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Part I:  DECLARATION FOR THE RECORD OF DECISION 
 
 

Site Name and Location 
 

SITE NAME:   Jet Propulsion Laboratory (JPL) 
 

EPA ID NUMBER:  CA9800013030; Federal Facility Agreement Docket 
Number 1998-27 

 
LOCATION:   4800 Oak Grove, Pasadena, California 
 
SITE TYPE:   Federal facility; Government owned, contractor operated 
  
LEAD AGENCY:  National Aeronautics and Space Administration (NASA) 
 
SUPPORTING AGENCIES: U.S. Environmental Protection Agency (EPA), Region IX;  

State of California Environmental Protection Agency (Cal-
EPA), Department of Toxic Substances Control (DTSC); 
and California Regional Water Quality Control Board 
(RWQCB), Los Angeles Region  

 
OPERABLE UNIT:  Operable Unit 2 (OU-2), on-facility vadose zone soil 

 
 

Statement of Basis and Purpose 
 
This document is published as a Record of Decision (ROD) under the Comprehensive 
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA), 42 United States 
Code (USC) § 9601 et seq., and as a Remedial Action Plan (RAP) under the California Health 
and Safety Code (HSC), § 25356.1.  This decision document presents the remedy selected by 
NASA and the supporting agencies (EPA, DTSC, and RWQCB) for OU-2 at JPL.  The remedy 
was selected in accordance with CERCLA, as amended by the Superfund Amendments and 
Reauthorization Act of 1986 (SARA), and to the extent practicable, the National Oil and 
Hazardous Substances Pollution Contingency Plan (NCP), 40 CFR 300.400 et seq. and HSC § 
25356.1.  The remedy was selected based upon information in the Administrative Record for 
OU-2. 
 
 

Assessment of the Site 
 

The remedy selected in this ROD is necessary to protect human health and the environment from 
actual or threatened releases of hazardous substances into the environment. 
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Description of the Selected Remedy 
 
In October 1992, JPL was placed on the National Priorities List (NPL) and, therefore, is subject 
to the provisions of CERCLA.  The JPL site has been divided into 3 OUs.  OU-1 is on-facility 
groundwater at JPL; OU-2 is on-facility vadose zone soil at JPL; and OU-3 is off-facility 
groundwater adjacent to the JPL property.  This decision document addresses OU-2, on-facility 
vadose zone soil at JPL.  The remedy alternatives for OU-1 and OU-3 are being developed 
separately and will be presented to the public at a later date. 
 
A human health risk assessment (HHRA) and an ecological risk assessment (ERA) were 
conducted based on the analytical results from soil and soil vapor samples collected during site 
investigation activities at OU-2.  The HHRA and ERA indicated that chemicals present in near-
surface soils (<30 below ground surface [bgs]) at JPL do not pose an unacceptable risk to 
humans or to plant and animal life (FWEC, 1999a).  However, volatile organic compounds 
(VOCs) were detected at elevated concentrations in soil vapor samples collected beneath JPL at 
depths extending to the water table, and could migrate to groundwater. 
 
The remedial strategy is to use soil vapor extraction (SVE) technology to remove VOCs from the 
vadose zone.  This process will improve the effectiveness and efficiency of the groundwater 
remedy for OU-1 and OU-3 by reducing chemical mass entering the groundwater. 
 
SVE is a two-step process.  In the first step, VOCs in soil vapor are removed from the subsurface 
by applying a vacuum to an underground well.  In the second step, the recovered vapors are 
filtered out by carbon (or some other treatment process) to prevent their release to the 
atmosphere.  The major components of the selected remedy are as follows: 
 

Use SVE to remediate VOCs in vadose zone soil. 

Conduct periodic soil vapor sampling to monitor system performance. 
 
The implementation of SVE at OU-2 is protective of human health and the environment and 
complies with applicable or relevant and appropriate requirements (ARARs).  In addition, the 
EPA has designated SVE as a presumptive remedy for VOCs in soil based on an extensive 
analysis of technical literature and the results of the remedy selection process at other CERCLA 
sites (EPA, 1993).  The EPA�s evaluation concluded that SVE was the preferred remedial 
approach under most circumstances at sites similar to JPL.  NASA�s and the supporting 
agencies� determination to apply SVE to remediate VOCs in soil at OU-2 is supported by the 
results of a pilot test conducted during the Feasibility Study (FS) (FWEC, 2000).   
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Remedial Action Plan 
 

The California HSC, Section 25356.1 RAP requirements have been incorporated into the ROD to 
fulfill state requirements.  A copy of the California HSC Section 25356.1 is included as 
Appendix A. 

 
Statutory Determinations 

 
The selected remedy is protective of human health and the environment, complies with federal 
and state ARARs, is cost-effective, and utilizes permanent and alternative treatment technologies 
to the maximum extent practicable.  The remedy also satisfies the statutory preference for 
treatment as a principal element of the remedy (i.e., reduces the toxicity, mobility, or volume of 
hazardous substances through treatment). 
 
NASA intends to remediate VOCs in vadose zone soil at JPL to prevent, to the extent 
practicable, further migration of VOCs to groundwater.  A Five-Year review will be conducted if 
hazardous substances, pollutants, or chemicals remain at the site above levels that allow for 
unlimited use and unrestricted exposure.  This site and remedy review will be conducted no later 
than five years after the start of the remedial action (See, 42 USC 9621(c)). 
 

ROD Data Certification Checklist 
 
The following information is included in Part II: Decision Summary of this ROD.  Additional 
information can be found in the Administrative Record. 
 

  Chemicals and their concentrations in vadose zone soil, Section 5.0. 
  Baseline risk represented by the chemicals in vadose zone soil, Section 7.0 
  Cleanup levels for the chemicals in vadose zone soil, Sections 8.0 and 11.0 
  How chemicals in vadose zone soil will be addressed, Section 11.0 
  Current and reasonably anticipated future land use assumptions, Section 6.0 
  Current and potential future beneficial uses of groundwater, Section 6.0 
  Potential land and groundwater use that will be available as a result of SVE, Section 11.0  
  Estimated capital, annual operation and maintenance (O&M) and total present worth 

costs for SVE, Section 11.0 
  Number of years that SVE is expected to operate, Sections 9.0 and 11.0 
  Key factors that lead to selecting SVE, Sections 9.0, 10.0, 11.0, and 12.0. 
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Part II:  DECISION SUMMARY 
 

1.0:  SITE NAME, LOCATION, AND DESCRIPTION 
 
 
SITE NAME:   Jet Propulsion Laboratory (JPL) 

 
EPA ID NUMBER:  CA9800013030; Federal Facility Agreement Docket 

Number 1998-27 
 

LOCATION:   4800 Oak Grove, Pasadena, California 
 
SITE TYPE:   Federal facility; Government owned, Contractor operated 
  
LEAD AGENCY:  National Aeronautics and Space Administration (NASA) 
 
SUPPORTING AGENCIES: U.S. Environmental Protection Agency (EPA), Region IX;  

State of California Environmental Protection Agency (Cal-
EPA), Department of Toxic Substances Control (DTSC); 
and California Regional Water Quality Control Board 
(RWQCB), Los Angeles Region 

 
OPERABLE UNIT:  Operable Unit 2 (OU-2), on-facility vadose zone soil 
 
JPL is located within the city boundaries of La Cañada Flintridge, California; however, JPL has a 
Pasadena mailing address.  Figure 1-1 shows the location and boundaries of the JPL site, which 
comprises approximately 176 acres.  Federally owned land consists of approximately 156 acres, 
with the remaining land leased for parking from the City of Pasadena and the Flintridge Riding 
Club.  The surrounding area is primarily residential with some light commercial operations.  The 
site is bordered by the San Gabriel Mountains to the north, an equestrian club and Fire Station to 
the southwest, residential neighborhoods to the west, and the Arroyo Seco wash to the east and 
southeast.  JPL is located in the Raymond Basin Watershed, which serves as a source of drinking 
water for several communities in the area.  Using data from the United States Census 2000, it is 
estimated that approximately 44,000 people reside within 3 miles of JPL.   
 
The Army developed and contracted with JPL between 1939 and 1958 as a research and 
development (R&D) laboratory for ordnance activities.  On December 3, 1958, jurisdiction was 
transferred to NASA at which time R&D efforts at JPL began to focus on aeronautics, space 
technology, and space transportation.  Current R&D activities at JPL also include remote 
sensing, robotic space exploration, astrophysics, and planetary science.  In 2001, the JPL 
workforce consisted of approximately 5,175 employees and contractors. 
 
NASA is the lead federal agency for selecting, implementing, and funding remedial activities at 
JPL, while EPA, DTSC, and RWQCB provide oversight and technical assistance. 
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Figure 1-1.  Map of JPL and the Surrounding Area 
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2.0:  SITE ASSESSMENT AND CHARACTERIZATION 
 
 
During historic operations at JPL, various chemicals (including chlorinated solvents, solid rocket 
fuel propellants, cooling tower chemicals, sulfuric acid, FreonTM, and mercury) and other 
materials were used at the site.  During the 1940s and 1950s, many buildings at JPL maintained 
subsurface seepage pits for disposal of sanitary wastes and laboratory chemical wastes collected 
from drains and sinks within the buildings.  The Remedial Investigation (RI) identified 40 
seepage pits, 5 waste pits, and 4 discharge points at the site that were used during historic 
operations (Foster Wheeler Environmental Corporation [FWEC], 1999a).  Some of the seepage 
pits received volatile organic compounds (VOCs) and other waste materials that are currently 
found in vadose zone soil and soil vapor beneath JPL.  In the late 1950s and early 1960s, a 
sanitary sewer system was installed at JPL to handle sewage and wastewater, and the use of 
seepage pits for sanitary and chemical waste disposal was discontinued.  Today, laboratory 
chemical wastes are either recycled or sent off-site for treatment and disposal at regulated, 
Resource Conservation and Recovery Act (RCRA)-permitted hazardous waste facilities. 
 
In 1980, the analyses of groundwater revealed the presence of VOCs in City of Pasadena water-
supply wells located southeast of JPL in the Arroyo Seco.  At about the same time, VOCs were 
detected in two water-supply wells used by the Lincoln Avenue Water Company, located east of 
the Arroyo Seco (FWEC, 1999a).  In 1988, a Preliminary Assessment/Site Inspection was 
completed at JPL, which indicated that further site characterization was warranted (Ebasco, 
1988a and 1988b).  Subsequent site investigations were conducted at JPL (Ebasco, 1990a and 
1990b) and VOCs were detected in on-facility groundwater at levels above drinking water 
standards.  In 1992, JPL was placed on the National Priorities List (NPL) of sites subject to 
regulation under the Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA) (47189-47187 Federal Register, 1992, Vol. 57, No. 199). 
 
After being placed on the NPL, potential source areas were investigated at OU-2 during the RI, 
which lasted from 1994 to 1998 (FWEC, 1999a).  Both soil samples and soil vapor samples were 
collected during the RI.  Soil samples were analyzed for metals, semivolatile organic compounds 
(SVOCs), polycyclic aromatic hydrocarbons (PAHs), polychlorinated biphenyls (PCBs), dioxins, 
furans, and total petroleum hydrocarbons (TPH).  Near-surface soils were also analyzed for 
VOCs.  Soil vapor samples were analyzed for VOCs.  Detailed discussions of investigations 
related to soil and soil vapor at JPL are contained in the RI/Feasibility Study (FS) Work Plan 
(Ebasco, 1993) and in the RI report (FWEC, 1999a). 
 
The RI was followed by the FS (FEWC, 2000), which involved risk evaluation, data 
interpretation, and conducting a soil vapor extraction (SVE) pilot test.  The SVE pilot test was 
used to determine the feasibility of SVE for remediating VOCs in soil beneath JPL.  The pilot 
test involved the installation of one SVE well and the use of granular activated carbon for vapor 
treatment.  Twelve vapor monitoring points were used to assess vacuum responses and collect 
soil vapor samples to determine the effectiveness of the SVE pilot test.  Detailed results of the 
SVE pilot-scale test are presented in the FS (FEWC, 2000).  Over 200 pounds (lbs) of VOCs 
were removed during the pilot test.   
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3.0:  COMMUNITY PARTICIPATION 
 
 

The communities surrounding JPL have been informed about the progress of environmental 
programs at JPL.  The methods used by NASA to ensure that communities are properly informed 
and included in the CERCLA process are described in the Superfund Community Relations Plan 
(NASA, 1994). 
 
The RI report (FWEC, 1999a), FS (FWEC, 2000), and other documentation for OU-2 at NASA 
JPL were made available to the public via the Administrative Record maintained at JPL and the 
information repositories maintained at the JPL Library, Altadena Public Library, the La Cañada 
Flintridge Public Library, and the Pasadena Central Library.  The index to the Administrative 
Record for OU-2 is included in Appendix B.   
 
The Proposed Plan (NASA, 2001) was prepared and mailed on May 9, 2001 to 4,759 residences, 
businesses, and organizations in Altadena, La Cañada Flintridge, and Pasadena.  Three public 
meetings were then held to present the Proposed Plan to the public.  Two were held at JPL on 
May 12 and 14, 2001 and one was held on June 20, 2001 at the Eliot Middle School in Altadena, 
California.  The public comment period was open from May 7 through July 11, 2001. 
 
Public notifications of the May 12 and 14, 2001 meetings were included in the Proposed Plan 
and newspaper announcements.  In addition, on May 1, 2001, notification of the Proposed Plan 
and public meeting was e-mailed to approximately 5,000 JPL employees.  Public notification of 
the meeting on June 20 was provided through a mailer sent on May 30, KPCC radio announce-
ments on June 18 and 19, and newspaper notices.  The newspaper notices appeared in local 
newspapers, as listed in Table 3-1.  The text of these public notices is included in Appendix C.  
 
 

Table 3-1.  Summary of Newspaper Meeting Announcements 
 

Newspaper 
May 12 and 14, 2001 

Meeting Announcements 
June 20, 2001 

Meeting Announcements 
Foothill Leader April 28; 

May 5, 12 
NA 

Pasadena Star-News May 7 to 11 June 9 to 15 
Glendale News-Press April 28; May 5, 

May 7 to 11 
June 6, 9, 13, and 16 

La Cañada Sun May 10 June 7 and June 14 
Los Angeles Times May 11 NA 

NA = not applicable. 
 
 
Copies of the public meeting transcripts are included in Appendix D.  NASA�s responses to the 
comments received during the public comment period are included in the Responsiveness 
Summary, Part III of this Record of Decision (ROD).  Also, copies of the Responsiveness 
Summary were mailed to each community member present at the June 20 public meeting, if a 
mailing address was provided. 
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4.0:  SCOPE AND ROLE OF OPERABLE UNIT 2 
 
 
This ROD addresses OU-2, which comprises the vadose zone soil located at JPL.  The vadose 
zone is the region located between the ground surface and the water table.  Results from the RI 
showed that chemicals are currently found within the vadose zone beneath JPL, but that the 
vadose zone soils located adjacent to the JPL property have not been adversely impacted by 
chemicals from JPL. 
 
NASA�s cleanup plan for JPL includes concurrently addressing remediation of soil and 
groundwater.  The potential remedies for the groundwater are still being evaluated at this time 
and will be addressed in a separate decision document. However, the use of soil vapor extraction 
at OU-2 may enhance the overall site cleanup strategy by removing VOCs from the vadose zone, 
thus reducing the source of VOCs that may migrate to the groundwater. 

 
 

5.0:  SITE CHARACTERISTICS (OPERABLE UNIT 2) 
 
 

5.1   JPL and Operable Unit 2 Area Setting 
 

A description of the area setting of JPL OU-2, including a detailed discussion of the regional 
demographics, climate, physiography, geology, hydrology, hydrogeology, natural resources, and 
cultural resources can be found in the National Environmental Policy Act of 1969 (NEPA) 
Values Assessment, which is provided in Appendix E. 

 
5.2   Sources, Nature, and Extent of Chemicals in Soil at JPL 

 
Various seepage pits and other areas were identified at JPL as possible locations used for 
chemical waste disposal during historic operations (as shown in Figure 5-1).  The nature and 
extent of VOCs in vadose zone soil was determined through both soil vapor surveys and soil 
sampling conducted at the site during the RI.  More detailed information on the sampling 
strategy can be found in the RI report (FWEC, 1999a). 
 
5.2.1 Soil Vapor Sampling Results 
 
During the RI and periodic soil vapor monitoring, four VOCs were frequently detected in soil 
vapor samples at elevated concentrations.  These four VOCs are carbon tetrachloride (CCl4), 
1,1,2-trichloro-1,2,2-trifluoroethane (Freon�113), trichloroethene (TCE), and 1,1-
dichloroethene (DCE).  The estimated horizontal and vertical extent of VOCs in soil vapor is 
shown in Figures 5-2 and 5-3.  More detailed information on the analytical results from soil 
vapor sampling is included in the RI report (FWEC, 1999a). 
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As part of the FS, the total VOC mass in the vadose zone was estimated to be between 2,250 and 
5,040 lbs.  These mass estimates were determined using standard equations and simplifying 
assumptions regarding average VOC concentrations in soil (FWEC, 2000).  As part of this ROD, 
the VOC mass estimates were recalculated using a three-dimensional computer modeling 
software package, EarthVisionTM Volumetrics program, using data from the RI (1996-1998) and 
more recent data (July 2001).  Tables 5-1 and 5-2 summarize the historic (1996-1998) and 
current (July 2001) range of VOC concentrations in the vadose zone and the revised mass 
estimates. 
 
 

Table 5-1.  Summary of Historic Soil Vapor 
Sampling Results (1996-1998) 

 

Chemical 
Range of 

Concentrations (kg/L) 

Estimated VOC 
Mass Remaining in 
the Vadose Zone(a) 

(lbs) 
CCl4 ND-402 468 
DCE ND-9.8 3 
Freon�113 ND-113 113 
TCE ND-47 52 
Total VOCs NA 636 

Note: NA= Not Applicable 
(a) Mass estimated using EarthVisionTM Volumetrics program 

calculation. 
 
 

Table 5-2.  Summary of Current Soil Vapor 
Sampling Results (July 2001) 

 

Chemical 
Range of 

Concentrations (kg/L) 

Estimated VOC Mass 
Remaining in the 

Vadose Zone(a) 
(lbs) 

CCl4 ND-36 9 
DCE ND-3.0 2 
Freon� 113 ND-11 7 
TCE ND-26 27 
Total VOCs NA 45 
(a) Mass estimated using EarthVisionTM Volumetrics program 

calculation. 
 
 
5.2.2 Soil Sampling Results 
 
Soil sampling events, carried out from 1994 to 1998, consisted of collecting samples during 
drilling and test-pit excavations.  Soil samples were analyzed for metals, SVOCs including 
PAHs, PCBs, dioxins and furans, TPH, tributyltin, cyanide, and nitrate.  Only near-surface soil 
samples from test pits were sampled for VOCs.  The use of air percussion drilling techniques, 
required for the site geology and investigation depths, precluded the sampling of VOCs from soil 
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boring samples.  Detailed information regarding the constituents detected in soil is provided in 
the RI report (FWEC, 1999a).  The following subsections summarize soil sampling results. 
 
5.2.2.1  Metals.  Where detected, metal concentrations reasonably correlated to the range of 
background levels measured for soils at JPL, and within the range measured for other California 
soils.  Arsenic was detected (at a maximum concentration of 3 mg/kg) in soil samples at 
concentrations slightly above measured background values, but well within the naturally 
occurring range measured for other California soils.  Hexavalent chromium was detected (at a 
maximum concentration of 0.84 mg/kg) at only four sampling locations including Test Pit 1A, 
Test Pit 2A, Test Pit 3A, and Boring 29 (FWEC, 1999a). These detections were all below the 
U.S. EPA Region 9 health based action level of 30 mg/kg. 
 
5.2.2.2 Semivolatile Organic Compounds.  Four SVOCs from the class of polycyclic 
aromatic hydrocarbons were detected in vadose zone soil.  Bis(2-ethylhexyl) phthalate was 
detected in seven soil borings and two test pit samples at concentrations ranging from 50 to 
1,900 kg/kg and at depths ranging from 1 to 81 ft bgs.  Butylbenzylphthalate was detected in one 
shallow test-pit sample (approximately 1 ft bgs) at a concentration of 160 kg/kg.  Di-n-
butylphthalate was detected in one shallow test pit sample (approximately 1 ft bgs) at a 
concentration of 250 kg/kg.  Finally, N-nitroso-di-N-dipropylamine was detected in one soil 
boring at a concentration of 500 kg/kg at a depth of 30 ft bgs.  The concentrations of all four 
SVOCs were below the risk-based, screening toxicity values presented in the FS (FWEC, 1999), 
which were based on EPA Preliminary Remediation Goals (PRGs) (EPA, 1989, 1991, 1998) and 
State of California Guidance (DTSC, 1994). 
 
5.2.2.3  PCBs, Dioxins, and Furans.  Two PCB mixtures, Arochlor-1254 and Arochlor-
1260 were detected in two shallow test pit samples (approximately 1-5 ft bgs) at concentrations 
up to 200 kg/kg and 270 kg/kg, respectively.  Another mixture, Arochlor-1232, was detected at a 
depth of 5 ft in shallow test pit TP-2A at 33 kg/kg.  Maximum Arochlor-1254 and Arochlor-
1260 concentrations were above the screening toxicity value of 110 kg/kg; however, the site-
specific risk assessment demonstrated that the carcinogenic risk was within the target range of 
1x10-6 to 1x10-4 (FWES, 1999). The dibenzodioxin, 1,2,3,4,6,7,8,9-OCDD, was detected at 
concentrations of 5.8 to 9.8 kg /kg in two shallow test pit samples at depths of 1 ft bgs.  
Concentrations of this dibenzodioxin were below the screening toxicity value of 36 kg /kg.  
Dibenzofurans were not detected in any of the soil samples collected during the OU-2 RI. 
 
5.2.2.4  Volatile Organic Compounds.  Four VOCs (acetone, bromodichloromethane, 
chloroform, and methylene chloride) were detected in soil samples collected from the shallow 
test pits constructed during the RI phase of the project.  All concentrations were equal to or less 
than their respective reporting limits.  VOC analysis of soil collected from deeper soil borings, 
rather than shallow test pits, is subject to significant error due to volatile losses experienced 
during both drilling and sample collection.  For this reason, soil vapor VOC levels are used as a 
surrogate for VOC levels in soil at JPL (see Section 5.2.1).  The VOC levels in soil vapor can be 
used to estimate corresponding VOC soil concentrations and vice versa using standard chemical 
partitioning equations.   
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5.2.2.5  Other Compounds.  Several other constituents were detected in JPL soils.  TPH, 
possibly associated with lubricating or mineral oils, was detected in 13 soil borings.  The 
maximum TPH levels detected in all but one of the soil borings were less than 150 milligrams 
per kilogram (mg/kg).  TPH detected at a concentration of 6,500 mg/kg in soil boring No. 1 was 
attributed to tiny asphalt granules in the materials used to backfill the seepage pit (FWEC, 1999). 
Cyanide was detected in three samples collected from one soil boring at concentrations ranging 
from 0.074 mg/kg to 0.085 mg/kg.  These detections were limited to one location and were well 
below the residential PRG of 11 mg/kg (U.S. EPA, 1998).  Nitrate was detected in virtually all 
soil borings.  The widespread occurrence of nitrate is attributed primarily to the use of fertilizers 
in landscaped areas of JPL and runoff of irrigation waters.  Soil sampling for perchlorate will be 
conducted during the installation of SVE and soil vapor monitoring wells.  Following sampling, 
the impact of the infiltration and migration of perchlorate from the vadose zone to groundwater 
will be evaluated. 

 
5.3   Fate and Transport of Chemicals in Soil at JPL 

 
Figure 5-5 is a conceptual model for the transport of VOCs from the JPL seepage pits to the 
vadose zone and the groundwater.  A summary of the potential migration pathways and fate and 
transport processes for chemicals associated with OU-2 is shown in Figure 5-6.  A detailed 
discussion of these processes with regard to specific site conditions is presented in the OU-2 RI  
report (FWEC, 1999a). 
 
5.3.1 Fate and Transport of VOCs at JPL 
 
The VOCs detected on-facility were generally characterized as being moderately soluble in water 
and moderately adsorbing to soil organic carbon.  Results from the OU-2 RI (FWEC, 1999a) 
suggest that migration of VOC vapor to the ground surface and subsequent emission to the 
atmosphere is not likely.  Elevated VOC vapor concentrations are generally found at depths of 
greater than 20 ft below ground surface (bgs), which suggests the bulk of the VOC-impacted soil 
is also at depth.  The infiltration and percolation of rainfall, which causes vertical downward 
flow of VOCs from the vadose zone to groundwater, appears to be the principal transport 
mechanism at JPL.  However, the OU-1/OU-3 groundwater data (FWEC, 1999b) suggest that 
their downward migration is decreasing in significance with time.   
 
5.3.2 Fate and Transport of Other Chemicals in Soil at JPL 
 
Although VOCs have migrated to groundwater, significant migration of other organic 
compounds (e.g., SVOCs, PAHs) through infiltration and percolation to groundwater has not 
occurred based on the data available from the OU-2 RI (FWEC, 1999a) and the OU-1/OU-3 RI 
(FWEC, 1999b).  The migration of metals such as arsenic and hexavalent chromium through 
infiltration and percolation has been documented, but their occurrence in soil and groundwater at 
JPL is very localized. 
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Figure 5-5.  Site Conceptual Model for Transport of Chemicals 
 
 
Stormwater runoff can potentially lead to the migration of chemical constituents in surface soil 
and sediment to surrounding on- and off-facility receptors, especially during periods of rapid 
rainfall.  However, this migration pathway is insignificant since the majority of JPL is paved and 
levels of SVOCs, PCBs, metals, and other compounds detected in near-surface soils are below 
levels of concern (i.e., screening levels or site-specific risk levels). 
 
Erosion and subsequent wind transport of metals, SVOCs, PCBs, and other compounds residing 
in surface soil and sediment at JPL are considered insignificant because concentrations are 
generally low, and the affected area is paved. 
 
5.3.2.1  Metals.  Arsenic occurs naturally in southern California soils, and arsenic 
concentrations detected at JPL were within the background range (Kearney, 1996).  Arsenic has 
been detected in groundwater at JPL, but only in a very localized, deep part of the aquifer.  
During the long-term groundwater monitoring program, levels up to 0.011 mg/L of arsenic were 
detected at depths of 430 to 908 ft bgs in six monitoring wells at JPL.  These arsenic levels are 
all below the current MCL of 0.05 mg/L and the maximum concentration observed was only 
slightly above the revised MCL of 0.01 mg/L to be promulgated in 2006.  It appears that 
significant leaching or migration of arsenic from vadose zone soil to groundwater has not 
occurred and that arsenic levels in soil and groundwater are within acceptable ranges based upon 
background levels and/or health-based cleanup criteria.   
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Figure 5-6.  Chemical Fate and Transport Conceptual Diagram 
 
 
Chromium can exist in either a trivalent or hexavalent form.  The hexavalent form is more 
soluble and can be mobilized in soils as water passes through.  However, hexavalent chromium 
was only detected in four soil samples at JPL and the concentrations were all below the health-
based action level of 30 mg/kg.  During the long-term groundwater monitoring program, 
hexavalent chromium was detected in six monitoring wells at levels up to 0.047 mg/L and depths 
of 105 to 476 ft bgs (below the tap water PRG of 0.11 mg/L [EPA, 2001]).  The migration or 
leaching of hexavalent chromium from the vadose zone to groundwater has occurred, however, 
not above levels of potential concern. 

 
5.3.2.2  Semivolatile Organic Compounds.  Volatilization is considered to be of minor 
concern with regard to PAHs.  In addition, because the PAHs detected in soil at JPL have low 
aqueous solubility and high adsorption potential, they are not expected to leach from soil into 
groundwater.  Results from the OU-2 RI (FWEC, 1999a) and the OU-1/OU-3 RI (FWEC, 
1999b) support this assertion because most PAH detections occurred in samples collected from 
the upper 10 ft of soil and there was no significant evidence of their presence in groundwater. 
Other SVOCs were detected in soil samples collected near the surface in the vicinity of a 
suspected waste disposal area.  Most have low solubility and low volatilities and are considered 
relatively immobile in soil-water systems.  The infrequency of detections of SVOCs in deeper 
soil and groundwater at JPL reflects the immobility of these SVOCs. 
 
5.3.2.3  PCBs, Dioxins, and Furans.  PCBs are characterized by very low solubility and 
high affinities for adsorption to soil.  Therefore, they are considered to be relatively immobile in 
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soil-water systems.  The absence of PCBs and dibenzodioxins in deeper soil and groundwater at 
JPL reflects their immobility.  Potential pathways for PCBs at JPL are most likely limited to 
wind transport in soil or dust particulates.  Potential migration pathways for dibenzodioxins are 
considered insignificant. 

 
5.3.2.4  Other Compounds.  The types of petroleum hydrocarbons present in JPL soils are 
considered to be relatively insoluble and to adsorb strongly to soil particles.  In addition, their 
tendency to volatilize is weak.  Thus, transfer to the atmosphere would be negligible.  In 
addition, petroleum hydrocarbons are subject to biodegradation.  Tributyltin compounds are the 
main active ingredients in bactericides and fungicides used in wood preservatives, marine paints, 
and industrial water systems.  In soil, tributyltin takes one to three months to degrade in aerobic 
conditions and more than two years to degrade in anaerobic conditions.  In soil, cyanide 
complexes with metals and organic compounds.  These complexes vary widely in their chemical 
properties.  Nitrate is readily soluble and mobile in soil, as evidenced by its presence in JPL 
groundwater.  Soil bacteria can reduce nitrate to nitrogen gas under anaerobic conditions, if a 
suitable carbon source is available. 
 
5.4   Exposure Pathways 
 
For the Human Health Risk Assessment (HHRA), potential exposures to chemicals in vadose 
zone soil at JPL were quantitatively evaluated for the hypothetical on-facility resident, the 
commercial worker, and the construction worker.  (Note that NASA has no intent to use JPL for 
residential sites in the foreseeable future.  However, NASA based the risk assessments on 
potential residential use to provide the most conservative and protective results.)  Direct 
exposures through inhalation, dermal contact, and incidental ingestion pathways were evaluated. 
 
For the Ecological Risk Assessment (ERA), chemical exposures were quantitatively evaluated 
for the deer mouse and the American kestrel.  These species were used in the assessment because 
they generally have the highest exposure because of their diet and bioaccumulation in the food 
chain. 

 
More information on the results of the HHRA and ERA is included in Section 7.0 of this 
document and in the RI report (FWEC, 1999a). 

 
 

6.0:  CURRENT AND POTENTIAL FUTURE LAND AND RESOURCE USES 
 
 

JPL is a NASA-owned facility where the California Institute of Technology (Caltech) performs 
R&D projects.  JPL is the federal government�s lead center for R&D related to robotic 
exploration of the solar system.  In addition to NASA work, tasks for other federal agencies are 
conducted at JPL in areas such as remote sensing, astrophysics, and planetary science. 
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6.1   Land Uses 
 

JPL comprises about 176 acres of land.  Of these 176 acres, about 156 acres are federally owned.  
The remaining land is leased for parking from the City of Pasadena and the Flintridge Riding 
Club.  Presently, more than 150 structures and buildings occupy JPL.  Total usable building 
space is approximately 1,330,000 ft2.  The main developed area of JPL is the southern half, 
which can be divided into two general areas, the northeastern early-developed area and the 
southwestern later-developed area.  Most of the northern half of JPL is not developed because of 
steeply sloping terrain (see Figure 1-1). 
 
Currently, the northeastern early-developed part of JPL is used for project support, testing, and 
storage.  The southwestern later-developed part is used mostly for administrative, management, 
laboratory, and project functions.  Further development of JPL is constrained because of steeply 
sloping terrain to the north, the Arroyo Seco to the south and east, and residential development to 
the west. 

 
Located at the northern boundary of JPL is the Gould Mesa area.  This area has widely separated, 
small buildings and is used primarily for antenna testing.  The distance between buildings is a 
result of the terrain and the need to isolate transmitting and receiving equipment.  The relatively 
steep mountainside between Gould Mesa and the developed area at JPL is unpopulated. 
 
The primary land use in the areas surrounding JPL is residential and light commercial.  Industrial 
areas, such as manufacturing, processing, and packaging, are limited.  The closest residential 
properties are those located along the western fence line of JPL.  The nearest off-facility 
buildings are the Flintridge Riding Club and Fire Camp #2, both located approximately 100 
yards from the southern border of JPL.  The total number of buildings within 2 miles of JPL is 
about 2,500, primarily residential and community (e.g., schools, day-care centers, churches).  
Land use at JPL is not expected to change significantly in the foreseeable future. 

 
6.2   Surface Water and Groundwater Uses 

 
There are no permanent surface water bodies within the boundaries of JPL.  The Arroyo Seco 
Creek intermittently flows through the Arroyo Seco wash to the east of JPL.  The entire JPL site 
drains, via storm drains and surface runoff, into the Arroyo Seco.  In addition, stormwater runoff 
from parts of La Cañada Flintridge mingles with that of JPL prior to discharge to the Arroyo.  
Within the Arroyo Seco, a series of surface impoundments are used as surface water collection 
and spreading basins for groundwater recharge. 
 
Groundwater beneath the Arroyo Seco is a current source of drinking water.  The Raymond 
Basin Watershed, Monk Hill Subbasin, where JPL is located, provides an important source of 
potable water for many communities in the area around JPL.  These communities are expected to 
grow at a modest rate for the foreseeable future and the use of groundwater as drinking water is 
expected to continue. 
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7.0:  SUMMARY OF SITE RISKS (OPERABLE UNIT 2) 
 
 

This section of the ROD summarizes the results of the baseline HHRA and the ERA for OU-2.  
The risk assessment process identifies potential exposure pathways and allows evaluation of the 
risks to humans and the ecosystem, if no further action were taken at the site. 
 
7.1   Summary of Human Health Risk Assessment 

 
The baseline HHRA in the OU-2 RI (FWEC, 1999a) evaluated the potential risks to the 
hypothetical on-facility resident, the commercial worker, and the construction worker potentially 
exposed to chemicals in on-facility soil at JPL.  The exposure pathways considered in the HHRA 
included ingestion, dermal contact, and inhalation.  The potential human receptor at greatest risk 
was the hypothetical on-facility resident.  Although NASA has no intent to use JPL for 
residential purposes in the foreseeable future, the HHRA included a hypothetical residential use 
scenario (i.e., someone living on the JPL property) to provide the most conservative and 
protective results. 
 
For carcinogenic compounds, the exposure risk is expressed as the incremental probability of an 
individual developing cancer over a lifetime as a result of exposure to the carcinogen.  These 
risks are expressed in scientific notation (e.g., an excess lifetime cancer risk of 1.0 I 10-6 
indicates that an individual experiencing the conservative maximum exposure estimate has a 1 in 
1,000,000 chance of developing cancer as a result of site-related exposure).  According to the 
National Oil and Hazardous Substances Pollution Contingency Plan (NCP), 1.0 I 10-6 is defined 
as the point of departure (i.e., the target level of risk) and the NCP-defined generally acceptable 
range is 1.0 I 10-6 to 1.0 I 10-4 (EPA, 1989). 

 
For noncarcinogenic compounds, risks are evaluated by comparing an exposure level over a 
specified time period (e.g., lifetime) with a reference dose or level that is not expected to cause 
any harmful effects.  The ratio of the chronic daily intake to the reference dose is called a hazard 
quotient (HQ).  The sum of all of the hazard quotients for each chemical compound is referred to 
as the hazard index (HI).  An HI less than 1.0 indicates that toxic, noncarcinogenic effects from 
all chemical constituents and exposure routes are unlikely (EPA, 1989). 
 
All chemicals detected in soil samples collected in the upper 15 ft of the vadose zone and in soil 
vapor samples collected in the upper 30 ft of the vadose zone were evaluated in the HHRA.  
Screening levels were derived based upon a conservative residential-use scenario following the 
guidelines outlined by the State of California (DTSC, 1994) and the EPA (1989, 1991, 1998).  
The screening levels were based on an acceptable target risk of 1 I 10-6 for carcinogens and a 
hazard quotient of 1.0 for noncarcinogens.  Based on this evaluation, NASA identified four 
chemicals that exceeded screening levels, including Arochlor-1254, Arochlor-1260, arsenic, and 
hexavalent chromium. 
 
The maximum detected values of these four chemicals were used to calculate chemical intakes 
and to evaluate the site-specific lifetime cancer risks and noncancer risks.  Table 7-1 provides a 
summary of the estimated carcinogenic risks associated with these chemicals for residential 
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receptors at Discharge Point No. 2, Discharge Point No. 3, Discharge Point No. 4, Waste Pit No. 
1/Discharge Point No. 1., and Waste Pit No. 4.  Table 7-2 provides a summary of the estimated 
non-carcinogenic risks associated with these chemicals for residential receptors at the same 
locations.  Based on the results of the HHRA as detailed in the OU-2 RI report (FWEC, 1999a), 
NASA, the EPA, and the state agencies concurred that there is negligible risk to potential 
receptors, both on-facility and off-facility, due to exposure to on-facility soils at JPL.  
 
 

Table 7-1.  Risk Characterization Summary � Carcinogens 
 

Exposure 
Point 

 
Chemical 

 
Ingestion 

 
Inhalation 

 
Dermal 

Exposure 
Routes Total 

Discharge Point No. 2 Chromium (VI) 1.8 I 10-7 5.8 I 10-7 0 7.7 I 10-7 
Discharge Point No. 3 Arsenic 1.1 I 10-5 2.2 I 10-7 3.8 I 10-6 1.5 I 10-5 
Discharge Point No. 4 Arsenic 1.1 I 10-5 2.3 I 10-7 4.0 I 10-6 1.5 I 10-5 

Arochlor-1254 6.3 I 10-7 1.6 I 10-9 1.1 I 10-6 1.8 I 10-6 
Arochlor-1260 8.5 I 10-7 2.2 I 10-9 1.5 I 10-6 2.4 I 10-6 
Arsenic 7.0 I 10-6 1.5 I 10-7 1.3 I 10-5 2.0 I 10-5 

Waste Pit No. 1/ 
Discharge Point No. 1 

Chromium (VI) 1.8 I 10-7 1.7 I 10-6 0.0 1.9 I 10-6 
Waste Pit 4 Arsenic 1.3 I 10-5 2.7 I 10-7 4.7 I 10-6 1.8 I 10-5 
Note:  Receptor population is a hypothetical on-site resident (i.e., someone living on the JPL property) 

 
 
 

Table 7-2.  Risk Characterization Summary � Noncarcinogens 
 

 
Exposure 

Point 

 
 

Chemical 

Primary 
Target 
Organ 

 
 

Ingestion 

 
 

Inhalation 

 
 

Dermal 

Exposure 
Routes 
Total 

Discharge Point No. 2 Chromium (VI) None 0.0012 0.0039 0.0 0.0051 
Discharge Point No. 3 Arsenic Skin 0.19 NA 0.058 0.25 
Discharge Point No. 4 Arsenic Skin 0.2 NA 0.06 0.26 

Arochlor-1254 Eyes 0.13 0.00032 0.19 0.32 
Arochlor-1260 NA NA NA NA NA 
Arsenic Skin 0.13 NA 0.19 0.32 

Waste Pit No. 1/ 
Discharge Point No. 1 

Chromium (VI) None 0.0036 0.012 0.0 0.0156 
Waste Pit 4 Arsenic Skin 0.24 NA 0.072 0.31 
Note:  Receptor population is a hypothetical on-site resident (i.e., someone living on the JPL property) 

 
 
7.2   Summary of Ecological Risk Assessment 

 
The screening-level ERA in the OU-2 RI report (FWEC, 1999a) evaluated the potential risks to 
ecological receptors exposed to chemicals in on-facility soil at JPL.  Chemicals of potential 
concern for the ERA included chromium, lead, mercury, molybdenum, vanadium, and zinc.  The 
ecological risks associated with exposure to these chemicals were quantitatively evaluated for the 
deer mouse and the American kestrel through the calculation of HQs (FWEC, 1999a).  
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The HQ for lead from one soil sample location exceeded 1 for both the deer mouse and the 
American kestrel.  However, uncertainty regarding the form of lead in the sample, as well as the 
conservative exposure parameters used in the evaluation, likely overestimated the risk from the 
sample.  Animals with large home ranges, such as the American kestrel, are not likely to be at 
risk because they would potentially obtain only a small fraction of their diet from this location.  
JPL is a developed, non-wilderness area, so it is not likely to provide high-quality habitat for 
these species.  In addition, lead concentrations found at JPL are within the range of background 
values for California and western U.S. soils.  Thus, potential ecological risks from lead are likely 
to be lower than indicated by the estimated value.  All other constituents had HQs less than 1 for 
the American kestrel and less than 10 for the deer mouse.  Constituents, which yielded an HQ 
above 1 for the deer mouse, included chromium, molybdenum, and zinc.  Since JPL is a 
developed industrial complex and does not provide quality habitat, these HQs represent an 
acceptable risk. 

 
7.3   Basis for Action 

 
Although results of the HHRA and the ERA showed that chemicals in on-facility soil at JPL pose 
no significant direct risks to humans or the ecosystem, the results of analyses performed during 
the OU-2 RI (FWEC, 1999a) indicated that chemicals in vadose zone soil at JPL have the 
potential to migrate to groundwater.  The remedial strategy is to use SVE technology to remove 
VOCs from the vadose zone in order to reduce their migration to groundwater and to protect an 
existing drinking water source.  
 

8.0:  REMEDIAL ACTION OBJECTIVES 
 
 

In order to identify and screen alternatives for the remediation of OU-2, a remedial action 
objective (RAO) has been established to prevent unacceptable levels of chemicals in the vadose 
zone from migrating into groundwater.  Development of RAOs to protect human health and 
ecological receptors from exposure to soil are not needed because the HHRA determined that 
direct exposure to site soils does not pose unacceptable risks to humans, and the ERA concluded 
that no significant ecological risks from chemicals in soil exist (FWEC, 1999a).  However, 
because groundwater is a resource that must be protected, an RAO to protect groundwater is 
required. 
 
The development of an RAO includes consideration of applicable or relevant and appropriate 
requirements (ARARs) in accordance with CERCLA, as amended by SARA and NCP.  The 
RAO for OU-2 is to prevent, to the extent practicable, further migration of VOCs at potential 
levels of concern from the vadose zone to groundwater to protect an existing drinking water 
source. 

 
9.0:  DESCRIPTION OF ALTERNATIVES 

 
Two remedial alternatives were evaluated for OU-2, on-facility vadose zone soil at JPL to 
achieve the RAO.  Alternative 1 is the �no further action� (NFA) alternative and Alternative 2 is 
SVE.  Both alternatives include a soil vapor monitoring program, currently in place, to track 
concentrations and the extent of chemicals in soil vapor over time. 
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9.1   Alternative 1:  No Further Action 
 
9.1.1 Description of Remedy Components 
 
The NFA alternative includes no active treatment or containment activities to remediate 
chemicals in on-facility soil at JPL, and no institutional controls to protect the public or the 
environment from exposure to chemicals in soil.  However, it does include a soil vapor 
monitoring program, currently in place at JPL.  As part of the NFA alternative, the results of the 
monitoring program are then used to track concentrations and the extent of chemicals in soil 
vapor beneath JPL over time.  The concentrations and extent of chemicals in soil vapor may 
decrease gradually over time due to chemical or physical transformation, sorption, and/or 
dilution. 
 
9.1.2 Common Elements and Distinguishing Features 
 
Because soil vapor monitoring is the only active component of the NFA alternative, this 
alternative is not likely to meet chemical-specific ARARs for OU-2.  The NFA alternative is not 
likely to be effective over the long term or to meet the RAO for OU-2 in a reasonable time frame 
because chemicals in vadose zone soil are not removed and can continue to migrate into the 
groundwater.  For a discussion of ARARs for OU-2, see Section 13.2 of this report. 
Operation and maintenance (O&M) costs for the soil vapor monitoring program at OU-2 are 
estimated at approximately $1,477,000 (present-worth value), based on 45 sampling events.  
More details on estimated costs are provided in the OU-2 FS (FWEC, 2000). 
 
9.1.3 Expected Outcomes 
 
The NFA alternative is not a treatment or containment technology and is not expected to reduce 
the toxicity, mobility, or volume of contaminants at OU-2.  Under the NFA alternative, no 
remediation of OU-2 is planned except that which occurs naturally due to chemical/biological 
degradation, dispersion, advection, and sorption.  The NFA alternative is not expected to prevent 
further migration of VOCs to groundwater, and thus, is not expected to meet the RAO for OU-2. 

 
9.2   Alternative 2:  Soil Vapor Extraction 
 
9.2.1   Description of Remedy Components 
 
Alternative 2 includes the soil vapor monitoring program described for the NFA alternative, plus 
SVE to remediate vadose zone soil.  During SVE, VOCs are removed from the subsurface in 
vapor form by applying a vacuum to an underground well.  The extracted soil vapor is then 
treated to remove VOCs in order to meet air permit discharge requirements and prevent their 
release to the atmosphere. 
 
The proposed SVE system for OU-2 consists of a combination of up to five vapor extraction 
wells and vapor treatment systems.  New wells will be installed and constructed in a manner 
similar to the existing SVE pilot well (VE-01) at JPL.  SVE systems will be operated until the 
criteria for discontinuing their operation have been met.  Activities associated with the 
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monitoring program will be discontinued once remedial performance objectives have been 
achieved. 
 
9.2.2 Common Elements and Distinguishing Features 
 
SVE is a treatment technology that can meet chemical-specific ARARs because chemicals are 
removed from the vadose zone to reduce their migration to groundwater.  In addition, chemical-
specific ARARs pertaining to discharge of air are addressed by the vapor treatment system.  
Location-specific ARARs will also be considered during the remedial design phase.  For more 
detail on ARARs, see Section 13.2 of this report. 
 
SVE is a presumptive remedy commonly used to clean up sites similar to OU-2, where VOCs are 
present in vadose zone soil (EPA, 1993).  Further, SVE was shown to be effective at OU-2 based 
on the pilot study results, during which it was documented that over 200 lbs of VOCs were 
removed.  Finally, the SVE alternative is effective over the long term, because VOCs in vadose 
zone soil are permanently removed. 
 
Maximum capital costs for SVE are estimated at approximately $874,000 (assuming five 
extraction wells and five vapor treatment systems).  O&M costs are estimated at approximately 
$2,861,000 (present-worth value), which includes soil vapor monitoring.  The SVE system 
configuration, sampling frequencies, and duration used are for cost-estimating and comparison 
purposes only.  A summary of estimated costs is presented in Section 11.3 and more detail is 
provided in the OU-2 FS (FWEC, 2000).   
 
It is estimated that the implementation time frame for design and construction of the full-scale 
SVE system will be less than 12 months following certification of the ROD.  The exact period of 
performance for the SVE system cannot be accurately determined at this time.  Based on past 
project experience and literature case studies, a typical period of operation for an SVE system is 
l2 to 18 months. 
 
9.2.3 Expected Outcomes 
 
The SVE alternative is an EPA-designated presumptive remedy (EPA, 1993) that is expected to 
permanently reduce the volume of VOCs at OU-2, and to reduce VOC migration to groundwater.  
Thus, the SVE alternative is expected to meet the RAO for OU-2 and to improve the 
effectiveness and efficiency of the selected remedy for OU-1 and OU-3 by removing VOC mass 
that could eventually migrate to groundwater.  In addition, implementation of SVE is not 
expected to restrict normal activities or future land use at JPL. 
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10.0:  SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES 
 
 
NASA evaluated the remedial alternatives for OU-2 in accordance with the nine criteria defined 
in NCP (40 Code of Federal Regulations [CFR] Part 300).  The nine evaluation criteria are as 
follows: 
 

  Protection of human health and the environment 
  Compliance with ARARs 
  Long-term effectiveness and permanence 
  Reduction of toxicity, mobility, or volume of contaminants 
  Short-term effectiveness 
  Implementability 
  Cost 
  State acceptance 
  Community acceptance. 

 
These nine evaluation criteria can be categorized into three groups:  threshold criteria, primary 
balancing criteria, and modifying criteria.  All threshold criteria must be satisfied for a remedial 
alternative to be eligible for selection.  The threshold criteria are protection of human health and 
the environment and compliance with ARARs.  The primary balancing criteria are used to weigh 
major tradeoffs among alternatives.  The primary balancing criteria are long-term effectiveness 
and permanence, reduction of toxicity, mobility, or volume of contaminants through treatment, 
short-term effectiveness, implementability, and cost.  The modifying criteria, state and 
community acceptance, are usually addressed after public comment is received on the Proposed 
Plan.  At that time, public comments are reviewed with state regulatory agencies to determine if 
the preferred alternative remains the most appropriate remedial action. 
 
10.1   Comparison of Remedial Alternatives Using 

Evaluation Criteria 
 

This section uses the nine evaluation criteria to compare and evaluate the remedial action 
alternatives for OU-2.  Table 10-1 summarizes the screening of the two alternatives for OU-2: 
Alternative 1, NFA and Alternative 2, SVE. 

 
10.2 Protection of Human Health and the Environment 
 
The HHRA in the OU-2 RI (FWEC, 1999a) determined that direct exposure to soil at JPL does 
not pose unacceptable risks to humans, and the ERA in the OU-2 RI concluded that no 
significant ecological risks exist.  Thus, both Alternative 1, NFA, and Alternative 2, SVE, are 
protective of human health in terms of exposure to chemicals through direct contact with near-
surface soils.  However, if not removed, VOCs in the vadose zone may continue to migrate to 
groundwater.  Because of this possibility, Alternative 1 is not protective of groundwater.  Under 
Alternative 2, the amount of VOCs that will migrate to groundwater is reduced.   
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Table 10-1.  Comparison Summary of Remedial Alternatives for OU-2 
 

Criteria Alternative 1 Alternative 2 
Description � No Further Action 

� Soil Vapor Monitoring 
� SVE 
� Off-Gas Treatment 
� Soil Vapor Monitoring 

Overall Protection � Not protective of environment � Short- and long-term protection of 
environment by reducing VOC 
concentrations and migration to 
groundwater 

Compliance with ARARs � Does not comply with ARARs since 
groundwater is not protected 

� Complies with ARARs 
� Treats vadose zone to levels that will 

minimize VOC migration and be 
protective of groundwater  

� Because waste is removed in place 
through limited construction and no 
excavation, no impacts to surface 
water quality are expected. 

� Emission controls needed to ensure 
compliance with air quality standards 

Long-Term Effectiveness 
and Permanence 

� Not effective in long-term 
� VOCs remain in vadose zone and 

could migrate to groundwater 

� Well-established technique for 
removing VOCs from soil 

� VOCs permanently removed from 
vadose zone 

� Requires some treatment or disposal 
of residuals (e.g., spent carbon stream) 

Reduction of Toxicity 
Mobility, or Volume 

� No reduction in mobility or volume 
of VOCs 

� Significantly reduces mobility and 
volume of VOCs through treatment 

Short-Term Effectiveness � No risk to workers, community, or 
environment 

� Does not present substantive risks to 
on-facility workers or community in 
short term 

� Potential air emissions are easily 
controlled through GAC or other 
technologies. 

� Generally involves relatively short 
time frame to achieve cleanup levels 

Implementability � Easily implemented � Technology is readily available from 
many sources 

� Effective for treating waste under 
buildings.  Can be performed on 
active facilities. 

� Installing and operating extraction 
wells requires fewer engineering 
controls than other technologies (i.e., 
excavation and incineration). 

Cost � Approximate cost: $1,477,000 � Approximate cost: $3,735,000 
Conclusion � Does not meet first two threshold 

criteria 
� Preferred Alternative 
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10.3 Compliance with Applicable or Relevant and 
Appropriate Requirements 

 
Appendix F of this document contains an evaluation of ARARs that may apply to OU-2.  They 
include the Safe Drinking Water Act; various resolutions, guidance documents, and plans set 
forth by the RWQCB; the Federal Facilities Compliance Act; Executive Order 11988 (Protection 
of Floodplains); the Archaeological Resources Protection Act; the National Historic Preservation 
Act; the Clean Air Act; various regulations set forth by the South Coast Air Quality Management 
District; and the Resource Conservation and Recovery Act.   
 
Alternative 1, NFA, does not meet chemical specific ARARs since groundwater at JPL is not 
protected.  Alternative 2, SVE, meets all identified ARARs and reduces the migration of VOCs 
to the groundwater. 
 
10.4 Long-Term Effectiveness and Permanence 
 
Alternative 1, NFA, is not effective over the long term because, under this alternative, chemicals 
in the vadose zone can continue to migrate into groundwater. 
 
Alternative 2, SVE, is effective for the long term.  The SVE process permanently removes VOCs 
from vadose zone soil through a vacuum applied to underground wells.  The vapors are then 
treated to remove VOCs and prevent their release to the atmosphere.  Because chemicals are 
permanently removed from the soil, existing and future risks to groundwater are reduced.  Thus, 
long-term effectiveness is achieved. 
 
10.5 Reduction of Toxicity, Mobility, or Volume of Contaminants 
 
Alternative 1, NFA, is not a treatment technology and does nothing to reduce the toxicity, 
mobility, or volume of chemicals in soil at OU-2.  Alternative 2, SVE, permanently removes 
VOCs from the vadose zone reducing both the volume and mobility of chemicals in soil at JPL.  
The results of the pilot study, during which more than 200 pounds of VOCs were removed from 
a single pilot extraction well, show that VOC mass removal can be significant. 
 
10.6 Short-Term Effectiveness 
 
Alternative 1, NFA, entails no remedial action.  Because soil vapor sampling does not require 
construction or installation of equipment on site, potential short-term effects to workers, the 
public, and the environment are minimal. 
 
Similarly, Alternative 2, SVE, presents minimal risks to workers, the public, and the 
environment.  System construction is localized and procedures would be followed that monitor 
and prevent exposure to VOCs.  SVE systems are designed so that extraction wells and 
associated piping are under vacuum.  The VOCs in the extracted air are removed by an 
aboveground treatment system in accordance with federal, state, and local ARARs. 
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10.7 Implementability 
 
Alternative 1, NFA, is easily implemented.  The equipment and methods used for soil vapor 
sampling and analysis are commercially available.  
 
Alternative 2, SVE, is a common remediation process for treatment of VOCs in soil, and 
equipment is readily available from commercial sources.  Further, installation and operation of 
SVE systems require relatively few engineering controls compared to other remediation 
technologies. 

 
10.8 Costs 
 
A summary of the present-worth costs associated with the remedial alternatives for OU-2 is 
presented in Table 10-2.  The OU-2 FS (FWEC, 2000) contains a detailed breakdown of these 
costs.  The only costs associated with Alternative 1, NFA, are O&M costs for the soil vapor 
monitoring program.  For cost-estimating purposes, conservative assumptions were made 
regarding the monitoring program consisting of quarterly sampling for the first five years of the 
remedial program, followed by annual sampling for 25 more years. 
 
Costs associated with Alternative 2, SVE, include installation and operation of five extraction 
wells and five off-gas extraction and treatment systems, as well as soil vapor monitoring.  The 
new extraction wells are assumed to be similar in construction to the existing pilot SVE well 
(VE-01).  O&M costs for Alternative 2 include operation and maintenance of the SVE systems 
and the soil vapor monitoring program.  Soil vapor monitoring costs are assumed to be the same 
as for Alternative 1. 

 
 

Table 10-2.  Comparison of Cost Estimates for 
Alternatives 1 and 2 

 

Description 
Capital 
Costs(a) 

O&M 
Costs(a,b) 

Total 
Cost(a,b,c) 

Alternative 1:  NFA 
Soil Vapor Monitoring - $1,477,000 $1,477,000 

Total Cost - $1,477,000 $1,477,000 
Alternative 2:  SVE 

Soil Vapor Monitoring - $1,477,000 $1,477,000 
Soil Vapor Extraction $  874,000 $1,384,000 $2,258,000 

Total Cost $874,000 $2,861,000 $3,735,000 
(a) Costs are estimated to the nearest $1,000. 
(b) O&M and total costs are estimated at present-worth value.  Estimates are 

within a �30% to +50% range of accuracy. 
(c) Total cost includes capital costs and annual O&M costs incurred over the 

estimated duration. 
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10.9 State Acceptance 
 
The state acceptance criterion requires that NASA, as the responsible party, address the state�s 
comments and concerns for each proposed remediation alternative.  Comment responses have 
been accepted by the state.  All state agencies have agreed to the proposed remedial Alternatives 
1 and 2, and to the selected remedy, Alternative 2.  This ROD/Remedial Action Plan (RAP) 
documents state acceptance of Alternative 2.  The DTSC and RWQCB concur with the 
recommendations of this ROD. 

 
10.10 Community Acceptance 
 
NASA carefully evaluated all public comments taking into consideration information provided 
by the public and responded to all questions.  Part III of this ROD documents the comments that 
NASA received from the public about OU-2 and provides NASA�s responses to those comments.  
Although NASA received a number of comments and questions during the public comment 
period for the Proposed Plan, none of the public stakeholders objected to implementation of the 
selected remedy.  
 

 
11.0:  THE SELECTED REMEDY 

 
 

As required by CERCLA and NCP, remedial alternatives were identified in the FS and screened 
based on effectiveness, implementability, and cost.  These alternatives were then subject to 
detailed analysis using the nine criteria described in Section 10.0 of this ROD.  Based on the 
comparative analysis of the remedial alternatives, the selected remedy for addressing OU-2 is 
Alternative 2, SVE, which also includes soil vapor monitoring.  NASA, EPA, DTSC, and 
RWQCB agree with the selection of this alternative for remediation at OU-2. 
 
11.1   Rationale for the Selected Remedy 

 
Based on the evaluation of threshold and primary balancing criteria in Section 10.0, Alternative 
2, SVE, is the most effective remedial alternative for vadose zone soil at JPL.  Because of the 
potential for continued migration of VOCs to groundwater, Alternative 1, NFA, is not protective, 
and the RAO for OU-2 cannot be met under this alternative.  Alternative 2, SVE, will remove 
VOCs from the vadose zone, and thus reduce the migration of VOCs to groundwater.  The EPA 
identified SVE as a presumptive remedy for sites with VOCs in soil (EPA, 1993) and NASA has 
determined that it is appropriate to apply the presumptive remedy at OU-2 based on the results of 
a pilot test conducted during the FS (FWEC, 2000).   

 
11.2   Description of the Selected Remedy 

 
Under the selected remedy, VOCs in the vadose zone are treated using SVE.  The SVE system 
for OU-2 will consist of up to five vapor extraction wells and vapor treatment systems.  New 
wells will be installed and constructed in a manner similar to the existing SVE pilot well (VE-
01), as described in the OU-2 FS (FWEC, 2000).  When operation of the SVE system is no 
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longer necessary and/or cost-effective to mitigate VOC migration to groundwater at levels of 
potential concern, the system will be shut down and dismantled. 
 
The soil vapor extracted from the subsurface will contain VOCs at levels that may require 
treatment before being discharged to the atmosphere.  Several different options for vapor 
treatment of chlorinated VOCs are available, including granular activated carbon (GAC) 
adsorption, VOC-adsorbing resins, and catalytic oxidation.  Currently, the preferred choice for 
off-gas treatment is GAC, which is a technology proven to be effective for VOC treatment.  
Once the GAC becomes saturated with VOCs, it will be removed and replaced with fresh GAC.  
The spent GAC will then be transported (in compliance with Department of Transportation 
[DOT] requirements) off-site to a permitted facility to be regenerated or disposed of.  The 
preferred method of VOC vapor treatment may be modified based on the concentrations of 
VOCs in extracted soil vapor. 
 
The current SCAQMD air permit requires collection of daily SVE system influent and effluent 
(stack) vapor samples, which are analyzed for VOCs using a hand-held meter.  In addition, every 
two weeks SVE system influent and effluent vapor samples are collected and analyzed by a 
laboratory for VOCs using EPA Method TO-14. 
 
The selected remedy also includes an ongoing soil vapor monitoring program.  This program will 
be used to evaluate SVE system effectiveness and remedial progress.  The soil vapor monitoring 
program will be terminated upon achieving the RAO. 
 
11.3  Estimated Remedy Costs 

 
Table 11-1 presents the estimated capital costs for the full-scale SVE system at OU-2.  The term 
capital cost refers to the funds required to cover the initial nonrecurring costs associated with 
purchasing and installing the technology to the point where it is ready for its intended use.  The 
capital cost estimate for the SVE system at JPL OU-2 is based on the installation of a maximum 
of five extraction wells and five vapor treatment systems.  Costs associated with the installation 
of the SVE wells include drilling expenses, waste disposal, well materials, and other 
miscellaneous expenses.  Costs associated with the installation of the vapor treatment system(s) 
include the purchase of equipment such as blowers, carbon vessels, and piping.  The design and 
construction management costs are also included as part of the capital cost.     

 
The O&M costs of a technology are the recurring or periodic costs incurred during the operating 
life of the system.  SVE O&M costs include labor, equipment rental, carbon replacement costs, 
electricity, and other expenses.  Table 11-2 presents the annual O&M costs for SVE at OU-2.  
 
In addition to the SVE O&M costs, soil vapor monitoring and Five-Year Reviews costs were 
considered as part of the remedy operation costs.  Soil vapor monitoring costs were estimated to 
be $51,000 per sampling event and Five-Year Review costs were estimated to be $11,000 per 
review. 
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Table 11-1.  Estimate of Capital Costs for SVE 
 

Well Installation (5 Wells) Quantity Unit Unit Cost Total Cost 
Driller 1,000 Linear feet $125 $125,000 

Mobilization/Demobilization 2 Each $4,000 $8,000 
Equipment Rental 25 Days $500 $12,500 

Labor 60 Person-days $1,000 $60,000 
Soil Bins/Water Tanks 1 Lump Sum $10,000 $10,000 

Soil Disposal 39 Tons $100 $3,900 
Miscellaneous 5 Each $5,000 $25,000 

Vapor Extraction and 
Treatment Equipment 

Quantity Unit Unit Cost Total Cost 

Blower Package 5 Each $30,000 $150,000 
Carbon Vessels 20 Each $7,000 $140,000 

Piping Manifolds 5 Each $10,000 $50,000 
Fence 5 Each $3,000 $15,000 

Miscellaneous 5 Each $5,000 $25,000 
Subtotal Capital Costs $624,400 

Design/Construction Management 1 Lump Sum $93,700 $93,700 
Contingency (25%) 1 Lump Sum $156,100 $156,100 

Total Capital Costs for SVE $874,200 
 

 
Table 11-2.  Estimate of Annual Operation and Maintenance Costs for SVE 

 
Field Program Quantity Unit Unit Cost Total Cost 

Labor 60 Person-days $800 $48,000 
Equipment Rental 30 Days $200 $6,000 

Laboratory 120 Samples $160 $19,000 
Carbon 40 Tons $3,000 $120,000 

Electricity 841 MW hour $100 $84,100 
Miscellaneous 12 Month $1,000 $12,000 

Field Program Subtotal $289,300 
Reporting Quantity Unit Unit Cost Total Cost 

Data Analysis 300 Hours $100 $30,000 
Reporting 100 Hours $100 $10,000 

Reporting Subtotal $40,000 
Total SVE O&M Costs Per Year $329,300 

Note (a) Cost estimate assumes that one Five Year Review is completed every year for 30 years. 
 
 
The total present worth of the SVE remediation project is estimated to be $3,735,300 based on 
the capital costs, the annual SVE O&M costs, the soil vapor monitoring costs, and the five-year 
review costs incurred over the life of the project.  The term �present worth� represents the 
amount of money or principal needed today to cover all of the costs over the lifetime of the 
remediation project given a certain interest rate.  This present-worth cost estimate was based on 
the following simplifying assumptions:   
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  The implementation time for the selected remedy is 30 years. 
  The remediation program is reviewed every five years.  
  45 soil vapor monitoring events.  
  SVE continues for five years. 

 
The SVE system configuration, sampling frequencies, and project duration listed in the 
proceeding sections are conservative, for cost-estimating purposes only, and may vary during 
remedy implementation.  In addition, the number of five-year reviews described above is for 
cost-estimating purposes only and may vary during project implementation. 
 
11.4   Expected Outcomes of the Selected Remedy 

 
The selected remedy for OU-2 considers the soil-to-groundwater migration pathway and 
provides for cleanup of the vadose zone to be protective of beneficial uses of groundwater.  JPL 
is located within the Raymond Basin Watershed, which is a current source of drinking water.   

 
It is anticipated that the selected remedy will help to reduce groundwater treatment costs and 
help to restore aquifer water quality.  The remedial approach for the implementation of SVE at 
OU-2 is summarized in Figure 11-1.  The SVE system will be operated and optimized until 
performance objectives have been achieved.  The performance of the SVE system will be 
evaluated on a continuing basis and the information regarding the amount of VOCs removed will 
be reported to the regulatory agencies as needed to effectively evaluate system performance 
objectives. The performance objectives include the following: 
 

  Reduction of overall VOC concentrations at the vapor monitoring points and extraction 
wells compared to baseline levels.  This includes fate and transport modeling to evaluate 
leaching to groundwater (using RWQCB guidance [RWQCB, 1996] and/or VLEACHTM) 
and groundwater mixing. 
 

  Asymptotic mass removal achieved after temporary shutdown periods and appropriate 
optimization of the SVE system.  Asymptotic conditions will have been reached at a 
given SVE well when the upper limb of the cumulative mass removal curve is 
substantially linear and the slope of the curve approaches zero.  In addition, rebound of 
chemical concentrations will be evaluated during the temporary shutdown periods.  A 
general asymptotic decreasing trend in rebound of chemical concentrations in the soil 
vapor monitoring points will be demonstrated.  Time series plots of VOC concentrations 
at each soil gas monitoring point will be prepared to assist in evaluation of rebound.  

 
  Operate only as long as cost-effective.  The SVE system will no longer be cost-effective 

when operating costs per unit of VOC mass removed from the vadose zone indicate that 
the additional cost of continuing to operate the SVE system is not warranted and/or when 
shutdown of the SVE system is not anticipated to significantly increase the cost of the 
groundwater remedy or significantly prolong the time to achieve groundwater cleanup. 
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The existing vapor monitoring network will be evaluated during the remedial design phase to 
determine if sufficient coverage is available to monitor changes in the lateral and vertical 
distribution of VOCs and the effectiveness of cleanup.  Additional soil vapor monitoring points 
will be installed as necessary to monitor effectiveness of the remedy.  In addition, the existing 
groundwater monitoring network will be used as part of the evaluation of SVE effectiveness. 
After the performance objectives have been achieved, the SVE system will be idled and soil 
vapor monitoring will continue to evaluate rebound.  If significant rebound occurs, the SVE 
system will be reinitiated; otherwise the SVE system will be permanently shut down and 
dismantled.  Following shutdown, any residual VOCs remaining in the vadose zone will be 
managed under OU-1/OU-3.  NASA will evaluate chemical fate and transport during the 
remedial design and periodically during system operation.  When performance objectives have 
been achieved, NASA will request shutdown of the SVE system.  The complete modeling results 
and other data used to evaluate compliance with the performance objectives will be provided to 
the regulatory agencies for review and approval prior to initiating actions to terminate operation 
of the SVE system.  NASA will shut-down the SVE system once approval has been granted by 
the EPA, DTSC and RWQCB. 
 
Minimal environmental impacts are expected from SVE implementation.  SVE will have no 
adverse impacts on threatened or endangered species, cultural resources, floodplains, or 
wetlands.  NASA expects no adverse human health impacts from this CERCLA action to occur 
in any off-facility community, including minority and low-income communities.  With SVE 
implementation, increases in JPL traffic will be minimal and consist of transportation of SVE 
equipment and supplies to and from the JPL site, resulting in insignificant transportation impacts.  
There will be no measurable impact on the local economy as a result of SVE implementation, 
and thus, no socioeconomic impacts are anticipated.  Also, there will be no irreversible and  
irretrievable commitment of resources and the cost of remediation is justified to protect the 
existing source of drinking water. 
 
Additional information regarding the anticipated socioeconomic, transportation, natural 
resources, and environmental justice impacts associated with the implementation of SVE are 
discussed in the NEPA Values Assessment, which is provided in Appendix E. 

 
 

12.0:  REMEDIAL ACTION PLAN REQUIREMENTS 
 
 

The DTSC RAP requirements are presented in Table 12-1.  The DTSC has concurred that the 
referenced sections of the OU-2 RI report (FWEC, 1999a) and the OU-2 FS (FWEC, 2000) 
satisfy the RAP requirements.  Any revised or additional RAP requirements will be provided and 
administered by the DTSC.  A copy of the California Health and Safety Code (HSC), Section 
25356.1, RAP requirements, is included in the ROD as Appendix A. 
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Table 12-1.  DTSC RAP Requirements 
 

RAP Requirement Reference Location 
Health and safety risks posed by the conditions 
at OU-2.  When considering these risks, DTSC 
or the RWQCB shall consider scientific data and 
reports that may have a relationship to OU-2. 

OU-2 RI report, Section 6.0, 
Appendices H and I  (FWEC, 1999a); 
OU-1/OU-3 RI report (FWEC, 1999b) 

The effect of VOC levels on present, future, and 
probable beneficial uses of affected resources. 

OU-2 RI report, Section 6.0, 
Appendices H and I (FWEC, 1999a); 
OU-1/OU-3 RI (FWEC, 1999b) 

The effect of alternative remedial action 
measures on the reasonable availability of 
groundwater resources for present, future, and 
probable beneficial uses. 

OU-2 FS, Sections 3.0 and 4.0 
(FWEC, 2000); NEPA Values 
Assessment for Operable Unit 2, 
Sections E.3.0 and E.4.0 (Appendix E) 

Specific characteristics of OU-2, including the 
potential for off-facility migration of VOCs, the 
surface and subsurface soil, the hydrogeologic 
conditions, and preexisting background levels of 
contamination. 

OU-2 RI report, Sections 2.0 and 4.0, 
Appendices A, B, C, D, E, F, and G  
(FWEC, 1999a); OU-1/OU-3 RI 
report (FWEC, 1999b) 

Cost-effectiveness of alternative remedial action 
measures. 

OU-2 FS, Sections 4.0 and 5.0  
(FWEC, 2000) 

The potential environmental impacts of 
alternative remedial action measures, including 
treatment of VOCs to remove or reduce their 
volume, toxicity, or mobility prior to disposal. 

OU-2 FS, Sections 4.0 and 5.0 
(FWEC, 2000); NEPA Values 
Assessment, Sections E.4.0 and E.5.0 
(Appendix E) 

 
 

13.0:  STATUTORY DETERMINATIONS 
 
 
NASA must undertake remedial actions at this CERCLA site to achieve protection of human 
health and the environment.  In addition, the selected remedy for this site must meet applicable 
or relevant and appropriate environmental standards as established under federal and state 
environmental laws, unless a statutory waiver is justified.  The selected remedy must also be 
cost-effective and use permanent solutions and alternative treatment technologies or resource 
recovery technologies to the maximum extent practicable.  Finally, the remedy should also 
employ treatment to permanently and significantly reduce the volume, toxicity, or mobility of 
chemicals in the vadose zone.  This section provides a brief description of how the selected 
remedy, SVE, satisfies the statutory requirements of CERCLA. 

 
13.1   Protection of Human Health and the Environment 

 
Although results of the HHRA and the ERA showed that chemicals in on-facility soil at JPL pose 
no significant direct risks to humans or the ecosystem, the results of analyses performed during 
the OU-2 RI (FWEC, 1999a) showed that chemicals in vadose zone soil at JPL may have the 
potential to continue to migrate to groundwater.  The remedial strategy is to use SVE to remove 
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VOCs from the vadose zone in order to reduce the migration of these chemicals to groundwater 
and to protect an existing drinking water source.  
 
Air emissions associated with the implementation of SVE will be limited to possible dust 
generation during well installation and discharge of treated vapors extracted from the subsurface.  
The dust generation during well installation will be minimal and occur over a short duration.  
Therefore, these emissions are expected to have negligible impacts on local air quality.  The 
VOCs in the extracted vapor will be removed by an aboveground treatment system in accordance 
with state and local regulations.  These regulations ensure protection of human health and the 
environment. 
 
SVE system installation and operation will also result in negligible impacts and minimal waste 
generation because the system is operated in situ.  Solid waste, in the form of spent carbon from 
the vapor treatment system, will be transported and treated off site.  Thus, SVE will have 
negligible impacts during operation and will be protective of human health and the environment. 

 
Because the SVE process permanently removes VOCs from the vadose zone, the potential for 
further groundwater impact is reduced.  Thus, long-term protection is provided to human health 
and the environment. 

 
13.2   Compliance with Applicable or Relevant and Appropriate 

Requirements 
 

The selected remedy, SVE, complies with federal and state ARARs.  ARARs were identified on 
a site-specific basis from information about the constituents of interest, the specific actions being 
considered, and the features of the JPL site.  The federal and state chemical-specific, location-
specific, and action-specific ARARs for OU-2 are discussed in Appendix F. 
 
13.3   Cost-Effectiveness 

 
Cost-effectiveness is determined by comparing the cost of all alternatives being considered with 
their overall effectiveness to determine whether costs are proportional to the effectiveness 
achieved.  The overall effectiveness of a remedial alternative is determined by evaluating (1) 
long-term effectiveness and permanence, (2) reduction in toxicity, mobility, or volume through 
treatment, and (3) short-term effectiveness.  Table 13-1 presents a comparison of costs and 
effectiveness of Alternative 1, NFA, and Alternative 2, SVE, for OU-2. 

 
Alternative 1, NFA, is not effective over the long term because, under this alternative, VOCs in 
the vadose zone can continue to migrate into groundwater.  Alternative 2, SVE, is effective over 
the long term because the SVE process permanently removes VOCs from vadose zone soil and 
existing and future risks to groundwater are reduced.  After remediation is complete, residual 
VOCs are not expected to further impact groundwater. 
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Table 13-1.  Comparison of Costs and Effectiveness of Alternatives for OU-2 
 

Alternative 

Present-
Worth 
Cost 

Long-Term 
Effectiveness 

and Permanence 

Reduction of 
Toxicity, Mobility, 

or Volume 
Through 

Treatment 
Short-Term 
Effectiveness 

Alternative 1, NFA $1,477,000   Not effective 
over the long 
term 

  VOCs in 
vadose zone 
soil can 
continue to 
migrate into 
groundwater 

  Not a treatment 
technology 

  Does not reduce 
toxicity, mobility, 
or volume of 
VOCs in vadose 
zone soil 

  No short-term 
effects on 
workers, public, 
or the 
environment 

Alternative 2, SVE $3,735,000   Effective over 
the long term 

  VOCs 
permanently 
removed from 
vadose zone 
soil 

  Presumptive 
remedy 

  Permanently 
removes VOCs 
from vadose zone 
soil 

  Insignificant 
short-term 
effects on 
workers, the 
public, and the 
environment 

 
 

Alternative 1, NFA, is not a treatment technology and does not reduce the toxicity, mobility, or 
volume of VOCs in vadose zone soil at OU-2.  Alternative 2, SVE, is an EPA presumptive 
remedy that permanently and irreversibly removes VOCs from soil (EPA, 1993).  Thus, 
Alternative 2 reduces the volume and mobility of VOCs in vadose zone soil at OU-2.  Further, 
more than 200 lbs of VOCs were removed from a single extraction well during the pilot study at 
OU-2, which demonstrates the effectiveness of this technology. 
 
Alternative 1, NFA, includes the continuation of the soil vapor monitoring program at OU-2, but 
no remedial action.  Because continuation of the soil vapor sampling at OU-2 does not require 
construction or installation of equipment on site, potential short-term effects to workers, the 
public, and the environment are minimal. 
 
Similarly, Alternative 2, SVE, presents minimal risk to workers, the public, and the environment.  
SVE systems are designed so that extraction wells and associated piping are under vacuum.  The 
VOCs in the extracted air are removed by an aboveground treatment system, in accordance with 
state and local regulations. 
 
The estimated present-worth cost of Alternative 1, NFA, is $1,477,000.  Because Alternative 1 
does not reduce the toxicity, mobility, or volume of VOCs at OU-2, it is not effective in the long 
term, and, therefore, is not a cost-effective alternative. 
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The estimated present-worth cost of Alternative 2, SVE, is $3,735,000.  Because Alternative 2 is 
a presumptive remedy that permanently reduces the volume of VOCs at OU-2, and thus reduces 
future risks to groundwater, it is cost-effective in the long term.   
 
NASA and the regulatory authorities agree that the costs associated with SVE are justified 
because the preferred action reduces and removes VOCs from vadose zone soil at JPL OU-2 and 
reduces the potential for further groundwater contamination.  Thus, groundwater beneath JPL is 
protected, as required under both NCP (40 CFR Section 300.430(e)(2)(B)) and State of 
California regulations for the beneficial use of groundwater, including groundwater used as a 
source of drinking water. 

 
13.4 Use of Permanent Solutions and Alternative Treatment Technologies 

 
Alternative 1, NFA, does not meet chemical-specific ARARs and cannot meet the RAO for OU-
2 because, under this alternative, VOCs are left in place at OU-2, and groundwater beneath JPL 
is not protected.  In addition, Alternative 1 is not a treatment technology, does not reduce the 
toxicity, mobility, or volume of contaminants at OU-2, and is not effective over the long term, 
because VOCs are left in place with the potential to migrate to groundwater. 
 
Alternative 2, SVE, the selected remedy, is a presumptive remedy that permanently removes 
VOCs from vadose zone soil, thus reducing the volume of contaminants at OU-2.  This 
alternative is effective over the long term, is protective of human health and the environment, 
and can meet all ARARs.  As an EPA presumptive remedy for sites with VOCs present in soil, 
SVE represents the maximum extent to which permanence and treatment can be practicably used 
at OU-2. 

 
13.5   Preference for Treatment as a Principal Element 

 
SVE can permanently remove VOCs from vadose zone soil at OU-2, and thus reduce their 
volume and mobility.  SVE meets the CERCLA preference for treatment as a principal element. 
 
13.6 Five-Year Review Requirements 
 
NASA intends to remediate VOCs in vadose zone soil at JPL to prevent, to the extent 
practicable, further migration of VOCs to groundwater to protect an existing drinking water 
source.  A Five-Year review will be conducted if hazardous substances, pollutants, or chemicals 
remain at the site above levels that allow for unlimited use and unrestricted exposure.  This site 
and remedy review will be conducted no later than five years after the start of the remedial action 
(See, 42 USC 9621(c)). 
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14.0:  DOCUMENTATION OF SIGNIFICANT CHANGES 
 
 

The Proposed Plan identified Alternative 2, SVE, as the Preferred Alternative for remediation of 
vadose zone soil at JPL (OU-2).  NASA reviewed all written and verbal comments submitted 
during the public comment period.  It was determined by NASA, EPA, DTSC, and RWQCB that 
no significant changes to the remedy, as originally identified in the Proposed Plan, were 
necessary or appropriate. 
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Part III:  THE RESPONSIVENESS SUMMARY 
 
 

The purpose of the Responsiveness Summary is to provide an opportunity for the National 
Aeronautics and Space Administration (NASA) to review and respond to the public�s comments, 
concerns, and questions about the remedial technology selected to clean up soils at the Jet 
Propulsion Laboratory (JPL). 
 
NASA held three public meetings:  the first on May 12, 2001, the second on May 14, 2001, and 
the third on June 20, 2001, to formally present the Proposed Plan (NASA, 2001) for cleanup of 
vadose zone soil to the community, and to answer questions and receive comments.  The 
transcripts of these meetings are included in Appendix D of this Record of Decision (ROD).  The 
Responsiveness Summary is organized as follows: 
 

1.0 Overview 
2.0 Background on Community Involvement 
3.0 Summary of Comments Received during the Public Comment Period and Responses 

from NASA 
 
Appendix G contains the Public Comments and NASA Responses. 

 
 

1.0:  OVERVIEW 
 

At the time of the public comment period, NASA presented soil vapor extraction (SVE) as the 
preferred alternative for Operable Unit 2 (OU-2), on-facility vadose zone soil.  NASA proposed 
utilizing SVE to remove volatile organic compounds (VOCs) from the vadose zone in order to 
reduce the migration of VOCs to the groundwater and to protect an existing drinking water 
source.  No changes to the SVE alternative have been proposed in the ROD.  Additionally, no 
changes to the preferred alternative and no new alternatives were suggested by the public during 
the public comment period.  
 
Therefore, the selected remedy for the cleanup of VOCs in the vadose zone soil at JPL is SVE.  
SVE is a two-step process.  In the first step, VOCs in soil vapor are removed from the subsurface 
by applying a vacuum to an underground well.  In the second step, the recovered vapors are 
filtered out by carbon (or some other treatment process) to prevent their release to the 
atmosphere. 
 
 

2.0:  BACKGROUND ON COMMUNITY INVOLVEMENT 
 
 

Initial interviews with community members in 1991 and again in 1993 indicated a relatively low 
level of awareness in the three surrounding communities regarding the placement of JPL on the 
National Priorities List (NPL) (NASA, 1994).  Despite the apparent lack of awareness, people 
expressed a relatively high level of concern about environmental issues in general.  Residents 
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suggested using community newsletters to convey important information, in addition to the 
media sources NASA was already using (NASA, 1994).  NASA attempted to address these 
concerns through community newsletters and fact sheets distributed to members of the 
surrounding communities. 
 
In May and June 2001, three public meetings were held to inform the public of the remediation 
alternatives chosen as part of the Proposed Plan to clean up on-facility soils at JPL.  The public 
comment period pertaining to these meetings was held May 7 through July 11, 2001.  During this 
time, members of the public had the opportunity to comment on the information presented in the 
public meetings and the Proposed Plan.  Comments submitted during the public comment period 
were collected, reviewed, and addressed as appropriate.  
 

 
3.0:  SUMMARY OF PUBLIC COMMENTS RECEIVED DURING THE 

PUBLIC COMMENT PERIOD AND RESPONSES FROM NASA 
 
 

This section provides a summary of the comments received from the public during the public 
comment period and the responses from NASA and the regulatory agencies.  Appendix G 
contains responses to each specific question or comment received during the comment period. 

 
3.1   Remedial Alternative Concerns 

 
The majority of the questions (approximately 40) requested clarification on aspects of the SVE 
remedial alternative that was proposed to remove VOCs from soils beneath JPL.  These included 
requests for the remedial alternatives that were considered other than the two that were 
presented; a description of how the granular activated carbon (GAC) used to remove the VOCs is 
regenerated; clarification of the long-term monitoring plan; and the risks associated with SVE. 
 
NASA Response: SVE, thermal desorption, and incineration are designated by the U.S. 
Environmental Protection Agency (EPA) as presumptive remedies for sites with VOCs in soils.  
A presumptive remedy is a technology that EPA believes, based upon its past experience, 
generally will be the most appropriate remedy for a specified type of site (EPA, 1993).  Selection 
of a presumptive remedy allows NASA to streamline site investigation and speed up selection of 
cleanup actions.  NASA did not select thermal desorption and incineration as alternatives for the 
JPL site because these options would require excavation of the VOC-impacted soil.  Excavation 
of VOC-impacted soils is not feasible considering the large area, depth of the chemicals under 
investigation, and the locations of buildings/structures. 
 
The GAC used to remove VOCs from the vapor stream is replaced with fresh GAC when it 
becomes saturated with VOCs.  The GAC is transported off site to a certified hazardous waste 
facility and regenerated or disposed. 
 
The remedial action objective (RAO) for this site is to prevent, to the extent practicable, further 
migration of the VOCs at potential levels of concern from the vadose zone to groundwater to 
protect an existing drinking water source.  The monitoring program proposed as part of the SVE 
alternative consists of the periodic collection and analysis of soil vapor samples from soil vapor 
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monitoring points.  The soil vapor sampling frequency will either be adjusted or ended, 
depending on the performance of the SVE system and analysis of soil vapor concentrations. 
 
SVE is a common, effective remediation process for the treatment of VOCs in soil.  Information 
regarding system effectiveness will be made available throughout the operation.  SVE presents 
minimal risks to workers, the public, or the environment.  The South Coast Air Quality 
Management District (SCAQMD) requires that all discharges to the atmosphere meet certain 
standards to protect ambient air quality for the public health and welfare.  Vapors extracted by 
the SVE process have been and will be treated as required by the SCAQMD. 
 
3.2   Public Participation Process 

 
Nine complaints were made that not enough notice was given between the announcement of the 
public meetings and the date of the public meetings held in May 2001.  In addition, a comment 
was made regarding a missing document at one of the information repositories. 
 
NASA Response:  In response to these concerns, a third public meeting was held on June 20, 
2001 to provide another opportunity for the public to comment on the Proposed Plan.  The public 
comment period subsequently was extended to reflect the addition of the third meeting.  The 
public comment period ran from May 7 through July 11, 2001.  NASA apologizes for the short 
notice and has made plans to send notices of future meetings earlier to allow for better planning. 
 
With regard to the missing document, NASA established information repositories in the public 
libraries of Altadena, La Cañada Flintridge, and Pasadena.  NASA will maintain a copy of the 
administrative record at each information repository; however, the public is urged to contact one 
of the officials listed in the Proposed Plan if documents are missing so that replacements may be 
provided.  NASA replaced the missing document on June 28, 2001. 

 
3.3   Cost/Funding Issues 

 
Seven questions were raised regarding who was paying for the cleanup at JPL and how that 
funding was being provided. 
 
NASA Response:  NASA is currently paying for all costs associated with the remedial 
investigation and work being done at JPL.  Cleanup funds are included in the appropriations 
approved by Congress for NASA. 

 
3.4   Decision Process 

 
Approximately three questions were posed regarding who was being held responsible for the 
cleanup work at JPL and how that work was going to be carried out. 
 
NASA Response:  JPL is a federal facility owned by the federal government.  NASA, however, 
is the executive agency responsible for administrative control of JPL.  NASA is the lead federal 
agency for all cleanup work being done at the site.  NASA is working in cooperation with the 
Federal EPA, the State of California Environmental Protection Agency (Cal-EPA) Department  
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of Toxic Substances Control (DTSC), and the Regional Water Quality Control Board (RWQCB), 
Los Angeles Region.  The Naval Facilities Engineering Command (NAVFAC) is also providing 
technical assistance to NASA on cleanup decisions at JPL.  NAVFAC, working with NASA, 
selects appropriate subcontractors to provide assistance and expertise in performing the 
investigation and cleanup work at JPL. 
 
3.5   VOCs and Perchlorate in Groundwater 

 
Several questions were asked regarding VOCs and perchlorate in groundwater. 

 
NASA Response:  The Proposed Plan, under review during the public comment period 
extending from May 7 to July 11, 2001, concerned the remedial alternative for the vadose zone 
soil covered under OU-2.  The Proposed Plan for groundwater issues will be presented to the 
public at a later date.  NASA feels that the constituents of concern in the groundwater would be 
best addressed in detail during the public meetings for OU-1 and OU-3 after more information is 
available.  However, an attempt has been made to address the specific questions asked during the 
public meetings held for OU-2.  These answers may be found in Appendix G. 
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APPENDIX A 
 

CALIFORNIA HEALTH AND SAFETY CODE, SECTION 25356.1 
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PUBLIC MEETING TRANSCRIPTS
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Public Meeting Transcripts

This appendix contains the official transcripts from the public meetings held on May 12, 
May 14, and June 20, 2001 for the purpose of commenting on the Proposed Plan for OU-
2. The transcripts were reviewed and several corrections were noted to the official 
transcripts. The corrections pertaining to each public meeting are as follows:

Court Reporter #1, Vickie Blair:  Public Meeting held May 12, 2001

NUMBER PAGE LOCATION CORRECTION

1 5 Line 1,5,and 6 “NAFAC” should be “NAVFAC”

2 7 Line 18 “vado zone” should be “vadose zone”

3 9 Line 24 “remediate” should be “remedial”

4 10 Line 8 “vado zone” should be “vadose zone”

5 25 Line 13 “gasses” should be “gases”

Court Reporter #2, Leslie MacNeil:  Public Meeting held May 12, 2001

NUMBER PAGE LOCATION CORRECTION
1 5 Line 11,14,and 

15
“NAVFEC” should be “NAVFAC”

2 10 Line 9 “arroyo” should be “Arroyo”

3 18 Line 11 “you” should be “up”

4 27 Line 3 “been” should be “then”

5 36 Line 10 “THE FLOOR” should be “MS. 
TUTT”



D-2

Court Reporter #1, Vickie Blair:  Public Meeting held May 14, 2001

NUMBER PAGE LOCATION CORRECTION

1 5 Line 2,5,and 7 “NAFAC” should be “NAVFAC”

2 8 Line 13 “NASA/JPL” should be “NASA-JPL”

3 9 Line 7 “sound” should be “found”

4 9 Line 13 “remedial investigation feasibility 
study” should be “remedial 
investigation/feasibility study”

5 10 Line 17 “faculties” should be “facilities”

6 13 Line 5 “Faculties” should be “Facilities”

7 19 Line 1 “our on” should be “on our”

Court Reporter #2, Leslie MacNeil:  Public Meeting held May 14, 2001

NUMBER PAGE LOCATION CORRECTION

1 5 Line 9,12,and 13 “NAVFEC” should be “NAVFAC”

2 7 Line 15 Replace “standard” with “state”

3 8 Line 23 “won’t” should be “want to”

4 9 Line 18 “arroyo” should be “Arroyo”

5 13 Line 6 “random” should be “ran the”



D-3

Court Reporter, Vickie Blair:  Public Meeting held June 20, 2001

NUMBER PAGE LOCATION CORRECTION
1 5 Line 14, 17, and 

19
“NAFAC” should be “NAVFAC”

2 8 Line 9 “congress” should be capitalized

3 10 Line 16 “depositories” should be “repositories”

4 11 Line 25 “1,1, -cichloroethene” should be “1,1,-
dichloroethene”

5 19 Line 16 “private road” should be capitalized

6 19 Line 17 “south gate” should be capitalized

7 21 Line 7 “taking” should be “talking”

8 21 Line 13 “immediately” should be 
“immediately”

9 26 Line 3 “depositories” should be “repositories”

10 28 Line 21 “Cynthis”, I believe her name was 
Cynthia.

11 30 Line 3 “RPN” should be “RPM”

12 30 Line 3 “RPN” should be “RPM”

13 30 Line 20 Insert to read:  “vapor samples”

14 32 Line 24 “rain basin” may be “Raymond Basin”

15 33 Line 4 “rain basin” may be “Raymond Basin”

16 34 Line 24-25 “responses in the summary” should be 
“responsiveness summary”

17 37 Line 10 “air circulating” should be “soil vapor 

18 37 Line 22 “Britta” should be “Brita”

19 38 Line 11 “Force Wheeler” should be “Foster 

20 38 Line 21 “Geofund” should be “Geofon”

21 39 Line 8 “Geofund” should be “Geofon”

22 39 Line 23 “Geofund” should be “Geofon”
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NUMBER PAGE LOCATION CORRECTION
23 40 Line 2,3, 10, 16 “Patel” should be “Battelle”

24 40 Line 5 [unintelligible] should be “Proposed”

25 40 Line 13, 19 “Geofund” should be “Geofon”

26 57 Line 11 “response [unintelligible]” should read 
“responsiveness summary”

27 57 Line 22-23 “response to summary” should be 
“responsiveness summary”

28 58 Line 2 “Mr. Compton” should be “Ms. 
Compton”

29 58 Line 8 “Response in the summary” should be 
“responsiveness summary”

30 64 Line 8 “hearing” should be “meeting”

31 64 Line 15 “response summary” should be 
“responsiveness summary”

32 65 Line 1 “information depositories” should be 
“information respositories”

33 67 Line 6, 8 “information depositories” should be 
“information respositorie
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1        PASADENA, CALIFORNIA; SATURDAY, MAY 12, 2001
2                          1:00 P.M.
3                          ---000---
4
5         MR. SAUNDERS:  Good afternoon.  Welcome to the Jet 
6 Propulsion Laboratory.  Thank you for taking the time to 
7 attend this meeting on a Saturday afternoon.
8                My name is Lee Saunders.  I'm an 
9 environmental public affairs officer for the U.S. Navy and 

10 your facilitator for today's meeting about the proposed 
11 plan to select a remedy to clean up soils at the National 
12 Aeronautics and Space Administration, Jet Propulsion 
13 Laboratory, located here in Pasadena.
14                Prior to this meeting, you had the 
15 opportunity to speak to NASA, federal, and other local 
16 leading regulatory agency representatives on a one-to-one 
17 basis about the proposed cleanup actions.  During this 
18 portion of the meeting, you, the community, can provide 
19 questions and comments to these representatives and their 
20 agencies on the proposed plan.  These comments and 
21 questions will be included in a meeting transcript and 
22 become part of the final decision made for soil cleanup at 
23 JPL.
24                Representing the agencies responsible for 
25 the cleanup and talking to you about the proposed plan and 
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1 its remedial alternatives are agency representatives who 
2 will each introduce themselves starting from my left here. 
3         MR. ROBLES:  Peter Robles from NASA.
4         MR. ZUROMSKI:  Richard Zuromski from the Naval 
5 Facilities Engineering Command.
6         MR. GEBERT:  Richard Gebert from the State of 
7 California Department of Toxic Substances Control.
8         MR. RIPPERDA:  I'm Mark Ripperda from the U.S. EPA.
9         MR. YOUNG:  I'm David Young from the Los Angeles 

10 Regional Quality Control Board.
11         MR. SAUNDERS:  All these representatives are what 
12 we call remedial project managers that are responsible in 
13 one way or form in the cleanup of this particular site. 
14                Ground rules.  I want to talk about ground 
15 rules for today's meeting, which are as follows:  This 
16 afternoon's format will consist of presentations by
17 representatives about the proposed plan and remedial 
18 alternatives, followed by a formal comment session where 
19 you, the community, can provide us with your comments and 
20 questions.
21                I'm going to ask you to please hold your 
22 questions until the presentations have been completed.
23 Once we've heard from all the presenters, we will open the 
24 floor for questions and comments.  You may want to use the 
25 sheets of paper that were distributed, the comment sheets, 
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1 to write down your questions during the presentations in 
2 case you have some questions that you develop and you just 
3 feel you can't wait until the time comes.  But that will 
4 help you keep track of what those questions are.
5                To ensure that everyone that wishes to make 
6 a comment or ask a question has a fair and equal 
7 opportunity to do so, we ask that you limit your comments 
8 or questions to two minutes.  At the end of this time, 
9 please take your seat.  If you have not finished your 

10 remarks, you may continue for another three-minute period 
11 after we've heard from all the other speakers. 
12                We have a court reporter -- actually, we 
13 have two court reporters here today, so we ask you to 
14 please state your first and last name and spell your last 
15 name before you begin your comments or questions. 
16                If you do not wish to provide verbal 
17 comments or questions, you may also submit your comments 
18 and questions in writing.  There are comment sheets that I 
19 just mentioned a moment ago available on the tables in the 
20 back for those of you in the audience who would prefer not 
21 to give your input or comments verbally at this meeting. 
22                For those of you wondering why the U.S. Navy 
23 is involved with the environmental cleanup of a NASA 
24 facility, the explanation is fairly simple.  In 1999, NASA 
25 and the Naval Facilities Engineering Command, who I work 
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1 for, who are commonly known by the acronym NAFAC, reached a 
2 memorandum of agreement establishing roles and 
3 responsibilities that state that NASA may procure 
4 environmental engineering and consultancy services from 
5 NAFAC and its subordinate commands.
6                In late 1999, NAFAC remained heavily 
7 involved in providing environmental services to NASA JPL.
8 Peter Robles, our regional project manager from NASA, is 
9 our first presenter. 

10                Peter. 
11         MR. ROBLES:  Good afternoon.
12                The first thing we want to talk about is our 
13 presentation.  What we are going to present this afternoon 
14 is a site description, regulatory framework, site 
15 assessment and investigative activities, and our remedial 
16 activity and proposed remediation alternatives.
17                In other words, we're going to go and follow 
18 along what the booths in the back are in sequence so that 
19 you can get a feel for the total history of this site.
20                There it is.  Site description.  The site 
21 has been active since the late '30s to early '40s.  It was 
22 part of a project out of Cal Tech.  The Army Ordnance took 
23 over the site in the '40s and became the owner of the site, 
24 and work was done here for the Army Ordnance service, 
25 particularly during the World War II era.
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1                At that time during the '40s and '50s, the 
2 proper and acceptable way of disposing of chemicals was 
3 done through what we call seepage pits.  Seepage pits are 
4 no more than bricks without the binding between them so 
5 that things can seep out into the ground through them.  At 
6 that time, it was accepted.  Most of that was working on 
7 propulsion systems to support jet aircraft -- we call JATO, 
8 jet assist to take-off rockets.  Also reverse engineering 
9 of V-II rockets from World War II and further on.

10                During the late '50s, early '60s, the Army 
11 Ordnance was working in negotiating with NASA, and NASA 
12 took over the site in 1959, 1960, at which time what we did 
13 was we replaced the seepage pits with a sewer system so, 
14 therefore, we could stop that type of activity.
15                Up until that time, there was not a problem 
16 with the ground or soils in the area.  But in '92 was when 
17 the concern came about, and we were placed on the national 
18 priorities list by EPA.  And at that time that made us a 
19 SuperFund site, which is the process that we have been 
20 talking about these last couple of hours with you.  That 
21 process started in October of '92.  We signed a federal 
22 facility agreement, and the process started for us to 
23 investigate the site. 
24                Current activities right now is that all of 
25 our operations meet federal and state and local 
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1 regulations.  And, by the way, I was told by our people to 
2 say this, that almost all, very small percentile, is ever 
3 sent through disposal.  We recycle and destroy as much as 
4 we can here.  And the fact is, this facility is the best in 
5 NASA for recycling materials and chemicals that are used 
6 here.  And we do a lot of research here.  But we meet all 
7 federal, state, and local requirements, so current 
8 operations is not a concern.  We're talking about past 
9 acceptable practices that we are trying to remediate. 

10                Here is a site description of what we're 
11 talking about, and here's the gist of the problem.  Because 
12 of the seepage pits and the stuff that was put in there, 
13 they slowly -- and it takes years to migrate through the 
14 soils and to reach the water table.
15                Our biggest concern is between 50 feet below 
16 the surface all the way down to 200 feet.  And the main 
17 purpose of our discussion today is to talk about 
18 remediating what we call Operable Unit 2 vado zone.  "Vado 
19 zone" is an engineering term for just the soils between the 
20 surface to the water table.  We want to remove this source 
21 so that it stops migrating and impacting the environment.
22 And that's what our focus is today, about minimizing that, 
23 removing that, and we have certain technologies that we 
24 have tried. 
25                NASA will address the groundwater issue in 
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1 the future.  We plan another meeting like this next year to 
2 talk about remediating groundwater Operable Unit 1 and 3;
3 but for today, we want to focus on the soils. 
4           And now I would like to turn this over to our 
5 regulatory framework speaker, which is --
6         MR. RIPPERDA:  Thanks, Peter.
7                I'm Mark Ripperda from EPA, and I'm kind of 
8 speaking for all the regulators, for Richard and David who 
9 are here from the State of California.

10                But first I'd just like to ask that all of 
11 you from the public go home and tell your friends, tell 10 
12 friends each, how much fun this is, how much you learned, 
13 and tell them that they have to come back on Monday night. 
14                So what does it mean to be a SuperFund site, 
15 and for that matter what is SuperFund?  Congress, about 20 
16 years ago, passed a law that put a tax on the chemical 
17 industry, and that money from the chemical industry all 
18 went into a trust fund that's called the SuperFund that EPA 
19 is authorized to use to spend to clean up abandoned 
20 hazardous waste sites.  That same law also gave EPA the 
21 authority to go after existing facilities such as NASA JPL 
22 that have had releases that need to be cleaned up.
23                But before you become a SuperFund site, you 
24 have to go through a rank process.  EPA evaluates how bad 
25 the site is, how bad the potential risk might be.  And if 
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1 you score high enough, you're put on the national 
2 priorities list, which means you're a SuperFund site.  And 
3 right now there's about 2000 or so SuperFund sites.
4                So after the discovery of the release, and 
5 for NASA JPL, that meant that the City of Pasadena found 
6 chemicals in their drinking water wells -- I'm not sure 
7 which way is east and west here -- over this way.  Right 
8 across the Arroyo, City of Pasadena had some drinking water 
9 wells, and they found levels of chemicals in there that 

10 were high enough that they needed to put a treatment system 
11 on them.  At that time, all that information is turned in 
12 to EPA; we rank it and say, "Okay, this needs to be a 
13 SuperFund site."
14                But the first thing that happened is that as 
15 soon as the City of Pasadena found those chemicals, they 
16 put treatment systems in.  NASA had to reimburse the City 
17 for that, and then NASA needs to start looking at their 
18 site and determine where those chemicals came from, how 
19 much there might be, and how best to clean it up so the 
20 groundwater in the future is not getting either more 
21 contaminated; and, in fact, we can start to clean up the 
22 groundwater itself.
23                So to do that we do what is called a 
24 remediate investigation and feasibility study.  That means 
25 we look through all the records, what kind of chemicals are 
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1 used on-site.  NASA drilled bore holes all over the site.
2 They drilled monitoring wells to take samples of 
3 groundwater both on-site and off-site.  They sampled 
4 drinking water wells from all over the area to try to 
5 determine the extent of the problem and to design a way to 
6 best clean it up. 
7                And that brings us to about where we are now 
8 for the vado zone soils.  So NASA JPL have completed the 
9 investigation of the soil zone, and they're making a 

10 proposed plan to you, to the public, saying that, you know, 
11 "We think we understand the problem.  We think we know the 
12 best way to clean it up, and what do you think?"  You know, 
13 both "What do you think of what we've done, and what do you 
14 think of what we," NASA, not me, EPA, "is saying on how to 
15 clean it up?" 
16                So if you do have any, not just questions, 
17 but if you have any comments on what they're proposing, 
18 please make those either today or after the meeting in 
19 writing.  Let NASA know what you think.
20                At that point, NASA needs to respond to all 
21 those comments.  They'll do a written response that gets 
22 sent out to the public; it gets sent to the regulators.
23 State of California people, and we at EPA review NASA's 
24 response and say either, "Yeah, you did a good job 
25 responding or not." 
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1                And if everybody agrees that this is the 
2 best way to go, then they'll do an actual legal document 
3 called a "Record of Decision" where they say, "This is what 
4 we're selecting to do."
5                And then from there, they actually design 
6 the system.  Right now they have a rough idea -- you know, 
7 if you've been talking to us back there, you know they're 
8 planning to put in about five bore holes.  That's not set 
9 in stone; that's an estimation of what we think would be 

10 best.  But actual -- after public comments are received and 
11 the decision of record is signed, then the contractors will 
12 do a more detailed study.  And it will probably be five 
13 bore holes plus or minus a little bit, but they'll do the 
14 actual details of the design.
15                And after the soils are cleaned up, there 
16 will still be long-term monitoring to make sure that the 
17 remedy actually worked.  And all of this is separate from 
18 the groundwater system, which, as Peter said, will be 
19 addressed in kind of six months to a year.  There will be 
20 another meeting with another proposed plan on how NASA 
21 plans to clean up the groundwater. 
22                And kind of like I already said, the whole 
23 point of this is just to get the public involved.  So 
24 please tell your friends to come, tell people you live near 
25 what's going on, and, you know, give us any comments or 
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1 concerns you might have. 
2         MR. ROBLES:  Tell them about the cookies.
3         MR. RIPPERDA:  And eat that table full of cookies. 
4                Richard.
5         MR. ZUROMSKI:  Thank you, Mark.
6                Hi.  I think I've talked to some of you.  My 
7 name is Richard Zuromski.  I'm with the Naval Facilities 
8 Engineering Command, and I'm here today to talk to you 
9 about the site assessment and investigation activities that 

10 have been done here at JPL, and also what we're proposing 
11 as a remedy for JPL OU-2.
12                First I'll start out with the remedial 
13 investigation.  From 1994 through 1998, JPL conducted the 
14 remedial investigation in over nine sampling events, 
15 different sampling events.  They looked at 45 soil vapor 
16 wells, 35 soil borings, and three test pits.  Now, they've 
17 also, at the end of that remedial investigation, 
18 established 37 permanent monitoring points for soil vapor 
19 that we monitor on a quarterly basis.  So we are continuing 
20 to monitor the extent of VOCs in the soil to date on a 
21 quarterly basis. 
22                The samples that we took during the remedial 
23 investigation identified the extent to which the chemicals 
24 were found in the soils.  The results showed that there 
25 were elevated levels of four different chemicals in the 
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1 soil vapor.  These four chemicals were carbon 
2 tetrachloride, trichloroethene, Freon 113, and 
3 1,1-dichloroethene.  These chemicals are chemicals that are 
4 used as cleaning solvents.  When we used to test the old 
5 rocket motors here back, as Peter was saying, back in the 
6 '30s, '40s, and '50s they used to clean out the rocket 
7 motors with these solvents, and that's how they came into 
8 the ground here at OU-2. 
9                Secondly, I want to talk to you today about 

10 the OU-2 risk assessment.  The human health risk assessment 
11 found that there were no risks above regulatory thresholds 
12 from exposure to humans to soils or soil vapor.  Now, as 
13 Peter mentioned earlier, the main reason is that these 
14 chemicals are more than 50 feet below the ground surface 
15 where we are today, so it's really very, very unlikely that 
16 any of you will come in contact with those chemicals.
17                However, also, as Peter and Mark mentioned, 
18 there is a risk that these chemicals will continue to 
19 migrate.  They've already migrated 50 to 200 feet down, and 
20 they will continue to migrate to the groundwater, and that 
21 is the purpose of the remedy that we're proposing here.
22                Now, we are currently studying how we're 
23 going to remove the VOCs from the groundwater.  And, as 
24 mentioned earlier, that's going to be the subject of 
25 another public meeting almost exactly like this in the near 
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1 future.
2                However, in the meantime, again, to 
3 reiterate what Peter said, there isn't a risk from the 
4 chemicals in the groundwater because your water purveyors 
5 or the individuals who have to deliver the water to you 
6 have to meet very strict regulatory requirements.  But the 
7 focus of today's meeting is looking at how we can remove 
8 what we're calling source removal.  It is how can we remove 
9 the chemicals that are in the soil that may potentially 

10 continue to migrate into the groundwater.  And that's what 
11 we're looking at today. 
12                Now, this graphic shows the extent to which 
13 VOCs at any level, whether that was a very, very small 
14 level or a high level were found at JPL during the remedial 
15 investigation.  Now, to date -- I don't know how many of 
16 you had a chance to look back at our table back here, but 
17 the size of this area is smaller to date; and so if you are 
18 interested, please take a look.  But this was during the 
19 1994 through the 1998 remedial investigation.  The highest 
20 levels -- like I said, this is the extent of all levels 
21 that we found during our remedial investigation; however, 
22 the highest levels that we found were here in the north 
23 central part of the site.  And that's where most of the lab 
24 activities were taking place at the time. 
25                Now, based on the results of what we did in 

Page 15

1 the soil investigation and the remedial investigation and 
2 also our continued quarterly monitoring program for soil 
3 vapor, we have found that, as I said, the VOC vapor plume 
4 has not migrated in soil vapor off the site.  This is about 
5 the limit.  It's about 45 acres here on the site in soil 
6 vapor, so it hasn't gotten any bigger than this.
7                And, again, I encourage you to take a look 
8 after the formal presentation at some of the other 
9 documents we have in the back that would show you some of 

10 the more current conditions. 
11                Now, like I said, based on the analysis of 
12 the remedial -- during the remedial investigation, the 
13 remedial objective for OU-2 is to prevent VOCs from 
14 migrating to the groundwater.  That's our objective here. 
15                To meet this objective, we looked at several 
16 alternatives, and these were investigated in what Mark 
17 called earlier the feasibility study.  Of these 
18 alternatives, two were selected for a very detailed 
19 evaluation, as mentioned in the proposed plan that was sent 
20 out.  Others were looked at and, for example, just weren't 
21 found to be feasible.  For example, it would be very 
22 unfeasible to try to dig out soils underneath all the 
23 buildings here at JPL where the soils are more than 50 feet 
24 below the buildings here on-site.  So we wanted to look at 
25 two alternatives in detail that we wanted to make sure were 
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1 viable alternatives for cleaning up the site.
2                The first is no further action.  This is a 
3 default that is used to compare all other technologies to.
4 It would involve maintaining our quarterly soil vapor 
5 monitoring program and any possible natural degradation of 
6 the chemicals in the soil and the soil vapors. 
7                The second is soil vapor extraction with 
8 granular activated carbon treatment.  Now, this technology 
9 would involve placing up to five soil vapor extraction 

10 wells and five extraction systems or treatment systems, and 
11 also continuing the ongoing quarterly soil vapor monitoring 
12 program here at JPL.
13                To help us evaluate the technologies and the 
14 alternatives, we conducted a pilot study of the soil vapor 
15 extraction technology at JPL starting in 1998.  Again, some 
16 of the results from our pilot study are available at the 
17 tables in the back, but what it showed in over 14 months of 
18 operation, we removed over 200 pounds of these chemicals 
19 from the soils.  Now, it was so effective during our pilot 
20 study that we do continue to operate the pilot study to 
21 date, and it does continue to remove the chemicals from the 
22 soil vapor to date. 
23                Now, this is a conceptual drawing of how 
24 soil vapor extraction works.  Now, let me point out some of 
25 the details of this diagram.  It's fairly simplified, but 
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1 it does give you a good picture of how soil vapor 
2 extraction works.
3                First, here, this is the past seepage pits 
4 that were used back, as Peter said, back in the '30s and 
5 '40s that released VOCs into the soil and soil vapor.
6 These VOCs are basically -- it's like a vacuum.  The soil 
7 vapor extraction is like a vacuum that sucks these soil 
8 vapors, the chemicals, into this extraction well, right 
9 here, and extracts the vapors in a gaseous phase to the 

10 surface through this little pump.  The pump then sends the 
11 chemicals into the vapor treatment system.  Now, the vapor 
12 treatment system consists of granular activated carbon.
13 What it does is -- actually, it's like charcoal.  What it 
14 does is when the vapors with the chemicals go through the 
15 carbon, they bind to the carbon and they stay permanently 
16 in the carbon and clean air is released from the system.
17 So, basically, all of the chemicals that are sucked from 
18 the ground through the system remain in the vapor treatment 
19 system and are permanently removed from the soil vapor. 
20                So based on our analysis, based on the 
21 remediation investigation, based on our soil vapor 
22 extraction pilot study, alternative one was not chosen 
23 because it just doesn't prevent the migration of VOCs to 
24 the groundwater.  Therefore, the proposed alternative for 
25 OU-2 is soil vapor extraction.  Soil vapor extraction would 
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1 be used to reduce the source of the chemicals in the soil 
2 vapor so that they do not migrate to groundwater.  It would 
3 permanently remove them from the soil vapor to the system. 
4                Soil vapor extraction works very well for 
5 several reasons.
6                First, number one, it permanently removes 
7 the VOCs from the soil vapor.
8                Number two, it works very well in the types 
9 of geology and soil that we have here at JPL, and that was 

10 shown during our pilot study.
11                Third, it protects the groundwater from 
12 further migration of these chemicals through the soils. 
13                Fourth, the treatment period is relatively 
14 short, probably from one to five years, operating these 
15 types of systems.
16                And, finally, because of these advantages, 
17 and because soil vapor extraction has been so successful, 
18 not only here in our pilot study, but at sites all over the 
19 country, it's given the name "a presumptive remedy" by the 
20 United States EPA.  What a presumptive remedy is, it's the 
21 most effective technology for conditions similar to JPL as 
22 was seen at sites tested throughout the country.  And 
23 that's another main reason why we're proposing soil vapor 
24 extraction for OU-2.
25                Based on the pilot study data, based on the 
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1 results of the remedial investigation and ongoing quarterly 
2 monitoring, we are proposing soil vapor extraction as the 
3 proposed alternative for JPL OU-2. 
4                Lee. 
5         MR. SAUNDERS:  Thank you, Richard.
6                We're now going to go into the comment 
7 phase, comment and question phase, of this meeting.  As a 
8 quick reminder:  To ensure that all participants' comments 
9 or questions receive equal treatment, please limit your 

10 comments and questions to two minutes.  We also ask you to 
11 please state your first and last name and spell your last 
12 name for the court reporters.
13                Thank you.
14                Do we have any speakers that would like to 
15 comment or ask any questions?  Please step up to the mike.
16 Don't be shy.  Any questions or comments that you want to 
17 submit to the court reporters in writing?
18                Yes, ma'am.  Would you step up to the mike, 
19 please.
20         MS. TUTT:  My name is Elaine Susan Tutt, and my 
21 last name is T- as in Thomas -u-t-t as in Tom.  And I'm a 
22 resident of Altadena, and I also work here at JPL.
23                Yeah.  What I would like to ask is for the 
24 alternatives.  There's alternative one and alternative two, 
25 and it seems like alternative one is not really an 
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1 alternative, but it's just continuing not to do something.
2 If I'm wrong about that, I'd like to be corrected.
3                And so alternative two is to pursue the soil 
4 vapor extraction.  And it's interesting.  I appreciate the 
5 description that was given today.  I wonder if some folks 
6 from either the Navy or maybe someone -- the fellow from 
7 the EPA could tell us more about some other alternatives 
8 that were considered for this. 
9                Also, my other comment is that I just 

10 received the notice, an invitation to this meeting, today, 
11 May 12th.  And the meeting -- I just received it in the 
12 mail today, May 12th, from the post office in my mailbox 
13 here in Altadena, and today the meeting is also May 12th.
14 So I'd like to comment that this is not soon enough before 
15 the meeting to be able to get people over here and tell 
16 people about what an interesting meeting this is.  I think 
17 that if we would have known about it a little more in 
18 advance, it would have helped --
19         MR. SAUNDERS:  Thirty seconds.
20         MS. TUTT:  Thank you.
21                -- it would have helped to get more 
22 interested community members out to the meeting.  So I just 
23 wanted to just pass that along.  I would think that at 
24 least 10 days would be the minimum that you would let us 
25 know in advance of the meeting. 
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1                Thank you. 
2         MR. RIPPERDA:  I'll say something from the EPA's 
3 perspective on your question on alternatives, and I also 
4 agree with you about the short notice.  That's inexcusable 
5 on our part, on NASA's part.  You know, I'm not sure why it 
6 happened that way.  It wasn't supposed to.  These things 
7 were supposed to be mailed out about 10 days ago.  So we 
8 screwed up, and I have to take responsibility for that, 
9 too, because I'm supposed to be overseeing what NASA's 

10 doing to make sure they do it right.
11                But back to the alternatives.
12                It does look like, you know, NASA is not 
13 giving anybody very much choice.  They're giving you 
14 alternative one and alternative two, and alternative one is 
15 essentially do nothing.  But in a -- we talked about this, 
16 actually, before the meeting, saying, "Wow, you know, we're 
17 not giving people much choice here."  But it's what Richard 
18 said about a presumptive remedy.
19                In a case like this, soil vapor extraction 
20 has been used at thousands of sites around the country.
21 It's been the one and only technology that's proven to work 
22 consistently at sites like this.
23                You know, there are other things you can 
24 do.  You can dig up the whole site, but EPA doesn't require 
25 a facility to investigate, you know, obviously ridiculous 
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1 choices such as digging up the entire site.
2                But there's other things you can do like 
3 injecting steam to make it be cleaned up faster.  That 
4 would be called an innovative technology.  But we don't 
5 really require that a facility look at things like that 
6 that would cost so much more when an off-the-shelf 
7 technology works so well and relatively quickly.
8                So even though it looks like there's really 
9 not much choice here, it's because NASA is following the 

10 process that's kind of set in law by Congress that they're 
11 supposed to look at alternatives, but we've been doing this 
12 long enough that the alternatives that it boils down to in 
13 some cases are very few, or, in this case, only one real 
14 alternative.
15                Congress makes us look at "no further 
16 action" just as a baseline to make sure we're not out there 
17 spending money willy-nilly.  And other than that, the way 
18 the law was written by Congress, you know, we're supposed 
19 to look at viable alternatives.  And, in this case, we have 
20 enough experience to know that soil vapor extraction is 
21 actually the only viable alternative.  But we're still 
22 supposed to do it in this way where we go to the public 
23 with our various alternatives that NASA is proposing.  We 
24 haven't changed the process even though we've learned 
25 enough to know that there actually is only one real 
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1 alternative here.
2                So I don't know if NASA wants to say 
3 anything.
4         MR. ROBLES:  Just because it's SVE now doesn't mean 
5 that if, in the future, new technology comes in that we 
6 find better that we won't revisit this.  This is not like 
7 cast in stone right now.  So I want to assure the public 
8 that as technologies develop, we are required through the 
9 process to periodically review what we're doing, and if we 

10 see something better, and if an issue comes up that we want 
11 to augment the SVE with another technology that has 
12 appeared to be better, that's what we do.
13                So as the technology improves, one of the 
14 things -- I've been in this business 30 years.  One of the 
15 things that amazes me is that the regulations are always 
16 set forth before the technology catches up.  But as 
17 technology improves, we in the environmental community can 
18 say, "Okay, look, this new technology might be better than 
19 be SVE, so let's replace it or let's augment."
20                So don't think that this is it.  We're only 
21 going to do SVE, and that's it; we've lost the 
22 opportunity.  We are required through the process, and Mark 
23 is always on my case about this, is to make sure that the 
24 technology matches what we need to do.  And so we're going 
25 to revisit this.  It's not cast in stone.
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1                We have meetings quarterly, and we will 
2 discuss this, and we will have information meetings in the 
3 future because we still need your inputs.  So as we go on, 
4 hopefully we'll find some technology with the silver bullet 
5 that will clean everything up, we hope, some day.  But 
6 until now we have to use what we've got. 
7         MR. ZUROMSKI:  I just want to make two quick 
8 comments just to clarify what Peter said, as well. 
9                It's true that every five years we do what 

10 is called a five-year review once we sign the legal 
11 document that Mark talked about called the ROD, the record 
12 of decision.  So every five years, we do review what we've 
13 done and, again, see if we're doing the right thing.
14                And, secondly, as I think was mentioned 
15 today, this is the proposed alternative, as well.  The 
16 opportunity here is that we are presenting, though limited, 
17 but what we think is the best alternative.  We do encourage 
18 your comments as to what you think, if this is the best 
19 alternative.  And that's why this part of the process 
20 involves public comment.
21                So thank you. 
22         MR. SAUNDERS:  Any other comments?
23         MR. ROBLES:  Just a couple of comments I wanted to 
24 make was we did mail these out on Tuesday, May 8th.
25 Obviously, it wasn't enough time, so we'll definitely make 
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1 sure that we mail these farther in advance to get them out 
2 to you in plenty of time to plan to attend the meeting. 
3                And one other comment, as Richard was 
4 basically saying, is the purpose of this meeting is that 
5 you can come here and provide some alternatives that you 
6 feel might be useful to add into the record that we could 
7 consider in the future. 
8                Are there any other comments or questions 
9 from the public?

10         MS. BLAIR:  I have one, yes.
11                My name is Susan Blair, B-l-a-i-r.  I'm also 
12 an Altadena resident.  Mine's a curiosity question.  Once 
13 the gasses come up through the pipe into the chamber where 
14 the carbon is and it absorbs the chemical, what happens to 
15 those carbons? 
16         MR. ZUROMSKI:  What happens is once the carbon 
17 becomes full of all the different chemicals that we are 
18 pulling from the soil vapors, we have to, as Peter stated 
19 earlier, in accordance with all the state and local and 
20 federal regulatory requirements, take that carbon canister, 
21 remove it, and then it's either recycled or incinerated or 
22 somehow disposed of in a very legal manner off-site.  And 
23 then we then replace the carbon with brand-new carbon and 
24 it continues the process again. 
25         MS. BLAIR:  Thank you. 
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1         MR. SAUNDERS:  Do we have any other questions from 
2 the public?
3                Go ahead, ma'am.
4         MS. COMPTON:  Cynthia Compton, C-o-m-p-t-o-n.  I'm 
5 an employee of JPL and interested community member.  I have 
6 a few questions, so I'll just plow through them in my two 
7 minutes.
8                You said that in the '50s to the early '60s, 
9 a sewer system replaced the seepage pits.  Does that mean 

10 the chemicals are now going into the sewer system, and 
11 where do they go from there?
12                Other questions I have are:  Is there a 
13 record of what other alternatives were considered other 
14 than these one and two, and where can we read or find out 
15 about that?
16                And it says the pilot system has removed 200 
17 pounds of VOCs.  Out of how many is predicted or known to 
18 be at the site?
19                It says that -- I think what I'm hearing is 
20 that the VOCs are in the vapor or the pockets of the soil, 
21 so what about the soil itself, involving the VOCs in the 
22 soil particles, and once you remove it from the vapor, does 
23 it now migrate from the soil particles back into the vapors 
24 afterwards?
25                And I also agree with the short notice to 

Page 27

1 the public, and that's why there are -- in my opinion, are 
2 not adequate representation from the community here.  I got 
3 the E-mail notice on Wednesday, and didn't really see it 
4 until Friday, about six P.M. on Friday.  And I would like 
5 to know:  Is there some kind of record of when notices are 
6 sent out to the public and where they're at?
7                And the other thing is, I think I was 
8 talking to Richard about who these notices are sent to in a 
9 half-a-mile radius from the site.  What about -- I 

10 understand sending it another half a mile to get more 
11 public is maybe too many -- you know, too costly, but what 
12 about sending the notice to the customers of the water 
13 companies that are involved?
14         MR. SAUNDERS:  Time.  Thank you.
15                Your questions are involved, and we'll 
16 address them one at a time. 
17         MR. ROBLES:  Good questions.
18                On the first one is we do not send chemicals 
19 down the sewer system.  What happens is we try to recycle 
20 them.  They're usually used up in the processes.  If we 
21 can't recycle them, we try to destroy them in some form or 
22 fashion.  The regulations try to minimize sending stuff 
23 down the sanitary sewer.  Very particular about that.
24                I don't know if you've seen around the lab 
25 these circles with the ducks on them because they're 
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1 saying, "This is a storm water drain.  This is sanitary 
2 sewer."  We don't want chemicals going down there.  That's 
3 part of our regulation.  We have a whole office on-site to 
4 manage that.  So that's not going down there.  That's one 
5 of the reasons.
6                The second -- well, I'll answer your last 
7 item on the notices.  There are repositories in the local 
8 area, the libraries, that you can get these documents, and 
9 there is on the record when we sent the notice.  We do 

10 apologize.  We had a little snafu.  We had sent 4,732 
11 mailers.  Now, I have received some phone calls that people 
12 did receive them by Monday and Tuesday of this week, but 
13 there was a slight mix-up where you might have been the 
14 ones that didn't get it until later.  We did send the 
15 E-mail out -- I don't know what happened.  Well, we want to 
16 send it earlier, so that's a good comment.  We're going to 
17 have to notice -- I think we're going to really have to 
18 send them more than 10 days earlier to make sure that the 
19 mail -- because there were some problems with some of the 
20 post offices in sending this stuff out, so we want to make 
21 sure it does.
22                We also put it in the paper.  We put it in 
23 the four local papers and "L.A. Times."  But I also notice 
24 that some people didn't see that, so we have to agument in 
25 the future -- so we have to be creative about which way -- 
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1 do you guys listen to radio?  Might that be a better way?
2 I'm just asking because we're trying to get more items out, 
3 and that's why we have two meetings.  So if you could tell 
4 the public, you know, I apologize, come out Monday.  I 
5 would love to see a hundred people here or more.  But we 
6 have sent 4,732 of these mailers plus the 6,000 JPLers who 
7 were contacted.
8         MR. ZUROMSKI:  I think I'm going to address the 
9 other two of them.  I think Peter covered a lot of yours. 

10                The first, if you do want to see the other 
11 types of technologies that were evaluated, that is in the 
12 feasibility study and that is available at all of the 
13 document repositories.  And that shows you the detailed 
14 analysis, like I talked to you about earlier, that we go 
15 through to evaluate technologies.  It will show when 
16 certain things were dropped out and when certain things 
17 were retained.  And it's very detailed.  It's about three, 
18 four inches thick, but it's very easy to look at.  So feel 
19 free; it's at all the document repositories.
20                The second question I think that I'm going 
21 to answer is the amount of chemicals that are in the soil 
22 vapor and how they move around.
23                There are different ways to technically 
24 estimate how much is in the soil vapor.  I can't get into 
25 every little detail of how that is done.  Again, that is in 
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1 the feasibility study, as well.  But there is an estimate 
2 of somewhere between three to five thousand pounds, 5,000 
3 being the maximum that we believe could be in the soil 
4 vapors, and that also includes what would be in the soils. 
5                When we say "soil vapors," since they are 
6 volatile organic compounds, they tend to be in a vapor 
7 state, and so that is why we are removing soil vapors, 
8 versus soils themselves. 
9         MR.  RIPPERDA:  I'll add a little bit to that.

10 That's actually a great question about soil vapor versus 
11 soil, and what Richard said is right, but I'm just going to 
12 add a little bit.
13                So we estimate, or NASA estimates, that 
14 there's up to about 5,000 pounds total of these things, and 
15 that's total in the soils, absorbed in the soils and in the 
16 soil vapor.  When it's located like it is, 50 to 200 feet 
17 below the surface, you actually have to drill a well, a 
18 bore hole, to get down to it.  And the act of drilling that 
19 bore and taking your sample, you can't -- it drives the 
20 VOCs out of that piece of soil.  So you can't just take a 
21 sample of the soil and analyze how much in the soil.  It's 
22 just not very effective.
23                So what we do instead is we measure what's 
24 in the soil vapor, and that's very easy.  You drill your 
25 same bore hole, and that sucks some air in, and that 
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1 volatilizes it off the soil.  So we're being somewhat 
2 legalistic when we're always saying the VOCs in the soil 
3 vapor because that's where we actually measured it, and 
4 that represents how much is actually in the soil.  And 
5 there are various equations that you can use based on soil 
6 chemistry with partitioning co-efficients and so forth to 
7 calculate from what you have in the soil vapor back to what 
8 you have in the soil.
9                So just because we always say "soil vapor," 

10 that doesn't mean we're only looking at the vapor.  What we 
11 really care about is what is in the soil and about any 
12 rainwater that might migrate through that soil, deabsorb 
13 it, and carry it down to groundwater. 
14         MR. SAUNDERS:  Any other feedback from any other 
15 representatives?
16         MR. ROBLES:  Did we answer all your questions, 
17 ma'am?
18         MS. TUTT:  What about when you remove the VOCs from 
19 the vapors, as more chemicals evaporate out of the soil 
20 into the --
21         MR. ROBLES:  Right.  That's why you constantly do 
22 that.  The question is -- one question that she had asked, 
23 once you remove the particles through the vapor, are there 
24 any particles left on the soil?
25                This is a continuous process because you 
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1 want it to volatilize that material because it's a volatile 
2 organic.  So you want to draw it out.  So you constantly 
3 are pulling pressure and putting a vacuum on it to suck it 
4 up.  Eventually there should be no particles left there. 
5                I'd say no because any system cannot be 100 
6 percent clean.  You can't get the last molecule out.  What 
7 you're trying to do is get as low as possible until the 
8 technology doesn't work anymore, and then you wait for 
9 another technology.  You say, "Hey, we're kind of finished,

10 and there is no more threat to the groundwater."  And 
11 that's what you do on that.  It's not an exact science.  We 
12 try our best, and that's what we do.
13                And that, like I said -- the document, as 
14 Richard said, is thick.  It has everything in there that 
15 you want to know, and if it's not in there, we'll have 
16 informative meetings and we can give you the boring 
17 lecture.  Because this is long and to read these documents 
18 right now at -- once we finish this process, sometime in 
19 the future, we're going to have so many documents that you 
20 will not believe.  I mean, we generate so much information.
21 This process requires of the government to do this to make 
22 sure that we make the right decision, and we have to 
23 publish these documents so you the public can read them and 
24 say, "How did you guys make that choice?"  That's what we 
25 call the administrative record, and that's why we have that 
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1 in the repositories for you. 
2         MR. SAUNDERS:  I don't know if it was mentioned, 
3 the proposed plan information repositories are located on, 
4 if you want that information, on page six of this, the
5 different information respositories.  The item of record, I 
6 believe, is kept here at JPL.
7         MR. ROBLES:  There's three.
8         MR. SAUNDERS:  Okay.  And, again, what you're 
9 telling us tonight is very useful this evening because we 

10 need this feedback.  I believe this is the first time that 
11 you've held a public meeting here, so this is a learning 
12 process for NASA, for all of us.  And we appreciate this 
13 feedback that you're giving to us.  It will help us make 
14 the meetings better in the future, to communicate 
15 information to the public better.
16                Yes, ma'am.
17         MS. TUTT:  The only question that wasn't answered 
18 is:  Have you considered sending these public notices to 
19 the customers and the water companies that are impacted?
20         MR. ROBLES:  Thank you.  We have a representative 
21 here.  I'm not going to put him on the spot.
22                We meet with the Raymond Basin Management 
23 Board.  We have dialogue.  We are meeting with the City of 
24 Pasadena on Monday.  The water purveyors know about these 
25 meetings, and we have told them in their board meetings and 



(818) 986-5270 (323) 465-3370 (310) 837-8700 (800) 826-0277
Wishnow, Tearney, Killion, A Legalink Company

10 (Pages 34 to 37)

Page 34

1 the word has gotten out that way.  We have gone to local 
2 community meetings like, I think, Northeast Trees and a few 
3 others.  We've told them about this.
4                We are looking to expand our mailing list, 
5 so if you can recommend some groups or people that you want 
6 to put on the mailing list, please let us know because we 
7 have no fear of sending as many as it takes so that the 
8 public -- normally, believe it or not, I've been in this 
9 business 30 years, and I've only been at one public meeting 

10 where it was standing room only and that was because the 
11 government needed to expand a bombing range.  You know how 
12 controversial that was.  But most of the time people get 
13 their information through the newsletter or they call up or 
14 they go to the repositories.  But if you have any 
15 suggestions of people that you want on the mailing list or 
16 groups, please let us know.  But this information has 
17 gotten out to the purveyors of water. 
18         MR. SAUNDERS:  I believe what you're referring to 
19 is like when --
20         MR. ROBLES:  Oh, the customers?  You mean the water 
21 customers?
22         MS. TUTT:  You and me that are drinking water and 
23 paying the purveyor to send water to our houses.
24         MR. ROBLES:  So you're asking should we send this 
25 to all the people who get the water?

Page 35

1         MS. TUTT:  All the customers who live within a 
2 half-mile radius.
3         MR. ROBLES:  That's a good point.
4         MR. SAUNDERS:  I think the point you may also be 
5 making, and I may be wrong about this, but when utilities, 
6 they have public hearings and such, they usually include a 
7 public notice in their mail-out in the billing.  Of course, 
8 that is their mailing; it's not ours.  So we would have to 
9 approach a utility to do that.  Whether they would do it 

10 for free or charge us, I don't know, but that's something 
11 we would have to discuss with the utility.
12         UNIDENTIFIED SPEAKER:  That's a community right to 
13 know.
14         MR. ROBLES:  Right.  That's a community right to 
15 know.
16                That's a very good suggestion that when 
17 we're going to talk about groundwater, a good thing to do 
18 might be to go and talk to the purveyors and see if we 
19 should send those notice -- that's a good point.  Thank 
20 you.
21         MRS. BLAIR:  The Lincoln Avenue Water Company, 
22 every member of the Lincoln Avenue Water Company is a 
23 shareholder, so they have the right to know that.
24         MR. ROBLES:  That's right.  That's a good point.
25 Thank you.  I didn't think about that.  That's good.
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1 Particularly when we're talking about groundwater.  Good 
2 suggestion.
3         MR. SAUNDERS:  Did we answer all your questions?
4 Was there anything else that we skipped over? 
5         MS. TUTT:  Record of public notices, is that in the 
6 repositories or only here at JPL?
7         MR. SAUNDERS:  That type of information is put in 
8 the information respository.  Public notice for the meeting 
9 would be put in there. 

10                Any other questions or comments from the 
11 public?  We welcome this opportunity to hear from you.
12 Anyone else?
13                Well, there is another opportunity if you 
14 think of further questions that you'd like to ask.  We are 
15 having another public meeting on Monday night, and that 
16 information is also in that proposed plan fact sheet and
17 the times.  And the public comment period is continuing 
18 on.
19                Again, I want to thank you for attending.  I 
20 encourage you to review and comment on the proposed plan.
21 Final decisions regarding cleanup will be made after your 
22 public comments have been received and considered.
23                The public comment period started on May 7th 
24 and runs through June 11th, 2001.  If requested, NASA may 
25 consider extending the public comment period.  Written 
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1 comments, and request for extension of the comment period 
2 should be mailed or E-mailed to Peter Robles, and his 
3 address is in the fact sheet, and it's also up here on the 
4 slide here. 
5                If there's nothing else, no other comments, 
6 any last statements from our representatives up here, I 
7 thank you for attending this afternoon and have a good 
8 evening.
9                Oh, yes.  And there will continue to be the 

10 representatives here who will be available after the 
11 meeting if you want to do follow-ups or ask any further 
12 questions.  And, again, if you think of a question after 
13 we've officially closed this meeting, feel free to write it 
14 out on the comment sheet and submit it to our court 
15 reporters and such so they can include it in the public 
16 record.
17                Thank you. 
18              (Whereupon, at 4:00 P.M., the HEARING was 
19       adjourned.)
20                        ---000---
21
22
23
24
25
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6 hereby certify;
7              That the foregoing transcript is a true record 
8 of the proceedings.
9              I hereby certify that I am not interested in 

10 the event of the action.
11              IN WITNESS WHEREOF, I have subscribed my name 
12 this 4th day of June, 2001.
13
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1                 PASADENA, CALIFORNIA
2           SATURDAY, MAY 12, 2001; 1:00 P.M.
3
4               MR. SAUNDERS:  Good afternoon.
5 Welcome to the Jet Propulsion Laboratory.  Thank you
6 for taking the time to attend this meeting on a
7 Saturday afternoon.
8               My name is Lee Saunders.  I'm an
9 environmental public affairs officer for the U.S.

10 Navy and your facilitator for today's meeting about
11 the proposed plan to select a remedy to clean up
12 soils at the National Aeronautics and Space
13 Administration Jet Propulsion Laboratory, located
14 here in Pasadena.
15               Prior to this meeting you had the
16 opportunity speak to NASA, federal and other local
17 regulatory agency representatives on a one-on-one
18 basis about the proposed cleanup actions.  During
19 this portion of the meeting you, the community, can
20 provide questions and comments to these
21 representatives and their agencies on the proposed
22 plan.  These comments and questions will be included
23 in a meeting transcript and become part of the final
24 decision made for soil cleanup at JPL.
25               Representing the agencies responsible
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1 for the cleanup and talking to you about the
2 proposed plan and its remedial alternatives are
3 agency representatives, who will each introduce
4 themselves, starting from my left here.
5               MR. ROBLES:  Peter Robles from NASA.
6               MR. ZUROMSKI:  Richard Zuromski from
7 the Naval Facilities Engineering Command.
8               MR. GEBERT:  Richard Gebert from the
9 state of California Department of Toxic Substance

10 Control.
11               MR. RIPPERDA:  Mark Ripperda from the
12 U.S. EPA.
13               MR. YOUNG:  David Young from the
14 Los Angeles Regional Water Quality Control Board.
15               MR. SAUNDERS:  And all these
16 representatives are what we call remedial project
17 managers that are responsible in one way or form in
18 the cleanup of this particular site.
19               Ground rules, I want to talk about
20 ground rules for today's meeting, are as follows:
21 This afternoon's format will consist of
22 presentations by our representatives about the
23 proposed plan and remedial alternatives, followed by
24 a formal comment session where you, the community,
25 can provide us with your comments and questions.
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1               I'm going to ask you to please hold
2 your questions until the presentations have been
3 completed.  Once we've heard from all the presenters
4 we will open the floor for questions and comments.
5 You may want to use the sheets of paper that were
6 distributed, comments sheets, to write down your
7 questions during the presentation, in case you have
8 some questions that you develop and you just feel
9 you can't wait until the time comes, but that will

10 help you keep track of what those questions are.
11               To ensure that everyone that wishes to
12 make a comment or ask a question has a fair and
13 equal opportunity do so, we ask that you limit your
14 comments or questions to two minutes.  At the end of
15 that time please take your seat.  If you have not
16 finished your remarks, you may continue for another
17 three-minute period after we've heard from all the
18 other speakers.
19               We have a court reporter -- actually,
20 we have two court reporters here today, so we ask
21 you to please state your first and last name and
22 spell your last name before you begin your comments
23 or questions.
24               If you do not wish to provide verbal
25 comments or questions, you may also submit your
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1 comments and questions in writing.  There are
2 comments sheets, as I just mentioned a moment ago,
3 available on the tables in the back for those of you
4 in the audience that would prefer not to give your
5 input or comments verbally at this meeting.
6               For those of you wondering why the
7 U.S. Navy is involved with the environmental cleanup
8 of a NASA facility, the explanation is fairly
9 simple.  In 1999 NASA and the Naval Facilities

10 Engineering Command, who I work for, more commonly
11 known by the acronym NAVFEC, reached a memorandum of
12 agreement establishing roles and responsibilities
13 that state that NASA may procure environmental
14 engineering and consultancy services from NAVFEC and
15 its subordinate commands.  In late 1999 NAVFEC
16 became heavily involved in providing environmental
17 services to NASA JPL.
18               Peter Robles, remedial project manager
19 from NASA, is our first presenter.
20               Peter?
21               MR. ROBLES:  Good afternoon.  First
22 thing we want to talk about is our presentation.
23 What we have -- going to present this afternoon is a
24 site description, regulatory framework, site
25 assessment and investigative activities and our
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1 remedial activity and proposed remediation
2 alternatives.  In other words, we're going to go and
3 follow along what the booths in the back are, in
4 sequence, so that you can get a feel for the total
5 history of this site.
6               Site description.  The site has been
7 active since the late '30s to early '40s.  It was
8 part of a project out of Cal Tech.  The Army
9 ordinance took over the site in the '40s and became

10 the owner of the site and work was done here for the
11 Army ordinance service, particularly during the
12 World War II era.
13               At that time during the '40s and '50s,
14 the proper and acceptable way of disposing of
15 chemicals was done through what we call seepage
16 pits.  Seepage pits are no more than bricks without
17 the binding between them, so that things can seep
18 out into the ground through them.  At that time it
19 was accepted.  Most of that was working on
20 propulsion systems to support jet aircraft, we call
21 JATO, genesis to take-off rockets, also reverse
22 engineering of V-II rockets for World War II and
23 further on.
24               During the late '50s, early '60s the
25 Army ordinance was working and negotiating with NASA
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1 and NASA took over the site in 1959, 1960, at which
2 time what we did was we replaced the seepage pits
3 with a sewer system so, therefore, we could stop
4 that type of activity.  Up until that time there was
5 not a problem with the ground or soils in the area,
6 but in '92 was when the concern came about and we
7 were placed on the national priorities list by EPA.
8               And at that time that made us a
9 Superfund site, which is what the process that we

10 have been talking about these last couple of hours
11 with you.  That process started in October of '92,
12 we signed a federal facility agreement and the
13 process started for us to investigate the site.
14               Current activities right now is that
15 all of our operations meet federal and state and
16 local regulations.  And by the way, I was told by
17 our people to say this, that almost all, very small
18 percentile is ever sent through disposal.  We
19 recycle and destroy as much as we can.  The effect
20 is, this facility is the best in NASA for recycling
21 materials and chemicals that are used here.  And we
22 do a lot of research here but we meet all federal,
23 state and local requirements so current operations
24 is not a concern.  We're talking about past
25 acceptable practices that we are trying to
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1 remediate.
2               Here is the site description of what
3 we're talking about and here is the gist of the
4 problem.  Because of the seepage pits and the stuff
5 that was put in there, they slowly, and it takes
6 years to migrate through the soils and to reach the
7 water table.
8               Our biggest concern is between 50 feet
9 below the surface all the way down to 200 feet, and

10 the main purpose of our discussion today is to talk
11 about remediating what we call Operable Unit 2
12 vadose zone.  Vadose zone is an engineering term for
13 just the soils between the surface to the water
14 table.
15               We want to remove this source, so that
16 it stops migrating and impacting the environment.
17 And that's what our focus is today about, minimizing
18 that, removing that and we have certain technologies
19 that we have tried.
20               NASA will address the groundwater
21 issue.  In the future we plan another meeting like
22 this next year, to talk about remediating
23 groundwater Operable Unit 1 and 3, but today we want
24 to focus on the soils.
25               And now I would like to turn this over
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1 to our regulatory framework speaker, which is ...
2               MR. RIPPERDA:  Thanks, Peter.
3               I'm Mark Ripperda from EPA and I'm
4 kind of speaking for all the regulators, for Richard
5 and David who are here from the state of
6 California.
7               But first I would just like to ask
8 that all of you from the public go home, tell your
9 friends -- tell 10 friends each how fun this is, how

10 much you learned and tell them that they have to
11 come back on Monday night.
12               So what does it mean to be a Superfund
13 site and, for that matter, what's Superfund.
14 Congress, about 20 years ago, passed a law that put
15 a tax on the chemical industry, and that money from
16 the chemical industry all went into a trust fund
17 that's called the Superfund, that EPA is authorized
18 to use to spend to clean up abandoned hazardous
19 waste sites.  That same law also gave EPA the
20 authority to go after existing facilities, such as
21 NASA JPL, that have had releases that need to be
22 cleaned up.
23               But before you become a Superfund site
24 you have to go through a ranking process.  EPA
25 evaluates how bad the site is, how bad the potential
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1 risk might be and, if you score high enough, you're
2 put on the national priorities list, which that
3 means you're a Superfund site.  And right now
4 there's about 2000 or so Superfund sites.
5               So after the discovery of the release,
6 and for NASA JPL that meant that the city of
7 Pasadena found chemicals in their drinking water
8 wells -- I'm not sure which way is east or west
9 here -- over this way, right across the arroyo, the

10 city of Pasadena has some drinking water wells, and
11 they found levels of chemicals in there that were
12 high enough that they needed to be -- to put a
13 treatment system on them.  At that time all that
14 information -- started at EPA, we rank it and we say
15 okay, this needs to be a Superfund site.
16               But the first thing that happened is,
17 that as soon as the city of Pasadena found those
18 chemicals they put treatment systems in, NASA had to
19 reimburse the city for that, and then NASA needs to
20 start looking at their site and say -- and determine
21 where those chemicals came from, how much there
22 might be and how best to clean it up so that the
23 groundwater in the future is not getting either more
24 contaminated -- and in fact we can start to clean up
25 the groundwater itself.
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1               So to do that, we do what's called a
2 remedial investigation and feasibility study.  That
3 means we look through all the records, what kind of
4 chemicals are used on-site, drill -- NASA drilled
5 bore holes all over the site, they drilled
6 monitoring wells that gets down to the groundwater
7 both on site and off site, they sampled drinking
8 water wells from all over the area to try to
9 determine the extent of the problem and to design a

10 way to best clean it up.  And that brings us to
11 about where we are now, for the vadose zone soil.
12               So NASA JPL completed the
13 investigation of the soil zone and they're making a
14 proposed plan to you, to the public, saying that,
15 you know, we think we understand the problem, we
16 think we know the best way to clean it up and what
17 do you think?  Both what do you think of what we've
18 done and what do you think of what we, NASA, not the
19 EPA, is saying on how to clean it up.
20               You know, so if you do have any -- not
21 just questions, but if you have any comments on what
22 they're proposing, you know, please make those
23 either today or, after the meeting, in writing.  You
24 know, let NASA know what you think.
25               At that point NASA needs to respond to
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1 all those comments.  They'll do a written response
2 that gets sent out to the public, it gets sent to
3 the regulators, state of California people and, you
4 know, we at EPA review NASA's response and say
5 either yeah, you did a good job responding or not.
6               And if everybody agrees that, you
7 know, this is the best way to go, then they'll do an
8 actual legal document, called a record of decision,
9 where they say this is what we're selecting to do

10 and then, from there, they actually design the
11 system.  Right now they have a rough idea, you
12 know -- if you've been talking to us back there, you
13 know that they're planning to put in about five bore
14 holes.  And that's not set in stone, that's, you
15 know, an estimation of what we think will be best.
16               Actual -- after public comments are
17 received and the record of decision is signed, then
18 there are contractors who will do a more detailed
19 study, and it will probably be about five bore
20 holes, plus or minus a little bit, but they'll do
21 the actual details of the design.  And after the
22 soils are cleaned up, there will still be long-term
23 monitoring to make sure that the remedy actually
24 worked.
25               And all of this is separate than the
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1 groundwater system which, as Peter said, will be
2 addressed in -- in six months to a year there will
3 be another meeting, with another proposed plan on
4 how NASA plans to clean up the groundwater.
5               And -- kind of like I already said,
6 the whole point of this is just to get the public
7 involved.  So please tell your friends to come, tell
8 people you live near what's going on and, you know,
9 give us any comments or concerns you might have.

10               MR. ZUROMSKI:  Tell them about the
11 cookies.
12               MR. RIPPERDA:  And eat the tablefull
13 of cookies.
14               MR. ZUROMSKI:  Thank you, Mark.
15               I think I talked to some of you.  My
16 name is Richard Zuromski, with the Naval Facilities
17 Engineering Command, and I'm here today to talk to
18 you about the site assessment and investigation
19 activities that have been done here at JPL and,
20 also, what we're proposing as a remedy for JPL
21 OU-2.
22               First I'll start out with the remedial
23 investigation.  From 1994 through 1998 JPL conducted
24 a remedial investigation in over nine sampling
25 events, different sampling events.  They looked at
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1 45 soil vapor wells, 35 soil borings and three test
2 pits.  Now, they also, at the end of that remedial
3 investigation, established 37 permanent monitoring
4 points for soil vapor, that we monitor on a
5 quarterly basis.  So we are continuing to monitor
6 the extent of VOCs in the soil to date, on a
7 quarterly basis.
8               The samples that we took during the
9 remedial investigation identify the extent to which

10 the chemicals were found in the soils.  The results
11 showed that there were elevated levels of four
12 different chemicals in the soil vapor.  These four
13 chemicals were carbon tetrachloride,
14 trichloroethene, Freon 113 and
15 1,2-dichloroethylene.  These chemicals are chemicals
16 that are used as cleaning solvents when they used to
17 test the old rocket motors here, back -- as Peter
18 was saying, back in the '30s, '40s and '50s they
19 used to clean out the rocket motors with these
20 solvents, and that's how they came into the ground
21 here OU-2.
22               Secondly, I want to talk to you today
23 about the OU-2 risk assessment.  The human health
24 risk assessment found that there were no risks above
25 regulatory thresholds from exposure to humans to
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1 soils or soil vapor.  Now as Peter mentioned
2 earlier, the main reason is that these chemicals are
3 more than 50 feet below the ground surface, where we
4 are today.  So it's really very, very unlikely that
5 any of you will come in contact with those
6 chemicals.
7               However, also as Peter and Mark
8 mentioned, there is a risk that these chemicals will
9 continue to migrate, they've already migrated 50 to

10 200 feet down and will continue to migrate to the
11 groundwater, and that is the purpose of the remedy
12 that we're proposing here.
13               Now, we are currently studying how
14 we're going to remove the VOCs from the groundwater
15 and, as mentioned earlier, that is going to be the
16 subject of another public meeting, almost exactly
17 like this, in the near future.  However, in the
18 meantime, again to reiterate what Peter said, there
19 isn't a risk from the chemicals in the groundwater
20 because your water purveyors, or the individuals who
21 have to deliver the water to you, have to meet very
22 strict regulatory requirements.
23               But today's -- the focus of today's
24 meeting is looking at how we're going to remove what
25 we're calling -- we're calling source removal, is
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1 how can we remove the chemicals that are in the soil
2 that may potentially continue to migrate into the
3 groundwater, and that's what we're looking at
4 today.
5               Now, this graphic shows the extent to
6 which VOCs at any level, whether that was a very,
7 very small level or a high level, were found at JPL
8 during the remedial investigation.  Now, to date, I
9 don't know how many of you had a chance to look back

10 at our table back here, but the size of this area is
11 smaller to date.  And so if you are interested,
12 please, take a look.  But this was during the 1994
13 through the 1998 remedial investigation.
14               The highest levels -- like I said,
15 this is the extent of all levels that we have -- we
16 found during our remedial investigation.  However,
17 the highest levels that we found were here, in the
18 north central part of the site.  That's where most
19 of the lab activities were taking place at the
20 time.
21               Now, based on the results of what we
22 did in the soil investigation and the remedial
23 investigation, and also our continued quarterly
24 monitoring program for soil vapor, we have found
25 that, as I said, the VOC vapor plume has not
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1 migrated in soil vapor off the site.  This is about
2 the limit, it's about 45 acres here on the site in
3 soil vapor.  So it hasn't gotten any bigger than
4 this.
5               And, again, I encourage you to take a
6 look, after the formal presentation, at some of the
7 other documents that we have in the back, which will
8 show you some of the more current conditions.
9               Now, like I said, based on the

10 analysis of the remedial -- during the remedial
11 investigation, the remedial objective for OU-2 is to
12 prevent VOCs from migrating to the groundwater.
13 That's our objective here.  To meet this objective,
14 we looked at several alternatives and these were
15 investigated, what is called -- what Mark called
16 earlier the feasibility study.  Of these
17 alternatives, two were selected for a very detailed
18 evaluation, as mentioned in the proposed plan that
19 was sent out.  Others were looked at and, for
20 example -- but just weren't found to be feasible.
21 For example, it would be very infeasible to try to
22 dig out soils underneath all the buildings here at
23 JPL that are more than -- that the soils are more
24 than 50 feet below the buildings here on site.  So
25 we wanted to look at two alternatives that were --
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1 in detail, that we wanted to make sure were viable
2 alternatives for cleaning up the site.
3               The first is no further action.  This
4 is a default that is used to compare all other
5 technologies to.  It would involve maintaining our
6 quarterly soil vapor monitoring program and any
7 possible natural degradation of the chemicals in the
8 soil -- in the soil vapors.
9               The second is soil vapor extraction

10 with granular activated carbon treatment.  Now, this
11 technology would involve installing you to five soil
12 vapor extraction wells and five extraction systems
13 or treatment systems, and also continuing the
14 ongoing quarterly soil vapor monitoring program here
15 at JPL.
16               To help us evaluate the technologies
17 and the alternatives, we conducted a pilot study of
18 the soil vapor extraction technology at JPL,
19 starting in 1998.  Again, some of the results from
20 our pilot study are available at the tables in the
21 back.  But what it showed, in over 14 months of
22 operation, we removed over 200 pounds of these
23 chemicals from the soil.
24               Now, it was so effective during our
25 pilot study, that we have -- we do continue to

Page 19

1 operate the pilot study to date, and it does
2 continue to remove the chemicals from the soil vapor
3 to date.
4               Now, this is a conceptual drawing of
5 how soil vapor extraction works.  Now, let me point
6 out some of the details of this diagram.  It is
7 fairly simplified but it does give you a good
8 picture of how soil vapor extraction works.
9               First, here, this is from -- these are

10 the past seepage pits that were used back -- as
11 Peter said, back in the '30s and '40s that released
12 VOCs into the soil and soil vapor.  These VOCs are
13 basically -- it's like a vacuum.  The soil vapor
14 extraction system is like a vacuum that sucks these
15 soil vapor, the chemicals, into this extraction
16 well, right here, and extracts the vapors, in a
17 gaseous phase, to the surface through this little
18 pump.  The pump then sends the chemicals into the
19 vapor treatment system.
20               Now, the vapor treatment system
21 consists of granulated activated carbon.  What it
22 does, it's -- actually, it is like charcoal.  What
23 it does is, when the vapors, with the chemicals, go
24 through the carbon, they bind to the carbon and they
25 stay permanently in the carbon and clean air is
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1 released from the system.  So, basically, all of the
2 chemicals that are sucked from the ground through
3 the system remain in the vapor treatment system and
4 are permanently removed from the soil vapor.
5               So, based on our analysis, based on
6 the remedial investigation, based on our soil vapor
7 extraction pilot study, Alternative 1 was not chosen
8 because it just doesn't prevent the migration of
9 VOCs to the groundwater.  Therefore, the proposed

10 alternative for OU-2 is soil vapor extraction.
11               Soil vapor extraction will be used to
12 reduce the source of the chemicals in the soil
13 vapor, so that they do not migrate to groundwater.
14 It would permanently remove them from the soil
15 vapor, through the system.
16               VOC -- excuse me.  Soil vapor
17 extraction works very well for several reasons.
18 First, number one, it permanently removes the VOCs
19 from the soil vapor.
20               Number two, it works very well in the
21 types of geology and soil that we have here at JPL,
22 and that was shown during our pilot study.
23               Third, it protects the groundwater
24 from further migration of these chemicals through
25 the soils.
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1               Fourth, the treatment period is
2 relatively short, probably from one to five years,
3 operating these types of systems.
4               And, finally, because of these
5 advantages and because soil vapor extraction has
6 been so successful not only here in our pilot study
7 but at sites all over the country, it's given the
8 name "a presumptive remedy" by the United States
9 Environmental Protection Agency.  What a presumptive

10 remedy is, it's the most effective technology for
11 conditions similar to JPL as was seen at sites
12 tested throughout the country.  And that's another
13 main reason why we're proposing soil vapor
14 extraction for OU-2.
15               Based on the pilot study data, based
16 on the results of the remedial investigation and
17 ongoing quarterly monitoring, we are proposing soil
18 vapor extraction as the proposed alternative for JPL
19 OU-2.
20               Lee?
21               MR. SAUNDERS:  Thank you, Richard.
22               We're now going to go into the comment
23 phase, comment and question phase of this meeting.
24 As a quick reminder, to ensure that all
25 participants' comments or questions are received --
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1 receive equal treatment, please limit your comments
2 and questions to two minutes.  We also ask you to
3 please state your first and last name and spell your
4 last name for the court reporters.
5               Thank you.
6               Do we have any speakers that would
7 like to comment or ask any questions?  Please step
8 up to the mike.
9               Don't be shy.

10               Any questions or comments that you
11 want to submit to the court reporters in writing?
12               Yes, ma'am.  Would you step up to the
13 mike, please.
14               MS. TUTT:  My name is Elaine Suzanne
15 Tutt and my last name is T- as in Thomas -u-t-t as
16 in Tom, and I'm a resident of Altadena, and I also
17 work here at JPL.
18               Yeah.  What I would like to ask is for
19 the alternatives, there's alternative one and
20 alternative two, and it seems like alternative one
21 is not really an alternative but it's just
22 continuing not to do something.  If I'm wrong about
23 that I'd like to be corrected.  And so alternative
24 two is to pursue the soil vapor extraction.
25               And it -- it's interesting.  I
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1 appreciate the description that was given today.  I
2 wonder if some folks from either the Navy or maybe
3 someone -- the fellow from the EPA could tell us
4 more about some other alternatives that were
5 considered for this.
6               Also, my other comment is, that I just
7 received the notice, an invitation to this meeting,
8 today, May 12, and the meeting -- I just received it
9 in the mail today, May 12, from the post office in

10 mail box here in Altadena, and today -- the meeting
11 is also May 12.  So I'd like to comment that this is
12 not soon enough before the meeting to be able to get
13 people over here and tell people about what an
14 interesting meeting this is.
15               I think that if we would have known
16 about it a little more in advance, it would have
17 helped.
18               MR. SAUNDERS:  30 seconds.
19               THE FLOOR:  Thank you.
20               It would have helped to get more
21 interested community members out to the meeting.  So
22 I just wanted to just pass that along.  I would
23 think that at least 10 days would be the minimum
24 that you would let us know in advance of the
25 meeting.
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1               Thank you.
2               MR. RIPPERDA:  I'll say something from
3 EPA's perspective on your question on alternatives.
4 And I also -- I agree with you about the short
5 notice.  That's inexcusable on our part, on NASA's
6 part.  I'm not sure why it happened that way, it
7 wasn't supposed to.  These things were supposed to
8 be mailed out more than 10 days ago.  So we screwed
9 up, and I have to take responsibility for that, too,

10 because I'm supposed to be overseeing what NASA's
11 doing to make sure they do it right.
12               But back to the alternatives.
13               It does look like, you know, NASA is
14 not giving anybody very much choice.  They're giving
15 you alternative one and alternative two, and
16 alternative one is essentially do nothing.  But in
17 a -- we talked about this, actually, before the
18 meeting, saying, "Wow, you know, we're not giving
19 people much choice here."  But it's what Richard
20 said about a presumptive remedy.
21               In a case like this, soil vapor
22 extraction has been used at thousands of sites
23 around the country.  It's been the one and only
24 technology that's proven to work consistently at
25 sites like this.
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1               You know, there's other things you can
2 do.  You can dig up the whole site, but EPA doesn't
3 require a facility to investigate obviously
4 ridiculous choices, such as digging up the entire
5 site.
6               But there's other things that you can
7 do, like injecting steam to make it be cleaned up
8 faster.  That would be called innovative
9 technology.  But we don't really require that a

10 facility look at things like that, that would cost
11 so much more, when an off-the-shelf technology works
12 so well and relatively quickly.
13               So even though it looks like there's
14 not really much choice here, it's because NASA is
15 following the process that's set in law by Congress
16 that they're supposed to look at alternatives, but
17 we've been doing this long enough that the
18 alternatives boil down to, in some cases, some very
19 few or, in this case, only one real alternative.
20               Congress makes us look at no further
21 action just as a baseline, to make sure we're not
22 out there spending money willy-nilly.  And other
23 than that, the way the law is written by Congress,
24 we're supposed to look at viable alternatives.
25               And in this case, we have enough



(818) 986-5270 (323) 465-3370 (310) 837-8700 (800) 826-0277
Wishnow, Tearney, Killion, A Legalink Company

8 (Pages 26 to 29)

Page 26

1 experience to know that soil vapor extraction is
2 actually the only viable alternative.  But we're
3 still supposed to do it in this way when we go to
4 public with our various alternatives that NASA is
5 proposing.
6               We haven't changed the process, even
7 though we've learned enough to know that there
8 actually is only one real alternative here.
9               So I don't know if NASA wants to say

10 anything.
11               MR. ROBLES:  Just because it's SVE now
12 doesn't mean that if, in the future, new technology
13 comes in that we find better that we won't revisit
14 this.  This is not like cast in stone right now.
15               So I want to assure the public that as
16 technologies develop, we are required through the
17 process to periodically review what we're doing and,
18 if we see some thing better, and if an issue comes
19 up that we want to augment the SVE with another
20 technology that has appeared to be better, that's
21 what we do.
22               So as the technology improves, one of
23 the things -- I've been in this business for 30
24 years.  One of the things that amazes me is the
25 regulations are always set forth before the
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1 technology catches up.  But as technology improves,
2 we in the environment community can say, "Okay,
3 look, this new technology might be better been SVE,
4 so let's replace or let's augment."
5               So don't think that this is it.  We're
6 only going to do SVE and that's it, we've lost the
7 opportunity.  We're required through the process,
8 and Mark is always on my case about this, is to make
9 sure that the technology matches what we need to

10 do.  And so we're going to revisit this.  This is
11 not cast in stone.
12               We have meetings quarterly and we will
13 discuss this, and we will have information meetings
14 in the future because we still need your inputs.  So
15 as we go on, hopefully we'll find some technology
16 with the silver bullet that will clean everything
17 up.  We hope.  Some day.  But until now we have to
18 use what we've got.
19               MR. ZUROMSKI:  I just want to make two
20 quick comments just to clarify what Peter said, as
21 well.
22               It's true that every five years we do
23 what is called a five-year review once we sign the
24 legal document that Mark talked about called the
25 ROD, the record of decision.  So every five years we
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1 do review what we've done and, again, see if we're
2 doing the right thing.
3               And, secondly, as I think was
4 mentioned today, this is the proposed alternative,
5 as well.  The opportunity here is that we are
6 presenting, though limited, but what we think is the
7 best tentative, we do encourage your comments as to
8 what you think if this is the best alternative.  And
9 that's why this part of the process involves public

10 comment.
11               So thank you.
12               MR. SAUNDERS:  Any other comments?
13               And just a couple of comments I wanted
14 to make was, we did mail these out on Tuesday,
15 May 8.  Obviously, it wasn't enough time, so we'll
16 definitely make sure that we mail these farther in
17 advance, to get out to you in plenty of time to plan
18 to attend the meeting.
19               And one other comment, as Richard is
20 basically saying, is the purpose of this meeting is
21 you can come here and provide some alternatives that
22 you feel might be useful to add into the record,
23 that we can consider in the future.
24               Are there any other comments or
25 questions from the public?
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1               Yes.
2               MS. BLAIR:  My name is Susan Blair,
3 B-l-a-i-r.  I'm also an Altadena resident.  Mine's a
4 curiosity question.  Once the gases come up through
5 the pipe into the chamber where the carbon is and it
6 absorbs the chemical, what happens to those
7 carbons?
8               MR. ZUROMSKI:  What happens is, once
9 the carbon becomes full of all the different

10 chemicals that we are pulling from the soil vapors,
11 we have to, as Peter stated earlier, in accordance
12 with all the state, local and federal regulatory
13 requirements, take that carbon canister, remove it,
14 and then it's either recycled or incinerated or
15 somehow disposed of in a very legal manner
16 off-site.  And then we then replace the carbon with
17 brand new carbon and it continues the process
18 again.
19               MS. BLAIR:  Thank you.
20               MR. SAUNDERS:  Do we have any other
21 comments or questions from the public?
22               Yes, ma'am.
23               MS. COMPTON:  Cynthia Compton,
24 C-o-m-p-t-o-n.  I'm an employee of JPL and
25 interested community member.  I have a few



(818) 986-5270 (323) 465-3370 (310) 837-8700 (800) 826-0277
Wishnow, Tearney, Killion, A Legalink Company

9 (Pages 30 to 33)

Page 30

1 questions, so I'll just plow through them in my two
2 minutes.
3               You said that in the '50s to the
4 early '60s a sewer system replaced the seepage
5 pits.  Does that mean the chemicals are now going
6 into the sewer system, and where do they go from
7 there?
8               Other questions I have are:  Is there
9 a record of what other alternatives were considered

10 other than these one and two, and where can we read
11 or find out about that?
12               And it says the pilot system has
13 removed 200 pounds of VOCs.  Out of how many is
14 predicted or known to be at the site?
15               It says the -- I think the -- what I'm
16 hearing is that the VOCs are in the vapor or the
17 pockets of the soil.  So what about the soil itself,
18 and all the VOCs in the soil particles, and, you
19 know, once you remove it from the vapors does it now
20 migrate from the soil particles back into the vapors
21 afterwards?
22               And I also agree with the short notice
23 to the public, and that's why there, in my opinion,
24 are not adequate representation from the community
25 here.  I got the e-mail notice on Wednesday and
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1 didn't really see it until Friday, about 6 p.m. on
2 Friday.  And I would like to know:  Is there some
3 kind of record of when notices are sent out to the
4 public and where they're at.
5               And the other thing is, I think I was
6 talking to Richard about who these notices are sent
7 to in a half a mile radius from the site.  What
8 about -- I understand sending it another half a mile
9 to get more public is maybe too many -- you know,

10 too costly, but what about sending the notice to the
11 customers --
12               MR. SAUNDERS:  Time.
13               MS. COMPTON:  -- of the water
14 companies that are involved?
15               MR. SAUNDERS:  Thank you.
16               Quite a few questions, and we'll try
17 to address those one at a time.
18               MR. ROBLES:  Good questions.
19               On the first one is, we do not send
20 chemicals down the sewer system.  What happens is we
21 try to recycle them.  They're usually used up in the
22 processes.  If we can't recycle them, we try to
23 destroy them in some form of fashion.  The
24 regulations try to minimize sending stuff down the
25 sanitary sewer.  We're very particular about that.
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1               I don't know if you've seen around the
2 lab these circles with the ducks on it because
3 they're saying this is a storm water drain, this is
4 sanitary sewer.  We don't want chemicals going down
5 there.  That's part of our regulation.  We have a
6 whole office on-site to manage that.  So that's not
7 going down there.  That's one of the reasons.
8               The second -- well, I'll answer your
9 last item on the notices.  There is repositories in

10 the local area, the libraries, that you can get
11 these documents, and there is on the record of when
12 we sent the notice.  And we apologize.  We had a
13 little SNAFU.  But we had sent 4,732 mailers.
14               Now, I have received some phone calls
15 that people did receive them by Monday and Tuesday
16 of this week, but there was a slight mix-up where
17 you might have been the ones that didn't get it
18 until later.  We did send the e-mail out -- I don't
19 know what happened.  Well, we want to send it
20 earlier, so that's a good comment.  We're going to
21 have to notice -- I think we're going to have to
22 send them more than 10 days earlier, to make sure
23 that the mail -- because there was some problems
24 with some of the post offices in sending this stuff
25 out, so we want to make sure it does.
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1               We also put it in the paper.  We put
2 it in the four local papers and L.A. Times.  But I
3 also notice that some people didn't see that, so we
4 might have to augment in the future.  So we have to
5 be creative about which way -- do you guys listen to
6 radio?  Or -- might that be a better way?  I'm just
7 asking.  Because we're trying to get more items out,
8 and that's why we have two meetings.
9               So if you could tell the public.  You

10 know, I apologize.  Come out Monday.  I would love
11 to see 100 people here, or more.  But we have sent
12 4,732 of mailers, plus the 6,000 JPLers who were
13 contacted.
14               Okay?
15               MR. ZUROMSKI:  I think I'm going to
16 address the other two of them.  I think Peter
17 covered lot of yours.
18               The first is, if you do want to see
19 the other types of technologies that were evaluated,
20 that is in the feasibility study and that is
21 available at all of the document repositories.  And
22 that shows you the detailed analysis, like I talked
23 to you about earlier, that we go through to evaluate
24 the technologies.  And it will show when certain
25 things were dropped out and when certain things were
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1 retained.  And it is very detailed, it is about
2 three -- three inches, four inches thick, but it is
3 very easy to look at.  So feel free, it's at all the
4 document repositories.
5               The second question I think I'm going
6 to answer is, the amount of chemicals that are in
7 the soil vapor and how they move around.
8               There are different ways to --
9 technically, to estimate how much is in the soil

10 vapor.  I can't get into every little detail of how
11 that is done.  Again, that is in the feasibility
12 study as well.  But there is an estimate of
13 somewhere between three to five thousand pounds,
14 5,000 being the maximum that we believe could be in
15 the soil vapors, and that also includes what would
16 be in the soils.
17               When we say "soil vapors," since they
18 are volatile organic compounds they tend to be in a
19 vapor state, and so that is why we are removing soil
20 vapors by soils themselves.
21               Anybody?
22               MR. RIPPERDA:  I'll add a little bit
23 to that.  That's actually a great question about
24 soil vapor versus soil, and what Richard said is
25 right, but I'm just going to add a little bit.

Page 35

1               We estimate, or NASA estimates, that
2 there's up to about 5,000 pounds total of these
3 things, and that's total in the soils, absorbed in
4 the soils and in the soil vapor.
5               When it's located like it is, 50 to
6 200 feet below the surface, you actually have to
7 drill a well, a bore hole, to get down to it.  And
8 the act of drilling that bore hole and taking your
9 sample, you can't -- it drives the VOCs out of that

10 piece of soil.  So you can't just take a sample of
11 the soil and analyze how much is in the soil.  It's
12 just not very effective.  So what we do instead is,
13 we measure what's in the soil vapor.  It's very
14 easy.  You drill your same bore hole, suck some air
15 in, and that volatilizes it off the soil.
16               So we're being somewhat legalistic
17 when we're always saying the VOCs in the soil vapor,
18 because that's where we actually measured it, and
19 that represents how much is actually in the soil.
20 And there's various equations that you can use,
21 based on the soil chemistry with partitioning
22 coefficients and things like that, to calculate from
23 what you have in the soil vapor back to what's in
24 the soil.
25               So just because we always say "soil
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1 vapor," that doesn't mean we're only looking at the
2 vapor.  What we really care about is what's in the
3 soil and about any rainwater that might migrate
4 through that soil, deabsorb it, and carry it down to
5 groundwater.
6               MR. SAUNDERS:  Any other feedback from
7 our representatives?
8               MR. ROBLES:  Did we answer all your
9 questions, ma'am.

10               THE FLOOR:  What about when you remove
11 the VOCs from the vapors, as more
12 chemicals evaporate out of the soil into the --
13               MR. ROBLES:  Right.  That's why you
14 constantly do that.  The question is -- there was
15 one question that she had asked, once you remove the
16 particles through the vapor, are there any particles
17 left on the soil.
18               This is a continuous process because
19 you want it to volatilize that material because it's
20 a volatile organic.  So you want to draw it out.  So
21 you constantly are pulling pressure and putting a
22 vacuum on it to suck it up.  Eventually there should
23 be no particles left there.
24               I'd say no, because any system cannot
25 100 percent clean.  You can't get the last molecule
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1 out.  What you're trying to do is get as low as
2 possible until the technology doesn't work anymore.
3 And then you wait for another technology, where you
4 say, "Hey, we're kind of finished, and there is no
5 more threat to the groundwater."  And that's what
6 you do on it.  It's not an exact science, we try our
7 best, and that's what we do.
8               And that, like I said, the document,
9 as Richard said, is thick.  It has everything in

10 there that you want to know.  And if it's not in
11 there, we'll have informative meetings and we can
12 give you the boring lecture.  Because this is --
13 it's long.  And to read these documents right now,
14 at -- once we finish this process, sometime in the
15 future, we're going to have so much documents that
16 you will not believe.  I mean, we generate so much
17 information.  This process requires of the
18 government to do this, to make sure that we make the
19 right decision.  And we have to publish these
20 documents so you, the public, can read them and say,
21 "How did you guys make that choice?"  That's what
22 we call the administrative record, and that's why we
23 have that in the repositories for you.
24               MR. SAUNDERS:  I don't know if it was
25 mentioned, in the proposed plan, the information
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1 repositories are located on, if you want that
2 information, on page 6 of the proposed plan.  That's
3 the different information repositories.
4               The item of record, I believe, is kept
5 here?  At JPL?
6               MR. ROBLES:  There's three.
7               MR. SAUNDERS:  Okay.
8               And, again, what you're telling us
9 tonight is very useful, this evening, because we

10 need this feedback.  I believe this is the first
11 time that you've held a public meeting here, so this
12 is a learning process for NASA, for all of us, and
13 we appreciate this feedback that you're giving to
14 us.  It will help us make meetings better in the
15 future, to communicate information to the public
16 better.
17               Yes, ma'am.
18               MS. COMPTON:  The only question that
19 wasn't answered is have you considered sending these
20 public notices to the customers of the water
21 companies that are impacted.
22               MR. ROBLES:  Thank you.
23               We have a representative here.  I'm
24 not going to put him on the spot.
25               We meet with the Raymond Basin

Page 39

1 Management Board.  We have dialogue.  We are meeting
2 with the city of Pasadena on Monday.  The water
3 purveyors know about these meetings, and we have
4 told them in their board meetings and the word has
5 gotten out that way.  We have gone to local
6 communities like, I think, Northeast Trees and a few
7 others.  We've told them about this.
8               We are looking to expand our mailing
9 list.  So if you can recommend some groups or people

10 that you want to put on the mailing list, please let
11 us know.  Because we have no fear of sending as many
12 as it takes, so that the public -- normally ,
13 believe it or not -- I've been in this business 30
14 years, and I've only been at one public meeting
15 where it was standing room only, and that was
16 because there was -- the government needed to expand
17 a bombing range.  You know how controversial that
18 was.  But most of the time people get their
19 information through the newsletter, or they call up,
20 or they go to the repositories.  But if you have any
21 suggestions of people that you want on the mailing
22 list or groups, please let us know.  But this
23 information has gotten out to the purveyors of
24 water.
25               MR. SAUNDERS:  I believe what you're
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1 referring to is like when --
2               MR. ROBLES:  Oh, the customers?  You
3 mean the water customers?
4               MS. COMPTON:  You and me that are
5 drinking the water and paying the purveyor to send
6 water to our houses.
7               MR. ROBLES:  Oh, so you're asking
8 should we send these to all the people that get the
9 water.

10               MS. COMPTON:  All the customers who
11 live within a half mile radius.
12               MR. ROBLES:  That's a good point.
13               MR. SAUNDERS:  I think, also, the
14 point you may be making, and I may be wrong about
15 this, but when utilities have public hearings and
16 such, they usually include a public notice in their
17 mail-out, in the billing.  And, of course, that is
18 their mailing, it's not ours.  So we would have to
19 approach a utility to do that.  Whether they would
20 do it for free or charge us, I don't know, but
21 that's something we would have to discuss with the
22 appropriate utility.
23               MR. ROBLES:  Right.  That's a
24 community right to know.
25               That's a very good suggestion, that
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1 when we're going to talk about groundwater it might
2 be a good thing is to go and talk to the purveyors
3 and see if we should send those notice -- that's a
4 good point.  Thank you.
5               MS. BLAIR:  The Lincoln Avenue Water
6 Company, every member of the Lincoln Avenue Water
7 Company is shareholder, so they have the right to
8 know that.
9               MR. ROBLES:  That's right.  That's a

10 good point.  Thank you.  I didn't think about that.
11 That's good.  Particularly when we're talking about
12 groundwater.  Good suggestion.
13               MR. SAUNDERS:  Right.
14               Did we answer all your questions?  Was
15 there anything else that we skipped over?
16               You had around six questions.
17               MS. COMPTON:  Record of public
18 notices.  Is that in the repositories or only here
19 at JPL?
20               MR. SAUNDERS:  That type of
21 information is put in the information repository.
22 The public notice for the meeting would be put in
23 there.
24               Okay.  Any other questions or comments
25 from the public?  We welcome this opportunity to
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1 hear from you.  Anyone else?
2               Well, there is another opportunity, if
3 you think of further questions that you would like
4 to ask.  We are having another public meeting on
5 Monday night, and that information is also in that
6 proposed plan fact sheet, with times.  And the
7 public comment period is continuing on.
8               Again, I want to thank you for
9 attending.  We encourage you to review and comment

10 on the proposed plan.  Final decision regarding
11 cleanup will be made after your public comments have
12 been received and considered.
13               The public comment period started on
14 May 7 and runs through June 11, 2001.  If requested,
15 NASA may consider extending the public comment
16 period.  Written comments and requests for
17 extensions of the comment period should be mailed or
18 e-mailed to Peter Robles, and his address is in the
19 fact sheet and it's also up here on the slide here.
20               If there's nothing else, no other
21 comments, anything -- any last statements from our
22 representatives up here, I thank you for attending
23 this afternoon and have a good evening.
24               Oh, yes.  And there will continue to
25 be -- the representatives here will be available
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1 after the meeting, if you want to do follow-ups or
2 ask any further questions.  And, again, if you think
3 of a question after we've officially closed this
4 meeting, feel free to write it out on a comment
5 sheet and submit it to our court reporters and such
6 so they can include it in the public record.
7               Thank you.
8
9
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1         PASADENA, CALIFORNIA; MONDAY, MAY 14, 2001
2                          6:00 P.M.
3                          ---000---
4
5         MR. SAUNDERS:  Good evening.
6                We're going to start a couple minutes 
7 early.  Welcome to the Jet Propulsion Laboratory.  Thank 
8 you for taking the time tonight to attend this meeting.
9                My name is Lee Saunders.  I'm an 

10 Environmental Public Affairs Officer for the U.S. Navy and 
11 a facilitator for tonight's meeting about the proposed plan 
12 to select a remedy to clean up soils at the National 
13 Aeronautic Space Administration, Jet Propulsion Laboratory 
14 located here in Pasadena. 
15                During this portion of the meeting, you, the 
16 community, can provide questions and comments to these 
17 representatives and their agencies on the proposed plan. 
18                Excuse me.  Let me backtrack just a moment. 
19                Prior to the meeting, you had the 
20 opportunity to speak with NASA, federal, and local lead and 
21 regulatory agency representatives on a one-to-one basis 
22 about the proposed cleanup actions.
23                During this portion of meeting, you, the 
24 community, can provide questions and comments to those 
25 representatives and their agencies on the proposed plan.
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1 These comments and questions will be included in a meeting 
2 transcript and become part of the final decision for soil 
3 cleanup at JPL.  Representing the agencies responsible for 
4 cleanup and talking to you the proposed plan and its 
5 remedial alternatives are agency representatives who will 
6 each introduce themselves.
7                To my left -- do you want to --
8         MR. ROBLES:  Oh, Peter Robles of NASA representing 
9 the SuperFund cleanup here.

10         MR. ZUROMSKI:  Hi.  I'm Richard Zuromski with the 
11 Naval Faculties Engineering Command.
12         MR. GEBERT:  I'm Richard Gebert with the State of 
13 California Department of Toxic Substances Control.
14         MR. RIPPERDA:  I'm Mark Ripperda with the 
15 United States Environmental Protection Agency.
16         MR. YOUNG:  I'm David Young with the Los Angeles 
17 Water Regional Quality Control Board.
18         MR. SAUNDERS:  Ground rules for today's meeting are 
19 as follows:  This evening's format will consist of 
20 presentations by our representatives about the proposed 
21 plan and remedial alternatives, followed by a formal 
22 comment session where you, the community, can provide us 
23 with your comments and questions.
24                I'm going to ask you to please hold your 
25 questions until the presentations have been completed.
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1 Once we've heard from all the presenters, we will open the 
2 floor for questions and comments.  You may want to use the 
3 comment sheets that are in the back to write your questions 
4 down during the formal comment session while we're waiting 
5 for opportunity.
6                To assure that everyone that wishes to make 
7 a comment or ask a question has a fair and equal 
8 opportunity to do so, we ask that you limit your questions 
9 or comments to two minutes.  At the end of that time, 

10 please take your seat.  If you have not finished your 
11 remarks, you may continue for another three-minute period 
12 after we have heard from all the other speaks.
13                We have court reporters -- two of them -- 
14 here tonight, so we ask you to please state your first and 
15 last name and spell your last name before you begin your 
16 comments.
17                If you do not wish to provide verbal 
18 comments or questions, you may also submit your comments 
19 and questions in writing.  There are comment sheets 
20 available on the tables in the back for those of you in the 
21 audience who would prefer to submit your input by this 
22 method.
23                For those of you wondering why the U.S. Navy 
24 is involved with the environmental cleanup of a NASA 
25 facility, the explanation is fairly simple.  In 1999, NASA 
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1 and the Naval Facilities Engineering Command, most commonly 
2 known by the acronym NAFAC reached a memorandum of 
3 agreement establishing roles and responsibilities that 
4 state NASA may procure environmental engineering and the 
5 consultantcy services from NAFAC and its subordinate 
6 commands.
7                In late 1999, NAFAC became heavily involved 
8 in providing environmental services to NASA and JPL.  Peter 
9 Robles, remedial property manager for NASA, is our first 

10 presenter.
11                Peter.
12         MR. ROBLES:  Good evening.  What we're going to 
13 present today is a site description to give a little 
14 history of why this site is on the SuperFund list.  Then 
15 we're going to have Mark Ripperda talk about regulatory 
16 framework, coming up with Richard Zuromski talking about 
17 site assessment and investigation activities and the 
18 remedial activities and the proposed remedial alternatives 
19 for OU-2 soils.
20                We will, at a later date, talk about 
21 groundwater.  We'll have another public meeting in the near 
22 future.  But right now what we're focusing on are the soils 
23 underneath JPL and how to remediate the contaminants in the 
24 soil to minimize any migration into the groundwater.  And 
25 that's what we're going to do right now.
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1                The site that we call JPL has been active 
2 since the late '30s, early '40s.  It was owned by the Army 
3 ordnance, and then it was owned by NASA in '59 to '60 when 
4 we took it over.
5                During the 40s and '50s, seepage pits were 
6 the main method to dispose of waste.  At that time, it was 
7 the most accepted practice.  It was within the regulations, 
8 no problem at all.  We found out later that that was a 
9 mistake, and we had to correct that.  In the late '50s 

10 early '60s, we, NASA, started programing to replace these 
11 seepage pits with sewer lines.
12                Now, the indication and a question that came 
13 in on Saturday was "So contaminants are going down the 
14 sewer line."  No, they're not.  That's a good question.
15 Very little gets put into landfills.  We usually destroy or 
16 recycle the chemicals that we use today, or they are used 
17 up in the operational processes.  We do not do that.  The 
18 regulatory requirements require us to make sure of that, so 
19 from the standpoint today, we are all within regulations.
20 But at the time, the main reason why the contaminants got 
21 into the ground soil is because of these seepage pits. 
22                In 1992, the site became a SuperFund site.
23 It was put on the national priorities list, and the EPA 
24 will talk a little bit more about that.
25                We are talking about trying to remediate 
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1 Operable Unit 2, which is -- as I said, before currently 
2 all operations meet federal, state, and local requirements.
3 We have a host of regulations that we have to follow, and 
4 so, therefore, we are assured that we're doing what's 
5 right.  What we're dealing with is past practices that we 
6 have to take care of.
7                Here is a conceptal model of what we're 
8 talking about.  What you have here is a VOC plume, volatile 
9 organic carbons, that have gone through the soils because 

10 of past practices from JPL.  The area that we are most 
11 concerned with is 50 feet below the surface to about 200 
12 feet, which is the groundwater zone that we're talking 
13 about.
14                In the soils, we're talking about 
15 chlorinated solvents, and when we say "vadose zone," we 
16 mean in a vapor state in the soil.  NASA wants to address 
17 this issue tonight, and we will be addressing groundwater 
18 in the future. 
19                Now we'll have the EPA talk about regulatory 
20 framework.
21         MR. ZUROMSKI:  I just want to ask the court 
22 reporters really quick, can you hear me okay without having 
23 to use the microphone?  Okay.  Mark and I are going to try 
24 to do ours without the microphone then. 
25         MR. RIPPERDA:  That way I can stand out of the 
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1 light.
2                So what's it mean to be a SuperFund site, 
3 and for that matter, what's -- oh, I got a toy.
4                What's it mean to be a SuperFund site?  For 
5 that matter, what's SuperFund?  About 20 years ago, 
6 Congress passed a law, it's called CERCLA, and I'll talk 
7 about what the acronym means, that authorize a tax on the 
8 chemical industry.  And that tax all went into a trust 
9 fund, which is called the SuperFund, which EPA can spend to 

10 clean up abandoned hazardous waste sites.
11                That same law passed by Congress also gave 
12 EPA the authority to go to existing, ongoing sites such as 
13 NASA/JPL that have contamination that might pose a serious 
14 threat to public health, and we have the authority to force 
15 them to clean it up.
16                In order for us to use that authority, we 
17 have to rank how bad the potential hazard might be, and if 
18 it scores high enough, the site is put on a national 
19 priorities list also called an NPL.  And like Peter said, 
20 that happened with NASA/JPL in 1992.
21                So what was it that first got NASA/JPL on 
22 the national priorities list?  In the late, very late '80s, 
23 the City of Pasadena found some chemicals in their drinking 
24 water wells right here across the Arroyo just through their 
25 standard compliance testing that they have to do for the 
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1 State of California.  And that's what got us -- all of us 
2 regulators, the State of California, Richard, and David and 
3 myself -- well, actually our predecessors.  But that got us 
4 involved looking over their shoulders making sure that 
5 they're doing the cleanup appropriately.
6                Right when the contamination was first 
7 sound, City of Pasadena put treatment systems onto their 
8 wells immediately, which means that anybody who is drinking 
9 the water was protected right from the beginning.

10                But to cleanup the actual release, to 
11 cleanup all the aquifer and the source here on the site is 
12 a long, lengthy process.  And the majority of that process 
13 is called the remedial investigation feasibility study.
14 Which means they have to go out drill bore holes all over 
15 the site, take soil samples, soil vapor samples.  They have 
16 to put in monitoring wells, take groundwater samples both 
17 on the site, they also went out into the neighborhoods put 
18 monitoring wells out there, and sampled them.  They also 
19 worked with the water purveyors to look at their water 
20 analyses.  And with all of that, they figured out where the 
21 contamination is now, where it came from originally, and 
22 they go through the process of deciding how best to clean 
23 it up. 
24                Usually you clean up groundwater 
25 contamination by looking at the source where the 
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1 contamination is coming from and at the aquifer itself in 
2 two separate stages because you're using a different 
3 physical mechanisms to cleanup the two.  So what they're 
4 working on now, and what this whole meeting is about, is 
5 the actual cleanup of the source here on the site.  So As 
6 Peter said to keep it from going into the water, which 
7 means that ultimately the water can be cleaned up faster. 
8                So in the feasibility study, they look at 
9 various alternatives on how best to clean something up.

10 And in some cases, such as here at JPL, there's only one 
11 real option.  I don't know if you've read the proposed 
12 plan, but it looks like you were given two choices, do 
13 nothing or do what NASA wants to do.  And that may look 
14 like you don't really have a choice, but Congress says that 
15 we also have to look at the do-nothing alternative because 
16 they don't want EPA out there spending money willy-nilly 
17 making faculties and industries spending money if doing 
18 nothing might work.  I don't know why they don't trust us 
19 to be good stewards of public money, but they don't.
20                So in this case they had to look at the 
21 do-nothing alternative.  And the other alternative that 
22 they show to you in the proposed plan which is called vapor 
23 extraction system is something that EPA has found over the 
24 20 years we've been doing SuperFund cleanups to be the one 
25 system that really works in a case like this where you got 
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1 all the organic compounds in the soil deep beneath the 
2 site.  You can't really dig up a site.  You know, one 
3 alternative might be dig up the whole site, take the soil 
4 away.  But, obviously, you can't do that here because you'd 
5 be digging up all of JPL.
6                There are some other technologies such as 
7 heating the soil with large electrical current, actually 
8 what is called vitrify it.  So you turn it into one solid 
9 lump.  You melt the soil.  And you can't do that here.

10                So technologies like that which exist but 
11 they don't really make sense for a site, we, the 
12 government, don't make NASA do a detailed evaluation of.
13 So we essentially cut right to the chase is that what we're 
14 proposing the one and only system that really works best 
15 now.  There might be something else that comes along in the 
16 future, but for now, this is what makes sense.
17                So once they select a remedy, they have to 
18 do a legal document, which is called a record of decision.
19 Before you get to that point -- I forgot the most important 
20 part, the yellow box, where we are now.  We have to go out 
21 to the public and say, "This is what we're proposing.  What 
22 do you think?"
23                So you can comment both on, you know, their 
24 selection of a remedy, but you can also make whatever 
25 comments you want on, you know, how they ran the process, 
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1 how well they've involved the public.  If you think they've 
2 been hiding things from you or whatever, which they 
3 haven't, but anything you might think, you can make comment 
4 on that.  It doesn't just have to be on their remedy.
5                They then have to respond to your comments.
6 They have to check with the regulators, make sure that the 
7 State of California and EPA is happy with how they've 
8 responded to the public.  And, at that point, if we're all 
9 happy with each other, they do the record of decision, and 

10 then they go on to the remedy implementation.  And 
11 eventually, if a site gets completely cleaned up, they're 
12 no longer a SuperFund site.  They get delisted from the 
13 national priorities list.
14                But even if that happens, there's still 
15 always going to be long-term monitoring and review of what 
16 the situation is here at JPL. 
17                This is just kind of what we've already 
18 said.  This is a chance for you to ask us questions, and 
19 also make comments on what you think about both the remedy 
20 and the process, you know, everything that's going on right 
21 now.
22                You can always call Peter.  Peter's name and 
23 number is in the documentation you got.  I don't think my 
24 phone number is there, but -- it is?  Good.  And you can 
25 also feel free to call me, and I'll even say feel free to 
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1 call the State of California guys if you feel like you're 
2 not getting appropriate responses from NASA. 
3         MR. ZUROMSKI:  Thank you, Mark.
4                Hi.  My name is Richard Zuromski.  I'm with 
5 the Naval Faculties Engineering Command, and, as Lee 
6 described earlier, I'm here to assist NASA in their cleanup 
7 efforts here at JPL.
8                From 1994 through 1998, JPL conducted what's 
9 called the remedial investigation, as Mark described 

10 earlier.  During the remediation investigation, in over 
11 nine different sampling events, JPL took 45 soil vapor 
12 wells, 35 soil borings, and three test pits throughout the 
13 site to investigate where the chemicals may be found in 
14 what we're calling Operable Unit 2.  Further, over 37 -- or 
15 37 of those points were turned into permanent monitoring, 
16 soil vapor monitoring points that is we must now monitor on 
17 a regular basis to see how the contaminants are moving, or 
18 not moving, in this case, within the subsurface. 
19                Now, during the remedial investigation, the 
20 samples identified the extent to which the chemicals were 
21 in the soil, and the results showed that there were 
22 elevated levels of four different volatile organic 
23 compounds.  They were carbon tetrachloride, trichloethene, 
24 Freon 113, and 1,1-dichloroethene. 
25                Now, these chemicals were used back, as 
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1 Peter described earlier, in the '30s, '40s, and '50s to 
2 clean out the inside of rocket motors that they were 
3 testing back in those days, which they don't use here 
4 anymore.  And that's where the chemicals came from that are 
5 now in OU-2.
6                The OU-2 risk assessment, the human health 
7 assessment, determined that there were no risks above 
8 regulatory thresholds from exposure to soils or soil 
9 vapor.

10                Now, the primary reason that this risk was 
11 so low was the fact that, as Peter described earlier, these 
12 chemicals are now more than 50 feet below the ground 
13 surface.  So exposure to humans is very much unlikely. 
14                However, there is a risk that these 
15 chemicals will continue to migrate through the soils and 
16 eventually reach the groundwater, and that's the purpose of 
17 the remedy that we're talking about here today, is to make 
18 sure that those chemicals do not enter the groundwater and 
19 pose a further problem in the groundwater. 
20                Now, we are currently studying how to remove 
21 these chemicals from groundwater.  And that is going to be 
22 the subject of a meeting very similar to this probably 
23 within a year from now.  However, the groundwater and the 
24 risk from chemicals in the groundwater, there's no risk 
25 because the water purveyors, or those people who deliver 
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1 the water to the public, have to meet very, very strict 
2 regulatory requirements.  So today's meeting is focused on 
3 removing this source of contaminants, what we call source 
4 reduction, from the soils before they reach the 
5 groundwater.  And that's the purpose of our meeting here 
6 today.
7                Now, this graphic shows the extent to which 
8 any level of a volatile organic compound was detected here 
9 at the site during the remedial investigation.  Now, the 

10 hottest or most -- the highest levels of these chemicals 
11 were found in the north central part of the site, right up 
12 here where most of the laboratory activities took place.
13 And that's where we focused a lot of our efforts to date 
14 doing some pilot studies which I'll talk about in just a 
15 moment.
16                Now, based on the results of the remedial 
17 investigation and our ongoing monitoring program of the 
18 soil vapor, we have found that the soil vapor and the 
19 chemicals in the soil vapor have not migrated off the JPL 
20 site boundary; but it does encompass roughly 45 acres on 
21 the site.
22                So based on the analysis in the remedial 
23 investigation and also the continuing monitoring we do here 
24 at the site, the remedial objective for Operable Unit 2 is 
25 to remove the chemicals, the VOCs from the soils before 
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1 they migrate to the groundwater.
2                To meet this objective, kind of as Mark 
3 talked about earlier, JPL evaluated several alternatives to 
4 remove the chemicals.  And of those alternatives, two were 
5 selected for very detailed evaluation.  And if you look in 
6 your proposed plan, I think it's on the third or fourth 
7 page, there's a list of nine criteria that we have to go 
8 through when evaluating each technology in detail.
9                The first is called no further action.  As 

10 Mark talked about earlier, this is a baseline that all 
11 other technologies are compared to.  Now, at this site, no 
12 further action would entail continuing a regular soil vapor 
13 monitoring program to see how the contaminants are behaving 
14 in the subsurface. 
15                The second, and the proposed alternative, 
16 for OU-2 is soil vapor extraction with granular activated 
17 carbon treatment and also the continuation of our regular 
18 monitoring program.  To help evaluate these two 
19 alternatives, JPL conducted a pilot test of the soil vapor 
20 extraction technology.  And this started back in 1998.  In 
21 over 14 months of operation of this pilot test, we removed 
22 roughly 200 pounds of VOCs, of these chemicals, out of 
23 roughly up to a maximum of 5,000 pounds that are throughout 
24 the site.  But within this area, we removed 200 pounds of 
25 chemicals from the subsurface.
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1                Now, this was so successful, this system is 
2 currently still operating here at the site, and then the 
3 pilot study does go on and will continue throughout the 
4 proposed plan stage and all the way through the record of 
5 decision stage until we decide the final, full-scale size 
6 of the technology that we'll put here at the site.
7                This is a conceptal diagram of how soil 
8 vapor extraction works.  First you have here, as Peter 
9 described earlier, the seepage pits which are no longer 

10 existing here at the site.  But this is where the chemicals 
11 came from, and then the VOCs, chemicals, became deposited 
12 here in the soil.
13                Now, soil vapor extraction is fairly simple.
14 What we do is we apply a very strong vacuum, just like your 
15 vacuum cleaner, to suck these VOCs, these chemicals, right 
16 out of the soils and the soil vapor into this vapor 
17 extraction well right here.
18                Now, these vapors are -- since we're talking 
19 about volatile organic compound, the compound become in a 
20 vapor phase when we pull a vacuum on the soils and the soil 
21 vapor.  So what you're extracting here is air and chemicals 
22 in vapor, which comes above the surface through this pump 
23 into a vapor treatment system.
24                The vapor extraction system consists of 
25 granular activated carbon.  What it does is it captures the 
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1 chemicals and holds them within the vapor treatment system, 
2 and then clean air is released from the system.  What 
3 happens every three to six months, depending on how much 
4 chemicals we're removing from the system, we have to take 
5 those carbon filters that are inside this vapor treatment 
6 system and take them to either a recycling facility or 
7 dispose of them in some type of legal, regulatory manner.
8 And then we take a new carbon treatment system and replace 
9 it and continue the vapor extraction phase.  And that's 

10 generally how the vapor extraction system works.
11                So, based on our analysis, alternative one 
12 does not meet our remedial objective of keeping the 
13 chemicals from migrating to the groundwater; therefore, 
14 we're proposing soil vapor extraction as our proposed 
15 remedy.
16                There are several reasons why we're choosing 
17 soil vapor extraction from our proposed remedy.
18                First, it permanently removes the chemicals 
19 from the soil and soil vapor.
20                Secondly, it protects the groundwater from 
21 further migration of the VOCs. 
22                Third, it's fairly simple to operate and 
23 fairly inexpensive to implement. 
24                Fourth, the treatment period is relatively 
25 short, probably from one to five years, depending on how 
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1 effective the system is here at the site.  But based our on 
2 pilot-scale results, it should have been very expected that 
3 the cleanup should not take very long.
4                And, finally, because this soil vapor 
5 extraction technology has all those qualities of being very 
6 effective in the type of soils here at JPL, in being very 
7 effective in removing this type of chemical from the soil, 
8 EPA says that this is what is called a presumptive remedy 
9 where basically this is the best technology that you can 

10 use at hundreds of other sites, including here at JPL, 
11 throughout the country.  And so we call it what is deemed a 
12 presumptive remedy.
13                So based on our pilot study, and based on 
14 our ongoing analysis of the site, NASA proposes soil vapor 
15 extraction as the proposed remedy for OU-2. 
16         MR. SAUNDERS:  Thank you, Richard.
17                We are now available for comments and 
18 questions from you, the public.  As a quick reminder to 
19 ensure that all participants providing comments or 
20 questions provide equal treatment, please limit your 
21 comments or questions to two minutes.  We also ask you to 
22 please state your first and last name, and spell your last 
23 name for the court reporters.
24                Thank you.
25                Now, do we have any questions or comments 
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1 from the public?  Please feel free to come up to the mike, 
2 and, again, state your first and last name and spell the 
3 last name for the reporters, court reporters. 
4                Thank you, sir. 
5         MR. STORK:  My name is Edward Stork, and my last 
6 name is spelled S-t-o-r-k.  And I actually am the president 
7 of the Rose Bowl Riders, which is right next door.  And so 
8 I was interested to hear that the chemicals are apparently 
9 only within the boundaries of JPL; correct?  Can you tell 

10 me where the soil vapor extraction wells will actually be 
11 located?
12         MR. ZUROMSKI:  Sure.  I can tell you that at this 
13 point in time, the one location that we are currently 
14 operating the soil vapor extraction is right where I was 
15 pointing at the highest levels of the chemicals that we 
16 found in the site.
17                The other wells -- what we're doing right 
18 now is we're doing continuing monitoring of the soil vapor 
19 levels at the site, and that actually -- I think Mark 
20 described the remedial design phase that occurs after we 
21 sign our record of decision where we actually look, at that 
22 point in time, where the highest levels of the chemicals 
23 are and then we place the wells.
24                So, no, we don't know exactly where they 
25 would be right now; but we would focus on where the highest 
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1 levels of the chemicals are.
2         MR. RIPPERDA:  But the level of contamination as 
3 you move south -- you're here from the riding stables; 
4 right?
5         MR. STORK:  Yeah, just below here, yeah.
6         MR. RIPPERDA:  As he said, the highest level of 
7 contaminants -- and can you put that back up.  But the 
8 highest level of contaminants are up in the northern part, 
9 and in itself, it's negligible.

10         MR. ZUROMSKI:  Right.  About there where my light 
11 is shining is where the current vapor extraction pilot 
12 study is operating, and that's where the highest levels of 
13 the chemicals were found. 
14         MR. STORK:  Just out of curiosity, how much area 
15 does one of these vapor extraction wells take up when you 
16 install it?
17         MR. ZUROMSKI:  The actual well itself is usually 
18 probably from four to six inches just for the well itself; 
19 however, the radius of influence from the vacuum at the 
20 site can be anywhere from four to eight, seven or eight 
21 hundred feet from the center of the well. 
22         MR. STORK:  Thank you.
23         MR. ROBLES:  The size of the site, you also want to 
24 know how big is that.  It's about 45 acres.  That yellow 
25 spot.  None of the wells that we're talking about for soil 
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1 vapor will be off-site.  It's all on-site because that's 
2 where all the soils are at.
3                But understand also, everybody, that we 
4 revisit this periodically.  Every five years we go back and 
5 revisit so we make sure we're doing the right thing with 
6 the regulators.
7                Any other questions? 
8         MR. RIPPERDA:  Also something about --
9         MR. ROBLES:  Because of the comments on Saturday, I 

10 want to thank the young lady, we are planning to have a 
11 third meeting.  And we want to have it in Altadena.  And 
12 what we want to do is probably -- we're trying to set it up 
13 ahead -- I haven't talked to anybody over there -- we'll 
14 probably host it in the middle of June so that we can make 
15 sure that the whole community has a chance.
16                I didn't know this, and this is one of the 
17 reasons why we have public meetings, is that the folks in 
18 Altadena can't make it over here at night because there's 
19 no bus service.  So we want to know if there are any 
20 concerns out there.
21                So if you get another proposed plan in the 
22 mail, please don't get angry at us.  We're just announcing 
23 that we're going to have a third meeting in Altadena so we 
24 can make sure we have the public comments in there.  We 
25 want to solicit comments.  We want to make sure that the 
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1 public is comfortable with this.  They might have better 
2 suggestions, so that's what we're going to shoot for.  So I 
3 want to thank the lady on Saturday, that was a good comment 
4 that we had.
5                And we have talked to some water purveyors, 
6 and they're willing to put it in their billing.  So we're 
7 going to work on that.
8         MR. SAUNDERS:  All right.  Quick feedback from 
9 Saturday's meeting. 

10                What other questions do we have, comments?
11 Please feel free to come up to the mike and express your 
12 feelings your opinions, your comments, your questions at 
13 this time. 
14         MR. CLAIRDAY:  Good evening.  John Clairday, with 
15 the -- and the last name spelled C-l-a-i-r-d-a-y.  I'm a 
16 board member with the Lincoln Avenue Water Company, which 
17 is a neighbor, right next door.  We appreciate the 
18 opportunity to come over here for this meeting.
19                Just one statement, and then one question, 
20 as well.  And I don't think this is inconsistent with what 
21 Mr. Robles said, but we already do have a groundwater 
22 problem, and I think that's been recognized.  But just 
23 wanted to emphasize that since it's an area that we're 
24 interested in.
25                And then a second one, I'm wondering about 

Page 24

1 the effectiveness of this extraction program.  Is it a 
2 hundred percent effective?  How do you know how well you're 
3 doing, and does the testing continue throughout that term?
4 And, also, if it's not a hundred percent effective, does 
5 that mean that a certain percentage will ultimately reach 
6 groundwater and continue to contaminate it?
7         MR. ZUROMSKI:  I'll answer your question.
8                First of all, every technology that we 
9 attempt, we choose because it is the most effective.

10 Hundred percent effective, I don't think we could 
11 guarantee.  But it is the most effective technology for the 
12 types of chemicals at the site and for the types of soils 
13 that we have at the site.
14                Now, what we do to ensure that that is the 
15 most effective technology for the site is, number one, we 
16 conduct a regular monitoring program of the soil vapor 
17 around the site to see -- and to actually watch, we've 
18 actually seen some of the data is in the back of the room, 
19 you can watch the chemicals that have been removed slowly 
20 disappear from the soil.  And we do that on a very regular 
21 basis.  And during our pilot study, we actually did it 
22 monthly to see what the effect of the system is on the 
23 chemicals in the soil. 
24                Now, what we do for the long term is once 
25 we've signed our record of decision, and once we've 
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1 installed the system throughout the site, we do -- again, 
2 we have a regular monitoring program to see how effective 
3 it is.  And then at least every five years, we do what is 
4 called a five-year review where the regulatory agencies, 
5 NASA, sits down, looks at the results, how well the 
6 technology is looking.  Looks at new possible innovative 
7 technologies, if the technology we've chosen was not as 
8 effective as we thought it would be, and basically says, 
9 "Are we still doing the best thing that we can do to remove 

10 the chemicals from the environment?"
11                And that's generally how we monitor how 
12 effective the technology is over the long term.
13                Now, if you look in the back of the room, we 
14 have an estimate, I think.  I can't read from here, but it 
15 looks like it's a little over $3 million.  That's a present 
16 value cost of what it will take to operate the system from 
17 our estimate one to five years and then monitor for another 
18 25 years after that.  So we do continuously monitor this 
19 throughout the entire period to make sure that what we've 
20 done is the best thing for the site.
21                As far as a level that we remove the 
22 chemicals to, that level is determined during the record of 
23 decision where we, as Mark said, we all sit down and agree 
24 to a level that we will clean the site to.  And that's 
25 based on all the regulatory requirements that we're 
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1 required to meet. 
2         MR. RIPPERDA:  And on an ongoing -- you know, the 
3 groundwater that they're also responsible for so over time 
4 whatever the recommended decision for the groundwater 
5 remedy has, that will include monitoring and clean up of 
6 the aquifer.  So they're removing the source to protect it 
7 from going into the aquifer in the future, but for the 
8 contaminants that have already gotten into the groundwater, 
9 NASA will, of course, still be responsible for that in the 

10 future.
11         MR. SAUNDERS:  Thank you.
12                Any other questions, comments?  Please feel 
13 free to take this opportunity.
14                Thank you. 
15         MS. COMPTON:  My name is Cynthia Compton, 
16 C-o-m-p-t-o-n.  I'll try to be easier on you.  I gave a lot 
17 of comments on Saturday, and I appreciate your response to 
18 my comments.
19                My first comment is that two minutes is not 
20 enough time for my questions and my comments. 
21         MR. RIPPERDA:  Can we give her a little extension?
22         MR. SAUNDERS:  Well, again, we can get her more 
23 time after the other folks have responded, she can come 
24 back up again.
25         MS. COMPTON:  There you go.  Quickly, I know that 
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1 there was some testing done in building 107 in the basement 
2 for the air atmosphere, and I wonder if that has turned 
3 into one of the 37 permanent test points.
4                Another question I have is:  I'm interested 
5 in a record of the public notices that were sent out in the 
6 newspapers and the mailings.  And I'm still having a little 
7 trouble distinguishing the difference between contamination 
8 in particles of soil versus contamination in the vapors,
9 and if maybe we could clarify that a little bit with me. 

10                And the other thing is my same comments I 
11 made Saturday, I think we, the public, deserve a little bit 
12 earlier notice, and thank you for offering another 
13 meeting.  I'm going to put that in my official comments, 
14 but a little earlier notice and something to the JPL 
15 employees that says public meeting may be in the subject 
16 title.
17         MR. RIPPERDA:  I'm going to say one thing to the 
18 last thing that Cindy said.  She showed me a copy of the 
19 E-mail that went out, and I don't know how many JPL 
20 employees are here, but the actual E-mail didn't say 
21 anything about the meeting.  It just said, "The proposed 
22 plan is available at a website," and she had a great 
23 comment that the actual E-mail needs to announce when and 
24 where the meetings are.  So we'll make sure that NASA, in 
25 the E-mail that goes out in the next week or two for the 
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1 next meeting, has right in the text of the E-mail that this 
2 is a public meeting and when and where it will be.
3                Oh, and he wants me to talk about soil 
4 particles, also. 
5         MS. COMPTON:  He's already tried of me. 
6         MR. RIPPERDA:  Yeah.  So her question pertains to 
7 the fact that in the slides it almost always says "soil 
8 vapor."  It didn't say "VOCs in the soil"; It always said, 
9 "Soil vapor."  And that's because the actual measurements 

10 we take are of the soil vapor.
11                When the contaminants are 50 feet, a hundred 
12 feet below the surface, you actually have to drill a bore 
13 hole to get down to it, and the act of drilling that bore 
14 hole, the heat and the air that you have to inject to bring 
15 the cuttings, the dirt, back up out of the hole, basically 
16 blow away all the VOCs that you're trying to sample for.
17 So you can't take a soil very well from a hundred feet deep 
18 and analyze that soil for how much contamination it has in 
19 it.
20                So instead what you do is you drill your 
21 bore hole, and let it sit for a few weeks, reach 
22 equilibrium, and then suck some air out.  And because the 
23 VOCs are attached to the soil particles and all the soil 
24 around your bore hole, they evaporate naturally.  And then 
25 they'll fill the bore hole when you suck the air out you 
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1 see, "Oh, we have VOCs in the air that we're sucking out," 
2 so therefore we know that the VOCs in the soil in this 
3 location.
4                So you can do kind of rough correlations 
5 between the amount that's in the soil vapor you're 
6 measuring to what actually in the soil.
7                So it's just the physics of not being able 
8 to measure the actual particles in the soil; we have to do 
9 a correlation between the soil vapor and the soil.  So 

10 we're always going to talk about soil vapor, even though 
11 what we're really concerned about is what is attached to 
12 the soil because what gets attached to the soil is what 
13 gets dissolved in rainwater, and ultimately brings it on 
14 the drinking water aquifer.
15         MS. COMPTON:  But you're talking about cleaning --
16         MR. RIPPERDA:  But when we're sucking, we're 
17 sucking the vapor out, but as we suck the vapor out, the 
18 particles of the chemicals that are attached to the soil 
19 are always evaporating.  As we suck more air, more 
20 particles evaporate out of the soil, and relatively 
21 quickly, you suck those particles of contamination out.
22         MR. ROBLES:  You asked about the building.  We're 
23 not familiar with that, and I know --
24         MR. RIPPERDA:  You have to talk louder in your 
25 answer for the court reporter.
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1         MR. ROBLES:  Which building are you in?
2         THE WITNESS:  Building 107.
3         MR. ROBLES:  107.  It must be in our proposed plan.
4 I don't remember it exactly.  I can get back to you with 
5 that information.
6         MR. ZUROMSKI:  We'll have to respond to that.
7         MR. ROBLES:  Yeah, we'll have to respond to you.
8 Again, I appreciate that.  It's not familiar to me after 
9 looking at the document.  I'll have to research it and get 

10 back to you. 
11         MR. SAUNDERS:  Thank you.
12                What other questions, comments, do we have?
13 I'm sure there are plenty of other folks out there that 
14 have some feedback for us.  Please feel free to come up to 
15 the mike and provide your comments, questions.
16                If there's no other comments or questions, 
17 ma'am, if you'd like to come back up and get your next 
18 three minutes in, you're welcome to come up at this time.
19         MS. COMPTON:  I'm okay. 
20         MR. SAUNDERS:  Well, if there are no other 
21 questions or comments, we're going to wrap this up in a 
22 moment.
23                I want to thank you for attending.  We 
24 encourage you to review and comment on the proposed plan, 
25 and there are copies on the back table of the proposed 
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1 plan.
2                Final decisions regarding cleanup will be 
3 made after public comments have been received and 
4 considered.  The public comment period started May 7 and 
5 runs through June 11.  Keep in mind the comments and 
6 questions asked tonight, as well as responses, not only the 
7 ones given here but further, more in-depth responsive 
8 answers to your comments and questions included in a 
9 responsiveness summary which will be included with a RoD 

10 into the admin record. 
11                Yes.
12         MR. ZUROMSKI:  The comment period will be extended 
13 in accordance with the new meeting.
14         MR. ROBLES:  Okay.  We're going to extend the 
15 comment period, all right.
16         MR. ROBLES:  We've extended the comment period past 
17 the third meeting so, therefore, it's fair for everyone.
18         MR. SAUNDERS:  So instead of waiting for the public 
19 to request an extension, we've already extended the comment 
20 period at this time.
21                Do we have a date as of yet?
22         MR. ROBLES:  That will be in the mail.
23         MR. SAUNDERS:  It will be in the information sent 
24 out to the public as to how long the comment period has 
25 been extended. 
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1                And if you could put that slide back up.
2 It's already been mentioned, if there are any further 
3 comments, questions, the last slide has Peter's address.
4 Feel free to send your comments, your questions, mail them, 
5 E-mail them, to Richard at this address.  It's also 
6 included in the proposed plan fact sheet.
7         MR. ROBLES:  Peter.
8         MR. SAUNDERS:  And we look forward to any further 
9 feedback you may have at this time.  And before we close, I 

10 will give you one other chance if there are any comments or 
11 questions.
12                If not, thank you for coming and have a good 
13 evening.
14              (Whereupon, at 9:00 P.M., the HEARING was 
15       adjourned.)
16                        ---000---
17
18
19
20
21
22
23
24
25
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1 STATE OF CALIFORNIA           )
2                               ) ss
3 COUNTY OF LOS ANGELES         )
4              I, Vickie Blair, Certified Shorthand Reporter, 
5 number 8940, RPR-CRR, for the State of California, do 
6 hereby certify;
7              That the foregoing transcript is a true record 
8 of the proceedings.
9              I hereby certify that I am not interested in 

10 the event of the action.
11              IN WITNESS WHEREOF, I have subscribed my name 
12 this 4th day of June, 2001.
13
14                       --------------------------------
15                       Certified Shorthand Reporter for
16                       the State of California
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1                 PASADENA, CALIFORNIA
2            MONDAY, MAY 14, 2001; 6:00 P.M.
3
4               MR. SAUNDERS:  Good evening.  We're
5 going to start a couple minutes early.  Welcome to
6 the Jet Propulsion Laboratory.  Thank you for taking
7 the time tonight for attending this meeting.
8               My name is Lee Saunders.  I am an
9 environmental public affairs officer for the U.S.

10 Navy and the facilitator for tonight's meeting about
11 the proposed plan to select a remedy to clean up
12 soils at the National Aeronautics Space
13 Administration Jet Propulsion Laboratory, located
14 here in Pasadena.
15               During this portion of the meeting
16 you, the community, can provide questions and
17 comments to these representatives and their agencies
18 on the proposed plan.
19               Excuse me.  Let me backtrack just a
20 moment.  Prior to the meeting you had the
21 opportunity to speak with NASA federal and local
22 lead and regulatory agency representatives on a
23 one-to-one basis about the proposed cleanup
24 actions.  During this portion of the meeting you,
25 the community, can provide questions and comments to
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1 these representatives and their agencies on the
2 proposed plan.  These comments and questions will be
3 included in a meeting transcript and become part of
4 the final decision for soil cleanup at JPL.
5               Representing the agencies responsible
6 for cleanup and talking to you about the proposed
7 plan and its remedial alternatives are agency
8 representatives, who will each introduce
9 themselves.  To my left ...

10               MR. ROBLES:  Peter Robles, of NASA,
11 representing the Superfund cleanup group.
12               MR. ZUROMSKI:  Hi.  I'm Richard
13 Zuromski from the Naval Facilities Engineering
14 Command.
15               MR. GEBERT:  I'm Richard Gebert, with
16 the state of California Department of Toxic.
17               MR. RIPPERDA:  And I'm Mark Ripperda,
18 with the United States Environmental Protection
19 Agency.
20               MR. YOUNG:  Hi.  David Young, with the
21 Los Angeles Regional Water Quality Control Board.
22               MR. SAUNDERS:  Ground rules for
23 today's meeting are as follows:  This evening's
24 format will consist of presentations by our
25 representatives about the proposed plan and remedial
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1 alternatives, followed by a formal comment session
2 where you, the community, can provide us with your
3 comments and questions.
4               I'm going to ask you to please hold
5 your questions until the presentations have been
6 completed.  Once we've heard from all
7 representatives, we will open the floor for
8 questions and comments.  You may want to use the
9 comment sheets that are in the back, to write your

10 questions down during the formal comment session,
11 while we're waiting for that opportunity.
12               To ensure that everyone that wishes to
13 make a comment or ask a question has a fair and
14 equal opportunity do so, we ask that you limit your
15 comments or questions to two minutes.  At the end of
16 that time, please take your seat.  If you have not
17 finished your remarks, you may continue for another
18 three-minute period after we've heard from all the
19 other speakers.
20               We have court reporters, two of them,
21 here tonight.  So we ask you to please state your
22 first and last name and spell your last name before
23 you begin your comments.  If you do not wish to
24 provide verbal comments or questions, you may also
25 submit your comments and questions in writing.
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1 There are comment sheets available on the tables in
2 the back, for those of you in the audience that
3 would prefer to submit your input by this method.
4               For those of you wondering why the
5 U.S. Navy is involved with the environmental cleanup
6 of a NASA facility, the explanation is fairly
7 simple.  In 1999 NASA and the Naval Facilities
8 Engineering Command, more commonly known by the
9 acronym NAVFEC, reached a memorandum of agreement

10 establishing roles and responsibilities that state
11 NASA may procure environmental engineering and
12 consultancy services from NAVFEC and its subordinate
13 commands.  In late 1999 NAVFEC became heavily
14 involved in providing environmental services to
15 NASA-JPL.
16               Peter Robles, remedial project manager
17 from NASA, is our first presenter.
18               Peter?
19               MR. ROBLES:  Good evening.
20               What we're going to present today is a
21 site description, give a little history of why this
22 site is on the Superfund list, then we're going to
23 have Mark Ripperda talk about regulatory framework,
24 coming up with Richard Zuromski talking about site
25 assessment and investigation activities and the
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1 remedial activities and the proposed remedial
2 alternatives for OU-2 soils.
3               We will, at a later date, talk about
4 groundwater.  We'll have another public meeting in
5 the near future.  But right now what we're focusing
6 on is the soils underneath JPL and how to remediate
7 the contaminants in the soil, to minimize any
8 migration into the groundwater.  And that's what
9 we're going to do right now.

10               The site that we call JPL has been
11 active since the late '30s, early '40s.  It was
12 owned by the Army Ordinance, and then it was owned
13 by NASA in '59 to '60, when we took it over.
14               During the '40s and 50s seepage pits
15 were the main method to dispose of waste.  At that
16 time it was the most accepted practice.  It was
17 within the regulations, no problem at all.  We found
18 out later that that was a mistake and we had to
19 correct that.  In the late '50s, early '60s we,
20 NASA, started programming to replace these seepage
21 pits with sewer lines.
22               Now, in the cas- -- in the question
23 that came in on Saturday was:  So contaminants are
24 going down the sewer line.  No, they're not.  That's
25 a good question.  Very little gets put into
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1 landfills.  We usually destroy or recycle the
2 chemicals that we use today, or they are used up in
3 the operational processes.  We do not do that.
4 Regulatory requirements require us to make sure of
5 that.  So from the standpoint today, we are all
6 within regulations.  But at the time, the main
7 reason why the contaminants got into the ground soil
8 is because of these seepage pits.
9               In 1992 the site became a Superfund

10 site.  It was put on the national priorities list,
11 and the EPA will talk a little more about that.  We
12 are talking about trying to remediate Operable Unit
13 2, which is the soils.
14               As I said before, currently all
15 operations meet federal, standard, local
16 requirements.  We have a host of regulations that we
17 have to follow and so, therefore, we are assured
18 that we're doing what's right.  What we're dealing
19 with is past practices that we have to take care
20 of.
21               Here is a conceptual model of what
22 we're talking about.  What you have here is a VOC
23 plume, volatile organic carbons, that have gone
24 through the soils because of past practices from
25 JPL.  The area that we're most concerned with is 50
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1 feet below the surface to about 200 feet, which is
2 the groundwater zone that we're talking about.
3               In the soils we're talking about
4 chlorinated solvents, and when we say "vadose zone"
5 we mean in the vapors stayed in the soil.  NASA
6 wants to address this issue tonight.  We will be
7 addressing groundwater in the future.
8               Now we'll have the EPA talk about
9 regulatory framework.

10               MR. ZUROMSKI:  I just want to ask the
11 court reporters really quick:  Can you hear me okay
12 without having to use the microphone?
13               Okay.  We're going to try -- Mark and
14 I are going to try to do ours without the
15 microphone.
16               MR. RIPPERDA:  So I can stand out of
17 the light.
18               So what's it mean to be a Superfund
19 site and, for that matter, what's -- cool.  I get a
20 toy.  What's it mean to be a Superfund site.  For
21 that matter, what's Superfund.
22               About 20 years ago Congress passed a
23 law, it's called CERCLA, I won't talk about what the
24 acronym means, that authorized a tax on the chemical
25 industry, and that tax all went into a trust fund
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1 which is called the Superfund, which EPA can spend
2 to clean up abandoned hazardous waste sites.  That
3 same law passed by Congress also gave EPA the
4 authority to go to existing, ongoing sites such as
5 NASA-JPL that have contamination that might pose a
6 serious threat to public health.
7               And we have the authority to force
8 them to clean it up.  In order for us to use that
9 authority, we have to rank how bad the potential

10 hazard might be.  If it scores high enough, the
11 site's put on a national priorities list, also
12 called the NPL.  And, like Peter said, that happened
13 with NASA-JPL in 1992.
14               So what was it that first got NASA-JPL
15 on the national priorities list?  In the late, very
16 late '80s the city of Pasadena found some chemicals
17 in their drinking water wells, right here across the
18 arroyo, just through their standard compliance
19 testing that they have to do with the state of
20 California, and that's what got all of us
21 regulators, the state of California, Richard and
22 David and myself -- well, actually, our
23 predecessors, but that got us involved looking over
24 their shoulders, making sure that they're doing the
25 cleanup appropriately.
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1               Right when the contamination was first
2 found, the city of Pasadena put treatment systems on
3 their wells immediately, which means that anybody
4 who is drinking the water was protected right from
5 the beginning.  But to clean up the actual release,
6 to clean up both the aquifer and the source here on
7 site is a long, lengthy process.
8               And that -- the majority of that
9 process is called the remedial investigation and

10 feasibility study, which means that they have to go
11 out, drill bore holes all over the site, take soil
12 samples, soil vapor samples, that included
13 monitoring wells, take groundwater samples, both on
14 the site -- they also went out into the
15 neighborhoods, put monitoring wells out there,
16 sampled them.  They also worked with the water
17 purveyors, to look at their water analyses.  And
18 with all of that, they figured out where the
19 contamination is now, where it came from originally,
20 and they go through a process of deciding how best
21 to clean it up.
22               You usually clean up groundwater
23 contamination by looking at the source, where the
24 contamination is coming from, and at the aquifer
25 itself in two separate stages because you're using
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1 different physical mechanisms to clean up the two.
2 And so what they're working on now and what this
3 whole meeting about is the actual cleaning up of the
4 source here on site, as Peter says, to keep it from
5 going into the water, which means that ultimately
6 the water can be cleaned up faster.
7               So in the feasibility study, they look
8 at various alternatives on how best to clean
9 something up.  And in some cases, such as here at

10 JPL, there is only one real option.  I don't know if
11 you've read the proposed plan, but it looks like you
12 were given two choices:  Do nothing or do what NASA
13 wants to do.
14               And that may look like you don't
15 really have a choice, but Congress said that we
16 always have to look at the do nothing alternative
17 because they didn't want EPA out there spending
18 money willy-nilly, making facilities and industry
19 spending money if doing nothing might work.  I don't
20 know why they didn't trust us to be good stewards of
21 public money, but they didn't.  So in this case,
22 they had to look at the do nothing alternative.
23               And the other alternative that they've
24 shown to you in the proposed plan, which is called
25 soil vapor extraction, is something that EPA has
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1 found, over the 20 years that we've been doing
2 Superfund cleanups, to be the one system that really
3 works in a case like this, where you've got volatile
4 organic compounds in the soil deep beneath the
5 site.  You can't really dig up the site.  You know,
6 one alternative might be dig up the whole site, take
7 the soil away.  But, obviously, you can't do that
8 here because you'll be digging up all of JPL.
9               There's some other technologies, such

10 as heating the soil with large electrical currents
11 to actually -- what's called vitrify it, so you turn
12 it into one solid lump, you melt the soil, and you
13 can't do that here.  So technology like that, which
14 exists but they don't really make sense for a site,
15 you know, we, the government, don't make NASA do a
16 detailed evaluation of.
17               So they essentially cut right to the
18 chase and said, "What we're proposing is the one and
19 only system that really works best now.  There might
20 be something else that comes along in the future,
21 but for now this is what makes sense."
22               So once they select a remedy, they
23 have to do a legal document which is called a record
24 of decision.  Before you get to that point -- I
25 forgot the most important part.  The yellow box,
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1 where we are now, they have to go out to the public
2 and say, "This is what we are proposing.  What do
3 you think?"  So you can comment both on, you know,
4 their selection of a remedy, but you can also make
5 whatever comments you want on, you know, how they
6 random process, how well they've involved the
7 public, if you think they've been hiding things from
8 you or whatever, which they haven't, but anything
9 you might think, you can make comments on now.  It

10 doesn't just have to be on their remedy.
11               They then have to respond to your
12 comments, they have to check with the regulators,
13 make sure that the state of California and EPA is
14 happy with how they've responded to the public.  And
15 at that point, if we're all happy with each other,
16 they do the record of decision, and then they go on
17 for the remedy implementation.
18               And eventually, if the site gets
19 completely cleaned up, there's no longer a Superfund
20 site, you get delisted from the national priorities
21 list.  But even if that happens, there's still
22 always going to be long-term monitoring and review
23 of what the situation is here at JPL.
24               And, you know, this is just kind of
25 what we've already said.  This is a chance for you
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1 to ask us questions, and also make comments on what
2 you think about both the remedy and the process, you
3 know, everything that's going on right now.  You can
4 always call Peter.  Peter's name and number is in
5 the documentation you got.  I don't think my phone
6 number is there but -- it is.  Good.  You can also
7 feel free to call me.  And I'll even say feel free
8 to call the state of California guys, if you feel
9 like you're not getting responses from NASA.

10               MR. ZUROMSKI:  Thank you, Mark.
11               Hi.  My name is Richard Zuromski.  I'm
12 with the Naval Facilities Engineering Command and,
13 as Lee described earlier, I'm here to assist NASA in
14 their cleanup efforts here at JPL.
15               In 19- -- from 1994 through 1998 JPL
16 conducted what's called a remedial investigation, as
17 Mark described earlier.  During the remedial
18 investigation, over nine different sampling events,
19 JPL took 45 soil vapor wells, 35 soil borings and
20 three test pits throughout the site to investigate
21 where the chemicals may be found in what we're
22 calling Operable Unit 2.  Further, over 37 -- or 37
23 of those points were turned into permanent
24 monitoring -- soil vapor monitoring points that we
25 now monitor on a regular basis, to see how the
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1 contaminants are moving, or not moving in this case,
2 within the subsurface.
3               Now, during the remedial
4 investigation, samples identified the extent to
5 which the chemicals were in the soil, and the
6 results showed that there were elevated levels of
7 four different volatile organic compounds.  They
8 were carbon tetrachloride, trichloroethene,
9 Freon 113 and 1,1-dichloroethene.

10               Now, these were -- these chemicals
11 were used back, as Peter described earlier, in
12 the '30s, '40s and '50s to clean out the inside of
13 rocket motors that they were testing back in those
14 days, which they don't use here any more, and that's
15 where the chemicals came from that are now in OU-2.
16 OU-2 risk assessment, the human health risk
17 assessment, determined that there were no risks
18 above regulatory thresholds from exposure to soils
19 or soil vapor.
20               Now, the primary reason that this risk
21 was so low was the fact that, as Peter described
22 earlier, these chemicals are now more than 50 feet
23 below the ground surface.  So exposure to humans is
24 very much unlikely.  However, there is a risk that
25 these chemicals will continue to migrate through the
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1 soils and eventually reach the groundwater.  And
2 that's the purpose of the remedy that we're talking
3 about here today, is to make sure that those
4 chemicals do not enter the groundwater and pose a
5 further problem in groundwater.
6               Now, we are currently studying how to
7 remove these chemicals from groundwater.  And that's
8 going to be the subject of a meeting very similar to
9 this, probably within a year from now.  However, the

10 groundwater and the risks from chemicals in the
11 groundwater, there's no risk because the water
12 purveyors, or those people who deliver the water to
13 the public, have to meet very, very strict
14 regulatory requirements.  So today's meeting is
15 focused on removing this source of contaminants,
16 what we call source reduction, from the soils before
17 they reach the groundwater.  And that's the purpose
18 of our meeting today.
19               Now, this graphic shows the extent to
20 which any level of a volatile organic compound was
21 detected here at the site during the remedial
22 investigation.  Now, the hottest or most -- the
23 highest levels of these chemicals were found in the
24 north central part of the site, right up here, where
25 most of the laboratory activities took place.  And
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1 that's where we focused a lot of our efforts to date
2 doing some pilot studies, which I'll talk about in
3 just a moment.
4               Now, based on the results of the
5 remedial investigation and our ongoing monitoring
6 program of the soil vapor, we have found that the
7 soil vapor and the chemicals in the soil vapor have
8 not migrated off the JPL site boundary but it does
9 encompass roughly 45 acres on the site.

10               So based on the analysis, and the
11 remedial investigation, and also the continuing
12 monitoring we do here at the site, the remedial
13 objective for Operable Unit 2 is to remove the
14 chemicals or the VOCs from the soils before they
15 migrate to the groundwater.
16               To meet this objective, kind of as
17 Mark had talked about earlier, JPL evaluated several
18 alternatives to remove the chemicals.  And of those
19 alternatives, two were selected for a very detailed
20 evaluation.  If you look in your proposed plan, I
21 think it's on the third or fourth page, there's a
22 list of nine criteria that we have to go through
23 when evaluating each technology in detail.
24               The first is called no further
25 action.  As Mark talked about earlier, this is a



(818) 986-5270 (323) 465-3370 (310) 837-8700 (800) 826-0277
Wishnow, Tearney, Killion, A Legalink Company

6 (Pages 18 to 21)

Page 18

1 baseline that all other technologies are compared
2 to.  Now, at this site no further action would
3 entail continuing our regular soil vapor monitoring
4 program, to see how the contaminants are behaving in
5 the subsurface.
6               The second, and the proposed
7 alternative for OU-2, is soil vapor extraction with
8 granular activated carbon treatment and, also, the
9 continuation of our regular monitoring program.

10               To help evaluate these two
11 alternatives, JPL conducted a pilot test of the soil
12 vapor extraction technology, and this started back
13 in 1998.  In over 14 months of operation of this
14 pilot test, we removed roughly 200 pounds of VOCs,
15 these chemicals, out of roughly up to a maximum of
16 5,000 pounds that are throughout the site.  But
17 within this area, we removed 200 pounds of chemicals
18 from the subsurface.
19               Now, this was so successful, this
20 system is currently still operating here at the site
21 and the pilot study does go on and will continue
22 throughout the proposed plan stage, all the way
23 through the record of decision stage, until we
24 decide the final full scale size of the technology
25 that we'll put here at the site.
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1               This is a conceptual diagram of how
2 soil extraction works.  First, you have here, as
3 Peter described earlier, the seepage pits, which are
4 no longer existing here at the site.  But this is
5 where the chemicals came from, and then the VOCs,
6 chemicals, became deposited here in the soil.
7               Now, soil vapor extraction's fairly
8 simple.  What we do is, we apply a very strong
9 vacuum, just like your vacuum cleaner, to suck these

10 VOCs, these chemicals, right out of the soils and
11 the soil vapor into this vapor extraction well,
12 right here.  Now, these vapors are -- since we're
13 talking about volatile organic compounds, the
14 compounds become, in a vapor phase, when we pull a
15 vacuum on the soils and soil vapor.  So what you're
16 extracting here is air and chemicals in vapor, which
17 comes above the surface through this pump, into a
18 vapor treatment system.  And the vapor treatment
19 system consists of granular activated carbon.  What
20 it does, is it captures the chemicals and holds them
21 within the vapor treatment system, and then clean
22 air is released from the system.
23               What happens every three to six
24 months, depending on how much chemical we're
25 removing from the system, we have to take those
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1 carbon filters that are inside this vapor treatment
2 system and take them to either a recycling facility
3 or dispose of them in some recon- -- some type of
4 legal, regulatory manner.  And then we take a new
5 carbon treatment system, and replace it, and
6 continue the vapor extraction phase.  That's
7 generally how the soil vapor extraction works.
8               So based on our analysis, alternative
9 one does not meet our remedial objective of keeping

10 the chemicals from migrating to the groundwater.
11 Therefore, we're proposing soil vapor extraction as
12 our proposed remedy.  There are several reasons why
13 we're choosing soil vapor extraction for our
14 proposed remedy.
15               First, it permanently removes the
16 chemicals from the soil and the soil vapor.
17               Secondly, it protects the groundwater
18 from further migration of the VOCs.
19               Third, it's fairly simple to operate
20 and fairly inexpensive to implement.
21               Fourth, the treatment period is
22 relatively short, probably from one to five years
23 depending on how effective the system is here at the
24 site.  But based on our pilot site scale results, it
25 should be very exact and the cleanup should not take
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1 very long.
2               And, finally, because this soil vapor
3 extraction technology has all those qualities, being
4 very effective in the types of soils here at JPL and
5 being very effective in removing this type of
6 chemical from the soil, EPA says that this is what
7 is called a presumptive remedy.  Or basically, this
8 is the best technology that you can use at hundreds
9 of other sites, including here at JPL, throughout

10 the country.  And so we call it what is -- what's
11 deemed to be a presumptive remedy.
12               So based on our pilot study and based
13 on our ongoing analysis of the site, NASA proposes
14 soil vapor extraction as the proposed remedy for
15 OU-2.
16               MR. SAUNDERS:  Thank you, Richard.
17               We are now available for comments and
18 questions from you, the public.
19               As a quick reminder, to ensure that
20 all participants providing comments or questions
21 receive equal treatment, please limit your comments
22 or questions to two minutes.  We also ask you to
23 please state your first and last name, and spell
24 your last name for the court reporters.  Thank you.
25               Do we have any questions or comments
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1 from the public?  Please feel free to come up to the
2 mike and, again, state your first and last name and
3 spell the last name for the reporters -- court
4 reporters.
5               MR. ROBLES:  Somebody ask a question,
6 please.
7               MR. SAUNDERS:  Well, we have some
8 comments from the public.
9               Thank you, sir.

10               MR. ZUROMSKI:  Thank you.
11               MR. STORK:  My name is Edward Stork,
12 and my last name is spelled S-t-o-r-k, and I
13 actually am the president of the Rose Bowl Riders,
14 which is right next door.  And so I was interested
15 to hear that the chemicals are apparently only
16 within the boundaries of JPL, correct?
17               Can you tell me where the soil vapor
18 extraction wells will actually be located?
19               MR. ZUROMSKI:  We -- I can tell you
20 that at this point in time the one location that we
21 are currently operating the soil vapor extraction is
22 right where I was pointing, at the highest levels of
23 the chemicals that we found on the site.
24               The other wells -- what we're doing
25 right now is we're doing continuing monitoring of
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1 the soil vapor levels at the site.  And that,
2 actually -- I think Mark described the remedial
3 design phase that occurs after we sign our record of
4 decision, where we actually look -- where we
5 actually look, at that point in time, where the
6 highest levels of the chemicals are and then we
7 place the well.
8               So, no, we don't know exactly where
9 they would be right now, but we would focus on where

10 the highest levels of the chemicals were.
11               MR. RIPPERDA:  But the level of
12 contamination as you move south -- you're here from
13 the riding stables, right?
14               MR. STORK:  Right.  Just below here,
15 yeah.
16               MR. RIPPERDA:  As he said, the highest
17 level of contaminants -- can you put --
18               MR. ZUROMSKI:  Sure.
19               MR. RIPPERDA:  You might want to put
20 the example up.
21               The highest level of contaminants are
22 up in the northern part.
23               MR. STORK:  Right.
24               MR. RIPPERDA:  And as you move south,
25 it's negligible to undetectable.
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1               MR. ZUROMSKI:  Right.
2               MR. STORK:  Okay.
3               MR. ZUROMSKI:  Right up here's
4 where -- right about there, where my light's
5 shining?
6               MR. STORK:  Uh-huh.
7               MR. ZUROMSKI:  Is where the current
8 vapor extraction pilot study's operating.  And
9 that's where the highest levels of the chemicals

10 were found on the site.
11               MR. STORK:  And just out of curiosity,
12 how much area does one of these vapor extraction
13 wells take up, when you install it?
14               MR. ZUROMSKI:  The actual well itself
15 is usually probably from four to six inches, just
16 for the well itself.  However, the radius of
17 influence from the vacuum at the site can be
18 anywhere from four to eight -- seven or eight
19 hundred feet from the center of the well.
20               MR. STORK:  Thank you.
21               (Inaudible.)
22               MR. ROBLES:  The site -- the size of
23 the site, they also want to know how big is that.
24 It's about 45?
25               MR. ZUROMSKI:  45 acres.

Page 25

1               MR. ROBLES:  45 acres.  That yellow
2 spot.
3               MS. COMPTON:  You said none of the
4 wells --
5               MR. ROBLES:  Yes.  None of the wells
6 that we're talking about the soil vapor will be
7 off-site, it's all on-site because that's where all
8 the soils are at.
9               But understand also, everybody, that

10 we revisit this periodically.  Every five years we
11 go back and revisit, so that we make sure that we're
12 doing the right thing with the regulators.
13               Any other questions?
14               (Inaudible.)
15               Oh, because of the comments on
16 Saturday -- I thank the lady -- we are planning to
17 have a third meeting.  And we want to have it in
18 Altadena.  And what we want to do is probably --
19 we're trying to set it up, I haven't talked to
20 anybody over there.  We'll probably host it in the
21 middle of June, so that we can make sure that the
22 whole community has a chance.  I didn't know this,
23 and that was one of the things why we have public
24 meetings, is that the folks in Altadena can't make
25 it over here at night because there is no bus
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1 service.  So we want to know if there's any concerns
2 out there.
3               So if you get another proposed plan in
4 the mail, please don't get angry at us.  We're just
5 announcing that we're going to have a third meeting
6 in Altadena so that we can make sure that we have
7 the public comments in there.  We want to solicit
8 comments.  We want to make sure that the public is
9 comfortable with this.  We might have better

10 suggestions and that's what we want to shoot for.
11               So we want to thank the lady on
12 Saturday, that was a good comment that we had.  And
13 we have talked to some of the purveyors, and they're
14 willing to put it in their billings.  We're going to
15 work on that, as well.
16               MR. SAUNDERS:  All right.  Quick
17 feedback from Saturday's meeting.
18               What other questions do we have?
19 Comments.  Feel free to come on up to the mike and
20 express your opinions, your comments, your questions
21 at this time.
22               MR. CLAIRDAY:  Good evening.  John
23 Clairday with the -- and the last name is spelled
24 C-l-a-i-r-d-a-y.  I'm a board member with the
25 Lincoln Avenue Water Company, which is a neighbor,
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1 right next door.  We appreciate the opportunity to
2 come over here and -- for this meeting.
3               Just a coup- -- one statement and then
4 one question, as well.  One -- and I don't think
5 this is inconsistent with what Mr. Robles said, but
6 we already do have a groundwater problem, and I
7 think that's been recognized, but I just wanted to
8 emphasize that, since it's an area that we're
9 interested in.

10               And then a second one.  I'm wondering
11 about the effectiveness of this extraction program.
12 Is it 100 percent effective?  How do you know how
13 well you're doing, and is the testing continue
14 throughout that term?
15               And then, also, if it's not 100
16 percent effective, does that mean that a certain
17 percentage will ultimately reach groundwater and
18 contaminate it?
19               MR. ZUROMSKI:  I'll answer your
20 question.
21               First of all, every technology that we
22 attempt, we choose because of -- because it is the
23 most effective.  100 percent effective, I don't
24 think we could guarantee, but it is the most
25 effective technology for the types of chemicals at
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1 the site and for the types of soils that we have at
2 the site.
3               Now, what we do to ensure that that is
4 the most effective technology for the site is,
5 No. 1, we conduct a regular monitoring program of
6 the soil vapor around the site, to see and actually
7 watch, we've actually seen -- some of the data is in
8 the back of the room.  You can watch the chemicals
9 that have been removed slowly disappear from the

10 soil, and we do that on a very regular basis.  And
11 during our pilot study, we actually did it monthly
12 to see what the effect of the system is on the
13 chemicals in the soil.
14               Now, what we do for the long-term is
15 once we've signed our record of decision and once we
16 install the system throughout the site, we do --
17 again, we have a regular monitoring program to see
18 how effective it is, and then at least every --
19 just -- every five years we do what is called a
20 five-year review, where the regulatory agencies,
21 NASA, sits down, looks at the results, how well the
22 technology is looking, looks at new, possible
23 innovative technologies if the technology we've
24 chosen was not as effective as we thought it would
25 be, and basically says, "Are we still doing the best
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1 thing that we can do to remove the chemicals from
2 the environment?"  And that's generally how we
3 monitor how effective the technology is over the
4 long-term.
5               Now, if you look the back of the room,
6 we have an estimate, I think -- I can't quite read
7 it from here -- but it looks like it's about
8 three -- little over $3 million.  That's a present
9 value cost of what it's going to take to operate the

10 system, from our estimate, one to five years and
11 then monitor it for 25 years after that.  So we do
12 continuously monitor this throughout the entire
13 period, to make sure that what we've done was the
14 best thing for the site.
15               As far as a level that we remove the
16 chemicals to, that level is determined during the
17 remedial or -- excuse me -- the record of decision,
18 where we -- as Mark said, we all sit down and agree
19 to a level that we will clean the site to.  And
20 that's based on all the regulatory requirements that
21 we're required to make.
22               MR. RIPPERDA:  And on an ongoing --
23 you know, the groundwater, you know, they're also
24 responsible for.  So over time, you know, whatever
25 the record of decision for the groundwater remedy
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1 has, that will include monitoring and clean up of
2 the aquifer.  So they're removing the source to
3 protect it from going into the aquifer in the
4 future.
5               But for the contaminants that have
6 already gotten into the groundwater NASA will, of
7 course, still be responsible for that in the
8 future.
9               MR. SAUNDERS:  Thank you.

10               Any other questions, comments?  Please
11 feel free to take this opportunity.
12               Thank you.
13               MS. COMPTON:  My name is Cynthia
14 Compton, C-o-m-p-t-o-n.  I'll try to be easier on
15 you.  I gave you lot of comments Saturday and I
16 appreciate your response to my comments.
17               My first comment is that two minutes
18 is not enough time for my questions and my comments.
19               MR. ZUROMSKI:  Can we give her a
20 little extension?
21               MR. SAUNDERS:  Well, again, she can --
22 we can give her more time after the other folks have
23 responded --
24               MS. COMPTON:  There you go.
25               MR. SAUNDERS:  -- she can come back
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1 for three minutes.
2               MS. COMPTON:  Okay.
3               Quickly.  I know that there was some
4 testing done in Building 107, in the basement, for
5 the air atmosphere, and I wonder if that has turned
6 into one of the 37 permanent test points.
7               Another question I have is:  I'm
8 interested in a record of the public notices that
9 were sent out, in the newspapers and mailings, and

10 I'm still having a little trouble distinguishing the
11 difference between contamination in the particles of
12 soil versus contamination in the vapors.  And if
13 maybe you could clarify that a little bit with me.
14               And the other thing is, that my --
15 same comments I made Saturday.  I think we, the
16 public, deserve a little bit earlier notice -- and
17 thank you for offering another meeting, I'm going to
18 put that in my official comments.  But a little
19 earlier notice and something to the JPL employees
20 that says "Public Meeting," maybe, in the subject
21 title.
22               MR. RIPPERDA:  I'm going to say one
23 thing to the last thing.
24               She showed me a copy of the e-mail
25 that went out, and -- I don't know how many JPL
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1 employees are here, but the actual e-mail didn't say
2 anything about the meeting, it just said the
3 proposed plan is available at a web site.  And she
4 had a great comment that the actual e-mail needs to
5 announce when and where the meetings are.  So we'll
6 make sure that NASA -- any e-mail that goes out in
7 the next week or two for the next meeting has right
8 in the text of the e-mail that this is a public
9 meeting, when and where it will meet.

10               And he wants me to talk about soil
11 particles, also.  (Laughter.)
12               MS. COMPTON:  He's already responded.
13               MR. RIPPERDA:  Yeah.
14               So her question pertains to the fact
15 that in the slides it almost always said "soil
16 vapor," it didn't say "VOCs in the soil," it always
17 said "soil vapor," and that's because the actual
18 measurements we take are of the soil vapor.
19               When the contaminants are 50 feet, 100
20 feet below the surface, you actually have to drill a
21 bore hole to get down to it.  And the act of
22 drilling that bore hole, the heat and the air that
23 you have to inject, bring the cuttings, the dirt
24 back up out of the hole, basically blow away all the
25 VOCs that you're trying to sample for.  So you can't
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1 take a soil sample very well from 100 feet deep and
2 analyze that soil for how much contamination it has
3 in it.
4               So, instead, what you do is you drill
5 your bore hole and then you let it sit for a few
6 weeks, reach equilibrium, and then you suck some air
7 out.  And because the VOCs are attached to the soil
8 particles and all the soil around the bore hole,
9 they evaporate naturally and they'll fill the bore

10 hole.  And as you suck the air out, you see "Oh,
11 we've got VOCs in our air that we're sucking out,"
12 so, therefore, we know that there's VOCs in the soil
13 of this location.  You can do kind of rough
14 correlations between the amount that's in the soil
15 vapor you're measuring to what's actually in the
16 soil.
17               So it's just -- it's the physics of
18 not being able to measure the actual particles of
19 soil, we have to do a correlation between the soil
20 vapor and the soil.  So we're always going to talk
21 about soil vapor, even though what we're really
22 concerned about is what's attached to the soil.
23 Because what's attached to the soil is what gets
24 dissolved in rain water as it infiltrates down.
25 That's what ultimately brings it to the drinking
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1 water aquifer.
2               MS. COMPTON:  But when you're sucking
3 it and cleaning --
4               MR. RIPPERDA:  Right.  So when we're
5 sucking, we're sucking the vapor out.  But as we
6 suck the vapor out, the particles of the chemicals
7 that are attached to the soil are always
8 evaporating.  As we suck more air, more particles
9 evaporate off the soil and, relatively quickly, by

10 keeping on sucking, you have sucked most of the
11 particles of contamination out.
12               MR. ROBLES:  I mean, you asked about
13 the building.  I'm not familiar with that.  I know
14 that samples have been taken.
15               MR. RIPPERDA:  You have to talk louder
16 in your answer, for court reporter.
17               MR. ROBLES:  Oh.  You were saying
18 about which building again?
19               MS. COMPTON:  107, I think.
20               MR. ROBLES:  107.  It must be in our
21 plan.  I don't remember it exactly.  I can get back
22 to you with that information.
23               MR. ZUROMSKI:  We'll have to respond
24 to that.
25               MR. ROBLES:  Yeah, we'll have to
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1 respond to that.
2               MS. COMPTON:  I'd appreciate it.
3               MR. ROBLES:  I don't -- it's not
4 familiar to me within the document, so we'll have to
5 get back with you.
6               MR. SAUNDERS:  Thank you.
7               What other questions, comments do we
8 have?  I'm sure there's plenty of other folks out
9 there that have some feedback for us.  Please feel

10 free to come up to the mike and provide your
11 comments, questions.
12               If there's no other comments or
13 questions, ma'am, if you'd like to come back up and
14 get your next three minutes in, you're welcome to
15 come back up at this time.
16               MS. COMPTON:  I'm all set.
17               MR. SAUNDERS:  Okay.
18               Well, if there's no other questions or
19 comments, we're going to wrap this up in a moment.
20 I want to thank you for attending, encourage you to
21 review and comment on the proposed plan, and there's
22 copies on the back table of the proposed plan.
23               The final decision regarding cleanup
24 will be made after public comments have been
25 received and considered.  The public comment period
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1 started May 7 and runs through June 11.
2               Keep in mind, the comments and
3 questions asked tonight, as well as responses, not
4 only the ones given here but, furthermore, in-depth
5 responses, answers to your comments and questions
6 will be included in a responsiveness summary which
7 will be included with the ROD into the annual
8 record.
9               Yes.

10               MR. ZUROMSKI:  The time period has
11 been extended.
12               MR. SAUNDERS:  Okay.  You're going to
13 extend the comment period.  All right.
14               MR. ROBLES:  We're going to extend the
15 comment period past the meeting coming up so,
16 therefore, it's fair for everybody.
17               MR. SAUNDERS:  Okay.  So instead of
18 waiting for the public to request an extension,
19 we've already extended the comment period at this
20 time.
21               Do we have a date as of yet?  Or that
22 will be --
23               MR. ROBLES:  It will be in the --
24               MR. SAUNDERS:  It will be in the
25 information sent out to the public, as to how long
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1 the comment period has been extended.
2               And if you could put that slide back
3 up?
4               As has already been mentioned, if
5 there is any further comments, questions, the last
6 slide that has Peter's address, feel free to send
7 your comments, your questions, mail them, e-mail
8 them to Richard at this address.  It's also included
9 in the proposed plan fact sheet.  And we look

10 forward to any further feedback that you have may
11 have at this time.
12               And before we close, I will give you
13 one last chance.  If there's any other comments or
14 questions.
15               If not, thank you for coming and have
16 a good evening.
17
18
19
20
21
22
23
24
25



(818) 986-5270 (323) 465-3370 (310) 837-8700 (800) 826-0277
Wishnow, Tearney, Killion, A Legalink Company

11 (Page 38)

1
2
3
4                    CERTIFICATE
5
6
7               I, LESLIE A. MAC NEIL, RPR, CSR
8 No. 7187, in and for the State of California, do
9 hereby certify:

10               That the foregoing ___-page
11 proceedings were taken down by me in shorthand at
12 the time and place stated herein, and represent a
13 true and correct transcript of the proceedings.
14               I further certify that I am not
15 interested in the event of the action.
16               WITNESS my hand this _____ day of
17 __________, 2001.
18
19
20                         _______________________
21                         Certified shorthand
22                         reporter in and for the
23                         State of California
24
25



(818) 986-5270 (323) 465-3370 (310) 837-8700 (800) 826-0277
Wishnow, Tearney, Killion, A Legalink Company

Page 1

1
2
3
4
5
6    PUBLIC MEETING AND PUBLIC COMMENT PERIOD
7 COMMENTS AND QUESTIONS GIVEN TO COURT REPORTER
8              MONDAY, MAY 14, 2001
9                    8:45 P.M.

10
11
12
13
14
15
16           NASA JET PROPULSION LABORATORY
17                4800 OAK GROVE DRIVE
18                PASADENA, CALIFORNIA
19
20
21
22
23
24
25



(818) 986-5270 (323) 465-3370 (310) 837-8700 (800) 826-0277
Wishnow, Tearney, Killion, A Legalink Company

2 (Pages 2 to 3)

Page 2

1                 PASADENA, CALIFORNIA
2            MONDAY, MAY 14, 2001; 8:45 P.M.
3
4
5 BY TERRI FORMICO:
6               Is there any intent to do an anonymous
7 survey of LaCanada residents and employees at JPL of
8 incidences of tumors, cancers, unusual cancers,
9 deaths due to cancer over the last 20 years?  That's

10 my question.
11               Also, employees of La Canada, as
12 well.  People who have worked here at least 10 years
13 or so.
14               The survey should be offered to all
15 members of the community, all employees of the
16 community of both JPL and La Canada, not a random or
17 public event to gather data.
18
19
20
21
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1    ALTADENA, CALIFORNIA; WEDNESDAY, JUNE 20, 2001
2                       6:00 P.M.
3                       ---000---
4
5         MR. SAUNDERS:  Good evening.  Can you hear 
6 me?
7                Welcome to Eliot Middle School.  Thank 
8 you for taking the time to attend our meeting this 
9 evening.  It's a rather hot evening, as you can tell.

10 I am going be a little informal and go without my 
11 sports coat this evening, and I invite all of you to 
12 relax.  In fact, while I know you all have 
13 comfortable seats back there right now, in order to 
14 get a little more intimate atmosphere, if you don't 
15 mind all moving up a little bit and we'll have a 
16 little bit better contact and dialogue.  If everybody 
17 just moves up a little closer, I really would 
18 appreciate that.  Plenty of seats to choose from.
19                My name is Lee Saunders.  I'm an 
20 Environmental Public Affairs Officer with the U.S. 
21 Navy and a facilitator for tonight's meeting about 
22 the proposed plan to select a remedy to clean up 
23 soils at the National Aeronautic Space 
24 Administration, Jet Propulsion Laboratory, located 
25 nearby here in Pasadena.
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1                Prior to this meeting, you had the 
2 opportunity to speak with NASA, federal, local lead 
3 and regulatory agency representatives on a one-to-one 
4 basis about the proposed cleanup actions.
5                During this portion of the meeting, 
6 you, the community, can provide questions and 
7 comments to these representatives and their agencies 
8 on the proposed plan.  These comments and questions 
9 will be included in a meeting transcript and become 

10 part of the final decision made for soil cleanup at 
11 JPL.  Representing the agencies responsible for the 
12 cleanup and talking to you about the proposed plan 
13 and its remedial alternatives are agency 
14 representatives who will each introduce themselves 
15 starting down here.
16         MR. YOUNG:  David Young with the Los Angeles 
17 Regional Water Quality Control Board.
18         MR. RIPPERDA:  I'm Mark Ripperda from the 
19 U.S. Environmental Protection Agency.
20         MR. ROBLES:  Peter Robles from NASA.
21         MR. ZUROMSKI:  Hi.  I'm Richard Zuromski with 
22 the Naval Facilities Engineering Command.
23         MR. SAUNDERS:  Can everybody hear all of 
24 them?  No problems?  Okay, good.
25                Ground rules for tonight's meeting are 
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1 as follows:  This evening's format will consist of 
2 presentations by our representatives about the 
3 proposed plan and remedial alternatives, followed by 
4 a formal comment session where you, the community, 
5 can provide us with the comments and questions.
6                I'm going to ask you to please hold 
7 your questions until the presentation has been 
8 completed.  Once we've heard from all the presenters, 
9 we will open the floor to questions and comments.

10 You may want to use the comment sheets that you 
11 picked up in the back while you hear the presentation 
12 to write down your questions so they stay fresh in 
13 your mind.
14                To ensure that everyone that wishes to 
15 make a comment or ask a question has a fair and equal 
16 opportunity to do so, we ask that you limit your 
17 comments and questions to five minutes.  At the end 
18 of that time, please take your seat.  If you have not 
19 finished your remarks, you may continue for another 
20 five-minute period after we've heard from all the 
21 other speakers.
22                We have a court reporter over here to 
23 my left, your right, this evening; so we ask you to 
24 please state your first and last name and please 
25 spell your last name before you begin your comments 
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1 for the record.
2                If you do not wish to provide verbal 
3 comments or questions, you may also submit your 
4 comments and questions in writing.  These comment 
5 sheets that I mentioned are available on the tables 
6 in the back for those of you in the audience that 
7 would prefer to submit them by this alternate 
8 method.
9                For those of you wondering why the 

10 U.S. Navy is involved with the environmental cleanup 
11 of the NASA facility, the explanation is fairly 
12 simple.  In 1999, NASA and the Naval Facilities 
13 Engineering Command, more commonly known by the 
14 acronym NAFAC, reached a memorandum of agreement 
15 establishing the roles and responsibilities that 
16 state NASA may procure environmental engineering and 
17 consulting service from NAFAC and its subordinate 
18 commands.
19                In late 1999, NAFAC became heavily 
20 involved in providing environmental services to NASA 
21 JPL.  Peter Robles, remedial project manager for 
22 NASA, is our first presenter.
23                Peter. 
24         MR. ROBLES:  Good afternoon.  I'm Peter 
25 Robles from NASA, and I wanted to just go over the 
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1 site description.  Here is a list of the participants 
2 with the exception of one person, Richard Gebert with 
3 the State of California Department of Toxic 
4 Substances Control.  Everyone else is here.
5                We are going to do a summary 
6 presentation, and the first thing we want to do is a 
7 site description, so we will go to that.
8                The site called JPL has been active 
9 since 1939.  And it was basically under the auspices 

10 of the Corps of Engineers with the Army, and Cal Tech 
11 was the organization; JPL was operating the site. 
12                In the '40s and '50s, the way that 
13 most disposal was done on-site was through seepage 
14 pits, and this was the accepted practice at the 
15 time.  When NASA took over in the late '50s, early 
16 '60s, NASA replaced the seepage pits with sewage 
17 systems, and took out the seepage pits, which we 
18 believe are the main causes of the migration of 
19 chemicals in soils.
20                In '92, the site was put on the 
21 SuperFund list, and at that time it started with the 
22 SuperFund process, which will be explained a little 
23 later.
24                Currently, the site meets all of the 
25 federal, state, and local requirements.  And I 
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1 reiterate that at the time in the past those methods 
2 were acceptable.  We know better now that that was 
3 not the best way to do that.  But today, we take care 
4 of our waste.  It's usually used up in the process, 
5 basically destroyed in the process, and very little 
6 gets disposed of, so we have regulatory controls on 
7 how we handle our chemicals on the facility.
8                Now, the site itself, tonight what we 
9 want to talk about is Operable Unit Number 2, which 

10 consists of what we call the vadose zone, which is 
11 from surface level down to about 200 feet just above 
12 the water table.  Where our main concern is are the 
13 50 feet to 200 feet under the ground where we have 
14 found chemicals from the past are still there in the 
15 soils.  This creates a potential source of future 
16 migration of chemicals into groundwater, and so 
17 tonight we want to focus on how to alleviate the 
18 vadose zone or the soil located in that area.
19                NASA intends to address in the future 
20 groundwater, hopefully in another year, on what we 
21 want to do with the chemicals that are in the 
22 groundwater.  But for tonight we want to work on 
23 OU-2, and get your comments or a recommendation of 
24 what way to deal with this site for cleanup.
25                And now what we wanted to do is go 

Page 8

1 through the SuperFund process, and I will turn it 
2 over to EPA, mark Ripperda.
3         MR. RIPPERDA:  Thanks, Peter, and thanks 
4 everybody for coming out tonight.
5                Peter mentioned that this is a 
6 SuperFund site, and that leads to the question:  What 
7 is SuperFund and what does it mean to be a SuperFund 
8 site?  A little quick history.  Back in the 1980s,
9 congress passed a law that authorized a tax on the 

10 chemical industry.  That money all remains in a trust 
11 fund which is called SuperFund.  It's several billion 
12 dollars, and that money can be used by EPA to clean 
13 up toxic sites, and Congress also gave the EPA 
14 authority to oversee existing either government 
15 agencies or private companies that have 
16 contamination.
17                But EPA will only get involved if the 
18 site goes through a ranking process and it scored 
19 badly enough that it's listed on the national 
20 priorities list, which is just the national list for 
21 all the sites that are SuperFund sites.
22                So once the site goes through that 
23 process and it becomes a SuperFund site, if it's an 
24 existing site like JPL, they have to go out, take 
25 soil samples, groundwater samples, evaluate how bad 
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1 the problem is, what chemicals are there, how the 
2 chemicals got there.  We're supposed to interview old 
3 employees and neighbors around the site.  And from 
4 that they get a conceptual model, a picture of where 
5 the chemicals are, where they came from, where 
6 they're going to.  And that's called the remedial 
7 investigation and a feasibility study portion.
8 That's what JPL just recently completed.  So they 
9 know where the chemicals are; in this case we're 

10 talking about soils.
11                And the feasibility study, they study 
12 how best to clean it up, and that's called the 
13 adjustment period.  And now they're in the proposed 
14 plan and public comment period where they're going to 
15 say, "This is what we think the problem is, this is 
16 what we're going to do about it, and what do you 
17 think?"
18                So from there, they go to the Record 
19 of Decision, to the actual legal document, after 
20 public comments have been received or responded to.
21 Then the regulators, such as the State of California 
22 Regional Water Quality Control Board, the State of 
23 California Department of Toxic Substances Control, 
24 and EPA, these are the three regulatory agencies.  If 
25 we all buy off on the proposed plan, they do the 
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1 Record of Decision, then go on to the remedy 
2 implementation.
3                We won't even talk about the agency 
4 standards.  That's after the site is cleaned up, and 
5 that's years from now.  But even if the site does get 
6 completely cleaned and delisted from the SuperFund 
7 list, there still has to be long-term monitoring and 
8 review.  So in a case like this, you can't call it 
9 perpetuity, but they would be required to monitor the 

10 water for almost forever.
11                So in this process, the public -- we 
12 like to see the public involved as much as possible.
13 So in things like this we're going to try to do a 
14 better job in the future of getting information out 
15 more regularly, making sure that documents are all in 
16 the local libraries and depositories so you can 
17 actually look for yourself to see what JPL, what NASA 
18 is doing.  But tonight we would just love if you have 
19 any questions or comments, and either do it at the 
20 microphone or write something down, write something 
21 afterwards, if you want, but let us know what you 
22 think.
23         MR. ZUROMSKI:  Hi.  My name is Richard 
24 Zuromski.  I'm with the Naval Facilities Engineering 
25 Command, and I'm going to talk to you tonight about 
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1 site assessment and investigation activities that 
2 were done at JPL.
3                And before I start, I was just 
4 reminded to remind you here tonight that the public 
5 comment period for JPL has been extended through 
6 July 11th.  So I just wanted everybody to know that 
7 your comments, if you don't get them in tonight or 
8 you don't want to do them in front of everyone 
9 tonight, please get your comments in to us by mail or 

10 by E-mail by July 11th.
11                First I want to talk about the 
12 remedial investigation.  From 1994 through 1998, we 
13 conducted a remedial investigation at JPL.  During 
14 that time, in over nine different sampling events, we 
15 took samples at 45 soil vapor locations, 35 soil 
16 bores, and three test pits.  Now, 37 of those soil 
17 vapor monitoring locations are now part of a regular 
18 monitoring program that we conduct at the JPL site. 
19                The samples that we took from 1994 
20 through 1998 identified the extent of the chemicals 
21 in the soils and the soil vapor under JPL.  The 
22 results showed that there were elevated levels of 
23 four volatile organic compounds beneath and in the 
24 soils at JPL.  Those four compounds were carbon 
25 tetrachloride, trichlorethene, 1,1-cichloroethene, 
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1 and Freon 113.  Some of these compounds, especially 
2 carbon tetrachloride, were used to clean, as Peter 
3 mentioned earlier, the inside of rocket motors back 
4 in the '30s, '40s, and '50s, a lot of the work that 
5 they used to do here at JPL.  However, that work does 
6 not happen here at JPL anymore.
7                Part of the risk assessment was a 
8 human health risk assessment that showed that there 
9 were no risks above regulatory limits associated with 

10 exposure to soils or soil vapor at the JPL site.  The 
11 primary reason for this was that the chemicals that 
12 we're talking about are more than 50 feet below the 
13 ground surface, so exposure to humans is very much 
14 unlikely.
15                However, as Peter mentioned earlier, 
16 there is a risk that these chemicals will continue to 
17 migrate through the soils to the groundwater table, 
18 and so that's what we're concentrating our efforts on 
19 here tonight is removing these chemicals from the 
20 soils before they reach the groundwater table.  The 
21 technical term for that is source removal, as again 
22 protecting the groundwater from the chemicals that 
23 are in the soil.
24                Now, we are currently studying how to 
25 remove the VOCs that have reached the groundwater 
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1 table; but that's going to be the subject, as Peter 
2 mentioned earlier, of a future meeting probably, in 
3 early 2002.  However, there is no risk from VOCs in 
4 the groundwater because the regulatory agencies 
5 mandate -- your water carriers or those who deliver 
6 your drinking water to you have to meet very, very 
7 strict regulatory requirements.  But, again, 
8 tonight's meeting is focused on source reduction, 
9 removing the chemicals from the soil.

10                Now, this graphic shows the extent to 
11 which VOCs were detected in soil vapor at the JPL 
12 site.  Now, the extent of the VOCs in the soil there 
13 are the extent to which any detection of VOCs were 
14 found at the site from the most minuscule all the way 
15 up to the highest levels, which are concentrated in 
16 the north central part of the site.  But based on the 
17 results of the remedial investigation and our ongoing 
18 soil vapor monitoring program, we found that the VOC 
19 plume has not migrated off the site, but does 
20 encompass roughly 45 acres on JPL.
21                So based on the analysis that we did 
22 in the remedial investigation, the remedial objective 
23 for Operable Unit 2 vadose zone soils is to prevent 
24 the VOCs from migrating to the groundwater or, again, 
25 what we're calling source removal.
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1                To meet this objective, we evaluated 
2 several alternatives, and this was done, in what Mark 
3 Ripperda talked about earlier, a feasibility study. 
4                Of the alternatives, two were 
5 selected for further detailed evaluation where we go 
6 through nine different criteria and evaluate each of 
7 the technologies in that nine criteria, and those 
8 were the ones that were in the proposed plan mailed 
9 to the public and is also available on the table in 

10 the back.
11                The first of these is called "No 
12 Further Action."  This is a default alternative that 
13 is mandated by Congress, and it's the alternative 
14 that all other alternatives are compared against.  It 
15 would really only consist of continuing our ongoing 
16 soil vapor monitoring program at the JPL site, and 
17 any incidental natural degradation of the chemicals 
18 in the soil.
19                The second, soil vapor extraction with 
20 granular activated carbon treatment, would involve 
21 installing up to five soil vapor extraction wells and 
22 systems to remove the chemicals from the soil vapor 
23 before they reach the groundwater.
24                So to help us evaluate the 
25 alternatives, we conducted a pilot test of the soil 
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1 vapor extraction technology.  During the pilot test 
2 in over 14 months of operation we removed over 200 
3 pounds of chemicals from the soil.  And the operation 
4 of the extraction system continues to date.  And 
5 since it has been so successful, and we had a lot of 
6 good data and good results from that, we're going to 
7 discuss that in a little bit more detail here in the 
8 next slide.
9                This is a conceptual diagram of how 

10 soil vapor extraction works.  First, as you can see, 
11 there are VOCs which are the chemicals that came from 
12 the seepage pits that are in the soil and the soil 
13 vapor.  Now, these VOCs from the past disposal 
14 practices are then drawn by a vacuum through the 
15 well -- over to the right -- into the well and are 
16 basically just like a vacuum; they're sucked out of 
17 the soil and the soil vapor into that well and then 
18 pulled aboveground by the pump into the vapor 
19 treatment system.
20                The VOCs are then sent through the VOC 
21 treatment system, which is comprised of granular 
22 activated carbon.  The activated carbon basically 
23 absorbs -- what we would technically calls adsorbs -- 
24 the chemicals in the carbon and then holds them 
25 inside the vapor treatment system and clean air is 
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1 released from the system.  The chemicals that remain 
2 in the carbon are then taken off-site and recycled, 
3 and the new carbon is brought into the system as 
4 needed.
5                So based on our analysis, alternative 
6 one, no further action, wasn't chosen because it did 
7 not adequately prevent migration of the VOCs to 
8 groundwater; therefore, the proposed alternative 
9 method is soil vapor extraction.

10                Soil vapor extraction would be used to 
11 reduce the migration of the VOCs to groundwater.  The 
12 advantages to using soil vapor extraction are, first, 
13 it removes and actually reduces the amount of VOCs in 
14 the soil and soil vapor.
15                Secondly, it works very, very well in 
16 the types of soils that we have at JPL, which was 
17 shown during our pilot study.
18                Third, again, it protects the 
19 groundwater from further migration of these 
20 chemicals.
21                Fourth, it's very simple to operate 
22 and fairly inexpensive, as well.
23                Fifth, the treatment period is 
24 relatively short, probably from one to five years. 
25                Now, since this soil vapor extraction 
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1 technology has all these qualities, and is so 
2 effective at sites very similar to JPL, it's one of 
3 the best and most accepted technologies by the EPA 
4 and the state regulatory agencies.  Therefore, the 
5 EPA gives this technology the term "presumptive 
6 remedy," and soil vapor extraction is the presumptive 
7 remedy that we're using here for Operable Unit 2.
8                So based on the soil vapor data and 
9 the soil extraction on the site and ongoing 

10 monitoring program of the soil vapor at the site, 
11 NASA proposes soil vapor extraction as the proposed 
12 alternative for Operable Unit 2.
13                Lee.
14         MR. SAUNDERS:  Thank you.  We're now open to 
15 comments and questions from you.  As a quick reminder 
16 to make sure that all participants' questions or 
17 comments receive equal treatment, please limit your 
18 comments or questions to five minutes.  We also ask 
19 that you please state your first and last name and 
20 spell your last name for the court reporter.
21                In regards to basic information up 
22 here for people to contact afterwards if you do not 
23 want to provide any questions or comments for you 
24 tonight for you to send the questions or comments 
25 to.
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1                Do we have any speakers tonight that 
2 would like to ask any questions or provide any 
3 comments?
4         MR. RIPPERDA:  The two microphones.
5         MR. SAUNDERS:  And please come up to the 
6 microphones so everyone can hear you.  We have one up 
7 here and one back here.  This is a great opportunity 
8 for you to provide feedback for us.  This is a very 
9 important process.

10                Yes, sir.
11         MR. CRIPPEN:  Hi.  I'm Bob Crippen.  I'm a 
12 JPL employee.  I also live a couple blocks from the 
13 JPL property in La Canada.
14         MR. SAUNDERS:  Sir, please spell your last 
15 name.
16         MR. CRIPPEN:  Certainly.  C-r-i-p-p-e-n.
17                My question relates to the topography 
18 at the site.  You say that the VOCs are 50 feet deep, 
19 but the property across the site is more than 50 
20 feet.  How does the depth relate to the property?
21 Do the VOC's come closer to the surface as you go 
22 down?
23         MR. ROBLES:  Fifty feet measured from the top 
24 of the topography.
25         MR. CRIPPEN:  But you're on a hillside.
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1         MR. ROBLES:  I know.  And we know that the 
2 bedrock is to a thousand feet, but what we're saying 
3 is that it's below -- wherever the topography is 
4 standing, it is not within the first 50 feet anywhere 
5 at JPL.  It's usually below that, and gets much more 
6 higher as you go closer to that 50 feet.  And we 
7 measured that and wanted to make sure of that simply 
8 because we were concerned about exposure to the 
9 public.  And that's one of the reasons why we tested 

10 that first layer all the way through and we sampled 
11 the whole -- I know what you're saying.  It's 50 feet 
12 from the surface wherever the topography is.
13         MR. CRIPPEN:  Fifty feet or more is what 
14 you're saying?
15         MR. ROBLES:  Right, right.  In some places, 
16 50 feet.  If you're on the private road, topography, 
17 50 feet down at south gate, that's correct.  But 
18 it's still -- because it falls down.  It just doesn't 
19 come to the surface anywhere on that.
20         MR. CRIPPEN:  Okay.  Another question.  Where 
21 were the pits and how deep were they?  Were the pits 
22 more than 50 feet deep?
23         MR. ROBLES:  Some of the pits -- first of 
24 all, good question.  The location was in the north -- 
25 I want to say northeast portion of the old farmland; 
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1 that's where most of the seepage pits were.  We found 
2 the old bricks in the seepage pits in some places.
3 Some of them have been taken out over the years.  We 
4 went and did some investigation.  But those pits went 
5 about, I'd say, as far down as 30 feet.  They were 
6 pits.  And the key was the chemicals migrated through 
7 the surface of it to the ground, sank down below.
8 But that's where all the seepage pits were, in the 
9 northeast portion of the land.

10         MR. CRIPPEN:  Is a seepage pit generally near 
11 the --
12         MR. ROBLES:  Yes, yes, generally near the 
13 east gate. 
14         MR. CRIPPEN:  Another question.  Your 
15 distribution map looks like the distribution went 
16 pretty far to the west of the map.
17         MR. ROBLES:  Oh, mostly south.  Mostly south 
18 because there were some buildings that still were 
19 doing some work.  It was not just the seepage pits 
20 only.  There was other work going on in other 
21 buildings closer to where the library was -- where it 
22 is now.  There was some work done there, as well, and 
23 you see less as you go there.  And the water table 
24 rises and causes this [unintelligible] issue within 
25 the soil.  And that's where the spring came out 
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1 there, so it's not like a point source where you 
2 wonder where it came through. 
3         MR. CRIPPEN:  Recently the sewer system was 
4 put into the eastern part of La Canada, and I'm in 
5 that area.  I live in that area.  It's sort of the 
6 easternmost part of La Canada.  They were putting in 
7 a sewer there.  And I was taking to the guys when 
8 they put the sewer on my street, and I live up on the 
9 hill.  They said they were going to have -- I didn't 

10 follow up on this, but when they were putting the 
11 sewers [unintelligible] area because the water table 
12 was only about 10 feet below the surface.  That's the 
13 part of La Canada that's immediatly adjacent to JPL, 
14 and you're saying the water table is 200 feet below 
15 the surface.
16         MR. ROBLES:  Right.  We tested it.
17         MR. CRIPPEN:  Did you verify it?
18         MR. ROBLES:  That's beyond me.
19         MR. SAUNDERS:  One thing you have to keep in 
20 mind tonight, while you can ask questions and write 
21 comments, the purpose is really to take those 
22 comments and questions and give you a formal response 
23 back.  So they can give you just some general 
24 responses, but we really can't expect him to give you 
25 a formal answer tonight.  So they will give you those 



(818) 986-5270 (323) 465-3370 (310) 837-8700 (800) 826-0277
Wishnow, Tearney, Killion, A Legalink Company

7 (Pages 22 to 25)

Page 22

1 formal remarks back in the official response.
2         MR. CRIPPEN:  Okay. 
3         MR. RIPPERDA:  And, also, there is another 
4 hour after this informally.
5         MR. CRIPPEN:  That's fair.  These are just 
6 questions that came up in your presentation, the 
7 numbers, the topography, the depth.
8         MR. SAUNDERS:  And you will definitely get 
9 answers back in detail.

10         MR. CRIPPEN:  Thanks. 
11         MR. SAUNDERS:  Thank you.
12                Who else would like to ask some 
13 questions tonight or provide some comments to us?
14 Great opportunity, a great time to do this.  Please 
15 feel free to come up.  Thank you.
16         MS. COMPTON:  Hi.  I am Cynthia Compton, 
17 C-o-m-p-t-o-n.  I am also a JPL employee.  Most of 
18 you know me.  I've been at all three meetings.  I 
19 thank you for increasing your comment and question 
20 period to five minutes, although I have lots of 
21 questions this time.  You've incorporated the answers 
22 to my questions in most of your presentation.
23                Back to the seepage pits.  I heard you 
24 say that they took out the seepage pits, and I'm not 
25 really sure if that is technically correct about all 
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1 seepage pits because from what I understand, some of 
2 them are under the parking lots, some of them are 
3 under buildings, and some of them are literally 
4 undiscovered and some of them may even be lost.  So I 
5 just want to bring that out.  Is there a plan to go 
6 back and identify as many seepage pits as possible 
7 and maybe pulling everything out, pulling them out, 
8 like you said?
9                Another question I have is the -- the 

10 plume, also.  When you talked about the vadose zone, 
11 is that the entire area from the surface to the 
12 groundwater?  Is that the definition of vadose zone?
13 Okay.
14                And then I just want to comment again 
15 that the feasibility study is not at the Altadena 
16 Library.  I went there after the first meeting, and 
17 it wasn't there.  I mentioned this.  And I went there 
18 again last night.  And there are change pages there, 
19 but the actual feasibility study is not there.  And I 
20 really don't want everyone to have to go to Pasadena, 
21 having to go out to La Canada, having to go to JPL to 
22 chase this down.  It needs to be provided now.  Some 
23 of the answers to some of my questions last meeting 
24 were -- it's in the feasibility study, so I need to 
25 go over there and find the answers. 
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1                Also, you mentioned afterwards when 
2 you're delisted from the NPL list, the long-term 
3 monitoring and review.  I'd like to get some 
4 quantification of what does that mean, long-term 
5 monitoring?  Do they come out and look at it once 
6 every five years or once every six months?  I'm 
7 looking for some quantification there.
8                And then let's see here.
9                And also something about the EPA 

10 presumptive remedy, I'd like a clearer definition of 
11 what does that mean.  And I guess that's pretty much 
12 most of my questions.
13         MR. RIPPERDA:  I'll answer some of the 
14 questions, and then we'll get back to that -- so your 
15 last question was about presumptive remedies.  It's 
16 not really a legal term -- it's more of a working 
17 term -- where certain types of contamination are seen 
18 at almost all the SuperFund sites around the country; 
19 and, you know, over the last 20 years, multiple 
20 things have been tried.  And when you get down to 
21 using the same technology over and over again, we 
22 have volatile organic compounds in the soils, one 
23 tried and true technology is soil vapor extraction.
24 So another presumptive remedy would be treating, 
25 processing plants, and a few other industries have 

Page 25

1 technologies where we always use the same thing over 
2 and over again.  And when something has been called a 
3 presumptive remedy by EPA, it means that the people 
4 who are actually spending money -- they skip over a 
5 lot of the studies comparing alternative studies and 
6 then just cut to the chase, like they did here.
7                Your other question about long-term 
8 monitoring and the future aftermath after we've 
9 cleaned it all up, we're done.  We don't just walk 

10 away.  That's where EPA and the State of California 
11 says, "You still have to do long-term monitoring to 
12 be absolutely sure you got it all."  There's 
13 something called the five-year review, so every five 
14 years they have to write a comprehensive report to 
15 summarize everything.  That doesn't mean that they 
16 just monitor every five years.  So when they actually 
17 implement the remedy and the remedy is completed, 
18 they then have to negotiate between them and us how 
19 much monitoring they're going to do, which 
20 groundwater wells are going to be monitored, how 
21 often they're going to monitor them.  And it usually 
22 works out to be something like every six months. 
23                Several water purveyor wells will be 
24 monitored, and those are all part of the 
25 [unintelligible].  I'm not sure that that's being 
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1 negotiated, but it's usually once every six months. 
2         MS. COMPTON:  Is that in the public 
3 depositories?
4         MR. RIPPERDA:  Yes.  All of that information 
5 is publicly available.
6                You asked about the seepage pits, and 
7 that's more a question for the NASA guys.
8                Is there anything else that I can 
9 answer?  No?

10                Oh, and the incident with the library, 
11 I agree with you.  I hate to hear that it's not there 
12 because, you know, we're absolutely supposed to make 
13 sure that they're out there.  And the field checking 
14 person -- so if it's not there in the future, we'll 
15 get it there.
16         MR. ROBLES:  And I apologize for that.  There 
17 are people who love to take them home, so we have to 
18 constantly be checking, so -- that's not an excuse. 
19                Just to get back to what Mark said 
20 about the sampling, one of the things that we had to 
21 do is submit to them a sampling plan of how we're 
22 going to sample long term.  I will tell you, I have 
23 yet to see a site delisted, you know.  So a site is 
24 usually studied, monitored, and usually they start 
25 monitoring every quarter, and if they don't find 
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1 anything, then expanding it and expanding it to six 
2 months.  If that's working at the location, those 
3 documents are available to the public because that's 
4 the key.  You say, "Well, I want it still to be every 
5 quarter," so those would [unintelligible]. 
6                On the seepage pits, the pits that 
7 were taken out, you probably were talking about the 
8 bricks.  What we have found is that some of our what 
9 we call civilian structures -- and we compare those 

10 and we find red brick.  Those are the old seepage 
11 pits.  The plumbing is gone, everything was taken 
12 out, and we find the bricks.  There's nothing 
13 connected to them.  It's just the old site location.
14                We have done soil borings and soil 
15 analysis of all that, so we know generally -- we have 
16 pictures -- so we can see generally where the seepage 
17 pits were and all of that.
18                Some of them are under buildings, but 
19 wherever we have found them, we have done remediation 
20 on them and taken samples to see.  And off we go, the 
21 chemicals that were in there we don't see.  They've 
22 gone out [unintelligible].  But periodically we'll 
23 come across a seepage pit.  So those were kind of in 
24 the office to see what the site looks like.
25                Any other items that we didn't 
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1 address?  If nothing else, we'll answer you back 
2 formally, anyway.
3         MS. COMPTON:  Right.
4         MR. ROBLES:  Okay?
5         MS. COMPTON:  Thank you.
6         MR. SAUNDERS:  We had two people come in 
7 recently.  Just to let you know, we're in a public 
8 comment and question period.  This is an opportuinty 
9 for you to ask questions and provide comments to us 

10 about the proposed plan.  And we have some 
11 microphones around the room for you to come up to the 
12 microphones, state your first and last name, and 
13 please spell your last name for the court reporter 
14 for the record.  And, again, these questions and 
15 comments are on the record, and you will get formal 
16 responses, written responses back.
17                Any other questions or comments, 
18 please feel free to come up to the mike.
19                Yes, ma'am. 
20         MS. GONZAL:  Good evening.  My name is 
21 Cynthis Gonzal.  I'm a resident of Altadena, 
22 California.  Two questions.
23         MR. SAUNDERS:  Certainly.  Would you please 
24 spell your last name.
25         MS. GONZAL:  G-o-n-s-a-l.  G- as in good 
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1 -o-n-z-a-l.
2         MR. SAUNDERS:  Thank you.
3         MS. GONZAL:  [Unintelligible.]
4                In terms of long term, will JPL 
5 actually be monitoring the site or would it be an 
6 outside company or agency doing that? 
7         MR. ROBLES:  Could you clarify what you mean 
8 by "monitoring."
9         MS. GONZAL:  In terms of the toxicity levels.

10         MR. SAUNDERS:  You're talking about that the 
11 agency is not doing it themselves?
12         MS. GONZAL:  Yes.
13         MR. ROBLES:  Yes, there are agencies.  In 
14 fact, two of them are here.  How the SuperFund works 
15 is that all the documents that we produce for our 
16 contractor has to go over to them for review.  So we 
17 have U.S. EPA, Department of Toxic Substances, the 
18 State of California, and the Los Angeles Regional 
19 Water Quality Control Board.  And they have 
20 contractors, subcontractors, that make a lot of 
21 comments on our documents.
22                We go through draft, draft finals.
23 We discuss issues.  "Hey, we need more sampling here.
24 We need more lab analysis.  Here we need to drill 
25 another well here."  They are very active in the 
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1 process, and it's not just NASA doing its own thing.
2 We have to coordinate through them.  We have 
3 quarterly meetings called RPN meetings.  We have 
4 project management meetings.  Those are the meetings 
5 where we have working groups that decide on how we're 
6 going to do this.  They have had them for the last 10 
7 years.
8         MS. GONZAL:  Okay.  Second question.  In the 
9 printed material where you talk about the risks 

10 associated with exposures to chemicals, and you 
11 indicated that there were no risks by regulatory 
12 standards.
13         MR. ROBLES:  Right.  In the soils.
14         MS. GONZAL:  In the soils.  The risk that 
15 usually is associated with that, will you be 
16 monitoring that aspect, also, as relates to the human 
17 element?
18         MR. ROBLES:  Yes.  They're called MCLs, 
19 maximum contaminant levels.  And every time we take 
20 samples, quarterly take samples and telling where 
21 those levels are, and it's also to make sure that 
22 they're not coming to the surface.  And we're always 
23 having to revisit this to make sure that the public 
24 health is addressed.
25         MS. GONZAL:  What parameters are set for 
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1 that?
2         MR. ROBLES:  Those are regulatory parameters 
3 set by the State of California and the U.S. EPA.
4         MS. GONZAL:  Okay.
5         MR. RIPPERDA:  Just to clarify that a little 
6 bit, most of what we've been talking about 
7 [unintelligible] is just in the soils, and that's all 
8 on-site at JPL.  So in the printed material you have 
9 there are no risks from these chemicals.  That means 

10 there's no risk of exposures to the soils at JPL. 
11                But the other component to the whole 
12 site is groundwater underneath the site is migrating 
13 off-site.  We're not really talking about that 
14 tonight, but I may as well say a little bit about it. 
15                So some of these chemicals have gotten 
16 into the groundwater, and that's why NASA is 
17 proposing the cleanup of the soil with soil vapor 
18 extraction because they don't want to put any new 
19 chemicals into the groundwater.  It's much cheaper to 
20 clean up the soil than it is to clean up groundwater.
21 So the more you take out before it hits the 
22 groundwater, the quicker you can clean up the 
23 groundwater long term.
24                So the chemicals that are in the 
25 groundwater could pose a risk if you actually drank 
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1 the groundwater without it being treated.  But all of 
2 the water purveyors, Lincoln Avenue, La Canada, City 
3 of Pasadena, if their water levels have contamination 
4 above health-based limits set by the State of 
5 California or by U.S. EPA, they install -- I think 
6 mostly it's carbon treatment around here.  And so 
7 they treat the water before it gets sent out to 
8 anybody in the public.  So even though the chemicals 
9 are in the groundwater, it's all being treated and 

10 taken care of before it's sent out to the public.
11                So even though it's in the 
12 groundwater, it's all being treated and taken care of 
13 before the water gets out to the public.  So now that 
14 we say there's no risk from these chemicals, it's 
15 because the water purveyors are actually treating the 
16 water.
17         MR. SAUNDERS:  We really appreciate your 
18 comments and questions.  Who would like to comment or 
19 ask a question next?  Ma'am.
20         MS. HIBNER:  My name is Sara Hibner.  The 
21 last name is H-i-b-n-e-r.
22                Actually, I'm talking about reaching 
23 the groundwater; however, many of us around here 
24 understand about groundwater and the rain basin and 
25 all of those kinds of complexities as to how our 
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1 local water is pumped.  I think it would be helpful, 
2 and in the future when you are discussing 
3 groundwater, if you specify that what you are talking 
4 about is the rain basin.  If there is such a setup by 
5 Lincoln Avenue Water that you mentioned or whatever 
6 you mentioned, those people that have to live in the 
7 area who are informed will be better able to 
8 understand exactly what it is you are saying.
9                Thank you. 

10         MR. SAUNDERS:  Thank you.
11                Who would like to speak next?  Any 
12 other comments or questions from the public?
13                Yes, sir.
14         MR. O'KENE:  My name is John O'Kene, O 
15 apostrophe K-e-n-e.  I'm a resident of La Canada.
16 I apologize for my lack of sophistication.  I was 
17 born in West Virginia, and the first thing I ever 
18 heard back then is when the canary dies, it's time to 
19 get out of the mine.
20                And what you're not telling us or not 
21 explaining, and having read the report at the 
22 library, what he's not addressed is:  What are the 
23 potential problems from a breakdown in the extraction 
24 system that permits the escape of any of these vapors 
25 into the atmosphere?  What is the potential danger?
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1 What is the catastrophe level possible?  You have 
2 3,000 school-aged students in the direct prevailing 
3 winds from where your cleanup site is.
4                The best laid plans of mice and men 
5 often go awry.  Tell me that you're going to have 
6 monitoring systems set up around that will let you 
7 know that there is more come out than should have.
8 These are the remedial actions.  What are the 
9 preventative actions?  And I think that the parents 

10 of the students who send their kids to those schools 
11 need to know what the potential dangers are.  And 
12 that is not put out.  That information is not made 
13 generally available.  I understand that there's no 
14 risk while it's in the ground, unless your kid digs 
15 down in this dirt.  But you're pulling it out of the 
16 ground, and you're not telling us what could go 
17 wrong, how you're going to prevent that from going 
18 wrong, and what remedial action needed to be taken in 
19 case it does go wrong.  I would simply like to see 
20 that, not for myself, but for the general population 
21 who live in that area.
22                Thank you. 
23         MR. SAUNDERS:  We appreciate your comments on 
24 that.  We will respond to that in the responses in 
25 the summary in detail. 
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1         MR. ZUROMSKI:  And let me just say the level 
2 of detail as we were talking about earlier today is 
3 really for a written response because we don't have 
4 all that detail here in front of us today.
5                But what we can tell you, in general, 
6 is that, as we talked about earlier today, the 
7 systems are designed such as that when there are 
8 types of upsets in the system, such as the vacuum 
9 break or a vacuum leak or some other type of leak in 

10 the system, the system automatically shuts down.  And 
11 we also have an operator that is on the site at least 
12 daily that is monitoring the system to make sure 
13 there are not those types of problems.
14                But we need to address that.  The 
15 detail that you're asking for today, that really 
16 needs a written comment, and we will look back at the 
17 feasibility study and see exactly those types of 
18 detail that you're looking for.  Thank you, though.
19         MR. SAUNDERS:  Any other comments or 
20 questions?
21                Yes, sir.  There's a mike right 
22 there.
23         MR. FIEDLER:  My name is Dick Fiedler.  My 
24 office is in Lincoln Avenue Water's domain.  Also I 
25 live in [unintelligible].  Just a couple questions.
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1         MR. SAUNDERS:  Sir, could you please spell 
2 your last name.
3         MR. FIEDLER:  F-i-e-d-l-e-r.  Like Fiedler, 
4 but no baton.  Some people recognize the name.
5                Is there SuperFund money being 
6 expended for this meeting?
7         MR. RIPPERDA:  No.  All the cleanup is being 
8 paid for by NASA.
9         MR. FIEDLER:  Where is the SuperFund money in 

10 this cleanup?
11         MR. ROBLES:  Actually, the answer, Mark, all 
12 money is being spent by NASA.  Not the SuperFund, the 
13 federal SuperFund.  It's being paid through NASA.  We 
14 have to put a line item in Congress and get 
15 appropriate funds, and that's what we do.  But 
16 Congress appropriated funds to come through NASA for 
17 cleanup.
18         MR. FIEDLER:  Great.  NASA, not JPL or Cal 
19 Tech?
20         MR. ROBLES:  Right.  NASA is paying 100 
21 percent of the bill right now.
22         MR. FIEDLER:  There were, I think, two 
23 proposed systems that were shown on the slides up 
24 there.  The first one shows to preventing the VOCs 
25 from entering the atmosphere as that young man --
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1                (Discussion held off the record.)
2         MR. FIEDLER:  There were two descriptions, 
3 alternative A and B up there.  I'm just kind of 
4 wondering which one are we talking about, the first 
5 one that had extraction and removing the VOCs before 
6 they go into the atmosphere or another one because I 
7 didn't see another one?
8         MR. ROBLES:  The alternative number two.  The 
9 first alternative was no action.  And that includes 

10 air circulating.  Base soil vapor extraction includes 
11 that.
12         MR. FIEDLER:  Does the VOC removal require 
13 heat?
14         MR. ROBLES:  No.
15         MR. FIEDLER:  So, therefore, the VOCs that 
16 are underground basically live there until the 
17 pressure is such that they are volatized?
18         MR. ROBLES:  They are in vapor form.  They 
19 are particles -- the chemicals are around particles, 
20 and you pump air through the soil.  They volatize and 
21 that comes up the pipe and you put them through a 
22 carbon system, like a Britta filter, but larger, and 
23 it's captured in there.
24         MR. FIEDLER:  I think the VOCs are in a 
25 liquid form until you apply the pressure?
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1         MR. ROBLES:  Yes, they are in a liquid form.
2         MR. FIEDLER:  And the Navy is going to be in 
3 charge of this operation?
4         MR. ROBLES:  [Unintelligible.]
5         MR. FIEDLER:  And they've been doing it out 
6 at Vandenberg?
7         MR. ROBLES:  Yes.
8         MR. FIEDLER:  Who else has been employed to 
9 do the work?

10         MR. ROBLES:  Other subcontractors that we've 
11 had are Force Wheeler.
12         MR. FIEDLER:  But they're doing some analysis 
13 work.  Who is doing the actual VOC removal?  The 
14 Navy?
15         MR. ROBLES:  The Navy.
16         MR. FIEDLER:  Under contract with someone 
17 else?
18         MR. ROBLES:  No.  Under contract to NASA.
19         MR. FIEDLER:  So it's Navy equipment? 
20         MR. ROBLES:  Navy equipment, and they sub it 
21 out to other subcontractors.  One of them is Geofund 
22 here who is actually doing the on-site work.
23         MR. FIEDLER:  The on-site work removal? 
24         MR. ROBLES:  Yeah 
25         MR. ZUROMSKI:  I'm Richard Zuromski from the 
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1 Navy.
2                How it works is NASA sends money to my 
3 office, the Navy office, and my office then contracts 
4 out with Navy contractors to do the work.  The 
5 contractor who is actually doing the field work for 
6 the [unintelligible] soil vapor extraction and is 
7 also doing -- taking the soil vapor samples is 
8 Geofund Incorporated, and we have a couple of 
9 representatives from them here today.  And if you 

10 talk to them, they're out there in the field at least 
11 four, five, six days a week operating the system, 
12 taking samples, and running the system under contract 
13 with the Navy.  But we get our money from NASA.  And 
14 it's all under a big -- what Mr. Saunders said 
15 earlier, a memorandum agreement between NASA and the 
16 Navy.
17         MR. FIEDLER:  I appreciate that, and I'm glad 
18 everybody is getting paid.
19                Are they going to do the rest of the 
20 cleanup, or does that go out to bid to the lowest 
21 bidder?
22         MR. ZUROMSKI:  No.  What's happening is we 
23 have two separate contractors.  Geofund is one 
24 contractor that is actually doing the fieldwork under 
25 an existing Navy contract.  So they're doing the 
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1 actual fieldwork.
2                We have another contractor, Patel, 
3 Patel Engineering Institute, who is the contractor 
4 who set up this meeting here today; and they also do 
5 the [unintelligible] plan and the mailings that were 
6 sent out.  But they're also doing the detailed 
7 technical analysis of the way the soil extraction 
8 wells that are going to be put on the site are going 
9 to go.  So we have two contractors out working to do 

10 this work.  First there's Patel.  When they try to 
11 decide where those wells are going to go, and then 
12 once we've decided where they're going to go, we'll 
13 give the rest of the work back to Geofund to install 
14 the wells and install the systems.  And that's the 
15 great scheme of how it all works.
16         MR. FIEDLER:  So Patel, under your auspices, 
17 is the consulting engineers? 
18         MR. ZUROMSKI:  Yes.
19         MR. FIEDLER:  And Geofund is at the site, is 
20 actually going to do the work? 
21         MR. ZUROMSKI:  Yes.
22         MR. FIEDLER:  Congratulations.
23                Now, what is the assumption that this 
24 soil remediation removing what's in the soil will 
25 have no effect on what has gone into the groundwater 
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1 as of now?  Increased VOCs into the groundwater could 
2 result from this vaporization process?  Decreased 
3 VOCs, I know that would be the hope, but what do you 
4 think really reality means? 
5         MR. ZUROMSKI:  The reality is, as Mark 
6 Ripperda said earlier today and I said, the reality 
7 is that this technology actually removes the 
8 chemicals from the soil and pulls them above ground 
9 for treatment so that they never reach the 

10 groundwater.
11                And as you can see from the results of 
12 our preliminary results, from just our pilot test of 
13 the soil vapor extraction at the JPL site, we did 
14 actually physically remove 200 pounds of these 
15 chemicals from the soils before they ever reached the 
16 groundwater.  So it will actually remove the 
17 chemicals from the soil.
18         MR. FIEDLER:  I understand the theory.  I 
19 think I can almost guarantee you that we've probably, 
20 at Lincoln Avenue, removed over 200 pounds of the 
21 VOCs that you're talking about that you extracted by 
22 vapor extraction.  And I imagine the City of Pasadena 
23 has removed more than that in their groundwater 
24 treatment.
25                My question is:  If you really don't 
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1 know what's going to go down versus what's coming up, 
2 even though you know what's coming up, it might be 
3 more that goes down, I think NASA should do increased 
4 testing at the Pasadena water sites and at Lincoln 
5 Avenue sites to find out if this is going to be a 
6 factor.  Because if we have to start using more 
7 activated carbon to remove those VOCs, as far as I'm 
8 concerned, it's -- there's going to be hell raised on 
9 who's paying for it.  You understand?  So I just 

10 don't think you really know.  I don't know.  I've 
11 tried to study the process at length.  I don't think 
12 anybody necessarily knows what is going to happen to 
13 all those VOCs, but you already know they've gone 
14 down there and they've contaminated the groundwater.
15 So now -- I mean, we may think that this soil 
16 remediation is a Godsend, you know; it's going to 
17 solve all the problems.  Don't bet too many martinis 
18 on it. 
19         MR. SAUNDERS:  And Richard --
20         MR. ZUROMSKI:  We're going to have to --
21         MR. FIEDLER:  I really would like to have a 
22 transcript of this meeting -- not in the library, but 
23 sent to Lincoln Avenue so we can understand and have 
24 it in our books.
25                Is that permissible?
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1         MR. ZUROMSKI:  We can take that request under 
2 advisement.
3         MR. FIEDLER:  That's all I have to do. 
4         MR. ZUROMSKI:  Thank you.
5         MR. FIEDLER:  I thank you very much.
6         MR. ZUROMSKI:  Thank you.
7         MR. SAUNDERS:  Any other questions or 
8 comments.
9                Yes, ma'am.

10         MS. SCHRANHAZON:  My name is Randi 
11 Schrahazon, S-c-h-r-a-h-a-z-o-n.  Down where I'm 
12 [unintelligible] I have two children at the La 
13 Canada High School.  And are any of the four 
14 chemicals that you mentioned, is it possible in the 
15 event, say, of an earthquake when monitoring the 
16 leaks would no longer be a leak, it would be a crack, 
17 would these four chemicals come together and produce 
18 something like when a train has a crash and they have 
19 the cloud of smoke and they have to evacuate an 
20 area?
21                I mean, not to be personal.  I just 
22 got out of jury duty today -- because I taught 
23 chemistry, but I would not even begin to use that 
24 excuse to solve this problem.  But could those 
25 chemicals, once turned into a gas, combine and create 
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1 a cloud which could mean evacuating not only the high 
2 school children, but the children above?  And then 
3 there's a riding stable, and it's pretty difficult to 
4 evacuate a hundred and some horses.  Then we have 
5 quite a bit of evacuation going on a very narrow and 
6 crowded street, on La Canada Boulevard.
7                Is there some kind of a chemical 
8 problem here?
9         MR. SAUNDERS:  Well, ma'am, again, we have 

10 your comment and it's something that we should 
11 respond to in a written response in more detail, and 
12 that's what we want, to wait for the responsive 
13 summary.  I think that would be more appropriate.
14         MR. ZUROMSKI:  I think that leads right into 
15 the level of detail as far as chemicals combining and 
16 forming toxic clouds are really beyond what we can 
17 answer for you right now.  But what we can, with the 
18 limited response I can give you right now, is that 
19 when and if there is an earthquake and when and if 
20 there are some power failures, the system operates 
21 all in a vacuum.  When it shuts off, there's 
22 nothing -- you know, the chemicals stay in the 
23 ground.  There's no more drawn to the surface.  So 
24 there really couldn't be probably enough risk that 
25 they would escape to the atmosphere because none 
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1 would be drawn out anymore.  But, again, as far as 
2 the formation that you're talking about, please 
3 submit those in written comment, and we'll give a 
4 detailed written response to your comment.
5         MS. SCHRAHAZON:  I'm just curious -- when a 
6 carbon filter is removed, you said it's recycled.
7 How?  What's that process? 
8         MR. ZUROMSKI:  Sure.  I'm really not sure of 
9 the cost.  Actually, what we do is they're in a big 

10 carbon canister, and when the carbon canister becomes 
11 full of chemicals, we take it off-site to a recycling 
12 facility and basically a brand-new canister is put 
13 inside.  I'm not sure of the actual costs, though, 
14 actually, of one those canisters.  Again, if you 
15 like, I could give you --
16         MS. SCHRAHAZON:  Again, I'm just saying as 
17 they're transporting the carbon filters with those 
18 very condensed chemicals, they would have to just 
19 about drive by the high school.  And good luck if 
20 it's during pickup and drop-off.  And if there was an 
21 accident and it did fall off the truck -- I mean, I 
22 know these are all what-ifs, but there's a lot of 
23 children there, a lot of panic.  Maybe with all that 
24 in La Canada they should have have some kind of 
25 contingency plan here, knowing a truck with chemicals 
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1 will be traveling by the school.  Maybe do it after 
2 school.  Maybe do it in the evening. 
3         MR. ZUROMSKI:  Again, we will respond to that 
4 in writing.  But the transportation of hazardous 
5 waste and chemicals off-site, we do use a very 
6 [unintelligible] to do that.  But for details like 
7 that, again, submit your questions and we'll respond 
8 to that.
9         MR. SAUNDERS:  And just to reiterate a couple 

10 of things.  What you're providing to us is official 
11 comment that's going into the record, and it will be 
12 responded to.  If you want to write even more 
13 details, feel free to submit them, but we have your 
14 comments now for the record.  And you will get a 
15 written response in response to some of them.
16                And just to clarify one other thing, 
17 again, our project managers here have been responding 
18 to some of the questions because they are dealing 
19 with information that's already out in fact sheets 
20 and it's very general information.  When we get to 
21 hypotheticals and more detailed types of questions 
22 and comments, we are required to respond officially 
23 in response in a summary, and we can't really give a 
24 response here at this particular meeting.
25                Typically, in this situation, project 

Page 47

1 managers don't even respond at all to any of the 
2 questions.  It's very general, but they want to give 
3 you some feedback.
4                Do we have any other questions or 
5 comments?  Feel free to come on up.  We really 
6 appreciate.
7         MR. SHOPTSBERGER:  Terry Shoptsberger, 
8 S-h-o-p-t-s-b-e-r-g-e-r.  I'm a little confused about 
9 what the SuperFund really is, if NASA is paying the 

10 bill.  Also, the second question, [unintelligible] 
11 all the way through located in [unintelligible] with 
12 the current environmentally unfriendly administration 
13 in Washington, how can you begin and how do you 
14 guarantee that it's going to continue?
15         MR. RIPPERDA:  So the first part about 
16 SuperFund and what is it.  My whole description of 
17 Congress passing this law that created a tax, all 
18 that money is only paid for abandoned sites.  So EPA 
19 spends that money when the site has been abandoned 
20 and nobody else is going to clean it up.
21                But the sites operating, then Congress 
22 gave EPA the authority to make the operating entity, 
23 in this case NASA or particularly operating with 
24 NASA's money, but we can make them spend their money 
25 to clean it up.  Peter will talk about the budget. 
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1                But just, you know, the environmental 
2 climate in Washington [unintelligible], but funding 
3 for environmental cleanups has been pretty constant 
4 whether it be Democrats or Republicans.  That doesn't 
5 get messed with that much.  And EPA in California 
6 still has the authority to take action against NASA.
7 So if Congress were to say, "We're not going to give 
8 you money to clean it up," then EPA can take an order 
9 against them, which maybe doesn't mean anything, but 

10 we have the authority to make them do it.  But if 
11 Congress just flat out says no, we can't override 
12 Congress.  But Peter has the information.
13         MR. ROBLES:  Believe it or not, even though 
14 this is a friendly [unintelligible] administration 
15 they have been sending us, they are not adverse to 
16 environmental.  They are supporting funding.
17                The way the funding works at NASA is 
18 like it works at other agencies.  The actual funding 
19 for SuperFund or environmental issues is expensed.
20 It can't be touched.  You have to put in actual line 
21 item in the budget for that agency.  So with NASA 
22 going off doing some rocket testing, doing some 
23 research, and at the bottom there is this SuperFund 
24 budget that you have to put down.
25                Once Congress funds that, and they 
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1 usually fund it at first, that is spent.  We are 
2 programmed -- we've budgeted three and a half million 
3 a year.  This year it will be a lot more because they 
4 feel that it's important to start the work here.  We 
5 have been pretty consistent over the years to get 
6 something, and we've been cut a little bit and 
7 getting more, but we've never been totally axed out 
8 of any funding.  So we're pretty sure that we'll be 
9 funded for that in that sense.

10                And just to get back to Mark, the 
11 SuperFund process is a way for the government to deal 
12 with these issues because it puts the onus on us.  We 
13 can't put a line item in a budget until we get on the 
14 SuperFund list.  So in one sense, we like the 
15 SuperFund because it allows us to immediately put a 
16 line item in the budget once we get in the SuperFund 
17 process, and that's what helps us.
18                Do you want to stand up and ask a 
19 question?
20         MS. GONZAL:  Sure.  What timeline are we 
21 talking about in terms of getting approval for the 
22 budget?
23         MR. ROBLES:  Could you state your name for 
24 the record again.
25         MS. GONZAL:  My name is Cynthia Gonzal.
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1         MR. ROBLES:  The budget -- we usually are 
2 talking a five-year cycle plan.  Every five years.
3 So this year we're planning for this year and the 
4 next five years, next year, next five years.  So 
5 that's usually how the budgets work.
6         MS. GONZAL:  But specifically in terms of 
7 when you begin the work -- to do the cleanup process.
8         MR. ROBLES:  We are planning -- once we get 
9 approval [unintelligible] to expand what we're doing 

10 right now, the pilot study.  So we are doing 
11 something.  But we want to be able to start the whole 
12 work as soon as possible.
13         MS. GONZAL:  But you don't know what date 
14 that is?
15         MR. ROBLES:  In the next six months, we want 
16 to start the construction of the VOC treatment 
17 system.
18         MS. GONZAL:  The second part of that:  What 
19 is the rate of migration or absorption in the soil to 
20 the groundwater without this situation?
21         MR. ROBLES:  I wouldn't even hazard a guess.
22 We need to give a formal response to that.  We will 
23 give you a formal response to that. 
24         MR. SAUNDERS:  Who would like to ask 
25 questions next?  Please feel free to come up to the 
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1 mike.
2                Sir, before we let you come up, I'd 
3 like to get any other people first.  You will get 
4 another chance once we get other speakers, unless 
5 there are no other speakers that would like to speak 
6 right now.
7                Yes, ma'am. 
8         MS. SWAIN:  My name is Barbara Swain, 
9 S-w-a-i-n.  I'm not in this field at all, but I have 

10 a nephew at UC Berkley who has been involved in the 
11 steam extraction process.  And I have sent him some 
12 information about this and asked him for his 
13 comments.  And I sent him information that I took 
14 from the summary report.  And I just wanted to pass 
15 along a couple of things.  And, actually, I can pass 
16 along his whole response, which is --
17         MR. SAUNDERS:  If you'd like to give it to 
18 the court reporter, sure.
19         MS. SWAIN:  Okay.
20         MR. SAUNDERS:  She can enter it into the 
21 record.
22         MS. SWAIN:  The one comment was he's actively 
23 working on a project about removing perchlorate.  And 
24 apparently this is a little more difficult than we 
25 might have thought, and so he wasn't sure that it 
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1 should be put on your chemicals of concern list.
2 It's not on it right now because you didn't think it 
3 was a problem, but the work that they're doing there 
4 indicates that it goes into the fine particle soil 
5 and really doesn't come out that easily.
6                He was also thinking -- suggested that 
7 in the 40 years since we quit dumping into the wells, 
8 into these seepage tanks, why hasn't all of that 
9 already vaporized?  And he's guessing that maybe it's 

10 tied up with some other product that really also 
11 needs to come out, which won't come out on a 
12 vaporization.  I may not be reading this right, but I 
13 think that was the idea.  So that perhaps needed to 
14 take a little more attention.
15                And there's a little more here, some 
16 of it, but I don't want to repeat it all without 
17 reading, and I won't try to do that now.  I just want 
18 to say I absolutely feel that we need to remove this 
19 material from the earth and set an example for the 
20 entire country and for private industry.  And do it 
21 and get it rolling so that it becomes a doable 
22 process for any old gas station and anybody who owns 
23 property.  So I just want to express my own concern 
24 that we make this possible and to do it the best way 
25 we possibly can.  And if we find more stuff than we 
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1 thought -- every project that the steam extraction 
2 has taken on, at least each of the reports I've 
3 read -- Livermore Lab, the Edison site, the Naval Air 
4 Station in Alameda, which the Navy people probably 
5 know all about -- it seems like there's more stuff 
6 than anybody ever expected no matter who was doing 
7 the estimate. 
8                So thank you. 
9         MR. RIPPERDA:  I have a quick question:  Is 

10 that a form you can turn in?
11         MS. SWAIN:  Absolutely.  I just printed it 
12 off the Internet.  It was an E-mail.  We were just 
13 going back and forth.  So I will give it on the court 
14 reporter.
15         MR. SAUNDERS:  Do we have anybody else that 
16 would like to provide any comments or questions?
17 Feel free.  This is your opportunity.  We like the 
18 feedback from you.  We really appreciate this.  We 
19 have a lot of information.  Any other comments or 
20 questions?
21                Well, we have comments and questions 
22 from the individual that already commented, so I'll 
23 go ahead and start with him if there's nobody else at 
24 this point in time.
25                Okay, sir, why don't you come on up. 
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1         MR. CRIPPEN:  Bob Crippen again.
2 C-r-i-p-p-e-n.
3                Earlier some of the discussion sounded 
4 like this was going to be the first time that 
5 something toxic had been removed from JPL.  Clearly, 
6 it's a large facility.  Toxic, hazardous materials 
7 are moved in and out of there on a regular basis, 
8 just like they are at a gas station.  This is nothing 
9 new.  It must meet current policies, and whatever 

10 materials are going past the high school -- there's 
11 lots of materials going past the high school on a 
12 regular basis.  I just want you to keep that in 
13 mind.
14                Question:  Is there an estimate of how 
15 much material has been dumped at the site?  It's 
16 probably very difficult because it goes back to the 
17 '30s, '40s, and '50s.  It probably wasn't monitored. 
18         MR. ZUROMSKI:  Actually, I can't tell you an 
19 estimate of what was dumped, but I can tell you an 
20 estimate of what we believe to be the actual VOCs in 
21 soil, soil vapor, which is estimated from two to five 
22 thousand pounds of VOCs.  That's an estimate of how 
23 much is in the soil and soil vapor.  I'm not sure how 
24 much was actually put into the seepage pits.
25         MR. CRIPPEN:  Of two to five thousand pounds 
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1 in the soil, what percent do you think is 
2 recoverable?
3         MR. SAUNDERS:  Again, that's something you 
4 can save to the response to his question.
5         MR. CRIPPEN:  I guess you would probably have 
6 to try and experiment --
7         MR. ZUROMSKI:  We try.  Generally, I can't 
8 give you a number of how the number is going to be. 
9         MR. CRIPPEN:  I understand.

10         MR. ZUMROWSKI:  A hundred percent.
11 Ninety percent.  What I can say is that we have 
12 regulatory levels that we have to meet.  When we do 
13 the soil vapor extraction, we have to extract 
14 chemicals to those levels.  And when we get below 
15 those levels, we can shut the system off.  So when we 
16 meet those levels, that's when the cleanup is done.
17 And those levels are set in a decision which we 
18 agreed with the state and the fellow from the EPA to 
19 clean up this site.
20         MR. CRIPPEN:  Okay.  I think a little earlier 
21 we talked about what if something goes wrong.  What 
22 if gases escape into the air?  It raises the 
23 question:  You recovered 200 pounds in how many 
24 days?  What is the rate?  I mean, if the thing was 
25 wide open for a day, how much would escape?  A half a 
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1 pound?  A pound?  A pound and a half?
2         MR. ZUROMSKI:  That was a pilot study done 
3 over 14 months.
4         MR. CRIPPEN:  So it would be half a pound a 
5 day?
6         MR. ZUROMSKI:  [Unintelligible.]
7         MR. SAUNDERS:  We can respond in more detail 
8 in the responses.
9         MR. CRIPPEN:  One last question:  Where is 

10 the -- what I wrote down here is currently operating 
11 extractor?  I don't know if it's currently operating.
12 Where was the testing well?
13         MR. ZUROMSKI:  It's right next to the fire 
14 station in the parking lot of building -- right next 
15 to the security fire station from the parking lot.
16         MR. CRIPPEN:  The new building? 
17         MR. ZUROMSKI:  Yes.  The brand-new building.
18         MR. CRIPPEN:  Thanks.
19         MR. SAUNDERS:  Thank you.
20                And you had a question.
21         MS. COMPTON:  Hi.  Cynthia Compton, 
22 C-o-m-p-t-o-n.  I heard a couple times -- I heard a 
23 couple comments, "That's a great question.  Would you 
24 please write it down."  And so my question is:  Do we 
25 have to write up our spoken questions?
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1         MR. SAUNDERS:  Ma'am, I stated that.  What 
2 you said verbally is for the record right now.
3         MS. COMPTON:  Okay.
4         MR. SAUNDERS:  If you want to submit any more 
5 detailed questions, you can.  But what you have said 
6 right now is for the record, and it will be responded 
7 to.
8         MS. COMPTON:  And it will be responded to.
9 Okay.  Those responses will be [unintelligible].

10         MR. SAUNDERS:  No.  They will be put together 
11 in a response [unintelligible].
12         MR. ZUROMSKI:  However, if you do want a 
13 personal response sent to your home to your comment, 
14 just put your address on the comment card, and I 
15 think there's a little box you can check that says, 
16 "I want the written response," and we will mail you 
17 your response.  So in addition to the responses in 
18 the summary, we will also mail the personal responses 
19 to your questions.
20         MS. COMPTON:  So for me to receive a response 
21 to other people's questions, I have to find -- what 
22 is that document called again? -- response to 
23 summary?
24         MR. RIPPERDA:  This is a pretty small group, 
25 and, hopefully, everyone signed in.  Can you send the 
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1 responses to everybody that attended the meeting?
2         MR. COMPTON:  That would be great if we could 
3 all read all the responses.  I know there were some 
4 great questions I would like to see the responses to, 
5 as well. 
6         MR. ZUROMSKI:  Again, as Mark said, we can 
7 send it.  If everybody does want a copy of the 
8 response in the summary that's here at the meeting -- 
9 when you signed in make sure you signed it before you 

10 leave today, and I guess as long as you're signing in 
11 we'll just make sure that the folks who have signed 
12 in and have attended these meetings will receive a 
13 copy.
14         MR. SAUNDERS:  I just want to clarify 
15 something again.  What Richard said, this comment 
16 sheet, if you fill it out and state at the bottom 
17 that you would like to get a written response back, 
18 that's perhaps the best way to do it.  Otherwise, we 
19 will be sending these responsive summaries to people 
20 who don't want copies of it, and also wasting the 
21 taxpayers money in the process, so we don't want to 
22 send unsolicited material.
23                If they want solicited material, you 
24 can fill out the comment sheet here and state 
25 specifically when you turn it in that you would like 
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1 a written response.
2                (Discussion held off the record.)
3         MS. COMPTON:  The soil vapor extraction 
4 operation, I heard you say that there will be an 
5 operator there daily.  Does that mean he will be 
6 there continuously during the time of operation?  So 
7 the concern about the gases leaking or anything like 
8 that, it won't necessarily be caught by a realtime 
9 person that's there at the site at the time it's 

10 operating?
11                And I was going to ask the same 
12 questions on the current presidential administration: 
13 Is the line item he's talking about or the NASA 
14 budget that's for the SuperFund cleanup efforts, is 
15 that limited to a certain percent and does that 
16 impact the overall NASA budget? 
17         MR. ROBLES:  It's called ECR, environmental 
18 compliance regulation.  It's approximately 45 to 50 
19 million a year, [unintelligible] -- excuse me.  So 
20 it's a small amount, but it is a consistent amount, 
21 and it's always taken out as part of that.
22                Congress won't let us 
23 [unintelligible]; so it's not impacted from the 
24 standpoint of, you know, it's always there.  It's 
25 always required.  It's always been filled in one form 
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1 or another.  Sometimes you get more, but it's never 
2 been you're not going to get.  Because understand 
3 that SuperFund is a continual process.  You can't 
4 just stop it in the middle.  Plus the regulators will 
5 get real mad at us.
6         MR. SAUNDERS:  I think there was a comment 
7 that each budget is planned five years in advance.
8 You don't just plan for that for the next year.  The 
9 process is already started, the money funds for five 

10 years.
11                Any other questions or comments? 
12         MR. FIEDLER:  It just came to my mind.  Dick 
13 Fiedler again.  Since the Navy has been involved in 
14 this for some time now, I was just wondering from a 
15 material standpoint, material balance standpoint, 
16 these wonderful chemical engineers the Navy has, if 
17 you estimated, as you already said, 2,000 to 5,000 
18 pounds of VOCs, question mark, question mark, have 
19 you calculated, just for the heck of it, for the last 
20 years that JPL has funded the Pasadena 
21 [unintelligible] and well water and the stuff that 
22 Lincoln has been doing just on activated carbon 
23 liquid absorption, have you calculated just how many 
24 pounds of VOCs Pasadena and Lincoln has removed from 
25 the groundwater compared to what you were saying now 
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1 remains in the groundwater?  Hasn't that calculation 
2 been made? 
3         MR. ZUROMSKI:  No.  But that will be part of 
4 our summary.  But no.  That would be some of the 
5 work.
6                Again, put your comment in writing.
7 That is something that -- I'm not sure -- let me just 
8 say overall how the SuperFund process works is even 
9 if -- when we respond to your comments, we're not 

10 only responding to you; we're also responding to EPA 
11 and the state regulators.  And what happens is when 
12 we do our Record of Decision, which is the final 
13 binding agreement for cleanup at JPL, what is taken 
14 into account are the facts that we already decided on 
15 as far as the type of technology to use but also 
16 other factors.  One, community input, which is what 
17 you're doing tonight, and also regulatory acceptance, 
18 which considers how they feel about the technology 
19 plus how they addressed questions like you're raising 
20 tonight.  So those type of questions and input are 
21 things that the regulators may now ask us to go back 
22 and do before they'll sign a Record of Decision.
23         MR. FIEDLER:  With all the questions that 
24 have been asked tonight, I presume that on the 
25 record --
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1         MR. SAUNDERS:  Your questions are on the 
2 record.
3         MR. FIEDLER:  -- there are going to be some 
4 answers?
5         MR. ZUROMSKI:  Yes.
6         MR. SAUNDERS:  Yes.  You don't have to submit 
7 them in writing unless you want to submit something 
8 in more detail.  We have them for the record.
9                Do we have any other questions or 

10 comments from the public?
11                Yes, ma'am.  Please step up to the 
12 mike.
13         MS. UNDERWOOD:  My name is Nancy Lee 
14 Underwood, and I am Underwood Loss Control 
15 Environmental
16         MR. SAUNDERS:  Would you spell your last 
17 name.
18         MS. UNDERWOOD:  Underwood.  Underwood.
19                I just wanted to make a comment to one 
20 of the young ladies, and I know when you're -- I'm a 
21 [unintelligible] driver contractor, and I've been 
22 around for 19 years, but I wanted to ask a question 
23 pertaining to how CPR transporting -- he mentioned 
24 something about transporting hazardous waste near the 
25 school.  There are -- I'd like to answer that 

Page 63

1 question.
2                It's not done [unintelligible]; it's 
3 done under a controlled environment.  The Department 
4 of Transportation has hazardous regulations that any 
5 hazardous waste contract must apply to before 
6 transporting on any local streets.  So all the plans 
7 are made in advance, you know.  The director has to 
8 write a whole plan and all the regulatory 
9 requirements have to be in line with that so it's 

10 safely done.
11                Another area I just want to 
12 [unintelligible], and then I'll be done.  Anytime
13 there's an environmental contract that 
14 [unintelligible], you have your geologists, 
15 hydrogeologists, who I report to at our 
16 [unintelligible] on a regular basis.  I operate all 
17 the time monitoring the environmental -- 
18 environment -- getting [unintelligible].  This is so 
19 they know exactly, if it goes anywhere near, there 
20 are engineering controls if you have any exposure to 
21 the environment. 
22         MR. SAUNDERS:  Thank you.
23                Any other comments or questions, 
24 feedback from the public?  Again, this is a great 
25 opportunity.

Page 64

1         MS. GONZAL:  Last question. 
2         MR. SAUNDERS:  Again, please state your name 
3 for the record.
4         MS. GONZAL:  Sorry.  Gonzal, G-o-n-z-a-l, 
5 last name.
6                This doesn't in any way affect the 
7 community by virtue of the number of people that are 
8 here.  My concern is:  How public will this hearing 
9 be made to the community?

10         MR. ZUROMSKI:  Are we talking about how we 
11 advised of this meeting?
12         MS. GONZAL:  How we responded to the concerns 
13 of the community that are present in the meeting? 
14         MR. ZUROMSKI:  That is what we call a 
15 response summary, what we've been referring to 
16 tonight.  What happens is we collect all the comments 
17 that were received either in writing or given orally 
18 here tonight.  And what we do is we take each of 
19 those comments by themselves and in response to your 
20 written responses, and we put together a document 
21 that's called a responsiveness summary.  And as we 
22 mentioned earlier tonight, we're going to mail it to 
23 everybody that has been present at this meeting.
24 We're going to mail you a copy of this responsive 
25 summary.  However, that responsive summary is also 
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1 put into what we call our information depositories 
2 which are about three or four libraries that are 
3 mentioned in the pamphlet that's up at the front desk 
4 of the proposed plan.  We put a copy of that in there 
5 for anybody else who maybe did not come to the 
6 meeting.  They can come and look at it there.
7         MS. GONZAL:  How about the local newspapers 
8 like "The Star News"?
9         MR. SAUNDERS:  You have a reporter right over 

10 here.
11         MS. GONZAL:  Okay.  Just asking. 
12         MR. SAUNDERS:  Any other comments?
13 Questions?  Feedback?  Please feel free to step up 
14 and express yourself at this time.  No one else that 
15 would like to ask any further questions?  No other 
16 comments.  Yes. 
17         MS. SUTLAFF:  This is just a comment just to 
18 let you guys know, I am a reporter with the "Pasadena 
19 Star News."  And I may or may not write a story from 
20 today's, but I did write a story for Sunday's paper.
21 And I just wanted to tell people about it just -- you 
22 can get it off the web, and I encourage you to buy 
23 "The Star News."  But it is a concise explanation of 
24 what they're planning to do, and it gives a little 
25 history.  So our website is www.Pasadenastarnews.com.

http://www.Pasadenastarnews.com
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1 And they did place advertisements for this, as well.
2 So I wrote that article so that people in the 
3 community would know about the meeting.
4         MR. SAUNDERS:  Could you state your name.
5         MS. SUTLAFF:  I broke the rules.  It's Visha, 
6 V-i-s-h-a, Sutlaff, S-u-t-l-a-f-f, as in Frank.
7         MR. SAUNDERS:  And this is also the third 
8 public meeting we've had, and I know that she has 
9 attended at least two of the public meetings.  And 

10 we've had them at roughly two different locations.
11 Two of them were in two different locations in JPL, 
12 and this is the third meeting.  Which is rather 
13 unique.  Most public meetings for remedial action for 
14 proposed plans do not have three meetings, public 
15 meetings.  In fact, the guidance from U.S. EPA is 
16 basically one public meeting, and we've had three of 
17 them.  I just wanted to tell you. 
18         MR. ZUROMSKI:  And in addition to the article 
19 that Visha did in Sunday's paper, she also did an 
20 article previously from the first public meeting in 
21 the "Pasadena Star News."  And also I believe it's 
22 Saturday's "Foothill Leader" edition, there's another 
23 article, interview with Peter Robles and myself about 
24 the actions that we're taking at OU-2.  So there are 
25 circulating out there some articles that have been 
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1 done on the site.
2                And you can speak with us about those 
3 afterwards.  We're going to be available right after 
4 this comment period is closed.  You can speak with us 
5 on a one-on-one basis.  And also back to our 
6 information depositories, all of those newspaper 
7 articles and clippings can be found in our 
8 information depositories, as well.  So you can go 
9 back and read those articles at a later date. 

10         MR. SAUNDERS:  Any other comments, questions, 
11 feedback from the public?  This is your great 
12 opportunity to give us feedback.  We appreciate it, 
13 everything that you say.  It makes us do our job 
14 better.  Any other questions?
15                If not, I want to thank you for 
16 attending tonight's meeting.  I encourage you to 
17 review and comment on the proposed plan.  Final 
18 decision regarding cleanup will be made after public 
19 comments have been received and considered.
20                Keep in mind, as stated, that the 
21 public comment period started May 7th and runs 
22 through July 11th, 65 days, which is, again, a rather 
23 unusual time.  It's longer than normal that's 
24 recommended for a public comment period.
25                So feel free, if you didn't want to 
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1 provide any verbal comments or questions tonight, to 
2 submit your questions and comments to Peter Robles 
3 remedial project manager here at JPL.  You have his 
4 address up here.  It's also listed in the proposed 
5 plan fact sheet that is available in the back where 
6 we have the poster board displays.
7                If there's nothing else at this time, 
8 thank you for attending.  Good night.
9
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E.1:  INTRODUCTION 
 
 
This National Environmental Policy Act of 1969 (NEPA) Values Assessment accompanies the 
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) 
remedial documentation for Operable Unit 2 (OU-2) at the National Aeronautics and Space 
Administration (NASA) Jet Propulsion Laboratory (JPL).  The NASA JPL is located near 
Pasadena, CA.  The Council on Environmental Quality (CEQ) and the Department of Justice 
(DOJ) have advised that federal agencies should integrate NEPA values into the CERCLA 
process when feasible and appropriate (DOJ, 1995).   
 

E..1.1  Background 
 
JPL is located within the city boundaries of La Cañada Flintridge, California; however it has a 
Pasadena mailing address.  JPL comprises about 176 acres of land and more than 150 buildings 
and other structures.  Most of the northern half of JPL is not developed because of steeply 
sloping terrain.  The main developed area is the southern half of the site.  The northeastern part 
of JPL is currently used for project support, testing, and storage.  The southwestern part is used 
mostly for administrative, management, laboratory, and project functions. 
 
JPL is a NASA-owned facility where the California Institute of Technology (CalTech) performs 
research and development projects.  JPL also serves as the federal government�s lead center for 
research and development related to robotic exploration of the solar system.  In addition to work 
for NASA, tasks are conducted at JPL for other federal agencies in areas such as remote sensing, 
astrophysics, and planetary science. 
 
During execution of past projects, various chemicals (including laboratory chemicals, solvents, 
solid and liquid rocket propellants, and cooling tower chemicals) and other materials were used 
at JPL.  During the 1940s and 1950s, many buildings maintained �seepage pits,� which are 
subsurface areas used to dispose of liquid and solid sanitary wastes collected from drains and 
sinks within the buildings.  Some of the seepage pits may have received volatile organic 
compounds (VOCs) and other waste materials that currently are found in vadose zone soil and 
groundwater at JPL.  In the late 1950s and early 1960s, a sewer system was installed at JPL, and 
the use of seepage pits for waste disposal was discontinued. 
 
In 1980, VOCs were detected in groundwater from City of Pasadena water-supply wells located 
in the Arroyo Seco, near JPL.  At about the same time, VOCs also were detected in two water-
supply wells at the Lincoln Avenue Water Company, located downgradient of JPL.  
Subsequently, site investigations were conducted at JPL (Ebasco, 1990a and 1990b) and VOCs 
were detected in on-facility groundwater at levels above drinking water standards.  In 1992, JPL 
was placed on the U.S. Environmental Protection Agency�s (EPA�s) National Priorities List 
(NPL) of CERCLA sites (47189-47187 Federal Register, 1992, Vol. 57, No. 199). 
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Figure E-1.  Map of JPL and Surrounding Area 
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After being placed on the NPL, potential source areas were investigated from 1994 to 1998 
during the Remedial Investigation (RI) phase, which included nine sampling events.  The RI 
phase was followed by the Feasibility Study (FS) phase, which involved risk evaluation, data 
interpretation, and evaluation of an ongoing soil vapor extraction (SVE) pilot test.   
 
The operable unit addressed in this NEPA Values Assessment, OU-2, is the second of three 
operable units at JPL.  OU-2 consists of all on-facility vadose zone soil at JPL.  The first 
operable unit, OU-1, encompasses all on-facility groundwater.  The third operable unit, OU-3, 
consists of all off-facility groundwater adjacent to JPL.  OU-1 and OU-3 will be addressed 
separately from OU-2, and not in this NEPA Values Assessment. 

 
E.1.2  Purpose and Need 

 
Under CERCLA, NASA must determine the appropriate action to remediate VOCs in vadose 
zone soil at JPL.  This document accompanies CERCLA documentation for OU-2 and serves to 
integrate NEPA values into the CERCLA process for the remedial action. 

 
E.1.3  Applicable Statutes and Regulations 

 
This section discusses the federal, state, and local environmental statutes and regulations that are 
applicable or relevant and appropriate requirements (ARARs) to the remedial action at OU-2.  A 
complete discussion of ARARs can be found in Appendix F of this Record of Decision (ROD). 
 
E.1.3.1  National Environmental Policy Act of 1969, as Amended 
 
This document is prepared in compliance with NEPA, as amended, and the Council on 
Environmental Quality Regulations for Implementing NEPA (40 CFR Parts 1500-1508).  It is 
prepared to comply with NEPA through the assessment of selected NEPA values associated with 
the remediation of OU-2 at JPL. 
 
E.1.3.2  Other Federal Regulations 
 
A Federal Facilities Agreement (FFA) under CERCLA Section 120 was executed in 1992 by 
NASA, EPA Region IX, State of California, Environmental Protection Agency (Cal-EPA) 
Department of Toxic Substances Control (DTSC), and the Regional Water Quality Control 
Board (RWQCB), Los Angeles Region (EPA, 1992).  The FFA lists JPL as a Resource 
Conservation and Recovery Act (RCRA)/CERCLA site requiring further evaluation using an 
investigation/assessment process that integrates and combines the RCRA Facility Investigation 
Process with the CERCLA RI process to determine the actual or potential impacts.   
 
Federal environmental regulations considered to be ARARs were identified as part of the 
CERCLA process.  These ARARs will be used to establish standards, consistent with the 
National Oil Hazardous Substance and Pollution Contingency Plan (NCP), for any remedial 
actions at OU-2, unless waived.  Appendix F of this ROD provides a summary of all identified 
federal ARARs and the impacts that those requirements will have on the design and 
administration of the JPL OU-2 remediation activities.   
 



 

NEPA Values Assessment for OU-2  Final 
NASA Jet Propulsion Laboratory  September 2002 

E-4 

E.1.3.3  State and Local Regulations 
 

State and local environmental regulations that are considered ARARs have been identified and 
will be used to establish standards that are consistent with the NCP for any remedial actions at 
JPL OU-2, unless waived.  Appendix F of this ROD provides a summary of all identified state 
ARARs and the impact that those requirements will have on the design and administration of the 
JPL OU-2 remediation activities.   
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E.2:  PROPOSED ACTION AND ALTERNATIVES 
 
 
During the RI of OU-2, the following four VOCs were detected frequently at elevated 
concentrations in soil vapor samples: carbon tetrachloride (CCl4); 1,1,2-trichloro-1,2,2-
trifluoroethane (Freon 113); tricholorethene (TCE); and 1,1-dichloroethene (DCE).  These 
compounds generally were located beneath the north-central part of JPL, and were detected in 
soil vapor at depths extending to the water table, which ranges up to 200 ft or more below 
ground surface (bgs).  The Final Remedial Investigation Report for Operable Unit 2:  Potential 
On-Site Contaminant Source Areas (Foster Wheeler Environmental Corporation [FWEC], 1999) 
and the Final Feasibility Study Report for Operable Unit 2:  Potential On-Site Contaminant 
Source Areas (FWEC, 2000) contain detailed information and data for all of the environmental 
media samples taken in the characterization of OU-2. 
 
Based on the evaluation performed as part of the FS, the selected alternative for OU-2 
remediation involves installation of an SVE system.  SVE is the most widely used technology at 
CERCLA NPL sites and has been identified by the EPA as a presumptive remedy for 
remediation of VOC-impacted soil.  Presumptive remedy status is granted to technologies with 
proven effectiveness, eliminating the requirement to evaluate competing technologies.  SVE 
systems are designed to remove VOCs by applying a vacuum through a network of underground 
wells.  The soil vapor extracted from the subsurface is then treated to remove VOCs before 
discharge to the atmosphere.  The proposed system for OU-2 will consist of up to five vapor 
extraction wells and vapor treatment systems.  The actual number of wells will depend on the 
results of the soil vapor monitoring program and an ongoing SVE pilot test.  VOCs in the 
extracted soil vapor will be treated in accordance with the South Coast Air Quality Management 
District (SCAQMD) requirements.  The SVE system will be operated until the performance  
objectives are achieved (see Section 11.4 of the ROD). 
 
A soil vapor monitoring program, currently in place, will be used to track VOC concentrations 
and areal extent of VOCs in the vadose zone over time.  The monitoring program will consist of 
the periodic collection and analysis of soil vapor samples from existing soil vapor monitoring 
point network.  This program will be used to evaluate SVE system effectiveness and progress 
toward achieving the remedial action objective (RAO).  The RAO for OU-2 is to prevent, to the 
extent practicable, further migration of VOCs at potential levels of concern from the vadose zone 
to groundwater to protect an existing drinking water source.  The soil vapor monitoring program 
will be terminated upon achieving the RAO. 
 
NASA expects that the selected alternative, SVE, will satisfy the statutory requirements in 
CERCLA section 121(b) that the selected alternative: 
 

  Be protective of human health and the environment 
 
  Comply with ARARs 
 
  Be cost-effective 
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  Use permanent solutions and alternative treatment technologies to the maximum extent 
practicable 

 
  Satisfy the statutory preference for treatment as a principal element, or justify not 

meeting the preference. 
 
Because SVE is an EPA presumptive remedy, the only other alternative considered for OU-2 
was �no further action� (NFA).  This alternative includes the soil vapor monitoring program 
described above as part of the selected alternative, but no treatment technologies to remediate 
VOCs in vadose zone soil.   
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E.3:  AFFECTED ENVIRONMENT 
 
 
The JPL site is located within the San Gabriel Valley, in the eastern part of Los Angeles County.  
It is located between the city of La Cañada Flintridge  and the unincorporated city of Altadena, 
CA, northeast of the 210 Foothill Freeway near Pasadena, CA.  Figure E-1 is a map of JPL and 
the surrounding area. 
 
JPL is situated on a south-facing slope along the base of the southern edge of the east-west 
trending San Gabriel Mountains at the northern edge of the metropolitan Los Angeles area.  The 
Arroyo Seco, an intermittent streambed, lies immediately to the east and southeast of JPL.  
Within the Arroyo Seco is a series of surface impoundments used as surface water collection and 
spreading basins for groundwater recharge.  Residential development, an equestrian club 
(Flintridge Riding Club), and a Los Angeles County Fire Department Station (Fire Camp #2) 
border the JPL along its southwestern and western boundaries.  Residential development also is 
present to the east of JPL, along the eastern edge of the Arroyo Seco. 
 

E.3.1  Land Use 
 
JPL comprises about 176 acres of land.  Of these 176 acres, about 156 acres are federally owned.  
The remaining land is leased for parking from the City of Pasadena and the Flintridge Riding 
Club.  The main developed area of JPL is the southern half, which can be divided into two 
general areas, the northeastern early-developed area and the southwestern later-developed area. 
Most of the northern half of JPL is not developed because of steeply sloping terrain.  
 
Currently, the northeastern early-developed part of JPL is used for project support, testing, and 
storage.  The southwestern later-developed part is used mostly for administrative, management, 
laboratory, and project functions.  Further development of JPL is constrained because of steeply 
sloping terrain to the north, the Arroyo Seco to the south and east, and residential development to 
the west. 
 
Located at the northern boundary of JPL is the Gould Mesa area.  This area has widely separated, 
small buildings and is used primarily for antenna testing.  The distance between buildings is a 
result of the terrain and the need to isolate transmitting and receiving equipment.  The relatively 
steep mountainside between Gould Mesa and the developed area at JPL is unpopulated. 
 
Presently, more than 150 structures and buildings occupy JPL.  Total usable building space is 
approximately 1,330,000 ft2.  Figure E-2 is a facility map for JPL. 
 
The primary land use in the areas surrounding JPL is residential and light commercial.  Industrial 
areas, such as manufacturing, processing, and packaging, are limited.  The closest residential 
properties are those located along the western fence line of JPL.  The nearest off-facility 
buildings are the Flintridge Riding Club and Fire Camp #2, both located approximately 100 
yards from the southern border of JPL.  The total number of buildings within two miles of JPL is 
about 2,500, primarily residential and community (e.g., schools, day-care centers, churches). 
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Based on the United States Census 2000, the total population residing within 1 mile of JPL is 
9,500 people.  The population residing within 2 miles of JPL is 22,500 people, and the 
population residing within 3 miles is 44,000.   
 
In 2001, the JPL workforce consisted of approximately 5,175 employees and contractors.  Major 
sources of employment in the area surrounding JPL are office, retail, and service centers, 
primarily located within Pasadena.  Residents of Altadena and La Cañada Flintridge generally 
are employed outside their home community, except those conducting retail businesses or 
professional services for their respective communities. 
 
In 2000, the population of Pasadena was approximately 133,936 and was broken down into the 
following demographics:  71,469 Caucasian; 19,319 Black or African-American; 952 American 
Indian; 13,399 Asian; 132 Pacific Islander; and 28,665 multiracial or other racial group. 
 
In 2000, the population of Altadena was approximately 42,610 and was broken into the 
following demographics:  20,156 Caucasian; 13,388 Black or African-American; 247 American 
Indian; 1,807 Asian; 56 Pacific Islander; and 6,956 multiracial or other racial group.  The 
population of La Cañada Flintridge in 2000 was approximately 20,318 and was broken into the 
following demographics:  15,142 Caucasian; 73 Black or African American; 36 American 
Indian; 4,180 Asian; 9 Pacific Islander; and 878 multiracial or other racial group.   
 
According to the United States Census 2000, 33.4% of the Pasadena population identifies their 
ethnic group as Hispanic, while 20.4% of Altadena residents and 4.8% La Cañada Flintridge 
residents identify themselves as Hispanic. 
 

E.3.3  Meteorology and Climatology 
 
The San Gabriel Valley has a semiarid Mediterranean climate characterized by mild, rainy 
winters and warm, dry summers.  Rainfall in the area is variable, although it typically averages 
about 15 inches per year overall (Boyle Engineering, 1988).  Rainfall in the vicinity of JPL is 
slightly higher than for the City of Los Angeles, averaging about 20 inches per year.  The higher 
amount of rainfall near JPL results from the orographic effects generated along the southern 
slope of the San Gabriel Mountains.  Roughly 80% of the precipitation occurs between the 
months of November and April. 
 
Temperatures in the San Gabriel Valley are relatively mild, with August typically being the 
warmest month and January the coolest.  Extremes for the area range from about 30oF in January 
to 105oF during the summer months.  Wind patterns change seasonally in both strength and 
direction in response to normal seasonal variations in barometric pressure systems.  Generally, 
winds are mild throughout the year, characterized by ocean breezes (onshore) during the day and 
land breezes (offshore) at night. 
 
Occasionally during the fall, the area is affected by the Santa Ana winds.  These winds occur as a 
result of strong high-pressure systems moving into parts of Nevada and Utah, creating strong, 
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hot, dry winds from the northeast.  Santa Ana wind speeds through Arroyo Seco have reached 
more than 100 miles per hour. 
 

E.3.4  Geology and Seismology 
 
This section discusses the geology and seismology of the area surrounding JPL.  Figure E-3 is a 
map of the regional geology and physiography.  Figure E-4 is a geologic map of JPL and the 
surrounding area. 
 
JPL is located immediately south of the southwestern edge of the San Gabriel Mountains (see 
Figure E-3).  The San Gabriel Mountains, together with the San Bernadino Mountains to the east 
and the Santa Monica Mountains to the west, make up a major part of the east-west trending 
Transverse Ranges province of California.  This province is dominated by north-south 
compressional deformation. 
 
The San Gabriel Mountains are primarily composed of crystalline basement rocks.  These rocks 
range in age from Precambrian to Tertiary and include various types of diorites, granites, 
monzonites, and granodiorites with a complex history of intrusion and metamorphism (Dibblee, 
1982).  The northwest part of the San Gabriel Valley, near JPL, is composed of about 1,500 to 
2,000 ft of Cenozoic alluvial-fan deposits that unconformably overlie the crystalline basement 
complex exposed in the San Gabriel Mountains (Smith, 1986).  These alluvial deposits typically 
consist of poorly sorted, coarse-grained sands and gravels, with some finer sand and silty 
material.  Clasts within the alluvial deposits range from silt size to boulders more than 3 ft in 
diameter. 
 
Periodic tectonic uplift of the San Gabriel Mountains has occurred during the past 1 to 2 million 
years.  This uplift is responsible for the present topography of the area (Smith, 1986).  Most of 
this uplift has occurred along north- to northeast-dipping reverse and thrust faults located along 
the south to southwest edges of the San Gabriel Mountains.  This system of faults along the 
southern edge of the San Gabriel Mountains is the Sierra Madre Fault system.  The Sierra Madre 
Fault system separates the San Gabriel Mountains to the north from the San Gabriel Valley to the 
south. 
 

E.3.5  Hydrology 
 
This section discusses the hydrology of JPL and the surrounding area.  JPL is located in the 
northwest part of the Raymond Basin watershed (see Figure E-3). 
 
E.3.5.1  Surface Water 
 
There are no permanent surface water bodies within the boundaries of JPL.  The northernmost 
part of JPL consists of Gould Mesa, a flat-topped southern promontory of the San Gabriel 
Mountains that rises 300 ft above the main part of the JPL complex.  The remainder of JPL is 
moderately sloped and has been graded extensively throughout its development.  The Arroyo 
Seco Creek intermittently flows through the Arroyo Seco wash on the east side of JPL.  Within 
the Arroyo Seco, a series of surface impoundments are used as surface water collection and 
spreading basins for groundwater recharge. 
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E.3.5.2  Groundwater 
 
The San Gabriel Valley contains distinct groundwater basins, including the Raymond Basin, 
where JPL is located (see Figure E-3).  The Raymond Basin is bordered on the north by the San 
Gabriel Mountains, on the west by the San Rafael Hills, and on the south and east by the 
Raymond Fault.  The Raymond Basin provides an important source of potable groundwater for 
many communities in the area around JPL, including Pasadena, La Cañada Flintridge , San 
Marino, Sierra Madre, Altadena, Alhambra, and Arcadia. 
 
North of the JPL Thrust Fault (see Figure E-4), groundwater primarily occurs in joints and 
fractures in the bedrock.  Because the bedrock is of low porosity, it is considered non-water-
bearing.  South of the JPL Thrust Fault, groundwater occurs in alluvial deposits. 
 
The aquifer below JPL consists of four layers that are separated by noncontiguous, low-
permeability silt layers (see Figure E-5).  Layer 1 consists of the upper 75 to 100 ft of saturated 
alluvium.  Layer 2 underlies Layer 1 and is about 150 to 200 ft thick.  Layer 3 is about 200 to 
300 ft thick and generally overlies crystalline basement rock beneath JPL.  Layer 4 occurs only 
at the far eastern end of JPL, is about 150 ft thick, and rests on crystalline basement rocks. 
 
Depth to groundwater at JPL ranges from 22 ft bgs to 270 ft bgs.  This wide range of depth to 
water is attributed to steep topography in the northern part of the site and to seasonal 
groundwater recharge.  The depth to groundwater under most of the JPL complex averages 
approximately 200 ft. 
 

E.3.6  Natural and Ecological Resources 
 
JPL is located along the northern edge of the San Gabriel Valley in the central part of Los 
Angeles County.  The San Gabriel Valley is bounded to the north by the San Gabriel Mountains, 
which consist of relatively steep, rocky ridges with numerous canyons.  The northernmost part of 
JPL consists of Gould Mesa, a flat-topped, southern promontory of the San Gabriel Mountains 
that rises 300 ft above the main JPL complex.  Chaparral covers the convex slopes of the mesa in 
this part of JPL as well as the upland banks of the Arroyo Seco, east of JPL. 
 
The Arroyo Seco, which borders the east side of JPL, is about 1,000 ft wide.  It contains mostly 
riparian and desert wash habitat, interspersed with chaparral.  The Arroyo Seco Creek 
intermittently flows through the Arroyo Seco wash.  The Arroyo Seco collects runoff from the 
north, east, and west.  Several groundwater recharge ponds are located on the east side of the 
Arroyo Seco and west of the extended parking area (see Figure E-2).  Groundwater beneath the 
Arroyo Seco is a current source of drinking water. 
 
Riparian areas are located directly northeast and east of the JPL along the Arroyo Seco Creek.  
Riparian trees are thicker at the drain outfalls on the eastern boundary of JPL, where runoff from 
landscaped areas and pavement is year-round.  However, there are no forest resources at JPL. 
 
The predominant habitat type at JPL is urbanized landscape, with paved roads, parking lots, and 
buildings.  Vegetation used in landscaping includes native and nonnative plant species. 
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Species of special concern that potentially occur in the vicinity of JPL include the southwestern 
arroyo toad, the southwestern pond turtle, the San Diego horned lizard, the peregrine falcon, the 
bank swallow, the western yellow-billed cuckoo, and the least Bell�s vireo.  These species were 
identified using the California Department of Fish and Game Natural Diversity Database 
(California Department of Fish and Game, 1995) and the California Native Plant Society�s list of 
rare, threatened, or endangered plant species (Skinner and Paulik, 1994).  However, none of 
these species have been identified at the JPL site.  If necessary consultation under Section 7 of 
the Endangered Species Act will be accomplished directly with the U.S. Fish and Wildlife 
Service. 
 

E.3.7  Archaeological and Cultural Resources 
 
NASA has an obligation to determine if any building, structure, or object listed or eligible to be 
listed on the National Register of Historic Places would be affected by the OU-2 remedial 
activities.  It also has the obligation to determine whether any historical or archaeological data 
could be destroyed through alteration of terrain as a result of implementation of the selected 
remedial action.   
 
It is unlikely that property with historic, architectural, archaeological, or cultural value, located 
within the vicinity of JPL, will be impacted by the selected remedial action.  However, a 
historical, archaeological, architectural, and cultural resource review of surrounding and on-
facility property will be conducted prior to implementation if remedial actions involve intrusive 
groundwork. 
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E.4:  NEPA VALUES ASSESSMENT OF PROPOSED ACTION 
AND ALTERNATIVES 

 
 
The results of soil vapor sampling conducted at JPL (FWEC, 1999) revealed the presence of 
VOCs in the vadose zone at levels that may impact groundwater above drinking water standards.  
These chemicals have the potential to migrate to groundwater, thus causing further groundwater 
impact.  Therefore, the RAO was established to prevent, to the extent practicable, further 
migration of VOCs at potential levels of concern from the vadose zone to groundwater to protect 
an existing drinking water source.  Two alternatives, the NFA alternative and SVE, were 
identified to address the RAO. 
 
Under the NFA alternative, no remediation of OU-2 would be planned except that which occurs 
naturally due to chemical/biological degradation, dispersion, advection, and sorption.  The NFA 
alternative would have no further impacts on the environment except those from VOCs in the 
vadose zone that could potentially impact groundwater.  Ecology would not be disturbed, but 
VOCs in the vadose zone might act as a source of further groundwater contamination and may 
not provide long-term protection of the environment. 
 
Under the selected alternative, SVE would be used to remediate vadose zone soil at JPL OU-2.  
SVE would be conducted to remove VOCs from the subsurface, and SVE systems would operate 
until the performance objectives are achieved.   
 
Air emissions from SVE would be limited to possible dust generation during well installation 
and discharge of treated vapors extracted from the subsurface.  The dust generation during well 
installation would be minimal and occur over a short duration; therefore, these emissions are 
expected to have negligible impacts on local air quality.  The VOCs in the extracted vapor will 
be removed by an aboveground treatment system in accordance with state and local ARARs.  
These ARARs ensure protection of human health and the environment. 
 
SVE system installation and operation would also result in negligible impacts because the system 
is in situ (i.e., removal of vegetation and grading would be minimal).  Any vegetation removed 
or species temporarily displaced would have the potential to recolonize the area following 
completion of the remediation.  However, given the small size of the SVE system above ground, 
the net impact to wildlife species would be negligible. 
 
Solid waste, in the form of spent carbon from the vapor treatment system, would be transported 
and treated off site.  Thus, implementation of the selected alternative would have negligible 
impacts and, during operation, would be protective of human health and the environment.   
 
In addition, because the SVE process permanently removes VOCs from the vadose zone, the 
potential for further groundwater contamination is significantly reduced.  After remediation is 
completed, residual VOCs would not be expected to further impact groundwater.  Thus, long-
term protection and reliability are provided to the environment. 
 
This section evaluates the two remedial alternatives for OU-2, including the NFA alternative and 
the selected alternative (i.e., SVE), according to their potential effects on the environment. 
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E.4.1  Socioeconomic Impacts 
 
Installation of an SVE system at OU-2 is expected to employ a maximum of five people on a 
part-time, temporary basis.  Operation and maintenance of the system is expected to employ 
fewer than two people full time.  These numbers are small compared to the total present 
employment at JPL (approximately 5,175), as well as employment at local businesses and 
industries in the surrounding area.   
 
The workforce needed to implement the selected alternative would be derived from the ranks of 
subcontractor companies.  No measurable impact on the local economy would be expected.  
Thus, direct and indirect socioeconomic impacts of the remediation of OU-2 using the selected 
alternative are expected to be negligible. 
 
The NFA alternative would have no direct socioeconomic effects on JPL or the surrounding area.  
However, because no action would be taken under the NFA alternative to protect the beneficial 
uses of the groundwater at JPL, potential indirect socioeconomic effects could accrue to JPL and 
the surrounding area due to the degradation of groundwater quality.  
 

E.4.2  Transportation Impacts 
 
Three major freeways serve the Pasadena, Altadena, and La Cañada Flintridge  communities (see 
Figure E-3).  The Pasadena Freeway (California Route 110) connects Pasadena to Los Angeles.  
The Foothill Freeway (Interstate 210) links communities to the north and east of Pasadena.  The 
Ventura Freeway (U.S. Route 134) leads to Ventura County and beyond.   
 
Remediation of OU-2 at JPL using the selected alternative would create a very small, short-term 
increase in traffic flow to and from the site as a result of the movement of equipment and 
supplies.  However, based on current traffic volume associated with the 5,175 JPL employees 
and various activities, the increased traffic associated with remediation efforts under the selected 
alternative would be negligible. 
 
Most of the traffic on and around JPL is associated with morning and evening rush hours, 7:00 to 
9:00 a.m. and 4:00 to 6:00 p.m.  Most of the traffic associated with the movement of equipment 
and supplies for the selected alternative would not be present at those peak periods of traffic 
flow.  Further, all truck traffic associated with implementation of the selected alternative would 
be during daylight hours, which would further reduce the potential for accidents.  Similarly, 
removal and transport of spent carbon waste during daylight, non-rush hours are expected to 
have a negligible impact over the entire course of treatment. 
 
The NFA alternative would have no effects on transportation at JPL or in the surrounding area. 
 

E.4.3  Natural and Ecological Resources 
 
Groundwater beneath the JPL is a current source of drinking water.  The selected alternative for 
OU-2, on-facility vadose zone soil at JPL, considers the soil-to-groundwater migration pathway 
and requires the remedial action to be protective of beneficial uses of the groundwater.  Thus, the 
selected alternative is expected to have a beneficial effect on groundwater near JPL. 
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No threatened or endangered species have been identified at the JPL site. 
 
The areal extent of VOCs in soil and the proposed area for installation and operation of SVE are 
located within the main JPL complex in previously disturbed and developed areas.  These areas 
contain no wetlands and provide minimum wildlife habitat.  The minimal land disturbance 
caused by installation of an SVE system is expected to have negligible impacts on vegetation and 
wildlife.   
 
There is no floodplain or wetland involvement in the remediation of OU-2; therefore, a 
floodplains/wetlands assessment is not required. 
 
Under the NFA alternative, no action would be taken to protect the beneficial uses of the 
groundwater at JPL.  Thus, the NFA alternative would have no effects on natural or ecological 
resources at JPL or in the surrounding area. 
 

E.4.4  Environmental Justice 
 
Executive Order 12898, Federal Actions to Address Environmental Justice in Minority 
Populations and Low-Income Populations, directs federal agencies to identify and address, as 
appropriate, disproportionately high and adverse human health or environmental effects of their 
programs, policies, and activities on minority and low-income populations.   

 
As part of the RI (FWEC, 1999), NASA conducted a human health risk assessment (HHRA) to 
determine the need for action to protect human health.  The HHRA assessed cancer and 
noncancer risks associated with human exposure to surface soils, which represents the only direct 
human exposure route at OU-2.  Conservative assumptions with respect to VOCs and other 
chemical concentrations in soil vapor, exposure parameters, and toxicity ensured that the 
calculated risks were protective of human health.  Exposure parameters included both 
commercial and residential land use scenarios, and risks were assessed for on-facility human 
receptors. 
 
The results of the HHRA showed that the risks associated with exposure to vadose zone soil are 
negligible and are within regulatory thresholds.  In addition, results indicated that VOCs detected 
in soil vapor samples do not cause unacceptable risks to humans.  
 
The risks from implementation of the SVE treatment technology are low.  Therefore, NASA 
expects little to no adverse human health impacts from implementation of the selected alternative 
to occur in any off-facility community, including minority and low-income communities. 
 

E.4.5  Irreversible and Irretrievable Commitment of Resources 
 

The commitment of a resource is considered irreversible if primary or secondary impacts of the 
remedial action limit future options for the use of the resource.  Under the selected action, SVE 
would be conducted to remove VOCs from vadose zone soil at JPL.  The primary objective of 
SVE would be to reduce the potential for further groundwater impacts.  Thus, under the selected 
action, there would be no irreversible commitment of resources.  Rather, groundwater would be 
recovered as a resource under this action. 
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The commitment of a resource is considered irretrievable if the action uses or consumes the 
resource during the course of implementation.  Again, under the selected action, SVE would be 
conducted to remove VOCs from vadose zone soil and reduce the potential for further 
groundwater impacts.  This action would lead to potential recovery of the groundwater resource.  
Thus, under the selected action, there would be no irretrievable commitment of resources. 
 

E.4.6  Cost-Benefit Analysis 
 

Costs associated with the selected action, SVE, were evaluated in detail in the Final FS Report 
(FWEC, 2000).  Capital costs associated with SVE include installation of up to five extraction 
wells and five off-gas treatment systems.  Operating and maintenance costs include operation 
and maintenance of the SVE systems and implementation of a soil vapor monitoring program.  
Total present worth cost for the selected action is estimated to be $3,735,000. 
 
NASA and the regulatory authorities agree that the costs associated with SVE are justified 
because the selected action reduces and removes VOCs from vadose zone soil at JPL and 
reduces the potential for further groundwater impacts.  Thus, the vadose zone soil resource at 
JPL is recovered, and the groundwater beneath JPL is protected, as required under both the 
National Oil and Hazardous Substances Pollution Contingency Plan (NCP) (40 CFR Section 
300.430(e)(2)(B)) and State of California regulations for the beneficial use of groundwater, 
including groundwater used as a source of drinking water. 
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E.5:  CUMULATIVE IMPACTS 
 
 
As described above, minimal environmental impacts are expected from the proposed 
implementation of the selected action.  In particular, the selected action would have no adverse 
impacts on threatened or endangered species, cultural resources, floodplains, or wetlands.  
NASA expects no adverse human health impacts from the CERCLA action to occur in any off-
facility community, including minority and low-income communities.  Under the selected action, 
increases in JPL traffic would be minimal and consist of transportation of SVE equipment and 
supplies to and from the JPL site, resulting in insignificant transportation impacts.  There would 
be no measurable impact on the local economy as a result of the selected action, and, thus, no 
socioeconomic impacts are anticipated.  Also, under the selected alternative, there would be no 
irreversible and irretrievable commitment of resources and the cost of remediation is justified to 
protect the existing source of drinking water. 
 
NASA has examined the potential cumulative environmental impacts of the selected action in 
addition to other past, present, and reasonably foreseeable future actions at the site.  NASA has 
initiated cleanup activities to address VOC- and perchlorate-impacted groundwater both on 
facility (OU-1) and off facility (OU-3).  Remedial activities have been and will continue to be 
conducted in accordance with all federal, state, and local regulations.  Also, research and 
development related to robotic exploration of the solar system, remote sensing, astrophysics, and 
planetary science is performed at JPL.  These activities are conducted in controlled settings in 
accordance with applicable regulations.  NASA does not anticipate any cumulative 
environmental impacts from the activities conducted at JPL and remedial activities at OU-2.  
Rather, the remediation of OU-2, using SVE, would have a positive impact in preventing further 
negative impacts to the groundwater resource. 
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F.1  INTRODUCTION 
 
 
This appendix identifies and evaluates potential federal and state of California applicable or 
relevant and appropriate requirements (ARARs) and sets forth National Aeronautics and Space 
Administration�s (NASA�s) determinations regarding those potential ARARs for the selected 
remedy described in this Record of Decision (ROD). 
 
F.1.1 Summary of CERCLA and NCP Requirements 
 
Section 121(d) of the Comprehensive Environmental Response, Compensation, and Liability Act 
of 1980 (CERCLA, 42 United States Code [USC] Section [§] 9621[d]), as amended, states that 
remedial actions on CERCLA sites must attain (or the decision document must justify the waiver 
of) any federal or more stringent state environmental standards, requirements, criteria, or 
limitations that are determined to be legally applicable or relevant and appropriate. 
 
Applicable requirements are those cleanup standards, standards of control, and other substantive 
environmental protection requirements, criteria, or limitations promulgated under federal or state 
law that specifically address the situation at a CERCLA site.  The requirement is applicable if the 
jurisdictional prerequisites of the standard show a direct correspondence when objectively 
compared to the conditions at the site.  An applicable federal requirement is an ARAR.  An 
applicable state requirement is an ARAR only if it is more stringent than federal ARARs. 
 
If the requirement is not legally applicable, then the requirement is evaluated to determine 
whether it is relevant and appropriate.  Relevant and appropriate requirements are those cleanup 
standards, standards of control, and other substantive environmental protection requirements, 
criteria, or limitations promulgated under federal or state law that, while not applicable, address 
problems or situations similar to the circumstances of the proposed remedial action and are well 
suited to the conditions of the site (U.S. Environmental Protection Agency [EPA], 1988a).  A 
requirement must be determined to be both relevant and appropriate in order to be considered an 
ARAR.  The criteria for determining relevance and appropriateness are listed in 40 Code of 
Federal Regulations (CFR) § 300.400(g)(2) and include the following: 
 

The purpose of the requirement and the purpose of the CERCLA action;  
 

The medium regulated or affected by the requirement and the medium contaminated 
or affected at the CERCLA site; 

 
The substances regulated by the requirement and the substances found at the 
CERCLA site; 

 
Any variances, waivers, or exemptions of the requirement and their availability for 
the circumstances at the CERCLA site; 

 
The type of place regulated and the type of place affected by the release or CERCLA 
action; 



 F-2 

The type and size of structure or facility regulated and the type and size of structure 
or facility affected by the release or contemplated by the CERCLA action; and 

 
Any consideration of use or potential use of affected resources in the requirement and 
the use or potential use of the affected resources at the CERCLA site. 

 
According to CERCLA ARARs guidance (EPA, 1988a), a requirement may be �applicable� or 
�relevant and appropriate,� but not both.  Identification of ARARs must be done on a site-
specific basis and involve a two-part analysis:  first, a determination whether a given requirement 
is applicable; then, if it is not applicable, a determination whether it is nevertheless both relevant 
and appropriate.  It is important to explain that some regulations may be applicable or, if not 
applicable, may still be relevant and appropriate.  When the analysis determines that a 
requirement is both relevant and appropriate, such a requirement must be complied with to the 
same degree as if it were applicable (EPA, 1988b). 
 
Tables F-A, F-B, and F-C included at the end of this appendix present each potential ARAR with 
a determination of ARAR status (i.e., applicable, relevant and appropriate, or not an ARAR).  
For the determination of relevance and appropriateness, the pertinent criteria were examined to 
determine whether the requirements addressed problems or situations sufficiently similar to the 
circumstances of the release or remedial action contemplated, and whether the requirement was 
well suited to the site.  A negative determination of relevance and appropriateness indicates that 
the requirement did not meet the pertinent criteria.  Negative determinations are documented in 
the tables of this appendix and are discussed in the text only for specific cases.  To qualify as a 
state ARAR under CERCLA and the National Oil and Hazardous Substances Pollution 
Contingency Plan (NCP), a state requirement must be: 
 

A state law, 

An environmental or facility sitting law, 

Promulgated (of general applicability and legally enforceable), 
Substantive (not procedural or administrative), 

More stringent than the federal requirement, 
Identified in a timely manner, and 

Consistently applied. 
 
To constitute an ARAR, a requirement must be substantive.  Therefore, only the substantive 
provisions of requirements identified as ARARs in this analysis are considered to be ARARs.  
Permits are considered to be procedural or administrative requirements.  Provisions of generally 
relevant federal and state statutes and regulations that were determined to be procedural or non-
environmental, including permit requirements, are not considered to be ARARs.  CERCLA 
121(e)(1), 42 USC § 9621(e)(1), states that �No Federal, State, or local permit shall be required 
for the portion of any removal or remedial action conducted entirely on-site, where such 
remedial action is selected and carried out in compliance with this section.�  The term on-site is 
defined for purposes of this ARARs discussion as �the areal extent of contamination and all 
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suitable areas in very close proximity to the contamination necessary for implementation of the 
response action� (40 CFR § 300.5). 
 
Nonpromulgated advisories or guidance issued by federal or state governments are not legally 
binding and do not have the status of ARARs.  Such requirements may, however, be useful, and 
are �to be considered� (TBC).  TBC (40 CFR § 300.400[g][3]) requirements complement 
ARARs but do not override them.  They are useful for guiding decisions regarding cleanup levels 
or methodologies when regulatory standards are not available. 
 
Pursuant to EPA guidance (EPA, 1988a), ARARs are generally divided into three categories:  
chemical-specific, location-specific, and action-specific requirements.  This classification was 
developed to aid in the identification of ARARs; some ARARs do not fall precisely into one 
group or another.  ARARs are identified on a site-specific basis for remedial actions where 
CERCLA authority is the basis for cleanup. 
 
As the lead federal agency, NASA has primary responsibility for identifying federal ARARs at 
the Jet Propulsion Laboratory (JPL).  Potential federal ARARs that have been identified for 
Operable Unit (OU-2) are discussed below.  Pursuant to the definition of the term on-site in 40 
CFR § 300.5, this remedial action covers OU-2, which consists of on-facility vadose zone soil. 
Equipment related to implementation of the selected remedy including soil vapor extraction 
wells, volatile organic compound (VOC) vapor treatment equipment, and piping connecting 
those items are defined as �on-site.�  Regulatory requirements that apply to off-site actions are 
not ARARs.  Off-site actions (i.e., off-site disposal) are required to comply with applicable 
requirements only and are not required to comply with relevant and appropriate requirements 
identified as ARARs for on-site actions. 
 
Identification of potential state ARARs was carried out during the Feasibility Study (FS).  
Potential state ARARs that have been identified for OU-2 are discussed in Section F.1.2.3. 
 
F.1.2 Methodology Description 
 
The process of identifying and evaluating potential federal and state ARARs is described in this 
subsection. 
 
F.1.2.1 General Approach 
 
As the lead federal agency, NASA has primary responsibility for identification of potential 
ARARs for OU-2.  In preparing this ARARs analysis, NASA undertook the following measures, 
consistent with CERCLA and NCP: 
 

Identified federal ARARs for the selected remedy addressed in the ROD, taking into 
account site-specific information for OU-2; 

 
Reviewed potential state ARARs identified during the OU-2 FS phase to determine 
whether they satisfy CERCLA and NCP criteria that must be met in order to 
constitute state ARARs; and 
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Evaluated and compared federal ARARs and their state counterparts to determine 
which state ARARs are more stringent than the federal ARARs or are in addition to 
the federally required actions.  

 
As outlined in Section 8.0 of this ROD, the remedial action objective (RAO) for OU-2 is to 
prevent, to the extent practicable, further migration of VOCs at potential levels of concern from 
the vadose zone to groundwater to protect an existing drinking water source. The selected 
remedial action, soil vapor extraction (SVE), will be implemented to achieve the RAO. 
 
F.1.2.2 Identifying and Evaluating Federal ARARs 
 
NASA is responsible for identifying federal ARARs as the lead federal agency under CERCLA 
and NCP.  The federal government implements a number of federal environmental statutes that 
are the source of potential federal ARARs, either in the form of the statutes or regulations 
promulgated thereunder.  Examples include the Resource Conservation and Recovery Act 
(RCRA), the Clean Water Act, the Safe Drinking Water Act, and their implementing regulations, 
to name a few.  See NCP preamble at 55 Fed. Reg. 8764�8765 (1990) for a more complete 
listing. 
 
The proposed remedial action and alternatives were reviewed against all potential federal 
ARARs, including but not limited to those set forth at 55 Fed. Reg. 8764�8765 (1990), in order 
to determine if they were applicable or relevant and appropriate utilizing the CERCLA and NCP 
criteria and procedures for ARARs identification by lead federal agencies. 
 
F.1.2.3 Identifying and Evaluating State ARARs 
 
EPA guidance (EPA, 1988b) recommends that the lead federal agency consult with the state 
when identifying state ARARs for remedial actions.  In essence, the CERCLA/NCP 
requirements at 40 CFR § 300.515 for remedial actions provide that the lead federal agency 
request that the state identify chemical- and location-specific state ARARs upon completion of 
site characterization.  The requirements also provide that the lead federal agency request 
identification of all categories of state ARARs (chemical-, location-, and action-specific) upon 
completion of identification of remedial alternatives for detailed analysis.   
 
F.1.3 Waste Characterization 
 
Selection of ARARs involves the characterization of wastes as described below. 
 
F.1.3.1 RCRA Hazardous Waste Determination 
 
RCRA is a federal statute passed in 1976 to meet four goals:  1) the protection of human health 
and the environment, 2) the reduction of waste, 3) the conservation of energy and natural 
resources, and 4) the elimination of the generation of hazardous waste as expeditiously as 
possible.  The Hazardous and Solid Waste Amendments (HSWA) of 1984 significantly 
expanded the scope of RCRA by adding new corrective action requirements, land disposal 
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restrictions, and technical requirements.  RCRA, as amended, contains several provisions that are 
potential ARARs for CERCLA sites. 
 
Substantive RCRA requirements are applicable to remedial actions on CERCLA sites if the 
waste is a RCRA hazardous waste, and either: 
 

The waste was initially treated, stored, or disposed after the effective date of the 
particular RCRA requirement; or 

 
The activity at the CERCLA site constitutes treatment, storage, or disposal, as defined 
by RCRA (EPA, 1988a). 

 
The preamble to NCP indicates that state regulations that are components of a federally 
authorized or delegated state program are generally considered federal requirements and 
potential federal ARARs for the purposes of ARARs analysis (55 Fed. Reg. 8666, 8742 [1990]).  
The state of California received approval for its base RCRA hazardous waste management 
program on 23 July 1992 (57 Fed. Reg. 32726 [1992]).  The state of California �Environmental 
Health Standards for the Management of Hazardous Waste,� set forth in Title 22 California Code 
of Regulations, Division 4.5 (Cal. Code Regs. tit. 22, div. 4.5), were approved by EPA as a 
component of the federally authorized state of California RCRA program. 
 
The regulations of Cal. Code Regs. tit. 22, div. 4.5 are, therefore, a source of potential federal 
ARARs for CERCLA remedial actions.  The exception is when a state regulation is �either 
broader in scope or more stringent� than the corresponding federal RCRA regulations.  In that 
case, such regulations are not considered part of the federally authorized program or potential 
federal ARARs.  Instead, they are purely state law requirements and potential state ARARs. 
 
The EPA 23 July 1992 notice approving the state of California RCRA program (57 Fed. Reg. 
32726 [1992]) specifically indicated that the state regulations addressed certain non-RCRA, 
state-regulated hazardous wastes that fell outside the scope of federal RCRA requirements.  Cal. 
Code Regs. tit. 22, div. 4.5 requirements would be potential state ARARs for such non-RCRA, 
state-regulated wastes. 
 
Federal RCRA hazardous waste determination is necessary to determine whether a waste is 
subject to RCRA requirements at Cal. Code Regs. tit. 22, div. 4.5 and other state requirements at 
Cal. Code Regs. tit. 23, div. 3, Chapter (ch.) 15.   
 
RCRA Listed Wastes- The first step in the RCRA hazardous waste characterization process is 
to evaluate contaminated media at the site and determine whether it constitutes a �listed� RCRA 
waste.  The preamble to the NCP states that ��it is often necessary to know the origin of the 
waste to determine whether it is a listed waste and that, if such documentation is lacking, the lead 
agency may assume it is not a listed waste� (55 Fed. Reg. 8666, 8758 [1990]). 
 
This approach is confirmed in EPA guidance for CERCLA compliance with other laws (EPA, 
1988a), as follows: 
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�To determine whether a waste is a listed waste under RCRA, it is often necessary to know the 
source.  However, at many Superfund sites, no information exists on the source of wastes.  The 
lead agency should use available site information, manifests, storage records, and vouchers in an 
effort to ascertain the nature of these contaminants.  When this documentation is not available, 
the lead agency may assume that the wastes are not listed RCRA hazardous wastes, unless 
further analysis or information becomes available that allows the lead agency to determine that 
the wastes are listed RCRA hazardous wastes.� 
 
RCRA hazardous wastes that have been assigned EPA hazardous waste numbers (or codes) are 
listed in Cal. Code Regs. tit. 22, §§ 66261.30�66261.33.  The lists include hazardous waste codes 
beginning with the letters �F,� �K,� �P,� and �U.� 
 
Knowledge of the exact source of a waste is required for source-specific listed wastes (�K� waste 
codes).  Some knowledge of the nature or source of the waste is required even for listed wastes 
from nonspecific sources, such as spent solvents (�F� waste codes) or commercial chemical 
products (�P� and �U� waste codes).  These listed RCRA hazardous wastes are restricted to 
commercially pure chemicals used in particular processes such as degreasing. 
 
P and U wastes cover only unused and unmixed commercial chemical products, particularly 
spilled or off-spec products (EPA, 1991).  Not every waste containing a P or U chemical is a 
hazardous waste.  To determine whether a CERCLA investigation-derived waste contains a P or 
U waste, there must be direct evidence of product use.  In particular, all the following criteria 
must be met.  The chemicals must be: 
 

Discarded (as described in 40 CFR § 261.2[a][2]), 
Either off-spec commercial products or a commercially sold grade, 
Not used (soil contaminated with spilled unused wastes is a P or U waste), and  
The sole active ingredient in a formulation. 

 
RCRA Characteristic Wastes- The second step in the RCRA hazardous waste characterization 
process is to evaluate potential hazardous characteristics of the waste.  The evaluation of 
characteristic waste is described in EPA guidance as follows (EPA, 1988a): 
 
�Under certain circumstances, although no historical information exists about the waste, it may 
be possible to identify the waste as RCRA characteristic waste.  This is important in the event 
that (1) remedial alternatives under consideration at the site involve on-site treatment, storage, or 
disposal, in which case RCRA may be triggered as discussed in this section; or (2) a remedial 
alternative involves off-site shipment.  Since the generator (in this case, the agency or 
responsible party conducting the Superfund action) is responsible for determining whether the 
wastes exhibit any of these characteristics (defined in 40 CFR §§ 261.21�261.24), testing may be 
required.  The lead agency must use best professional judgment to determine, on a site-specific 
basis, if testing for hazardous characteristics is necessary.� 
 
�In determining whether to test for the toxicity characteristic using the extraction procedures 
(EP) toxicity test, it may be possible to assume that certain low concentrations of waste are not 
toxic.  For example, if the total waste concentration in soil is 20 times or less the EP toxicity 
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concentration, the waste cannot be characteristic hazardous waste.  In such a case, RCRA 
requirements would not be applicable.  In other instances, where it appears that the substances 
may be characteristic hazardous waste (ignitable, corrosive, reactive, or EP toxic), testing should 
be performed.� 
 
Hazardous waste characteristics, as defined in 40 CFR §§ 261.21�261.24, are commonly referred 
to as ignitability, corrosivity, reactivity, and toxicity.  California environmental health standards 
for the management of hazardous waste set forth in Cal. Code Regs. tit. 22, div. 4.5 were 
approved by EPA as a component of the federally authorized California RCRA program.  
Therefore, the characterization of RCRA waste is based on the state requirements. 
 
The characteristics of ignitability, corrosivity, reactivity, and toxicity are defined in Cal. Code 
Regs. tit. 22, §§ 66261.21�66261.24.  According to Cal. Code Regs. tit. 22, § 66261.24(a)(1)(A), 
�A waste that exhibits the characteristic of toxicity pursuant to subsection (a)(1) of this section 
has the EPA Hazardous Waste Number specified in Table I of this section which corresponds to 
the toxic contaminant causing it to be hazardous.�  Table I assigns hazardous waste codes 
beginning with the letter �D� to wastes that exhibit the characteristic of toxicity; D waste codes 
are limited to �characteristic� hazardous wastes. 
 
According to Cal. Code Regs. tit. 22, § 66261.10, waste characteristics can be measured by an 
available standardized test method or be reasonably classified by generators of waste based on 
their knowledge of the waste provided that the waste has already been reliably tested or if there 
is documentation of chemicals used.   
 
The requirements at Cal. Code Regs. tit. 22, § 66261.24 list the toxic contaminant concentrations 
that determine the characteristic of toxicity.  The concentration limits are in milligrams per liter 
(mg/L).  These units are directly comparable to total concentrations in waste groundwater and 
surface water.  For waste soils, these concentrations apply to the extract or leachate produced by 
the toxicity characteristic leachate procedure (TCLP). 
 
A waste is considered hazardous if the contaminants in the wastewater or in the soil TCLP 
extract equal or exceed the TCLP limits.  TCLP testing is required only if total contaminant 
concentrations in soil equal or exceed 20 times the TCLP limits because TCLP uses a 20-to-1 
dilution for the extract (EPA, 1988a). 
 
OU-2 Waste Characterization- An evaluation will be conducted at the time of waste generation 
to determine whether or not waste generated from the remedial action at OU-2 is a RCRA-listed 
or characteristic hazardous waste. 
 
F.1.3.2 California-Regulated, Non-RCRA Hazardous Waste 
 
A waste determined not to be a RCRA hazardous waste may still be considered a state-regulated 
non-RCRA hazardous waste.  The state is broader in scope in its RCRA program in determining 
hazardous waste.  Cal. Code Regs. tit. 22, § 66261.24(a)(2) lists the total threshold limit 
concentrations (TTLCs) and the soluble threshold limit concentrations (STLCs) for non-RCRA 
hazardous waste.  The state applies its own leaching procedure, waste extraction test (WET), that 
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uses a different acid reagent and has a different dilution factor (tenfold).  There are other state 
requirements that may be broader in scope than federal ARARs for identifying non-RCRA 
wastes regulated by the state.  These may be potential ARARs for wastes not covered under 
federal ARARs.  See additional subsections of Cal. Code Regs. tit. 22, § 66261.24.  A waste is 
considered hazardous if its total concentrations exceed the TTLCs or if the extract concentrations 
from the WET exceed the STLCs.   
 
A WET is required when the total concentrations exceed the STLC but are less than the TTLCs 
(Cal. Code Regs. tit. 22, div. 4.5, ch. 11, Appendix [app.] II [b]). 
 
An evaluation will be conducted at the time of waste generation to determine whether or not 
waste generated from the remedial action at OU-2 is a California-regulated, non-RCRA 
hazardous waste. 
 
F.1.3.3 Other California Waste Classifications 
 
For waste discharged after 18 July 1997, solid waste classifications at Cal. Code Regs. tit. 27, §§ 
20210, 20220, and 20230 are used to determine applicability of waste management requirements.  
These are summarized below: 
 
A �designated waste� under Cal. Code Regs. tit. 27, § 20210 is defined at Cal. Water Code § 
13173.  Under Cal. Water Code § 13173, designated waste is hazardous waste that has been 
granted a variance from hazardous waste management requirements or nonhazardous waste that 
consists of or contains pollutants that, under ambient environmental conditions at a waste 
management unit, could be released in concentrations exceeding applicable water quality 
objectives or that could reasonably be expected to affect beneficial uses of the waters of the state. 
 
A nonhazardous solid waste under Cal. Code Regs. tit. 27, § 20220 is all putrescible and 
nonputrescible solid, semisolid, and liquid wastes, including garbage, trash, refuse, paper, 
rubbish, ashes, industrial wastes, demolition and construction wastes, abandoned vehicles and 
parts thereof, discarded home and industrial appliances, manure, vegetable or animal solid and 
semisolid wastes, and other discarded waste (whether of solid or semisolid consistency), 
provided that such wastes do not contain wastes that must be managed as hazardous wastes or 
wastes that contain soluble pollutants in concentrations that exceed applicable water quality 
objectives or could cause degradation of waters of the state. 
 
Under Cal. Code Regs. tit. 27, § 20230, inert waste is that subset of solid waste that does not 
contain hazardous waste or soluble pollutants at concentrations in excess of applicable water 
quality objectives and does not contain significant quantities of decomposable waste. 
 
These state requirements may be more stringent than hazardous waste requirements and proper 
waste classification at the time of waste generation will determine their applicability. 
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F.2  Chemical-Specific ARARs 
 
 
Chemical-specific ARARs are generally health- or risk-based numerical values or methodologies 
applied to site-specific conditions that result in the establishment of a cleanup level.  Many 
potential ARARs associated with particular response alternatives (such as closure or discharge) 
can be characterized as action-specific, but include numerical values or methodologies to 
establish them so they fit in both categories (chemical- and action-specific). This section presents 
ARARs determination conclusions addressing groundwater, soil, and air. 
 
The evaluation of potential federal and state chemical-specific ARARs is summarized in Table 
F-A, which is included at the end of this appendix. Groundwater, soil, and air are the 
environmental media potentially affected by the OU-2 remedial actions.  The conclusions for 
chemical-specific ARARs pertaining to these media are presented in the following sections. 
 
F.2.1 Groundwater ARARs Conclusions 
 
This section summarizes potential ARARs for groundwater and identifies the controlling federal 
and state ARARs.  Table F-1 summarizes the federal and state Maximum Contaminant Levels 
(MCLs) for the VOCs that have been detected in both the vadose zone and groundwater at JPL.  
 
 

Table F-1.  MCLs for VOCs Detected in Vadose Zone 
and Groundwater at JPL 

 

Constituent 

Federal 
MCL(a), 

mg/L 

California 
MCL(b), 

mg/L 
Carbon Tetrachloride 0.005 0.0005 
1,1- Dichloroethylene 0.007 0.006 
Freon 113� NA 1.2 
Trichloroethylene 0.005 0.005 

(a) Based on the Safe Drinking Water Act 
(b) Based on Title 22 of the California Code of Regulations 
NA = Not applicable. 
 

 
F.2.1.1 Federal 
 
One of the significant issues in identifying ARARs for groundwater under the Safe Drinking 
Water Act (SDWA) is whether the groundwater at the site can be classified as a source of 
drinking water.  EPA groundwater policy is set forth in the preamble to NCP (55 Fed. Reg. 8666, 
8752�8756 [1990]).  This policy uses the groundwater classification system set forth in the draft 
EPA Guidelines for Groundwater Classification Under the EPA Groundwater Protection Strategy 
(EPA, 1986).  Under this policy, groundwater is classified in one of three categories (Class I, II, 
or III), based on ecological importance, replaceability, and vulnerability considerations.  
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Irreplaceable groundwater that is currently used by a substantial population or groundwater that 
supports a vital habitat is considered to be Class I.  Class II consists of groundwater that is 
currently being used or that might be used as a source of drinking water in the future.  
Groundwater that cannot be used for drinking water due to insufficient quality (e.g., high salinity 
or widespread, naturally occurring contamination) or quantity is considered to be Class III.  The 
EPA guidelines define Class III groundwater as groundwater with total dissolved solids (TDS) 
concentrations over 10,000 mg/L and a yield of less than 150 gallons per day (EPA, 1986). Class 
III groundwater can also be classified based on economic or technological treatability tests as 
well as quality or quantity (both criteria are not needed, just one or the other). 
 
The Regional Water Quality Control Board (RWQCB), Los Angeles Region has designated the 
aquifer underlying JPL as a drinking water source. 
 
Safe Drinking Water Act- Federal MCLs developed by EPA under the SDWA are potential 
relevant and appropriate requirements for aquifers with Class I and Class II characteristics, and 
therefore are potential federal ARARs.  The point of compliance (POC) for MCLs under the 
SDWA is at the tap.  Therefore, the MCLs are not �applicable� ARARs for NASA sites.  
However, MCLs are generally considered relevant and appropriate as remediation goals for 
current or potential drinking water sources, and thus are commonly identified as potential 
ARARs for groundwater remedial actions under CERCLA.  
 
MCLs are considered relevant and appropriate for OU-2 because VOCs in the vadose zone will 
be remediated to a level expected to protect groundwater quality. MCLs for the chemicals 
detected in the vadose zone and groundwater at OU-2 are found at 40 CFR § 141.61(a) and (c). 
Although MCLs are developed using cost and technical considerations, EPA considers them to 
be protective of human health as well. 
 
F.2.1.2  State 
 
The following potential state ARARs have been identified: 
 

California Safe Drinking Water Act of 1976 (Health and Safety Code §§ 4010.1 and 
4026(c)) and State MCLs (Cal. Code Regs. tit. 22, §64444); 

 
Porter-Cologne Water Quality Control Act as implemented in the Comprehensive 
Water Quality Plan for the Los Angeles River Basin (Cal. Water Code § 13240);  

 
SWRCB Resolution (Res.) 92-49 and Res. 68-16; and 

 
Cal. Code Regs. tit. 23, div. 3, ch. 15, § 2550(a), 2550.4(d), (e), and (f), and 2550.5; 
and tit. 22 § 66264.94.  

 
California Safe Drinking Water Act and State MCLs- California has established standards for 
sources of public drinking water, under the California Safe Drinking Water Act of 1976 (Health 
and Safety Code [H&SC] §§ 4010.1 and 4026[c]) and state MCLs for organic chemicals are set 
forth in Cal. Code Regs. tit. 22 § 64444.  Some state MCLs are more stringent than the 
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corresponding federal MCLs.  In these instances, the more stringent state MCLs are applicable to 
the remedial action at JPL (See Table F-1). There are also some chemicals that lack federal 
MCLs.  Where state MCLs exist, they are also applicable to these chemicals.  NASA has 
determined that the substantive provisions of the standards in Cal. Code Regs. tit. 22, §64444 are 
relevant and appropriate because VOCs in the vadose zone will be remediated to a level expected 
to protect groundwater quality. 
 
Porter-Cologne Water Quality Control Act- The Porter-Cologne Water Quality Control Act 
(Porter-Cologne Act) became Division 7 of the California Water Code in 1969.  The Porter-
Cologne Act requires each regional board to formulate and adopt Basin Plans for all areas within 
the region (Cal. Water Code § 13240).  It also requires each regional board to establish water 
quality objectives (WQOs) that will protect the beneficial uses of the water basin (Cal. Water 
Code § 13241 and to prescribe waste discharge requirements that would implement the Basin 
Plan for any discharge of waste to the waters of the state (Cal. Water Code § 13263[a]). 
 
Other sections of the Porter-Cologne Act include Cal. Water Code § 13243, which allows 
regional boards to specify conditions or areas where waste discharge is not permitted.  Cal. 
Water Code § 13269 provides the boards authority for waivers for reports or compliance with 
requirements as long as it is not against the public interest. Cal. Water Code § 13360 specifies 
circumstances for regional boards to order compliance in a specific manner. 
 
NASA accepts the substantive provisions of Cal. Water Code §§ 13241, 13243, 13263(a), 13269, 
and 13360 of the Porter-Cologne Act as enabling legislation as implemented through the 
beneficial uses, WQOs, waste discharge requirements, promulgated policies of the water quality 
control plan (WQCP) for the Los Angeles Region, SWRCB Res. 68-16 and Res. 88-63, and state 
primary MCLs as potential state ARARs.  Where waste discharge requirements are specified in 
general permits, the substantive requirements in the permits, but not the permits themselves, are 
potential ARARs. 
 
Cal. Water Code § 13304 sets forth enforcement authority and an enforcement process (orders 
issued by the state) and is procedural in nature.  It does not constitute an ARAR because it does 
not itself establish or contain substantive environmental �standards, requirements, criteria, or 
limitations� (CERCLA § 121 [42 USC § 9621]) and is not in itself directive in intent. Through 
its enforcement authority and procedures, substantive state environmental standards set forth in 
other statutes, regulations, plans, and orders are enforced.  In addition, Cal. Water Code § 13304 
is no more stringent than the substantive requirements of other potential state ARARs identified 
above or potential federal ARARs for groundwater. 
 
Comprehensive Water Quality Control Plan for Los Angeles River Basin (Water Code 
13240)-  The RWQCB, Los Angeles Region Basin Plan identifies beneficial uses of surface and 
groundwater in the Los Angeles River Basin watershed and water quality objectives necessary to 
protect these beneficial uses. Waters designated a Municipal and Domestic Supply have 
California MCLs as water quality objectives.  Since the Basin Plan identifies Municipal and 
Domestic Supply as a potential beneficial use of the Arroyo Creek and the Monk Hill Subbasin, 
California MCLs are applicable to remedial actions involving potential impact to the Monk Hill 
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Subbasin.  Therefore, the remedy selected for OU-2 at JPL will consider the soil to groundwater 
migration pathway to protect of beneficial uses of the groundwater. 
 
State Water Resources Control Board Res. 92-49 and 68-16- State Water Resources Control 
Board Res. 92-49 (as Amended on 21 April 1994 and 02 October 1996) is titled Policies and 
Procedures for Investigation and Cleanup and Abatement of Discharges Under Cal. Water Code 
§ 13304.  This resolution contains policies and procedures for the regional boards that apply to 
all investigations and cleanup and abatement activities for all types of discharges subject to Cal. 
Water Code § 13304. 
 
SWRCB Res. 68-16 Statement of Policy With Respect to Maintaining High Quality of Waters in 
California, establishes the policy that high-quality waters of the state �shall be maintained to the 
maximum extent possible� consistent with the �maximum benefit to the people of the state.�  It 
provides that whenever the existing quality of water is better than the required applicable water 
quality policies, such existing high-quality water will be maintained until it has been 
demonstrated to the state that any change will be consistent with maximum benefit to the people 
of the state, will not unreasonably affect present and anticipated beneficial use of such water, and 
will not result in water quality less than that prescribed in the policies.  It also states that any 
activity that produces or may produce a waste or increased volume or concentration of waste and 
that discharges or proposes to discharge to existing high-quality waters will be required to meet 
waste-discharge requirements that will result in the best practicable treatment or control of the 
discharge necessary to ensure that a) pollution or a nuisance will not occur and b) the highest 
water quality consistent with maximum benefit to the people of the state will be maintained 
(SWRCB, 1968). 
 
Cleanup to below background water quality conditions is not required by the SWRCB under the 
Porter-Cologne Act.  SWRCB Res. 92-49 II.F.1 provides that regional boards may require 
cleanup and abatement to �conform to the provisions of the Resolution No. 68-16 of the State 
Water Board, and the Water Quality Control Plans of the State and Regional Water Quality 
Control Boards, provided that under no circumstances shall these provisions be interpreted to 
require cleanup and abatement which achieves water quality conditions that are better than 
background conditions.� 
 
NASA recognizes that the key substantive requirements of Cal. Code Regs. tit. 22, § 66264.94 
(and the identical requirements of Cal. Code Regs tit. 23, § 2550.4 and Section III.G of SWRCB 
Res. 92-49) require cleanup to background levels of constituents unless such restoration proves 
to be technologically or economically infeasible and an alternative cleanup level of constituents 
will not pose a substantial present or potential hazard to human health or the environment.  In 
addition, NASA recognizes that these provisions are more stringent than corresponding 
provisions of 40 CFR § 264.94 and, although they are federally enforceable via the RCRA 
program authorization, they are also independently based on state law to the extent that they are 
more stringent than the federal regulations. 
 
NASA has also determined that SWRCB Res. 68-16 is not a chemical-specific ARAR for 
determining remedial action goals.  However, SWRCB Res. 68-16 is an action-specific ARAR 
for regulating discharged treated groundwater back into the aquifer. NASA has determined that 
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further migration of already impacted groundwater is not a discharge governed by the language 
in Res. 68-16.  More specifically, the language of SWRCB Res. 68-16 indicates that it is 
prospective in intent, applying to new discharges in order to maintain existing high-quality 
waters.  It is not intended to apply to restoration of waters that are already degraded. 
 
NASA�s position is that SWRCB Res. 68-16 and 92-49 and Cal. Code Regs. tit. 23, § 2550.4 do 
not constitute chemical-specific ARARs for this remedial action because they are state 
requirements and are not more stringent than federal ARAR provisions of Cal. Code Regs. tit. 
22, § 66264.94.  The NCP set forth in 40 CFR § 300.400(g)(4) provides that only state standards 
more stringent than federal standards may be ARARs (see also CERCLA § 121(d)(2)(A)(ii) [42 
USC § 9621(d)(2)(A)(ii)]). 
 
The substantive technical standard in the equivalent state requirements (i.e., Cal. Code Regs. tit. 
23, div. 3, ch. 15 and SWRCB Res. 92-49 and 68-16) is identical to the substantive technical 
standard in Cal. Code Regs. tit. 22, § 66264.94.  This section of Cal. Code Regs. tit. 22 will 
likely be applied in a manner consistent with equivalent provisions of other regulations, 
including SWRCB Res. 92-49 and 68-16.  Cal. Code Regs. tit. 22, § 66264.94 is not applicable 
but is relevant and appropriate. 
 
F.2.2 Soil ARARs Conclusions 
 
The key threshold question for soil ARARs is whether or not the wastes located at OU-2 would 
be classified as hazardous waste.  The soil may be classified as a federal hazardous waste as 
defined by RCRA and the state-authorized program, or as non-RCRA, state-regulated hazardous 
waste.  If the soil is determined to be hazardous waste, the appropriate requirements will apply.  
 
F.2.2.1 Federal 
 
RCRA Hazardous Waste and Groundwater Protection Standards- The federal RCRA 
requirements at 40 CFR pt. 261 do not apply in California because the state RCRA program is 
authorized.  The authorized state RCRA requirements are therefore considered potential federal 
ARARs.  The applicability of RCRA requirements depends on whether the waste is a RCRA 
hazardous waste, whether the waste was initially treated, stored, or disposed after the effective 
date of the particular RCRA requirement, and whether the activity at the site constitutes 
treatment, storage, or disposal as defined by RCRA.  However, RCRA requirements may be 
relevant and appropriate even if they are not applicable.  Examples include activities that are 
similar to the definition of RCRA treatment, storage, or disposal for waste that is similar to 
RCRA hazardous waste. 
 
The determination of whether a waste is a RCRA hazardous waste can be made by comparing 
the site waste to the definition of RCRA hazardous waste.  The RCRA requirements at Cal. Code 
Regs. tit. 22, § 66261.21, 66261.22(a)(1), 66261.23, 66261.24(a)(1), and 66261.100 are potential 
ARARs because they define RCRA hazardous waste.  A waste can meet the definition of 
hazardous waste if it has the toxicity characteristic of hazardous waste.  This determination is 
made by using the TCLP.  The maximum concentrations allowable for the TCLP listed in § 
66261.24(a)(1)(B) are potential federal ARARs for determining whether the site has hazardous 
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waste.  If the site waste has concentrations exceeding these values, it is determined to be a 
characteristic RCRA hazardous waste (see Section F.1.3.1). 
 
The requirements at Cal. Code Regs. tit. 22, § 66264.94(a)(1), (a)(3), (c), (d), and (e) are 
potential federal ARARs for the vadose zone (i.e., the unsaturated zone contamination).  These 
sections set concentration limits for the unsaturated zone as well as for groundwater and surface 
water.  These requirements are considered to be potential federal ARARs because they are part 
of the approved state RCRA program.  Cal. Code Regs. tit. 22, § 66264.94 is not applicable but 
is relevant and appropriate. 
 
RCRA land disposal restrictions (LDRs) at Cal. Code Regs. tit. 22, § 66268.1(f) are potential 
federal ARARs for discharging waste to land.  This section prohibits the disposal of hazardous 
waste to land unless (1) it is treated in accordance with the treatment standards of Cal. Code 
Regs. tit. 22, § 66268.40 and the underlying hazardous constituents meet the Universal 
Treatment Standards at Cal. Code Regs. tit. 22, § 66268.48; (2) it is treated to meet the 
alternative soil treatment standards of Cal. Code Regs. tit. 22, § 66268.49; or (3) a treatability 
variance is obtained under Cal. Code Regs. tit. 22, § 66268.44.  These are potentially applicable 
federal ARARs because they are part of the state-approved RCRA program.  RCRA Treatment 
Standards for non-RCRA, state-regulated waste are not potentially applicable federal ARARs, 
but they may be relevant and appropriate state ARARs. 
 
F.2.2.2 State 
 
RCRA Requirements- State RCRA requirements included within the EPA-authorized RCRA 
program for California are considered to be potential federal ARARs and are discussed above.  
When state regulations are either broader in scope or more stringent than their federal 
counterparts, they are considered potential state ARARs.  State requirements such as the non-
RCRA, state-regulated hazardous waste requirements may be potential state ARARs because 
they are not within the scope of the federal ARARs (57 Fed. Reg. 60848).  The Cal. Code Regs. 
tit. 22, div. 4.5 requirements that are part of the state-approved RCRA program would be 
potential state ARARs for non-RCRA, state-regulated hazardous wastes. 
 
The site waste characteristics need to be compared to the definition of non-RCRA, state-
regulated hazardous waste.  The non-RCRA, state-regulated waste definition requirements at 
Cal. Code Regs. tit. 22, § 66261.24(a)(2) are potential state ARARs for determining whether 
other RCRA requirements are potential state ARARs.  This section lists the TTLCs and STLCs.  
The site waste may be compared to these thresholds to determine whether it meets the 
characteristics for a non-RCRA, state-regulated hazardous waste.   
 
F.2.3 Air ARARs Conclusions 
 
South Coast Air Quality Management District (SCAQMD) Rules 201, 203, 401, 402, 403, 1303, 
and 1401 are potential ARARs for the remedial action outlined in this ROD. More specific 
information on these requirements is provided in the discussion of action-specific ARARs. 
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F.3:  Location-Specific ARARs 
 
 
Potential location-specific ARARs are identified and discussed in this section.  The discussions 
are presented based on various attributes of the site location, such as whether it is within a 
floodplain.  Additional surveys will be performed in connection with the remedial action design 
and implementation to confirm location-specific ARARs where inadequate siting information 
currently exists, or in the event of changes to planned facility locations.  
 
Cultural resources, wetlands protection, floodplain management, hydrologic resources, biological 
resources, other natural resources, and geologic characteristics are the resource categories 
relating to location-specific requirements potentially affected by the OU-2 remedial actions.  A 
discussion of these resource categories can be found in the National Environmental Policy Act 
(NEPA) Values Assessment included in Appendix E of this ROD. 
 
The following subsections provide a discussion of federal and state ARARs by location-specific 
resources.  Pertinent and substantive provisions of the potential ARARs listed and described 
below were reviewed to determine whether they are potential federal or state ARARs for the 
OU-2 ROD. 
 
Federal and state requirements that are determined to be ARARs or TBCs are identified in Table 
F-B at the end of this appendix.  ARARs determinations are presented in the column denoted by 
the heading ARAR Determination.  Determinations of status for location-specific ARARs were 
generally based on the results of the OU-2 Feasibility Study (FWEC, 1999a). 
 
F.3.1 Cultural Resources ARARs 
 
The following are potentially applicable ARARs related to cultural resources: 
 

National Historic Preservation Act of 1966, as amended (16 USC §§ 470�470x-6, 36 
CFR pt. 800, 40 CFR § 6.301[b]); 

 
Archaeological and Historic Preservation Act (16 USC § 469�469c-1, 40 CFR § 
6.301[c]). 

 
National Historic Preservation Act of 1966, As Amended- Pursuant to Sections 106 and 
110(f) of the National Historic Preservation Act (NHPA) (16 USC §§ 470�470x-6, and its 
implementing regulations [36 CFR pt. 800]), as amended, CERCLA remedial actions are 
required to take into account the effects of remedial activities on any historic properties included 
on or eligible for inclusion on the National Register of Historic Places (National Register).  The 
National Register is a list of districts, sites, buildings, structures, and objects that are significant 
in American history, architecture, archaeology, engineering, and culture. Section 110(f) of the 
NHPA of 1966, as amended, requires that before approval of any federal undertaking that may 
directly and adversely affect any National Historic Landmark, the head of the responsible federal 
agency will, to the maximum extent possible, undertake such planning and actions as may be 
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necessary to minimize harm to the landmark, and will afford the Advisory Council a reasonable 
opportunity to comment on the undertaking. 
 
Areas identified for soil remediation system component installation are located on previously 
disturbed and developed areas of the JPL campus.  However, a historic, archaeological, 
architectural, and cultural resource review of surrounding and on-site property will be conducted 
prior to implementation of remedial actions involving structure demolition, construction, or 
intrusive groundwork. 
 
Archaeological and Historic Preservation Act- The Archaeological and Historic Preservation 
Act, 16 USC § 469�469c-1, provides for the preservation of historical and archaeological data 
that might otherwise be lost as a result of dam construction or alterations of the terrain.  If 
activities in connection with any federal construction project or federally approved project may 
cause irreparable loss to significant scientific, prehistoric, or archaeological data, the act requires 
the agency undertaking that project to preserve the data or request the Department of the Interior 
(DOI) to do so.  This act differs from the NHPA in that it encompasses a broader range of 
resources than those listed on the National Register and mandates only the preservation of the 
data (including analysis and publication). 
 
Areas identified for soil remediation system component installation are located on previously 
disturbed and developed areas of the JPL campus.  However, a historic, archaeological, 
architectural, and cultural resource review of surrounding and on-site property will be conducted 
prior to implementation of remedial actions involving structure demolition, construction, or 
intrusive groundwork. 
 
F.3.2 Wetlands Protection and Floodplains Management ARARs 
 
This section includes an evaluation of the following potential ARARs relating to wetland or 
floodplains management: 
 

Executive Order (Exec. Order No.) 11990, Protection of Wetlands (40 CFR § 
6.302[a]); 
Exec. Order No. 11988, Floodplain Management (40 CFR § 6.302[b]); and 

Clean Water Act, §404, 33 USC § 1344. 
 
Protection of Wetlands, Exec. Order No. 11990- Exec. Order No. 11990 requires that federal 
agencies minimize the destruction, loss, or degradation of wetlands; preserve and enhance the 
natural and beneficial value of wetlands; and avoid support of new construction in wetlands if a 
practicable alternative exists.  The Arroyo Seco has not been formally identified as a wetland and 
it is unlikely any remediation activities for soil will be conducted in or around Arroyo Seco.   
 
Floodplain Management, Exec. Order No. 11988- Under 40 CFR § 6.302(b), federal agencies 
are required to evaluate the potential effects of action they may take in a floodplain to avoid, to 
the extent possible, adverse effects associated with direct and indirect development of a 
floodplain.  Areas identified for soil remediation system component installation are located on 
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previously disturbed and developed areas of the JPL campus and outside of the 100-year 
floodplain of Arroyo Creek.   
 
Clean Water Act (33 USC § 1344)- Section 404 of the Clean Water Act of 1977 governs the 
discharge of dredged and fill material into waters of the United States, including adjacent 
wetlands.  Wetlands are areas that are inundated by water frequently enough to support 
vegetation typically adapted for life in saturated soil conditions.  Wetlands include swamps, 
marshes, bogs, sloughs, potholes, wet meadows, river overflows, mudflats, natural ponds and 
similar areas.  Both the EPA and the U.S. Army Corps of Engineers have jurisdiction over 
wetlands.  EPA�s Section 404 guidelines are promulgated in 40 CFR § 230, and the U.S. Army 
Corps of Engineer�s guidelines are promulgated in 33 CFR § 320. 
 
Areas identified for soil remediation system component installation are located on previously 
disturbed and developed areas of the JPL campus and outside the area of any potential wetlands. 
Therefore, discharge of dredged or fill material to a wetland is not planned as part of the 
remedial action. 
 
F.3.3 Biological Resources ARARs 
 
The following is an evaluation of potential ARARs related to biological resources at the site: 
 

Endangered Species Act of 1973 (substantive provisions of 16 USC §§ 1531�1543) 
California Fish and Game Code. 

 
Endangered Species Act of 1973- The Endangered Species Act (ESA) of 1973 (16 USC §§ 
1531�1543) provides a means for conserving various species of fish, wildlife, and plants that are 
threatened with extinction.  The ESA defines an endangered species and provides for the 
designation of critical habitats.  Federal agencies may not jeopardize the continued existence of 
any listed species or cause the destruction or adverse modification of critical habitat.  Under 
Section 7(a) of the ESA, federal agencies must carry out conservation programs for listed 
species.  The Endangered Species Committee may grant an exemption for agency action if 
reasonable mitigation and enhancement measures such as propagation, transplantation, and 
habitat acquisition and improvement are implemented. Consultation regulations at 50 CFR § 402 
are administrative in nature and are therefore not ARARs. However, they may be TBCs to 
comply with the substantive provisions of the ESA. 
 
California Fish and Game Code- This code specifies actions which must be taken to protect or 
conserve wetlands, rare native plants, and endangered species and wildlife habitat. 
 
Areas identified for soil remediation system component installation are located on previously 
disturbed and developed areas of the JPL campus, which provide minimal wildlife habitat.  The 
ESA and provisions of the California Fish and Game Code are not considered to be ARARs. 
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F.4:  Action-Specific ARARs 
 
 
Table F-C at the end of this appendix lists and evaluates federal and state potential action-
specific ARARs for OU-2.  A discussion of the requirements determined to be pertinent to the 
selected remedy for OU-2 is presented in this section.  A discussion of how the selected remedy 
complies with each identified ARAR is also provided. 
 
The selected remedy at OU-2 includes the use of SVE to effect VOC source removal from the 
vadose zone.  The extracted soil vapor will be treated to remove VOCs prior to discharge to the 
atmosphere in order to meet air permit requirements. The SVE system will be located on facility. 
 
F.4.1  Federal 
 
Federal laws that give rise to potential ARARs for actions to be undertaken as part of the SVE 
remedy include RCRA and the Clean Air Act (CAA).  These requirements are described below: 
 
RCRA- Waste streams created in the course of implementing the remedial action will be subject 
to RCRA requirements for determining whether wastes will be classified as hazardous.  
Hazardous waste determinations for the soil cuttings generated from the installation of the SVE 
wells and the spent carbon generated from the off-gas treatment will be made at the time the 
waste is generated.  If these wastes are determined to be hazardous, then the appropriate 
requirements for storing, manifesting, and transporting these materials for final disposal will be 
followed.   
 
Clean Air Act- Several CAA requirements will apply to the operation of the SVE treatment 
system including standards set under the National Primary and Secondary Ambient Air Quality 
Standards (NAAQs) rules and the provisions of the State Implementation Plan (SIP).  These 
CAA requirements are implemented by the California Air Resources Board through the local air 
quality management district.  The designated district issues an air permit, which covers the air 
pollution control requirements from the federal CAA, the California Health and Safety Code, and 
local district rules.  The local air district for JPL is the SCAQMD. The rules adopted by 
SCAQMD are discussed below.   
 
F.4.2 State 
 
California state requirements that are potential ARARs for actions to be undertaken as part the 
selected remedy are described in the following subsections. 
 
SCAQMD Rules 201 and 203- These rules require a permit to construct and operate equipment 
causing the issuance of air contaminants and are ARARs for the implementation of SVE at    
OU-2. 
 
SCAQMD Rule 401, 402, and 403- Rule 401 limits visible emissions from a point source. Rule 
402 prohibits the discharge of any air emissions in quantities that may cause injury, detriment, 
nuisance, or annoyance to the public.  Rule 403 limits downwind particulate concentrations. 
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Rule 402 does not qualify as an ARAR for this remedial action because of its vague and 
subjective nature of the nuisance rule (Rule 402) and the lack of objective �standards, 
requirements, criteria or limitations� within the meaning of Section 121(d)(2) of CERCLA.  
Other federal and state ARARs addressing actual and potential air emissions will ensure 
adequate protection of human health and the environment. 
 
SCAQMD Rule 1303- This rule requires that all new sources of air pollution that result in a net 
increase of any nonattainment air contaminant or any halogenated hydrocarbons employ the best 
available control technology (BACT). Current SCAQMD policy (SCAQMD, 1988) sets the 
threshold of net emissions increase at one pound per day of any nonattainment air contaminant 
(including reactive organic gases such as trichloroethene [TCE]) for any permitted unit when 
BACT is required.   
 
SCAQMD Rule 1401- Rule 1401 involves new source review of carcinogenic air contaminants.  
It requires that an applicant substantiate that the cumulative impacts of emissions from new, 
relocated, or modified permit units and from all other permit units located within 100 meters that 
are owned or operated by the applicant will not result in any of the following: 
 

(a) A maximum individual cancer risk (MICR) of greater than 1 in 1 million (1 I 10-6) at 
any receptor location, if the permit unit is constructed without toxics best-available 
control technology (T-BACT); 

 
(b) A MICR of greater than 10 in 1 million (1 I 10-5) at any receptor location, if the 

permit unit is constructed with T-BACT; and 
 

(c) More than 0.5 excess cancer cases in the population that is subject to a risk of greater 
than 1 in 1 million (1 I 10-6). 

 
Furthermore, the MICR may not exceed 1/70 of the maximum allowable risk specified in item a) 
or b) above, in any one year at receptor locations within residential areas. 
 
Rule 1401 specifies the risk assessment and emission calculation procedures to be used in 
determining compliance with the requirements.  Currently, SCAQMD has no guidelines for what 
constitutes T-BACT; instead, the T-BACT determination will be made by the air quality 
engineer at SCAQMD who is reviewing the permit application. 
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F.5:  Summary 
 
 
The ARARs for OU-2 have been identified and are summarized in the following tables: 
 

Table F-A. Chemical-Specific ARARs 
Table F-B. Location-Specific ARARs 
Table F-C. Action-Specific ARARs 
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August 8, 2002 
 
United States Environmental Protection Agency 
Region IX 
75 Hawthorne Street 
San Francisco, CA 94105 
 
 
NASA�s Response to EPA�s Request for Modification to the Record of Decision for 
Operable Unit 2 at NASA-JPL 
 
Dear Mr. Ripperda 
 
The National Aeronautics and Space Administration (NASA) has evaluated the modifications 
requested by the United States Environmental Protection Agency (EPA) and prepared responses 
(see attached table).  Soil vapor extraction (SVE) is an EPA presumptive remedy for remediation 
of volatile organic compounds (VOCs) in soil1 and the best available technology for VOC 
removal at NASA�s Jet Propulsion Laboratory (JPL).  As such, NASA has established 
performance objectives rather than numeric cleanup standards to utilize SVE to an economic and 
technical limit of feasibility appropriate for the site.  NASA�s goal is to utilize SVE as a tool to 
optimize cost effectiveness of the entire site remediation process.  The flexibility provided by 
performance objectives, as opposed to numeric cleanup standards, is necessary for making wise 
remediation decisions at NASA-JPL. 
 
The EPA made four major points in the cover letter to the requested Operable Unit 2 Record of 
Decision (ROD) modifications.  NASA�s response to each is provided as follows: 
 
EPA Point No. 1. EPA believes that the soil vapor extraction system is an interim action with the 
ultimate goal being the final remediation of the groundwater aquifer. 
NASA�s Response. While NASA agrees that the purpose of SVE is to expedite and improve 
cost-effectiveness of groundwater remediation (i.e., removing VOCs from the vadose zone via 
SVE prevents having to treat the chemicals after they have migrated to groundwater), NASA 
considers SVE the remedy for Operable Unit 2. 
 
EPA Point No. 2. The remedial goal of this action should be reevaluated once a final 
groundwater remediation goal has been selected in the future Record of Decision for OUs 1/3.  At 
that time, final cleanup standards for the vadose zone should be established. 
NASA�s Response.  As stated in NASA�s response to EPA Point No. 1, the remediation 
objective in implementing a vadose zone remedy was to expedite and improve cost-effectiveness 
of the groundwater remediation process.  Based on this objective, NASA established performance 
objectives for the SVE system, which better reflect the intent of the remedy (as opposed to 
developing numerical cleanup standards).  The performance objectives ensure that the SVE 
system is operated only as long as it is cost-effective in achieving the remediation objective and 
apply as follows: 

                                                 
1 United States Environmental Protection Agency.  1993.  Presumptive Remedies: Site Characterization 
and Technology Selection for CERCLA Sites with Volatile Organic Compounds in Soils.  Quick Reference 
Fact Sheet.  Office of Emergency and Remedial Rsponse, EPA 540-93/048.  September. 



Performance Objective No. 1 � Protectiveness of groundwater is based on fate and 
transport modeling.  This objective limits the use of cleanup standards since the 
standards would vary spatially (e.g., the cleanup goals would be different for VOCs 
located 20 feet above the water table than for those located 120 feet above the water 
table). 
Performance Objectives No. 2 and No. 3 � SVE system performance typically follows an 
asymptotic decline in concentrations.  If cleanup standards are below the asymptote, the 
SVE system is likely not to be cost-effective once asymptotic conditions are achieved.  
NASA needs the flexibility to stop operation when the additional cost of continuing to 
operate the SVE system is not anticipated to significantly increase the cost of the 
groundwater remedy.  This determination will be dependent on performance of both the 
soil and groundwater remedies and will vary with time.  

 
EPA Point No. 3. A reevaluation [of vadose zone cleanup goals] will ensure that the SVE system 
can achieve standards that will be selected for groundwater, or that the system will run to a 
technical or economic limit of feasibility. 
NASA Response. It is not practical to make the connection of attainment of groundwater 
standards and implementation of a vadose zone remedy, since SVE is not a groundwater 
remediation technology.  In addition, the performance objectives documented in the ROD for 
Operable Unit 2 provide the framework necessary to run the system to its technical or economic 
limit of feasibility at NASA-JPL. 
 
EPA Point No. 4. Final vadose zone remediation goals should not be determined until the final 
groundwater ROD is signed. 
NASA Response. NASA intends to complete a final ROD for each operable unit.   
Please feel free to contact me if you would like to discuss these items further.   
 
Sincerely, 
 
 
Peter Robles, Jr. 
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