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SUBJECT: REVIEW OF REVISED INTERIM REMEDIAL ACTION PLAN FOR EAST 
ADJACENT PROPERTIES, PURSUANT TO CALIFORNIA WATER 
CODE SECTION 13304 CLEANUP AND ABATEMENT ORDER NO. R4-
2021-0079 

SITE: SKYPARK COMMERCIAL PROPERTIES (ASSESSOR PARCEL NO. 
7377-006-906), 24701 – 24777 CRENSHAW BOULEVARD AND 2530, 
2540, AND 2600 SKYPARK DRIVE, TORRANCE, CALIFORNIA (SCP 
NO. 1499) 

Dear Mr. Darville, et al.: 

The California Regional Water Quality Control Board, Los Angeles Region (Los Angeles 
Water Board) is the state agency with primary responsibility for the protection of 
groundwater and surface water quality within major portions of Los Angeles and Ventura 
counties, including the above referenced site (Site). To accomplish this, the Los Angeles 
Water Board oversees the investigation and cleanup of discharges of waste that may 
affect the quality of waters of the state as authorized by the Porter-Cologne Water Quality 
Control Act (California Water Code [CWC], Division 7). 

On February 28, 2022, the Los Angeles Water Board staff received the Removal Action 
Workplan for the East Adjacent Properties, submitted on behalf of the City of Torrance 
(City) by Terraphase Engineering Inc. (Terraphase) for review. In a letter dated May 19, 
2022 (Letter), the Los Angeles Water Board identified that the scope of the proposed 
remedial component of the Removal Action Workplan for the East Adjacent Properties 
(EAP IRAP) did not adequately address areas of known VOC impacts at the East 
Adjacent Properties (EA Properties) and some overall discrepancies with the workplan. 
The Letter required a revised EAP IRAP.  

On June 24, 2022, the Los Angeles Water Board staff received the revised Removal 
Action Workplan for the East Adjacent Properties (Revised EAP IRAP), submitted on 
behalf of the City by Terraphase for review. The investigative component of the Revised 
EAP IRAP was conditionally approved on July 27, 2022; therefore, this letter responds to 
only the remedial component of the Revised EAP IRAP. 

A summary of the remedial component of the Revised EAP IRAP followed by Los Angeles 
Water Board comments are included below. 

SUMMARY OF REVISED EAP IRAP 

According to the Revised EAP IRAP, the objectives of the proposed remedial actions are 
to: 

1. Reduce the potential for vapor intrusion risk on the EA Properties and adjacent 
impacted properties by addressing soil, soil vapor, and perched and regional 
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groundwater impacted by volatile organic compounds (VOCs) beneath the EA 
Properties. 

2. Reduce contaminant mass and migration at and/or beneath the EA Properties 
portion of the Site. 

3. Achieve water quality objectives (i.e., maximum contaminant levels [MCLs]) in the 
regional groundwater beneath the EA Properties within a reasonable time frame. 

The remedial component of the Revised EAP IRAP considered the following remedial 
alternatives to achieve the objectives at the EA Properties by media (i.e., vadose zone 
[soil and soil vapor], perched groundwater, and regional groundwater): 

1. Vadose zone remedial alternatives considered include no action, monitored 
natural attenuation (MNA), soil vapor extraction (SVE), and thermal technologies 
with SVE. 

2. Perched groundwater remedial alternatives considered include no action, MNA, 
thermal technologies with SVE, in-situ chemical oxidation (ISCO), in-situ chemical 
reduction (ISCR), and enhanced in-situ bioremediation (EISB). 

3. Regional groundwater remedial alternatives considered include no action, MNA, 
and EISB. 

Terraphase proposed to retain the following remedial alternatives to achieve the 
objectives by media: 

1. Vadose zone1  will be treated using an SVE system, as shown in Attachment 1, 
Figure 22 – Proposed Vadose Zone and Perched Groundwater Remediation Area 
(Figure 22). 

a. Install the system in the vicinity of the former degreasers at Property 1. 

i. Install 30 SVE wells screened as follows: 

 
1 The SVE system, as proposed in the Revised EAP IRAP, is focused in the vicinity of soil vapor probe 
locations VP-49, VP-107, and VP-114. The most recent maximum tetrachloroethylene (PCE), 
trichloroethylene (TCE), and 1,1-dichloroethene (1,1-DCE) soil vapor concentrations at these locations are 
26,800,000 micrograms per cubic meter (μg/m3) [detected in sample VP-114 at 45 ft-bgs in 2020]; 325,000 
μg/m3 (detected in sample VP-107 at 30 ft-bgs in 2020); and 26,100,000 μg/m3 (detected in sample VP-
114 at 15 ft-bgs in 2020), respectively. These maximum concentrations of PCE, TCE, and 1,1-DCE in soil 
vapor exceed the 2019 San Francisco Bay Regional Water Quality Control Board’s (SF Bay Water Board) 
Environmental Screening Levels (ESLs) of 15 μg/m3, 16 μg/m3, and 2,400 μg/m3 for a residential scenario, 
respectively. These maximum concentrations of PCE, TCE, and 1,1-DCE in soil vapor also exceed the 
2019 SF Bay Water Board’s ESLs of 67 μg/m3, 100 μg/m3, and 10,000 μg/m3 for a commercial scenario, 
respectively. 



Mr. Christian Darville, et al. - 4 - January 17, 2023 
Skypark Commercial Properties  SCP No. 1499 

1. Ten SVE wells screened between approximately 5 and 25 feet 
below ground surface (ft-bgs) 

2. Ten SVE wells screened between approximately 30 and 50 ft-
bgs 

3. Ten SVE wells screened between approximately 65 and 85 ft-
bgs 

ii. Operate the SVE system for approximately 5 to 8 years followed by 
rebound assessment(s). 

2. Perched groundwater2  will be treated using EISB, as shown in Figure 22. 

a. Conduct bench-scale testing and water quality assessment (i.e., pilot 
test[s]) concurrently with the conditionally approved investigative 
component of the Revised EAP IRAP 

b. Install 27 injection wells to target areas where concentrations of VOCs 
(primarily PCE and 1,1-DCE) exceed 10,000 micrograms per liter (μg/L) 

i. 5- to 10-foot screens screened within the perched groundwater zone 
which is expected to occur between 45 and 65 ft-bgs 

c. EISB amendment concoction includes soybean oil, emulsifiers, nutrients, 
and other soluble organic carbon substrates 

d. Assess radius of influence in nearby injection and groundwater monitoring 
wells 

3. Regional groundwater3 will be treated using EISB, as shown in Attachment 2, 
Figure 21 – Proposed Regional Groundwater Remediation Area (Figure 21). 

a. Install 30 dual-nested injection wells in the vicinity of groundwater 
monitoring wells MW-8 and MW-12 

i. Screened approximately 85 to 95 ft-bgs and 100 to 110 ft-bgs. 

 
2 Based on available grab perched groundwater data, the maximum PCE and 1,1-DCE groundwater 
concentrations were 36,600 μg/L and 56,000 μg/L (detected in 2016) at VP-50, respectively. PCE and 1,1-
DCE concentrations at VP-114 were 15,000 μg/L and 16,000 μg/L (detected in 2020), respectively. These 
concentrations of PCE and 1,1-DCE in the perched groundwater exceed their respective MCLs of 5 μg/L 
and 6 μg/L, respectively. 
3 The EISB injections, as proposed in the Revised EAP IRAP, are focused in the vicinity of regional 
groundwater monitoring wells MW-8 and MW-12. The most recent maximum PCE, TCE, and 1,1-DCE 
groundwater concentrations detected are 493 μg/L, 17,600 μg/L, and 66 μg/L, respectively, at MW-8 in July 
of 2022. These concentrations of PCE, TCE, and 1,1-DCE in the regional groundwater exceed their 
respective MCLs of 5 μg/L, 5 μg/L, and 6 μg/L, respectively.  
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b. EISB amendment concoction includes soybean oil, emulsifiers, nutrients, 
and other soluble organic carbon substrates 

c. Implement four injection events; one performed on average every 3 years. 

i. Quarterly performance groundwater monitoring for the first year 

ii. Bi-annual performance groundwater monitoring for two years 

iii. Annual performance groundwater monitoring beginning the fourth 
year 

FACT SHEET AND NOTICE OF OPPORTUNITY TO COMMENT 

Pursuant to sections 13307.1 and 13307.5 of the California Water Code (CWC), Los 
Angeles Water Board staff issued a Project Update and Notice of Opportunity to 
Comment (Update) on August 31, 2022, to all businesses, residents, and property owners 
within a 500-foot radius of the aerial extent of the Site and to interested parties. The 
Update invited all recipients to participate in the cleanup process by reviewing and 
providing comments on the Revised EAP IRAP to the Los Angeles Water Board by 
October 14, 2022.Except for Esterline Technologies Corporation, the Los Angeles Water 
Board did not receive any new or resubmitted public comments during the public 
comment period for the Revised EAP IRAP. 

LOS ANGELES WATER BOARD COMMENTS AND REQUIREMENTS 

The Los Angeles Water Board conditionally approves the Revised EAP IRAP with the 
following comments and requirements: 

1. Part of the Letter requiring the Revised EAP IRAP requested SVE wells to be 
located and screened to address the current known lateral and vertical extent of 
the soil vapor VOC contamination at the EA Properties. The Letter identified 14 
multi-nested soil vapor probe locations that should be addressed; however, this 
was only partially addressed (approximately 3 of the 14 soil vapor probe locations 
[VP-49, VP-107, and VP-114]) by the Revised EAP IRAP. Terraphase explained 
that SVE wells covering nearly the entirety of the EA Properties is impractical and 
that the proposed SVE system was designed to address a source area (i.e., former 
degreasers on Property 1). Terraphase noted that the SVE system may be 
expanded to address additional source area(s) discovered during the 
implementation of the conditionally approved investigative component of the 
Revised EAP IRAP. 

Los Angeles Water Board partially concurs with Terraphase’s explanation and 
rationale at this time; however, the expansion of the SVE system shall not be 
limited to just the findings from the conditionally approved investigative component 
of the Revised EAP IRAP. The expansion of the SVE system may be warranted 
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based on updated environmental data, any discovery of additional source area(s) 
from the conditionally approved investigative component of the Revised EAP 
IRAP, and/or any future investigations and assessments. The installation of the 
SVE system shall proceed, as proposed, such that its future expansion(s), if 
necessary, can be accommodated for and conducted in a phased manner. 

2. Los Angeles Water Board staff shares a concern raised by Hamrick & Evans, LLP, 
on behalf of Hi-Shear Corporation, regarding the potential costs and longevity of 
the proposed granular activated carbon (GAC) SVE system. The concern is 
summarized in Response to Comment (RTC) B.4 of Attachment 5, Response to 
Comments to Revised EAP IRAP and identified in Attachment 6, Comments 
Received to Revised EAP IRAP. As indicated by RTC B.4, Los Angeles Water 
Board staff recommends consideration of catalytic oxidation in lieu of GAC during 
the SVE system installation and implementation. 

3. The network of wells that monitors the effectiveness of the EISB injections to the 
regional groundwater at the EA Properties shall include groundwater monitoring 
wells MW-1, MW-17, MW-18 (to serve as upgradient wells); MW-5, MW-8, MW-
12, MW-15 (to serve as treatment zone wells); and MW-20 and MW-28 (to serve 
as downgradient wells). 

4. There are currently no groundwater monitoring wells in the perched groundwater 
zone. Part of the scope of the conditionally approved investigative component of 
the Revised EAP IRAP was the installation of three groundwater monitoring wells 
in the perched groundwater zone. These wells shall be included in the network of 
wells that monitor the effectiveness of the EISB injections in the perched 
groundwater zone. 

5. Part of the scope of the conditionally approved investigative component of the 
Revised EAP IRAP includes the installation of perched and regional groundwater 
monitoring wells. Following their installation, the Los Angeles Water Board may 
require revisions to the network of wells used to monitor the effectiveness of the 
EISB injections at the EA Properties.  

6. Ensure that performance monitoring parameters for the selected perched and 
regional groundwater remedial alternatives, at a minimum, include oxidation-
reduction potential, terminal electron-accepting processes (i.e., ferrous iron, 
manganese), electrical conductivity, major cations (e.g., Al, As, Ba, Fe, Mn, Ca, 
Mg, Na, K, Se), major anions (e.g., HS-, Cl-, NO2-, NO3-, SO4-2, PO4-3, CO3-2), 
alkalinity, total dissolved solids, total sulfide, dissolved organic carbon or total 
organic carbon, dissolved gases (methane, ethane, ethene, carbon dioxide, 
hydrogen, oxygen), pH, temperature, and Dehalococcoides concentration.  

Note that the primary performance indicator for the remedial alternatives will be 
the reduction in concentrations of VOCs in groundwater. The geochemical and 
microbial data, where applicable, should be evaluated to identify any changes in 
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environmental conditions that may affect the progress and efficiency of the 
remediation, and to optimize the operation of the EISB. Additionally, the number 
and frequency of EISB injections shall be based on the reduction and/or rate of 
reduction in concentrations of VOCs in groundwater and performance monitoring 
parameters, which may exceed the number of injections proposed in the Revised 
EAP IRAP. 

7. Prior to initiating the proposed EISB injection activities, you must apply for and 
obtain a waste discharge requirements (WDR) permit from the Los Angeles Water 
Board. You are required to submit a complete application/report of Waste 
Discharge (Form 200) by February 24, 2023, including the appropriate fee and 
supporting documents to the Los Angeles Water Board, Groundwater Permitting 
Unit, attention Dr. Jim Kang. Form 200 and the fee schedules can be found at the 
following addresses: 

a. https://www.waterboards.ca.gov/publications_forms/forms/docs/form200.p
df 

b. https://www.waterboards.ca.gov/resources/fees/water_quality/docs/fy1819
_wdr_fees.pdf  

Note that WDRs permit(s) may warrant additional groundwater monitoring 
parameters that are not sampled and analyzed for in the routine tri-annual 
groundwater monitoring program and the performance monitoring parameters 
identified in Comment No. 6 above. 

8. Notify the Los Angeles Water Board case manager at least ten working days in 
advance of any field work. 

9. Submit the report documenting the implementation of the Revised EAP IRAP by 
September 15, 2023. The report should include field observations, a detailed map 
of the SVE wells, injection points, conclusions, and recommendations for the Site. 
The time schedule of the Cleanup and Abatement Order No. R4-2021-0079 
(Order) has been revised to include the Revised EAP IRAP implementation, as 
shown in Attachment 3, Attachment B: Revised Time Schedule of Order, and 
Attachment 4, Attachment B: Revised Time Schedule of Order (underline/strikeout 
version). 

10. Prepare and submit tri-annual remediation progress reports for the Site on the 
same schedule as the tri-annual groundwater monitoring reports with the first 
progress report due September 15, 2023. Continue to submit tri-annual 
remediation progress reports and tri-annual groundwater monitoring reports until 
otherwise instructed to do so by the Executive Officer of the Los Angeles Water 
Board. The time schedule of the Order has been revised to include tri-annual 
remediation progress reports for the implementation of the Revised EAP IRAP, as 
shown in Attachment 3, Attachment B: Revised Time Schedule of Order, and 
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Attachment 4, Attachment B: Revised Time Schedule of Order (underline/strikeout 
version).  

11. The Los Angeles Water Board does not consider the Revised EAP IRAP as the 
final Site cleanup plan. The Revised EAP IRAP is intended to provide source 
reduction and containment, but it does not actively address the VOCs 
concentrations downgradient and off-Site. Subsequent interim remedial action 
plan(s) and/or comprehensive remedial action plan(s) are warranted to address 
impacts that have migrated off-Site. 

12. Regarding proposed cleanup levels, note that State Water Resources Control 
Board Resolution No. 92-49 establishes that the Los Angeles Water Board shall 
require dischargers to clean up and abate the effects of discharges in a manner 
that promotes attainment of either background water quality or, if background 
levels of water quality are not achievable, the best water quality which is technically 
and economically feasible. If background levels of water quality are not achievable, 
alternative cleanup levels must be protective of human health and the environment 
and must be the best cleanup levels attainable taking into account technical and 
economic feasibility.  (See Cal. Code Regs., tit. 23, § 2550.4.)    

As noted in Comment No. 11 above, the Los Angeles Water Board does not 
consider the Revised EAP IRAP as the final Site cleanup plan. The final Site 
cleanup plan and cleanup levels must address the requirements of State Water 
Resources Control Board Resolution No. 92-49. Therefore, any discussion in the 
Revised EAP IRAP regarding cleanup levels is premature without first 
demonstrating that cleanup to achieve background levels of water quality is not 
achievable. 

13. On August 31, 2022, the Revised EAP IRAP was presented to you and posted for 
public comment with the issuance of a Project Update and Notice of Opportunity 
to Comment. The public comment period ended on October 14, 2022. The Los 
Angeles Water Board has reviewed the comments received and prepared the 
attached document, entitled Response to Comments: Revised EAP IRAP, 
summarizing the pertinent comments received and the responses to those 
comments.  

The revisions to Attachment B Revised Time Schedule of Order (attached) constitute an 
amendment to the requirements of the Cleanup and Abatement Order No. R4-2021-0079 
(Order) originally dated June 18, 2021. All other aspects of the Order No. R4-2021-0079 
originally dated June 18, 2021, and the amendments thereto, remain in full force and 
effect. Pursuant to section 13350 of the California Water Code, failure to comply with the 
requirements of the Order No. R4-2021-0079 by the specified due date, including date(s) 
in this amendment, may result in civil liability administratively imposed by the Los Angeles 
Water Board in an amount up to five thousand dollars ($5,000) for each day of failure to 
comply.  
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If you have any questions regarding this letter, please contact Mr. Kevin Lin at (213) 
576-6781 or via email at kevin.lin@waterboards.ca.gov, or contact Dr. Angelica 
Castaneda, Site Cleanup Unit IV Supervisor, at (213) 576-6737 or via email at 
angelica.castaneda@waterboards.ca.gov. 

Sincerely,

___________________
Renee Purdy
Executive Officer

Attachments:
1. Figure 22 – Proposed Vadose Zone and Perched Groundwater Remediation Area
2. Figure 21 – Proposed Regional Groundwater Remediation Area
3. Attachment B: Revised Time Schedule of Order
4. Attachment B: Revised Time Schedule of Order (underline/strikeout version) 
5. Response to Comments: Revised EAP IRAP
6. Comments Received: Revised EAP IRAP

cc: 
Dmitriy Ginzburg, State Water Board Division of Drinking Water
James Kang, Los Angeles Regional Water Quality Control Board
Joseph Liles, Water Replenishment District
Carla Dillon, City of Lomita
Ryan Smoot, City of Lomita
Trevor Rusin, City of Lomita
Alan B. Fenstermacher, Rutan & Tucker, LLP
Travis Van Ligten, Rutan & Tucker, LLP
Richard Montevideo, Rutan & Tucker, LLP
Darren Croteau, Terraphase Engineering Inc.
Sonja A. Inglin, Cermak & Inglin, LLC
Patrick L. Rendon, Lamb and Kawakami, LLP
William J. Beverly, Law Offices of William J. Beverly
Brian M. Ledger, Gordon Rees Scully Mansukhani, LLP
Thomas Schmidt, Hamrick & Evans, LLP
David L. Evans, Hamrick & Evans, LLP
Jeff W. Poole, Hamrick & Evans, LLP
Steve Van der Hoven, Genesis Engineering & Redevelopment
Solomon Seyum, Genesis Engineering & Redevelopment

R Purdy Digitally signed by R Purdy 
Date: 2023.01.17 15:41:10 
-08'00'
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Commercial Properties   
Site Cleanup Program No. 1499   

Revised January 17, 2023 

ATTACHMENT B: REVISED TIME SCHEDULE OF ORDER 

DIRECTIVE DUE DATE 
1. Site Conceptual Model:  
 
The Dischargers shall prepare and submit to the Regional 
Board a Site Conceptual Model which provides details on and 
illustrates waste discharge scenario(s), geology and 
hydrogeology, waste constituent fate and transport in soil, soil 
vapor, and groundwater, distribution of waste constituents, 
exposure pathways, sensitive receptors and other relevant 
information. 
 
[Note that the Regional Board may require revisions to the Site 
Conceptual Model as necessary to complete the Model.] 

 
 
Site Conceptual Model due 
September 10, 2021. 
 
 
 
 
 
 
Revisions due within 60 days of 
receiving directive from the 
Regional Board. 

2. Risk Assessment: 
 
The Dischargers shall: 
 

a. Prepare and submit a comprehensive HHRA 
 

b. Prepare and submit implementation reports for the 
response zones designated in the Vapor Intrusion 
Response Plan. 

 
i. Completion report for the Accelerated 

Response Zone 

ii. Interim completion report for the Evaluate 
Need for Action Zone.  

iii. Completion report for the Evaluate need for 
Action Zone 

 
c. Submit a revised Evaluate Need for Action Zone 

Plan and its Figure 7 – Proposed VI Assessment 
Sectors 

 
d. Prepare and submit semi-annual soil vapor probe 

monitoring reports for the network of soil vapor 
probes east of Crenshaw Boulevard according to the 
following schedule: 

 
 

 
 
 
 
September 10, 2021 
 
 
 
 
 
August 15, 2022 
 
 
August 15, 2022 
 
 
March 17, 2023 
 
 
August 13, 2021 
 
 
 
Semi-annually beginning 
January 31, 2022 
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DIRECTIVE DUE DATE 
Monitoring Period 
June 
December 
 

Report Due Date 
July 31st 
January 31st 

3. Site Assessment: 
 

a. The Dischargers shall prepare and submit Site 
Assessment Work Plan(s) for each Property 
 
The Dischargers shall implement the Site 
Assessment Work Plan(s) according to the approved 
schedule 
 
 
 
 
The Dischargers shall submit the Site Assessment 
Completion Report(s) 

 
 

b. Hi-Shear Corporation shall submit the Additional 
Scope Report 
 
 

c. Hi-Shear Corporation shall submit the Module IV 
Report 

 
d. Hi-Shear Corporation shall submit the Onsite 

Vertical Groundwater Investigation Report 
 
e. The Dischargers shall submit the Groundwater 

Modeling Work Plan 
 

 
 
September 10, 2021 
 
 
According to the schedule 
approved by the Executive Officer. 
Vertical and lateral delineation 
must be completed no later than 
September 12, 2022 
 
 
According to the schedule 
approved by the Executive Officer 
 
 
October 15, 2021 
 
 
 
October 15, 2021 
 
 
August 27, 2021 
 
 
January 7, 2022 
 

4. Conduct Remedial Action: 
 

The Dischargers shall: 
 

a. Develop and submit the IRAP(s) 
 

i. Submit the Groundwater IRAP 
implementation report 

 
 

 
 
 
 
August 31, 2021 
 
May 15, 2023 
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DIRECTIVE DUE DATE 
ii. Prepare and submit Remediation Progress 

Reports for the implementation of the 
Groundwater IRAP 
 

iii. Submit the implementation report for the 
Revised EAP IRAP  

 
iv. Prepare and submit Remediation Progress 

Reports for the implementation of the Revised 
EAP IRAP 

 
 

b. Develop and submit the RAP(s)  
 
Implement the RAP(s) 
 
 
 
 
 
Prepare and submit Remediation Progress Reports 
for the implementation of the RAP(s) 
 
 
Upon completion of implementation of the RAP, 
submit a Remedial Action Completion Report 

 

Tri-annually beginning May 15 of 
the year implementation of the 
Groundwater IRAP begins. 
 
September 15, 2023 
 
 
Tri-annually beginning September 
15 of the year implementation of 
the Revised EAP IRAP begins. 
 
 
March 31, 2022 
 
According to the schedule in the 
RAP approved by the Executive 
Officer. RAP Implementation must 
be complete and cleanup achieved 
by March 31, 2027. 
 
Quarterly beginning January 15 of 
the year implementation of the 
RAP begins 
 
60 days after completion of 
implementation of the RAP 

5. Groundwater Monitoring: 

The Dischargers shall conduct tri-annual groundwater 
monitoring according to Attachment C (Monitoring and 
Reporting Program) and the following schedule. 
 
Monitoring Period 
January – April 
May – August 
September – December 
 

 
 
The next groundwater monitoring 
report is due on September 15, 
2021. 
 
Report Due Date 
May 15th 
September 15th 
January 15th 

6. Public Participation: The Dischargers shall submit 
information and take actions addressing public participation 
requirements of CWC sections 13307.5 and 13307.6, 
including, but not limited to: 
 

a. Submit a baseline community assessment 
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b. Submit an interested persons contact list 

 
 

c. Submit a draft fact sheet 

According to the schedule 
approved by Executive Officer.   
 
According to the schedule 
approved by Executive Officer.   
 
According to the schedule 
approved by Executive Officer.   
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ATTACHMENT B: THIRD REVISED TIME SCHEDULE OF ORDER 

DIRECTIVE DUE DATE 
1. Site Conceptual Model:  
 
The Dischargers shall prepare and submit to the Regional 
Board a Site Conceptual Model which provides details on and 
illustrates waste discharge scenario(s), geology and 
hydrogeology, waste constituent fate and transport in soil, soil 
vapor, and groundwater, distribution of waste constituents, 
exposure pathways, sensitive receptors and other relevant 
information. 
 
[Note that the Regional Board may require revisions to the Site 
Conceptual Model as necessary to complete the Model.] 

 
 
Site Conceptual Model due 
September 10, 2021. 
 
 
 
 
 
 
Revisions due within 60 days of 
receiving directive from the 
Regional Board. 

2. Risk Assessment: 
 
The Dischargers shall: 
 

a. Prepare and submit a comprehensive HHRA 
 

b. Prepare and submit implementation reports for the 
response zones designated in the Vapor Intrusion 
Response Plan. 

 
i. Completion report for the Accelerated 

Response Zone 

ii. Interim completion report for the Evaluate 
Need for Action Zone.  

iii. Completion report for the Evaluate need for 
Action Zone 

 
c. Submit a revised Evaluate Need for Action Zone 

Plan and its Figure 7 – Proposed VI Assessment 
Sectors 

 
d. Prepare and submit semi-annual soil vapor probe 

monitoring reports for the network of soil vapor 
probes east of Crenshaw Boulevard according to the 
following schedule: 

 
 

 
 
 
 
September 10, 2021 
 
 
 
 
 
August 15, 2022 
 
 
August 15, 2022 
 
 
March 17, 2023 
 
 
August 13, 2021 
 
 
 
Semi-annually beginning 
January 31, 2022 
 
 
 
 



Skypark  Cleanup and Abatement Order No. R4-2021-0079 
Commercial Properties   
Site Cleanup Program No. 1499   

Revised October 18, 2022January 17, 2023 

DIRECTIVE DUE DATE 
Monitoring Period 
June 
December 
 

Report Due Date 
July 31st 
January 31st 

3. Site Assessment: 
 

a. The Dischargers shall prepare and submit Site 
Assessment Work Plan(s) for each Property 
 
The Dischargers shall implement the Site 
Assessment Work Plan(s) according to the approved 
schedule 
 
 
 
 
The Dischargers shall submit the Site Assessment 
Completion Report(s) 

 
 

b. Hi-Shear Corporation shall submit the Additional 
Scope Report 
 
 

c. Hi-Shear Corporation shall submit the Module IV 
Report 

 
d. Hi-Shear Corporation shall submit the Onsite 

Vertical Groundwater Investigation Report 
 
e. The Dischargers shall submit the Groundwater 

Modeling Work Plan 
 

 
 
September 10, 2021 
 
 
According to the schedule 
approved by the Executive Officer. 
Vertical and lateral delineation 
must be completed no later than 
September 12, 2022 
 
 
According to the schedule 
approved by the Executive Officer 
 
 
October 15, 2021 
 
 
 
October 15, 2021 
 
 
August 27, 2021 
 
 
January 7, 2022 
 

4. Conduct Remedial Action: 
 

The Dischargers shall: 
 

a. Develop and submit the IRAP(s) 
 

i. Submit the Groundwater IRAP 
implementation report 

 
 

 
 
 
 
August 31, 2021 
 
May 15, 2023 
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ii. Prepare and submit Remediation Progress 

Reports for the implementation of the 
Groundwater IRAP 
 

iii. Submit the implementation report for the 
Revised EAP IRAP implementation report 

 
ii.iv. Prepare and submit Remediation Progress 

Reports for the implementation of the Revised 
EAP IRAP 

 
 

b. Develop and submit the RAP(s)  
 
Implement the RAP(s) 
 
 
 
 
 
Prepare and submit Remediation Progress Reports 
for the implementation of the RAP(s) 
 
 
Upon completion of implementation of the RAP, 
submit a Remedial Action Completion Report 

 

Tri-annually beginning May 15 of 
the year implementation of the 
Groundwater IRAP begins. 
 
September 15, 2023 
 
 
Tri-annually beginning September 
15 of the year implementation of 
the Revised EAP IRAP begins. 
 
 
March 31, 2022 
 
According to the schedule in the 
RAP approved by the Executive 
Officer. RAP Implementation must 
be complete and cleanup achieved 
by March 31, 2027. 
 
Quarterly beginning January 15 of 
the year implementation of the 
RAP begins 
 
60 days after completion of 
implementation of the RAP 

5. Groundwater Monitoring: 

The Dischargers shall conduct tri-annual groundwater 
monitoring according to Attachment C (Monitoring and 
Reporting Program) and the following schedule. 
 
Monitoring Period 
January – April 
May – August 
September – December 
 

 
 
The next groundwater monitoring 
report is due on September 15, 
2021. 
 
Report Due Date 
May 15th 
September 15th 
January 15th 

6. Public Participation: The Dischargers shall submit 
information and take actions addressing public participation 
requirements of CWC sections 13307.5 and 13307.6, 
including, but not limited to: 
 

a. Submit a baseline community assessment 
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b. Submit an interested persons contact list 

 
 

c. Submit a draft fact sheet 

According to the schedule 
approved by Executive Officer.   
 
According to the schedule 
approved by Executive Officer.   
 
According to the schedule 
approved by Executive Officer.   
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Attachment 5 – Response to Comments: Revised EAP IRAP 

Acronyms 

ARZ Accelerated Response Zone 
City City of Torrance 
CAO Cleanup and Abatement Order 
COPC Constituents of Primary Concern 
Dischargers City of Torrance; Magellan Aerospace, Middletown, Inc. (formerly known as Aeronca, Inc. formerly known as Aeronca 

Manufacturing Corporation); Excellon Industries, an Esterline Company (also known as Excellon Industries, Inc., 
Excellon Automation Company, and EA Technologies Corporation); Excellon Acquisitions, LLC; Excellon Technologies, 
LLC; Esterline Technologies Corporation; and Hi-Shear Corporation (also known as Lisi Aerospace) 

EA Properties or EAP East Adjacent Properties of Hi-Shear Corporation 
EAP IRAP Removal Action Workplan for the East Adjacent Properties, dated February 28, 2022 
Revised EAP IRAP Revised EA Properties RAW, dated June 24, 2022 
EISB Enhanced In Situ Bioremediation 
ENA Zone Evaluate Need for Action Zone 
Esterline Esterline Technologies Corporation 
ft-bgs Feet below ground surface 
GER Genesis Engineering & Redevelopment, Inc. 
GW IRAP Groundwater Removal Action Plan 
GWRAP Groundwater Remedial Action Plan, dated May 10, 2016 
GSI GSI Environmental, Inc. 
HHRA Human Health Risk Assessment 
Hi-Shear Hi-Shear Corporation 
IRAP Interim Remedial Action Plan 
ISCO In Situ Chemical Oxidation 
Lomita City of Lomita 
MCL Maximum Contaminant Level for drinking water 
Middletown Magellan Aerospace, Middleton, Inc. 
MNA Monitored Natural Attenuation 
NCP National Oil and Hazardous Substances Pollution Contingency Plan, commonly referred to as the National 

Contingency Plan 
PCE Tetrachloroethene 
Project Update Project Update and Notice of Opportunity to Comment, May 2022 
Property 1 24751 and 24777 Crenshaw Boulevard; current day Lexus property 



Property 2 24707, 24747 and 24701 Crenshaw Boulevard; current day Dasco Engineering property 
Property 3 2530 and 2540 Skypark Drive; current day Robinson Helicopter property 
RAO Removal Action Objective 
RAP Remedial Action Plan 
RAW Removal Action Workplan 
RTC Response to Comment 
RWB or LAWB California Regional Water Quality Control Board, Los Angeles Region 
SCM or CSM Site Conceptual Model or Conceptual Site Model 
SVE Soil Vapor Extraction 
SWRCB or State Water Board State Water Resources Control Board 
TCE Trichloroethene 
Terraphase Terraphase Engineering, Inc. 
VI Vapor Intrusion 
VIRP Vapor Intrusion Response Plan 
VOC Volatile Organic Compound 
WDR Waste Discharge Requirements 
ZVI barrier Zero Valent Iron Barrier 
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Comment 
Identifier 

Commenter Comment Summary Response 

The public comment period for the Revised EAP IRAP commenced with the issuance of the Project Update and Notice of Opportunity to Comment on August 
31, 2022, and concluded on October 14, 2022. As previously discussed in the Response to Comments to Groundwater Removal Action Plan that was part of the 
conditional approval of the GW IRAP, dated October 18, 2022, the public comments made to the EAP IRAP, dated February 28, 2022, then may be resubmitted 
for RWB’s consideration during its respective 30-day public comment period.  

Except for Esterline, the RWB did not receive any new or resubmitted public comments during the public comment period for the Revised EAP IRAP. 
Nonetheless, the RWB staff revisited and reviewed the past public comments submitted prior to the IRAPs’ public comment periods for pertinency and 
applicability to the Revised EAP IRAP to be addressed in this response (i.e., Response to Comments: Revised EAP IRAP). Some comments that were previously 
made to the EAP IRAP may not have had the benefit of reviewing the Revised EAP IRAP (i.e., comments submitted before June 24, 2022).   

A.1 Middletown Middletown questions the conclusions made in the EAP IRAP and 
identified data gaps, primarily associated with Property 1, that need 
to be addressed with additional fieldwork. 

RWB staff generally concurred with this comment. RWB 
issued a conditional approval of the investigative 
component of the Revised EAP IRAP on July 27, 2022.  A 
technical report for the implementation of the investigative 
component of the Revised EAP IRAP was due December 30, 
2022.  

Part of the scope of the conditionally approved investigative 
component would address the identified data gaps 
associated with Property 1, and it should be in Middletown’s 
interest to see the field activities carried out. 

At the time of this response to comments, field activities 
associated with the investigative component have yet to 
commence.  

A.2 Middletown Middletown criticizes the EAP IRAP for targeting the “presumed 
release from Building 2” at Property 1. Middletown questions the 
location of SVE wells and notes that the locations do not address 
other areas of elevated concentrations. 

 

 

RWB staff partially concurs.  

In a letter dated May 19, 2022, the RWB required the 
submittal of a revised EAP IRAP to have SVE wells be located 
and screened to address currently known lateral and vertical 
extents of the VOC contamination (determined by the 
existing soil vapor probes and their concentrations) beneath 
EA Properties and for the SVE wells to be depicted on a 
figure.  

The Revised EAP IRAP, submitted by Terraphase on behalf of 
the City, addressed the vertical aspect of the SVE wells but 
did not address the lateral aspect. Instead, Terraphase 
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Comment 
Identifier 

Commenter Comment Summary Response 

explained that covering nearly the entirety of the EA 
Properties is impractical and that the SVE system was 
designed to address a source area (i.e., in the vicinity of the 
former degreasers on Property 1). However, Terraphase 
indicated the SVE system may be expanded to address 
additional source area(s) discovered during the Revised EAP 
IRAP’s investigative component implementation.  

RWB staff finds that Terraphase’s response has some merit. 
Expansion of the SVE system may be warranted based on 
findings from the investigative component of the Revised 
EAP IRAP, discovery of additional source area(s), and/or any 
future investigative and assessment activities. The SVE 
system as proposed in the Revised EAP IRAP (i.e., 30 SVE 
wells screened across various intervals) is conditionally 
approved such that future expansion shall be done in a 
phased approach.  See Comments No. 1 and 2 in the January 
17, 2023 RWB letter “Review of Revised Interim Remedial 
Action Plan for East Adjacent Properties.” 

A.3 Middletown Middletown criticizes the GER’s investigations conducted at the 
airport and former Nike Missile Base and questions the conclusion 
made in the EAP IRAP regarding the former Nike Missile Base. 

The investigations conducted to date were to investigate 
and delineate the extent of the Site’s impacts and not to 
investigate the former Nike Missile Base. Based on current 
available Site data, RWB staff generally concurs with 
conclusions made in the EAP IRAP regarding the former Nike 
Missile Base. 

Note that the conditionally approved investigative 
component of the Revised EAP IRAP will address data gaps 
at the EA Properties and may provide additional data at 
Property 1 and the former Nike Missile Base to better 
address Middletown’s comments and concerns. The 
investigative component of the Revised EAP IRAP was 
conditionally approved on July 27, 2022, and a technical 
report for its implementation was due December 30, 2022. 
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A.4 Middletown Middletown references their September 2021 document that 
proposed field activities that has not received comments and/or 
approval from the RWB. Middletown notes that they will develop an 
updated workplan after reviewing the EAP IRAP. 

Middletown’s comment was submitted on March 21, 2022, 
prior to the submittal of the Revised EAP IRAP.  The Revised 
EAP IRAP was submitted on June 24, 2022.  

Middletown proceeded with the submittal of an updated 
workplan on June 16, 2022. The RWB acknowledged and 
reviewed the updated workplan in its conditional approval 
of the investigative component of the Revised EAP IRAP, 
dated July 27, 2022. It was determined that Middletown’s 
updated workplan significantly overlapped with portions of 
the investigative component of the Revised EAP IRAP.  At the 
time of this response to comments, field activities 
associated with the investigative component have yet to 
commence. 

B.1 Hi-Shear Hi-Shear is concerned that contaminated groundwater beneath 
Property 1 may not migrate through and be treated by the GW IRAP’s 
ZVI barrier during its lifetime. The EAP IRAP offers limited 
groundwater treatment via EISB injections. 

Hi-Shear’s comment was submitted on April 25, 2022, prior 
to the submittal of the Revised EAP IRAP. The Revised EAP 
IRAP was submitted on June 24, 2022. 

In reviewing the Revised EAP IRAP, RWB staff shares similar 
concerns; however, the injection wells proposed in the 
Revised EAP IRAP are based on current available 
groundwater monitoring data from the limited existing wells 
(MW-8 and MW-12) on the EA Properties.  

Part of the scope of the conditionally approved investigative 
component of the Revised EAP IRAP required the installation 
of three (3) groundwater monitoring wells in the perched 
groundwater zone and five (5) groundwater monitoring 
wells in the regional groundwater zone. The installation of 
these proposed wells and their incorporation to the tri-
annual groundwater monitoring program will better inform 
RWB staff of area(s) of contaminated groundwater that may 
be left untreated by the ZVI barrier and EISB injections.  At 
the time of this response to comments, field activities 
associated with the investigative component have yet to 
commence. 
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B.2 Hi-Shear Hi-Shear states that the GW IRAP and EAP IRAP fails to consider 
savings from comprehensive tandem remedial options for the Site 
and east of Crenshaw Boulevard. 

RWB staff acknowledges and partially concurs with Hi-
Shear’s comment; however, the RWB does not specify the 
manner of compliance. 

Note that the RWB considers both the GW IRAP and the 
Revised EAP IRAP to be proposed interim remedial actions 
for onsite contamination source reduction and 
containment, that can occur more expeditiously than a final 
comprehensive RAP for the Site.   

A Draft Remedial Action Plan was submitted by GER on 
behalf of Hi-Shear on December 19, 2022. The Draft 
Remedial Action Plan will be reviewed by RWB staff and 
responded to under separate cover in future 
correspondence. 

B.3 Hi-Shear Hi-Shear recommends the SVE system be expanded beyond Property 
1 to address the larger soil vapor contamination at EA Properties to 
reduce potential VI risk. Furthermore, Hi-Shear recommends 
expanding to address east of Crenshaw Boulevard. 

RWB staff acknowledges and concurs with Hi-Shear’s 
comment. See RTC A.2 and B.2. 

B.4 Hi-Shear Hi-Shear recommends that the SVE system include wells beyond 45 
ft-bgs to address deeper elevated soil vapor concentrations. Hi-Shear 
advises against granular activated carbon and recommends a 
catalytic oxidation system for SVE to save costs. A SVE system will 
take more than the four years anticipated in the EAP IRAP. 

Hi-Shear’s comment was submitted on April 25, 2022, prior 
to the submittal of the Revised EAP IRAP. The Revised EAP 
IRAP was submitted on June 24, 2022. 

The Revised EAP IRAP proposes thirty (30) SVE wells; ten SVE 
wells screened between 5 and 25 ft-bgs, ten SVE wells 
screened between 30 and 50 ft-bgs, and ten SVE wells 
screened between 65 and 85 ft-bgs. The Revised EAP IRAP 
proposes to use granular activated carbon for adsorption. 
The Revised EAP IRAP anticipates SVE system operation for 
approximately 5 to 8 years followed by rebound 
assessment(s). 

See Comments No. 1 and 2 in the January 17, 2023 RWB 
letter “Review of Revised Interim Remedial Action Plan for 
East Adjacent Properties.” 
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B.5 Hi-Shear Hi-Shear recommends EISB injections in groundwater where high 
VOC concentrations are located. Hi-Shear is concerned that the EAP 
IRAP will leave untreated groundwater beneath the EA Properties 
and believes a recirculation cell may be an effective approach for the 
Site and off-Site. 

Hi-Shear’s comment was submitted on April 25, 2022, prior 
to the submittal of the Revised EAP IRAP. The Revised EAP 
IRAP was submitted on June 24, 2022. 

See RTC B.1. 

With respect to a recirculation cell, RWB staff have 
previously expressed concerns about the logistics, timing, 
and feasibility of a recirculation cell for on- and off-Site. A 
conveyance system for a recirculation cell is a substantial 
undertaking when compared with remedial actions 
proposed in the GW IRAP and Revised EAP IRAP, which can 
be implemented on a faster timeframe. See RTC B.2. 

B.6 Hi-Shear Hi-Shear is concerned about the effectiveness of ISCO injections in 
the perched groundwater zone. The use of hydrogen peroxide and 
ozone for the ISCO compounds may be too quickly consumed and 
not come into contact with the chlorinated VOCs in the perched 
groundwater. Considering these concerns, Hi-Shear criticizes the EAP 
IRAP for not proposing a pilot study for ISCO injections into the 
perched groundwater zone. 

Hi-Shear’s comment was submitted on April 25, 2022, prior 
to the submittal of the Revised EAP IRAP. The Revised EAP 
IRAP was submitted on June 24, 2022. 

The Revised EAP IRAP proposes to treat the perched 
groundwater zone with EISB injections instead of ISCO 
injections. The proposed activities include a bench-scale 
study and water quality assessment study (i.e., pilot test).  

Part of the scope of the conditionally approved investigative 
component of the Revised EAP IRAP was the installation of 
three (3) perched groundwater monitoring wells and the 
collection of up to five (5) perched grab groundwater 
samples from borings advanced in the vicinity of the 
perched groundwater zone. Data from the investigative 
component will inform the field scale design of the EISB 
remedy for the perched groundwater zone. At the time of 
this response to comments, field activities associated with 
the investigative component have yet to commence. 

C.1 Lomita Lomita acknowledged that the remedial actions proposed in the GW 
IRAP and EAP IRAP will have a positive effect but expressed concerns 
that the IRAPs did not address contamination that is currently 
present in the City of Lomita. 

RWB staff shares Lomita’s concerns.  

The IRAPs are not intended to be a comprehensive final RAP, 
but rather interim actions for onsite contamination source 
reduction and containment. The RWB considers the IRAPs as 
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interim remedial actions, and a phased approach to Site 
cleanup, until a comprehensive RAP is submitted to address 
on- and off-site wastes. Requirement 4.b. of the CAO 
requires a comprehensive RAP to address on- and off-Site 
wastes in the soil matrix, soil vapor, and groundwater. 

A Draft Remedial Action Plan was submitted by GER on 
behalf of Hi-Shear on December 19, 2022. The Draft 
Remedial Action Plan will be reviewed by RWB staff and 
responded to under separate cover in future 
correspondence. 

C.2 Lomita Lomita identified groundwater monitoring well MW-20 when 
discussing recent maximum TCE and PCE groundwater 
concentrations beneath the City of Lomita. TCE and PCE 
groundwater concentrations were approximately 490 times and 87 
times greater than their MCLs, respectively. Lomita is concerned that 
the portion of the contaminant plume already in the City of Lomita 
will continue to migrate and degrade the quality of downgradient 
regional groundwater. 

RWB staff shares Lomita’s concerns. See RTC C.1. 

Since Lomita’s comment, two tri-annual groundwater 
monitoring events have occurred. According to Figure 3 – 
Site Layout and Monitoring Well Locations of the Second Tri-
Annual 2022 Groundwater Monitoring Report (GER, October 
19, 2022, on behalf of Hi-Shear), groundwater monitoring 
well MW-20 is in the vicinity of the shared boundaries 
between the cities of Torrance and Lomita. While PCE and 
TCE concentrations at this this well are greater than their 
respective MCLs, Table 3A – COPC Concentrations in 
Groundwater of the Second Tri-Annual 2022 Groundwater 
Monitoring Report indicate PCE and TCE concentrations at 
MW-20 have remained stable for the last few years of 
monitoring. The network of monitoring wells downgradient 
of MW-20 confirms that the TCE groundwater contaminant 
plume remains delineated to Cypress Street and the PCE 
groundwater contaminant plume has been delineated to 
Pennsylvania Avenue. 

The interim remedial alternatives already conditionally 
approved in the GW IRAP on October 18, 2022 (i.e., EISB 
injections at the Hi-Shear property and ZVI barrier along 
Crenshaw Boulevard), are expected to substantially and 
expeditiously reduce concentrations of pollutants beneath 
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the Hi-Shear property and in the contaminant plume 
migrating off-Site. 

C.3 Lomita Lomita expressed concerns regarding insufficient characterization of 
VOC soil vapor source(s) east of Crenshaw Boulevard. 

RWB staff shares Lomita’s concerns.  

The CAO requires the implementation of the VIRP, 
continued ongoing assessment of the ARZ and ENA Zone, 
and further off-Site delineation.  

Requirement 3.a. of the CAO requires assessment, 
characterization, and delineation of the extent of wastes in 
soil, soil vapor, and groundwater. 

C.4 Lomita Lomita expressed concerns that the GW IRAP and EAP IRAP do not 
address the soil vapor impacts and isolated areas of impacted 
perched groundwater east of Crenshaw Boulevard. Lomita further 
recommends that a HHRA should be conducted to assess potential 
risk to human health. 

RWB staff acknowledges and shares Lomita’s concerns. 

The ongoing implementation of the VIRP (i.e., assessment of 
the ENA Zone), tri-annual groundwater monitoring and 
semi-annual soil vapor monitoring program will help in the 
development of a more informative comprehensive HHRA. 
Following completion of the ARZ and ENA Zone sampling 
and off-Site assessment work, a comprehensive HHRA 
inclusive of portions of Lomita (i.e., off-Site, and 
downgradient of the Site) will be required. 

C.5 Lomita Lomita reiterates that more action is needed to address 
contamination that is above action levels within the City of Lomita. 

RWB staff concurs. See RTC C.1 through C.4. 

D.1 Esterline Esterline suggests that it is premature to adopt interim or final 
remedial measures for EA Properties until the investigative 
component of the Revised EAP IRAP is completed. There may be 
excess costs associated with ineffective performance or failure.  

The RWB disagrees with Esterline’s comment.  Remedial 
actions at numerous cleanup sites proceed in an iterative 
fashion, in which interim remedial actions are prioritized 
and implemented before fully investigating the site. 
Similarly, final remedial actions can be taken and then 
supplemented if investigation suggests the final remedy 
does not fully address the discharge(s).  

Based on feedback from Dischargers in past meetings and 
their shared interest in addressing the data gaps in an 
expeditious manner, the RWB staff segregated the review of 
the Revised EAP IRAP by its investigative and remedial 
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components. The RWB conditionally approved the 
investigative component of the Revised EAP IRAP in a letter 
issued on July 27, 2022. At the time of this response to 
comments, field activities associated with the investigative 
component have yet to commence. Comment #2 of the 
conditional approval also reiterated and clarified that the 
investigative component does not completely delineate the 
Site and additional investigative and assessment activities 
may be warranted even after its implementation. 

The RWB acknowledges that additional investigative and 
assessment work at the Site and off-Site is warranted; 
however, based on current available Site data, the RWB also 
concluded that the work should not delay the 
implementation of interim remedial actions at the Site. The 
Revised EAP IRAP will put in place interim remedial 
measures designed and expected to substantially reduce 
concentrations of pollutants beneath the EA Properties as 
well as in the contaminant plume migrating off-Site. 

D.2 Esterline Esterline recommends the Revised EAP IRAP (investigative and 
remedial components) be integrated with the GW IRAP to develop 
an effective overall risk management and remedy approach. 

RWB staff acknowledges and generally would prefer to have 
one plan to review instead of two, as Esterline suggests.  At 
this time, however, having already reviewed the two 
submissions, and already conditionally approved the GW 
IRAP, the RWB is not inclined to suggest that the plans be 
revised and resubmitted. 

See RTC B.2 and D.1. 

Also see Comments No. 3 through 7 and 10 in the January 
17, 2023 RWB letter “Review of Revised Interim Remedial 
Action Plan for East Adjacent Properties.” 

D.3 Esterline Esterline references their two September 10, 2022 documents 
(Preliminary Site Conceptual model Report and Data Gap and 
Preliminary Site Assessment Work Plan) to reiterate the need to 
investigate the adjacent former Nike Missile Base before adoption of 
any remedies.  

RWB staff partially agrees with Esterline’s comment. 

The remedial alternatives in the Revised EAP IRAP address 
subsurface impacts confirmed beneath the EA Properties 
that continue to pose a threat or the potential of a threat to 
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the environment and public health.  Execution of the IRAP to 
protect human health is a priority. 

Part of the scope of the conditionally approved investigative 
component of the Revised EAP IRAP includes investigation 
of a portion of the former Nike Missile Base.  

At the time of this response to comments, field activities 
associated with the investigative component have yet to 
commence. See RTC D.1.  To the extent that future 
investigations demonstrate an additional discharge, the 
RWB will address it, but there is no reason to delay 
implementation of a remedy at the EAP Property and many 
reasons to fast-track those efforts. 

D.4 Esterline Esterline recommends including interim objectives or milestones 
separate from the RAOs of the Revised EAP IRAP. Esterline suggests 
the RAOs to be designated as “eventual final RAOs” and the interim 
objectives or milestones to include the following: 

a) Completing site characterization 
b) Updating CSM 
c) Selecting interim remedies consistent with Site conditions 
d) Quantifying risk management objectives for water, soil, and 

soil vapor 

RWB staff acknowledges Esterline’s comment; however, 
RWB staff generally concurs with the RAOs listed in Section 
1.2 of the Revised EAP IRAP. 

The interim objectives or milestones proposed by Esterline 
are not considered to be interim remedial action(s) by RWB 
staff in terms of an IRAP. Although the interim objectives or 
milestones listed by Esterline are necessary (eventual 
and/or concurrent) actions, they shall not delay the 
implementation of interim remedies at the EA Properties. 
See RTC D.1. 

D.5 Esterline Esterline implores integration between the Revised EAP IRAP and 
GW IRAP due to concerns for competitive actions and reduced 
remedial performance. 

See RTC D.2. 

The remedial alternatives in both the GW IRAP and Revised 
EAP IRAP are not expected to negatively affect one another 
or exacerbate the groundwater conditions. The remedial 
alternatives (i.e., EISB and ZVI barrier) are reductive 
techniques and are anticipated to be complementary of 
each other. 

D.6 Esterline Esterline requests the Revised EAP IRAP and its project schedule to 
reflect the following: 

a) Characterization of the former Nike Missile Base 

See RTC D.4. 
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b) Site-wise contemporaneous monitoring event of 
groundwater wells and soil vapor probes 

c) Evaluation of fate and migration of chemical constituents 
d) Evaluation of remedial measures performed at Hi-Shear 

property (i.e., SVE system and EISB) 
e) Development of a CSM 

D.7 Esterline Esterline suggests that the Revised EAP IRAP should include 
description(s) of possible reasons for the perched groundwater zone 
and that a likely source is surface water recharge from drainage 
ditches on the airport property. Additionally, Esterline believes the 
surface water may be flowing through impacted zones and 
contributing to contamination seen beneath Property 1. 

RWB staff acknowledges Esterline’s comment. 

The perched groundwater zone needs additional 
assessment and characterization.  

Part of the scope of the conditionally approved investigative 
component of the Revised EAP IRAP includes the installation 
of three (3) perched groundwater monitoring wells and 
collection of up to five (5) perched grab groundwater 
samples from borings advanced in the vicinity of the 
perched groundwater zone. The soil and groundwater data 
associated with the installation of the monitoring wells and 
advancement of the borings will better characterize the 
perched groundwater zone. 

At the time of this response to comments, field activities 
associated with the investigative component have yet to 
commence. 

D.8 Esterline Esterline contends that there are no specific shallow soil release 
locations on Property 1, the high soil concentrations are deep and 
near the depth of the perched groundwater zone, and that the 
locations of the highest concentrations are on or adjacent to the 
former Nike Missile Base. 

RWB staff disagrees with Esterline’s comment. 

Based on available Site data, with respect to Property 1, 
degreasers that used PCE and 1,1,1-TCA would be 
categorized as source(s) and/or discharge location(s). These 
descriptions and findings are detailed in the CAO, Updated 
SCM (prepared by GER on behalf of Hi-Shear for the Site, 
dated November 24, 2021), GSI’s response to the Lamb and 
Kawakami LLP Letter (aka response to Middletown, dated 
April 4, 2022), and the Revised EAP IRAP itself. 

RWB staff acknowledges that there are high soil 
concentrations near the depth of the perched groundwater 
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zone.  Additional assessment and characterization of the 
perched groundwater zone is needed. See RTC D.7. 

D.9 Esterline Esterline contends that the Revised EAP IRAP’s conclusion regarding 
PCE detections at Property 1 are not supported by data and such 
statement(s) should be deleted. “There are no data that definitively 
identify a shallow soil source” on Property 1 that can contribute to 
the deep elevated concentrations.  

RWB staff disagrees with Esterline’s comment. See RTC D.8. 

D.10 Esterline Esterline finds merit in the proposed bioremediation remedy 
alternative (i.e., EISB), but recommends that a thorough evaluation 
of the historical groundwater bioremediation (i.e., EISB) conducted 
at the Hi-Shear property should be performed. The evaluation may 
be beneficial and informative for future remedial attempts and 
design. 

RWB staff acknowledges Esterline’s comment. 
 
Given the similarities in the proposed remedial alternatives 
with remedies to be implemented as part of the GW IRAP 
and historical remedies already implemented at the Hi-
Shear property, RWB staff anticipates similar benefits and 
trends for EISB at EA Properties. RWB staff provided an 
evaluation of the historical groundwater bioremediation 
conducted at the Hi-Shear property in RTC E.3 of Response 
to Comments to Groundwater Removal Action Plan, dated 
October 18, 2022 (part of RWB’s Review of Interim 
Remedial Action Plan for Site Groundwater) and concluded 
that the effectiveness of the remedy hinges on successive 
injections, larger application area, and robust performance 
monitoring.  

D.11 Esterline Esterline disagrees with the Revised EAP IRAP’s evaluation and 
conclusion regarding lines of evidence of chemical use(s)/release(s) 
at Property 1 and the lack of evidence of chemical use(s)/release(s) 
at the former Nike Missile Base. 

See RTC D.7 and D.8. 
 

D.12 Esterline Esterline notes that it is premature to identify vadose zone and 
perched groundwater remediation areas until the investigative 
component of the Revised EAP IRAP and other activities are 
completed. Esterline suggests that the impacts in the southern area 
of Property 1 are possibly associated with source area(s) on the 
former Nike Missile Base. 

See RTC B.6, D.1, and D.4. 
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D.13 Esterline Esterline recommends a thorough evaluation of the Hi-Shear 
property’s bioremediation program. They have concerns that the 
remedy is contributing the generation of degradant products that 
are persistent in regional groundwater. Esterline recommends not 
using bioaugmentation unless treatability testing confirms it is 
necessary.  

RWB staff acknowledges Esterline’s comment.  

The historical remedies and the proposed remedial 
alternatives may potentially contribute to the generation of 
degradant products; however, PCE and TCE have historically 
(and currently) remain the dominant COPCs in groundwater. 
Interim remedial measures are warranted due to persistent 
elevated VOC groundwater concentrations exceeding MCLs 
that have remained untreated beneath the EA Properties. 

Any interim remedial actions taken will be accompanied 
with robust monitoring network(s) to analyze and evaluate 
their performance and effectiveness. See Comments No. 3 
through 7 and 10 in the January 17, 2023 RWB letter 
“Review of Revised Interim Remedial Action Plan for East 
Adjacent Properties.” 

D.14 Esterline Esterline recommends the following in the evaluation of the Hi-Shear 
property’s bioremediation program: 

a) Hydraulic analysis 
b) Time and cost estimate following hydraulic analysis and 

geochemical evaluation 

Furthermore, Esterline questions the rationale for the selection of 
groundwater remedy areas as investigative activities are still 
warranted and/or ongoing. 

Hi-Shear and their technical consultant developed an 
updated SCM dated November 24, 2021. The updated SCM 
includes discussion of the horizontal and vertical hydraulic 
gradients for the shallow and intermediate water bearing 
zones at the Site. Based on available Site data and the local 
hydrogeology described in the updated SCM, there is no 
evidence of fine-grained sediments (clay or silt) at or near 
the water table that act as a confining layer or geologic 
evidence of lithologic or structural changes that might 
create hydrogeologic barriers. The regional groundwater 
table, along with the contaminant plume, sits primarily in a 
permeable sand zone. The proposed remedial alternative 
for the regional groundwater beneath EA Properties (i.e., 
EISB) was selected as the most widely accepted and readily 
implementable approach. The proposed remedial 
alternative for the perched groundwater zone (i.e., EISB) 
will undergo bench-scale study(ies) and water quality 
assessment study(ies) (i.e., pilot test). See RTC D.13. 
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Additionally, part of the scope of the conditionally 
approved investigative component of the Revised EAP IRAP 
is the creation of two transects along the western and 
eastern boundaries of the EA Properties to better 
characterize the distribution and mass flux of 
contamination through the EA Properties. This will provide 
data and information for the suggested hydraulic analysis. 
At the time of this response to comments, field activities 
associated with the investigative component have yet to 
commence. 
 
The selection of groundwater remedy areas is based on 
current available Site data. See RTC D.1, D.4 and D.12. 

D.15 Esterline Esterline recommends assessing the hydraulic impact of EISB 
injection prior to implementation. They are concerned that 
inappropriate injections may exacerbate contaminant distribution 
and complicate conditions. 

See RTC D.5 and D.14. 
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March 21, 2022 

VIA E-MAIL 
 
Ms. Rene Purdy 
Los Angeles Regional Water Quality Control Board 
320 W. 4th Street, Suite 200 
Los Angeles, CA  90013 
E-Mail:  renee.purdy@waterboards.ca.gov  
 

 

Re: Cleanup & Abatement Order No. R4-2021-0079 
Response to City of Torrance Removal Action Workplan 

Dear Ms. Purdy: 

On behalf of Magellan Aerospace, Middleton, Inc. (“Middletown”), we provide 
preliminary observations on the Terraphase Engineering, Inc. (“Terraphase”) report entitled 
“Removal Action Workplan for the East Adjacent Properties” dated February 28, 2022 (the 
“RAW”). 

On March 11 we asked for the opportunity to meet with the Regional Water Quality 
Control Board (“RWQCB”).  We are coordinating with Kevin Lin to schedule a meeting with the 
RWQCB team assigned to this matter where we will be able to more fully discuss the matters 
summarized in this letter. 

We understand that the City of Torrance recently replaced its former environmental 
consultant GSI Environmental, Inc. (“GSI”) with Terraphase which in about seven months was 
tasked with processing data which spans decades and with the development of the RAW. 

During its review window, Terraphase drew conclusions which diverge from those 
reached by others who had the benefit of a longer review period, including the RWQCB and 
GSI.  This letter highlights the diverging conclusions and provides the RWQCB with an 
opportunity to evaluate which conclusions are more reasonable and plausible especially in light 
of the underlying assumptions and foundation upon which those conclusions rest.  At a 
minimum, the diverging conclusions, the underlying assumptions, and an action plan which at 
times is at odds with the existing data suggest that there is a need for additional field work.  This 
letter concludes by highlighting specific areas where it may make sense to perform additional 
field work, the data from that work may shed light on the validity of the assumptions and 
conclusions drawn in the RAW or may indicate the need for additional field work. 

A.1
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1. Environmental Reports Submitted by Middletown 

The RWQCB has received several documents from Middletown pertaining to this matter, 
including Property 1.  These include: 

 “Data Gap Workplan” prepared by MK Environmental Consulting Inc. 
(“MKECI”), dated August 21, 2020; 

 “Indoor Air Quality Investigation and Sub-Slab Soil Vapor Sampling Report” 
prepared by Frey Environmental, Inc., dated February 11, 2021; 

 “Subsurface Soil and MIP Boring Report” prepared by Frey Environmental, Inc., 
dated March 18, 2021 and submitted to the RWQCB on March 19, 2021; 

 “Human Health Risk Assessment Report” prepared by Environmental Health 
Decisions, dated September 8, 2021 and submitted to the RWQCB on September 
10, 2021; 

 “Data Gap/Preliminary Site Assessment Workplan” prepared by MKECI, dated 
September 10, 2021; and a 

 “Preliminary Site Conceptual Model” prepared by MKECI, dated September 10, 
2021. 

To date, Middletown has neither received any comments or approvals on these 
documents from the RWQCB. 

2. Property 1 

Property 1 currently consists of Building 1 which is the largest building at the property.  
There is a Lexus auto showroom and mechanic bays located at Building 1. 

There is a smaller structure, referred to as Building 2 or the unoccupied building 
currently located to the south of Building 1.  Building 2 is immediately to the north of the 
Torrance Airport.  Building 2 is demised into three spaces and is used for warehousing and 
storage purposes. 

As discussed below, there was a Nike Missile base located on the part of the airport 
which was adjacent to Property 1.  Hi-Shear Corporation (“Hi-Shear”) is located to the east of 
Property 1. 

Exhibit 1 provides historic aerial photographs and diagrams of the area. 
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3. There are Diverging Conclusions on the Source of the Perched Groundwater 
Contamination 

Terraphase, like every other environmental consultant who has worked on this matter, 
was unable to find any documents or witness accounts indicating that chlorinated volatile organic 
compounds (“cVOCs”) were ever released at Building 2 or anywhere else at Property 1 by 
anyone.  To date, the Hi-Shear site is the only confirmed location of cVOC releases. 

However, the RAW now identifies Building 2 at Property 1 as a cVOC release point.  
This is based on the assumption that a degreaser located in the eastern portion of Building 2 
released cVOCs with such frequency and at such volumes that cVOCs were pushed down 40 feet 
to the perched groundwater.  RAW Section 5.1.2. 

Outcome bias is a failing which many guard against by carefully considering the 
reasoning and conclusions drawn by peers and by opening up one’s field of vision and analysis.  
In this case, the RAW singularly directs and constructs a workplan around the assumption that a 
degreaser located in the eastern portion of Building 2 released cVOCs with such frequency and 
at such volumes that cVOCs were pushed down 40 feet to the perched groundwater.  More 
specifically, Terraphrase’s premise is based on what it characterizes as “[f]our lines of evidence 
[which] indicate that releases potentially occurred at… Property 1.”  RAW Section 5.1.2.  The 
four lines of “evidence” consist of assumptions and inferences drawn from data which others, 
including the RWQCB and GSI, have viewed very differently. 

Based on the presumed leaking degreaser in Building 2, the RAW then constructs a 
workplan which focuses on the presumed Building 2 release area to address the cVOCs in the 
soil, soil vapor, and perched groundwater.  RAW Section 5.2. 

In contrast to the assumptions made in the RAW, based on the same data, GSI concluded 
that “[s]oil, soil vapor, and groundwater data identify releases of TCE and PCE at historical Hi-
Shear operational Site features, and these releases have caused a soil vapor and groundwater 
plume beneath the Hi-Shear Site, EA Properties, and Residential Properties.”  Exhibit 2 p. 1, see 
also, pgs. 16, 20, 24, 27, 30-31, 32, 33. 

The RWQCB similarly concluded that the source of PCE and TCE in down-gradient 
locations emanates from the Hi-Shear site.  Exhibit 3.  In its comments, the RWQCB notes: 

“The absence of the highest PCE concentrations in the 5-foot samples at VP-49 and 
VP-50 (located on Property 1) indicates that the PCE may not have been released 
at these two locations.” 

“The detection of the highest PCE in soil gas at 85-feet bgs (above the water table) 
in VP-49 and its decrease to 17,700 ug/L at 5feet indicates upward migration of 
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PCE vapors from the underlying groundwater plume and lateral migration of PCE 
vapors in the vadose zone.” 

“Absence of the highest TCE concentrations in the 5-foot samples collected from 
VP-49, VP-50, and VP-25 (on Property 1) indicates that TCE may not have been 
released at these locations.  Similarly, the detections of the highest TCE 
concentrations of 1,200 ug/L in the 85-foot soil gas sample collected from VP-49, 
893 ug/L in the 53-foot samples from VP-50, and 874 ug/L in the 65-foot samples 
also indicates upward migration of TCE vapors from the underlying groundwater 
plume.” 

Ex. 3 p. 3. 

As the RWQCB observed, there are many anomalies in the data which go unexplained by 
Terraphase’s premise of a leaking degreaser in Building 2 which become more understandable 
when viewed in the larger context of confirmed releases from the Hi-Shear site, from surface 
features on neighboring properties, from the lithology beneath neighboring properties, and from 
historic operations at neighboring properties.  These are unaddressed in the RAW, and this raises 
grave questions about the soundness of the presumed leaking degreaser in Building 2 theory 
offered by Terraphase and, in turn, the workplan model built upon such a questionable 
foundation. 

4. The Elevated cVOC Levels Along Property 1 – Former Nike Missile Site Border 

Given that there are no historic records or witnesses supporting the leaking degreaser 
premise, the RAW casts a myopic and very focused eye on the data from MIP-8 in Building 2 
and the data from VP-49 and MIP-7 which are located in the driveway to the north of Building 2 
and approximately 30-40 yards away from the presumed leaking degreaser. 

The RAW ignores obvious anomalies even within the soil data column from MIP-7, MIP-
8, and VP-49.  Shallow soil sample collected in the area of the presumed leaking degreaser 
(MIP-8) fall short of supporting the premise.  For example, as the table below illustrates the 5-
foot sample detected very low concentrations of cVOCs whereas the 20-foot sample is higher in 
concentrations. 
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MIP-8 

5’ 1.5 ND 54 ND 210 19 
10’ 2 ND 100 ND 650 23 
15’ 9 1.7 430 1.3 1,100 48 
20’ 20 2.1 600 2 1,100 56 

Measured in micrograms per kilogram 
ND – non-detect 

There are ongoing assertions, sometimes affirmative and other times implicit, that 
because contamination happens to have been found at depth beneath Property 1, such 
contamination must have descended along an uninterrupted vertical path from the southern 
portion of Building 2 down to the perched groundwater.  However, the analysis and reasoning 
gets more complicated when, as here, the cVOCs at or near the surface are below any action 
levels and only spike at depths of 40’ to 55’ bgs.  This data suggests that the cVOC spikes found 
at depth are the product of volatilizing cVOCs from the perched groundwater rather than the 
product of a surface release from Building 2.  The RAW fails to offer this more reasonable and 
plausible explanation of the data. 

Lifting the analysis horizon by a few degrees raises other critical omissions in the RAW.  
The data from VP-50, VP-113, and VP-114 all establish a uniform and clear pattern of cVOCs 
spiking at depth (i.e., 40-55’ bgs) while being at below action levels at or near the surface.  The 
RAW offers no explanation or analysis as to how purported releases from Building 2 are found at 
depth at these other locations.  VP-50, VP-113 and VP-114 are respectively approximately 120, 
100, and 150 yards away from the presumed leaking degreaser in Building 2. 

The RAW also lacks a contextual understanding of the boundaries of Property 1 and of 
the activities at the Nike Missile Site.  As discussed in the September 10, 2021 Preliminary Site 
Conceptual Model prepared by MKECI, over the decades there has been a misunderstanding 
over the footprint of Property 1 and the Torrance Airport which shares a common border with 
Property 1.  Exhibit 4.  This has led to the more easily reached conclusion that contamination 
found beneath a property boundary necessarily originated from that property. 

The Torrance Airport dates back to the 1940s when the United States established a flying 
field there known at the time as the Lomita Flight Strip.  After World War II, the U.S. 
quitclaimed (1948) the airport to the City of Torrance.  However, with the onset of the Cold War 
in 1955 the U.S. leased back the area immediately adjacent to Property 1 and built a Nike Missile 
Site there.  The Nike Missile Site was decommissioned in the 1970s. 
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Despite the very clear record of owners and operators at the airport and the historic 
activity there, just last year Hi-Shear delivered a GE&R environmental report which, as has 
occurred on numerous prior occasions, incorrectly showed the boundary of Property 1 extending 
over and into the Nike Missile Site.  This, compounded by the fact that data has been more 
readily obtainable from a private property than from a missile base or an operating airport, has 
led to more data being available on the private property side of a fence.  This allows for 
statements like “PCE and 1,1-DCE detections in perched groundwater attenuate with distance 
away from…Property 1 until they are not detected on the former Nike Missile Base property.”  
RAW Section 4.3.  While this an accurate statement based on the existing data, such a statement 
incorrectly and misleadingly suggests that similar sampling protocols were implemented at the 
Nike Missile Site and other areas of the airport.  A far more accurate statement is to plainly note 
that the reason for non-detects at the airport is that scant field work was performed there.  
However, concluding that the airport cannot be a source of the persistent contamination levels 
found at depth along the airport border based on an absence of data cannot measure up to finding 
non-detects in samples obtained through a well-designed sampling program at the airport. 

2021 was the first year that environmental field work was ever performed at the airport.  
A close analysis of that field work suggests that it was sparing, random and incomplete.  While 
Hi-Shear should be given credit for finally taking the lead in this important aspect of the 
investigation, the implemented sampling program stopped short of the groundwater in many 
instances.  Other times, when overlayed with site features and operations visible from historic 
aerial photographs, sampling locations were picked with apparently little to no thought of the 
topography, the underlying lithology, or the historic operations.  For example, there were no 
borings located in the area where 55-gallon drums were stored and scrap material was dumped 
on the former Nike Missile Site; an area which is located just 15 feet or so to the east of Building 
2 – and on the former Nike Missile Site.  Exhibit 5.  Rather than concluding that the airport is not 
a potential source of the contamination observed at depth at VP-50, VP-108, VP-113 and VP-
114, a more reasonable and plausible conclusion to reach is that the contamination found at depth 
originates from a source other than the presumed leaks from a degreaser in Building 2.  Such 
conclusions were shared by others, including the RWQCB (Exhibit 3) and GSI (Exhibit 2).   

The inferences drawn from the RAW seem to propagate the narrative which Hi-Shear 
(through GE&R) continues to offer as recently as last year by incorrectly stating that the Nike 
Missile Site was located within the footprint of Property 1.  Using property lines as a simple 
benchmark from which to delineate source points of contamination, VP-108, VP-113 and VP-
114 are all located within the boundaries of the former Nike Missile Site.  VP-50 which is 
located at the airport – Property 1 border has the telltale characteristics of an offsite release.  No 
one at Property 1 operated at that location, the cVOC levels at or near the surface are below 
action levels but at depth spike up.  A review of historical aerial photographs shows that a trench 
runs from the former Nike Missile Site and ends in the vicinity of VP-50.  Exhibit 4.  As 
discussed below, other topographic features at, and the lithology under, the airport indicate that 
surface and subsurface releases at the airport would have migrated from the airport to Property 1, 
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not vice-versa.  Even the RAW concedes that “the highest concentrations [of cVOCs are] 
centered around the southern portion of…Property 1…” adding that “the center mass is located 
around vapor probes VP-49, VP-50, and VP-114.”  RAW, Section 4.2. 

Though VP-50, VP-108, VP-113 and VP-114 are now located within the boundaries of 
current-day Property 1, no one at Property 1 operated at these locations either in the past or 
today. 

Historical aerial photographs clearly show that VP-50, VP-108, VP-113 and VP-114 are 
all far closer to activities associated with the former Nike Missile Site than those associated with 
the more distant and presumably leaking degreaser in Building 2. 

Nonetheless, the RAW freely concludes that the presumed leaking degreaser in Building 
2 is the sole source and explanation for the data found at these locations. 

As noted above, this conclusion is not based on eye-witness accounts or on documented 
releases in historic records for Property 1 but instead is based on general practices of 
manufacturers who use cVOCs and degreasers. 

According to the RAW, the standard for drawing inferences from general practices is 
reliable when applied to private property and operators but unreliable when applied to publicly 
owned land or government operators.  In passing, the RAW discounts – or to be more accurate – 
disregards the Nike Missile Site altogether.  The RAW dismissively asserts that although 
“general practices at Nike Missile sites are presented,” these do “not directly link[]…the former 
Nike Missile Base south of…Property 1” to the contamination.  RAW p. 25.  Apparently, 
reputations and innuendos are fair foundations upon which to draw inferences when applied to 
private operators but unreliable in other settings despite the U.S.’s well-earned reputation for 
managing and closing military installations. 

Through silence buttressed by omissions, the RAW implicitly infers that the former Nike 
Missile Site could not possibly be a source of the contamination found at VP-50, VP-108, VP-
113 or VP-114.  The RAW reaches this assumption without considering aerial historic 
photographs which show that the area at the Nike Missile Site which is immediately adjacent to 
Building 2 was used as an outdoor 55-gallon drum collection field and at other times as a debris 
collection field (euphemistically speaking).  Though it is reasonable and plausible to conclude 
that such activities explain the elevated cVOCs found at depth at VP-50, VP-108, VP-113 or VP-
114, the RAW is silent on this. 

The RAW also fails to consider topographic features at the airport.  Historic aerial 
photographs show that there were trenches at the former Nike Missile Site traces of which are 
still apparent.  Since the former Nike Missile Site was historically at a higher elevation than 
Property 1, any runoff which was channeled into these trenches would have funneled to Property 
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1.  One of these aerial photographs shows a trench located at the former Nike Missile Site 
running to and ending in the immediate vicinity of VP-50.  Exhibit 4.  Though it is reasonable 
and plausible to conclude that these surface features explain the elevated cVOCs found at depth 
at VP-50, VP-108, VP-113 or VP-114, the RAW is also silent on this. 

The RAW also fails to consider the lithology beneath the airport.  Based on the data 
which was collected from GE&R’s field work and presented in their “Soil, soil Vapor, and 
Groundwater Delineation – Updated Module III Report” and “Updated Site Conceptual Model,” 
there are two perched water zones converging beneath Property 1.  The gradient from one 
perched water zone runs from the Hi-Shear site towards Property 1.  The gradient from the other 
perched water zone runs from the former Nike Missile Site towards Property 1.  Exhibit 7. 

The discussion at p. 10 and 22 of the RAW on the perched groundwater beneath the 
southern portion of Property 1 is especially misleading:  Terraphase states “Perched groundwater 
has been encountered in the southern portion of Property 1 and extends to the south and east on 
to the former Nike Missile base and into the City of Lomita.”  RAW p. 22 ¶ 3.  In contrast, 
GE&R found that the perched groundwater zone is present beneath the Nike Missile Site and 
flows in a northwesterly direction to the southern portion of Property 1.  See, GE&R “Soil, Soil 
Vapor, and Groundwater Delineation – Updated Module III Report” dated April 30, 2021, see 
also, GE&R “Updated Site Conceptual Model” dated November 24, 2021. 

As the RWQCB correctly noted (Ex. 3), the highest concentrations of cVOCs in the 
perched groundwater beneath Property 1 were detected at VP-50, VP-108, VP-113, and VP-114.  
The highest concentrations in soil vapor were found at depths of 45 feet which is the reported 
perched groundwater depth.  These concentrations are along the southern portion of Property 1 in 
the vicinity of the former Nike Missile Site and in areas which were never occupied by Aeronca 
or anyone else who leased space at Property 1.  Exhibit 6. 

The RAW summarizes the maximum detected concentrations in soil and soil vapor at 
Property 1 as follows: 

 PCE at 3.39 mg/kg -- found at 55’ bgs in VP-50 (at the airport – Property 1 border 
where there is no record of anyone at Property 1 operating); 

 TCE at 0.223 mg/kg -- found at 40’ bgs in VP-25; 

 cis-1,2-DCE at 0.0429 mg.kg -- found at 40’ bgs in VP-25; and 

 1,1-DCE at 6.32 mg.kg -- found at 55’ bgs in VP-50. 

All of these elevated concentrations – whether from soil samples or from soil vapor – 
were found at depth; none were found at or near the surface of Property 1.  The highest 
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concentrations of PCE, TCE, and 1,1-DCE were found at 53’ bgs in VP-50 which is at the airport 
– Property 1 border and where no one from Property 1 ever operated. 

The historical aerial photographs obtained by Middletown run counter to the conclusion 
that Property 1 is the sole source point of cVOCs; these photographs reinforce the conclusion 
that the cVOCs detected at Property 1 are migrating from off-site sources.  As discussed above, 
the aerial photographs show that about 15 feet to the east of Building 2 – at the former Nike 
Missile Site (not Property 1) – there was a 55-gallon drum storage area which devolved over the 
years into a debris field as so often happens to such areas at military installations.  Exhibit 5. 

Based on the foregoing, as the RWQCB and GE&R previously noted, the data points to 
an offsite source of contamination which is migrating onto and beneath Property 1.  At a 
minimum, it is far too premature to speculate that activity at Building 2 is the sole source of the 
cVOCs in the perched groundwater or, as the RAW implicitly states, none of the cVOCs in the 
perched groundwater can possibly be attributed to confirmed releases at the Hi-Shear site and/or 
to activity at the former Nike Missile Site. 

5. Terraphase Proposed Workplan 

Although Terraphase proposes a workplan for the vadose zone, the perched groundwater, 
and the regional groundwater beneath Property 1, the workplan seems directed at the presumed 
release from Building 2 and ignores the actual data generated to date.   

The workplan proposes soil vapor extractions on the eastern side of Building 2 based on 
the presumed degreaser release points.  Leaving theory aside and developing a workplan on 
known facts, the highest cVOC concentrations are found to the south of Building 2 (e.g., VP-50) 
and to the south and east of Building 2 along the current Nike Missile Site - Property 1 border 
(e.g., VP-49, VP-108, VP-113.)  Exhibit 8.  The proposed workplan focuses on the high cVOC 
concentrations found at VP-50 and VP-114 but it does not address other areas where elevated 
cVOC concentrations are known to exist (e.g., VP-49, VP-108, and VP-113).  Exhibit 8. 

GE&R’s 2021 investigation of the airport and in particular of the former Nike Missile 
Site is incomplete.  Borings were not advanced to consistent depths and the boring locations 
appear random and chosen without the valuable guidance provided by historical aerial 
photographs and an understanding of site operations.  Key areas of interest based on site history 
(e.g., drum and barrel storage at the former Nike Missile Site) were not investigated.  Instead of 
acknowledging the images captured in historic aerial photographs, the RAW states that there is 
no evidence of chemical usage or releases at the Nike Missile Site.   

6. Areas Where Additional Investigations May be Warranted 

The existing data clearly shows that the cVOCs detected beneath Property 1 are 
migrating from offsite sources; the data uniformly shows that cVOCs are found at depth.  The 

A.2
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data also confirms that there are two perched groundwater zones, one running from the Hi-Shear 
site to Property 1 and the other running from the airport to Property 1.  To the extent cVOCs 
were detected in the shallow soils at Property 1, these have always fallen below action levels,
even in the vicinity of the presumed leaking degreaser.  The data is consistent with the historical 
information for Property 1.  Despite decades of thorough investigations, there is no record nor an 
eyewitness account that anyone at Property 1 released cVOCs whether at Building 2 or anywhere 
else. 

Since unfounded questions continue to be raised and unfounded theories continue to be 
offered, Middletown has offered to undertake investigations to address the foregoing.

The RWQCB may recall that in September 2021 MKECI proposed field investigations 
which are awaiting the RWQCB’s comment or approval.  Now that the RAW raises additional 
questions, MKECI will develop an updated workplan to address the questions and concerns 
identified in the RAW.

The RAW also appropriately notes that additional soil, soil vapor, and groundwater 
characterizations at the Nike Missile Site are necessary.  As discussed above, the 2021 
investigation of the airport and of the former Nike Missile Site is very deficient; borings were not 
advanced to consistent depths and the locations appear to have been randomly chosen.  Key areas 
of interest based on the site history (e.g., drum and barrel storage on the former Nike Missile 
Site) were not investigated.

7. Conclusion

We trust that this letter outlines some of the more salient issues raised by the RAW.  
Michael Kinworthy from MKECI and I look forward to discussing these with the RWQCB team 
when we meet.  In the meantime, if you have any questions, please do not hesitate to contact me
at the office (213) 630-5570, on my cell (310) 490-9999, or via e-mail at prendon@lkfirm.com. 

Very truly yours,

Patrick L. Rendón, Esq.

Enclosures 

cc: Jillian Ly, RWQCB (Via E-Mail only:  jillian.ly@waterboards.ca.gov) 
Kevin Lin, RWQCB (Via E-Mail only:  Kevin.Lin@Waterboards.ca.gov) 
Tamarin Austin (Via E-Mail only:  Tamarin.Austin@waterboards.ca.gov) 
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Arthur Heath, RWQCB (Via E-Mail only:  Arthur.Heath@waterboards.ca.gov) 
Dmitriy Ginzburg, State Water Board Division of Drinking Water  

(Via E-Mail only:  dmitriy.ginzburg@waterboards.ca.gov) 
Joseph Liles, Water Replenishment District (Via E-Mail only:  jliles@wrd.org) 
Aram Chaparyan, Torrance City Manager  

(Via E-Mail only:  AChaparyan@TorranceCA.gov) 
Tatia Strader, Esq., Torrance Assistant City Attorney 

(Via E-Mail only:  TStrader@TorranceCA.gov) 
Carla Dillon, City of Lomita (Via E-Mail only:  c.dillon@lomitacity.com) 
Ryan Smoot, City of Lomita (Via E-Mail only:   r.smoot@lomitacity.com) 
William J. Beverly, Esq., Dasco (Via E-Mail only:  Beverlylawcorp@aol.com) 
Christopher Dow, Esq. DCH (Via email only:  cdow@behblaw.com) 
David L. Evans, Esq., Hi-Shear (Via E-Mail only:  dlevans@hamricklaw.com) 
Alan B. Fenstermacher, Esq., Torrance (Via E-Mail only:  afenstermacher@rutan.com) 
Sonja Ann Inglin, Esq., Esterline (Via E-Mail only:  singlin@cermaklegal.com) 
Brian D. Langa, Esq., Lexus (Via E-mail only:  BLanga@DDSFFIRM.com) 
Brian M. Ledger, Esq., Robinson Helicopter (Via E-Mail only:  bledger@grsm.com) 
Richard G. Montevideo, Esq., Torrance (Via E-Mail only:  rmontevideo@rutan.com) 
Jeff W. Poole, Esq., Hi-Shear (Via E-Mail only:  jpoole@hamricklaw.com) 
Thomas P. Schmidt, Esq., Hi-Shear (Via E-Mail only:  tpjschmidt@gmail.com) 
Travis Van Ligten, Esq., Torrance (Via E-Mail only:  TVanLigten@rutan.com) 
Steve Van der Hoven, Genesis Engineering & Redevelopment 

(Via E-Mail only:  svanderhoven@gercorp.com) 
Service List for parties in City of Torrance v. Hi-Shear Corporation, Case 2:17-cv-

07732-DSJ-JPR (Via Case Anywhere) 
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April 25, 2022

VIA E-MAIL ONLY

Ms. Jillian Ly
Mr. Kevin Lin
Los Angeles Regional Water Quality Control Board
320 West 4th Street, Suite 200
Los Angeles, CA 90013
Email: Jillian.Ly@waterboards.ca.gov
Kevin.lin@waterboards.ca.gov

Re: Skypark Commercial Properties
SCP Case No. 1499; CAO No. R4-2021-0079
H&E File No.: 8360.01

Dear Ms. Ly and Mr. Lin:

On behalf of Hi-Shear Corporation (“Hi-Shear”), this correspondence will serve to set 
forth Hi-Shear’s comments to the City of Torrance’s (“Torrance”) Groundwater Removal 
Action Workplan (“Groundwater RAW”) and Removal Action Workplan for the East 
Adjacent Properties (the “EA RAW”), which were prepared by Terraphase Engineering, Inc. 
(“Terraphase”) and submitted on January 31, 2022 and February 28, 2022 respectively.

Hi-Shear requests that the Los Angeles Regional Water Quality Control Board
(“RWQCB”) convene a meeting between Hi-Shear, Torrance, and any other interested parties,
including other Dischargers, to discuss the Groundwater RAW and the EA RAW.

General Comments to Torrance’s Groundwater RAW

As an initial comment, Hi-Shear takes issue with Terraphase’s characterization of the 
entire Skypark Commercial Properties contaminant plume, which extends east of Crenshaw
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Boulevard, as the “Hi-Shear Plume.” This characterization is technically inaccurate, and 
unfairly prejudicial and inflammatory to Hi-Shear, since years of ongoing investigation have 
confirmed that a significant portion of the commingled plume is due to releases on and from 
properties other than the Hi-Shear Property. Nonetheless, Terraphase seeks to portray the
commingled plume as being the sole responsibility of Hi-Shear, a position that is completely 
untenable and unsupported by the data.

Indeed, as the RWQCB recognized in its June 18, 2021 Cleanup and Abatement Order 
No. R4-2021-0079 (the “CAO”), the groundwater contamination at issue at the Skypark 
Commercial Properties is the result of multiple separate releases emanating from Property 1, 
Property 2, Property 3, and the Hi-Shear Property, all of which appear to have impacted 
regional groundwater. (CAO, p. 14-15.) This conclusion is further supported by Hi-Shear’s 
Updated Site Conceptual Model dated November 24, 2021 (the “Updated SCM”). Further,
Terraphase even recognizes the separate and distinct releases on Properties 1, 2, and 3 in its 
separate EA RAW.

Interestingly, Terraphase appears to intentionally side step an analysis of the impact 
those releases have had on regional groundwater by limiting its discussion to the impacts of
the releases to soil, soil vapor, and perched groundwater, while ignoring the elevated PCE and 
1,1,-DCE detections in groundwater under the source area on Property 1. (EA RAW, section 
5.1.2). As set forth in Hi-Shear’s Updated SCM, the releases from Property 1 have indeed had 
significant impacts on groundwater below the source area on Property 1. (Updated SCM 
section 8.2.1).

Definitions matter, especially in public record documents, and the comingled 
groundwater plume should not be defined in a way that advocates or attempts to assign blame 
for the plume to only a single party. Given the data and Terraphase’s acknowledgement of 
separate source areas on Properties 1, 2, and 3, a more accurate and appropriate title would be 
the “Skypark Commercial Properties Plume”.

1. Permeable Reactive Barrier Along Crenshaw

The Groundwater RAW has three stated objectives: 1) reduce the risk of vapor 
intrusion (“VI”) potential east of Crenshaw Boulevard; 2) reduce contaminant mass in 
groundwater at the Hi-Shear Property; and 3) achieve water quality objectives in groundwater
east of Crenshaw Boulevard within a reasonable time frame.
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To achieve these objectives, Torrance proposes two remedial options, one of which is 
the installation of a permeable reactive barrier along a portion of Crenshaw Boulevard that 
will inject zerovalent iron (“ZVI”) and a bioaugmentation solution into regional groundwater.
While ZVI is an established technique that will likely degrade chlorinated VOC
concentrations in groundwater along Crenshaw Boulevard, Hi-Shear’s experts do not believe 
that it will achieve the stated goal of reducing VI risk east of Crenshaw Boulevard, or of
achieving water quality objectives in groundwater east of Crenshaw Boulevard in a reasonable 
time frame.

Specifically, a ZVI barrier along Crenshaw Boulevard leaves VOC untreated in the 
unsaturated zone on both sides of Crenshaw Boulevard and does not inhibit vapor phase 
migration of VOCs across Crenshaw Boulevard from Properties 1, 2, and 3. Further, a ZVI 
barrier along Crenshaw does not address the suspected VOC source area along Amsler Street,
which remains under investigation (although private access problems have slowed the 
process). Neither of these issues are addressed by the proposed ZVI barrier. Moreover, 
Terraphase proposes operating the ZVI barrier for only fifteen (15) years. Since the 
Groundwater RAW does not propose any treatment of groundwater under Property 1 (and the 
EA RAW proposed only limited groundwater EISB injections), the contaminated groundwater 
located under Property 1 may not migrate through the ZVI barrier along Crenshaw Boulevard 
before the ZVI barrier is abandoned, leaving that contaminated groundwater free to cross 
Crenshaw Boulevard.

Additionally, the ZVI barrier does not address the leading edge of the plume to the 
east of Crenshaw Boulevard, in either groundwater or soil vapor. The Groundwater RAW
does not propose any cleanup of soil vapor or groundwater east of Crenshaw Boulevard, 
meaning that the VI risk east of Crenshaw Boulevard will remain indefinitely. Since the 
Groundwater RAW rejects monitored natural attenuation, leaving the groundwater and soil 
vapor east of Crenshaw unaddressed, means that the Groundwater RAW fails to achieve two 
of its stated goals: to reduce VI risk east of Crenshaw Boulevard and achieve water quality 
objectives in groundwater east of Crenshaw Boulevard.

On a technical level, Terraphase proposes monitoring the effectiveness of the ZVI 
barrier through the use of two (2) existing monitoring wells, one of which is upgradient of the 
barrier. This is an insufficient network to monitor the effectiveness of the ZVI barrier. 
Moreover, the PRB does not extend far enough to the south along Crenshaw Boulevard to 
intercept impacts to regional groundwater originating from Property 1. Nor does the PBR 
extend far enough to the north along Crenshaw Boulevard to capture impacts beneath Property 
3. The configuration of the PRB is also unclear. The Groundwater RAW references both 28
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and 44 injection locations in the text and tables, and only 27 injection locations are shown on 
the attached figures.

2. EISB Injections at Hi-Shear Property

Hi-Shear agrees that further EISB injections at the Hi-Shear Property would meet the 
objective of further reductions of contaminant mass at the Hi-Shear Property. However, rather 
than simply utilizing the existing injection wells that were utilized in the past, Hi-Shear 
recommends that the injections focus on the highest concentrations of chlorinated VOCs 
remaining on the Hi-Shear Property, even if that requires installing new injection wells. These 
areas are identified in the recent groundwater monitoring reports submitted by Hi-Shear.

Moreover, as discussed below, Hi-Shear and its consultants believe a more 
comprehensive approach to the entire Skypark Commercial Properties, and the area east of 
Crenshaw Boulevard, would be the preferred strategy for ultimately remediating the entire 
site, rather than employing different remedial options at different areas of the site.

Furthermore, the Groundwater RAW alleges that DNAPL is currently present at the 
Hi-Shear Property. Terraphase and Torrance make this allegation based solely on a single line 
of evidence – VOC concentrations in groundwater. However, in contradiction, the guidance 
cited by the Groundwater RAW clearly states that the inference of the presence of DNAPL 
should not be made using a single line of evidence. Hi-Shear’s Updated SCM contains a 
detailed explanation on this issue that relies on multiple lines of evidence to conclude that 
DNAPL is not present at the Hi-Shear Property. And, even if there is DNAPL present at the 
Hi-Shear Property (which there is not), the Groundwater RAW neither identifies the location 
of the DNAPL, nor proposes any plan to confirm its presences and subsequently remove it if
found.

3. Terraphase Did Not Consider a Comprehensive Approach to Treating the 
Comingled Groundwater Plume 

The Groundwater RAW fails to even consider groundwater extraction, amendment to 
treat the extracted groundwater, and reinjection at source areas on both the Hi-Shear Property 
and Properties 1, 2, and 3. While this remedial alternative was considered for the Hi-Shear 
Property (although it considered placing treated groundwater into the sewer rather than 
reinjecting it), it was not included as a consideration for a more comprehensive approach to 
remediating groundwater for the entire Skypark Commercial Properties. The creation of a 
recirculation cell where groundwater is extracted along the leading edge of the plume, treated,
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and then reinjected at source areas would both assist in remediating those source areas and 
provide for greater protection east of Crenshaw Boulevard. A recirculation cell would also 
decrease the time necessary to cleanup the plume as it would increase the groundwater 
velocity rather than relying on the natural groundwater velocity as is the case with a ZVI 
barrier. Additionally, an amendment may also be incorporated into the reinjected 
groundwater to further enhance cleanup.

While such a recirculation cell may be initially more expensive than the ZVI barrier 
(although Hi-Shear believes that greater detail on estimated cost could have been provided in 
the Groundwater RAW), a recirculation cell may actually end up being of comparable cost.
The initial capital cost for a recirculation cell would certainly be more expensive, but the 
operation and maintenance costs for the system could be less expensive over time than the 
continued ZVI barrier injections by increasing the groundwater flow velocity and decreasing 
the treatment time.

The Groundwater RAW should have considered a comprehensive approach to treat 
groundwater. This comprehensive approach should also have included, or at least considered,
remedial options for treating soil and soil vapor at the Skypark Commercial Properties and 
east of Crenshaw Boulevard. The bifurcated approach proposed by the Groundwater RAW 
and the EA RAW fails to consider the potential time and cost savings that could result from 
the implementation of tandem remedial options at the entirety of the Skypark Commercial 
Properties and east of Crenshaw Boulevard. 

General Comments to Torrance’s EA RAW

As with the Groundwater RAW, the EA RAW inaccurately labels the entire comingled 
plume as the “Hi-Shear Plume,” again ignoring data confirming source areas on other 
properties. To avoid misrepresentation and public confusion, any work plan submitted by 
Torrance, or any other Discharger, should refer to the comingled plume as the “Skypark 
Commercial Properties Plume.” Moreover, the EA RAW avoids any analysis of impact to 
groundwater that the acknowledged releases on Properties 1, 2, and 3 have had. Instead, the 
EA RAW seems to limit its analysis to soil, soil vapor, and perched groundwater. The EA 
RAW should be revised to include an assessment of the impact (to both perched and regional 
groundwater) that the source areas located on Properties 1, 2, and 3 have had.

///

///
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1. Further Proposed Investigation

The EA RAW proposes additional investigation on Properties 1, 2, and 3 to fill in data 
gaps at those properties. In general, Hi-Shear believes that the investigation set forth in the EA 
RAW is adequate to fill those data gaps. However, Hi-Shear has several technical comments 
regarding the proposed scope of the investigation and the methods employed for the work.

Initially, the EA RAW proposed utilizing direct push drilling for several vapor 
monitoring probes, going to depths of 85-feet. It is Hi-Shear’s experience that drilling refusal 
using a direct push rig is encountered at depths of 20 to 30 feet beneath the Skypark 
Commercial Properties. This could result in MIP profiling being incomplete in deeper soil. 
Other drilling methods such as hollow-stem auger or sonic drilling may need to be utilized to 
complete the investigation and gather the necessary data. Additionally, Hi-Shear believes that 
the perched, shallow, and intermediate wells should be co-located (i.e., clustered) to provide 
better data for evaluating and assessing the vertical extent and distribution of contamination. 

Further, Hi-Shear believes that the proposed investigation should be expanded to
provide additional data on known or suspected source areas on the properties. Specifically, 
shallow borings should be proposed to collect soil and soil vapor samples inside the building 
located at 24571 Crenshaw Boulevard to confirm the source area under the industrial 
chemical-using degreasers that were operated in the eastern side of that building. Hi-Shear 
understands that the building has sufficient clearance and is essentially empty, such that these 
drilling activities should pose no business interruption or permitting problems. Moreover, the 
additional investigation should include co-located wells and soil and soil vapor sample 
collections from Properties 2 and 3, centered around the spray booths and suspected source 
areas on those properties. Hi-Shear is willing to meet with Terraphase to discuss its 
suggestions as to the precise locations for these additional probes and wells.

Finally, the EA RAW states that one of its objectives is to quantify VOC mass flux 
from the Hi-Shear Property. However, there is no discussion about how this objective will be 
completed or what techniques will be used to calculate mass flux across the boundary between 
the Hi-Shear Property and Properties 1, 2, and 3. Nor does the EA RAW discuss why such a 
mass flux quantification is not proposed for Properties 1, 2, and 3. Investigation has of course 
confirmed that the Hi-Shear Property is not the lone source area, but rather just one of many,
so this objective should be addressed by Torrance and Terraphase in greater detail.

///
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2. Operation of a SVE System

The EA RAW provides for the installation and operation of a limited SVE system at 
Property 1. While Hi-Shear agrees that SVE is the best technique for addressing chlorinated 
VOC in the unsaturated zone beneath Property 1, the SVE system proposed in the EA RAW is
not sufficient to address the soil vapor contamination at Properties 1, 2, and 3, or the soil 
vapor contamination that extends off site across Crenshaw Boulevard.

Specifically, and as the EA RAW acknowledges, there are additional source areas on 
Properties 2 and 3 that have impacted soil vapor beneath those properties. Indeed, the EA 
RAW’s figures show the data on soil vapor contamination at 5, 45, and 85 feet throughout the 
entire Skypark Commercial Properties and into the residential areas east of Crenshaw 
Boulevard. These figures demonstrate high levels of VOC contamination throughout 
Properties 1, 2, and 3. 

However, the limited nature of the proposed SVE system under the former degreaser 
locations at Property 1 is insufficient to address the larger soil vapor contamination found at 
Properties 1, 2, and 3. The SVE system should be expanded to cover the entirety of Properties 
1, 2, and 3 to reduce VOC concentrations throughout these properties and reduce the risk of 
VI. Further, the SVE system should likewise be extended to the west to at least just beyond 
Crenshaw Boulevard to reduce VOC contamination migrating through the unsaturated zone 
from the source areas on Properties 1, 2, and 3.

On a more technical note, the proposed SVE system only proposes wells going down 
45-feet, while the data indicated high concentrations in soil vapor down to regional 
groundwater at 85-90-feet. The SVE system should extend further down to capture VOC 
contamination at depth. Additionally, the use of granular activated carbon in the SVE system 
will likely be prohibitively expensive given the very high VOC concentrations in soil vapor. 
The same situation was encounter at the Hi-Shear Property and the SVE system there was 
transitioned over to a catalytic oxidation system for removing VOC from vapor. Any 
comprehensive SVE system at Properties 1, 2, and 3 should utilize catalytic oxidation or
applicable treatment system rather than granular activated carbon in order to save costs. 

Further, the EA RAW proposes operating the limited SVE system for only four (4) 
years to achieve cleanup. This is not a realistic goal. Given the extremely high levels of 
VOCs, including PCE and 1,1-DCE at Properties 1, 2, and 3, any SVE system will need to be 
operated for a much longer period of time to achieve cleanup.

B.3

B.4
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3. EISB Injections to Groundwater and ISCO Injections to Perched 
Groundwater

The EA RAW proposes EISB injections to groundwater under Property 1 and ISCO 
injections into the perched water zone underlying Property 1 and the former Nike Missile 
Base. While Hi-Shear agrees that EISB injections to the location proposed in the EA RAW 
would indeed reduce contamination at that area, the area outlined by the EA RAW for these 
injections does not seem to correspond to the location where VOC concentrations are highest 
in groundwater. The EA RAW should focus EISB injections in groundwater where the data, 
including from the additional investigation proposed by the EA RAW, shows the highest 
VOC concentrations are located.

Additionally, the EA RAW will leave untreated the remainder of groundwater under
Properties 1, 2, and 3. As discussed above, Hi-Shear believes that a broader, more 
comprehensive approach should be taken to the entire Skypark Commercial Property and east 
of Crenshaw Boulevard. A recirculation cell may prove to be an effective approach to both 
treating groundwater under the Skypark Commercial Properties and preventing contaminated 
groundwater from migrating further downgradient.

Further, the ISCO injections proposed to treat the perched zone are an established 
technique for reducing chlorinated VOC in groundwater. However, they may not be effective 
when employed in the perched groundwater zone located under Property 1. The choice of 
injection compounds and low permeability of the sediments in the perched zone are not 
optimal for effectiveness. Specifically, the EA RAW proposes using hydrogen peroxide and 
ozone for the ISCO compounds, which should be consumed within a few hours of injection. 
This quick consumption will make it difficult for the compounds to come into contact with all 
the chlorinated VOCs that are dissolved in the perched groundwater. Further, the low 
permeability of the sediments in the perched zone will result in small radii of influence around 
each injection well and incomplete distribution of the ISCO compounds. And, the perched 
groundwater is likely to include organic matter and reduced mineral phases, which will 
consume the ISCO compounds and reduce the effectiveness of the injections.

The EA RAW fails to propose a pilot study despite these uncertainties as to the 
effectiveness of the ISCO injections. The EA RAW should propose such a study to see if 
ISCO injections using the proposed compounds would be effective at reducing chlorinated 
VOCs in the perched groundwater zone.

B.5

B.6
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As a final note, while the Groundwater RAW does include an analysis of the presence 
of DNAPL at the Hi-Shear Property (based off a single line of evidence), the EA RAW does 
not contain a similar analysis of the potential presence of DNAPL in the perched groundwater 
zone. However, the data presented in Hi-Shear’s Updated SCM indicates that PCE, 1,1-DCE,
and 1,1,1-TCA are present in concentrations in the perched groundwater zones of 17.8, 2.3, 
and 1.8 percent of their relative solubilities in water. The EA RAW should be revised to 
include an analysis of the potential presence of DNAPL in the perched groundwater zone 
beneath Property 1.

Conclusion

Hi-Shear is optimistic that Torrance and Terraphase will voluntarily supplement or 
revise the Groundwater RAW and the EA RAW to take into account the above comments 
without the need for RWQCB intervention. In the event that Torrance and/or Terraphase do 
not do so, Hi-Shear requests that the RWQCB’s comments to the Groundwater RAW and EA 
RAW take into account the comments herein and direct Torrance to submit revised 
workplans.

Again, Hi-Shear would like to work collaboratively with Torrance, Terraphase, the 
RWQCB, and the other Dischargers on the work that needs to be performed to move the 
Skypark Commercial Properties towards cleanup. As such, and again, Hi-Shear requests that 
the Los Angeles Regional Water Quality Control Board (“RWQCB”) convene a meeting 
between Hi-Shear, Torrance, and the other Dischargers to discuss the Groundwater RAW and 
the EA RAW.

Very truly yours,

/s/ Thomas P. Schmidt
DAVID L. EVANS
THOMAS P. SCHMIDT
JEFF POOLE

cc: Hugh Marley
Arthur Heath
Tamarin Austin
Christian Darville
Holly Coates
Steve Van der Hoven; Chris Hammond
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June 17, 2022 
 
Mr. Kevin Lin, P.E. 
320 West 4th St., Suite 200 
Los Angeles, Ca. 90013 
Kevin.Lin@waterboards.ca.gov 
 
Dear Mr. Lin: 
 
The City appreciates the efforts of the Los Angeles Regional Water Quality Control Board (Los 
Angeles Regional Board) related to the matter now referred to as Skypark Commercial 
Properties Site (Site). The City has reviewed the reports, Groundwater Removal Action 
Workplan (Groundwater RAW) prepared by Terraphase in 2022 and East Adjacent (EA) 
Properties Removal Action Workplan also by Terraphase in 2022.  
 
The Groundwater Removal Action Workplan addresses groundwater beneath the Skypark 
Commercial Properties Site in the City of Torrance and proposes actions to address the 
Skypark Properties contamination/plumes. The East Adjacent (EA) Properties Removal Action 
Workplan addresses the plume margin within the Site. These removal actions are designed to 
achieve the remediation action objectives and the remedial goals, by abating further migration 
of the plume downgradient into the EA Properties and into the residential areas of Lomita, and 
reducing the vapor intrusion potential and VOC adverse impacts on water quality.  
 
Following review of the two reports, while the proposed actions will have a positive effect, it 
does not appear the selected removal actions will adequately achieve the remediation action 
objectives, be protective of human health and the environment, and lower the observed soil 
and groundwater impacts to the community in Lomita. Further action is needed, particularly to 
address the contamination currently present in the City of Lomita. 
 
The proposed removal method does not address risks posed by contamination (soil vapor and 
groundwater) already present in the City of Lomita. The most recent maximum TCE and PCE 
groundwater concentrations recorded beneath the City of Lomita in groundwater monitoring 
well MW-20 were 2,450 μg/L (490 times the MCL) and 433 μg/L (87 times the MCL), 
respectively. Also, the portion of the plume existing within the City of Lomita will continue to 
migrate and degrade the quality of regional groundwater as it moves into “cleaner” parts of the 
aquifer and away from the source.  
 
Inconsistency as to the primary source of soil vapor east of Crenshaw Blvd. in the City of Lomita 
indicate the sources of VOC soil vapor have not been sufficiently characterized to support 
selected removal actions. Since characterization of the plume in the workplans are limited, the 
achievability of the remediation action objectives is questionable.  

C.1

C.3

C.2
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While the Groundwater Removal Action Workplan is directed at regional groundwater impacts 
and the EA Removal Action Workplan is directed at the on-Site plume, neither the Groundwater 
Removal Action Workplan nor the EA Removal Action Workplan address the soil vapor impacts 
(notably PCE, TCE, and 1,1-DCE) that have been observed east of Crenshaw Boulevard, or 
for the perched groundwater system east-northeast of the EA Properties (i.e., TCE and PCE 
concentrations above their respective MCLs at monitoring well VP-63; Figure 6 and 7 in the EA 
Removal Action Workplan). A human health risk assessment (HHRA) should be conducted to 
identify whether the current soil vapor and perched groundwater conditions pose a potential 
risk to human health and/or require removal or treatment action.  
 
While the City supports taking action to prevent further migration of the plume, more is needed 
to address the contamination at levels well above action levels already present within Lomita. 
In addition, Lomita has one drinking water production well located within a mile of the currently 
estimated boundary of the plume. This proximity warrants a greater level of action to address 
the contamination already in Lomita.  
 
Again, the City appreciates the Los Angeles Regional Board’s efforts.  Should you have any 
questions, I can be contacted at (310) 325-7110. 
 
Sincerely,  
 

 
 
Ryan Smoot 
City Manager 
 

C.4

C.5
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CERMAK & INGLIN, LLP
12121 Wilshire Blvd.
Suite 322
Los Angeles, CA 90025

Sonja A. Inglin
direct dial: 424.465.1532
singlin@cermaklegal.com

12121 Wilshire Boulevard | Suite 322 | Los Angeles, CA 90025

October 14. 2022

BY EMAIL 
Kevin, Lin, P.E.
Los Angeles Regional Quality Control Board 320 
West Fourth Street, Suite 200
Los Angeles, California 90013

Re: September 2022 Project Update and Notice of Opportunity to Comment (“Public 
Notice”) - Skypark Commercial Properties, 24701–24777 Crenshaw Blvd and
2530, 2540 and 2600 Skypark Drive, Torrance, California - 

  Comments of Esterline Technologies Corporation 

Dear Mr. Lin:

This letter is submitted on behalf of Esterline Technologies Corporation (“Esterline”) in 
response to the above-referenced Public Notice, to provide the Los Angeles Regional Water 
Quality Control Board (“RWQCB”) with comments on the interim remedial measures proposed 
in the Removal Action Workplan for the East Adjacent Properties dated February 28, 2022, 
prepared by Terraphase Engineering on behalf of the City of Torrance, and revised in response to 
RWQCB comments on June 24, 2022 (the “EAP IRAP”).  The comments are contained in the 
attached memorandum prepared by Esterline’s technical consultant, Scott Warner P.G., C.HG., 
C.EG. of the BBJ Group, LLC.  Esterline’s comments do not address the investigative 
component of the EAP IRAP, which was approved by the RWQCB on July 27, 2022. 

The EAP IRAP was submitted to the RWQCB pursuant to Cleanup and Abatement Order 
No. R4-2021-0079 (“Order”), which names the City of Torrance as well as others, including 
Esterline, as dischargers.  Esterline disputes that it was properly named as a discharger in the 
Order and denies any liability or responsibility associated with groundwater contamination 
addressed in the EAP IRAP or any other aspect of the Order. 1  Esterline is providing these 

1 Esterline has a filed a Petition for Review of the Order which is pending before the State Water Resources 
Control Board. As addressed in that Petition and in submissions which Esterline has made to the RWQCB, 
Esterline never occupied or conducted operations at any of the properties subject to the Order and denies that it 
can be named as a discharger, based on the activities of a former long-dissolved subsidiary which operated at one 
of those properties (and whose activities in any event did not cause or contribute to the conditions addressed in 
the Order). 
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comments subject to and notwithstanding the above, and subject to a reservation of all of its 
rights and defenses, including with respect to any statements contained in the EAP IRAP with 
respect to Esterline’s alleged connection to or liability associated with the groundwater 
contamination.

Thank you for your consideration of Esterline’s comments. Mr. Warner is available to 
meet with you and other RWQCB staff to discuss any questions regarding Esterline’s comments.

Sincerely yours,

Encl.

Sonja A. Inglin
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MEMORANDUM

TO: Renee Purdy, Executive Director, Los Angeles Regional Water Quality Control Board 
(LARWQCB)

FROM: Scott D. Warner, P.G. (5938), C.HG. (73), C.EG. (1896), BBJ Group, LLC (BBJ Group)

SUBJECT: Comments on the proposed Removal Action Workplan for the East Adjacent Properties, for 
the Skypark Study Area, Torrance, California

DATE: October 14, 2022

This memorandum provides comments, on behalf of Esterline Technologies Corporation (Esterline), in 
response to the Los Angeles Regional Water Quality Control Board’s (LARWQCB’s) Project Update and Notice 
of Opportunity to Comment dated September 2022 (Public Notice).  In the Public Notice, the LARWQCB seeks 
comments on the proposed Removal Action Workplan for the East Adjacent Properties (EAP IRAP) 
submitted by Terraphase Engineering (Terraphase) on behalf of the City of Torrance for the East Adjacent 
Properties (EA Properties) of the Skypark Commercial Properties project located at 24701-24777 Crenshaw 
Boulevard and 2430, 2540, and 2600 Skypark Drive in Torrance California (collectively referred here to as 
“the Skypark Study Area”). 1     The EAP IRAP is dated June 24, 2022 and was revised from an initial version 
following initial review comments by the LARWQCB dated May 19, 2022.

The Skypark project site is bounded on the east by Crenshaw Boulevard and both residential and 
commercial property in the City of Lomita and on the south by the Torrance Municipal Airport, on which a 
Nike Missile Defense facility (not discussed in the Public Notice and known as Nike Missile Site Number LA-
57) was located in the 1950s and 1960s.  Esterline has been identified by the LARWQCB as a party associated
with one of those properties, referred to as EA Property 1 (24777 and 24751 Crenshaw Boulevard).

My comments address the specific proposed application of soil vapor extraction (SVE) to treat contaminated 
soil and soil vapor beneath the EA Properties and enhanced in-situ bioremediation (EISB) to treat 
contamination in both the perched and regional groundwater beneath the EA Properties.  Based on the 
LARWQCB’s statements in the Public Notice, I have evaluated the proposed plan as potential interim 
remedial measures even though the Terraphase report appears to consider these as final measures.  
The LARWQCB previously approved the investigative component of the EAP IRAP in a letter dated July 27, 
2022.  These comments therefore do not address the investigative component of the EAP IRAP. 

1 These comments are to provide the LARWQCB with technical input with respect the EAP IRAP.  They are not intended to 
comprehensively address the content of the EAP IRAP, including any specific statements or conclusions in the EAP IRAP related to any 
responsibility of Esterline or others for conditions on the EA Properties or within the Skypark project site.  
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The following are four critical conclusions related to the EAP IRAP:  
 

(1) It would be premature to adopt interim or final remedial measures for the EA Properties until the 
investigative component of the EAP IRAP has been completed.   That is because the eventual 
remedies (whether interim or final) that are selected require detailed technical analysis of the 
subsurface hydraulic and biogeochemical conditions for the areas in which remedies may be 
applied; without that technical analysis, there is a risk of ineffective performance, possible failure, 
and excessive cost. The technical analysis should be performed for both the EA Properties and the 
property adjacent– including the Torrance Municipal Airport/Former Nike Defense Site to the south.   
 

(2) If the interim remedies identified in the EAP IRAP are adopted, they should be labeled as conceptual, 
and as requiring reconsideration and refinement consistent with the specific comments below.  
 

(3) Cost elements provided in the EAP IRAP are premature, because the remedies proposed are 
conceptual in nature and required investigative actions and analysis are not yet complete; and 
 

(4) The proposed remedies in the EAP IRAP (which should be labeled as conceptual until the 
investigation is completed), together with the EAP IRAP’s investigative component, should be 
integrated with and consider the technical aspects of the Groundwater Remedial Action Workplan 
(Groundwater RAW), developed by Terraphase on behalf of the City of Torrance and under 
consideration by the LARWQB in a separate process.  The activities and remedies under the two 
plans rely on similar data and conditions, and their selection and operation must be integrated to 
develop an effective overall risk management and remedy approach for the site. Not doing so could 
lead to extraordinary costs and technical inefficiencies in performance.  

 
Relevant to the comments in this memorandum, BBJ Group, under my technical lead, submitted two 
documents to the LARWCQB on behalf of Esterline in September 2021 that interpret historical and current 
site characteristics important to assessing the environmental conditions and identifying and proposing 
steps to fill data gaps in the understanding of site conditions.  These documents were prepared specifically 
for evaluating conditions related to EA Property 1, but relate to the entire Skypark project area (referred to 
as the “Skypark Study Area” in the September 2021 reports) and include:   
 

 Preliminary Site Conceptual Model Report, September 10, 2021(2021 pSCM) 
 Data Gap and Preliminary Site Assessment Work Plan, September 10, 2021 (2021 Data Gap 

Work Plan) 
 

Both documents were submitted to the LARWQCB and are available on the Geotracker website.2  The 
information, analyses, and conclusions provided by the reports remain consistent with our current 
assessment and understanding of the subsurface conditions beneath the Skypark project site.3  This 
includes the need to investigate the adjacent former Nike missile property located on the southern 
boundary of EA Property 1 as a potential source of groundwater contamination within the Skypark project 
site as part of the data gap investigation proposed by Esterline.  The investigative component of the EAP 
IRAP incorporates some elements of that data gap investigation, and as stated above, should be completed 
before the LARWQCB considers the adoption of the specific remedies proposed in the EAP IRAP.   
 

 
2 https://geotracker.waterboards.ca.gov/profile_report?global_id=T10000013835  
3 The LARWQCB has not yet responded to or provided comments on these reports.  

D.1
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In providing these comments, I have substantial technical background and experience related to the 
environmental contaminant conditions that affect soil, soil vapor, and groundwater beneath the Skypark 
project site.  I have worked on numerous similar projects over the past 35 years, having designed and 
implemented a substantial number of site characterization and assessment projects, and having analyzed, 
selected, designed, implemented, and monitored the performance of remedial actions and technologies 
that are proposed by the EAP IRAP (and that of the companion Groundwater RAW).  A copy of my CV is 
attached.    

General Comments 

The primary objectives of the plan are stated as Remedial Action Objectives (RAOs) on Page 6 (Section 1.2) 
of the document: 

Further delineate VOC sources in subsurface media (soil, soil vapor, perched groundwater, and
regional groundwater) and quantify VOC mass flux emanating from HSC to and beneath the EA
Properties

Reduce the potential for vapor intrusion (VI) on the EA Properties

Address impacts of VOCs in soil and soil vapor beneath the EA Properties and reduce
concentrations to acceptable risk

Achieve water quality objectives in the regional groundwater and perched groundwater within
a reasonable time frame.

These objectives are reasonable objectives in managing the potential risks of this site.  If adoption of the 
EAP IRAP is not deferred pending the results of the investigative component of the EAP IRAP, interim 
objectives, as milestones, should be stated that would be more closely tied to the characterization and initial 
remedy alternative selection process that normally follows development of remedial actions for similar 
sites.   The RAOs in Section 1.2 could be defined as “eventual final RAOs,” and interim objectives could be 
listed, such as: 

(a) Completing site characterization (with specific approaches including a complete site-wide
monitoring program).

(b) Updating the conceptual site model (including hydraulic and geochemical analysis).

(c) Selecting interim remedial approaches and remedies consistent with site conditions (including the
now proposed pilot testing or interim application, as appropriate).

(d) Quantifying risk management objectives for water quality, soil, and soil vapor conditions that are
protective of human health and the environment.

Additionally, the EAP IRAP involves characterization activities and proposed remedies that affect the same 
properties and similar subsurface media within and adjacent to the Skypark Study area that are described 
by and are the focus of the Groundwater RAW.  The programs and activities described in the EAP IRAP and 
Groundwater RAW are not mutually exclusive.  In approving either or both plans, the LARWQCB needs to 

D.4
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require integration between them.  Individual remedial actions proposed in one document may be 
synergistic or may be competitive with actions proposed in the other document.  Competitive actions could 
reduce potential performance of a remedial action while increasing overall cost, while synergistic actions 
could result in better performance and lower costs.   
 
The revised EAP IRAP appears to have considered and, for the most part, incorporated the May 2022 
comments by the LARWQCB, including: (1) increasing sample collection frequency to approximately 5-ft 
intervals from groundwater surface to groundwater in all soil borings; (2) modifying or updating figures 
showing proposed soil vapor extraction well locations (Figure 22); (3) adding a laboratory bench test and 
water quality assessment study for using EISB for the perched groundwater environment; (4) adjusting the 
potential regional groundwater EISB remedy to integrate the rising contaminant concentration at well MW-
8 beneath EA Property 3; and (5) updating all maps and tables for consistency.   
 
Based on review of the EAP IRAP and project schedule illustrated by Figure 23, the document should be 
clarified to reflect that it includes the specific activities: 
 

(1) Complete the characterization of the former Nike Missile facility adjacent to EA Property 1 (a part of 
which is now included as part of EA Property 1) in those areas where historical aerial photographs 
over several years indicate the presence of debris, apparent storage containers, and industrial 
activity.  
 

(2) Perform a time-consistent, site-wide comprehensive monitoring event of all monitoring wells and 
soil vapor wells. For groundwater include all major target constituents, field water quality 
parameters (e.g., pH, dissolved oxygen, oxidation-reduction potential, etc.) plus perchlorate. 
 

(3) Evaluate the fate and migration of chemical constituents in subsurface media beneath the EA 
Properties and adjacent areas, including from potential off-site source areas using quantitative 
methods, including numerical modeling as appropriate, for both groundwater hydraulics and 
geochemical characteristics.  
 

(4) Evaluate the influence of remedial measures performed on the adjacent HSC property, including 
both vapor extraction and groundwater bioremediation, to assess the impact of these measures on 
the fate and transport of contaminants (including transformation of primary constituents into 
degradation products) found beneath the EA Properties.  
 

(5) Complete the conceptual site model (CSM) development for the Skypark Study area including 
implementing a comprehensive hydraulic analysis of the site’s subsurface – assessing VOC mass 
flux and both selecting and designing the remedies proposed require sufficient hydraulic 
characterization or risk severe underperformance and likely increased cost to meet performance 
objectives.    

 
Specific Comments 
Perched Water, Groundwater Monitoring Data, Soil Chemistry 
 
 Page 10, Section 2.3.  The description of the “perched groundwater” offered in this section should be 

clarified, and reflect that, as part of the investigative component of the EAP IRAP, there will be a data 
gap investigation for perched water as described in Section 5.2.2.1.  The third paragraph under Section 

D.6
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2.3 accurately represents that the “perched groundwater zone has been reported to dip to the west and 
northwest (GE&R 2021).  However, the fifth paragraph under Section 2.3 is misleading and should be 
modified to state: “Perched groundwater has been reported to be present with a hydraulic gradient 
directed from the southwest (on the former Nike defense property) to the northwest toward and 
beneath EA Property 1”). This proposed modification is supported by boring logs and cross-sections in 
the GE&R reports that show the fine-grained perching horizon to slope from the former Nike Missile 
Base toward EA Property 1 and not in a reverse direction. This section should describe the possible 
reason that perched water exist as that may be important in understanding chemical source locations 
and the hydraulics of the subsurface that are important to remedial selection and design.  A likely 
contribution to the perched water is surface water recharged from the drainage ditches on the Torrance 
Airport property that has become entrained in the shallow subsurface and may be flowing through 
chemically impacted zones as it migrates down-gradient toward EA Property 1. 

Page 12, Section 3.  The EAP IRAP notes correctly that little new groundwater monitoring data has been
collected since November 2020, and that the data collected did not represent a comprehensive
evaluation of the groundwater. We strongly recommend that a comprehensive and complete site
monitoring event for existing monitoring wells in the Skypark Study area conducted prior to
implementation of any interim groundwater remedies.  We also recommend stating that perchlorate
and field water quality parameters will be included in this site-wide monitoring event.

Page 15, Section 3.3.  The Groundwater RAW’s description of “soil” chemistry is insufficient for
developing a remedial action workplan and should be revised so better characterize subsurface
conditions and determine the location of chemical sources. Current data shows, and supports the
inclusion in this section of the following statements in this section:

o No specific shallow soil release locations have yet been identified beneath EA Property 1 based on
data from shallow soil investigations (e.g., Frey, 2021).

o The high concentrations of soil impacts are deep and consistent with the approximate depth of the
fine-grained perching horizon beneath the site (40 and 55 feet bgs) and,

o The location of the highest concentrations at depth are on or adjacent to the former Nike Missile
Base.

Soil Vapor Conditions 

Page 17, Section 3.5.  The discussion of off-property soil vapor is incomplete based on the second
paragraph that begins: “Shallow PCE and TCE concentrations decrease with distance from the EA
Property 1 boundary.” This paragraph does not provide the three-dimensional distribution of soil vapor
as provided in several of the recent GE&R reports.  At the very least, this paragraph should refer to
specific figures in GE&R reports and include a statement that a time-current evaluation of the three-
dimensional distribution of soil vapor will be included as part of a comprehensive site-wide monitoring
event.

Page 17, Section 3.5 Paragraph 5. The EAP IRAP’s conclusion that PCE detections indicate a source on
EA Property 1 is not supported by the data and should be deleted. The discussion appears not to
consider the connection between the very high concentrations at depth with very low concentrations in
samples of shallow surface soil. There are no data that definitively identify a shallow soil source on EA
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Property 1 likely capable of creating the exceptionally high concentrations that are observed in the 
deeper system. 

Also, assessment of soil vapor conditions should evaluate the soil vapor extraction system on the HSC 
property.  The data from the February 2022 SVE Monitoring Report indicates a higher than anticipated 
mass of contaminants in the influent to the SVE was detected by the monitoring program as reported 
in the February 2022 report for the Fourth Quarter 2021 SVE monitoring program4. No explanation 
supported by technically defensible characterization data has been provided by HSC as to the source of 
the higher than anticipated mass. This work should be paramount to assessing both the occurrence of 
soil vapor that may also affect the EA Properties as well as the efficacy of the system and whether 
expansion of vapor extraction wells to other areas of the Skypark study area  should occur. There also 
has been no evaluation as to the potential additional vapor phase that may have been produced 
through transformation of contaminants associated with the HSC bioremediation program performed 
from 2013 to 2017; the LARWQCB should require that a technical evaluation of these actions be 
performed in concert with the EAP IRAP. 

Page 19-20, Section 3.7.  The approach of using bioremediation may be reasonable, however, a
thorough evaluation of the impact of the bioremediation system on the groundwater beneath HSC and
extending toward and beneath the EA Properties has not been performed. We propose including the
statement: “the results of the groundwater bioremediation program conducted by HSC between 2013
and 2017 should be evaluated for long-term effectiveness, rebound potential, and transformation
product development (including both -ethene and -ethane pathways) that may have substantial impact
on future remedial attempts and contaminant distribution.  The analysis will be informative for
designing a subsequent bioremediation program that may be part of a final remedy for affected
groundwater.”

Page 22, Section 4.3.  This section should be updated to include the steep rise in VOC concentrations
(particularly TCE and 1,1 DCE) seen in groundwater samples from well MW-8 at the northern edge of EA
Property 3. Figures and appropriate analysis should be included, or at least cited, that show the VOC
conditions (occurrence and concentration trend) in groundwater.

Page 24, Section 5.1.2, last two paragraphs: These paragraphs are not consistent with the MKECI 2021
and BBJ Group 2021 conceptual model reports for EA Property 1 that point to the potential location of
a VOC source to groundwater beneath the former Nike Missile Base.  No specific site conditions are
identified as a basis for the City’s disagreement with those conclusions.   This section should state that
the potential source will be evaluated as part of the investigative component of the EAP IRAP.

Removal Action Objectives and Goals 

Page 29, Section 6.  As noted earlier, changes should be made to define interim RAOs or at the very
least, milestones for characterization activities (e.g., completion of the CSM) and remedial actions in
addition to final objectives.

4  https://www.waterboards.ca.gov/losangeles/water_issues/programs/remediation/ 
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Removal Actions – Perched Groundwater 

As an overall statement, the description of the Perched Zone program as the “EA Properties Perched Zone” 
should be changed simply to “Perched Zone” or perhaps “Southeast Skypark Perched Zone.”   The title “EA 
Properties Perched Zone” suggests that this zone as chiefly under the EA Properties, although it is very clear 
that data shows this zone to be emanating from the former Nike Defense site to the south and southeast. 
Like our prior comment, this hydrogeologic zone appears to slope TOWARD the EA Property 1 from the 
Airport property. This is an important and critical distinction to assess both occurrence and distribution of 
target constituents but also potential source areas. 

With respect to the discussion of EISB in Section 7.2.6, (1) we do not agree that bioaugmentation is a
necessary component at this time considering that biodegradation has been used previously and
transformation products exist under natural conditions, and (2) any use of EISB should be pilot tested,
as using EISB for perched water conditions is not a standard remedy.

The depiction of Vadose and Perched Groundwater Remediation Areas, as shown in Figure 22, is
premature until the investigation component of the EAP IRAP and other activities are completed. The
rationale for selecting the southern area of EA Property 1 for treatment is not clear.  The
characterization of this area is incomplete, and the depiction of the treatment area is not consistent
with a known or identified source area, unless that source area exists on the former Nike Missile site
(which is the only possible explanation based on the depicted location). There is no rationale for a
remedial system at the eastern end of the EA Property 1 small building as no source in that location has
yet been identified.  The decision on remedial approach should come after this additional
characterization is performed.   This figure should be deleted.

Removal Actions – Regional Groundwater 

With respect to EISB, this technology was shown to be successful for reducing mass at HSC, but also may 
be contributing to the generation of transformation (degradation) chemicals that continue to persist.  A full 
evaluation of the HSC bioremediation program, including the dynamics of the process, degradation, extend, 
rebound, and transformation should be completed prior to finally selecting and designing the remedy.  We 
do not suggest using bioaugmentation as an initial part of the remedy unless treatability testing dictates 
that bioaugmentation is necessary.  While there may be some rationale for considering use of a commercial 
microbial consortium as an additive, the results of the laboratory bench study that looks at a control batch, 
as well as nutrient enhancement without bioaugmentation should be evaluated.  In addition, the following 
should be required as part of the evaluation process: 

Hydraulic analysis of the subsurface should be completed prior to selecting any in situ remedy; without
doing so will increase the likelihood of incomplete performance, and higher than necessary costs to
implement.

There is no indication of the “time component” necessary to complete removal actions for groundwater
remedies. Without a hydraulic analysis and specific geochemical evaluation, the time component
cannot be completed. Without the time component, the cost estimate also is incomplete and would not
reflect the eventual costs of this remedy.

D.12

D.13

D.14

RTC: Revised EAP IRAP - 0098



October 14, 2022 Page 8 

Figure 21 labeled “Proposed Regional Groundwater Remediation Area” should be deleted.  If it is
retained, it should be labeled as depicting “Conceptual Groundwater Remediation Area.”  While
bioremediation has been shown to be successful in correctly designed situations, the EAP IRAP appears
to have selected and preliminarily “designed” a bioremediation as a remedy, without the performing
the design characterization activities necessary to implement a technically effective and cost-efficient
remedy.  The rationale for selecting the groundwater remedy area in Figure 21 has not been made clear,
as the investigative component of the work has not been completed.  For that reason, this figure should
be deleted or relabeled as set forth above.

Removal Action Implementation 

The technical information that describes hydraulic impact of EISB injection, likely movement of the 
enhancements for groundwater and perched zones, should be completed prior to proposing details of any 
implementation.  Inappropriate injections may further exacerbate contaminant occurrence and distribution 
which could substantially complicate conditions and add unanticipated costs to the mitigation program. 
Further, the suggestion of details of the reduction enhancement for regional groundwater also is premature 
without showing the background and defending the design using site characterization information. 
Solution injection is non-linear with respect to distribution within an aquifer system; lack of assessing 
hydraulics can lead to inadequate performance and in ability to meet remedial objectives.  

Section 11 – Cost and Schedule 

Without the completion of characterization activities (including the investigative component of the EAP 
IRAP), the estimated costs are premature and do not provide a meaningful basis for comparison and 
selection of remedial approaches.  For the same reason, the estimated number of monitoring events and 
schedule are premature.    
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Education 
B.S., Engineering Geology 
University of California, 
Los Angeles, 1983  
 
M.S., Geology – 
(Hydrogeology),         
Indiana University, 1986 
 
PhD Candidate – Enviro. 
Remediation/Climate 
Impact (In Progress/Part 
Time), University of 
Newcastle, Australia, 
2019-Present 
 
Professional 
Registration 
Professional Geologist, 
Certified Hydrogeologist, 
Certified Engineering 
Geologist – California  
 
Licensed Geologist / 
Hydrogeologist – 
Washington  
 
Professional 
Associations 
American Bar Association   
 
Groundwater Resources 
Association of California 
 
SF Bay Planning Coalition  
 
Board Positions Held 
American Bar 
Association – Vice Chair 
Water Resources 
Committee   
 
Bay Planning Coalition, 
San Francisco (BPC) – 
Board of Directors, 
Former President 
 
 
 
 

 GENERAL CAREER BACKGROUND 

 
Mr. Warner is a globally recognized environmental consultant with expertise in 
contaminant and site assessment, innovative remediation design, geochemistry, 
water resources protection, and litigation support. For approximately 35 years, his 
focus has been in groundwater and soil characterization and remediation, 
hydrogeology, hydrochemistry/geochemistry, water resources management, litigation 
support and expert witness assignments, policy and regulatory (including NCP, RCRA, 
CERCLA) review, and engineering geology. Work has been performed on behalf of 
industrial, agricultural, energy, waste and landfill, and private party and government 
organizations throughout California and North America as well as in Denmark, 
England, Scotland, Brazil, Hong Kong and Australia. Mr. Warner has provided lectures 
and short courses often and for both professional organizations and at academic 
institutions. He was a codeveloper and instructor for past State and US EPA led 
courses on innovative groundwater remediation using permeable reactive barrier 
(PRB) approaches developed by the US Interstate Technology Regulatory Council 
(ITRC) and Remediation Technology Development Forum (RTDF) and was a primary 
developer and lecturer for the CRC CARE (Australia) courses on site investigation and 
remediation. 
 
REPRESENTATIVE EXPERTISE 

 
Mr. Warner has worked on environmental and water resource matters for clients in 
the energy, food/beverage, manufacturing, mining, transportation, agriculture, 
recreation, government, legal, insurance, financial, and water supply communities. 
 
For environmental projects, Mr. Warner has provided characterization, assessment 
and mitigation, and regulatory/policy support for soil, rock, surface water and 
groundwater sites impacted by legacy, chronic and catastrophic releases of 
inorganics and metals (including, but not limited to chloride salts, PCBs, lead, nickel, 
chromium, nitrate, sulfate, arsenic and radionuclides), petroleum hydrocarbons 
(including crude oil, benzene, toluene, and related additives including MTBE), 
chlorinated volatile organic compounds (including PCE, TCE and related degradation 
products), inorganic oxidizers (including perchlorate) and solvent stabilizers (such as 
1,4 dioxane) and is involved in research into remediation alternatives for 
polyfluoroalkyl substances (PFAS) and related compounds.  
 
Since 1991, Mr. Warner has specialized in the design, installation, and evaluation of 
numerous in situ groundwater remedies such as permeable reactive barriers (PRBs) 
and geochemical-based remediation at various sites including the first commercial 
site in California (1994) and a government site in New York (2011) that received the 
National Ground Water Association’s Outstanding Remediation Project Award for a 
PRB site in New York USA. 
 
For water resource projects, he has designed new and assessed aging water resource 
production wells, developed capture zone plans, and has assisted transaction 
projects involving assessment of water resource reliability and sustainability for food 
and beverage, recreation and manufacturing facilities in the US and internationally.  
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GEOGRAPHICAL EXPERIENCE 

 
Mr. Warner’s history includes work with most EPA Regions and numerous state 
regulatory agencies. He has worked on projects using Brownfield and/or voluntary 
cleanup regulations and state Superfund programs as well as provincial, territory, or 
country-specific regulatory programs. He has worked on sites in many U.S. states 
(including but not limited to Alabama, Arizona, California, Colorado, Georgia, Hawaii, 
Idaho, Illinois, Kentucky, Indiana, Michigan, Minnesota, Montana, Nevada, North 
Dakota, New York, Ohio, Oregon, Tennessee, and Washington), and in Australia, Brazil, 
Canada, Denmark, England, Hong Kong, Scotland, Sweden, Switzerland, and The 
Netherlands.   
 
EXAMPLE PROJECTS (NOT LIMITED TO) 

 
 Technical lead for numerous in situ groundwater treatment, including one of 

California’s first applications of enhanced in situ bioremediation for cVOCs and 
PRB-type projects including, but not limited to, the first-in-the-world PRB 
installation using zero valent iron in northern California in the early-mid 
1990s, a dual PRB system for TCE and perchlorate in the 2000s and project 
director and lead designer for a PRB remedy site in western New York that 
received the 2011 Outstanding Groundwater Remediation Project Award from 
the National Ground Water Association for removal of radioactive strontium-
90. 

 Development/evaluation of landfill sites, including RCRA permits, statistical 
analysis, groundwater monitoring, and remedial approaches for facilities in: 
CA, AL, KS, OR, OK, WA, IL, HI, NV, ID, MI and Hong Kong. 

 Expert witness support for assessing the effect of brine and petroleum 
releases to the soil and groundwater from energy resource work and 
saltwater well disposal activities, and the subsequent remedial efforts and 
cost of restoration for large agricultural property in North Dakota. 

 Lead hydrologic consultant for assessing groundwater conditions in the Mono 
Lake/Owens Valley, California area related to air quality management projects 
along the Los Angeles Aqueduct system. 

 Forensic evaluation of soil, surface water and groundwater remedial 
measures and performance for major contaminant releases from train 
derailments in Alabama and Ontario, Canada, manufactured gas plant sites in 
northern California, and a major refinery site in southern California. 

 Water resource availability and reliability assessment for ski & swim facilities 
in 17 US States and Canada; assessment of water resource stress conditions 
for 30 global manufacturing sites; evaluation of long-term water availability 
for beverage making in low water drought environment. 

 Lead consultant assessing source and migration of VOC impact to soil, soil gas 
and groundwater beneath multiple PRP site involving manufacturing, 
aerospace, and defense sites in southern California. 

 Multi-property MGP site assessment including occurrence and distribution of 
contaminants, historical infrastructure review, shoreline conditions, remedial 
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actions, regulatory review, and cost allocation. 
 Evaluation of groundwater/surface water interaction and transport of 

pesticide chemicals from source areas into a sensitive major riverway, 
northwest Oregon. 

 Principal investigator for natural hazard assessment (earthquakes, tsunamis, 
lava flow and air quality impact) using GIS and large data set analysis for a 
large coastal property Hawai’i County, Hawai’i.  

 Lead investigator for development of innovative groundwater restoration 
methods for treating inorganic contamination (perchlorate, chromium, excess 
TDS) at a major former manufacturing site near Las Vegas, Nevada. 

 Evaluation of PCB impacts in areas of potential residential use (Northern 
California) and where impacted water is used as water supply (Hudson River 
Valley, New York). 

 Closure plan evaluation for a Rocky Mtn. copper mine with consideration of 
impact from long-term climatic change to slope and pit lake characteristics. 

 Development of sulfate-reduction technology for groundwater adjacent to an 
active large iron mine site in northern Minnesota. 

 Site assessment, investigation, and regulatory document development for 
radioactive waste repositories in various states.  

 Review and analysis of water rights and long-term water resource security 
and sustainability for food/beverage, commercial manufacturing, and 
recreation sites in California (including Central Valley agricultural, mountain, 
and coast range sites) and numerous U.S. States (e.g., Washington, Colorado, 
Utah, Vermont, New Hampshire, New York, Oklahoma, etc.) related to 
property/business transactions. 

 Site response, site characterization, remedy design and implementation, and 
regulatory support for major catastrophic releases as well as legacy tank 
releases of petroleum (crude and refined product– and including additives 
such as methyl tertiary butyl ether [MTBE]) at numerous pipeline, terminal, 
and distribution sites in California, and tank releases in California and 
Montana, USA. 

 Expert witness support for remediation assessment at a chemical 
manufacturing/storage facility in Georgia. 

 Deposition testimony regarding the impact of site characterization on PCE 
contaminant distribution and remediation in southern California. 

 Arbitration support regarding environmental claims of impact and 
investigation and review of regulatory actions, including NCP compliance, for 
Manufactured Gas Plant sites in northern California. 

 Trial (by jury) and deposition testimony as expert in hydrogeology, and fate 
and transport of chlorinated hydrocarbon compounds, including PCE and 
TCE:), CERCLA, hydrogeology, aerial photographic interpretation of waste 
storage and environmental conditions, historical forensic evaluation of the 
source, chlorinated hydrocarbon fate and transport, chemical source area 
field characterization and review of regulatory actions. 
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PUBLICATION SHORT LIST 

 
Warner, S. D. and Ritchie, C.J. 2022. The Practitioner’s Perspective of Zero-Valent Iron 

as a Pragmatic Media for Contaminant Remediation: It’s not 1995 Anymore!  12th 
Annual Conference on Remediation of Chlorinated and Recalcitrant Compounds. 
Battelle Memorial Institute, Palm Springs, California, May 2022. 

Newell, C. J., DiGuiseepi, W. H., Cassidy, D. P., Divine, C. E., Fenstermacher, J. M., 
Hagelin, N. W., Thomas, R. A., Tomiczek III, P., Warner, S. D., Xiong, Z (J)., AND 
Hatzinger, P. B. 2022. PFAS Experts Symposium 2: Evolution from past to present, 
current efforts, and potential futures.  Remediation Journal, 
http://10.1002/rem.21705    

Naidu, R., Nadebaum, P., Fang, C., Cousins, I., Pennell, K., Conder, J., Newell, C.J., 
Longpre, D., Warner, S., Crosbie, N.D., Surapaneni., A., Bekele, D., Spiese, R., 
Bradshaw, T., Slee., D, Liu, Y., Qi, F., Mallavarapu, M., Duan, L., McLeod, L., Bowman, 
M., Richmond, B., Srivstava, P., Chadalavada, S., Umeh, A., Biswas, B., Barclay, A., 
Simon, J. and P. Nathanail. 2020. Per and polyfluoroalkyl substances (PFAS): Current 
status and research needs. Environmental Technology & Innovation V. 19, 18p. 
https://doi.org/10.1016/j.eti.2020.100915 

Warner, S.D., Bekele D.N., and P. Hadley (2019). Sustainable Remediation: Integrating 
Risk, Science, and Sustainability Principles. Ency. Sustainability of Science and 
Technology. https://doi.org/10.1007/978-1-4939-2493-6_55-5 

Rowe, D., Greene, G., Warner, S. and Gimre, K. 2017. Remediation and water resource 
protection under changing climatic conditions. Environmental Technology & 
Innovation, 8 (2017) pp. 291-298. http://dx.doi.org/10.1016/j.eti.2017.07.008 

Warner, S.D., 2015. Two Decades of Application of Permeable Reactive Barriers to 
Groundwater Remediation in Permeable Reactive Barrier Sustainable Groundwater 
Remediation; Naidu, R., Birke, V., Eds, pp.25-39. 

Henry S. and Warner S. 2003. Chlorinated Solvent and DNAPL Remediation: Innovative 
Strategies for Subsurface Cleanup. ACS Symposium Series 837, American Chemical 
Society, 330 pp. January.S 

Sorel D., Warner S., Longino B., Honniball J., and Hamilton L. 2003. Performance 
Monitoring and Dissolved Hydrogen Measurements at a Permeable Zero Valent Iron 
Reactive Barrier. In Chlorinated Solvent and DNAPL Remediation: Innovative 
Strategies for Subsurface Cleanup, ACS Symposium Series 837, American Chemical 
Society, pp. 278-285. January. 

Warner S., Yamane C.L., Gallinatti J.D., and Hankins D.A. 1998. Considerations for 
Monitoring Permeable Ground-Water Treatment Walls. Journal of Environmental 
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Engineering (ASCE), v. 124, no. 6, pp. 524-529.  

Warner S., Szerdy F.S., and Yamane C.L. 1997. Permeable Reactive Treatment Zones: A 
Technology Update. 12th Annual Contaminated Soils Conference, University of 
Massachusetts, Amherst, MA. October 22, 1997, p315-327, in Calabrese, E.J., P.T. 
Kostecki, and M. Bonazountas, (eds) Contaminated Soils, Volume 3, p. 315-327. 

Warner S. and Szerdy F. 1995. Design and Evaluation of an In-Situ Ground Water Treatment 
Wall Composed of Zero Valent Iron. Ground Water, v. 33, no. 5, pp. 834-835. 

Gallinatti J.D. and Warner S. 1994. Hydraulic Design Considerations for Permeable In 
Situ Groundwater Treatment Wells. AGWSE Educational Program, Groundwater 
Remediation: Existing Technology and Future Direction in Groundwater, v. 32, no. 5, 
p. 851. 

Warner S., Krothe N.C., Solomon G.C., and Steinkampf W.C. 1986. Modeling the 
Geochemical Evolution of Groundwater within the Grande Ronde Basalt, Columbia 
Plateau, Washington. (Abs.) Geo. Soc. America Abs. with Programs, v. 18, p. 782. 1986. 

SELECTED PRESENTATIONS 
 

Battelle Conference on Innovations in Climate Resilience – “The Anthrohydrologic 
Conceptual Model for Groundwater Remedy Design.” March 29-30, 2022, Columbus, 
Ohio. 

Radio ABC (Australia) radio broadcast – “Cleaning up chemical contaminants” 
https://www.abc.net.au/radionational/programs/bigideas/cleaning-up-chemical-
contaminants/11533770  

CRC CARE Short Course – From Risk to Remediation.  March 4-8, 2019, Newcastle, NSW 
Australia 

Halfmoon Short Course – Legal Considerations in Water Resources, February 2019, 
Sacramento, CA 

ITRC Web based courses on Permeable Reactive Barrier Technology – Numerous 
deliveries between 2000 and 2010 attracting over 2000 students globally.  

RTDF Short Courses on Permeable Reactive Barrier Technology, 12 Cities (EPA Lead 
Cities plus Northern California and Southern California). Sponsored by States and 
EPA.  February 1999 – November 2000 

Academic presentations given at:  Stanford University; University of California, Berkeley; 
University of Ferrara, Italy; State University of New York, Buffalo; Oregon Graduate 
Institute; Colorado State University; University of Nevada, Las Vegas; California State 
University, Maritime; Indiana University, Bloomington; University of Newcastle, 
Australia 
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LITIGATION EXPERIENCE 

 
Mr. Warner was qualified as an expert in hydrogeology and remediation for cases 
(involving petroleum hydrocarbon and fuel constituents and chlorinated solvent 
chemicals) with the Court of Federal Claims (expert testimony at a jury trial for over 11 
hours) and the Federal District Court of Northern California (expert testimony at a 
bench trial for more than 4 hours) and served as an expert, including testimony, in 
front of an arbitration tribunal in Amsterdam, The Netherlands. Some examples of 
litigation, trial, and resolution and deposition experience are listed here: 

– Expert witness support for evaluating the performance of remedy 
applications for VOC affected groundwater (Superfund Case, New Hampshire 
– ongoing project CONFIDENTIAL). (2020 – 2021) 

– Expert witness support for evaluation of VOC impact to soil, soil gas, and 
groundwater, and chemical fate and migration beneath multiple responsible 
party case for industrial/aerospace sites (Southern California, ongoing project 
CONFIDENTIAL). (2019 – 2021) 

– Expert witness support for assessing the effect of brine and petroleum 
releases to the soil and groundwater from energy resource work and salt 
water well disposal activities, and the subsequent remedial efforts and cost of 
restoration for large agricultural property in Bottineau County, North Dakota. 
D. Peterson and C. Peterson v. Petro Harvester Operating Company, LLC, District 
Court, Northeast Judicial District, State of North Dakota, County of Bottineau, Civil 
No. 05-2016-CV-00073. (2018) 

– Arbitration expert report and testimony for an international dispute involving 
remediation costs of specialty chemical/contaminant components, 
approaches, and regulatory process related to RCRA and State Response.  
ChemicaInvest Holding B.V. and Fibrant LLC v. Koninklijke DSM NV, Netherlands 
Arbitration Institute NAI 4464 (2017) 

– Expert witness support for remediation assessment at a chemical 
manufacturing/storage facility in Kennesaw, Georgia.  Davis v. Baychem et al. 
Superior Court of Cobb County, Georgia, Civil Action No. 16-1-2518-99 (2017). 

– Deposition testimony regarding the impact of site characterization on PCE 
contaminant distribution and remediation, southern California.  Goldberg v. 
Goss-Jewett, Inc., et al (Intervenors) v. Pacific Engineering; and PPG Industries. US 
District Court Central District of California Case 5:14-CV-01872-DSF (SHx) 
(2016). 

– Deposition testimony regarding the remediation of inorganic constituents 
(perchlorate and lead) beneath a propellant device manufacturer in Mesa, 
Arizona. Nammo Talley, Inc. vs. Allstate Insurance, United States District Court, 
District of Arizona, Case No. CV-01007-PHX-GMS (2014). 

– Expert witness support, assessment of petroleum impacts at a petroleum 
(crude) tank farm in Cut Bank, Montana, Sundquist, et al v. Ashland, Inc./Black 
Eagle LLC, Case No. CV 13-00075-DLC-RKS, United States District Court for the 
District of Montana, Great Falls Division (2014). 

– Expert witness/litigation support on behalf of a large timber mill in coastal 
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northern California relating to history of chemical releases, remediation, and 
regulatory approach including review of NCP compliance and CERCLA related 
responses. 

– Expert witness review and report development for assessing the fate and 
migration of PCBs along a river stretch in New York State and potential impact 
to shoreline aquifer and water resource collection systems for a small town 
alongside the river. 

– Arbitration support regarding environmental claims of impact and 
investigation and review of regulatory actions, including NCP compliance, for 
Manufactured Gas Plant sites in northern California (2013). 

– Trial (by jury) and deposition testimony as expert in hydrogeology, and fate 
and transport of chlorinated hydrocarbon compounds, including PCE and 
TCE:), CERCLA, hydrogeology, aerial photographic interpretation of waste 
storage and environmental conditions, historical forensic evaluation of the 
source, chlorinated hydrocarbon fate and transport, chemical source area 
field characterization and review of regulatory actions Walnut Creek Manor, 
Ltd. v. Mayhew Center, Ltd., United States District Court, Northern District of 
California No. C-07-05664 CW (2009) (various declarations continuing into 
2014). 

– Litigation support regarding a claim of land failure beneath a residential 
property due to improper construction of a water well (2009). 

– Arbitration support regarding the impact of PCE beneath a dry cleaning site in 
San Jose, California (2008). 

– Litigation support regarding a remediation patent infringement matter, 
Adventus v. Remediation Products, Inc. United States District Court, District of 
North Carolina, Civil Action No. 3:07cv00153 (2008). 

– Deposition testimony as expert in hydrogeology, contaminant fate and 
transport, contaminants including VOCs, petroleum, and inorganic 
compounds, and tidal hydrology. Humboldt Baykeeper and Ecological Rights 
Foundation v. Union Pacific Railroad Company, United States District Court 
(Northern District of California Case Number 03:2006-cv-02560. (2008). 

– Deposition testimony as fact witness: Angeles Chemical v. McKesson, US 
District Court, Central District California, site specific aspects of groundwater 
and chemical occurrence of VOCs including PCE, TCE and 1,4-dioxane (2007). 
Case Number 01-cv-10532 

– Deposition testimony as expert in hydrogeology for an east SF Bay Landfill: 
West Coast Home Builders v. Ashland, Inc. US District Court (Northern 
California), direction and movement of groundwater flow (2004). Case No. 
C01-4029. 

– Trial (Bench) and deposition testimony as expert in hydrogeology: Cross 
Petroleum v. United States (US Forest Service), U.S. Court of Federal Claims, 
groundwater remediation, groundwater movement, environmental forensics, 
chemical fate and transport of diesel and gasoline products, including MTBE, 
in sedimentary and fractured rock (2003). (Fed. Cl. No. 97-251C). 
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