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I was down Atlantic this week and stared at all the empty storefronts and razed properties. 
Alot of potential and not near a freeway Atlantic and Artesia! 
 

Ann Erhard 
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alternate contact information: 
Kristin Shrader-Frechette, Ph.D., O’Neill Family Professor Emerita 
Department of Philosophy and Department of Biological Sciences 
University of Notre Dame,  Notre Dame, IN 46556 
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I. INTRODUCTION. 

New evidence shows that the Department of Toxic 

Substances Control (DTSC) failed to abide by the California 

Environmental Quality Act (CEQA) and the Carpenter-Presley-

Tanner Hazardous Substance Account Act (HSAA) and that DTSC 

must be compelled to require adequate testing, mitigation, and 

remediation measures for the contaminated former Naval 

Ordnance Testing Station, Pasadena (the Site) by the corporate 

developer before further development is approved at the Site. 

The new evidence, obtained by university scientists, 

confirms that the developer’s allowed sampling methods were not 

supported by substantial evidence and were highly inadequate and 

incomplete. In 2021, University of Notre Dame scientists 

conducted a two-week, passive, screening, non-invasive, indoor-air 

testing (which had never been done before, by DTSC or any other 

party) to determine the safety of the Site.1 The lab-certified testing 

shows that all sampled indoor-air locations, currently occupied by 

renters, violate all three US EPA and CAL-EPA/DTSC safety 

benchmarks, those based on the health-protective or 

Environmental Screening Levels (ESLs), on the No Significant 

Risk Levels (NSRLs), and on the Inhalation Unit Risks (IURs) or 

unit risks. These results show that in addition to the 

contamination already present at the Site, indoor-air toxins such 

as per/tetrachloroethylene (PCE) are present at levels that pose 

cancer and other life-threatening risks up to several hundred times 

                                                           
1 Health Misinformation about Toxic-Site Harm: The Case for Independent-Party Testing to 

Confirm Safety. Shrader-Frechette, K; Biondo, A.M. Int. J. Environ. Res. Public Health 2021, 18, 

3882, especially pp. 19-21, available at pubmed.ncbi.nlm.nih.gov/31838886/ and 

ncbi.nlm.nih.gov/pmc/articles/PMC8067841/pdf/ijerph-18-03882.pdf. 

https://pubmed.ncbi.nlm.nih.gov/31838886/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8067841/pdf/ijerph-18-03882.pdf
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above allowed levels. What is more, the results likely 

underestimate the exposure, as passive sorbent-tube samplers 

used for the testing are typically “biased low;”  the weather over 

the two-week testing span was not conducive to the highest vapor 

intrusion; and the results provide two-week average, not 

maximum, exposures.  

Shockingly, DTSC, owner Space Bank, and purchaser 

Trammell Crow have maintained that “the Site is safe at this time” 

and requires no additional testing. However, as confirmed by the 

new testing, such statements are flatly false. Such 

misrepresentations should not be rewarded. Lab-certified, toxic-

site, indoor-air samples confirm that the Site violates all three 

prominent government, cancer-safety benchmarks and presents a 

multitude of health risks.  

II. BACKGROUND 

The proposed development at the Site, a residential 

community,2 cannot proceed until adequate analysis and 

remediation is performed for all of the contaminants identified as 

present or potentially present at the Site. Only then can the Site 

be labeled as safe for the public.  

Alarmed by the extremely high levels of soil-gas carcinogens 

revealed in Site documents, and knowing that no indoor-air tests 

had been done, in March 2021, University of Notre Dame scientists 

completed two weeks of Site indoor-air testing and data analysis to 

determine the risk of carcinogenic vapor intrusion (in addition to 

                                                           
2 DTSC approved the construction of eight separate mixed-use buildings with 550 

apartment dwellings and 9,800 SF of retail/restaurant space on two properties encompassing 8.32 

acres at 3200 E. Foothill Boulevard in the City of Pasadena, California (Project). (AR 000461-62.) 
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the other contamination risks and hazards already present at the 

Site). The results of the testing show that there is an extreme 

hazard to public health due to gaseous, airborne carcinogens, 

migrating from the toxic soil into current rental units, and that 

further analysis and remediation of all disallowed levels of 

contaminants at the Site must be performed. Specifically, the 

results of the indoor-air testing reveal that the three major 

Government safety benchmarks for California indoor-air, volatile 

organic compound (VOC) levels were violated by up to several 

hundred times above what is allowed.3  

III. A REVIEW OF NEW INDOOR-AIR TESTING 

RESULTS IS NECESSARY TO DETERMINE 

WHETHER DTSC COMPLIED WITH CEQA AND 

HSAA 

The new indoor-air testing performed by University of Notre 

Dame scientists confirms that DTSC should be required to conduct 

additional testing and remediation at the Site because the test 

results show that dangerous levels of contaminants and 

carcinogens are present in indoor air in current rental units at the 

Site. 

Both the Remedial Investigation/Feasibility Study (RI/FS) 

and the RAW, respectively, identified the risks of indoor-air toxins 

at the Site (AR11961, AR 16915). As a result, University of Notre 

Dame scientists conducted Site indoor-air testing to determine the 

extent of carcinogenic risk to the public. Notably, neither DTSC, 

nor Space Bank, nor Trammel Crow chose to conduct indoor-air 

                                                           
3 ncbi.nlm.nih.gov/pmc/articles/PMC8067841/pdf/ijerph-18-03882.pdf. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8067841/pdf/ijerph-18-03882.pdf
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testing despite being well aware of the potential risks noted in the 

RI/FS and RAW, and despite the fact that no indoor-air testing had 

ever been done at the Site. The RI/FS shows that disallowed levels 

of contaminants extend to at least 150 feet subsurface (AR12080), 

therefore that disallowed contaminants likely extend to soils 180 

feet above groundwater that have never been tested (AR12078-80), 

that contaminants between 30 and 330 feet (groundwater) will not 

be excavated (AR16930), therefore that these toxins could 

contaminate groundwater (AR12024), and that they could rise to 

cause carcinogenic, indoor-air, vapor intrusion (AR11961, 

AR16915).  

DTSC’s failure to conduct indoor-air sampling was in direct 

violation of DTSC guidance, which explicitly states: “[v]olatile 

chemicals in the subsurface...can migrate upward through the soil 

and enter…buildings, causing unacceptable chemical exposure for 

building occupants…DTSC…requires [author’s bold] that the 

human health risk be evaluated…and, if volatile chemicals are 

present, exposure from vapor intrusion should be included in the 

human health risk evaluation. Evaluation of the indoor-air 

exposure pathway involves . . . conducting indoor air sampling.” 

(AR009370.) DTSC was also put on notice of the lack of indoor-air 

testing by Pasadena citizens’ petition in 2019, challenging DTSC’s 

failure to require full site, especially indoor-air, testing.4 However, 

DTSC still failed to require indoor-air testing at the Site. 

Despite DTSC’s failures and violations, University of Notre 

Dame scientists conducted two-week, passive, non-invasive, 

                                                           
4 www.change.org/p/stop-toxic-housing-in-pasadena 

http://www.change.org/p/stop-toxic-housing-in-pasadena
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indoor-air testing at the Site. Current renters at the Site (typically 

one-person businesses) granted STHIP permission to conduct the 

testing to determine whether three major Government safety 

benchmarks for California indoor-air volatile organic compound 

(VOC) levels were violated. The results of such testing show that 

all three major Government safety benchmarks were in fact 

violated. In fact, these results likely underestimate the exposure, 

as passive sorbent-tube samplers used for the testing are typically 

“biased low;”5  the weather over the two-week span was not 

conducive to the highest vapor intrusion;6 and the results provide 

two-week average, not maximum, exposures.7 This evidence alone 

shows that the development of the residential apartment complex 

should absolutely not proceed at this time due to these fatal risks, 

and that additional testing of the Site is required.  

Specifically, the lab-certified testing shows that all sampled 

indoor-air locations, currently occupied by renters, violate all three 

US EPA and CAL-EPA/DTSC safety benchmarks based on health-

protective or Environmental Screening Levels (ESLs), on the No 

Significant Risk Levels (NSRLs), and on the Inhalation Unit Risks 

(IURs). The ESL benchmark was designed by the Government to 

protect against residential/workplace risks causing more than one 

cancer per million persons exposed over a lifetime.8 Violations of 

these ESLs alert regulators that a safety problem could exist and 

                                                           
5 ncbi.nlm.nih.gov/pmc/articles/PMC8067841/pdf/ijerph-18-03882.pdf, p. 18 
6 ncbi.nlm.nih.gov/pmc/articles/PMC8067841/pdf/ijerph-18-03882.pdf, pp. 21-22 
7 ncbi.nlm.nih.gov/pmc/articles/PMC8067841/pdf/ijerph-18-03882.pdf, p. 21 
8 https://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/esl.html, 

https://dtsc.ca.gov/wp-content/uploads/sites/31/2019/04/HHRA-Note-3-June-2020-A.pdf, 

https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables, 

https://semspub.epa.gov/work/HQ/400443.pdf 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8067841/pdf/ijerph-18-03882.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8067841/pdf/ijerph-18-03882.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8067841/pdf/ijerph-18-03882.pdf
https://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/esl.html
https://dtsc.ca.gov/wp-content/uploads/sites/31/2019/04/HHRA-Note-3-June-2020-A.pdf
https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables
https://semspub.epa.gov/work/HQ/400443.pdf
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therefore, at a minimum, to conduct additional testing.9 The NSRL 

benchmark is the set of daily residential and workplace-exposure 

levels that the OEHHA judges to be safe from “significant risk,” 

meaning risk levels causing no more than one cancer per 100,00 

persons’ lifetime exposures.10 The IUR is the excess-lifetime cancer 

risk from continuous exposure to an airborne contaminant at a 

concentration of 1 µg/m3.11  The IUR or unit risk benchmark is the 

total excess-lifetime cancer risk from continuous exposure to an 

airborne contaminant—calculated by multiplying the 

contaminant-specific IUR by lifetime airborne contaminant 

exposure (expressed in µg/m3), as detected by site-contaminant 

testing.12 

The indoor-air testing results show the following 

tetra/perchloroethylene (PCE) cancer risks, apart from 

contamination associated with the other 35 volatile toxins onsite 

(AR12002-12003): 

• PCE cancer risks alone to current site renters are as high 

as 1 cancer per 2,274 people exposed; 1 cancer per 5,263 people 

exposed, and 1 cancer per 14,925 people exposed—that is, (4.4)10-

4, (1.9)10-4, and (6.7)10-5, respectively, based on the NSRL, IUR-

based, and ESL safety benchmarks. Yet the total, all-toxin, all-

pathway, allowed risk is 10-6 or 1 cancer per 1,000,000 people 

exposed (AR11981). (For instance, (4.4)10-4 =4.4 cancers per 

                                                           
9 AR9405, AR9439, AR18425, and dtsc.ca.gov/wp-content/uploads/sites/31/2020/02/Public-

Draft-Supplemental-VI-Guidance_2020-02-14.pdf, p. 17. 
10 https://oehha.ca.gov/media/downloads/faqs/sudfacts09292017.pdf 

https://www.epa.gov/iris/basic-information-about-integrated-risk-information-system 
11 https://oehha.ca.gov/media/tcdb_metadata_0.pdf, https://www.epa.gov/iris/basic-

information-about-integrated-risk-information-system 
12 https://www.epa.gov/iris/basic-information-about-integrated-risk-information-system 

https://dtsc.ca.gov/wp-content/uploads/sites/31/2020/02/Public-Draft-Supplemental-VI-Guidance_2020-02-14.pdf
https://dtsc.ca.gov/wp-content/uploads/sites/31/2020/02/Public-Draft-Supplemental-VI-Guidance_2020-02-14.pdf
https://oehha.ca.gov/media/downloads/faqs/sudfacts09292017.pdf
https://www.epa.gov/iris/basic-information-about-integrated-risk-information-system
https://oehha.ca.gov/media/tcdb_metadata_0.pdf
https://www.epa.gov/iris/basic-information-about-integrated-risk-information-system
https://www.epa.gov/iris/basic-information-about-integrated-risk-information-system
https://www.epa.gov/iris/basic-information-about-integrated-risk-information-system
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10,000=1 cancer per 2,274 people).13 

• PCE contamination levels are 29 to 67 times greater than 

allowed by its ESL, the level at which DTSC requires regulator 

intervention, full-site indoor-air testing; and possible 

remediation.14 

• PCE risk levels are 19 to 44 times greater than allowed by 

the NSRL, a daily, indoor air, safety benchmark15—and 82 to 190 

times greater than the inhalation cancer risk allowed by the ESL 

benchmark.16 

• Just from PCE, cancer risks alone to current renters in the 

site’s 29, unremediated, World War II buildings, are far higher 

than allowed by California’s “safe harbor” or NSRL levels; yet, as 

US EPA warns, these high PCE risks “do not account for the 

cumulative [summed] effect of all vapor-forming chemicals [36 

onsite] that may be present” (AR 9981). 

Curiously, DTSC claims, without any empirical data, that 

the site is “safe at this time” and that the contamination is “below 

paved surfaces and confined.” (AR18477.) However, the indoor-air 

testing results reveal that, as DTSC warned, gaseous VOCs are 

rarely confined and, from more than 100 feet subsurface (AR9383, 

AR9941-42), can enter even concrete buildings and can cause 

cancer, birth defects, and other health problems. Besides DTSC, 

                                                           
13 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8067841/pdf/ijerph-18-03882.pdf,  

pp. 19-21. 
14 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8067841/pdf/ijerph-18-

03882.pdf, p. 19. 
15 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8067841/pdf/ijerph-18-

03882.pdf, pp. 19-20. 
16 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8067841/pdf/ijerph-18-

03882.pdf, pp. 20-21. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8067841/pdf/ijerph-18-03882.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8067841/pdf/ijerph-18-03882.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8067841/pdf/ijerph-18-03882.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8067841/pdf/ijerph-18-03882.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8067841/pdf/ijerph-18-03882.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8067841/pdf/ijerph-18-03882.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8067841/pdf/ijerph-18-03882.pdf
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owner Space Bank and purchaser Trammell Crow17 have also 

falsely maintained that “the Site is safe at this time” and requires 

no additional testing. Such misrepresentations should not be 

rewarded. Lab-certified, toxic-site, indoor-air samples confirm the 

Site violates all three prominent government, cancer-safety 

benchmarks and presents a multitude of health risks.  

The test results also show that the responsible parties did in 

fact fail to adequately assess and mitigate the health and safety 

risks posed by the site, and that DTSC must be compelled to (1) 

prepare a subsequent appropriate CEQA document required by 

law to analyze and remediate contaminants at the site; (2) present 

it for public comment; and (3) set aside all construction project 

approvals until full Site testing and cleanup is completed. 

IV. CONCLUSION 

For the foregoing reasons, the new evidence of indoor-air 

testing conducted by University of Notre scientists at the Site show 

that the Site has not had adequate testing, mitigation, and 

remediation measures by the corporate developer. 

                                                           
17cityofpasadena.net/councilagendas/2019%20Agendas/Apr_29_19/AR%2014%20S

UPPLEMENTAL%20CORRESPONDENCE.pdf, p. 4; RJN384-390. 

http://ww2.cityofpasadena.net/councilagendas/2019%20Agendas/Apr_29_19/AR%2014%20SUPPLEMENTAL%20CORRESPONDENCE.pdf
http://ww2.cityofpasadena.net/councilagendas/2019%20Agendas/Apr_29_19/AR%2014%20SUPPLEMENTAL%20CORRESPONDENCE.pdf
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City Council was so disturbed by its new findings, discovered by Alta Environmental, that it wrote a 
letter to DTSC asking for 13 improvements in site safety, most of which were not granted. 
 
The City Council gradual recognition that it had been misled by the site developer did not become 
apparent until after site discussions based on the Alta Report. 
For all these reasons, Council should reject the PD renewal and stop the project, owing to developer 
misrepresentations about the site. 
 
Sincerely (sent on behalf of),  
the members of  "Stop Toxic Housing in Pasadena." Our motto is : " "AFFORDABLE HOUSING YES, 
TOXIC HOUSING NO." 
 
     Kristin Shrader-Frechette 
     Kevin Wheeler 
     Jane Williams 
Elected Members of the Board for "Stop Toxic Housing in Pasadena"), a nonprofit charity and 
citizens' group 
------------------------------------------------------------------------------------------------ 
current contact information: 
Kristin Shrader-Frechette, Ph.D. 
Director, Center for Environmental Justice and Children’s Health 

  
 

 
alternate contact information: 
Kristin Shrader-Frechette, Ph.D., O’Neill Family Professor Emerita 
Department of Philosophy and Department of Biological Sciences 
University of Notre Dame,  Notre Dame, IN 46556 
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Elected Members of the Board for "Stop Toxic Housing in Pasadena"), a nonprofit charity and 
citizens' group 
------------------------------------------------------------------------------------------------ 
current contact information: 
Kristin Shrader-Frechette, Ph.D. 
Director, Center for Environmental Justice and Children’s Health 
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Kristin Shrader-Frechette, Ph.D., O’Neill Family Professor Emerita 
Department of Philosophy and Department of Biological Sciences 
University of Notre Dame,  Notre Dame, IN 46556 
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Header 
Number 
 

  
Number 
Within 
Email 

 

New Information Since Site approval 7-16-18New Info 
Shows 

1 1 1   1-3-22: Dr Messer, top US land-use economist: Failure to fully remediate the toxic site, as    
  planned, could cause more than a billion dollars in local property-values losses. 

1 2 2    9-2-19: Dr Kram, top US waste expert:  Site studies use flawed science, not "best available    
technology," “state  of-the-science", allow  long-term vapor-intrusion and birth-defect risks. 

1 3 3    2-9-21: Dr Ryder-Power: Site health evaluation assesses only worker, not residential risks. 
1 4 4    1-16-20: UCSF, UCLA, Hopkins, Harvard, MIT, etc health scientists: partial site cleanup does   

      not protect children’s health 
2 i 5  1-20a: Publication shows tests/cleanup do not protect health, as they fail data-usability evaluation. 

 
2 ii 6   1-20b: Publication shows DTSC/developer do not protect health, grossly misrepresent site data. 

 
2 iii 7   2-21: Publication shows tests/cleanup do not protect health, as they fail data-quality analysis. 
2 iv 8   4-21: Publication shows DTSC/developer misrepresent current indoor-air/site-tenant safety, as     

      2021 university tests show indoor air is hundreds of times more contaminated than allowed. 
2 v 9   6-22: Publication shows DTSC/developer misrepresent site-testing safety/validity,  as tests  

                 violate all 6 CA testing "requirements.” 
2 vi 10   1-20b: Publication demonstrates DTSC  misrepresentation of  site-remediation levels.   

 
2 vii 11   1-20b: Publication shows DTSC  misrepresentation of site-pollutant levels 
2 viii 12   1-20b: Publication demonstrates DTSC misrepresentation of  contaminated soil as safe.   

 
2 ix 

 
13   1-20b: Publication shows a DTSC misrepresentation of site-risk levels.   

2 x 14   4-21: Publication demonstrates DTSC misrepresentation of current site cancer risks . 
 

2 xi 15   4-21: Publication shows DTSC misrepresentation of required indoor-air testing. 
2 xii 16   6-22: Publication demonstrates a DTSC/developer misrepresentation that all site contaminants 

will be removed. 
2 xiii 17   6-22: Publication demonstrates a DTSC/developer misrepresentation of mandatory adherence 

to DTSC technical guidance.  
2 xiv 18   6-22: Publication shows a DTSC/developer misrepresentation of the fact that only 13 spots of 

shallow (15-20 ft) will be removed. 
  3 1 19   2-19-21:  Publication reveals DTSC/developer misrepresentation/no  assessment of required     

                  health impacts/risks to site residents. 
3 2 20   2-19-21:  Publication reveals DTSC/developer misrepresentation/no  assessment of required    

                  health impacts/risks to site young children, which are 10 times above adult risks. 
3 3 21   2-19-21:  Given the two preceding problems, DTSC/the developer violate the legally binding    

                  site Prospective Purchaser Agreement. 
4 1 22   5-18-21:  Site documents fail to assess trichloroethylene (TCE) risks to children 
4 2 23   5-18-21:  The developer received apparent $85 million contamination discount on the toxic-   

                  site purchase, but is spending only $1 million on site testing and cleanup 
4 3 24   5-18-21:  Why don’t Pasadena residents have toxic-site liability protection, as both the city                  

                  and the developer have such protection? 
4 4 25   5-18-21:  The DTSC misrepresents site cleanup to the highest residential level. 
5 1 26   6-30-21:  The site is unsafe 
5 2 27   6-30-21:  City Council never voted to cede all toxic-site oversight authority to DTSC 
5 3 28   6-30-21:  DTSC violated its prohibition on military sites’ privatized/voluntary cleanup 
5 4 29   6-30-21:  DTSC violated residents rights to comment on RDX/TNT and PFAS testing 
5 5 30   6-30-21:  Council approved partial site remediation because of developer misrepresentations  
6 1 31   6-30-21:  DTSC violations of CEQA 
6 2 32   6-30-21:  DTSC misrepresentations of site documents 

Commented [KSF1]:  



 
 3 

 
33   6-30-21:  Site Violations of the National Continency Plan  

 
 4 34   6-30-21:  Site failure to identify all site contaminants 
 5 35   6-30-21:  Site failure to locate all site sources 
 6 36   6-30-21:  Site failure to test offsite, as required 

  
 7 37   6-30-21:  Site failure to test groundwater, as required 
 8 38   6-30-21:  DTSC misrepresentations re source removal 

 
 

 9 39   6-30-21:  Site failure to adequately remediate 
 

 

 10 40   6-30-21:  DTSC misrepresentations re unrestricted, residential cleanup  

 11 41   6-30-21:  DTSC misrepresentations re  hotspot removal  

 12 42   6-30-21:  DTSC misrepresentations re addressing vapor intrusion   
 

 

 13 43   6-30-21:  Figure 4A showing DTSC misrepresentations re land-use restrictions/controls 
 14 44   6-30-21:  Figure 4B showing DTSC misrepresentations re source cleanup 
 15 45   6-30-21:  Figure 4C showing DTSC misrepresentations re hotspot removal  

 
 16 46   6-30-21: Figure 4D showing DTSC misrepresentations re following technical guidance 

  
 17 47   6-30-21:  Table 3.1 showing DTSC misrepresentations re effectiveness of hotspot removal 
 18 48   6-30-21:  Table 3.2 showing DTSC misrepresentations re carcinogen removal 

 
 19 49   6-30-21:  Table 3.1 showing DTSC misrepresentations re site hazardous wastes 
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cleanup (<https://www.envirostor.dtsc.ca.gov/public/final documents2?global id=19970020&enforcement id
=60406047>,   <https://www.envirostor.dtsc.ca.gov/public/final_documents2?global_id=19970020&enforceme
nt_id=60259002>), including guidance requiring assessment of child risks. 
 
Sincerely (sent on behalf of),  
the members of  "Stop Toxic Housing in Pasadena." Our motto is : " "AFFORDABLE HOUSING YES, TOXIC 
HOUSING NO." 
 
     Kristin Shrader-Frechette 
     Kevin Wheeler 
     Jane Williams 
Elected Members of the Board for "Stop Toxic Housing in Pasadena"), a nonprofit charity and citizens' group 
------------------------------------------------------------------------------------------------ 
current contact information: 
Kristin Shrader-Frechette, Ph.D. 
Director, Center for Environmental Justice and Children’s Health 

  
 

 
alternate contact information: 
Kristin Shrader-Frechette, Ph.D., O’Neill Family Professor Emerita 
Department of Philosophy and Department of Biological Sciences 
University of Notre Dame,  Notre Dame, IN 46556 
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opposite. For instance, because full cleanup "would be a costly and time-intensive process," 
Trammell Crow's own approved documents allow it to leave carcinogens, solvents like 
trichloroethylene (TCE), onsite at 26,000 times higher than the state standard—the level needed to 
prevent cancer and birth defects. 
          The state regulator is allowing Trammell Crow to spend only $1 million for partial Pasadena 
cleanup. Given the price of nearby commercial properties, Trammell Crow appears to be buying the 
toxic site for up to an $85-million discount, a 70% discount, likely because of its contamination. Why 
isn't Trammell Crow spending more of its apparent, $85-million savings on-site cleanup that would 
protect our community? 
          Our position is that we support affordable housing but not toxic housing. We ask that City 
Council withdraw its July 2018 approval of the Sustainable Communities Environmental Assessment 
(SCEA) and Removal Action Workplan (RAW).    <https://www.change.org/p/support-non-toxic-affordable-
housing-on-foothill> 
 
Sincerely (sent on behalf of)  
the members of the  charitable nonprofit,  "Stop Toxic Housing in Pasadena" (STHIP) 
"AFFORDABLE HOUSING YES, TOXIC HOUSING NO." 
 
     Kristin Shrader-Frechette 
     Kevin Wheeler 
     Jane Williams 
Board members,  "Stop Toxic Housing in Pasadena" (STHIP), a nonprofit charity and citizens' group    
 
------------------------------------------------------------------------------------------------ 
current contact information: 
Kristin Shrader-Frechette, Ph.D. 
Director, Center for Environmental Justice and Children’s Health 

  
 

 
alternate contact information: 
Kristin Shrader-Frechette, Ph.D., O’Neill Family Professor Emerita 
Department of Philosophy and Department of Biological Sciences 
University of Notre Dame,  Notre Dame, IN 46556 
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September 1, 2021 

Dear Council Members Tyron Hampton, John J. Kennedy, Steve Madison, Gene Masuda, Jess Rivas, 

Felicia Williams, Andy Wilson, and Mayor Victor Gordo,  

Toxins at 3200 East Foothill Boulevard are up to a million times higher than allowed by California 

environmental protection laws. They can cause cancer, birth defects, and damage to the brain, kidneys, 

multiple other organs, and are especially harmful to children. California regulators called the site “an 

imminent and substantial” danger.  

Medical scientists throughout the country who are familiar with this case have agreed through their 

declaration of January 16, 2020 that “The only way to guarantee full public-health protection, especially 

protection of children from solvents like TCE, is to require full site testing and cleanup before any 

construction can begin on the former US Naval Ordinance Test Station, Pasadena, California."  

More  than 2,000 residents hope that Pasadena City Council will join us in voicing opposition to allowing 

such a reprehensible development to come to fruition based on the travesty of Trammel Crow’s claims and 

the refusal of the DTSC to enforce California’s environmental protection laws. Our position is that we 

support affordable housing but not toxic housing.  

 

The fundamental problem is that Trammell Crow is claiming to do full cleanup, but its own scientific 

documents show the opposite. They claim that because full cleanup “would be a costly and time-intensive 

process,” none of the roughly 35 site carcinogens would be cleaned up to the highest state standard. 

 

The fact that the state regulator, Department of Toxic Substances Control (DTSC), is not willing to protect 

Pasadena’s residents is nothing new. California’s environmental protection laws are among the strictest in 

the country, but its enforcement policies are among the weakest. In short, their regulatory program is 

inadequate and unresponsive.  

Although Pasadena’s toxic-site problem is fixable, Trammell Crow apparently does not want to spend the 

money to emend their original plans. Even though it is the largest commercial developer in the country, 

with $65 billion in assets, it remains unwilling to upgrade its plans for soil and water detoxification. If 

Trammell Crow is so confident about the quality of its proposed cleanup, why did it require DTSC to 

remove its liability for site toxins before pursuing the development? If Trammell Crow needs liability 

protection because of contamination, don’t prospective site residents, site employees, and the city deserve 

the same?  

In closing, we ask that City Council  

1) withdraw its July 2018 approval of the Sustainable Communities Environmental Assessment (SCEA) 

and Removal Action Workplan (RAW), which is an appendix to the SCEA  

2) re-assert its authority over the SCEA and RAW, and  

3) require city re-approval of a new SCEA and RAW, after the City Council and city residents have a 

chance to review the site testing plans for TNT, RDX, and PFAS, and after the City Council and city 

residents have a chance to review the site cleanup plans for three classes of chemicals, because current 

cleanup plans are not adequate for these new toxins. 

Respectfully submitted by Linda Simmons and Residents of Pasadena and Neighboring Cities    
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P A S A D E N A   R E S I D E N T S    
 

 
Viki L. Aaron, Pasadena 91107 

Gary Aardahl, Pasadena 91107  

Peggy Abdou, Pasadena 91107 

Danilo Aguilar, Pasadena 91104 

Iris Aguirre, Pasadena 91107 

Robert Alderette, Pasadena 91107 

Ana Aleman, Pasadena 91107 

Gregory Ajalat, Pasadena 91107 

Bria Rose Alvarenga, Pasadena 91107 

Juan Alvarenga, Pasadena 91104 

Sergio Alvarez, Pasadena 91107 

Jennifer Amat, Pasadena 91107 

Paul Amigable, Pasadena 91104 

Queenie Amigable, Pasadena 91104 

Rynell Amigable, Pasadena 91104 

Shantelle Amigable, Pasadena 91104 

Thurman Amigable, Pasaadena 91104 

Albert Amirian, Pasadena 91107 

Allen Amirian, Pasadena 91107 

Lina Amirian, Pasadena 91107 

Rene Amirian, Pasadena 91107 

Siroun Amirian, Pasadena 91107  

Wayne April, Pasadena 91104 

L Ho Aralar, Pasadena 91107 

Gabriel Araya, Pasadena 91107 

Melody Araya, Pasadena 91107 

Nicole Araya, Pasadena 91107 

Rupen Aredikian, Pasadena 91107 

Clarissa Kling, Pasadena 91107 

Kjell Kling, Pasadena 91107 

Celby Kokla, Pasadena 91107 

Diane Koslow, Pasadena 91107 

Jim Koslow, Pasadena 91107 

Gianna Kozel, Pasadena 91101 

Caroline Krikorian, Pasadena 91107 

David Krikorian, Pasadena 91107   

Lisa Kroese, Pasadena 91101 

Nazareth Kurdoghlian, Pasadena 91107 

Sossy Kurdoghlian, Pasadena 91107 

Saipi Labbad, Pasadena 91107 

Talar Labbad, Pasadena 91107 

Vatcne Labbad, Pasadena 91107 

Vicken Labbad, Pasadena 91107 

Myles Lacy, Pasadena   

Jessica Lancaster, Pasadena 91104 

Ryan Land, Pasadena 

Amanda Larson, Pasadena 91105 

Cynthia R. Laun, Pasadena 91107 

Robert J. Laun Jr., Pasadena 91107 

Anonah Lee, Pasadena 91106 

Hyung Lee, Pasadena 91104 

Katie Lee, Pasadena 91104 

Rachel Lee, Pasadena 91101 

Sara Lee, Pasadena 91107 

Robert Legaspi, Pasadena 91107 

Alexander Leos, Pasadena 91107 
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Saro Aredikian, Pasadena 91107 

Danielle Arellano, Pasadena 

Ruth Arevalo, Pasadena 91106 

Fabio Arias, Pasadena 91107 

Ashley Armstrong, Pasadena 91107 

Denise Arnst, Pasadena 91107 

Jeff Arnst, Pasadena 91107 

Dominique Arrigo, Pasadena 91104 

Antranig Ayranian, Pasadena 91104   

Genevieve Ayranian, Pasadena 91104    

Jack H. Ayranian, Pasadena 91104 

Susan Ashe, Pasadena 91107 

Mario Askary, Pasadena 91107 

Ernie Asucan, Pasadena 91106 

Sako Atyemizian, Pasadena 91106         

Silva Atyemizian, Pasadena 91104  

Anne Au, Pasadena 91107 

Jonder Au, Pasadena 91107 

Harout Avedikian, Pasadena 91107 

Rita Avedikian, Pasadena 91107 

Rupen Avedikian, Pasadena 91107 

Saro Avedikian, Pasadena 91107 

Kathleen S. Avesian, Pasadena 91107 

Raymond S. Avesian, Pasadena 91107 

Houng Baghdasarian, Pasadena 91107 

Sergi Baghdasarian, Pasadena 91107 

Lola Bahadourian, Pasadena 91107 

Josiah Baker, Pasadena 91101 

Zaven Baldemian, Pasadena 91107 

Allison Baliozian, Pasadena 91107 

Michael Bannett, Pasadena 91107 

Art Leos, Pasadena 91107 

Marion D. Leos, Pasadena 91107 

Aja Lesh, Pasadena 91107 

Beverly Levin, Pasadena 91107 

Phil Levin, Pasadena 91107 

Rebecca Levinson, Pasadena 

Catherine Li, Pasadena 

Christina Li, Pasadena 91107 

Christine Wen Dong Li, Pasadena 

John Li, Pasadena 91107 

Peggy Li, Pasadena 91107 

Sam Li, Pasadena 91107 

Tina Li, Pasadena 91107          

Eva Liebovitz, Pasadena 

Patricia Lim, Pasadena 91106 

Deon Lim, Pasadena 91106        

Diane Lim, Pasadena 91106 

Daniel Lim, Pasadena 91106 

Hannah Lim, Pasadena 91106 

Michelle Lin, Pasadena 91104 

Angie Loeza, Pasadena 91103 

Benito Lopez, Pasadena 91104 

Jessica Lopez, Pasadena 91107 

Rosa Lopez, Pasadena 91107              

Chris Luna, Pasadena 91107 

Joseph Lund, Pasadena 91107 

Sherrie Lund, Pasadena 91107 

Harish Luthria, Pasadena 91107 

Sumitra Luthria, Pasadena 91107 

Armando Macias, Pasadena 91107 

Jennifer Macias, Pasadena 91107 
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Dan Barahona, Pasadena 91107 

Marie Barahona, Pasadena 91107 

Adrian Barbu, Pasadena 91107 

Christian Barcellos, Pasadena 

Elizabeth Barcellos, Pasadena 

Richard D. Barron, Pasadena 91107 

Cynthia Barter, Pasadena 91104 

Erwin Bayan, Pasadena 91106  

Norma Bayan, Pasadena 91104  

Socorro K. Bayan, Pasadena 9106  

Greg Beach, Pasadena 91107 

James Beck, Pasadena 91107 

Valerie Beck, Pasadena 91107 

Bernie Becker, Pasadena 91104 

Dale Becker, Pasadena 91104 

Nancy Becker, Pasadena 91104 

Sarah Beeman, Pasadena 91107 

Steven R. Belzer, Pasadena 91107 

Ellen Benedict, Pasadena 91107 

Eric Berlioz, Pasadena 91107 

Galaxia Berlioz, Pasadena 91107 

Diego Bermudez, Pasadena 91107 

Cassa Bernardini, Pasadena 91107 

Robert Bernardini, Pasadena 91107 

Maris Berzins, Pasadena 91104 

Benjamin Bigarre, Pasadena 

Noemi Bigarre, Pasadena 

Tobias Bishof, Pasadena 91104 

Maria Bitonti, Pasadena 91107 

Steve Bland, Pasadena 91107 

Tanner Bodourian, Pasadena 

Jamie Macleod, Pasadena 91107 

Kenny Mak, Pasadena 91106 

Kelly Malone, Pasadena 91107 

Amber Maltbie, Pasadena 91107 

Sean Manrahan, Pasadena 91107 

Lucy Manselikian, Pasadena 91107 

Eduena Marin, Pasadena 91107 

Christina Mastreano, Pasadena 91101 

Vivian Matsushige, Pasadena 91105 

Shantal Mayi, Pasadena 

Patricia Mayorga, Pasadena 91103 

Jane Phillips McCullough, Pasadena 

Zack McKinley, Pasadena 

John McMillam, Pasadena 91107 

Darshana McNair-Long, Pasadena 

Armando Macias, Pasadena 91107 

Jennifer Macias, Pasadena 91107 

David Medina, Pasadena 91104 

Eileen Medrano, Pasadena   

Malcolm Meiring, Pasadena 91107 

Yvette Mejia, Pasadena 91107 

D. J. Mellema, Pasadena 91107 

Araksi Memarian, Pasadena 91107 

Besnah Mermeria, Pasadena 91107 

Bernadette Mendoza, Pasadena 91107 

Hector Mendoza, Pasadena 91107 

Yuboo Meng, Pasadena 

Nancy Merritt, Pasadena 91107   

Lauren Mifsud, Pasadena 

Nanweeta Millam, Pasadena 91107 

Barbara A. Miller, Pasadena 91107  
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Aprile Boettcher, Pasadena 91103   

Scott Boettcher, Pasadena 91103            

Dusty Bowman, Pasadena 91104 

Luna Bowser, Pasadena 

Cammy Bragg, Pasadena 91107 

Fran Bragg, Pasadena 91107 

Jake Bragg, Pasadena 91107 

Justin Bragg, Pasadena 91107 

William Bragg, Pasadena 91107 

James Brenna, Pasadena 91107 

Todd A. Brewer, Pasadena 91107 

Carla Briceno, Pasadena 

Genesis Briceno, Pasadena 

Tyler Brown, Pasadena 91104 

Dawn Lim Buckner, Pasadena 

Tristan Buckner, Pasadena   

Cristian Bugarin, Pasadena, 91107 

Juan Bugarin, Pasadena 91107 

Jeffrey Bulgin, Pasadena 91107 

Jessica Bulgin, Pasadena 91107 

Annie Burns, Pasadena 91107 

Jennifer Burns, Pasadena 91107  

Daniel Burr, Pasadena 91107 

Norma Burr, Pasadena 91107 

Devin Campbell, Pasadena 91101 

Jonathan Campbell, Pasadena 91107 

Charlie Cardillo, Pasadena 91107 

Justyn Carrillo, Pasadena 

John Castillo, Pasadena 91101 

Rique Castillarita, Pasadena 91107 

Fernando Cendejas, Pasadena 91107 

Cathy Miller, Pasadena 91107 

Robert B. Miller, Pasadena 91107 

Waldamar Miller, Pasadena 91107 

Laura Miranda, Pasadena 91107 

Mario Miranda, Pasadena 91107 

Kyle Mitchell, Pasadena 91107 

Stephanie Mitchell, Pasadena 91107 

Tara Mitchell, Pasadena 

Jeff Mock, Pasadena 91101               

Michael M. Mojaver, Pasadena 91107 

Leonardo Moliero, Pasadena 

José A. Monge, Pasadena 91107 

Courtney Montgomery, Pasadena 91104 

Jennifer Montori, Pasadena 91107 

Cheryl Moody, Pasadena 91107 

Erika Moor, Pasadena 91107 

Joe Mora, Pasadena 91107 

Sylvia Mora, Pasadena 91107 

Jacqueline Morales, Pasadena 91103 

Barb Motin, Pasadena 91107 

R. Mouton, Pasadena 91107 

Jennifer Muñoz, Pasadena 91104 

José Luis Muñoz, Pasadena 91104 

Miguel Muñoz, Pasadena 91104 

Nancy Murphy, Pasadena 91102 

Tom Murphy, Pasadena 91107 

Maria Myers, Pasadena 91107 

Ghadeer Naber, Pasadena 91107 

Kaveh Naeeni, Pasadena 91107 

Diana Nestico-Arnold, Pasadena 91104 

Diana Nguyen, Pasadena 91104 
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Maria Teresa Cendejas, Pasadena 91107 

Raul Cendejas, Pasadena 91107 

Esther Chan, Pasadena 91103 

Phil Cha, Pasadena 91107 

Iris Chan, Pasadena  

Jerry Chang, Pasadena 91107 

Katherine Chang, Pasadena 91106 

Wen-Chung Chang, Pasadena 91101 

Sandra Chatman, Pasadena 91107 

Anurima Chattopadhyay, Pasadena 91107 

Goutam Chattopadhyay, Pasadena 91107 

Sulekha Chattopadhyay, Pasadena 91107 

Ericka Chavez, Pasadena 91104 

Jessica Chen, Pasadena 91107 

Albert Cheng, Pasadena 

Cheryl Cheng, Pasadena 91104 

Paul Cheng, Pasadena 91106  

Randi Cheung, Pasadena   

Tae Jung Choi , Pasadena  

Mon-Shane Chou, Pasadena          

Jennifer Chou, Pasadena 

Jessica Chou, Pasadena 91107 

Matthew Chou, Pasadena 91107 

Susu Chou, Pasadena 91107 

Joyce Chow, Pasadena 91107 

Tang Chu, Pasadena 91107 

Thuy Chu, Pasadena 91107 

Alex Conejo, Pasadena 91107 

Debra Conejo, Pasadena 91107 

Mike Cook, Pasadena 91107 

Thu Hang Cong, Pasadena 91107 

Carol Lee Nielsen, Pasadena 91107 

Debra Nielson, Pasadena 91107 

Jerry Nielson, Pasadena 91107 

Irene Nuno, Pasadena 91104 

Lilibeth Nuno, Pasadena 91104 

Natividad Nuno, Pasadena 91104 

Victoria Nuno, Pasadena 91104 

Thomas O’Connor, Pasadena 91106 

Rhiann Ogata, Pasadena 

Blanca Ortiz, Pasadena 91104 

Blanca Ortiz, Pasadena 91104 

Pedro Ortiz, Pasadena 91104 

Wilfredo Ortiz, Pasadena 91104   

Julie Overlock, Pasadena 91107 

Kristen Owen, Pasadena 91107 

Reese Owen, Pasadena 91107 

Danielle Pacholczyk, Pasadena 91107 

Omar Paez-Rodriguez, Pasadena 91107        

Clarita Palma, Pasadena 91106 

Susan Pang, Pasadena 91107 

Scott Pankey, Pasadena 91107 

Cathy Pankow, Pasadena 91107 

Shannon L. Papin, Pasadena 

Hannah Park, Pasadena 91101 

Nathanial Park, Pasadena 91107 

Jangsoon Park, Pasadena 91103 

Sally Park-Au, Pasadena 91107 

Jennifer Pavon, Pasadena 91107 

Patricia Pelton, Pasadena 91104   

Jeffrey Penarubia, Pasadena 91107       

Kevin Peng, Pasadena 91106 
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Arleen Corona, Pasadena 91107 

Isabel Corona, Pasadena 91107 

Richard Corona, Pasadena 91107 

Mihaela Cristea, Pasadena 91107 

Lee Cuellar, Pasadena 91107 

Austin Plann Curley, Pasadena 

Larry D’Addario, Pasadena 91107 

Kayla Dagani, Pasadena 

Anne Dam, Pasadena 91106 

Scott Dam, Pasadena 91106 

Ermelinda Da Silva, 91107 

Scott Dayman, Pasadena 91107 

Eunice Gordon Deadrick, Pasadena 91104 

Lys Deetjen, Pasadena 91107 

Waiman Deetjen, Pasadena 91107 

Matthew Derer, Pasadena 91107 

Luke de Kansky, Pasadena 91107 

Sebastian de Kansky, Pasadena 91107 

Suzannah de Kansky, Pasadena 91107 

Rudy De La Torre, Pasadena 

Wendy De La Torre, Pasadena 

Patrick Dennis, Pasadena 91107 

Anna Derby, Pasadena 91107 

Matthew Derer, Pasadena 91107 

Maral Derkrilcorian, Pasadena 91107 

Moses Der Movsesian, Pasadena 91107 

Janine Diana, Pasadena 91107 

Angelina Diaz, Pasadena 91101 

Sosseh Didarloo, Pasadena 

Annie Diep, Pasadena 91107 

Robert Diller, Pasadena 91107 

Lisa Penman, Pasadena 91107 

Armando Perez, Pasadena 91107 

Linda Petersen, Pasadena 91107 

Carl Petrucci, Pasadena 91107 

Bill Pickering, Pasadena 91107 

Ellen Pickering, Pasadena 91107 

Sharon Plotkin, Pasadena 91107 

John J. Polwrek, Pasadena 91104 

Catina Ponticello, Pasadena 91103 

Christina Polyzoides, Pasadena 91107 

Patricia Porter, Pasadena 

Emma Prescott, Pasaden  

Mindy Puente-Escalera, Pasadena 91107 

Georgiana Rabanes, Pasadena 91107 

Kazi Rahman, Pasadena 

Swetha Ramachandron, Pasadena 

Samson Ramirez, Pasadena 91107 

Nellie Ramos, Pasadena 91106 

Shannon L. Rapin, Pasadena 

Paige Realmuto, Pasadena 91107 

Donna Reeves, Pasadena 91104 

Blandina Reyes, Pasadena 91104 

Cesarlito Reyes, Pasadena 91104 

Thomas Richard, Pasadena 91107 

Dan Roberts, Pasadena 91107 

Nicole Roberts, Pasadena 

Sarah Roberts, Pasadena 

Nate Robinson, Pasadena 

Ray Rochelle, Pasadena 91106 

Prudence Rochelle, Pasadena 91106 

Margarita Rodriguez, Pasadena 911007 



 7 

Gin Dillingham, Pasadena 91107   

Nathan Dillingham, Pasadena 91107           

Anh Doan, Pasadena 91107 

Sam Doctorian, Pasadena 91107 

Scott Donaldson, Pasadena 9106 

Angelica Donato-Arzili, Pasadena 91107 

Sona Donayan, Pasadena 91107 

Maral Doudakian, Pasadena 91107 

Vartiver Doudakian, Pasadena 91107 

Andy Douglas, Pasaadena 91107 

Jean Douglas, Pasadena 91107 

Madison Dreshner, Pasadena 91104 

Mary Du Pass, Pasadena 91107 

Steve Dunn, Pasadena 91107 

Frank Dwyer, Pasadena 91107 

Melanie McConnell Dzugan, Pasadena  

Acan Ecoredjian, Pasadena 91107 

Sonia Ecoredjian, Pasadena 91107 

Haiko Eddavisio, Pasadena 91107 

Mayda Edwards, Pasadena 91107 

Donna Eggehorn, Pasadena 91107 

Micael Eggehorn, Pasadena 91107 

Nancy Eftelehari, Pasadena 91107 

Brian Eliassen, Pasadena 91107 

Teresa Eliassen, Pasadena 91107 

Alan Emerson, Pasadena 91107 

Albert Epstein, Pasadena 91107 

Juan Escalera, Pasadena 91107  

Diandra Escamilla, Pasadena 

Elsa Escamilla, Pasadena 91103 

Manuel Escamilla, Pasadena 91103          

Cynthia Rogers, Pasadena 91107 

Robert Rogers, Pasadena 91107 

Sam Rogers, Pasadena 91107    

Claudia Rosales, Pasadena 91107 

Geronima Rosales, Pasadena 91107 

Juan Rosales, Pasadena 91107 

Mariana Rosales, Pasadena 91107 

Martha Rosales, Pasadena 91107 

Vanessa Rosales, Pasadena 91107   

Dana Roth, Pasadena 91107 

Othalia Rotter, Pasadena 91107 

Jessica Rusk, Pasadena 91107 

Lois Russell, Pasadena 91107 

Dick Sakamoto, Pasadena 91107 

Irene Sakamoto, Pasadena 91107 

James Sale, Pasadena 91107 

Rebecca Sale, Pasadena 91107         

Atousa Salehi, Pasadena 91107 

Girlie Salgueiro, Pasadena 91107 

Manjit Saluja, Pasadena 91107 

Mollie Samocha, Pasadena 91104 

Cynthia Samples, Pasadena 91107 

Thomas Samples, Pasadena 91107 

Alexis Sanchez, Pasadena 91103 

Kevin Sanchez, Pasadena 91106 

Ronald Sanchez, Pasadena 91107 

Sophia Sanchez, Pasadena 

Marvin Santana, Pasadena 91107 

Juanito Santos, Pasadena 91107 

Stephen Santos, Pasadena 91107 

Susanne Santos, Pasadena 91107 
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Farnaz Eskandani, Pasadena 91107 

Evie Estupinan, Pasadena 9107 

Fabio Estupinan, Pasadena 91107 

David Ettinger, Pasadena 91107 

Rev. William J. Fackler, Pasadena 91107    

Pauline Fairbanks, Pasadena 91107 

Evangeline Fajardo, Pasadena 91104 

Gil Fajardo, Pasadena 91104 

Dorothy Falcinell, Pasadena 91107 

James Farr, Pasadena 91107 

Tamila Farr, Pasadena 91107 

Gizelle Farenbaugh, Pasadena 91106 

Eric Fearon, Pasadena 91107 

Russell Fearon, Pasadena 91107 

Yvette Fearon, Pasadena 91197 

Alan Fennell, Pasadena 91104 

Norma Fernandez, Pasadena 91107   

Ethan Fogg, Pasadena 91104    

Sally Follett, Pasadena 91107    

Brooke Forrest, Pasadena 91101 

Leane Forsee, Pasadena 91107    

Joyce Forsee, Pasadena 91107 

Paul Forsee, Pasadena 91107 

Sharon Foster, Pasadena 91106 

Tony Foster, Pasadena 91107 

Kevin Fox, Pasadena 91107 

Tina Fredericks, Pasadena 91107 

Laura Free, Pasadena 

Gary Freeman, Pasadena 91107 

Jean Freeman, Pasadena 91107 

Lilly Yen Friedlich, Pasadena 91107 

Koharik A. Sassounian, Pasadena 91107 

Sam Sassounian, Pasadena 91107 

Ramia Sayegh, Pasadena 91107 

Jason Schadewald, Pasadena 

Helen Schuster, Pasadena 91107 

Joe Schuster, Pasadena 91107 

Susan Savitt Schwartz, Pasadena 91001 

Jack Scott, Pasadena 91107 

Sarah Scott, Pasadena 91107 

Mark Seiler, Pasadena 91107 

Rose Anna Seiler, Pasadena 91107 

Daniel Seman, Pasadena 91106 

Alex Semerdjian, Pasadena 91107 

Narine Semerdjian, Pasadena 91107 

Biren Shah, Pasadena 91107   

Elena Shak, Pasadena 91107 

Mark Sheedy, Pasadena 91104 

Maral Shekerdemian, Pasadena 91107 

Jennifer Sheng, Pasadena 91107 

Benjamin Sheung, Pasaadena 91107 

Ali Shirmohanmadi, Pasadena 91107   

Kristin Shrader-Frechette, Pasadena 91107 

Maurice Shrader-Frechette, Pasadena 91107 

Geoff Shrager, Pasadena 91107 

Jessie Shulman, Pasadena 91107 

Blake Scott Silva, Pasadena 91107 

Linda Simmons, Pasadena 91107   

Ralphael Sisa, Pasadena 

John Smallenburg, Pasadena 91106 

Michael J. Smith, Pasadena 91104 

Patrick V. Smith, Pasadena 91104 



 9 

Anastasia Fuentes, Pasadena 91106 

Christina Hunt Fuhr, Pasadena 91107 

Gertraud Reagan Garner, Pasadena 91107 

Diane Gasparyan, Pasadena 91104 

Galust Gasparyan, Pasadena 91104 

Juanqing (Tracy) Ge, Pasadena 91107 

Taso Giannoulis, Pasadena 91107 

Michael Glass, Pasadena 91107 

Kathleen M. Glenn, Pasadena 91107 

Nelli Gibb, Pasadena 91107 

Michael Glass, Pasadena 91107 

Marion Gomez, Pasadena 91107 

Carlos Gonzalez, Pasadena 91104 

Miguel Gonzales, Pasadena 91107 

Craig Gott, Pasadena 91107 

Heidi Gott, Pasadena 91107 

Lorie Govgeon, Pasadena 91107 

Kendall Grant, Pasadena 91107 

Karen Gross, Pasadena 91107 

Leslie Grossman, Pasadena 91107  

Oskar Gruenwald, Pasadena 91107 

Jeff Gutstadt, Pasadena 91104 

Sebastian Hackett, Pasadena 91107 

Carolyn Posey Hall, Pasadena 91107 

Michael Hale, Pasadena 91107 

Ronald Hall, Pasadena 91107 

Julie Hang, Pasadena 

Patrice Harkins, Pasadena 91101 

Vartouk Haroutunian, Pasadena 91107 

Leonard J Hartley, Pasadena 91107 

Susan G Hartley, Pasadena 91107 

Tyler Smith, Pasadena 

Annette Sneidmiller, Pasadena 91107 

Brent Sorenson, Pasadena 91107 

Aaron Srithongkham, Pasadena 91106 

Sarah Srithongkham, Pasadena 91106          

Ted Srithongkham, Pasadena 91106 

Mary Stark, Pasadena 91107 

Shanda Stark, Pasadena 91107 

Barry Steed, Pasadena 91107 

Barton Steed, Pasadna 91107 

Burke J. Steed, Pasadena 91107 

Michael Stern, Pasadena 91107 

Jesse Stewart, Pasadena 91106 

Amy Sturlini, Pasadena 91106 

Sam Suen, Pasadena 91107 

Veronica Szikszoy, Pasadena 91107 

Nargiz Terzian, Pasadena 91107 

Armen Tashjian, Pasadena 91107 

Silva Tashjian, Pasadena 91107 

Dr. James Tatoian, Pasadena 91107 

Shawn Tavidian, Pasadena 91107 

John Tchaboukian, Pasadena 91107 

Arman Temourian, Pasadena 91107 

Nargiz Terzian, Pasadena 91107 

Nathaniel Torian, Pasadena 91103 

Ariel Torres, Pasadena 

James Tatoian, Pasadena 91107 

Jennifer Traub, Pasadena 91107 

Jeremy Traub, Pasadena 91107 

Patricia Tweedy, Pasadena 91106 

Angie Vagatzo, Pasadena 91107 
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Jonny Hassan, Pasadena 

Theodore D. Havel, Pasadena 91107 

Thomas H. Havel, Pasadena 91107 

Jason Helscher, Pasadena 91107 

Maureen Heintz, Pasadena 91107 

Perry Helm, Pasadena 91107    

Sandy Helm, Pasadena 91107 

Donald Henderson, Pasadena 91107 

Christine Hernandez, Pasadena 91107 

Peter Hernandez, Pasadena 91107        

Josefino Herrera, Pasadena 91106 

Rosalina Herrera, Pasadena 91106 

Christina Hilalian, Pasadena 91107 

S. Hilalian, Pasaadena 91107 

James Hoffman, Pasadena 91106 

Pamela Holaday, Pasadena 91107 

Nicholas Homan, Pasadena 

Xiaoling Hong, Pasadena 91107 

Patricia  Hopkinson, Pasadena 91107 

Nicole Hymovitz, Pasadena 

Laura Hui, Pasadena 91107 

Ming Hui, Pasadena 91107 

Joseph Hwang, Pasadena 91107 

Wendy Hwang, Pasadena 91107 

Nicole Hymovitz, Pasadena 

Anna Israyelan, Pasadena 91107 

Anthony Jackson, Pasadena 91107 

Donna G. Jaffee, Pasadena 91107 

Jeff Jaffee, Pasadena 91107 

Joseph Jansen, Pasadena 91107 

Marcia Jansen, Pasadena 91107 

Mario Vagatz, Pasadena 91107 

Pam Valencia, Pasadena 91107 

Louise M. Vallone, Pasadena 91107 

Louie Vasquez, Pasadena 91107 

Marisella Vera, Pasadena 91107 

Anna Vernon-Melzer, Pasadena 

Frank Vertanous, Pasadena 

Tom Vertanous, Pasadena 

Rachel Villalobos, Pasadena 91107   

Jeff Vlaming, Pasadena 91106 

Kathy Vlaming, Pasadena 91106 

Hon Vu, Pasadena 91107 

Wendy Vu, Pasadena 91107 

Brian Wakano, Pasadena 91107 

Donna Wakano, Pasadena 91107   

Maria Wands, Pasadena 91107 

Norman Wands, Pasadena 91107 

Jilian Wang, Pasadena 

George Warner, Pasadena 91107 

George Waters, Pasadena 91107 

Stanley Watson, Pasadena 91107 

Joyce Wedseltoft, Pasadena 91107 

Michael Wehbe, Pasadena 911017 

Donia Wehbe, Pasadena 91107 

Jay Wehbe, Pasadena 91107                    

TJ Wehbe, Pasadena 91107 

Adian Welch, Pasadena 91107 

Julia Wells, Pasadena 91101 

Timothy Wen, Pasadena 

Vanessa Whaite, Pasadena 

Vanessa Whaite, Pasadena 
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Jiali Jiang, Pasadena 

Wei Jing, Pasadena 91107 

Zola Johnson, Pasadena 91103 

Peter T. Jones, Pasadena 

Bak L. Jong, Pasadena 91107 

Karen W. Jong, Pasadena 91107 

Matthew Jong, Pasadena 91107 

Michelle Jong, Pasadena 91107 

Sudhir Joshua, Pasadena 91105 

Nazik Kadjaeghlantan, Pasadena 91107 

Robert Karayan, Pasadena 91107 

Ofelia Kaspar, Pasadena 91107 

Enin Kavanagh, Pasdena 91104             

Warren Kawakami, Pasadena 91107 

Ester Kazaryan, Pasadena 91107 

Lachonne Kelly, Pasadena 91103 

Bret Kennedy, Pasadena 91107 

Lise Keem, Pasadena 91107 

Peggy Keller, Pasadena 91107 

Caroline Khabbaz, Pasadena 91107 

Grace Khabba, Pasadena 91107 

Joey Khabbaz, Pasadena 91107   

Pierce Khabbaz, Pasadena 91107 

Rosaline Khabbaz, Pasadena 91107 

Elias Khalaf, Pasadena 91107   

Carol Khanlian, Pasadena 91107 

Vahe Khanlian, Pasadena 91107 

Elias Khalaf, Pasadena 91107   

Carol Khanlian, Pasadena 91107 

Vahe Khanlian, Pasadena 91107 

Neelam Khanna, Pasadena 91107 

Kevin Wheeler, Pasadena 91107 

Marion White, Pasadena  

Russ Whiting, Pasadena 91104 

Azadeh Williams, Pasadena 91107 

Myles Williams, Pasadena 91107 

Janet Wilson, Pasadena 91107 

Amy Wong, Pasadena 91107 

Edith Wong, Pasadena 91107   

Jonathan Wong, Pasadena 91107 

Lindburg Wong, Pasadena 91107 

Margaret Wong, Pasadena 91107 

Raymond Wong, Pasadena 91107 

Rick Wong, Pasadena 91107 

Wilson Wong, Pasadena 91107 

Constance Wright, Pasadena 91107 

Gerald Wright, Pasadena 91107 

Gretchen Wotherspoon, Pasadena 91107 

James Wu, Pasadena 91107 

Shanming Yao, Pasadena 

Shari Yasatake, Pasadena 91107 

Wayne Yasatake, Pasadena 91107 

Christine Yap, Pasadena 91103 

Xiaohuang Yin, Pasadena 91107 

Grace Yoon, Pasadena 91107 

Simmone Yu, Pasadena 91107 

Bianca Zarabi, Pasadena 91107 

Mashhoud Zarabi, Pasadena 91107 

Daniel Zeitounian, Pasadena 91107   

Sean Zeitounian, Pasadena 91107 

Aileen Zettlemoyer, Pasadena 91107 

Robert Zettlemoyer, Pasadena 91107 
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Cheryl Kinsinger, Pasadena 91101                

Diane Kirby, Pasadena 91107 

Clarissa Kling, Pasadena 91107 

 

Jay Ziegler, Pasadena 91107 

Anthonnius Zhang, Pasadena 91106         

 

 

 

  

R E S I D E N T S   F R O M   N E I G H B O R I N G   C I T I E S 

 

 
Rob Beckham, Sierra Madre 

Aaron Bruce, Altadena  

Kate Caruso, Sierra Madre 

Phyllis Coffin, Altadena 91001 

Ralph Coffin, Altadena 91001 

Cunthia Doerges, Arcadia 

Norm Doerges, Arcadia  

Garret Gervais, Altadena  

Megan Gonzalez, Altadena  

Rachel Goodrich, Altadena 

Rafaela Karikitan, Altadena 

Austin Koestner, Arcadia  

Maren C. Kopp, Arcadia 

 
 

Christine Lewis, Arcadia  

Connie Luder, Sierra Madre 

Norman Merino, Arcadia 

John Clifford Prather, Altadena  

Purita K. Prather, Altadena  

Susan Savitt Schwartz, Altadena  

Loren Roberts, Altadena 91104 

Darren Shumey, Altadena 

Pricilla Shumey, Altadena  

Viktor Toth, Altadena 91001 

Roxanne Wong, Arcadia 91007 

Helen Ziller, Altadena 91001 
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Our earlier letter requested that the City withdraw its 7-9-18 SCEA approval; reassert oversight 
authority of the Removal Action Workplan (RAW)---a SCEA Appendix; and require city 
review/approval of a new RAW/SCEA because:  
 
1. The 2021 toxic-site tests, conducted by University of Notre Dame scientists, show that the Council-
approved SCEA-RAW testing/cleanup are inadequate, and that current site renters face risks that are 
hundreds of times above allowed levels. 
 
2. Council never voted to cede all site-oversight authority to DTSC. The approved SCEA says the 
City is lead agency. Per CEQA, DTSC’s RAW approval is necessary, not sufficient, 
for City RAW approval. Moreover, City residents want and need City, not just DTSC, oversight. Why? 
DTSC’s flawed oversight failed to protect site renters in Pasadena, and DTSC has caused thousands 
of deaths/cancers/injuries from toxic sites like San Francisco’s Hunter’s Point and East Los Angeles’ 
Exide Battery. As California’s Legislature warns, DTSC has “an inadequate and unresponsive 
regulatory program” that has, and will, put Pasadenans at risk.  
 
3. DTSC officially prohibits “voluntary” (privatized) cleanups of military sites because military sites are 
not “low risk.” Yet DTSC is allowing Trammell Crow to conduct a partial and “voluntary” cleanup of 
this military site, and Pasadena City Council never voted to approve a "voluntary" or privatized 
cleanup of this military-testing site.  
 
4. The city/city residents lost their CEQA rights to comment on the final RAW and its dangerous 
RDX/TNT/PFAS cleanup because DTSC has allowed no  public  comments on the adequacy of 
the RDX/TNT/PFAS cleanup. Indeed, DTSC has not even provided a copy of this cleanup plan, and it 
affects us all.  
 
5. Council approved the SCEA/RAW, partly because of pre-approval misrepresentations by Trammell 
Crow, such as cleanup “to the highest residential standards” that allow only 1 cancer for every million 
persons exposed. Yet Trammell Crow's RAW (p. 37) allows shallow-soil “cleanup” that (per 
DTSC/US EPA standards) can cause 1 cancer for every 38 adults, 1 cancer for every 4 children 
under age 2, and 1 cancer for every 13 children between the ages of 2 and 16 who are 
exposed.  (see the enclosed publications for documentation of these cancers.) Trammell's 
Crow's cleanup is not what it claims.  
 
 If Trammell Crow signs City contracts for full-site testing/cleanup of soil/air/water to the highest 
standards---as it promised to Council--- no land-use controls, and independent testing to confirm 
cleanup, we would enthusiastically support the development project.   After all, Trammell Crow 
repeatedly promised Council and city residents cleanup "to the highest residential 
standards."  However, the private contracts that Trammell Crow signed with DTSC allow land-use 
controls and leaving most carcinogens on site. 
 
DTSC's own guidance documents warn that  "sensitive land uses," such as residences,  are “not 
compatible with land use-restricting covenants because of the difficulty of monitoring the restrictions 
and the sensitive nature of the population associated with these uses. The better remedy is the one 
that provides the most protection, effectiveness, and permanence” (<dtsc.ca.gov/wp-
content/uploads/sites/31/2018/07/SMBR POL SENSITIVEUSES-MM E-02-002.pdf>, p. 2). A land-
use covenant is “required for cleanups that do not meet unrestricted use levels” 
(<dtsc.ca.gov/removal-action-work-plan-raw-quick-reference-guide/>). 
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Please examine the attachments sent with our earlier letter. They give the published university toxic-
site test results, also show that disproportionate numbers of children, minorities, and poor people will 
live on the toxic site; and show that the top US medical scientists  and physicians say the site should 
be cleaned up before housing is built on it. 
 
Please protect our City.  Please do what is right. 
 
Thank you, 
 
Kristin Shrader-Frechette 
Director, Stop Toxic Housing in Pasadena 
Pasadena resident 
-------------- 
 
Sincerely (sent on behalf of),  
the members of  "Stop Toxic Housing in Pasadena." Our motto is : " "AFFORDABLE HOUSING YES, 
TOXIC HOUSING NO." 
 
     Kristin Shrader-Frechette 
     Kevin Wheeler 
     Jane Williams 
Elected Members of the Board for "Stop Toxic Housing in Pasadena"), a nonprofit charity and 
citizens' group 
------------------------------------------------------------------------------------------------ 
current contact information: 
Kristin Shrader-Frechette, Ph.D. 
Director, Center for Environmental Justice and Children’s Health 

  
 

 
alternate contact information: 
Kristin Shrader-Frechette, Ph.D., O’Neill Family Professor Emerita 
Department of Philosophy and Department of Biological Sciences 
University of Notre Dame,  Notre Dame, IN 46556 
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     Kristin Shrader-Frechette 
     Kevin Wheeler 
     Jane Williams 
Elected Members of the Board for "Stop Toxic Housing in Pasadena"), a nonprofit charity and 
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------------------------------------------------------------------------------------------------ 
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Kristin Shrader-Frechette, Ph.D. 
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alternate contact information: 
Kristin Shrader-Frechette, Ph.D., O’Neill Family Professor Emerita 
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The index to the AR is enclosed as an attachment. 
     

 

14 Points of New Information 

 

We make 14 points of new information below, then summarize each of the 5 top University of

Notre Dame science publications in top blind-refereed journals.  These publications demonstrate

that  

 

(i) The January 2020a publication shows site testing/cleanup does not protect health because it fails a 
basic scientific-data-usability-evaluation; exhibits determinate bias, and understates site risks. 

 

(ii) The January 2020b publication shows site testing/cleanup does not protect health because it fails 
a  basic scientific-data audit; understates site risks; and DTSC and the developer grossly 
misrepresent site facts. 

 

(iii) The February 2021 publication shows site testing/cleanup does not protect health because it fails
a  basic scientific-data-quality analysis and understates site risks. 

 

(iv) The April 2021 publication shows results of university testing of  onsite indoor air, for the first time
ever, proving that site tenants face current site-contaminated air is hundreds of times riskier than
allowed by US EPA and California; that DTSC understates site risks, and that DTSC and the 
developer grossly misrepresent site facts. 

 

(v)  The June 2022 publication shows site assessments violate all 6 California technical-document 
"requirements" for waste-site assessment; exhibits determinate bias; understates site risks; and 
that DTSC and the developer grossly misrepresent site facts. 

 

(vi)  The January 2020b publication demonstrates a DTSC misrepresentation of  site remediation 
levels and contradicts site documents in claiming that removing only localized metals-hotspots will 
remediate TCE/PCE.  
 

(vii)  The January 2020b publication demonstrates a DTSC misrepresentation of site pollutant levels
and contradicts site documents in claiming that removing only localized metals-hotspots will leave only 
low levels of PCE/TCE.  
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(viii)  The January 2020b publication demonstrates a DTSC misrepresentation of  contaminated soil
and contradicts site documents in claiming thatremoving only localized metals-hotspots will make the 
northern half of soil "clean."   
 

(ix)  The January 2020b publication demonstrates a DTSC misrepresentation of site risk levels and 
contradicts site documents in claiming that removing only localized metals-hotspots will ensure site 
residents have lifetime cancer risks no greater than 1 in 3,000, although US EPA and DTSC require risks
no greater than 1 in 1,000,000 <https://www.epa.gov/risk/regional‐removal‐management‐levels‐rmls‐users‐
guide> , 
<envirostor.dtsc.ca.gov/public/deliverable documents/3954603433/Final%20RI.FS%20report11.2018.pdf>.      
                                 

 

(x)  The April 2021 publication demonstrates a DTSC misrepresentation regarding current site cancer

risks and contradicts site documents in claiming the site is now safe (because Envirostor should, but

does not now contain this document, I must cite to a leal document: AR volume 4, p. AR 18477), yet 
the first-ever January 2021 tests of indoor air show the site violates all 3 major cancer-risk 
benchmarks (ncbi.nlm.nih.gov/pmc/articles/PMC8067841/ ).  

 

(xi)  The April 2021 publication demonstrates a DTSC misrepresentation regarding DTSC testing

requirements and contradicts site documents.  That is,  DTSC claims the site is now safe (AR volume 4, 

p. AR 18477), yet DTSC violates its own site documents that require indoor-air testing 

(attached: DTSC, 2011; and <https://dtsc.ca.gov/wp-content/uploads/sites/31/2020/02/Public-

Draft-Supplemental-VI-Guidance_2020-02-14.pdf>) , so as to guarantee safety to site renters.  

  
(xii)  The June 2022 publication demonstrates a DTSC and developer misrepresentation regarding 
DTSC testing requirements and contradicts site documents.  That is,  DTSC (AR vol 4, pp. 18421-

onward)  and the developer (<ww5.cityofpasadena.net/commissions/wp-

content/uploads/sites/28/2018/05/2018-05-09-Planning-Commission-Item-3B_3200-E.-

Foothill-Blvd.-Planned-Development-Attachment-G.pdf>, pp. 3-4) guarantee: “removal of the 

impacts to 

soils” (p. 3), “removal of the existing onsite contaminants” (p. 4), and that the developer will 

“remediate all the existing contaminants” (p. 3), yet fail to follow all 6 state technical requirements 
for waste-site testing (attached:   DTSC, 2011, p. 71), thus making full site testing and cleanup 
impossible because of their invalid, incomplete testing.    
 
(xiii)  The June 2022 publication demonstrates a DTSC and developer misrepresentation regarding
mandatory adherence to DTSC technical guidance and contradicts site documents.  That is,  DTSC 

(AR vol 4, pp. 18421-onward)  and the developer (<ww5.cityofpasadena.net/commissions/wp-

content/uploads/sites/28/2018/05/2018-05-09-Planning-Commission-Item-3B_3200-E.-
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Foothill-Blvd.-Planned-Development-Attachment-G.pdf>, pp. 3-4) guarantee: “removal of the 

impacts to soils” (p. 3), “removal of the existing onsite contaminants” (p. 4), and that the developer

will “remediate all the existing contaminants” (p. 3), yet fail to follow  the site's legally 
binding Prospective Purchaser Agreement (signed by the developer and DTSC) that guaranteeing that 
they would follow all required site technical guidance for testing and

cleanup (<https://www.envirostor.dtsc.ca.gov/public/final_documents2?global_id=19970020&e

nforcement_id=60406047>,   <https://www.envirostor.dtsc.ca.gov/public/final_documents2?glo

bal_id=19970020&enforcement_id=60259002>), yet they failed to follow all state technical guidance
requirements, both for waste testing (attached: DTSC, 2011, p. 71) and for indoor-air 

testing (attached: DTSC, 2011 and <https://dtsc.ca.gov/wp-

content/uploads/sites/31/2020/02/Public-Draft-Supplemental-VI-Guidance_2020-02-14.pdf>). 

 

(xiv)  The June 2022 publication demonstrates a DTSC and developer misrepresentation regarding
performing only partial shallow soil (15-20 ft) cleanup and contradicts site documents.  That is,  DTSC 

(AR vol 4, pp. 18421-onward)  and the developer (<ww5.cityofpasadena.net/commissions/wp-

content/uploads/sites/28/2018/05/2018-05-09-Planning-Commission-Item-3B_3200-E.-

Foothill-Blvd.-Planned-Development-Attachment-G.pdf>, pp. 3-4) guarantee: “removal of the 

impacts to soils” (p. 3), “removal of the existing onsite contaminants” (p. 4), and that the developer

will “remediate all the existing contaminants” (p. 3), yet fail to follow  the site's legally 
binding Prospective Purchaser Agreement, PPA (signed by the developer and DTSC) that show only 11-
13 small spots, in only shallow soil, will be

removed/remediated  (<https://www.envirostor.dtsc.ca.gov/public/final_documents2?global_id=1

9970020&enforcement_id=60406047>,   <https://www.envirostor.dtsc.ca.gov/public/final_docu

ments2?global_id=19970020&enforcement_id=60259002>). 

 

Summary of the 5 Blind-Refereed Publications: 

 

1. Published in January 2020a, publication 1, 
namely ncbi.nlm.nih.gov/pmc/articles/PMC7014154/  published by the U of Notre Dame scientific
team, showed  that the Pasadena toxic-site testing and assessment especially put children at risk who
will live onsite, partly because testing and assessment  fails standard scientific data-usability evaluation 
and are guilty of testing bias.   Children generally face much higher rates of cancer from toxic-waste 
sites, than adults do, partly because the dominant contaminants at most US hazardous-waste sites 
(like that in Pasadena) include genotoxic carcinogens, like trichloroethylene, that are roughly 10 times
more harmful to young children than adults. The purpose of this article is to test our hypothesis, that if 
site-remediation assessments fail data-usability evaluation (DUE), they likely compromise both cleanup 
and public health, especially children’s health. We perform a DUE for the Pasadena, California toxic
site. Our DUE methods are (a) comparing project-specific, remediation-assessment data with the
remediation-assessment conceptual site model (CSM), in order to identify data gaps, and (b) using
data-gap directionality to assess possible determinate bias (whether reported toxics risks are
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lower/higher than true values). Our results reveal (1) major CSM data gaps, particularly regarding
Pasadena-toxic-site risks to children; (2) determinate scientific bias, namely, risk underestimation; thus
(3) likely inadequate remediation, because remediation is inadequate for the actual site risks and
toxins.  Instead of the threats to children at the Pasadena site and other toxic sites, an alternative would
be to require routine, independent, DUEs, so as to reveal flawed toxic-site assessment/cleanup and
resulting health threats, especially to children, before harm occurs and before the sites are approved. 

 

2. Also published in January 2020b, publication 2,
namely pubmed.ncbi.nlm.nih.gov/31838886/ published by the U of Notre Dame scientific
team, shows that given the costly cleanup of two of the most prevalent Superfund-site contaminants, 
carcinogenic solvents PCE (perchloroethylene) and TCE (trichloroethylene), both major contaminants
at the Pasadena toxic site, Pasadena site remediators misrepresent site safety risks from existing
PCE/TCE.  That is, for-profit remediators often falsify site-testing and -cleanup data, as Tetra Tech
apparently did recently in San Francisco.  This paper hypothesizes that such scientific falsifications and
misrepresentations occur in toxic-site assessments, especially with PCE and TCE. To begin to test this
hypothesis, the paper (1) defines scientific-data audits (assessing whether published conclusions
contradict source data), thus contradict or misrepresent site safety;  (2) performs a preliminary
scientific-data audit of toxic-site assessments by/for developer Trammell Crow, the leading US toxic-
site remediator-redeveloper.  Trammel Crow wants to build 550 apartments on the Pasadena,
California toxic site---once part of the US Navy's largest weapons-testing/development facility. This
analysis (3) examines four of the main remediator-developer-regulator safety claims about the toxic
site, to see whether they are misrepresentations of testing/cleanup  data. These safety claims are that
removing only localized metals-hotspots will (3.1) remediate TCE/PCE; (3.2) leave only low levels of
PCE/TCE; (3.3) clean the northern half of soil, making it usable for grading, and (3.4) ensure site
residents have lifetime cancer risks no greater than 1 cancer per 3,000 exposed people.  The paper (4) 
shows that site source data grossly contradict all four preceding claims of the remediator-redeveloper-
regulator, and thus reveal gross scientific misrepresentations of site safety; because of these
misrepresentations, site studies fail a basic scientific-data audit.  

 

3. Published in February 2021, publication 3,
namely ncbi.nlm.nih.gov/pmc/articles/PMC7922696/ published by the U of Notre Dame scientific
team, showed most hazardous-waste sites are located in urban areas populated by disproportionate
numbers of children, minorities, and poor people who, as a result, face more severe pollution threats
and environmental-health inequalities than other people. The study objective is to provide a preliminary 
data-quality assessment (PDQA) of urban-infill-toxic-site testing, conducted by private redevelopers,
including whether it adequately addresses pollution threats. To this end, the study uses two weight-of-
evidence methods. Method 1 employs 9 criteria to select assessments for PDQA and help control for
confounders. To conduct PDQA, Method 2 uses three US Environmental Protection Agency
standards—the temporal, geographical, and technological representativeness of sampling. Method
1 results reveal four current toxic-site assessments (by CBRE/Trammell Crow, the world’s largest
commercial developer); at all of these sites the main risk drivers are solvents, volatile organic
compounds, including trichloroethylene. Method 2 results indicate that all four assessments violate
most PDQA standards and systematically underestimate health risk. These results reveal
environmental injustice, disproportionate health threats to children/minorities/poor people at all four
sites. Our conclusion is that alleviating harm and environmental-health inequalities may require
improving both site testing/cleanup and the regulatory oversight of assessment/remediation performed
by private redevelopers. 
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 4. Published in April 2021, publication 4,
namely ncbi.nlm.nih.gov/pmc/articles/PMC8067841/  published by the U of Notre Dame scientific
team, showed that (1) when regulators or private remediators falsely claim that a hazardous facility is
safe when it is not, future site tenants are likely to be hurt by toxic wastes; (2) that such
misrepresentations especially threaten the health of children, minorities, and poor people,
disproportionate numbers of whom live near toxic facilities; (2) yet, perhaps because of financial
incentives, private remediators may use safety disinformation to justify reduced cleanup. Such 
incentives exist in nations like the United States, where most toxic-site testing/remediation is semi-
privatized, conducted by private parties, commercial redevelopers, who can increase profits by
underestimating health harm, thus decreasing required testing/remediation. Our hypothesis is that, 
contrary to the safety claims of the world’s largest commercial developer, Coldwell Banker Real
Estate/Trammell Crow (CBRE/TCC) and California DTSC,  the university conducted indoor-air-tests of 
the Pasadena toxic site.  Such testing has never been done, although it is required by state regulatory

documents (attached: DTSC 2011 and <https://dtsc.ca.gov/wp-

content/uploads/sites/31/2020/02/Public-Draft-Supplemental-VI-Guidance_2020-02-

14.pdf>).  Our Pasadena toxic site testing showed current violations of all three prominent government,
cancer-safety benchmarks, despite the fact that the regulator, DTSC, said the site is currently safe. As
a result, site testing documents are inadequate; the site requires further testing, assessment and
remediation than is now guarantee; and finally, flawed site testing has put site renters at risk and may
reveal problems with privatized hazardous cleanup. To our knowledge, we provide the first independent
tests of privatized, toxic-site assessments before cancer reports occur. Our testing provides newly
discovered Pasadena site data, then compares these testing data with  the redeveloper’s and the
regulator's  site-safety claims. Although Pasadena site contaminants are up to nearly a million times
above allowed levels, and indoor air was never tested until now,

(<https://www.envirostor.dtsc.ca.gov/public/view_document?docurl=/public/deliverable_docu

ments/3954603433/Final%20RI%2EFS%20report11%2E2018%2Epdf>, pp. D,E), both the regulator

and the remediator (CBRE/TCC) have repeatedly claimed that the site is now safe  (AR volume 4, p. 

AR 18477). Our results show that contaminant levels at every location sampled—all in occupied site-
rental units—violate all three government-mandated safety benchmarks: environmental screening
levels, No Significant Risk Levels, and inhalation risks based on the Inhalation Unit Risk.  Some 
violations are two orders of magnitude (100 times) above multiple safety benchmarks. These results
support our hypothesis and suggest a need for independent assessment of privatized
cleanups, especially at the Pasadena toxic site.  
 

5. Publication 5  is in press; was accepted in May 2022 for publication in June 2022; and does not yet 
have a URL.  No copy is provided here, because it is illegal and unethical to provide a pre-publication 
copy of this article.  Its research was conducted by Dr. Shrader-Frechette, who leads the Notre Dame
scientist team and the environmental-justice center.  A full copy of this article can be provided in several
weeks, after official publication.   This article tests the hypothesis: does representative hazardous-
waste-site testing tend to follow or to violate required government technical guidance? This is an
important question, because following such guidance helps promote reliable risk analysis, adequate
remediation, and environmental-justice and -health protection. The article (i) outlines US/state-
government technical guidance for testing of volatile organic compounds (VOCs); (ii) develops criteria
for discovering representative US cases of VOC testing; (iii) uses the dominant US Environmental
Protection Agency method to assess whether these representative cases follow such guidance; (iv) 
employs the results of (iii) to begin to answer the preceding question; then (v) discusses the degree to
which, if any, these results suggest threats to environmental health or justice. Our representative results
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show that almost all US VOC-waste-site testing (that we investigated) violates government technical 
requirements; systematically underestimates risks; thus may help justify less expensive, potentially
health-threatening cleanups, mostly in environmental-justice communities.  That is, our results show that 
all 5 toxic site cleanups/redevelopments, all remediated/redeveloped by Trammell Crow, including the
Pasadena toxic site,  violate all 6 California Department of Toxic Substances Control "requirements" for
waste-site testing (attached: DTSC, 2011, p. 17).  These requirements mandate that tests must  
●       be “collected near contaminant sources,” that is, direct-exposure origin points, reservoirs “that
sustain a contaminant plume” in soil/soil-gas/groundwater/air; 
●       be “from permanent/semi-permanent wells,” thus allowing multi season/same-location samples’
capturing seasonal/temporal contaminant variation 
●       “represent steady-state conditions,” non-migrating contaminants; 
●       “follow Cal/EPA’s..,Advisory” that requires “subsurface,” “three-dimensional” toxin 
delineations; a “minimum of two-sub-slab sampling events” at all building centers;  locating all 
“maximum subsurface concentrations”; 
●       employ method-detection/reporting limits “lower than health-protective [screening] levels”; 
and 
●       be dense enough “to accurately extrapolate [all-depth, all-location, toxin-con-centration maps or] 
isoconcentration contours”;  

 

Sincerely (sent on behalf of),  

the members of  "Stop Toxic Housing in Pasadena." Our motto is : " "AFFORDABLE HOUSING 

YES, TOXIC HOUSING NO." 

 

     Kristin Shrader-Frechette 

     Kevin Wheeler 

     Jane Williams 

Elected Members of the Board for "Stop Toxic Housing in Pasadena"), a nonprofit charity and 

citizens' group 

 
------------------------------------------------------------------------------------------------ 
current contact information: 
Kristin Shrader-Frechette, Ph.D. 
Director, Center for Environmental Justice and Children’s Health 

  
 

 
alternate contact information: 
Kristin Shrader-Frechette, Ph.D., O’Neill Family Professor Emerita 
Department of Philosophy and Department of Biological Sciences 
University of Notre Dame,  Notre Dame, IN 46556 
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EXECUTIVE SUMMARY 
 
The intrusion of subsurface vapors into buildings is one of many exposure pathways to be 
considered in assessing the risk posed by releases of hazardous chemicals into the 
environment.  The Department of Toxic Substances Control (DTSC) in this Guidance 
recommends an approach for evaluating vapor intrusion into buildings and its subsequent 
impact on indoor air quality.  DTSC anticipates that this Guidance will be used by regulators, 
responsible parties, environmental consultants, community groups, and property developers.   
 
Step-Wise Approach  
 
If volatile chemicals are present in the subsurface at a site, vapor intrusion should be evaluated 
along with the exposure pathways identified in other guidance (DTSC’s Preliminary 
Endangerment Assessment (PEA) Guidance Manual, and United States Environmental 
Protection Agency’s (USEPA) Risk Assessment Guidance for Superfund (RAGS), Volume 1 
Human Health Evaluation Manual, Part A).  This Guidance is appropriate to any site or facility 
where volatile chemicals are detected in the subsurface.  Due to the complexity of vapor 
intrusion, many professional disciplines may be needed to evaluate and mitigate human 
exposure.  Accordingly, an appropriate project team should be gathered for all vapor intrusion 
investigations.   
 
DTSC recommends an approach as discussed below and depicted in Figure 1 for the evaluation 
of vapor intrusion.  For sites with existing buildings, Steps 1 through 11 apply.  For sites with 
proposed buildings, Steps 1 through 3, 5, 6, 7, and 11 apply. 
 

• Step 1 – Identify all spills and releases. 

• Step 2 – Characterize the site, including subsurface features such as utility corridors. 

• Step 3 – Identify the site as one where vapor intrusion may represent a complete exposure 
pathway (volatile chemicals are detected in the subsurface). 

• Step 4 – For an existing building, determine if an imminent hazard exists from vapors 
migrating into indoor air.  If an imminent hazard is identified, proceed to Step 11a. 

• Step 5 – Perform a screening evaluation using the provided default vapor attenuation 
factors.  If a potential risk exists, proceed to either Step 6 or Step 8, as appropriate.  

• Step 6 – Collect additional site data. 

• Step 7 – Perform an evaluation using site-specific physical parameters and building 
parameters as appropriate.  If the calculated risk is still significant, proceed to the next 
applicable step. 

• Step 8 – For an existing building, prepare an indoor air sampling work plan, develop a 
contingency plan for appropriate response actions, and conduct appropriate public 
outreach with the affected community. 

• Step 9 – For an existing building, conduct indoor air sampling.  

• Step 10 – For an existing building, evaluate the data to determine if the indoor air 
concentrations are acceptable.  If they are not, proceed to Step 11. 

• Step 11a – For an existing building, mitigate indoor air exposure, implement engineering 
controls, and remediate the volatile chemical contamination as appropriate. 

• Step 11b – If no building exists on the site, remediate subsurface volatile chemical 
contamination or implement institutional controls to ensure that potential exposure is 
reduced or prevented. 

• Step 11c – For both circumstances, institute long-term monitoring at the site.    
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Steps 1, 2 and 3 – Identifying Spills and Releases, Characterizing the Site, and Evaluating 
if the Vapor Intrusion Exposure Pathway is Complete 
 
Steps 1 and 2 are common to all site investigations, and guidance is only provided for 
performing these steps when volatile chemicals have been found in the subsurface.  With 
respect to Step 3, the site should be considered as one where the vapor intrusion exposure 
pathway may be complete if volatile chemicals are detected in the subsurface near or adjacent 
to existing or proposed buildings.  Public outreach should begin as soon as volatile chemicals 
are detected in the subsurface near existing or proposed buildings.  See DTSC’s Vapor 
Intrusion Public Participation Advisory for guidance on public outreach during this step. 
 
Step 4 – For an Existing, Occupied Building, Identifying an Imminent Hazard from Volatile 
Chemicals Migrating into Indoor Air from the Subsurface 
 
The identification of an imminent hazard is based on the presence of odors in the building under 
investigation or observing illnesses in building occupants, such as headache, eye irritation, 
nausea, and dizziness, that may be linked to inhaling hazardous vapors indoors.  If any of these 
circumstances exist, it may be necessary to consider the evacuation of the building.  See 
DTSC’s Vapor Intrusion Public Participation Advisory for guidance on public outreach during this 
step.  
 
Step 5 – Performing a Preliminary Screening Evaluation for Vapor Intrusion 
 
The preliminary evaluation of vapor intrusion utilizes attenuation factors provided by DTSC in 
this Guidance.  With the subsurface contaminant concentrations and default attenuation factors, 
the associated contaminant concentrations in indoor air can be estimated.  Default attenuation 
factors are provided for the following building scenarios (see Table 2): 
 

• Existing residential slab-on-grade buildings 

• Existing residential buildings with crawl spaces 

• Existing commercial buildings 

• Future residential slab-on-grade buildings 

• Future residential buildings with crawl spaces 

• Future commercial buildings 
 
The following conditions apply to preliminary screening evaluations: 
 

• Subsurface data should be representative of site conditions. 

• Multiple lines of evidence, such as soil gas, soil matrix and groundwater data, should be 
used. 

• Maximum contaminant concentrations should be used. 

• Fractured bedrock or other preferential pathways should not exist at the site. 

• California and USEPA inhalation toxicity factors should be used according to DTSC 
recommendations. 

• Cumulative health effects should be calculated. 
 
The screening evaluation for vapor intrusion should be included as part of the PEA for a site or 
facility.  As discussed by USEPA in its risk assessment guidance (USEPA, 1989), the risks from 
each chemical and from all applicable exposure pathways should be summed to obtain the 
overall screening level risk posed by chemicals detected at the site.  



State of California  October 2011 
Vapor Intrusion Guidance Document – Final   DTSC – Cal/EPA 

  v

 
Pursuant to Senate Bill 32 (SB 32, Stats. 2001, Ch. 764), the California Land Environmental 
Restoration and Reuse Act, the Office of Environmental Health Hazard Assessment (OEHHA) 
published a list of screening numbers, called the California Human Health Screening Levels 
(CHHSLs). The CHHSLs are contaminant concentrations in soil or soil gas that may be used to 
screen for potential impacts to human health.  Numerous exposure pathways were evaluated in 
calculating the CHHSLs, including the vapor intrusion pathway.  The CHHSLs can be used to 
evaluate sites for vapor intrusion but only with an understanding of the underlying assumptions 
and limitations, as indicated in OEHHA’s Advisory Document (California Environmental 
Protection Agency [Cal/EPA], 2005a) and its associated User’s Guide (Cal/EPA, 2005b).  
Toxicity criteria used for the CHHSLs should be reviewed prior to use and adjusted as 
necessary based on regulatory updates.  The current list of CHHSLs can be found on the 
Cal/EPA website (www.oehha.ca.gov/soil.html) along with a spreadsheet calculator.   
 
Occupational Safety and Health Act (OSHA) permissible exposure limits (PELs) are not 
appropriate exposure endpoints in occupational settings for indoor air degraded by subsurface 
contamination.  
 
Steps 6 and 7 – Collecting Additional Site Data and Performing a Site-Specific Vapor 
Intrusion Evaluation 
 
If a potentially significant risk is calculated in the preliminary screening evaluation, further 
investigation can be conducted, as follows: 
 

• Collecting soil samples to define site-specific soil physical and chemical parameters using 
recommended test methods. 

• Measuring in-situ soil effective diffusion coefficient and soil air permeability. 

• Collecting subslab soil gas samples or crawl space samples at an existing building. 

• Statistically evaluating the environmental media data to derive the appropriate contaminant 
concentration to be used in a site-specific risk assessment. 

 
Public outreach will be necessary prior to sampling beneath existing occupied buildings (see 
DTSC’s Vapor Intrusion Public Participation Advisory). 
 
With additional information and data, the risk associated with vapor intrusion can be evaluated 
with the USEPA Vapor Intrusion Model.  Multiple lines of evidence are needed to reasonably 
estimate the level of risk posed by the vapor intrusion.  As appropriate, Steps 6 and 7 can be 
skipped and investigators can proceed directly to indoor sampling (Step 8) or building mitigation 
(Step 11). 
 
Steps 8, 9 and 10 – Conducting Building Survey, Collecting Indoor Air Samples and 
Determining if Indoor Air Concentrations are Acceptable (Existing Buildings) 

If the site-specific evaluation shows that buildings are subject to vapor intrusion, the owners and 
occupants of these buildings must be notified.  During the notification process, information 
concerning the buildings should be collected, such as occupancy, preferential migration 
pathways, consumer product usage, and building characteristics.  After the notification process, 
indoor air samples should be collected and the health risk evaluated.  Buildings should be 
sampled twice to evaluate seasonal variability before a final risk determination is conducted.  
See DTSC’s Vapor Intrusion Public Participation Advisory for detailed guidance on public 
outreach during these steps. 
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Step 11 – Mitigating Indoor Air Exposure and Conducting Long-Term Monitoring 
 
If the health risk evaluation of indoor air data indicates a significant risk or hazard, vapor 
intrusion should be mitigated.  These remedies should be considered where vapor intrusion 
poses a health risk: 
 

• Removing volatile chemical contamination through site remediation (cleanup). 

• Installing a vapor intrusion mitigation system. 
 
During mitigation, long-term monitoring of soil gas and indoor air may be necessary.  The 
frequency of sampling and the duration of monitoring will depend upon site-specific conditions 
and the degree of volatile chemical contamination.  
 
The goal of a vapor intrusion mitigation system is to eliminate subsurface vapor contaminant 
entry into the building until the subsurface contamination source is remediated or no longer 
poses a significant risk to human health.  Remediation and mitigation are complementary 
components of a response action for volatile chemical contamination.  At some sites, removal of 
all volatile chemicals from the subsurface will not be possible and institutional controls and 
engineering measures will be necessary to prevent potential exposure to subsurface vapors.  
Land use covenants will be required in these cases, which should include the following:  
 

• A description of the potential cause of the unacceptable risk. 

• A prohibition against construction without removal or treatment of contamination to 
approved risk-based concentrations. 

• The implementation and monitoring of appropriate engineered remedies to prevent vapor 
intrusion until risk-based cleanup levels have been met. 

 
This documentation should be recorded at the local County Recorder’s Office. Additionally, land 
use covenants must include notification requirements to utility workers or contractors that may 
have contact with contaminated soil or groundwater while installing utilities or undertaking 
construction activities.  Detailed information on mitigation strategies may be found in DTSC’s 
Vapor Intrusion Mitigation Advisory.  Public outreach continues during vapor intrusion mitigation 
and long-term monitoring (see DTSC’s Vapor Intrusion Public Participation Advisory). 
 
 
   



State of California  October 2011 
Vapor Intrusion Guidance Document – Final   DTSC – Cal/EPA 

  vii

TABLE OF CONTENTS 
 
ACKNOWLEDGMENTS .............................................................................................................. ii 
EXECUTIVE SUMMARY ............................................................................................................. iii 
TABLE OF CONTENTS.............................................................................................................. vii 
ACRONYMS AND ABBREVIATIONS.......................................................................................... ix 
INTRODUCTION ..........................................................................................................................1 
SCOPE .........................................................................................................................................1 
VAPOR INTRUSION ASSESSMENT OVERVIEW.......................................................................2 
VAPOR INTRUSION ASSESSMENT ...........................................................................................3 

Step 1:  Site History and Identification of Spills and/or Releases ..............................................3 
Step 2:  Site Characterization ....................................................................................................4 

Conceptual Site Model ...........................................................................................................5 
Data Quality Objective Process..............................................................................................6 
Soil Gas..................................................................................................................................6 
Groundwater...........................................................................................................................9 
Soil Matrix.............................................................................................................................10 
Passive Soil Gas ..................................................................................................................12 
Utility Corridor Assessment ..................................................................................................12 
Flux Chambers .....................................................................................................................13 

Step 3:  Evaluate Whether the Exposure Pathway is Complete..............................................13 
Step 4:  Evaluation of Acute Hazard in an Existing Building....................................................15 
Step 5:  Preliminary Screening Evaluation ..............................................................................16 

Attenuation Factors for Preliminary Screening Evaluations .................................................16 
Use of Soil Gas Data............................................................................................................17 
Use of Soil Matrix Data.........................................................................................................17 
Use of Groundwater Data.....................................................................................................17 
Use of Soil Gas Screening Numbers....................................................................................18 
Use of Occupational Safety and Health Act (OSHA) Standards ..........................................20 
When a Preliminary Screening Evaluation Indicates an Unacceptable Risk........................20 

Step 6:  Additional Site Characterization .................................................................................20 
Physical Characteristics of the Subsurface ..........................................................................21 
Subslab Soil Gas Sampling..................................................................................................21 
Crawl Space Sampling .........................................................................................................22 

Step 7:  Site-Specific Screening Evaluations...........................................................................22 
Use of USEPA Vapor Intrusion Model Spreadsheets ..........................................................22 
Attenuation Factors for Site-Specific Evaluations ................................................................23 
Existing Buildings .................................................................................................................23 
Future Buildings ...................................................................................................................24 

Step 8:  Building Survey and Work Plan Development............................................................25 
Building Inventory.................................................................................................................25 
Sampling Methodology.........................................................................................................26 
Data Evaluation and Risk Assessment Procedures .............................................................26 
Contingency Planning ..........................................................................................................27 
Public Notification.................................................................................................................27 
Building Screening and Indoor Air Sampling Preparation ....................................................27 

Step 9:  Indoor Air Sampling....................................................................................................28 
Site Visits and Documentation .............................................................................................28 
Indoor Air Sampling..............................................................................................................29 
Ambient (Outdoor) Air Samples ...........................................................................................31 
Air Sampling Analytical Methods..........................................................................................32 



State of California  October 2011 
Vapor Intrusion Guidance Document – Final   DTSC – Cal/EPA 

  viii

Quality Assurance/Quality Control .......................................................................................32 
Post-Sampling Notification of Building Occupants ...............................................................33 
Privacy Rights ......................................................................................................................33 

Step 10:  Evaluation of Indoor Air Sampling Results and Response Actions ..........................33 
Risk Characterization ...........................................................................................................35 
Response Actions for Risk Management .............................................................................35 

Step 11:  Mitigate Indoor Air Exposure, Monitoring, and Implementation of Engineering 
Controls ...............................................................................................................................37 

FIVE-YEAR REVIEWS ...............................................................................................................38 
VOLATILE PETROLEUM HYDROCARBONS............................................................................38 
CONFIRMATION SAMPLING FOR THE COMPLETION OF REMEDIATION ...........................39 

Excavation with Offsite Disposal..............................................................................................39 
Soil Vapor Extraction ...............................................................................................................40 

DOCUMENTING VAPOR INTRUSION INVESTIGATIONS .......................................................40 
PUBLIC OUTREACH..................................................................................................................42 
REFERENCES ...........................................................................................................................42 

 
 

FIGURES 
 

FIGURE 1 – VAPOR INTRUSION TO INDOOR AIR ASSESSMENT ........................................48 
FIGURE 2 – CONCEPTUAL MODEL FOR VAPOR INTRUSION .............................................49 
FIGURE 3 – UTILITY CORRIDOR DECISION TREE ................................................................50 
FIGURE 4 – TIME TO REACH STEADY-STATE CONDITIONS................................................51 
 
 

TABLES 
 

TABLE 1 - List of Chemicals to be Considered for the Vapor Intrusion Pathway .......................52 
TABLE 2 - Attenuation Factors for Preliminary Screening Evaluations (Step 5).........................55 
TABLE 3 - Input Parameters for Site-Specific Screening Evaluations (Step 7) ..........................56 

 
 

APPENDICES 
 
APPENDIX A - FLUX CHAMBERS ……………………………………………….………… A - 1 
APPENDIX B - PRELIMINARY SCREENING ATTENUATION FACTORS ……………. B - 1 
APPENDIX C - HUMAN RISK ASSESSMENT…………………………………………….. C - 1 
APPENDIX D - OVERVIEW OF THE JOHNSON AND ETTINGER MODEL ………….. D - 1 
APPENDIX E - SOIL GAS CONCENTRATIONS FROM SOIL MATRIX ANALYTICAL 

RESULTS ……………………………………………………………………. E - 1 
APPENDIX F - USE OF PERMISSIBLE EXPOSURE LIMITS ………………………...… F - 1 
APPENDIX G - SOIL GAS SAMPLING DIRECTLY UNDER BUILDING FOUNDATIONS 

(SUBSLAB SAMPLING) ………………………………………………..…. G - 1 
APPENDIX H - SOIL LABORATORY MEASUREMENTS ……………………………..... H - 1 
APPENDIX I  -  IN-SITU SOIL EFFECTIVE DIFFUSION COEFFICIENT 

MEASUREMENTS………………………………………………………….. I - 1 
APPENDIX J  -  IN-SITU AIR PERMEABILITY MEASUREMENTS ………………..….... J - 1 
APPENDIX K  -  PASSIVE INDOOR AIR SAMPLING ……………………………………... K - 1 
APPENDIX L  -  BUILDING SURVEY FORM ………………………………………….….... L - 1 
APPENDIX M  -  BUILDING SCREENING FORM ……………………………….……….... M - 1 



State of California  October 2011 
Vapor Intrusion Guidance Document – Final   DTSC – Cal/EPA 

  ix

ACRONYMS AND ABBREVIATIONS 
 

α alpha, attenuation factor 
AB 422 Assembly Bill 422 
ARAR applicable or relevant and appropriate requirement 
ASTM ASTM International (formerly known as the American Society of Testing and 

Materials) 
BTEX benzene, toluene, ethyl benzene, xylene 
Cal/EPA California Environmental Protection Agency 
CEC California Energy Commission 
CERCLA Comprehensive Environmental Response, Compensation and Liability Act 
CHHSL California Human Health Screening Level 
COPC chemical of potential concern 
CSIA compound-specific isotope analysis 
CSM conceptual site model 
DQO data quality objective 
DTSC Department of Toxic Substances Control 
GC/MS gas chromatography / mass spectrometry 
HI hazard index 
HVAC heating, ventilation, and air conditioning 
J&E Johnson and Ettinger 
LARWQCB Los Angeles Regional Water Quality Control Board 
MFSD multi-functional sampling device 
MSDS material safety data sheet 
NAPL non-aqueous phase liquid 
OEHHA Office of Environmental Health Hazard Assessment 
OSHA Occupational Safety and Health Act 
PCB polychlorinated biphenyl 
PCE tetrachloroethylene 
PEA Preliminary Endangerment Assessment 
PEL Permissible Exposure Limit 
PTFE polytetrafluoroethylene 
Qsoil soil gas advection rate 
RAGS USEPA Risk Assessment Guidance for Superfund 
RWQCB Regional Water Quality Control Board 
SB 32 Senate Bill 32 
SFBRWQCB San Francisco Bay Regional Water Quality Control Board 
SIM selective ion mode 
SVE soil vapor extraction 
SWRCB State Water Resources Control Board 
TAGA trace atmospheric gas analyzer 
TPH total petroleum hydrocarbon 
µg/m3 microgram per cubic meter 
USEPA United States Environmental Protection Agency 
VOA volatile organic analysis 
VOC volatile organic compound 
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INTRODUCTION 
 
Volatile chemicals in the subsurface, whether in soil or groundwater, can migrate upward 
through the soil and enter into buildings, causing unacceptable chemical exposure for building 
occupants.  The California Department of Toxic Substances Control (DTSC) requires that the 
human health risk be evaluated at sites under its oversight and, if volatile chemicals are present, 
exposure from vapor intrusion should be included in the human health risk evaluation.  
Evaluation of the indoor air exposure pathway involves characterizing the nature and extent of 
subsurface volatile chemical contamination, obtaining appropriate environmental data, using 
fate and transport models to predict indoor air concentrations from vapor intrusion, and 
conducting indoor air sampling, if necessary.  This Guidance outlines the technical aspects of 
evaluating this exposure pathway and provides recommendations on elements that should be 
included in a site investigation.  Due to the complexity of vapor intrusion, many professional 
disciplines may be needed to evaluate and mitigate exposure.  Accordingly, a multi-disciplinary 
project team should be gathered to provide professional and sound scientific judgment when 
evaluating vapor intrusion issues and to make decisions concerning potential human exposure. 
 
DTSC anticipates that this Guidance will be used by regulators, responsible parties, 
environmental consultants, community groups, and property developers.  The intent of this 
Guidance is to help stakeholders understand and evaluate the vapor intrusion exposure 
pathway.  Use of the Guidance is optional, as other technically sound approaches may be 
available.  If local regulators or Certified Unified Program Agencies need assistance with vapor 
intrusion issues, DTSC, Regional Water Quality Control Boards (RWQCBs), and the Office of 
Environmental Health Hazard Assessment (OEHHA) are available for consultation.  Because 
vapor intrusion is a developing field, it is anticipated that many of the procedures and practices 
within this Guidance will change as our understanding of vapor intrusion progresses.  DTSC will 
update this document as needed to accommodate refinements and advances in our 
understanding. 
 
SCOPE 
 
This Guidance, along with the vapor intrusion guidance from the United States Environmental 
Protection Agency (USEPA, 2002a), describes technically defensible and consistent 
approaches for evaluating vapor intrusion, based upon the current understanding of this 
exposure pathway.  This Guidance is not a regulation and does not impose any requirements or 
obligations on the regulated community, but provides a technical framework for evaluating vapor 
intrusion.  Other technically equivalent procedures may exist.  This Guidance is not intended to 
exclude alternate approaches or methodologies for evaluating exposure nor is it intended to 
provide prescriptive or inflexible requirements. 
 
This Guidance addresses the following questions: 
 

• What sites are candidates for vapor intrusion? 

• What site characterization data are needed to conduct a vapor intrusion evaluation? 

• What are the data requirements for an evaluation of indoor air exposure? 

• What sites pose an imminent threat and warrant immediate action due to vapor intrusion? 

• What is the estimated human health risk associated with vapor intrusion? 

• When should indoor air sampling be conducted? 

• When are long-term soil gas and indoor air monitoring required? 

• What are the available remedies to alleviate vapor intrusion exposure? 
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This Guidance only addresses the single exposure pathway of vapor intrusion. However, when 
evaluating the human and ecological risk associated with releases of hazardous chemicals to 
the environment, all potential exposure pathways should be evaluated and the results reported 
to the appropriate oversight agency, such as DTSC.  In addition to the inhalation of vapors 
intruding indoors, potential exposure pathways include the incidental ingestion of soil 
contaminated with hazardous chemicals, dermal contact with such soils, inhalation of 
contaminated soil particles, and inhalation of vapors diffusing from soil to outdoor air.  The 
impact of vadose zone contamination on groundwater quality should also be evaluated.  This 
latter exposure pathway is known as the soil to groundwater pathway.  Remedies that eliminate 
contaminant exposure must be conducted with an understanding of all exposure pathways, not 
just the vapor intrusion pathway.  As such, this Guidance supplements DTSC’s Preliminary 
Endangerment Assessment (PEA) Guidance Manual and USEPA’s Risk Assessment Guidance 
for Superfund (RAGS; USEPA, 1989). 
 
Assembly Bill 422 (AB 422) amended Section 25356.1.5 of the California Health and Safety 
Code and added Section 13304.2 to the Water Code.  AB 422 requires that human and 
ecological exposure assessments prepared in conjunction with a response action, or approved 
pursuant to the “California Superfund Act”, include reasonable maximum estimates of exposure 
to volatile chemicals that may enter existing or proposed buildings due to vapor intrusion. 

VAPOR INTRUSION ASSESSMENT OVERVIEW 

 
Figure 1 shows the step-wise approach for evaluating vapor intrusion and these steps are 
described in the following text.  DTSC recommends that a team of technical professionals be 
assembled when evaluating this exposure pathway.  The core team may include environmental 
scientists, geologists, toxicologists, and engineers, as needed.  Consultation with other experts 
such as analytical chemists may also be necessary.  The team can provide technical and 
management judgment when encountering unusual or complex issues outside the scope of this 
Guidance.  The step-wise approach in this Guidance document is meant to be flexible and may 
be tailored to site-specific circumstances.  
 
If volatile chemicals do not enter the building, the exposure pathway from the subsurface 
contaminant source to the building occupant (receptor) is deemed incomplete, and the receptors 
cannot be considered at risk for vapor intrusion, even though volatile chemicals may be present 
in the subsurface beneath the building.  Likewise, subsurface vapors may enter the building but 
be present at such low concentrations that the risk is negligible.  Figure 2 provides a simplified 
conceptual diagram and description of vapor intrusion. 
 
The use of a single line of scientific evidence to determine whether vapor intrusion is occurring 
is challenging due to the complexity of the exposure pathway.  In many cases, multiple lines of 
evidence may be advisable to avoid potential biases inherent in any single line.  Multiple lines of 
evidence are one way to reduce the uncertainties imposed by spatial and temporal variability of 
data.  For this reason, this Guidance attempts to provide investigators with many different 
approaches for evaluating vapor intrusion.   
 
Methane is not specifically addressed in this Guidance, although some of the procedures 
described may apply to its evaluation and mitigation.  See DTSC’s Advisory on Methane 
Assessment and Common Remedies at School Sites and DTSC’s forthcoming guidance, 
Evaluation of Biogenic Methane, for more information concerning methane. 
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VAPOR INTRUSION ASSESSMENT  
 
For sites with existing buildings, DTSC recommends that Steps 1 – 11 be followed.  For sites 
where no buildings exist but may potentially be built, DTSC recommends that Steps 1 – 3, 5, 6, 
7, and 11 be followed (Figure 1).  While the assessment process is presented in a step-wise 
fashion, the vapor intrusion pathway may be evaluated in an iterative manner. 
   
Step 1:  Site History and Identification of Spills and/or Releases  
 
A comprehensive evaluation of the current and historical features, structures, and activities at a 
site should be conducted.  Compilation of complete site information is essential for identifying all 
exposure pathways.  All historical documents should also be reviewed to identify the potential 
locations of releases of the hazardous chemicals to the environment.  These documents 
include, but are not limited to: 
 

• Regulatory Agency Files.  Agency files contain information on hazardous chemical releases 
to the environment.  Relevant agencies to contact are DTSC, USEPA, State Water 
Resources Control Board (SWRCB), RWQCBs, county environmental health departments, 
air quality management agencies, sewerage agencies, city environmental health 
departments, and local fire departments. 

 

• Site Owner and Operator Records.  Site records are the primary source of information 
concerning the handling of hazardous chemicals.  Owner/operator files may include such 
records as product purchase invoices, waste manifests, permits, material safety data 
sheets (MSDS), safety plans, spill prevention plans, regulatory violations, and product 
inventory reports. 

 

• Maps and Photographs.  Maps and photographs should be reviewed to determine the 
physical setting of a site and to identify prior property uses.  Aerial photographs, historical 
photographs, and insurance maps should be checked to determine prior site use. 

 
Site visits should be conducted to locate areas where chemicals were potentially released into 
the environment.  The site visit should include a walk-through of all known and potential areas of 
operation.  Observations during the site visit should focus on identifying hazardous materials 
and wastes, associated handling and storage areas, and possible discharge locations. Some of 
the physical features that are indicative of chemical releases are: 
 

• Storage tanks and storage areas 

• Areas with odors or stressed vegetation 

• Waste piles 

• Pools of liquid 

• Electrical or hydraulic equipment 

• Unidentified containers 

• Drains and sumps 

• Stained soil and pavement 

• Degraded floors and walls 

• Pits, ponds, and lagoons 

• Dry wells and injection wells 

• Wash racks and oil/water separators 

• Septic systems 
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• Loading docks or waste transfer areas 

• Waste processing areas 

• Solvent dipping tanks and spray booths 

• Production lines 
 
All physical features that are unique to the vapor intrusion pathway should be noted in 
characterization reports.  All buildings at a site should be inventoried along with their foundation 
types (basement, slab-on-grade, crawl space, or earthen floor) and foundation condition.  For 
commercial buildings, office space within the structure should be differentiated from non-office 
space.  The building dimensions should be noted along with the building construction date.  All 
potential preferential pathways for vapor migration should be documented.  Examples of 
preferential pathways include piping and utility corridors, floor drains, foundation construction 
joints, and elevator shafts.  Uses of adjacent properties should be determined in order to 
evaluate potential exposure associated with offsite migration of subsurface contamination.  
Additional guidance on the evaluation of site history and the identification of spill and releases 
can be found in the DTSC PEA Guidance Manual. 
 
Step 2:  Site Characterization 
 
Subsurface contamination warrants three-dimensional characterization so that the impact to 
human health and the environment can be evaluated.  Subsurface sampling activities should 
define contaminant source concentrations and identify potential contaminant migration 
pathways pursuant to the conceptual site model (CSM) for the project.  Typically, these 
subsurface sampling activities include the collection of soil matrix, soil gas, and groundwater 
samples.  Multiple lines of evidence should be used, along with professional judgment, to render 
technically sound risk-based decisions concerning vapor intrusion.  Considering multiple 
sources of data and information together rather than relying on a single dataset will yield a more 
comprehensive understanding of vapor intrusion.  The following are some lines of evidence to 
consider, listed in no particular order: 
 

• Open field soil gas data 

• Subslab soil gas data 

• Passive soil gas data 

• Groundwater data 

• Soil matrix data 

• Spatial and temporal variability of data 

• Site-specific fate and transport modeling 

• Building construction configuration 

• Crawl space air data 

• Indoor air data 

• Outdoor air data 

• Radon data 

• Comparison of constituent ratios in soil gas and indoor air 
 
Not all of these lines of evidence are needed to make site management decisions, but it is 
important to obtain multiple lines of evidence to evaluate vapor intrusion exposure.  Lines of 
evidence may be weighted differently, depending on its nature and quality.  In general, the 
closer the sampled medium is to the receptor, the more relevant the data are for estimating 
exposure and greater its weight of evidence.  Some lines of evidence may conflict with others 
and this should be anticipated in the project planning process.  Ideally, if the contaminant 
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concentrations in the affected media (such as soil gas and groundwater) are in equilibrium, the 
estimated vapor intrusion risk associated with different contaminated media should be 
approximately the same.  If not, a reasonable risk management decision should be made based 
on an interpretation of the data and the CSM.  All lines of evidence should be considered in the 
decision-making process.   
 
The magnitude of any sampling effort is determined by site-specific conditions.  Under certain 
conditions, site characterization activities can be less rigorous with available resources allotted 
to mitigation and remediation to alleviate human exposure.  When evaluating exposure to 
subsurface contamination, a CSM should be developed and submitted to the oversight agency 
for approval.  Site characterization data needed for vapor intrusion evaluation and the 
associated CSM are described below. 
 
Public outreach should begin as soon as volatile chemicals are detected in the subsurface at 
locations near or adjacent to existing or proposed buildings.  See DTSC’s Vapor Intrusion Public 
Participation Advisory for guidance on public outreach during this step. 
 
Conceptual Site Model 
 
The CSM is a component of all site investigations.  A CSM provides a conceptual understanding 
of the potential for exposure to contamination at a site and should include a diagrammatic or 
schematic presentation that relates the source of contamination to human receptors and 
identifies all the potential sources of contamination, the potentially contaminated media, and 
exposure pathways.  The CSM organizes and communicates information about the site 
characteristics and is a necessary component of any health risk assessment.  If volatile 
chemicals have been released to environmental media at the site, the vapor intrusion pathway 
should be included as part of the overall site-specific CSM.  DTSC recommends that the 
following items related to the vapor intrusion pathway be included in a CSM (see the DTSC PEA 
Guidance Manual and USEPA RAGS Part A for other contaminants and exposure pathways): 
 

• Primary Sources of Contamination.  For each potential contaminant source, describe the 
industrial settings or other site activities that potentially caused the contamination and 
provide a list of chemicals possibly released into the environment for all such settings. 

 

• Primary Release Mechanism.  For each potential contaminant source, describe the means 
by which the release, or suspected release, is thought to have occurred. 

 

• Secondary Sources of Contamination.  Include all the environmental media potentially 
contaminated by the primary sources, such as surface soil, subsurface soil, and 
groundwater.  Areas contaminated with non-aqueous phase liquid (NAPL) should be 
identified.  Include contaminated building materials, such as concrete floors and 
foundations, which can also be a source for vapors in indoor air.   

 

• Contaminant Transport Mechanisms.  For each potentially contaminated medium, describe 
the transport mechanisms to indoor air, which are usually advection and diffusion through 
the vadose zone.  Include a description of the physical characteristics of the subsurface 
through which the contaminants must move. 

 

• Environmental Exposure Media and Exposure Routes.  At sites where buildings exist, 
describe the buildings where vapors may migrate and any preferential contaminant 
migration pathways associated with the buildings, such as foundation seams or cracks, 
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voids, utility ports, pipes, elevator shafts, sumps, and drain holes.  All subsurface volatile 
chemicals should be evaluated for vapor intrusion.  Ambient air data are not used as the 
basis for excluding contaminants from the indoor air pathway analysis but help guide the 
risk management decisions to determine if a response action is warranted.  If subsurface 
data indicate an unacceptable human health risk, then indoor air should be sampled at 
least twice to evaluate the seasonality of vapor migration, concentrations in indoor air, and 
resulting exposure.    

 

• Potential Receptors.  List all the current and future receptors that could potentially contact 
contaminated media. 

 
In documenting current site conditions, a CSM should be supported by maps, subsurface cross 
sections, foundation details, and site diagrams.  The narrative description should clearly 
describe known site conditions and state what assumptions were made to generate the CSM.  
The narrative should include a description of ambient sources and nearby potential sources of 
volatile chemicals.  As additional data are collected and analyzed for vapor intrusion, the CSM 
should be updated and distributed to interested parties.  The CSM should be an essential 
decision-making and communication tool for all interested parties.  Additional information on the 
development of a CSM can be found in USEPA (1996), USEPA (2008a), and DTSC (2008a).  
Also, the CSM for the behavior of chlorinated volatile organic compounds (VOCs) in the 
subsurface can be found in Appendix A of DTSC (2010). 
 
Data Quality Objective Process 
 
The scope and objectives of all sampling should be established before the field work is 
conducted and documented in an appropriate work plan.  The data quality objective (DQO) 
process is a planning method that establishes the basis for collecting data of sufficient quality 
and quantity to support project goals and decision-making.  The DQOs are qualitative and 
quantitative statements that: 
 

• Define the problem or hypothesis. 

• Clarify the study objective. 

• Identify chemicals of potential concern (COPCs). 

• Define the type, quantity, and quality of data for the study. 

• Identify the type of data as qualitative or quantitative information. 

• Define how each sample will be used to determine if vapors are intruding into buildings. 

• Determine the most appropriate locations, sampling method, and sampling duration for 
data collection. 

• Describe how sources of uncertainty will be addressed. 

• Specify how the data will be used to test the exposure hypothesis. 
 
While DQOs are developed prior to commencement of field sampling, the process is flexible to 
allow for field contingencies or phased investigations.  All vapor intrusion projects should have 
site-specific DQOs.  Additional information on the DQO process can be found in USEPA (2006). 
 
Soil Gas 
 
Soil gas data represent a direct measurement of the contamination that may intrude into indoor 
air.  For sites subject to vapor intrusion, permanent vadose monitoring points for sample 
collection should be installed to evaluate the long-term behavior of contaminated soil gas.  Soil 
gas may need to be monitored through time, in a fashion similar to groundwater, to ascertain 
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representative subsurface concentrations, to detect seasonal variations and other temporal 
changes, and to determine long-term stability of contaminant concentrations.  California 
Environmental Protection Agency’s (Cal/EPA) Active Soil Gas Investigation Advisory provides 
procedures for obtaining high-quality soil gas samples for use in risk assessments.  Conditions 
warranting the installation of long-term soil gas monitoring wells may include the following: 
 

• Shallow groundwater conditions make the collection of soil gas samples from a temporary 
well difficult. 
 

• Barometric pressure fluctuations influence the vadose zone.  Barometric pumping can be 
significant when groundwater is deep and when soils have high air permeability. 

 

• Soil gas concentrations indicate vapor intrusion may pose a human health risk approaching 
one-in-a-million risk (1 x 10-6). 

 

• Contamination has not reached steady-state conditions in the subsurface. 
 

• Soil gas samples from temporary wells produce an irregular distribution of subsurface 
contamination. 

 

• Contamination has migrated offsite under occupied structures. 
 

• Soil matrix sampling indicates a large mass of volatile chemicals in the subsurface. 
 

• Groundwater is influenced by tides (Erskine, 1991).  
 
Soil gas samples should be collected to delineate the lateral and vertical extent of the 
subsurface contamination.  Contaminant source areas at sites should be sampled first, and the 
sampling should continue towards buildings as indicated by the field data.  When contaminated 
soil gas is encountered near buildings, soil gas samples should be collected around the 
perimeter of the building, as close as possible to the foundation.  Soil gas samples from 
preferential pathways, such as utility corridors and geological discontinuities (fault zones, sand 
channels, etc.) should also be collected.  Characterization should continue until the extent of 
VOC contamination has been delineated in the subsurface, both laterally and vertically, to 
analytical detection limits.  The DQO process might establish that contaminant characterization 
to risk-based concentrations or other criteria, rather than to detection limits, is adequate for the 
project.  For example, if adjusted for updated toxicity criteria and for cumulative health effects 
from multiple contaminants and exposure pathways, CHHSLs might be used to delineate 
subsurface soil gas plumes.2  Soil gas samples should be analyzed using the methods 
discussed in the Cal/EPA's Active Soil Gas Investigation Advisory.  Volatile chemicals known or 
likely to be present in the subsurface, whether determined through direct measurement, 
historical records review, or possible chemical transformation, should be evaluated for vapor 
intrusion.  
 
Sampling soil gas immediately adjacent to a building’s foundation may be a viable option for 
assessing vapor intrusion if the samples are collected near the contaminant source.  Shallow 
soil gas measurements collected at five feet below grade rather than immediately above the 
contaminant source may result in risk that is biased low when using the Johnson and Ettinger 

                                                           
2
  This approach may not be appropriate for sites with multiple exposure pathways.  For example, risk-based 

concentrations for vapor intrusion characterization may not be protective of groundwater quality. 
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(1991) model.  Soil gas samples collected immediately above the source of contamination are 
more likely to be representative of what may be in contact with the building’s foundation (Hers et 
al., 2006; DiGiulio and Cody, 2006; Wertz, 2006).  Numerical modeling also suggests this 
relationship where soil vapor concentrations under a building may be higher than soil vapor 
concentrations beside a building at the same depth (Abreu and Johnson, 2005; Abreu et al., 
2006).  Therefore, DTSC recommends the collection of soil gas samples near contaminant 
sources for vapor intrusion modeling.  The source of subsurface contamination should be 
determined by collecting soil gas samples with depth.  Ideally, numerous vertical profiles of soil 
gas and stratigraphy should be developed to accurately locate subsurface sources at the site.  
Once located, soil gas collection can be targeted at these depth intervals sitewide, as 
appropriate.  Typically, the areas of highest soil gas concentrations are adjacent to contaminant 
sources. 
 
The density and frequency of soil gas collection should be based on site-specific conditions.  
The following should be considered when collecting soil gas samples: 
 
1) Sampling Density.  For sites seeking regulatory closure with unrestricted land use, the 

residual concentrations of volatile chemicals in the subsurface should be protective of 
residential receptors.  Therefore, soil gas sampling locations should be sufficiently dense to 
effectively evaluate residential building scenarios.  Ideally, there should be a soil gas 
sample location for every potential future residential building.  The parcel size for most 
residential housing tracts in California is approximately one-eighth to one-quarter acre.  
Hence, the density of soil gas collection for future residential developments should be 
based on this type of spacing.  Soil gas samples should be collected until the soil gas 
contaminant plume is fully delineated and a 100-foot buffer zone beyond the extent of the 
soil gas plume is demonstrated (see Step 3, Criterion Two).  This 100-foot buffer is 
warranted due to uncertainty about future soil gas migration upon redevelopment.  For sites 
where future building size will be restricted by a land use covenant, the soil gas sampling 
density can be increased as a function of the size of the future buildings. 
 

2) Sampling Frequency.  Soil gas may need to be monitored through time to ascertain 
representative subsurface concentrations, to detect seasonal variations and other temporal 
changes, and to determine long-term stability of contaminant concentrations.  After vapor 
well installation, DTSC recommends that samples be collected quarterly for the first year 
and sampling thereafter should be based on site-specific conditions. 

 
3) Analytical Detection Limits.  Analytical detection limits for the soil gas samples should be 

sufficiently low to adequately evaluate potential health risks associated with the vapor 
intrusion pathway.  At a minimum, the method reporting limits should be lower than health 
protective levels as corrected for cumulative health effects.  

 
4) Low Flow Conditions.  Even when low flow conditions are encountered, such as sites 

underlain with clay-rich soil or with a saturated vadose zone due to a shallow water table, 
soil gas samples can usually be collected.  Permanent soil gas wells should be installed 
and sampled using the low flow protocols described in Cal/EPA's Active Soil Gas 
Investigation Advisory. 

 
5) Soil Matrix Sampling.  If soil gas samples cannot be obtained by active methods, then 

passive soil gas samples should be collected, along with soil matrix samples using USEPA 
Method 5035 (see Step 2, Soil Matrix Section).  The vapor intrusion pathway should then 
be evaluated using soil matrix data along with groundwater, subslab, and passive soil gas 
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data, as appropriate.  Furthermore, during routine soil gas sampling, it may be appropriate 
to collect soil matrix samples to determine the physical character of the subsurface, such 
as total porosity, soil moisture, and dry bulk density (see Step 6 - Additional Site 
Characterization), and for the evaluating other exposure pathways (dermal contact, soil 
ingestion, soil leaching to groundwater, etc.). 

 
6) Encountering Groundwater.  If groundwater is encountered during the collection of soil gas 

samples and it appears that the soil contamination is in close proximity to the water table, 
groundwater grab samples should be collected pursuant to USEPA (1997a) to evaluate the 
potential contaminant impact to the aquifer.  If groundwater contamination exists at a site 
as documented by groundwater grab samples, the installation and sampling of permanent 
groundwater monitoring wells may be required by the oversight agency. 

 
7) Soil Gas Samples from Groundwater Monitoring Wells.  Water table monitoring wells are 

often installed with screened intervals that extend above the static water level to allow for 
water table fluctuations.  Due to the open screen within the vadose zone, these wells can 
be an inexpensive alternative to deep soil gas well installation.  When sampling, the applied 
vacuum of the sampling purge pump should be sufficiently low to avoid significant upwelling 
of the water table that might cover the screen available for sampling.  See Cal/EPA's Active 
Soil Gas Investigation Advisory for more information about sampling protocols. 

 
Groundwater 
 
Only the uppermost water bearing zone encountered in the subsurface has the potential to 
produce a vapor intrusion risk.  While deeper water bearing zones might be contaminated, 
potential upward volatile chemical migration from these units is potentially blocked by shallower 
water bearing zones.  Hence, characterization activities associated with vapor intrusion should 
focus on the shallowest groundwater in the subsurface at the site. 
 
When buildings exist over or near contaminated groundwater, the risk associated with 
emissions of volatile chemicals from groundwater into the vapor phase should be evaluated.  
Soil gas samples should be collected over areas of the contaminated groundwater, and the 
vapor intrusion risk associated with the contaminated soil gas should be estimated, along with 
the vapor intrusion risk from the contamination in the groundwater itself.  Quantification of risks 
from both media is a method of evaluating which contaminated media, soil gas or groundwater, 
provides the greater health threat.  If the media are in equilibrium, the associated vapor intrusion 
risk should be approximately the same. 
 
Cal/EPA (1995), DTSC (2008b) and USEPA (2002b) provide procedures for the installation of 
groundwater monitoring wells and the acquisition of groundwater samples that are 
representative of aquifer conditions.  Some of the recommendations for data acquisition are: 
 
1) Screen Placement.  Contaminants at the top of the water table are responsible for causing 

potential vapor intrusion problems rather than contaminants present at deeper intervals.  
Hence, monitoring wells used to collect groundwater samples for vapor intrusion 
evaluations should be screened across the saturated/unsaturated interface. 

 
2) Screen Lengths.  Monitoring wells with long well screens should not be used to make vapor 

intrusion evaluations, regardless of screen placement.  When sampling from wells with long 
screens, clean water entering the well screen at depth may dilute the contaminated 
groundwater near the top of the screen, biasing the sampling results and the associated 
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risk determination.  Hence, short screen lengths are preferred for monitoring wells that will 
be used to make vapor intrusion evaluations.  Ideally, the saturated thickness in a well 
screen should be 10 feet or less. 

 
3) Well Installation.  Monitoring wells should be designed and installed to yield representative 

samples of groundwater conditions.  Monitoring wells should have proper filter packs, slot 
sizes, and annular seals.   

 
4) Well Development.  Monitoring wells should be developed to create an effective filter pack 

around the well screen, rectifying damage to the formation caused by drilling, optimizing the 
hydraulic communication between the formation and well screen, and assisting in the 
restoration of natural water quality of the aquifer near the well. 

 
5) Well Purging.  If applicable to the selected sampling approach, prior to sampling, 

monitoring wells should be purged to remove stagnant casing water from the well that is not 
representative of aquifer conditions.  Wells can be purged by removing the traditional three 
casing volumes prior to sampling or the well can be purged with low flow techniques.  For 
low flow purging and other sampling techniques, DTSC (2008b) should be followed.  

 
6) Well Sampling.  DTSC prefers bladder pumps or submersible pumps to sample 

groundwater for vapor intrusion evaluation.  These pumps minimize the loss of volatile 
chemicals during sample collection and handling.  Likewise, groundwater can be sampled 
with diffusion bags or low flow techniques to evaluate contaminant concentrations near the 
top of the well screen.  See DTSC (2008b) for more information about these methods. 

 
Groundwater grab samples should not be used to evaluate vapor intrusion due to the inability to 
place the sampler at the top of the water table and the inability to establish temporal 
contaminant trends with such data.  Groundwater grab samples are qualitative samples, 
typically used to determine the location of permanent monitoring wells.  Permanent monitoring 
wells should be sampled at a regular frequency to determine representative contaminant 
concentrations that may be used in a vapor intrusion risk assessment.  Accordingly, 
groundwater grab sampling is typically an interim characterization step.  
 
Soil Matrix 
 
When characterizing subsurface contamination at a site, both soil gas and soil matrix sampling 
may be warranted for assessing human exposure.  Soil gas samples provide data needed for 
evaluating the risk associated with vapor intrusion, but these samples cannot be used to 
estimate the human health risk associated with other exposure pathways, such as dermal and 
ingestion exposure to soil.  To evaluate these other exposure pathways, soil matrix sampling is 
necessary.   
 
The presence of very shallow groundwater can make the collection of soil gas samples difficult.  
Where groundwater is less than five feet below grade, and when there is a large capillary fringe 
associated with the water table, no-flow conditions for soil gas may be encountered.  In this 
instance, at a minimum, both groundwater and soil matrix sampling would be warranted.  Other 
lines of evidence should be applied as needed.  The risk associated with both media 
(groundwater and soil matrix) should be estimated and compared to evaluate contaminant 
equilibrium.  If the risk from both media diverge significantly, a risk management decision should 
be made based on the weight of evidence. Subslab sampling or passive soil gas sampling may 
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be warranted as an additional line of evidence.  Soil matrix sampling also may be needed to 
characterize co-contamination that can affect the behavior of volatile chemicals.   
 
The USEPA vapor intrusion guidance document (USEPA, 2002a) does not provide soil matrix 
screening concentrations.  USEPA (2002a) specifically addresses soil matrix samples, stating 
that "soil (as opposed to soil gas) sampling and analysis is not currently recommended for 
assessing whether or not the vapor intrusion pathway is complete".  Soil matrix data are less 
than ideal for evaluating vapor intrusion risk because of the uncertainty associated with using 
partitioning equations and the potential loss of volatile chemicals during sample collection.  
However, in some cases, as described above, there may be no alternative.  Interested parties 
should be cognizant of these factors when evaluating vapor intrusion with soil matrix samples.  
Soil matrix data, as a sole line of evidence, are not recommended for evaluating risk from vapor 
intrusion.  However, soil matrix data may be valuable for determining the location and nature of 
the contaminant source and, thus, may be necessary for site characterization purposes. 
 
When sampling soil for volatile chemicals, the soil samples should be collected using the 
procedures with SW-846 Method 5035A (USEPA, 2002c).  DTSC has augmented USEPA 
Method 5035A procedures with additional guidance (DTSC, 2004) which summarizes all the 
available soil sampling options.  Both USEPA (2002c) and DTSC (2004) provide the minimum 
requirements and minimum standards to prevent loss of volatile chemicals during sample 
collection and handling.  DTSC encourages interested parties to read and understand both 
documents before implementing Method 5035A in the field.   
 
Generally, the options available for soil matrix sampling pursuant to Method 5035A are: 
 
1) Chemical Preservation in the Field.  Tared and labeled volatile organic analysis (VOA) vials 

with polytetrafluoroethylene (PTFE)-lined septum caps with appropriate chemical 
preservatives are taken into the field. The VOA vials with preservative are weighed in the 
field before sampling activities to verify no preservative loss.  Soil subcores are obtained 
from sampling locations using a field coring device.  The soil subcores are placed into the 
VOA vials in the field and capped, forming an airtight seal.  The vials are re-weighed in the 
field to determine the sample weight.  At the laboratory, the capped VOA vials are re-
weighed to verify no preservative loss.  The samples are prepared and analyzed with the 
caps in-place.  All preservatives, surrogates, internal standards, and matrix spikes are 
introduced through the PTFE-lined septum caps (either manually or mechanically) and 
analyzed with a closed-system purge-and-trap process.  

 
2) Soil Sampling with Multi-Functional Sampling Devices.  Multi-functional sampling devices 

(MFSDs) act as both a coring tool and airtight storage container.  An example of a MFSD is 
the EnCore™ Sampler and the Core N’ One™ Sampler3.  With MFSDs, a small subcore of 
soil (from soil core or soil surface) is collected directly into the volumetric storage chamber 
of the MFSD, filling it completely with zero headspace.  The storage chamber is then 
capped to form an airtight seal.  The intact MFSDs are sealed in a plastic bag for transport 
to the laboratory at 4 ± 2°C. 

 
3) Empty Vial Technique in the Field.  Empty, tared and labeled VOA vials with a PTFE-lined 

septum caps are taken into the field.  The VOA vials do not contain chemical preservatives.  
Soil cores are placed into the VOA vials in the field and capped, forming an airtight seal.  At 

                                                           
3
  The mention of trade names or commercial products in this Guidance is for illustrative purposes only, and does not 

constitute an endorsement or exclusive recommendation for use at DTSC sites.  Equipment other than that listed 
may be used, provided that the resulting performance meets the project DQOs. 
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the laboratory, the capped VOA vials are re-weighed to obtain the weight of the soil 
samples.  The samples are prepared and analyzed with the caps in-place within 48 hours 
of sample collection.  Otherwise, the vials should be frozen upon receipt at the laboratory 
and analyzed within seven days of sample collection.  All preservatives, surrogates, internal 
standards, and matrix spikes are introduced through the PTFE-lined septum caps (either 
manually or mechanically) and analyzed with a closed-system purge-and-trap process. 

 
Soil samples should not be collected in large bottles, wide-mouthed jars, acetate liners, or brass 
sleeves.  These are not appropriate containers under Method 5035A and are not appropriate 
sample collection devices for risk assessment purposes.  
 
Passive Soil Gas 
 
Passive soil gas sampling is a qualitative tool that provides a line of evidence for evaluating 
vapor intrusion.  Sampling devices containing an adsorbent material are placed in the 
subsurface and left to collect vapors over a time period of 10 to 15 days, dependent on site 
conditions.  Contaminant vapors encounter the sampling device and are passively amassed 
onto the adsorbent material.  The sampling devices are then retrieved and analyzed. 
 
Passive soil gas sampling can be an effective tool in understanding the vapor intrusion pathway.  
The composition of subsurface soil gases can be determined from passive soil samples and the 
location of subsurface plumes can be mapped.  This approach is particularly useful for mapping 
plume edges in order to determine if contamination is near existing or future buildings.  Passive 
soil gas sampling methods can also be used to collect soil gas from low-permeability and high-
moisture settings, and are capable of detecting compounds present in very low concentrations.  
Likewise, passive soil gas samplers can be placed into potential preferential pathways for soil 
gas migration, such as utility corridors, to determine if these pathways could affect indoor air 
quality.  However, passive soil gas samples cannot be used to measure the contaminant 
concentration in soil gas or be used to determine the flux of contaminants over a given area.  
The concentration of volatile chemicals on the adsorbent material in a passive soil gas sampler, 
though yielding a contaminant mass value, cannot be directly equated to soil gas concentration.  
Hence, passive samplers should only be used with this understanding.   
 
Utility Corridor Assessment 
 
Vapor intrusion site investigations should include an evaluation of utility corridors.  Vapors and 
free product liquids in utility corridors can potentially migrate long distances, longer than 
predicted with conventional fate and transport models.  This is especially true for utility corridors 
where the native soil is of lower permeability than backfill material.  Vapors can migrate in any 
direction along the corridor, while free product liquids will migrate in a downslope direction along 
the bottom of the corridor trench.  Vapors or free product liquids in a corridor could migrate 
toward buildings that are serviced by or connected to the utility.   
 
Figure 3 provides a utility corridor decision tree to assist investigators in evaluating these 
features.  The first step is collecting information to determine if utility corridors (sewer, electrical, 
fiber optic, cable, water, etc.) are present and if these conduits lead from subsurface 
contamination to occupied buildings.  Facility and public records showing the spatial locations of 
utility corridors should be reviewed.  Such records include utility maps, historical use maps, 
building “as-built” diagrams, building construction specifications, and utility hotlines.  The 
locations of all utilities within, or adjacent to, subsurface contamination should be identified, 
regardless of whether the contamination is currently limited to property boundaries.  If records 
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show utility corridors might provide a conduit for contaminant migration, collection of active or 
passive soil gas samples is necessary to determine whether the backfill material of the conduit 
or adjacent soil is contaminated.  The investigation of the corridor should continue until the 
extent of the contamination is delineated.  If utility corridors are contaminated, monitoring the 
corridors with permanently installed vapor wells may be necessary.  Utility corridors with 
contamination may require immediate remedial action to stop further transport of vapors along 
these preferential pathways.   
 
If utility corridor sampling is warranted, the corridor location should be accurately identified at 
the ground surface by a qualified locator service.  Representative soil gas samples should be 
collected from the backfill material or native soil of the utility corridor.  To accomplish this and to 
avoid utility damage, the sampling locations should be hand-dug to verify placement of the 
sampling device.  Vapor wells should then be installed and sampled pursuant to the procedures 
in the Cal/EPA Active Soil Gas Investigation Advisory. 
 
Flux Chambers 
 
Emission isolation flux chambers (USEPA, 1986) have been used for vapor intrusion risk 
determination by directly measuring the flux of VOCs from the ground surface.  Ground surface 
flux measurements have been used to estimate indoor air concentrations in structures with a 
“standard box model”, typically by assuming an infiltration ratio of 0.01 (Bjorklund et al., 2002; 
Schmidt et al., 2004; Copeland and Van de Water, 2004; Sager et al., 1997).  However, no field 
studies have validated this approach.  Furthermore, the flux chamber does not measure 
contaminant migration into buildings by structure depressurization.  USEPA (1992a) recognized 
this limitation and stated that “flux chambers. . . may give significantly negatively biased results 
if building underpressurization is exerting an effect on soil gas flow rates”.  Likewise, existing 
literature identifies several difficulties associated with obtaining representative data using the 
flux chamber.  These challenges are largely associated with flux chamber operation, 
atmospheric influences, and variability of emissions from soil.  Appendix A contains additional 
information on flux chambers. 
 
Step 3:  Evaluate Whether the Exposure Pathway is Complete 
 
To evaluate whether or not a site is a candidate for vapor intrusion, two primary criteria are 
considered: 1) the nature of the subsurface contaminants, and 2) the proximity of existing or 
future buildings to subsurface contaminants.   
 
Criterion One: The chemicals in the subsurface must be volatile and toxic to present a vapor 

intrusion risk. 
 
The chemicals in Table 1 are volatile and toxic enough to pose an indoor air risk.  If a site 
contains any of the chemicals listed in Table 1, the site should be evaluated for vapor intrusion.  
The chemicals in Table 1 were taken from USEPA (2002a), with the addition of fuel oxygenates 
and two volatile polychlorinated biphenyl (PCB) congeners, monochlorobiphenyl and 
dichlorobiphenyl (Davis et al., 2002; Davis and Wade, 2003).  
 
Soil gas, soil matrix, and groundwater should be tested for all COPCs at a site.  Vapor intrusion 
is one exposure pathway so soil matrix and groundwater sampling may be warranted to 
evaluate other exposure pathways.  All potentially complete exposure pathways and multiple 
exposure media must be evaluated in any health risk assessment.  If the chemicals listed in 
Table 1 are not present at a site, the vapor intrusion pathway needs no further consideration. 
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Criterion Two: The existing or future buildings at a site must be close to subsurface 

contamination so that vapor migration into indoor air is possible. 
 
Existing buildings within 100 feet of subsurface contamination may be considered at risk for 
vapor intrusion (USEPA, 2002a).  Accordingly, buildings within 100 feet of soil gas or 
groundwater plumes should be evaluated for vapor intrusion.  Buildings greater than 100 feet 
from a plume boundary are deemed to not be at risk if preferential pathways, either natural or 
anthropogenic, do not exist in the subsurface that link the buildings with the contaminant plume.  
In some instances, for screening purposes, the 100-foot distance may not be appropriate due to 
site-specific conditions.  When determining site-specific distances for the existing building 
scenario, the approaches from Lowell and Eklund (2004) and Abreu and Johnson (2005) can be 
used.  However, the determination of a site-specific distance criterion must be made with 
caution and only used when soil gas migration has reached steady-state conditions.  The two- 
and three-dimensional modeling, as indicated by Lowell and Eklund (2004) and Abreu and 
Johnson (2005), respectively, has not been extensively field validated.  Hence, the 
determination of site-specific offsets is best documented with field data.  
 
For future buildings at sites where unacceptable contaminant levels are left in the subsurface, 
engineering controls would be needed unless buildings are at least 100 feet from contamination.  
The uncertainty associated with plume migration upon brownfields redevelopment warrants 
these engineering controls.  The guideline of 100 feet assumes that preferential pathways do 
not exist in the subsurface.  Development activities that include new utility corridors or covering 
large areas of the site with pavement may significantly alter vapor migration and concentrations. 
 
Evaluations of building distance from contaminant plumes should only be conducted if the 
subsurface contamination has reached steady-state conditions.  Steady-state conditions are 
reached when that the maximum migration potential of the subsurface plumes have been 
achieved.  If contaminant plumes (whether in soil or groundwater) are increasing in extent, the 
100-foot guideline is not an appropriate distance between buildings and plumes for evaluating 
vapor intrusion.  For groundwater, the migration potential can be evaluated with data from 
routine sampling of groundwater monitoring wells.  If temporal contaminant trends from the 
monitoring wells indicate stable or decreasing trends, steady-state conditions for groundwater 
has probably occurred.  For soil gas, a similar evaluation can be conducted if routine temporal 
sampling data are available from permanent or temporary sampling points, provided sampling 
has occurred over a sufficient period of time.  If there are minimal temporal soil gas data, the 
length of time to reach steady-state conditions should be estimated from the date that the 
chemical releases ceased at the site.  The timeframe to reach steady-state conditions can be 
calculated using the methods in Johnson and others (1999).  
 
In some situations, the 100-foot separation distance between subsurface plumes and buildings 
might not sufficient.  For instance: 
 

• When a continuous low permeability surface (such as pavement or surface clay layers) 
covers the ground between the contamination and the building, soil gas discharge to the 
atmosphere is restricted, thus enhancing migration toward the building. 

 

• When the vadose zone has very high gas permeability due to fracturing, soil gas 
contaminants can follow fractures for distances exceeding 100 feet without substantial 
concentration attenuation. 

 



State of California  October 2011 
Vapor Intrusion Guidance Document – Final  DTSC – Cal/EPA  
 

 15 

• When soil gas is under pressure, the 100-foot rule should not be used. This is typically 
seen at landfills, where methane gas (often containing volatile chemicals) can travel much 
farther than 100 feet. 

 
Step 4:  Evaluation of Acute Hazard in an Existing Building 
 
If a site is a candidate for vapor intrusion pursuant to Step 3, the site should be evaluated to 
determine if immediate action is necessary to verify and abate acute threats to human health.  
See DTSC’s Vapor Intrusion Public Participation Advisory for guidance on public outreach 
during this step.  Some indicators of acute threats are described below.  Other suitable 
indicators may also exist.   
 

• Odors.  Odors reported by building occupants may be an indication of vapor intrusion.  The 
presence of odors does not necessarily correspond to adverse health effects or safety 
concerns, but it is prudent to investigate any reports of odors because odor thresholds for 
many chemicals exceed their respective risk concentrations. 

 

• Physiological Effects.  Exposure to vapors may cause headaches, nausea, eye and 
respiratory irritation, vomiting, and confusion.  Exposure sensitivity can vary greatly from 
one person to the next.  Individuals most affected by vapors are children, the elderly, and 
people with pre-existing respiratory conditions such as asthma or bronchitis.  These 
physiological effects may or may not be attributable to vapor intrusion but should be 
evaluated.  In all cases involving physiological effects, individuals should consult their 
physician. 

 

• Wet Basements.  Buildings with basements over shallow groundwater are very prone to 
vapor intrusion.  Basements with evidence of shallow groundwater, such as frequent 
flooding and wet walls during the rainy season, should be scrutinized closely for potential 
acute health threats.  This is especially true for sites with significant subsurface 
contamination, such as the occurrence of NAPL on the water table.  

 

• Fire and Explosive Conditions.  The potential for fire and explosion from vapor intrusion 
should be evaluated.  Fire and explosion concern is often raised with petroleum vapors.  
The lower explosive limit for gasoline vapor is 1.4 percent (approximately 50,000 times 
higher than its corresponding odor threshold), thus making it an easily identifiable threat at 
petroleum release sites.  Fire and explosion hazards related to chlorinated solvent vapor 
intrusion are also easily identifiable.  Flammable levels for chlorinated solvent are 
approximately 1,000 times higher than their odor threshold.  Nonetheless, however unlikely 
an explosion or fire might be, it should be evaluated, particularly if the odors are strong 
within a building.  Also, methane may be present as a constituent at petroleum release 
sites or as a by-product of contaminant breakdown and should be considered when 
evaluating buildings for imminent threat. 

 
Buildings with odors, occupants with physiological effects, and/or wet basements should be 
evaluated and the indoor air sampled as soon as possible using procedures outlined in Step 9 
of this Guidance.  The results of the indoor air sampling should be evaluated pursuant to Step 
10 and, if needed, the measures within Step 11 should be implemented to mitigate the vapor 
intrusion risk. 
 
DTSC recommends immediate evacuation of buildings with potential fire and explosive 
conditions.  The local fire department should be contacted about the threat.  DTSC does not 
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currently have any policy or procedures for emergency response relocation.  USEPA (2002d) is 
the best available guidance for use in such situations.  Re-occupancy of the buildings should 
only be granted with concurrence of the local fire department.  After re-occupancy, Step 8, 9, 
and 10 should be followed as appropriate to evaluate vapor intrusion. 
 
For sites that have potential methane intrusion issues, DTSC’s guidance on methane should be 
consulted and, as appropriate, followed in conjunction with this Guidance. 
 
Step 5:  Preliminary Screening Evaluation 
 
If evaluation of a site pursuant to Steps 1 - 4 indicates a potential vapor intrusion problem, a 
preliminary health risk screening evaluation should be conducted using the available subsurface 
data to estimate vapor migration into the building.  The California Human Health Screening 
Levels (CHHSLs) can be used as a mechanism to evaluate sites subject to vapor intrusion (see 
below for additional information).   

Attenuation Factors for Preliminary Screening Evaluations 

 
To evaluate vapor intrusion with subsurface contaminant data, the attenuation factor (alpha or 
α ) for a given building should be determined.  The attenuation factor represents the ratio 

between indoor air concentration and soil gas concentration, as follows: 
 

gas soil

indoor

C

 C
  =α  

where: 
Cindoor  =  Indoor air concentration (µg/m3) 
Csoil gas =  Soil gas concentration (µg/m3) 

 
DTSC recommends that the default attenuation factors in Table 2 be used along with the 
maximum subsurface concentrations for preliminary screening evaluations.  Default attenuation 
factors are provided for three sampling locations relative to building foundation: contaminant 
source, subslab, and crawl space.  Appendix B provides the derivation of the default attenuation 
factors.  These default attenuation factors reflect reasonably protective assumptions for 
conditions in California for the contamination of indoor air due to vapor intrusion.  Hence, after 
lateral and vertical delineation of subsurface contamination and determination of all COPCs at 
the site, a preliminary evaluation for vapor intrusion can be conducted with subsurface 
concentration data and default attenuation factors.  For soil gas data, the concentrations can be 
used directly in the above equation for evaluating vapor intrusion.  For soil matrix and 
groundwater data, the associated soil gas concentrations should be estimated using partitioning 
equations (see below).  The associated cumulative health risk can be estimated by using the 
procedures described in Appendix C. 
 
The default attenuation factors assume the following conditions for their use in evaluating an 
existing or future building: 
 

• The subsurface is reasonably homogeneous (uniform). 

• No fractures exist in the subsurface. 

• Fluctuations of the groundwater surface are minimal. 

• Preferential pathways (utility corridors) do not exist. 

• Biodegradation of vapors is not occurring. 
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• Contaminants are homogeneously distributed. 

• Contaminant vapors enter a building primarily through cracks or seams in the foundation 
and walls. 

• Building ventilation rates and the indoor-outdoor pressure differentials are constant. 

• Model assumptions are representative of site conditions. 
 
All lines of evidence should be considered when estimating human exposure.  Some lines of 
evidence may be conflicting.  Hence, a reasonable risk management decision should be made 
as compelled by the interpretation of all the data.  If the evaluation of the subject building with 
default attenuation factors results in an acceptable cumulative human health risk, no further 
consideration is needed for this exposure pathway.  However, if potentially significant risks are 
indicated, DTSC recommends proceeding to Step 6 and conducting a site-specific screening 
evaluation.   
 
OEHHA’s 2004 guidance for school site risk assessment should be followed when conducting 
human health risk assessments at existing or proposed schools. 

Use of Soil Gas Data 

 
Soil gas data for evaluating vapor intrusion should meet the following requirements: 
 

• Soil gas data used for screening should be collected near contaminant sources. 

• Permanent or semi-permanent wells should be used for collecting samples. 

• Soil gas concentrations should represent steady-state conditions. 

• Soil gas sample collection should follow Cal/EPA’s Active Soil Gas Investigation Advisory. 

• The method reporting limits should be sufficiently low to adequately conduct a screening 
evaluation of human health risk. 

• The density of soil gas sampling should be sufficient to accurately extrapolate 
isoconcentration contours throughout the area of interest. 

 
Use of Soil Matrix Data 
 
As an additional line of evidence, soil matrix samples can be used to evaluate vapor intrusion in 
conjunction with soil gas and groundwater data.  Soil matrix samples should be collected using 
the procedures in USEPA Method 5035A.  The contaminant concentration in soil gas can be 
estimated from the soil matrix data by using the partitioning calculation procedures in Appendix 
E.  Estimating soil vapor concentrations and human health risk from soil matrix samples may 
yield results that are biased low due to inherent volatile chemical escape during sample 
collection.  Under no circumstances should soil matrix data be used as a sole line of evidence 
for evaluating vapor intrusion. 
 
Use of Groundwater Data 
 
When performing preliminary vapor intrusion evaluations with groundwater data, the associated 
soil gas originating from contaminated groundwater should be determined, as follows: 
 

Csoil gas = Cgroundwater * Hc * Cf 
 
where: 

Csoil gas =  Soil gas concentration (µg/m3) 
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Cgroundwater =  Groundwater concentration (µg/L) 

Hc =  Henry’s law constant (unitless) 
Cf =  Conversion factor (1000 L/m3) 

 
Groundwater data for the evaluation of vapor intrusion should meet the following requirements: 
 

• The groundwater monitoring wells are properly drilled, constructed and developed, and the 
wells are screened across the water table (see Step 2 - Groundwater). 

 

• The well screen lengths are sufficiently short (≤10 feet) to yield representative samples of 
the uppermost portion of the water table. 

 

• The groundwater samples collected for analysis are representative of aquifer conditions. 
 

• The contaminant trends in individual groundwater monitoring wells are adequately 
established with an appropriate amount of temporal sampling.  The intent of establishing 
contaminant trends within monitoring wells prior to screening groundwater for vapor 
intrusion is two-fold.  First, the degree of natural temporal variability of the volatile chemical 
contamination can be established so that an appropriate contaminant input concentration 
can be used for risk assessment purposes.  Second, the stability of the plume should be 
determined to ensure that the risk to receptors does not unexpectedly increase as a result 
of plume migration.  

 

• The method reporting limits for the groundwater samples are sufficiently low to adequately 
conduct a screening evaluation. 

 

• The density of the groundwater monitoring network is sufficient to accurately extrapolate 
groundwater isoconcentration contours throughout the area of interest. 

Use of Soil Gas Screening Numbers 

 
Pursuant to SB 32, the California Land Environmental Restoration and Reuse Act (codified in 
the California Health & Safety Code), OEHHA published a list of screening numbers for specific 
contaminants (CHHSLs).  A screening number is defined in SB 32 as the concentration of a 
contaminant published by an agency as an advisory number that is protective of public health 
and safety.  The screening numbers required by SB 32 are not intended as mandatory cleanup 
standards for use by regulatory agencies that have authority to require remediation of 
contaminated soil.  The pertinent part of SB 32, in Health and Safety Code Section 57008(a)(3), 
states the following: 
 

A screening number is solely an advisory number, and has no regulatory effect, and is 
published solely as a reference value that may be used by citizen groups, community 
organizations, property owners, developers, and local government officials to estimate 
the degree of effort that may be necessary to remediate a contaminated property.  A 
screening number may not be construed as, and may not serve as, a level that can be 
used to require an agency to determine that no further action is required or a substitute 
for the cleanup level that is required to be achieved for a contaminant on a contaminated 
property.  The public agency with jurisdiction over the remediation of a contaminated site 
shall establish the cleanup level for a contaminant pursuant to the requirements and the 
procedures of the applicable laws and regulations that govern the remediation of that 
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contaminated property and the cleanup level may be higher or lower than a published 
screening number. 

 
Numerous exposure pathways were evaluated in calculating the CHHSLs, including vapor 
intrusion.  Hence, OEHHA developed soil gas CHHSLs for vapor intrusion for many of the 
volatile chemicals found in Table 1, and these CHHSLs may be used to evaluate the vapor 
intrusion pathway in a preliminary screening evaluation. CHHSLS are intended to be 
conservative and, under most circumstances, correspond to concentrations that are assumed to 
not pose a significant health risk to people who are subject to indoor vapor exposure.  The 
presence of a chemical in soil gas at concentrations greater than its respective CHHSL does not 
necessarily indicate that adverse human health effects are occurring.  It simply indicates that a 
potential for adverse risk may exist and that additional evaluation may be warranted.  The need 
for additional investigation and possible cleanup of affected areas may then proceed on a more 
site-specific basis.  This step-wise approach can help expedite judgments about the degree of 
effort necessary to remediate contaminated properties and restore the properties to productive 
use.  The screening numbers can also be used to assist in the prioritization of work. 
 
Interested parties should read and understand the OEHHA Advisory Document (Cal/EPA, 
2005a), along with its associated User’s Guide (Cal/EPA, 2005b), before using CHHSLs at a 
particular site.  The CHHSLs should be used with an understanding of the underlying 
assumptions and limitations, as discussed below. 
 

• The CHHSLs for volatile chemicals only address the single exposure pathway of vapor 
intrusion.  When evaluating the human and ecological risk associated with releases of 
hazardous substances to the environment, all potential exposure pathways should be 
evaluated.  Mitigation of contaminant exposure should be conducted with an understanding 
of all exposure pathways, not just the vapor intrusion pathway. 

 

• The CHHSL for a single volatile chemical in soil gas represents a carcinogenic risk of 
1 x 10-6 or a hazard quotient of 1.0.  For sites with a release of a single chemical into the 
environment, the screening number can be easily used to evaluate potential impacts to 
human health.  However, human health risks are cumulative and should be calculated for 
sites with multiple contaminants.  

 

• The use of CHHSLs for screening evaluations is entirely voluntary on the part of the 
responsible party and subject to the approval by the oversight agency.  At sites where 
cleanup of contaminated soils to meet the SB 32 levels would be very costly, the time and 
effort to develop more site-specific, and presumably less stringent, cleanup levels is usually 
warranted.   

 

• CHHSLs should not be used to determine when impacts at a site should be reported to a 
regulatory agency.  All releases of hazardous substances to the environment should be 
reported to the appropriate regulatory agency in accordance with governing regulations.  

 
Toxicity criteria used for the CHHSLs should be reviewed prior to use and adjusted as 
necessary based on regulatory updates.  The current list of CHHSLs can be found on the 
Cal/EPA website (www.oehha.ca.gov/soil.html) along with a spreadsheet calculator.  Other 
screening levels can be used for the preliminary evaluation of vapor intrusion if the levels are 
reasonable and scientifically based.   
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Use of Occupational Safety and Health Act (OSHA) Standards  

 
Pursuant to the California Health and Safety Code, OSHA Permissible Exposure Limits (PELs) 
are not appropriate criteria for evaluating the risk associated with vapor intrusion.  OSHA 
intended the PELs to regulate an employee’s exposure to workplace air contaminants and not 
environmental air contaminants originating from the subsurface.  Hence, for vapor intrusion 
sites, potential adverse effects to humans should be evaluated in terms of acceptable exposure 
based upon risk, rather than upon comparison to OSHA PEL endpoints.  Appendix F provides 
further discussion of the use of OSHA PELs. 
 
At sites subject to the Comprehensive Environmental Response, Compensation, and Liability 
Act (CERCLA), cleanup levels are determined either by Applicable or Relevant and Appropriate 
Requirements (ARARs) or the risk assessment process.  OSHA standards are not ARARs 
under CERCLA statute and regulations, and, therefore, are not applied to CERCLA  site 
activities. 

When a Preliminary Screening Evaluation Indicates an Unacceptable Risk 

 
If the preliminary screening evaluation indicates that the risk due to vapor intrusion is 
unacceptable, one or more of the following options are available: 
 

• Conduct an evaluation of vapor intrusion with site-specific data (Steps 6 and 7); 
 

• Collect indoor air samples to substantiate exposure from vapor intrusion as indicated by the 
preliminary evaluation (Steps 8 - 10); 

 

• Remediate the subsurface contaminants to levels as determined by the preliminary 
screening evaluation process (Step 11); 

 

• Institute engineering controls at the building to mitigate the exposure (Step 11). 
 
Step 6:  Additional Site Characterization 
 
For a site that does not pass a preliminary screening evaluation, a site-specific evaluation of 
vapor intrusion may be warranted.  Three options are available in this step: 1) collection of 
additional subsurface data, 2) subslab sampling, and 3) crawl space sampling.  Additional site 
characterization may be needed to better understand the physical nature of subsurface 
conditions.  This data would be used to determine site-specific attenuation factors.  For sites 
with existing buildings, one can sample the soil gas directly under the building foundation 
(subslab) or sample the air in the area of the raised foundation (crawl space).  The collection of 
subslab or crawl space data does not require site-specific attenuation factors for the estimation 
of risk.  Each option is discussed separately below.  At this stage of a vapor intrusion evaluation, 
the nature and extent of the subsurface volatile contaminant plume should be adequately 
characterized. 
 
When conducting either subslab or crawl space sampling, public outreach should be conducted 
(see DTSC’s Vapor Intrusion Public Participation Advisory). 
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Physical Characteristics of the Subsurface 

 
Data on the physical character of the subsurface can be collected for the determination of site-
specific attenuation factors.  Subsurface samples should be representative of site conditions 
and sufficient number should be collected so the data can be approximated statistically.  Soil 
cores can be submitted to a geotechnical laboratory for site-specific determination of bulk 
density, grain density, total porosity, grain size, volumetric moisture content, and fraction of 
organic carbon, as appropriate.  Appendix H describes recommended methods for laboratory 
analysis.   
 
Direct field measurement of a soil’s effective diffusion coefficient and air permeability are 
recommended over determination of these fate and transport parameters by other means.  
Typically, the effective diffusion coefficient is derived from the soil’s porosity and moisture 
content using the method described by Millington and Quirk (1961).  To reduce uncertainty 
about scale effects and soil sample representativeness, investigators should consider 
measuring the effective diffusion coefficient in the field.  Appendix I describes the method for 
determining the effective diffusion coefficient during the collection of the soil gas samples. 
 
The air permeability of the vadose zone, if needed for modeling purposes, should be determined 
from in-situ measurements rather than from laboratory measurements.  At the laboratory, core 
analysis for soil air permeability usually involves subjecting the soil core to a confining pressure 
which may bias the results low by potentially reducing the pore space within the soil core.  In-
situ measurements of soil air permeability should be conducted at the depth interval in the 
vadose zone subject to advection by building-driven depressurization.  This depth interval is 
typically less than one meter below surface grade.  Appendix J describes the method for 
determining soil air permeability in the field during the collection of the soil gas samples.  In-situ 
soil air permeability measurements may not be necessary if default values for the volumetric 
flow rate of soil gas into the building (Qsoil) are used instead of calculations based on near 
surface soil permeability. 
 
For existing buildings, information on the subsurface soil and engineered fill directly underneath 
the foundation can be obtained from the building’s geotechnical report.  Reports usually contain 
geotechnical laboratory and engineering data for the native soil and fill material, along with fill 
thicknesses. 

Subslab Soil Gas Sampling  

 
Subslab soil gas sampling directly below the building foundation should be considered for 
additional site characterization.  Subslab soil gas data indicate whether contaminants are 
present directly under the building and thus have the potential to degrade indoor air quality.  
Monitoring subslab soil gas is potentially less costly than monitoring indoor air quality.  
However, to use subslab soil gas concentrations to evaluate vapor intrusion, contaminant 
attenuation over the foundation slab must be known to determine the associated indoor air 
concentrations.  If the attenuation factor associated with the building slab is unknown or cannot 
be determined, an attenuation factor of 0.05 should be used (see Appendix B).  When collecting 
subslab samples, the method reporting limits should be appropriately low to effectively evaluate 
the indoor air risk. 
 
If proceeding directly to subslab sampling after preliminary screening, further characterization of 
the subsurface soil gas around the building, determination of the physical character of the 



State of California  October 2011 
Vapor Intrusion Guidance Document – Final  DTSC – Cal/EPA  
 

 22 

vadose zone through geotechnical testing, and site-specific vapor intrusion modeling may not 
be necessary.  Proceeding with subslab sampling may shorten the timeframe for evaluation of 
the exposure pathway and may help reduce the overall cost of a vapor intrusion evaluation.  
However, in addition to subslab samples, further characterization of subsurface physical 
properties and contamination may be needed to: (1) evaluate more complex sites, (2) predict 
long-term conditions and potential exposure, and, (3) if mitigation and remediation are 
anticipated, support planning and design. 
 
Appendix G describes the methods and procedures for collecting subslab samples.  Subslab 
sampling can be invasive to building occupants because it requires the removal of floor 
coverings and drilling of the foundation slab.  Permanent sampling points should be installed 
and an appropriate number of sampling events should be conducted to characterize the 
temporal variability of subslab concentrations.  At least two subslab probes should be installed 
at each residential structure, with one probe installed in the center of the building’s foundation. 
The probes should be installed in inconspicuous areas, such as utility closets or beneath stairs.  
Subslab sampling should not be conducted near the edges of the foundation due to the effects 
of wind on the representativeness of contaminant concentrations (Luo et al., 2009).  For 
buildings larger than a typical residential structure, additional subslab probes should be installed 
to adequately characterize the foundation area. 

Crawl Space Sampling  

 
Air within a crawl space can be sampled as a method to evaluate vapor intrusion.  Crawl space 
air should be less affected than indoor air by lifestyle choices of the building’s occupants, such 
as household product use and smoking.  Hence, the results of crawl space air sampling should 
be easier to interpret than indoor air sampling results.  To use contaminant concentrations in 
crawl space air for evaluating vapor intrusion, an attenuation factor of 1.0 should be used, which 
is consistent with USEPA guidance (USEPA, 2002a).  Thus, for evaluation purposes, the 
contaminant concentration in indoor air is assumed to be equal to the concentration in crawl 
space air. 
 
Step 7:  Site-Specific Screening Evaluations 
 
If evaluation of a site pursuant to Steps 1 - 5 indicates a potential vapor intrusion problem, a 
site-specific evaluation may be conducted using the physical parameter data collected in Step 6.  
DTSC recommends use of the California version of USEPA’s Johnson and Ettinger (J&E) model 
(USEPA, 2004a).  DTSC created the California version of the USEPA Vapor Intrusion Model by 
including California-specific chemical toxicity factors.  The USEPA Vapor Intrusion Model should 
be used to simulate site conditions with reasonable site-specific input parameters.  Other fate 
and transport models addressing vapor intrusion may be available and acceptable for use after 
agency review.  

Use of USEPA Vapor Intrusion Model Spreadsheets 

 
The J&E model (Johnson and Ettinger, 1991) is a fate and transport model that simulates the 
transport of soil vapors in the subsurface by both diffusion and advection into indoor air.  The 
model calculates an attenuation factor, alpha (α), which represents the ratio of predicted indoor 
air concentrations to subsurface soil gas concentrations.  Hence, by inputting subsurface data, 
the model estimates an indoor air concentration.  In September 1998, USEPA programmed the 
J&E model into Microsoft EXCEL™ and added a health risk component that calculates the risk 
from inhaling a specific chemical at the concentration estimated in indoor air (USEPA, 2004a).  
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Individual spreadsheets were generated for different contaminated environmental media: soil 
gas, soil matrix, and groundwater.  Model results are provided as a risk-based soil, soil gas, or 
groundwater concentration protective of human health, or as an estimate of the incremental risk 
associated with user-defined initial contaminant concentrations. 
 
DTSC has modified two USEPA Vapor Intrusion Model spreadsheets, the models for soil gas 
and for groundwater, by including Cal/EPA OEHHA toxicity factors and California-specific 
building properties.  The spreadsheets can be downloaded from DTSC’s website and are 
recommended for site-specific evaluations.  Appendix C provides information on human 
exposure factors used in the model.  The collection and use of geotechnical input parameters 
for the model can be found in Appendix D.  Before conducting any modeling for vapor intrusion, 
DTSC strongly encourages all users of these spreadsheets to review not only this Guidance but 
also USEPA’s User’s Guide for the spreadsheets (USEPA, 2004a). 
 
Maximum contaminant concentrations should be used for modeling.  However, if extensive 
environmental media data have been collected, the input value for contaminant concentration 
into the J&E model may be a statistical approximation of the dataset.  A robust dataset is 
needed for statistical approximation, which usually implies the collection of at least eight 
samples (USEPA, 1992b).  Collecting as many as eight subsurface samples for a single 
building, even a large commercial building, both spatially and temporally, is rarely done.  Hence, 
DTSC envisions the use of statistics only at sites with large existing or future commercial 
buildings where at least eight samples have been collected within the building’s footprint. 

Attenuation Factors for Site-Specific Evaluations 

 
In certain situations, the USEPA Vapor Intrusion Model can yield very low attenuation factors, 
exceeding reasonable values.  DTSC does not anticipate that many sites will have attenuation 
factors of less than 0.0002 for shallow soil gas as indicated by the empirical data in USEPA’s 
database (USEPA, 2008b).  Hence, when using the USEPA Vapor Intrusion Model in site-
specific evaluations, particularly for brownfields redevelopment, the attenuation factors are 
expected to range from 0.002 to 0.0002.  The use of attenuation factors less than 0.0002 should 
be fully explained and justified using site-specific information and a weight of evidence 
approach.   
 
Existing Buildings 
 
Site-specific evaluations with the USEPA Vapor Intrusion Model should be conducted using the 
site data obtained in Step 6 – Additional Site Characterization.  A site-specific evaluation should 
be conducted only after lateral and vertical delineation of the subsurface contamination and 
identification of all COPCs at the site.  Table 3 summarizes the input parameters for site-specific 
USEPA Vapor Intrusion Model evaluations for California and the default input parameters 
specific for California.  Appendix D contains information on the use of the USEPA Vapor 
Intrusion Model in California.  Appendix D should be read before conducting fate and transport 
modeling with the USEPA Vapor Intrusion Model.  Information about the critical input 
parameters into the USEPA Vapor Intrusion Model can be found in Johnson (2005). 
 
Building-specific attenuation factors and air exchange rates can be determined as follows: 
 

• Tracer Studies for Attenuation.  Measurement of a conservative tracer injected below a 
structure can allow for the calculation of a site-specific attenuation factor.  The tracer-
observed attenuation factor can then be used as an additional line of evidence for 
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evaluating risk.  Likewise, naturally-occurring radon can also be used to determine a 
building-specific attenuation factor (McHugh et al., 2008).  Radon should be measured in 
the subslab area concurrent with indoor air measurements.   

 

• Tracer Studies for Air Exchange Rate.  The actual air exchange rate in a building can be 
determined by tracer studies.  ASTM Method E741-00 (2006) describes a number of 
techniques for measuring ventilation rates using gaseous tracers such as helium or sulfur 
hexafluoride.  Measurements of site-specific air exchange rates should be representative of 
long-term building behavior. 

 
Building pressure measurements should not be used as single line of evidence for negating the 
possibility of vapor intrusion.  Even though numerous foundation measurements may indicate 
positive building pressurization, overpressurization within a building is usually non-uniform, 
allowing for vapor intrusion.  While DTSC does not discourage the collection of differential 
pressure measurements over a building’s foundation, the data should only be used with other 
lines of evidence for evaluating vapor intrusion. 

Future Buildings 

 
Making a reasonable prediction for vapor intrusion into future buildings is challenging.  
Construction activity may alter subsurface vapor concentrations and the physical character of 
the subsurface.  The soil air permeability may be altered due to activities associated with new 
building construction, significantly increasing the potential for vapor intrusion.  Likewise, the 
moisture content of the vadose zone directly under a future building may decrease with time due 
to the inability of rainwater to infiltrate under the building (Tillman and Weaver, 2007).  
Accordingly, DTSC recommends that modeling approaches for future buildings be sufficiently 
conservative to protect public health, as follows: 
 

• Subsurface plumes should be delineated three-dimensionally. 
 

• Fate and transport modeling should be conducted with concentration data from 
contaminant source zones. 

 

• Maximum subsurface concentration data should be used for modeling purposes.  Statistical 
approximation of contamination should only be done if a robust dataset is available for each 
individual building footprint. 

 

• Data should be collected to demonstrate that the soil gas and groundwater plumes are 
stable. 

 

• When calculating attenuation factors, a default value of 5 liters per minute for the soil gas 
advection rate (Qsoil) should be used, as proportionally corrected for building size.  Hence, 
buildings covering an area larger than 100 square meters will have, for modeling purposes, 
a soil gas advection rate of greater than 5 liters per minute. 

 

• The crack-to-total area ratio of 0.005 (unitless) should be used for modeling purposes, 
regardless of the proposed foundation design. 

 

• Human health risk should be estimated and characterized using multiple lines of evidence. 
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Step 8:  Building Survey and Work Plan Development 
 
This step describes the preparatory activities that should be completed prior to indoor air 
sampling.  The step includes the building survey, work plan development, and completion of 
building screening.  This preparation ensures that the objective of the indoor air sampling, to 
establish the relationship between the subsurface and the indoor air, can be achieved.  Indoor 
air sampling is typically conducted in a later phase of a vapor intrusion investigation due to the 
complexity in evaluating indoor air data.  When indoor air sampling is anticipated, a work plan 
should be submitted to the lead oversight agency for review and approval.  The work plan 
should include the following: 
 

• Conceptual site model (CSM) 

• Site map showing onsite and offsite buildings, and utility corridors 

• Sampling methodology 
o Data quality objectives (DQOs) 
o Number and type of samples 
o Rationale for each sampling location 
o Duration of air sample collection 
o Laboratory analytical methods and detection limits 

• Procedures for risk assessment 

• Contingency plan for response actions 

• Public outreach activities 
 
The indoor air sampling work plan should be sufficiently detailed so that building occupants, 
owners, and the sampling team have a clear understanding of the activities that will take place.  
The work plan should include an updated CSM, site history, a summary of all investigations 
preceding the indoor air sampling, and an explanation and justification for indoor air sampling.  
Additional information on CSM preparation can be found in Step 2.  

Building Inventory 

 
Prior to preparation of an indoor air sampling work plan, a site visit should be conducted to 
inventory and survey all the buildings potentially subject to vapor intrusion.  The building 
information should be added to the CSM, specifying the location of the building, type of building 
construction, building use, building occupancy, and type of foundation.  A recent aerial 
photograph of the site and the surrounding area is a good evaluation tool.  Also, the aerial 
photograph can be used to display the results of the subsurface investigation and the lateral 
dimensions of the contaminant plumes. 
 
Detailed plot maps should be prepared from the information collected during the onsite and 
offsite building inventory.  The plot maps should include all buildings, building addresses, street 
names, outdoor air sample locations, monitoring well locations, soil gas sampling locations, 
utility corridors, and predominant wind direction.  Businesses and land use in the area that could 
influence the indoor air sampling results, such as gasoline stations, oil production facilities, 
factories, dry cleaners, parking lots, and heavily used roadways, should be noted on the maps.  
Information on the types of industry in the neighborhood is used when selecting outdoor sample 
locations and for interpreting the air data.  The local air district should be contacted regarding air 
permits issued in the surrounding area.  The local air district can also provide data from nearby 
ambient air monitoring stations.   
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In the work plan, the location of all environmental treatment systems, such as for soil vapor 
extraction and groundwater extraction, should be denoted on plot maps because system 
discharges to the air may impact outdoor air sampling results.  Ideally, these systems should be 
shutdown during indoor and outdoor air sampling to minimize bias on the sampling results. 
 
Sampling Methodology 
 
Because concentrations of volatile chemicals in the air environment are variable, collecting 
enough data to thoroughly understand and predict the temporal and spatial distribution can be 
too resource-intensive to be fully achieved.  Air sampling should be conducted with an 
understanding of this variability and uncertainty.  Because of contaminant variability and 
potential indoor sources of contamination, the completion of the Building Survey Form (see 
Appendix L) will aid in interpreting the indoor air sampling results.  To compensate for these 
inherent uncertainties, indoor air sampling should target locations and conditions under which 
maximum vapor intrusion is expected. 
 
Work plans should specify the number of sampling events, number of sampling locations, 
sampling equipment, and sampling duration.  Given the resources required and sometimes 
invasive nature of indoor air sampling investigations, sampling is often limited to a few locations 
within a building.  Typically, for each sampling event, two to three samples are collected in a 
residence and a minimum of three samples are collected from outdoor locations.  At least two 
sampling events should be conducted to evaluate the seasonality of vapor migration into the 
building.  
 
The work plan should specify the analytical methods, analytes, method reporting limits, and 
method detection limits.  For indoor air investigations, the analytical methods must be 
appropriate and sufficiently comprehensive to ensure that all COPCs, including possible 
transformation products, are analyzed.  Detection limits should be sufficiently sensitive to 
ensure that data quality objectives can be met.  Consultation with the analytical laboratory as 
part of the work plan development is recommended, particularly for volatile chemicals that may 
require adjustment or modification in the analytical procedures.  See Step 9 for further 
discussion.   
 
Data Evaluation and Risk Assessment Procedures 
 
The work plan should describe procedures for data evaluation and interpretation of sampling 
results.  For the health risk assessment, the work plan should describe the procedures for 
estimating contaminant concentrations for exposure assessment, and provide the exposure 
assumptions, toxicity criteria, and risk equations to be used for estimating cancer risk and 
hazard.  If risk-based screening concentrations will be used for evaluating risks, the chemical-
specific concentrations should be provided and the source of the criteria should be described.  
 
To compute statistical estimates for most environmental data, a minimum of eight samples is 
generally necessary, depending on the coefficient of variation and the underlying statistical 
distribution of the data.  Indoor air data sets are typically too limited to compute reasonable 
statistical estimates of contaminant concentration.  In these cases, DTSC recommends that the 
maximum observed concentration of each identified contaminant be used to estimate human 
health risks. 
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Contingency Planning 
 
Prior to initiating indoor air sampling, a contingency plan should be generated for responding to 
the indoor air sampling results.  Indoor air sampling data is an important line of evidence in the 
characterization of potential human health risks from vapor intrusion and for determining 
appropriate response actions for managing those risks.  The specific responses are determined 
on a case-by-case basis upon interpretation of at least two indoor air sampling events, along 
with consideration of all other lines of evidence and characterization of the risks.  Additional 
sampling events may be necessary if indoor air data indicate large spatial or temporal variations 
in contaminant concentrations.  The contingency plan should identify response actions for risk 
management, such as no further action, monitoring, mitigation, and/or source remediation, 
based on the weight of evidence.  See Step 10 for further discussion. 

Public Notification 

 
The public should be notified well in advance of indoor air sampling.  Sensitivity to building 
occupants is essential due to heightened concerns about potential exposure and disruption of 
daily routines.  Individual letters, fact sheets, and other appropriate materials should be mailed 
to occupants stating that indoor air testing is pending.  About two weeks prior to indoor air 
sampling, each occupant should be contacted in person to schedule the testing and to explain 
the testing procedures.  Also, written instructions should be provided.  The instructions should 
state that use of certain consumer products is discouraged due to potential biasing of the 
sampling results.  Then, at the time of sampling, the occupant should again be asked about 
consumer products.  Hence, at least two opportunities to discuss the use of consumer products 
with occupants prior to the indoor air sampling should take place.  See DTSC’s Vapor Intrusion 
Public Participation Advisory for detailed guidance on public outreach during this step. 
 
To the extent feasible, appointments are scheduled at the convenience of the building 
occupants.  Therefore, for residences, it is not uncommon to schedule appointments and initiate  
sampling in the evening after people return home from work.  

Building Screening and Indoor Air Sampling Preparation 

 
At the time of sampling, the Building Survey Form (Appendix L) should be completed and the 
building and indoor air should be screened as described below.  A floor diagram should be 
generated, illustrating the floor layout, chemical storage areas, garages, doorways, stairways, 
basement sumps, utility conduits, elevator shafts, and any other pertinent information (see 
Appendix L). 
 
Indoor sources of contamination should be identified and, if possible, removed from buildings 
prior to indoor air sampling.  Common household items, such as cleaners, glues, fingernail 
polish remover, aerosol sprays, paint, dry-cleaned clothes, and tap water can offgas and 
interfere with sampling results.  The presence of these interfering sources may bias indoor air 
sample results or preclude detection of vapors from the subsurface.  Commercial and 
household products should be inventoried every time indoor air is sampled so their potential 
contribution to indoor air contamination can be evaluated.  Each room in the building should be 
inspected, and products that contain volatile chemicals should be listed on the Building 
Screening Form (Appendix M) along with the volatile ingredients of each product. 
 
As appropriate, indoor contaminant sources can be located with portable field instruments that 
have detection limits in the parts per billion by volume range.  A properly calibrated portable gas 
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chromatograph/mass spectrometer (GC/MS) can yield reliable measurements in this range.  
Other instruments may be available to achieve these detection limits, such as photo-ionization 
detectors and the USEPA’s trace atmospheric gas analyzer (TAGA).  Once field instruments 
identify indoor sources of contamination, these sources can be either removed or sealed prior to 
indoor air sampling.  Removing these sources prior to testing is the most effective means of 
reducing bias and eliminating confounding factors.  Sealing containers rather than removal may 
be acceptable, but the containers should be tested with a field instrument to demonstrate that 
the seal is tight.  Once these interfering conditions are corrected, ventilation may be needed 
before sampling to eliminate residual contamination. 
 
When deploying or retrieving indoor air sampling devices, portable field instruments can also be 
used to determine the entry points of contaminated soil gas into the structure through the 
collection of measurements in the following areas: 
 

• Foundation-wall joints 

• Foundation cracks and concrete control joints 

• Building utility entry ways 

• Elevator shafts 

• Floor drains 

• Fixtures and seams around bathtubs and showers 
 
A barometer or differential pressure meter capable of measuring small increments of pressure 
(e.g., 0.03 inches of mercury) may be used to measure the difference in pressure between 
indoor and outdoor locations.  These measurements allow determination as to whether (1) a 
building is under or overpressurized and (2) pressure differences are present between locations 
within a building.  All indoor air screening and other measurements collected with field 
equipment should be annotated on building plot plans (Appendix L) and included in indoor air 
assessment reports. 
 
Step 9:  Indoor Air Sampling 
 
Indoor air sampling is conducted because subsurface contaminant concentrations pose a 
potential risk as determined by vapor intrusion modeling and risk assessment or by comparison 
with preliminary or site-specific risk-based screening levels.  Interpreting indoor air sampling 
results to assess the risk from vapor intrusion is challenging.  DTSC recommends that this step 
be undertaken after the subsurface has been completely characterized.  However, there may be 
site-specific circumstances when indoor air sampling may be conducted prior to full subsurface 
characterization, particularly to address public concerns.  As in other steps of this Guidance, 
public outreach is an essential component of any indoor air sampling work plan. 

Site Visits and Documentation 

 
Each indoor air sampling event may require numerous visits to the building potentially subject to 
vapor intrusion, as follows: 
 

• Meeting with building occupants to explain vapor intrusion investigation and schedule 
building screening and air sampling 

• Deployment and retrieval of air sampling equipment 

• Discussion of sampling results with building occupants 
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When scheduling the sampling, usually about two weeks prior to the field event, the intent of the 
data collection is explained to building occupants and written information (fact sheets and 
instructions) is provided.  Upon deployment of the sampling equipment, the Building Survey 
Form (Appendix L) is completed to denote the time, date, sample location, sample identification 
number, and weather conditions.  As appropriate, the building should be screened with a field 
instrument to locate VOC-emitting household products.  A photograph of each sampling device 
can assist in the documentation of the sampling activities and should be considered on a site-
by-site basis.  Upon sampling device retrieval, any changes in the building condition should be 
recorded and the occupants should be asked if any consumer products were used or brought 
into the building.  Regulatory staff should be present during all building visits, and sampling 
technicians are advised to conduct indoor air sampling in pairs.   
 
An operating industrial facility with processes or activities that use or produce the same 
chemicals that are contaminants in the subsurface presents a challenge for evaluation of vapor 
intrusion and risk.  Chemical releases to the environment should be characterized and mitigated 
based upon the risks to human and ecological receptors resulting from the release.  Because 
the chemicals in the industrial process are likely to confound indoor air sampling results, indoor 
air sampling may not be a viable option to further document the health risks associated with 
vapor intrusion.  Accordingly, the response action for subsurface contamination would proceed 
without the benefit of indoor air testing.  However, indoor air data for chemicals present in the 
subsurface, but not currently used or produced by the facility, may provide evidence of vapor 
intrusion.  Empirical attenuation factors developed for these subsurface co-contaminants may 
be extrapolated to the chemicals used in the facility process so that indoor air concentrations 
attributable to vapor intrusion can be estimated.  
 
Indoor Air Sampling 
 
Indoor air sampling should be conducted under conservative conditions.  In general, the 
windows of the building should be closed.  However, certain exceptions may be necessary if 
sampling is done in the summer in a building that is not air conditioned.  Likewise, ingress and 
egress activities should be minimized.  Heating, ventilation, and air conditioning (HVAC) 
systems should be operated normally for the season and time of day.  During colder months, 
heating systems should be operating for at least twenty-four hours prior to the scheduled 
sampling event to maintain normal indoor temperatures above 65°F before and during sampling. 
 
DTSC recommends the following when conducting indoor air sampling: 
 
1) Sampling Duration.  For the first sampling event, indoor air samples should be collected 

over a 24-hour period to ensure diurnal fluctuations in vapor intrusion and indoor air 
concentrations are included in the sampling period.  After vapor intrusion is confirmed, 
sampling events should be conducted to produce representative concentrations of the 
monitored compounds over the anticipated daily exposure period for building occupants.  
Hence, air samples should be collected over a 24-hour period for residential structures, 
over an 8-hour period for non-residential structures, and over a typical school day for 
students.  When feasible, 24-hour and 8-hour sampling may be conducted during the same 
sampling event.  In some cases, indoor air samples may be collected with passive 
samplers for longer sampling periods (see Appendix K).   

 
2) Number of Sampling Events.  One indoor air sampling event is not representative of 

continuous long-term exposure within a building.  Multiple sampling events should be 
conducted to characterize exposure over the long-term.  Numerous sampling events may 
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be required within a building before DTSC would consider “no further action” for the 
exposure pathway.  At a minimum, sampling data should be obtained over two seasons; 
late summer/early autumn and late winter/early spring.  The data evaluation and 
contingency plan for the site should guide decisions regarding the objective and number of 
sampling events.   

 
3) Number of Samples and Locations.  All floors of a residential structure potentially subject to 

vapor intrusion should be sampled for indoor air quality.  All occupied areas, as well as 
basements, should be sampled.  Based on site-specific conditions, it may be necessary to 
sample all units of an apartment building.  Sampling devices should be located in the 
breathing zone, approximately 3 to 5 feet off the ground for adults and at lower sampling 
heights if the receptors of concern are children as in a daycare center or school.  Samples 
should be collected in the center of the room, away from doors.  At a minimum, it is 
recommended that sampling points include the primary living area and likely locations for 
subsurface vapor entry (typically the bathroom or kitchen).  For multi-storied residential 
buildings, at least one sample should be collected on each floor.  When sampling an office 
building, the number and locations of samples should be based on site-specific conditions.  
In office buildings, samples should be collected from primary work areas and near the 
points of vapor entry (such as sumps, elevator shafts or floor drains) to help define the 
potential routes of entry.  

 
4) Sampling Equipment.  When sampling indoor air with evacuated canisters, extra canisters, 

pressure gauges, and flow regulators should be taken into the field in case the integrity of 
some of the canisters is compromised or if some flow regulators and pressure gauges 
malfunction.  Each sampling canister should have a dedicated vacuum gauge.  The gauge 
is needed to verify the canister is properly evacuated prior to initiation of sampling and to 
demonstrate that the canister is slightly depressurized upon completion of the sampling.  
Likewise, the gauge will indicate whether the canister’s flow regulator is functioning 
properly during sample collection.  Flow regulators should be configured to produce a 
constant sampling rate.  Sampling canisters, along with all flow regulators and pressure 
gauges, should be certified clean to the laboratory’s method reporting limit. 

 
Collecting air samples in canisters is currently the predominant sampling method used for 
indoor air investigations.  Canisters provide quantitative analytical data and achieve the low 
detection limits needed to support risk assessments.  USEPA Region 9 is currently 
evaluating the use of passive air samplers for indoor air investigations by conducting 
comparison studies with canisters at several sites in California (Lee et al., 2010).  Other 
researchers have also conducted comparison studies (Coyne et al., 2009; Bruno et al., 
2008; Odencrantz et al., 2009).  Passive samplers offer several advantages over canisters, 
including lower cost, simplicity and versatility of use, small size, unobtrusive appearance, 
and potential to collect samples over longer time periods than canister samplers.  At 
present, passive samplers appear to have potential as a reliable alternative to canister 
sampling in certain applications, particularly as a screening tool for identifying structures for 
further indoor air evaluation.  The use of passive samplers for screening or as a 
supplement to canister sampling should be based on the contaminants, site conditions, and 
project DQOs.  As passive sampler technology becomes further developed, and high 
quality, quantitatively accurate results for contaminant concentrations in indoor air can be 
achieved, data from passive samplers may be used in quantitative risk assessments.  See 
Appendix K for more information. 
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5) Analyte List.  Indoor air should be analyzed for all known and potential subsurface 
contaminants so that contaminants in the subsurface and indoor air can be correlated in the 
evaluation of vapor intrusion and the cumulative health risks associated with vapor intrusion 
can be characterized.  Limiting the indoor air testing to a few target analytes is not 
recommended, particularly for initial sampling events.  Subsequent to the initial sampling 
event, limiting target analytes might be justified on a case-by-case basis for sites that are 
fully characterized and all contaminants are known with certainty.  Analyzing air samples 
for a large suite of analytes may detect vapor intrusion-derived contaminants not previously 
detected in the subsurface.  Contaminants may not have been detected in the subsurface 
for various reasons, including but not limited to, a) elevated detection limits resulting from 
high concentrations of co-contaminants, b) sampling and analytical errors, c) temporal and 
spatial variation, d) inappropriate sampling locations and depths, and e) generation of 
unanticipated degradation and transformation products.  Multiple lines of evidence should 
be used to determine vapor intrusion-derived contaminants (see Step 10).  Data for indoor 
sources may indicate a potential background risk that should be communicated to 
occupants and considered in risk management decisions concerning the subsurface 
contamination. 

 
It is generally desirable to conduct concurrent sampling of other media, such as sub-slab soil 
gas, and/or groundwater, when sampling indoor air.  Sampling all media concurrently will give a 
more accurate representation of contaminant migration and reduce the uncertainty associated 
with the temporal variability in contaminant concentration data. 
 
Ambient (Outdoor) Air Samples 
 
Site-specific ambient (outdoor) air samples should be collected when indoor air sampling is 
conducted, with the realization that indoor and outdoor air samples will always have detectable 
concentrations of common air pollutants.  While local ambient air monitoring station data may be 
available, the data should be used with caution.  Ambient air station data are reported as basin-
wide results and are not typically useful when evaluating vapor intrusion.  However, ambient 
data from the local air district or the Air Resources Board can be included in the final indoor air 
assessment report.  When conducting a vapor intrusion assessment, site-specific ambient air 
data are used to interpret the measured indoor air concentrations, not to adjust the indoor air 
concentrations for risk assessment purposes. 
 
Ambient air samples should be collected at locations that are not influenced by subsurface 
contamination.  Therefore, ambient air samplers should be located upwind of subsurface 
plumes.  In addition, information on the types of industry in the neighborhood should be used 
when selecting ambient sample locations and interpreting the air data.  The ambient air data 
can be used as a qualitative tool to provide information regarding outside influences on indoor 
air quality.   
 
The following should be considered when collecting ambient air samples: 
 

• Sampling devices should be located approximately six feet off the ground. 
 

• Ambient sampling should be conducted concurrent with the indoor air sampling.   
 

• Ambient samples should be collected in upwind locations. 
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• Ambient samples should be located away from gasoline stations, automobiles, gasoline-
powered engines, fuel and oil storage tanks, chemical storage areas, and dry cleaners. 

 

• Sampling devices should be placed at least 10 feet beyond a tree’s drip line. 
 

• Ambient air samples should be collected on the upwind side of a building at a distance 
equal to twice the height of the building.   

 

• Three ambient samples, at a minimum, should be collected with each indoor air sampling 
event. 

 
Air Sampling Analytical Methods 
 
When sampling indoor air, analytical methods should include all contaminants of potential 
concern identified in the subsurface.  The goal of indoor air sampling is to measure volatile 
chemicals at levels lower than risk-based concentrations.  Therefore, the samples should be 
analyzed by methods that can achieve a method reporting limit of at least 0.025 µg/m3.  Some 
chemicals may require lower reporting limits, such as 1,2-dibromo-3-chloropropane, 1,2-
dibromoethane, 1,2,3-trichloropropane, and 1,3-butadiene.  Prior to choosing an analytical 
method, the laboratory should verify that it can achieve the minimum reporting limits for the 
target compounds as indicated by the project DQOs. 
 
The recommended laboratory analytical methods for specific volatile chemicals are listed in 
Table 1.  Detailed descriptions of these analytical methods are given in Cal/EPA’s Active Soil 
Gas Investigation Advisory and are briefly summarized here.  The analytical methods for air 
analysis that are capable of achieving appropriate detection limits are TO-14A (non-polar 
compounds only) and TO-15 (polar and non-polar compounds).  TO-10A and TO-13A are the 
suggested methods for the analysis of pesticides, herbicides, and PCBs. 
 
The analytical mode (i.e., full scan or selective ion mode [SIM]) should be dictated by the DQOs 
of the sampling event.  Generally, DTSC recommends analyzing air samples in full scan mode.  
The full scan mode will provide a more accurate identification of the analytes and corresponding 
concentrations in the sample.  Further, in full scan mode, all compounds can be confirmed by a 
mass spectral library.  SIM can achieve lower detection limits for contaminants and should be 
used when a known contaminant must be detected at relatively low concentrations.  Project 
DQOs might require analysis of a subset of samples by SIM, such as those expected to have 
lower concentrations.  The analysis of the remaining samples should be done in full scan mode.  
Both SIM and full scan analysis can be performed on the same sample if a sufficient sample 
volume is collected.   
 
Quality Assurance/Quality Control 
 
Only certified clean sampling devices should be used for air sampling.  Precautions should be 
taken to avoid sample interference such as fueling vehicles used to transport air sampling 
equipment or using solvent-based permanent marking pens in the field.  Once the samples are 
collected, they should be stored according to the method protocol and delivered to the analytical 
laboratory as soon as possible.  Sampling canisters subject to air travel should have vacuum 
measurements before and after transit to verify canister integrity.  Samples should not exceed 
recommended holding times.  To check the precision of the sampling, DTSC recommends 
collection of at least one duplicate per laboratory per field day.  Chain-of-custody protocols 
should be followed.  A trip blank is considered unnecessary when sampling with passivated 
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canisters.  Field blanks are necessary for USEPA Method TO-17 for sorbent tubes and should 
be submitted and analyzed with the samples.  

Post-Sampling Notification of Building Occupants 

 
Communicating indoor air sampling results to property owners and building occupants can be 
difficult because detectable concentrations of subsurface contaminants are often encountered, 
even if vapor intrusion is not transpiring at the building in question.  The means by which the 
results are conveyed is a project-specific decision, and should be identified prior to the indoor 
air sampling event, typically in the indoor air sampling work plan.  The results should be 
conveyed to property owners and building occupants individually or in small groups (because of 
privacy considerations) in a timely fashion.  In addition to any verbal discussion, the project 
team should consider providing an individualized letter about the sampling results, accompanied 
by additional explanatory information, as appropriate.  Refer to DTSC’s Vapor Intrusion Public 
Participation Advisory for additional discussion regarding the communication of indoor air 
sampling results to building occupants and owners.   
 
Privacy Rights 
 
The privacy rights of property owners and building occupants should be protected during the 
indoor air investigation and associated risk evaluation.  In general, personal information should 
not be released to the public if the release constitutes an unwarranted invasion of privacy.  Any 
privacy concerns should be addressed during the investigation-related activities (such as in the 
development of the public communication strategy, public participation actions, incidental 
communications with interested community members, and responses to press inquiries and 
Public Records Act Requests).   
 
Information regarding investigation and response actions on private property and within private 
buildings should be handled in a discrete manner, both to maintain privacy and to address any 
privacy concerns that the property owners or building occupants may have.  To the extent 
allowable by law, privacy concerns could be accommodated by providing the property owners 
and building occupants with the sampling results in a private letter while providing a general 
summary of the sampling results for public use.  The privacy rights of the property owners and 
building occupants have to be balanced against the public’s right to know.  The balancing test 
should be used on a case-by-case basis, in consultation with legal counsel.   
 
DTSC’s Vapor Intrusion Public Participation Advisory provides further discussion regarding 
privacy considerations.   
 
Step 10:  Evaluation of Indoor Air Sampling Results and Response Actions  
 
DTSC recommends a minimum of two indoor air sampling events before making a risk 
management decision for a building.  Investigators must be cognizant that short-term 
measurements rarely represent long-term conditions (Schuver and Mosley, 2009).  Discrete 
samples collected in most indoor air investigations may not adequately address temporal 
variation in contaminant concentration.  Also, it is usually not possible to collect enough samples 
for a rigorous statistical evaluation of the data.  Accordingly, DTSC recommends that risks be 
estimated using maximum concentrations. 
 
The primary objective of the indoor air sampling investigation is to determine if the 
contamination underneath the building is entering the indoor environment.  Interpretation of 
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indoor air sampling results should be done in conjunction of all available lines of evidence 
associated with a vapor intrusion evaluation.  The following items should be considered when 
interpreting indoor air data: 
 
1) Chemicals of Potential Concern.  An important line of evidence is the identification of 

subsurface contaminants at the site.  Vinyl chloride and other products from the breakdown 
of chlorinated solvents, such as 1,1-dichloroethene and cis-1,2-dichloroethene, which are 
uncommon in consumer products and not typically found in ambient air, can be indicative of 
vapor intrusion.  Likewise, radon in indoor air is another indicator that soil gas is migrating 
into the building.  

 
2) Ambient Measurements.  If indoor air concentrations are generally greater than ambient 

concentrations, and there are no known indoor air sources according to the building survey, 
there is a great likelihood that the indoor air concentrations are due to vapor intrusion.  
Ambient air in California contains numerous volatile chemicals, and these volatile 
chemicals, such as benzene and tetrachloroethlyene (PCE), should be found in both 
outdoor and indoor air, regardless of the occurrence of vapor intrusion.  If no contaminants 
are detected in outdoor or indoor samples, the data are suspect and the samples should be 
reanalyzed.   

 
3) Subslab Measurements.  Subslab samples provide a good indication of the volatile 

chemicals that could migrate into the building.  If the concentration of a chemical in subslab 
soil gas is equal to or less than indoor air concentrations, it is reasonable to conclude that 
the indoor air concentration may be derived in part from sources other than from vapor 
intrusion.  This conclusion assumes that soil gas naturally attenuates in the migration from 
the subslab into an overlying structure and that barometric pressure fluctuations are not 
causing reversible vapor flow. 

 
4) Comparison of Attenuation Factors.  Volatile chemicals beneath a building should move 

from the subsurface into indoor air at approximately the same rate.  Thus, chemical-specific 
attenuation factors, derived from indoor air and subsurface sampling data, should be 
similar.  If not, indoor sources of contamination may be present within the subject building. 

 
5) Soil Gas Measurements.  Typically, the greater the concentration of contaminants in soil 

gas, the more likely vapor intrusion will result in detectable concentrations in indoor air. 
 
6) Constituent Ratios.  Evaluating the ratio between concentrations of different chemicals in 

soil gas, subslab, and indoor air may help to identify potential vapor intrusion or screen out 
background sources (Feenstra, 2006).  For many volatile chemicals, the background 
concentration ratios are distinct from subsurface-derived volatile chemical ratios.  If the 
ratios of constituents in the indoor air sample are similar to the ratios observed in soil gas, 
one may conclude that the two are linked and that there is a contribution from the 
subsurface sources, especially if subsurface concentrations are significantly higher than 
indoor air concentrations.  This is a reasonable assumption because volatile subsurface 
contaminants will move into indoor air at similar rates.  Comparison of chemical ratios in 
groundwater to ratios in indoor air may also be considered.  However, these ratios should 
be adjusted for different relative volatilities of the contaminant using their Henry’s law 
constants. 

 
7) Isotope Analysis.  Compound-specific isotope analysis (CSIA), such as chlorine-36 and 

carbon-13, potentially can be used to distinguish between different chlorinated solvent 
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sources (Van Warmerdam et al., 1995).  The use of stable isotopes is a developing 
technique for vapor intrusion that may merit consideration in some situations.  Isotopic 
analysis might indicate whether the indoor contaminants have the same isotopic signature 
as subsurface contaminants, yielding an additional line of evidence for vapor intrusion 
(McHugh et al., 2011).  While no specific regulatory guidance exists for isotopes for vapor 
intrusion, USEPA (2008c) is a resource concerning isotopes in groundwater 
characterization. 

 
8) Indoor Air Contamination by Consumer Products.  The identification of indoor sources of 

contamination is an important activity because chemicals present in the building attributed 
to consumer products that are risk drivers will not be reduced when mitigation controls and 
source remediation are implemented. 

 
Risk Characterization 
 
Unless the data are sufficiently robust for statistical approximation of the average concentration, 
the maximum measured indoor air concentration of each chemical should be used in the 
equations in Appendix C to estimate the risk and hazard posed by vapor intrusion.  The risks 
from all volatile chemicals should be added to obtain the total potential risk for the indoor air 
exposure pathway.  Any site-specific exposure evaluation that deviates from the assumption of 
residential land use should be performed only with the approval of the oversight agency.  DTSC 
stresses that vapor intrusion is only one of many exposure pathways that are evaluated in a 
human health risk assessment.  Hence, the risk or hazard from the vapor intrusion pathway is 
added to the risks and hazards posed by all other chemicals and all other potentially complete 
exposure pathways in the characterization of the cumulative risk at a site, as discussed in 
Appendix C and USEPA (1989). 
 
As the final step in the risk assessment process, risk characterization integrates quantitative and 
qualitative information, and identifies the important strengths and uncertainties for each 
component of the assessment as part of the discussion of the confidence in the risk 
assessment.  The characterization of risk associated with the vapor intrusion pathway is a key 
step in decision-making and, along with other factors, in determining appropriate response 
actions. 

Response Actions for Risk Management 

 
Indoor air sampling data should be used along with other site data in the determination of 
appropriate response actions.  The need for specific responses will be determined on a case-
by-case basis, depending on the data from the indoor air sampling events, other lines of 
evidence, and risk characterization.  The response action for the site should follow the 
contingency plan as described in the approved indoor air sampling work plan.  All response 
actions associated with indoor air sampling should be done in consultation with the oversight 
agency. 
 
DTSC’s Vapor Intrusion Mitigation Advisory provides information and guidance on risk-based 
decision-making for vapor intrusion sites.  The risk management decision should take into 
account both site-specific and chemical-specific data.  Multiple lines of evidence and collection 
of additional data as appropriate should be used to reduce the uncertainty in evaluating vapor 
intrusion at the site.  Chemical-specific information to be evaluated would include: 1) toxicity 
endpoints and target-organs affected by the contaminants; 2) whether the chemical is a known 
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human carcinogen or a suspected human carcinogen; and 3) the uncertainties associated with 
the derivation of the toxicity criteria. 
 
The contingency plan outlined in the table below is an example of response actions based on 
certain quantitative risk assessment results.  In the example below, if the results of the indoor air 
sampling events indicate subsurface contaminants migrating into indoor air pose a risk less than 
1x10-6 and a hazard less than 1, and other lines of evidence indicate that subsurface 
contamination would not be expected to pose a greater risk in the future due to increasing 
concentration trends or transformation to more toxic contaminants, a no further action response 
is supported. 
 
If the initial evaluation of vapor intrusion indicates a risk between 1x10-6 and 1x10-4 or hazard 
index greater than 1, pursuant to this example, more data collection, such as repetitive indoor 
air sampling, may be prudent to refine the risk estimates and further characterize temporal 
variability.  In this example contingency plan, if the hazard posed by a single chemical exceeds 
one (hazard quotient > 1), an immediate response action may be warranted, particularly if an 
acute or subacute hazard may be indicated.  The nature and toxicity of the contaminant must be 
considered.  If multiple chemicals are present and the hazard index (HI) exceeds one but 
hazard quotients for individual chemicals are each less than one, a toxicological evaluation to 
segregate chemicals by target organ(s) and/or mechanisms of action may be conducted to 
further evaluate hazard.  After evaluating any additional sampling data and considering the 
weight of all lines of evidence for risk characterization, a risk management decision would be 
made for the building.  In some cases, it may be more prudent to mitigate vapor intrusion rather 
than collect additional indoor air data. 
 

EXAMPLE CONTINGENCY PLAN 
 

Vapor Intrusion 
Risk / Hazard

1
 

Risk Management 
Decision 

Activities 

Risk <1x10
-6 

Hazard Index ≤1.0 
No Further Action • None 

1x10
-6

 < Risk < 1x10
-4 

Hazard Index >1.0 
Evaluate Need for Action 

Possible  Actions: 

• Additional Data Collection 

• Monitoring 

• Additional Risk Characterization 

• Mitigation 

• Source Remediation 

Risk >1x10
-4 

Response Action Needed 
• Vapor Intrusion Mitigation 
 

• Source Remediation 

1
 Estimated from multiple lines of evidence. 

 
If the measured or predicted volatile chemical concentrations in indoor air, as contributed by 
subsurface vapor intrusion, are estimated to pose a potential long-term risk to human health 
above 1x10-4, both source remediation and vapor intrusion mitigation will be needed.  The timing 
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of this response action will depend on whether a building is existing or if future development will 
proceed before remedial goals are met.  The decision to implement a mitigation action should 
be based on multiple lines of evidence to evaluate potential human health risks from vapor 
intrusion.  The oversight agency must approve an appropriate response action decision 
document for any mitigation action. 
 
Site-specific ambient air data should also be used to help guide risk management decisions to 
determine if a response action is warranted.  DTSC does not anticipate a situation where vapor 
intrusion mitigation, such as a subslab depressurization system, would be warranted to reduce 
indoor air concentration below ambient (outdoor) levels.  However, in many cases, subsurface 
contamination may warrant remediation to alleviate risk due to other exposure pathways and 
concerns about groundwater protection.  Chemicals present in the building that are not known to 
be in the subsurface, but are risk drivers, will not be reduced when mitigation controls are 
implemented. 
 
Indoor air sampling data in combination with other lines of evidence are used to characterize 
vapor intrusion risk and help guide risk management decisions regarding response actions.  
Public concerns and risks associated with other exposure pathways are also considered in 
determining response actions.  The above table is provided as an example only and is not 
meant to circumvent or supersede any applicable regulatory processes or requirements.  For 
example, the nine feasibility study criteria pursuant to Title 40, Federal Code of Regulations, 
Section 300.430 apply when selecting response actions for Superfund sites.  All response 
actions associated with indoor air sampling should be done in consultation with the lead 
oversight agency. 
 
Step 11:  Mitigate Indoor Air Exposure, Monitoring, and Implementation of Engineering 
Controls 
 
If the health risk evaluation indicates a significant risk or hazard, vapor intrusion must be 
mitigated if the site is occupied or will be used prior to completion of remediation.  The goal of a 
vapor intrusion mitigation system is to reduce subsurface vapor contaminant entry into the 
building until the subsurface contamination source is remediated or no longer poses a 
significant risk to human health.  Remediation and mitigation are complementary components of 
a response action for volatile contaminants, addressing cleanup of subsurface contamination 
and impacts to human receptors by the vapor intrusion pathway, respectively.  DTSC does not 
consider a vapor intrusion mitigation system as a means of remediating the source of the 
subsurface contamination. 
 
The most commonly accepted mitigation techniques are subslab venting and subslab 
depressurization.  These and other techniques are discussed in detail in DTSC’s Vapor 
Intrusion Mitigation Advisory.  Alteration of the HVAC system to provide positive pressure within 
commercial buildings may be considered as an interim mitigation measure to reduce vapor 
intrusion exposure, but should not be considered a long-term solution.  DTSC acknowledges 
that other potential mitigation approaches may be appropriate and that flexibility is needed to 
address site-specific conditions.  Moreover, mitigation technologies may be developed in the 
future that will have equal or better performance than subslab venting or subslab 
depressurization systems.   
 
At some sites, where the removal or reduction of contaminant source concentrations to an 
acceptable level of risk is not possible, engineering measures and institutional controls must be 
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utilized to reduce or prevent potential vapor intrusion exposure.  Land use covenants will be 
required in these cases, typically include the following:  
 

• A description of the potential cause of the unacceptable risk 

• A prohibition against construction unless contaminant concentrations are reduced to 
acceptable risk levels through the removal or treatment of contamination 

• The implementation and monitoring of appropriate engineered remedies to prevent or 
reduce vapor intrusion until risk-based cleanup levels have been met 

• A Site Management Plan containing 
o Notification requirements to utility workers or contractors that may have contact 

with contaminated soil, soil gas, and/or groundwater while installing utilities or 
undertaking construction activities 

o Site-specific worker health and safety plans 
 
This documentation should be recorded at the local County Recorder’s Office after approval by 
the oversight agency.  More information about institutional controls can be found in DTSC’s 
Vapor Intrusion Mitigation Advisory and USEPA (2010). 
 
FIVE-YEAR REVIEWS 
 
When a response action results in residual contamination remaining on site at concentrations 
that would preclude unrestricted land use, reviews must be conducted every five years to 
evaluate the functionality and effectiveness of the selected remedy.  These reviews usually 
address the following questions: 
 

• Are the response action and/or mitigation functioning as intended? 

• Are the cleanup objectives, goals, and criteria used at the time of initial implementation still 
valid? 

• Does new information question the protectiveness of the remedy? 

• Have there been significant changes in the distribution or concentrations of contaminants at 
the site? 

• Are modifications needed to make the operations and maintenance plan more effective? 
 
Older sites where volatile chemicals were evaluated without consideration of vapor intrusion 
may be reopened during a five-year review to determine if the original response action remains 
protective of human health.  See USEPA (2001) for more information about the five-year review 
process. 
 
VOLATILE PETROLEUM HYDROCARBONS 
 
For petroleum release sites, specific volatile indicator compounds within petroleum (such as 
benzene, toluene, ethyl benzene, xylenes [BTEX] and naphthalene) should be evaluated for 
vapor intrusion exposure.  Analysis of just these indicator compounds may be sufficient for risk 
assessment purposes.  If it is necessary to quantitatively assess risk associated with total 
petroleum hydrocarbon (TPH), a fractionated TPH analysis can be performed.  A fractionated 
TPH analysis provides information regarding the class of compounds present, such as aliphatic 
and aromatic hydrocarbons.  These analyses provide much more detailed information about the 
petroleum mixture, which is needed for fate-and-transport estimates and human health risk 
assessment for TPH.  Having these more definitive data allows for the development of site-
specific cleanup goals that eliminate reliance on conservative screening levels.  Depending on 
the nature and extent of the contamination, TPH fraction and mixture, concentrations, and 
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degree of weathering, representative samples for TPH fraction analysis may be collected from a 
subset of the locations sampled for TPH. 
 
Aerobic biodegradation of petroleum hydrocarbon vapors will occur if proper conditions exist in 
the vadose zone.  If sufficient oxygen is present along with appropriate soil moisture, nutrients, 
and pH conditions, volatile petroleum hydrocarbons can readily biodegrade in the vadose zone.  
To evaluate the vapor intrusion of petroleum hydrocarbons, the California State Water 
Resources Control Board’s updated Leaking Underground Fuel Tank Guidance Manual should 
be followed in conjunction with the procedures with this Guidance. 
 
CONFIRMATION SAMPLING FOR THE COMPLETION OF REMEDIATION 
 
To verify that cleanup activities have reduced subsurface volatile chemical concentrations to 
levels protective of human health, including receptors subject to vapor intrusion, subsurface 
confirmation samples should be collected and analyzed for appropriate COPCs.  DTSC (2010) 
concluded that excavation with off-site disposal and soil vapor extraction (SVE) were the most 
frequently selected cleanup alternatives for sites contaminated with chlorinated VOCs.  The 
sampling strategy for each proven technology is discussed below. 
 
Excavation with Offsite Disposal 
 
Soil matrix samples should be collected from the floor and sidewalls of excavations to 
demonstrate achievement of remedial objectives.  These samples should be collected in 
accordance with USEPA Method 5035 (DTSC, 2004).  Post-excavation soil matrix sampling 
should occur as soon as possible after completion of excavation activities.  Soil matrix samples 
should not be obtained from exposed excavation surfaces.  Rather, soil matrix samples should 
be collected approximately six to eight inches interior to the exposed surface to alleviate 
potential sample bias due to the volatilization of contaminants. 
 
Soil gas samples should be collected from the around the perimeter of the excavation, and 
within and/or below the excavation footprint, to evaluate the effectiveness of the remedy on 
eliminating the possibility of vapor intrusion.  These samples should be collected at least five 
feet from exposed soil surfaces to minimize the effects of atmospheric influences on sample 
representativeness.  Soil gas samples should be collected in accordance with Cal/EPA’s Active 
Soil Gas Investigation Advisory which recommends the installation of semi-permanent soil vapor 
wells. 
 
Non-excavated subsurface volatile chemical sources can potentially contaminate clean 
backfilled material through vapor transport.  Hence, where excavations are above contaminated 
groundwater or adjacent to residual volatile chemical contamination, soil gas monitoring in the 
backfilled material may be necessary to determine if the remedial objectives have been 
achieved.  The duration of the post-excavation monitoring within the backfilled material should 
be based upon the time needed to re-establish subsurface equilibrium.  The time to reach 
steady-state conditions can be estimated using the methods described in Johnson and others 
(1999).  Figure 4 contains an example of timeframes for approaching steady-state vapor 
concentrations for a hypothetical site.  The timeframes can be lengthy for large excavations.  If 
these monitoring timeframes are incompatible with schedules for property redevelopment, 
consideration should be given to expanding the size of the proposed excavation.  Further 
characterization of adjacent soils to refine estimates of contaminant distribution should also be 
considered. 
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Soil Vapor Extraction 
 
Soil gas samples should be collected from vapor monitoring wells during the operation and 
rebound testing of SVE systems.  Upon completion of SVE, rebound testing should be 
conducted to determine if subsurface concentrations increase after a reasonable shutdown 
period.  For rebound testing, data from soil vapor monitoring wells are preferred over data from 
extraction wells because of their shorter screen intervals.  Significant concentration rebound 
during the first few sampling events after system shutdown indicates a need to optimize and 
restart a SVE system.  If no significant rebound occurs, the next step typically is an assessment 
of whether the system is ready for site closure.  The closure assessment for a SVE system 
should be based on concentration and trend data obtained from the system’s inlet stream, 
extraction wells, and depth-specific vapor monitoring wells located in the original contaminant 
plume.  Final confirmation sampling should be conducted only after the subsurface has reached 
equilibrium.  These timeframes can be determined using Johnson and others (1999) and an 
example is shown in Figure 4.   
 
DOCUMENTING VAPOR INTRUSION INVESTIGATIONS  
 
DTSC anticipates that numerous documents will be submitted for agency review and approval 
during the process of evaluating a site for vapor intrusion.  Work plans should be submitted for 
all phases of work, such as characterization of subsurface contamination, fate and transport 
modeling, community outreach, sampling of indoor air, health risk determination, and 
implementation of mitigation measures.  Likewise, reports describing the completion of each of 
these activities, along with interpretations and conclusions derived from the data, should also be 
submitted to the oversight agency for approval. 
 
The following components should be included in a vapor intrusion risk assessment report:  
 
1) Conceptual Site Model.  The CSM should describe site conditions and state the 

assumptions made to generate the CSM.  The CSM should describe the potential for 
exposure to hazardous chemicals based on the sources of contamination, the release 
mechanisms, the transport media, the exposure pathways, and the potential receptors.  
The CSM should include a diagrammatic or schematic presentation that relates the source 
of contamination to human receptors and identifies all the potential sources of 
contamination, the potentially contaminated media, and exposure pathways.  

 
2) Laboratory Analytical Reports.  Laboratory reports are routinely submitted to the oversight 

agency to demonstrate the quality of the analytical data collected during all phases of site 
characterization.  Thus, all laboratory reports associated with vapor intrusion, involving both 
chemical and geotechnical analyses, should be submitted for review.  The laboratory 
reports should include all quality assurance and quality control information, such as 
analytical methods, laboratory control samples, calibration data, matrix spikes, matrix spike 
duplicates, field duplicates, trip blanks, and equipment blanks.  Additionally, analytical 
detection limits should be annotated in the laboratory reports and detection limits should be 
sufficiently low so that risk assessment can be properly conducted. 

 
3) Contaminant Distribution.  Plume maps should be provided to show the spatial distribution 

of contaminants in the subsurface.  The maps should display the contaminant distribution 
for soil gas, soil matrix, and groundwater, through the depiction of isoconcentration contour 
maps for the COPCs.  All data used to construct the contour maps should be clearly 
annotated on the maps.  Ideally, the base map for plume presentation should be provided 
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on an aerial photograph.  Likewise, geological cross sections, which illustrate the 
distribution of contaminants, should be provided 

 
4) Modeling and Input Parameters.  The methods used to evaluate the fate and transport of 

contaminants should be described.  All input parameters and the technical justification for 
their selection should be provided.  All parameters should be summarized into a single 
table.  Any models supporting the evaluation of vapor intrusion, such as groundwater 
transport models and calculations of equilibrium times, should be reported. 

 
6) Vapor Intrusion Risk Assessment.  Indoor air concentrations, exposure assumptions, 

cancer and noncancer toxicity criteria, and risk assessment equations used to estimate 
vapor intrusion risks should be provided, along with chemical-specific and multi-chemical 
cumulative cancer risk and hazard estimates.  If risk-based screening concentrations are 
used to estimate risks, the screening concentrations, reference/source, and toxicity basis 
should be reported.  If the USEPA Vapor Intrusion Model is used, copies of the EXCEL™ 
spreadsheets should be provided.  The risk characterization should include the uncertainty 
analysis as described below. 

 
7) Risk Isopleths. As appropriate, site maps demonstrating contour lines of equal risk 

(isopleths) should be generated to assist in the understanding of the spatial distribution of 
risk.  For sites with multiple contaminants, the total risk must be calculated for each 
sampling location to construct the isopleth. 

 
9) Uncertainty Analysis.  An analysis of uncertainty associated with risk estimates should be 

performed in a semi-quantitative fashion.  Uncertainty is a consequence of imperfect 
knowledge and can usually be reduced by addressing potential data gaps.  Typically, 
uncertainty exists in characterization of the nature and extent of contamination, in 
environmental fate and transport modeling, and in the magnitude and duration of exposure 
of various receptors.  Accordingly, all vapor intrusion evaluations should include a 
discussion of the likely bias and magnitude of errors associated with uncertainties in 
estimating the risk.  A fair and balanced characterization of uncertainty is important 
because most risk estimates are not highly precise and many risk managers are tempted to 
over-interpret the resulting values.  Risk characterization, including a well-performed 
uncertainty analysis, will place the risk estimates in the proper perspective for informed 
decision-making.  The uncertainty analysis should include a tabular summary of the values 
used to estimate exposure as well as those used to estimate the transport of volatile 
chemicals in the subsurface.  For each variable, the table should include the range of 
possible values.  In addition, a brief description of the selection rationale should be 
included.  In conjunction with the table, the uncertainty discussion summarizes the major 
assumptions of the exposure assessment, discusses the uncertainty associated with each, 
and describes how this uncertainty is expected to affect the estimate of exposure.  See 
Appendix C for uncertainties associated with vapor intrusion risk assessment.  DTSC 
recommends that the uncertainty analysis for vapor intrusion modeling be conducted in a 
similar manner to that described by Johnson (2002).  USEPA (1989) should be consulted 
for analysis of uncertainties in other components and aspects of the risk characterization. 
 

10) Professional Certification.  To comply with the Geologist and Geophysicist Act, codified in 
Section 7835 of the Business and Professions Code, and the Professional Engineers Act, 
codified in Sections 6700-6799 of the Business and Professions Code, any report 
submitted that contains geologic or engineering conclusions, recommendations, or 
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technical interpretations must be signed or stamped by a qualified California professional 
geologist or professional civil engineer who takes responsibility for the report’s technical.   

 
PUBLIC OUTREACH 
 
Community outreach is an essential component of the investigation and remediation of any 
contaminated site, but is particularly critical when dealing with potential or confirmed vapor 
intrusion.  Vapor intrusion concerns are unique as compared to other exposure pathways.  
Simple avoidance techniques are not an option for impacts to the air people breathe in their 
homes, schools, or workplaces.  Hence, the scope of public participation activities at potential or 
known vapor intrusion sites likely will require more extensive strategy and outreach than is 
applied at other types of contaminated sites.  Thus, it is recommended that the public is 
engaged as early as possible and is kept informed about all field work and project decisions.  
Face-to-face meetings with those stakeholders who live, work, or otherwise occupy the 
buildings under investigation, and in which mitigation measures are needed, are essential.  As 
with any contaminated site, DTSC’s Public Participation Policy and Procedures Manual should 
be followed and a site-specific communication plan and strategy should be developed.  
Additionally, DTSC’s Vapor Intrusion Public Participation Advisory provides guidance for public 
outreach efforts and includes sample documents and public information materials for use during 
all phases of work associated with vapor intrusion. 
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FIGURE 1 – VAPOR INTRUSION TO INDOOR AIR ASSESSMENT 
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FIGURE 2 – CONCEPTUAL MODEL FOR VAPOR INTRUSION 

  
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Vapor intrusion is the migration of volatile chemicals from contaminated soil and groundwater 
through the subsurface and into the indoor air spaces of overlying or nearby buildings.  Vapors 
enter the buildings through foundation openings, such as cracks, seams, and utility holes.  The 
vapor concentrations attenuate, or decrease, as they migrate upwards. The attenuation occurs 
as a result of the processes that control vapor migration in soil, which are diffusion and 
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continue to migrate within the subsurface or escape to the atmosphere.  
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FIGURE 3 – UTILITY CORRIDOR DECISION TREE  
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FIGURE 4 – TIME TO REACH STEADY-STATE CONDITIONS 
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The figure demonstrates the estimated time to reach near steady-state vapor concentration at 
some distance from a contaminant source (Johnson et al., 1999; Equation 4) for PCE in the 
vadose zone.  The figure shows time to equilibrium for two retardation factors.  Sandy 
conditions were assumed (effective diffusion coefficient = 0.012 centimeters squared per 
second) with PCE physical properties from USEPA (2002a). 
  



State of California  October 2011 
Vapor Intrusion Guidance Document – Final  DTSC – Cal/EPA  
 

 52 

TABLE 1 - List of Chemicals to be Considered for the Vapor Intrusion Pathway 
 

CAS 
Number 

Chemical 
Chemical 

Sufficiently  
Volatile?

2
 

Chemical 
Sufficiently 

Toxic?
3
 

Recommended 
Laboratory 

Method 

630-20-6 1,1,1,2-Tetrachloroethane yes yes TO-15 

71-55-6 1,1,1-Trichloroethane yes yes TO-15 
79-34-5 1,1,2,2-Tetrachloroethane yes yes TO-15 

76-13-1 1,1,2-Trichloro-1,2,2-trifluoroethane yes yes TO-15 

79-00-5 1,1,2-Trichloroethane yes yes TO-15 

75-34-3 1,1-Dichloroethane yes yes TO-15 

75-35-4 1,1-Dichloroethylene yes yes TO-15 

96-18-4 1,2,3-Trichloropropane yes yes TO-15 
120-82-1 1,2,4-Trichlorobenzene yes yes TO-15 

95-63-6 1,2,4-Trimethylbenzene yes yes TO-15 

96-12-8 1,2-Dibromo-3-chloropropane yes yes TO-15 

106-93-4 1,2-Dibromoethane yes yes TO-15 

95-50-1 1,2-Dichlorobenzene yes yes TO-15 
107-06-2 1,2-Dichloroethane yes yes TO-15 

78-87-5 1,2-Dichloropropane yes yes TO-15 

108-67-8 1,3,5-Trimethylbenzene yes yes TO-15 

106-99-0 1,3-Butadiene yes yes TO-15 

541-73-1 1,3-Dichlorobenzene yes yes TO-15 

542-75-6 1,3-Dichloropropene yes yes TO-15 
106-46-7 1,4-Dichlorobenzene yes yes TO-15 

123-91-1 1,4-Dioxane yes yes TO-15 

109-69-3 1-Chlorobutane yes yes TO-15 

126-99-8 2-Chloro-1,3-butadiene (chloroprene) yes yes TO-15 

95-57-8 2-Chlorophenol yes yes TO-13A 
75-29-6 2-Chloropropane yes yes TO-15 

91-57-6 2-Methylnaphthalene yes yes TO-13A 

79-46-9 2-Nitropropane yes yes TO-15 

83-32-9 Acenaphthene yes yes TO-13A 

75-07-0 Acetaldehyde yes yes TO-11A, TO-15 
67-64-1 Acetone yes yes TO-11A, 15, 17 

75-05-8 Acetonitrile yes yes TO-15 

98-86-2 Acetophenone yes yes TO-15 

107-02-8 Acrolein (propenal) yes yes TO-15 

107-13-1 Acrylonitrile yes yes TO-15 

309-00-2 Aldrin yes yes TO-4A, 10A, 13A 
319-84-6 alpha-HCH (alpha-BHC) yes yes TO-4A, 10A, 13A 

100-52-7 Benzaldehyde yes yes TO-11A 

71-43-2 Benzene yes yes TO-15 

205-99-2 Benzo(b)fluoranthene yes yes TO-13A 

100-44-7 Benzylchloride yes yes TO-15 
91-58-7 beta-Chloronaphthalene yes n/a  TO-13A 

92-52-4 Biphenyl yes yes TO-4A, 10A, 13A 

111-44-4 Bis(2-chloroethyl)ether yes yes TO-15 

108-60-1 Bis(2-chloroisopropyl)ether yes yes TO-15 

542-88-1 Bis(chloromethyl)ether yes yes TO-15 

75-27-4 Bromodichloromethane yes yes TO-15 
75-25-2 Bromoform yes yes TO-15 

75-15-0 Carbon disulfide yes yes TO-15 

56-23-5 Carbon tetrachloride yes yes TO-15 

57-74-9 Chlordane yes yes TO-10A, 13A 
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CAS 
Number 

Chemical 
Chemical 

Sufficiently  
Volatile?

2
 

Chemical 
Sufficiently 

Toxic?
3
 

Recommended 
Laboratory 

Method 

108-90-7 Chlorobenzene yes yes TO-15 

124-48-1 Chlorodibromomethane yes yes TO-15 

75-45-6 Chlorodifluoromethane yes yes TO-15 
75-00-3 Chloroethane (ethyl chloride) yes yes TO-15 

67-66-3 Chloroform yes yes TO-15 

218-01-9 Chrysene yes yes TO-13A 

156-59-2 cis-1,2-Dichloroethylene yes yes TO-15 

123-73-9 Crotonaldehyde (2-butenal) yes yes TO-11A 

98-82-8 Cumene (isopropylbenzene) yes yes TO-15 
72-55-9 DDE yes yes TO-4A, 10A, 13A 

132-64-9 Dibenzofuran yes yes TO-13A 

25512-42-9 Dichlorobiphenyl (PCB)
4 

yes yes TO-4A, 10A, 13A 

75-71-8 Dichlorodifluoromethane yes yes TO-15 

60-57-1 Dieldrin yes yes TO-4A, 10A, 13A 
108-20-3 Diisopropyl ether (DIPE) yes yes TO-15 

115-29-7 Endosulfan yes no TO-10A, 13A 

106-89-8 Epichlorohydrin yes yes TO-15 

60-29-7 Ethyl ether yes yes TO-15 

637-92-3 Ethyl tert-butyl ether (ETBE) yes n/a TO-15 

141-78-6 Ethylacetate yes yes TO-15 
100-41-4 Ethylbenzene yes yes TO-15 

75-21-8 Ethylene oxide yes yes TO-15 

97-63-2 Ethylmethacrylate yes yes TO-15 

86-73-7 Fluorene yes yes TO-13A 

110-00-9 Furan yes yes TO-15 
58-89-9 gamma-HCH (lindane) yes yes TO-4A, 10A, 13A 

76-44-8 Heptachlor yes yes TO-4A, 10A, 13A 

87-68-3 Hexachloro-1,3-butadiene yes yes TO-15 

118-74-1 Hexachlorobenzene yes yes TO-4A, 10A, 13A 

77-47-4 Hexachlorocyclopentadiene yes yes TO-10A, 13A 

67-72-1 Hexachloroethane yes yes TO-15 
110-54-3 Hexane yes yes TO-15 

74-90-8 Hydrogen cyanide yes yes OSHA ID-120 

78-83-1 Isobutanol yes yes TO-15, 17 

7439-97-6 Mercury (elemental) yes yes OSHA ID-140 

126-98-7 Methacrylonitrile yes yes TO-15 
72-43-5 Methoxychlor yes no TO-4A, 10A, 13A 

79-20-9 Methyl acetate yes yes TO-17 

96-33-3 Methyl acrylate yes yes TO-17 

74-83-9 Methyl bromide (bromomethane) yes yes TO-15 

74-87-3 Methyl chloride (chloromethane) yes yes TO-15 
1634-04-4 Methyl tert-butyl ether (MTBE) yes yes TO-15 

108-87-2 Methylcyclohexane yes yes TO-15 

74-95-3 Methylene  bromide yes yes TO-15 

75-09-2 Methylene chloride yes yes TO-15 

78-93-3 Methylethylketone (2-butanone) yes yes TO-15 

108-10-1 Methylisobutylketone yes yes TO-15 
80-62-6 Methylmethacrylate yes yes TO-15 

27323-18-8 Monochlorobiphenyl (PCB)
4 

yes yes TO-4A, 10A, 13A 

108-38-3 m-Xylene yes yes TO-15 

91-20-3 Naphthalene yes yes TO-15, 17 

104-51-8 n-Butylbenzene yes yes TO-15 
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CAS 
Number 

Chemical 
Chemical 

Sufficiently  
Volatile?

2
 

Chemical 
Sufficiently 

Toxic?
3
 

Recommended 
Laboratory 

Method 

98-95-3 Nitrobenzene yes yes TO-13A, 15 

924-16-3 N-Nitroso-di-n-butylamine yes yes TO-13A 

103-65-1 n-Propylbenzene yes yes TO-15 
88-72-2 o-Nitrotoluene yes yes TO-13A, 17 

95-47-6 o-Xylene yes yes TO-15 

106-42-3 p-Xylene yes yes TO-15 

129-00-0 Pyrene yes no TO-13A 

135-98-8 sec-Butylbenzene yes yes TO-15 

100-42-5 Styrene yes yes TO-15 
994-05-8 Tert-amyl methyl ether (TAME) yes n/a TO-15 

75-65-0 Tert-butyl alcohol (TBA) yes n/a TO-15 

98-06-6 tert-Butylbenzene yes yes TO-15 

127-18-4 Tetrachloroethylene yes yes TO-15 

108-88-3 Toluene yes yes TO-15 
156-60-5 trans-1,2-Dichloroethylene yes yes TO-15 

79-01-6 Trichloroethylene yes yes TO-15 

75-69-4 Trichlorofluoromethane yes yes TO-15 

108-05-4 Vinyl acetate yes yes TO-15 

75-01-4 Vinyl chloride (chloroethene) yes yes TO-15 
CAS = Chemical Abstracts Service 
n/a = not available 

 
Notes: 
 
1. Table 1 was generated from the chemicals listed in USEPA (2002a) with the addition of fuel 

oxygenates and two polychlorinated biphenyl congeners due to the volatility and toxicity of 
monochlorobiphenyl and dichlorobiphenyl (Davis et al., 2002; Davis and Wade, 2003).  

 
2. Sufficiently volatile is defined as having a Henry’s law constant of greater than 10

-5
 atmospheres-

meter cubed per mole (USEPA, 2002a). 
 
3. Sufficiently toxic is defined as exposure to indoor air concentrations from subslab soil gas at 

saturated conditions where attenuation over the foundation slab is 0.05.  Only endosulfan, 
methoxychlor, and pyrene are not sufficiently toxic to be considered for vapor intrusion evaluations.  

 
4. The physical properties of Arochlor 1221 were used for monochlorobiphenyl and dichlorobiphenyl. 
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TABLE 2 - Attenuation Factors for Preliminary Screening Evaluations (Step 5)  
 

 

Building 
Scenario 

Building 
Type 

Sample Location Attenuation Factor 

Contaminant Source 0.002 

Crawl Space 1.0 Residential 

Subslab 0.05 

Contaminant Source 0.001 

Existing 

Commercial 

Subslab 0.05 

Residential Contaminant Source 0.001 

Future 

Commercial Contaminant Source 0.0005 

 
Note:  The basis for the attenuation factors can be found in Appendix B.   
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TABLE 3 - Input Parameters for Site-Specific Screening Evaluations (Step 7) 
 

 

Primary Input Parameters Site-Specific Evaluation 
Basis for Site-Specific 

Parameter 

Cs Subsurface concentrations
1
 Statistical approximation

1
 - 

θt Soil total porosity
2
 Site-specific Use ASTM D854 

θw Soil volumetric water content
2
 Site-specific Use ASTM D2216 

θa Soil volumetric air content
2
 Site-specific Calculate from θw 

ρs Soil bulk density Site-specific Use ASTM 2937  

θtcap Capillary zone total porosity Site-specific Use ASTM D854 

θwcap 
Capillary zone volumetric water 

content 
Site-specific 

Calculate from USEPA, 
2003 

θacap Capillary zone volumetric air content Site-specific Calculate from θwcap 

Lcap Thickness of the capillary fringe Site-specific 
Calculate from Fetter 

(2001) 

k Soil permeability
3
 Site-specific 

In-situ measurement 
(Appendix J) 

foc Soil fraction organic carbon Site-specific 
Use Walkley-Black 

method 

°T Soil and groundwater temperature Site-specific Field measurement 

ΔP Indoor – outdoor pressure differential 40 g/cm-s
2
 USEPA, 2002a 

η Crack-to-total area ratio 0.005 Johnson, 2002 

Eb Indoor air exchange rate – residential 0.5 / hour 
USEPA, 1997b 
(California data) 

Eb Indoor air exchange rate - commercial 1.0 / hour CEC, 2001 

Lcrack Foundation slab thickness Site-specific - 

Lb,Wb,Hb Building dimensions
4
 Site-specific - 

Foundation depth below grade – 
building with no basement 15 cm USEPA, 2002a 

Lf 
Foundation depth below grade – 

building with basement 200 cm USEPA, 2002a 

Lt Distance from foundation to source Site-specific - 

Lwt 
Distance from foundation to 

groundwater 
Site-specific - 

Qsoil Soil gas advective rate
5
 5 L/minute USEPA 2002a 

CEC = California Energy Commission 
cm = centimeters 
g/cm-s

2 
= grams per centimeter – seconds squared 

L = liters 

 

Notes: 

 
1. For existing buildings, maximum concentrations should be used unless a statistically robust dataset is 

available to approximate the contaminant source term.  A robust dataset usually requires the 
collection of at least eight samples (USEPA, 1992b).  Statistical approximations can be determined 
with ProUCL (USEPA, 2004b).  For future buildings, the maximum subsurface concentrations should 
be used.  Ideally, for the future building scenario, there should be at least one soil gas sample per 
residential building footprint. 

 
2. In-situ measurement of effective diffusion coefficient is recommended over inferring the input 

parameter from the soil’s water content, air content, and total porosity.  See Appendix I. 
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3. A soil gas advection rate (Qsoil) of 5 liters per minute should be used with the default building size 

unless an in-situ measurement of air permeability of the shallow soil is available.  Hence, the USEPA 
Vapor Intrusion Model should only calculate a site-specific Qsoil when site-specific permeability 
measurements are available. 

 
4. The default building size is 10 meters by 10 meters (USEPA 2002a). 
 
5. For structures larger than the default building size, the default value for Qsoil of 5 liters per minute 

should be proportionally increased in a linear fashion as a function of the spatial footprint of the 
building.  For example, a building of 1,000 square meters will have, for modeling purposes, a soil gas 
advection rate of 50 liters per minute. 
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APPENDIX A - FLUX CHAMBERS 
 
The development of the emission isolation flux chamber arose from the need to assess vapor 
emissions from contaminated soil and other environmental media at Superfund sites as part of 
remedial investigation efforts.  An enclosure or chamber is used to isolate a soil surface and 
provide a direct measurement of the contaminant flux at the soil-air interface.  The flux chamber 
results are then used to evaluate the impact of contaminated soil and other media on ambient 
air quality.  The assessment of emissions of volatile chemicals with flux chambers is usually 
done in conjunction with either TO-14A (USEPA, 1999a) or TO-15 (USEPA, 1999b) analytical 
techniques. 
 
There are two types of flux chambers, the static chamber method and the dynamic chamber 
method.   
 
1) Dynamic Method.  A sweep gas is continuously introduced into the chamber during the 

incubation period and an equivalent amount of chamber gas is allowed to escape.  The 
chamber is assumed to reach a steady-state condition after it has been swept four or five 
times by the sweep gas.  At steady-state conditions, the contaminant concentration in the 
outlet gas is equivalent to the concentration in the chamber.  The outlet gas is then usually 
sampled with a passivated metal canister. 

 
2) Static Method.  Contaminants migrate into the static chamber and the contaminant 

concentration builds-up over the incubation period.  Discrete samples for analysis are 
withdrawn either at the end of the incubation period or at regular intervals during the 
incubation period.  The required equipment for static testing is very simple, consisting 
essentially of a collection container with sampling ports. 

 
USEPA PUBLICATIONS ON THE USE OF FLUX CHAMBERS  
 
USEPA developed procedures for the use of emission isolation flux chambers for evaluating the 
flux of chemicals from the soil-air interface (USEPA, 1986).  While USEPA (1986) describes the 
construction of flux chambers and procedures for the collection of flux chamber data in the field, 
the USEPA document is a technical reference only.  The document provides no information 
concerning the use of flux chambers to estimate human health risk associated with vapor 
emissions from the ground surface.  Subsequent USEPA technical documents (USEPA 1990, 
1992a, and 1992b) discuss the general application of flux chambers for evaluating the impact of 
contaminated soil and other media on ambient air quality. 
 
USEPA (1992c) recommends that flux chambers should not be used to evaluate vapor 
intrusion.  Rather, the guidance recommends that soil gas samples be collected as a 
mechanism to evaluate vapor intrusion.  The USEPA document states that “flux chambers. . . 
may give significantly negatively biased results if building underpressurization is exerting an 
effect on soil gas flow rates” and that “low permeability zones near the surface, frozen ground, 
or wet surfaces may also result in low flux chamber results.”   
 
USEPA’s 2002 guidance document on vapor intrusion recommends quantifying subsurface 
contaminant sources through soil gas and groundwater sampling and then using this data as a 
means to evaluate indoor air exposure.  This USEPA guidance document provides screening 
values for both soil gas and groundwater that are protective of human exposure due to vapor 
intrusion.  The USEPA guidance document does not provide information on using flux chambers 
to estimate the impact of subsurface contamination on indoor air receptors.  Rather, USEPA 
implies that flux chamber measurements can be used as an additional line of evidence for 
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evaluating vapor intrusion at sites where no buildings exist.  Accordingly, in their guidance 
document, USEPA did not recommend flux chambers as a primary mechanism to evaluate the 
indoor air pathway. 
 
INDOOR FLUX CHAMBER MEASUREMENTS FOR THE EVALUATION OF INDOOR AIR 
 
Flux chambers cannot effectively evaluate soil gas entry points into a building due to design 
limitations of the chamber.  Soil gas enters a building along cracks or voids at structural 
footings, along cracks or voids at the foundation-wall interface, along utility conduit entry points 
into the structure, and at cracks or voids within the foundation and basement walls.  The design 
of the flux chamber precludes its use at all these locations except for foundation cracks or voids 
where the chambers can be placed directly on flat-lying surfaces.  Therefore, given the 
likelihood of multiple entry points into a building, flux chamber testing of only the foundation 
cracks or voids will not yield representative entry rates of contaminants into a building. 
 
Even if foundation cracks or voids are the sole entry point for soil gas into a building, difficulties 
still exist in using flux chambers to evaluate indoor air quality.  When evaluating a foundation 
slab, selection of measurement locations is crucial to the success of the evaluation.  Without 
access to the entire foundation, it becomes impossible to select appropriate areas for testing.  
Hence, for residential structures where the foundation slab is covered with carpet, tile, or 
linoleum, representative flux chamber sampling is not possible without removing all floor 
coverings (an unlikely event).  Even if an entire foundation slab is available for flux chamber 
testing, the subset of cracks or voids responsible for the degradation of indoor air quality is 
unknown, necessitating the testing of all areas. 
 
SOIL FLUX CHAMBER MEASUREMENTS FOR THE EVALUATION OF INDOOR AIR 
 
Flux chamber measurements of open soil surfaces may not be representative of actual 
contaminant flux into a building.  The measured flux could be biased high due to the lack of a 
building foundation impeding the movement of vapors.  Conversely, the measured flux could be 
biased low because the flux chamber cannot duplicate the pressure-induced advective flow 
caused by a building’s depressurization. 
 
When using flux chamber measurements on open soil, one method to account for vapor flux 
attenuation over the foundation slab is to multiply the flux measurements by an infiltration ratio 
of 0.01 (Bjorklund et al., 2002; Schmidt et al., 2004; Copeland and Van de Water, 2004; Sager 
et al., 1997).  While this approach has been used as a method to determine indoor air 
concentrations from outdoor flux chamber measurements, the approach has not been field 
validated.  No scientific studies have been published that specifically provide documentation 
that this procedure is appropriate for evaluating risk to indoor receptors. 
 
The intrinsic design of the flux chamber only allows for the measurement of vapors moving into 
the chamber by diffusion or by atmospheric driven advection due to ambient temperature and 
pressure changes.  Hence, the flux chamber cannot estimate vapor movement into a building 
due to its heating and ventilation system.  To address the issue of building-induced advective 
flow, Sheldon and Schmidt (2002) developed and tested a procedure that allows the flux 
chamber to depressurize to values observed in buildings; the intent of the depressurization 
procedure is to create a “mini-building” in which flux measurements could be made.  However, 
the induced depressurization of the flux chamber to mimic building depressurization warrants 
field validation.   
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The need for field validation, and the limitation associated with quantification of infiltration ratios, 
seriously inhibits the flux chamber as a means to directly evaluate vapor intrusion.   
 
SOIL FLUX CHAMBER MEASUREMENTS FOR THE EVALUATION OF OUTDOOR AIR 
 
The testing of surface soil with flux chambers yields the amount of VOCs being released at the 
soil-air interface.  VOC concentrations in ambient air can be estimated from the soil flux data.  
Using an appropriate transport model, along with the flux chamber measurements, the 
concentrations of VOCs within the breathing zone in outdoor air can be determined.  Therefore, 
flux chamber measurements can be used to estimate human exposure to outdoor air 
contamination if representative samples can be obtained with the flux chamber.   
 
REPRESENTATIVENESS OF FLUX CHAMBER MEASUREMENTS 
 
Numerous factors influence the flux chamber’s ability to obtain data representative of site 
conditions, as follows: 
 

• Variability of vapor flux at soil surfaces 

• Changing meteorological conditions 

• Operational procedures of the flux chamber 
 
Investigators should use flux chambers with an understanding of these factors and, when 
generating work plans, discuss the specific procedures that will be used to address these 
issues.  The remainder of this appendix describes the scientific studies that demonstrate the 
complexities associated with obtaining representative data with flux chambers. 
 
Variability of Vapor Flux at Soil Surfaces 
 
Multiple studies indicate that vapor flux from the ground surface is not constant.  Diurnal 
variability in surface flux presents challenges in obtaining flux data indicative of site conditions.  
Hence, flux chamber work plans should address temporal variation in surface flux. 
 
1) Majewski and others (1995) used the aerodynamic gradient method to estimate methyl 

bromide flux from the ground surface.  Fumigant flux was cyclic, varying by about a factor 
of three.  The highest fluxes were observed during the day and the lowest fluxes were 
observed during the evening or early morning hours.  

 
2) Wang and others (1997) used a dynamic flux chamber to estimate methyl bromide flux from 

the ground surface.  Air samples were collected from a flux chamber every three hours.  
The study demonstrated that fumigant flux was cyclic, exhibiting diurnal variation with high 
fluxes occurring between noon to early afternoon and low fluxes between midnight and 
early morning.  The magnitude of daily flux change was approximately a factor of four.  

 
3) Ryden and others (1978) determined nitrous oxide emissions from soil at a celery farm in 

Santa Barbara County, California.  The study utilized four flux chambers collecting 
concurrent measurements over a 76-hour period.  During the study, the mean nitrous oxide 
flux ranged from 0.2 to 15.8 grams of nitrogen per hectare per hour, with the highest fluxes 
observed in the early afternoon.  The authors observed a “pronounced diurnal variation” in 
nitrous oxide flux and concluded that diurnal variation in flux “poses the problem of 
establishing a representative sampling time”. 
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4) Wyatt and others (1995) collected gas measurements under plastic tarps (groundsheets) 
placed on a hazardous waste landfill to evaluate leakage through the landfill soil cover.  
Gas samples were taken every four hours over a two-week period, for a total of 369 
individual samples.  For the groundsheets over known methane plumes, the gas 
concentrations under the groundsheets increased “dramatically” during periods of 
decreasing barometric pressure.  Barometric pressure changes of 5 to 20 millibars 
increased the methane under the groundsheets by a factor of five to ten.  The authors 
concluded that “barometric pumping is an important and fundamental process in the 
movement of volatile species in the near-surface environment”. 

 
Changing Meteorological Conditions 
 
Because temperature and barometric pressure influence vapor flux from soil surfaces, flux 
chamber work plans should address these influences. 
 
Temperature 
 
Ambient temperature change has implications on the collection of representative data from flux 
chambers, as indicated by the following studies. 
 
1) Carpi and Lindberg (1998) studied natural vapor-phase mercury flux with a dynamic flux 

chamber.  Four test plots were evaluated near Oak Ridge National Laboratory by collecting 
approximately 80 flux measurements.  Soil temperature and solar radiation measurements 
were collected concurrent with the flux chamber data.  Soil temperature was measured at a 
depth of one to two centimeters.  At all locations, solar radiation was found to play a 
significant role in the emission of mercury from surface soils, yielding a correlation 
coefficient of greater than 0.71 between flux and solar radiation.  Also, at three of the four 
test plots, a 15°C temperature increase in soil temperature within a single day produced an 
order-of-magnitude increase in mercury flux from the soil surface. 

 
2) Mercury flux at the soil surface was measured at the Idaho National Engineering and 

Environmental Laboratory using a dynamic flux chamber (Abbott, 2003).  The flux of 
mercury from the subsurface was not constant, exhibiting a daily cyclic behavior over the 
six days of continual analysis.  The highest flux occurred during the daytime with little or no 
flux at night.  The daytime and nighttime fluxes differed by about a factor of four.  The 
author correlated the cyclic behavior of flux to solar radiation, wind speed, and air 
temperature. 

 
Barometric Pressure 
 
Barometric pressure change influences flux, as demonstrated by the following studies. 
 
1) Chen and others (1995) measured fumigant flux from soil using the aerodynamic vertical-

profile flux method.  Changes in fumigant flux from the soil surface correlated with changes 
in barometric pressure, indicating that flux from the soil surface is not constant.  The 
magnitude of flux change from the soil in response to barometric pressure fluctuations of 3 
millibars was approximately a factor of two.   

 
2) Smith and others (1996) compared flux chamber measurements with predicted diffusive 

fluxes.  The predictive flux was estimated by using Fick’s law and measured 
trichloroethylene (TCE) concentration gradients in the vadose zone.  In most cases, the 
chamber measurements were one to four orders of magnitude greater than the predicted 
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diffusive fluxes.  The authors concluded that other mechanisms besides diffusive flux were 
contributing to the transport of organic vapors in the unsaturated zone.  The authors 
suggested that these mechanisms may be changes in atmospheric pressure and 
temperature.   

 
Operational Procedures of the Flux Chamber 
 
The movement of air inside and outside of the dynamic flux chamber during sampling has 
implications on the collection of representative samples.  The scientific literature indicates that 
the following procedures should be followed for the collection of representative flux 
measurements.  
 

• Sweep air should be drawn-out of the flux chamber rather than blown-in during sampling. 
 

• Sweep air rates should not exceed one liter per minute and tubing lengths of less than 20 
centimeters and tubing diameters of greater than 1.2 centimeters should be used. 

 

• A pressure difference of less than 0.2 to 0.8 Pascal (Pa) should be maintained between the 
inside and outside of the flux chamber during sampling. 

 

• Sweep air should not have stagnant zones or vertical airflow directions. 
 

• An exterior anemometer to measure wind speed should be used so that synchronization 
between the internal and exterior air velocity can be obtained during sampling. 

 
The basis for each recommended operating procedure is presented below. 
 
Sweep Air Direction 
 
Kanemasu and others (1974) evaluated the effect of internal airflow in the dynamic chamber on 
flux measurements.  The intent of the study was to explain the difference in flux measurements 
as a function of sweep air introduction into the chamber.  To evaluate the effect, two chambers 
were placed on soil about 100 centimeters apart and eleven concurrent flux measurements 
were collected over a period of three months.  Sweep air was blown into one chamber and the 
other chamber had the sweep air drawn out.  The difference in observed carbon dioxide flux 
ranged from a factor of 4 to 20 with the chamber subject to blown air yielding the lower flux 
measurements. 
 
Sweep Airflow Rates and Tubing Sizes 
 
Fang and Moncrieff (1996) determined that the impact of pressure differences between the 
inside and outside of the chamber, as generated by airflow within the chamber, on carbon 
dioxide flux is significant even if the pressure differences are as small as 0.5 Pa.  Fang and 
Moncrieff concluded that a pressure difference of less than 0.2 Pa must be maintained to 
achieve a reliable estimation of surface flux.  They also concluded that low pressure differences 
are difficult to obtain.  In their evaluation, Fang and Moncrieff also experimented with different 
inlet and outlet tubing diameters and different tubing lengths.  They concluded that favorable 
flux measurements are collected when flow rates are no more than one liter per minute, tubing 
lengths are less than 20 centimeters, and tubing diameters are greater than 1.2 centimeters.  
Long tubing length and small diameter tubing produce unacceptable pressure differences within 
flux chambers, yielding flux measurements with large errors. 
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Experimental studies by Gao and Yates (1998) with the dynamic flux chamber indicate that 
measured flux is a function of chamber airflow rate.  A dynamic chamber may overestimate the 
actual flux when the chamber is operating at a high airflow rate.  High airflow rates cause 
chamber underpressurization relative to the soil, thus artificially drawing soil gas into the 
chamber.  Likewise, the dynamic chamber may underestimate the actual flux when airflow rates 
are low.  This underestimation is mainly due to the presence of a headspace concentration.  As 
the concentration gradient across the enclosed soil surface becomes smaller, a smaller diffusive 
flux from the subsurface is produced.  Pursuant to Gao and Yates (1998), one possible solution 
to this issue is to select an airflow rate so that the steady-state concentration in the chamber is 
close to that of ambient air.  Ideally, so that representative measurements can be obtained, the 
pressure deficit inside the chamber should induce an advective flow to compensate for the 
depressed diffusive flux.  
 
Chamber Pressure Differences 
 
Lund and others (1999) evaluated carbon dioxide flux with a dynamic chamber, where air was 
blown rather than drawn into the chamber.  Flux measurements were made at progressively 
higher chamber pressures over the course of several hours.  Soil temperature measurements 
were collected concurrent with the pressure measurements.  The surface flux of carbon dioxide 
decreased in a non-linear fashion with increasing chamber pressure.  The decrease in flux was 
not correlated with changes in soil temperature, which varied by 3°C over the experiment, and 
the change in flux became more pronounced in drier soils.  The results indicate that pressures 
of less than 1 Pa can substantially reduce carbon dioxide flux and that chamber pressures 
greater than 20 Pa entirely suppress flux in dry soils.  The results of the experiment were 
consistent with results from Kanemasu and others (1974) and Nakayama and Kimball (1988), 
and the authors agreed with Fang and Moncrieff (1996) that accurate measurements of soil flux 
might only be obtainable at chamber pressures within a few tenths of a Pascal of ambient 
pressure. 
 
Reichman and Rolston (2002) later confirmed these above studies.  Their study concluded that 
the dynamic chamber yielded accurate flux measurements when the pressure differences 
ranged from 0.46 to 0.79 Pa.  Pressure deficits larger than 1.2 Pa caused a twenty percent 
overestimation in measured flux when air was drawn, rather than blown, through the chamber.  
The study recommended that dynamic chambers be instrumented with sensitive pressure 
transducers to monitor and minimize pressure deficits. 
 
Stagnant Zones and Airflow Patterns 
 
Gao and others (1997) noted that a potential issue with the dynamic chamber is the airflow 
pattern within the chamber.  If the chamber’s inlet and outlet are not designed properly, the 
flowing air through the chamber may not sweep over the entire covered surface, leaving 
stagnant air zones inside the chamber.  In addition, the airflow may have vertical components 
(downward or upward) that will exert a direct positive or negative pressure upon the covered soil 
surface.  The authors concluded that both stagnant zones and vertical airflow components can 
cause spatially variable flux measurements and thus make analysis of chamber behavior very 
difficult, if not impossible.  

Wind Speed and Anemometers 

 
Pearson and others (1965) intuitively reasoned that a relationship existed between air speed 
across the soil surface in a flux chamber and radon emission rate as measured by the chamber.  
To verify this relationship, an anemometer was placed inside the chamber at 1.25 centimeters 
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(cm) above the soil surface.  A variety of flow rates were used while radon emissions were 
measured.  The data indicated a linear relationship between flow rate and emission rate.  When 
flow rates increased by a factor of four, radon emissions increased by a similar amount.  The 
authors concluded that during sample collection the wind speeds in the chamber should be 
equal to the ambient wind speed in order to reduce potential sampling bias. 
 
Gao and others (1997) indicate that a major challenge associated with dynamic chambers is 
that the sweep air flowing in the chamber may change the pressure gradient between the soil 
gas and the chamber interior.  Such a change in the pressure gradient may create an advective 
flow of the soil gas, which may create a different pressure regime from that created by surface 
winds outside the chamber.  Gao and others (1997) state that when the air in the chamber flows 
relatively fast and the wind outside the chamber is relatively slow, the flowing air in the chamber 
may create a pressure deficit, which produces an additional flow from the soil into the chamber.  
This pressure deficit may result in an overestimate of the emission from the uncovered soil.  
Gao and others (1997) recommends the use of an exterior anemometer to measure wind speed 
so that synchronization between the internal and exterior air velocity can be obtained to alleviate 
biased results. 
 
Xu and others (2004) evaluated the effects of wind speed on carbon dioxide flux with a dynamic 
chamber.  Flux data were obtained with and without a vent tube.  With a vent tube, wind gusts 
always produced rapid negative pressure excursions, which were probably due to venturi effects 
at the vent as suggested by Conen and Smith (1998).  However, elimination of the vent tube led 
to even larger pressure fluctuations (either positive or negative).  Fluctuations in wind speed of 
five meters per second yielded as much as ±15 Pa pressure change in the non-vented 
chamber.  During the field experiment, continuous wind speed measurements were made at an 
elevation of 0.5 meters.  The field experiment lasted only ten minutes, which alleviated potential 
temperature and barometric pressure influences on the study. 
 
REFERENCES 
 
Abbott, M. L.  2003.  Environmental Sampling FY-03 Annual Report - Understanding the 

Movement of Mercury at the INEEL.  Idaho National Engineering and Environmental 
Laboratory, INEEL/EXT-03-01250. 

 
Bjorklund, B. S., C. E. Schmidt, H. L. Lee, and R. A. Streeter.  2002.  Air Pathway Analysis 

Characterizing Potential Exposure from a Dissolved-Phase Groundwater Plume Using Direct 
Flux Measurement.  In the Proceedings of the Air and Waste Management Association 
Symposium on Air Quality Measurement Methods and Technology, San Francisco, 
California; November 13 - 15, 2002. 

 
Carpi, A., and S. E. Lindberg.  1998.  Application of a Teflon Dynamic Flux Chamber for 

Quantifying Soil Mercury Flux: Tests and Results Over Background Soil.  Atmospheric 
Environment, v. 32, no. 5, p. 873 - 882. 

 
Chen, C., R. E. Green, D. M. Thomas, and J. A. Knuteson.  1995.  Modeling 1,3-

Dichloropropene Fumigant Volatilization with Vapor-Phase Advection in the Soil Profile.  
Environmental Science and Technology, v. 29, p. 1816 - 1821. 

 
Conen, F., and K. A. Smith.  1998.  A Re-Examination of Closed Flux Chamber Methods for the 

Measurement of Trace Gas Emissions from Soils to the Atmosphere.  European Journal of 
Soil Science, v. 49, p. 701 - 707. 

 



State of California  October 2011 
Vapor Intrusion Guidance Document – Final  DTSC – Cal/EPA  
 

 A-8 

Copeland, T. L., and J. G. Van de Water.  2004.  Reducing Uncertainties in Health Risk 
Characterization: Methodologies for Assessing Indoor Air Exposure to Carcinogens.  In the 
Proceedings of the Air and Waste Management Association Annual Meeting, Indianapolis, 
Indiana; June 22 - 25, 2004. 

 
Fang, C., and J. B. Moncrieff.  1996.  An Improved Dynamic Chamber Technique for Measuring 

CO2 Efflux from the Surface Soil.  Functional Ecology, v. 10, p. 297 - 305. 
 
Gao, F., S. R. Yates, M. V. Yates, J. Gan, and F. F. Ernst.  1997.  Design, Fabrication, and 

Application of a Dynamic Chamber for Measuring Gas Emissions from Soil.  Environmental 
Science and Technology, v. 31, no. 1, p. 148 - 153. 

 
Gao, F., and S. R. Yates.  1998.  Laboratory Study of Closed and Dynamic Flux Chambers: 

Experimental Results and Implications for Field Application.  Journal of Geophysical 
Research, v. 103, no. D20, p. 26115 - 26125. 

 
Kanemasu, E. T., W. L. Powers, and J. W. Sij.  1974.  Field Chamber Measurements of CO2 

Flux from Soil Surface.  Soil Science, v. 118, no. 4, p. 233 - 237. 
 
Lund, C. P., W. J. Riley, L. L. Pierce, and C. B. Field.  1999.  The Effects of Chamber 

Pressurization on Soil-Surface CO2 Flux and the Implications for NEE Measurements under 
Elevated CO2.  Global Change Biology, v. 5, p. 269 - 281. 

 
Majewski, M. S., M. M. McChesney, J. E. Woodrow, J. H. Prueger, and J. N. Seiber.  1995.  

Aerodynamic Measurements of Methyl Bromide Volatilization from Tarped and Nontarped 
Fields.  Journal of Environmental Quality, v. 24, p. 742 - 752. 

 
Nakayama, F. S., and B. A. Kimball.  1988.  Soil Carbon Dioxide Distribution and Flux within the 

Open-Top Chamber.  Agronomy Journal, v. 80, p. 394 - 398. 
 
Pearson, J. E., D. H. Rimbey, and G. E. Jones.  1965.  A Soil-Gas Emanation Measurement 

System Used for Radon-222.  Journal of Applied Meteorology, v. 4, p. 349 - 356. 
 
Reichman, R., and D. E. Rolston.  2002.  Design and Performance of a Dynamic Gas Flux 

Chamber.  Journal of Environmental Quality, v. 31, p. 1774 - 1781. 
 
Ryden, J. C., L. J. Lund, and D. D. Focht.  1978.  Direct In-Field Measurement of Nitrous Oxide 

Flux from Soils.  Soil Science Society of America Journal, v. 42, p. 731 - 737. 
 
Sager, S. L., L. D. Braddy, and C. H. Day.  1997.  The Infiltration Ratio in Vapor Intrusion 

Calculations.  In the Proceedings of the Society for Risk Analysis Annual Meeting, 
Washington D.C.; December 9, 1997. 

 
Schmidt, C. E., A. Babyak, and J. Menatti.  2004.  Comparison of Static Chamber and Dynamic 

Chamber Technology for Assessing Infiltration of Soil Gas into Structures.  In the 
Proceedings of the Air and Waste Management Association Annual Meeting, Indianapolis, 
Indiana; June 22 - 25, 2004. 

 
Sheldon, A., and C. E. Schmidt.  2002.  Evaluation of an Underpressurized Emission Flux 

Chamber for Measuring Potential Subsurface Vapor Intrusion Into Buildings.  Proceeding of 
the 95th Annual Meeting of the Air and Waste Management Association; Paper No. 42690, 
Baltimore, Maryland; June 2002. 



State of California  October 2011 
Vapor Intrusion Guidance Document – Final  DTSC – Cal/EPA  
 

 A-9 

 
Smith, J. A., A. K. Tisdale, and H. J. Cho.  1996.  Quantification of Natural Vapor Fluxes of 

Trichloroethene in the Unsaturated Zone at Picatinny Arsenal, New Jersey.  Environmental 
Science and Technology, v. 30, p. 2243 - 2250. 

 
United States Environmental Protection Agency.  1986.  Measurement of Gaseous Emission 

Rates From Land Surfaces Using an Emission Isolation Flux Chamber, Users Guide.  EPA 
Environmental Monitoring Systems Laboratory, Las Vegas, Nevada, EPA Contract No. 68-
02-3889, Work Assignment 18.  Document No. EPA/600/8-86/008.  February 1986. 

 
United States Environmental Protection Agency.  1990.  Estimation of Baseline Air Emissions at 

Superfund Sites, Volume 2; Air/Superfund National Technical Guidance Study Series.  Office 
of Air Quality, Planning and Standards, Research Triangle Park, Document No. EPA-450/1-
89-002a.  August 1990. 

 
United States Environmental Protection Agency.  1992a.  Overview of Air Pathway 

Assessments for Superfund Sites (Revised), Volume 1; Air/Superfund National Technical 
Guidance Study Series.  Agency Office of Air Quality, Planning and Standards, Research 
Triangle Park, Report No. ASF-1a.  November 1992. 

 
United States Environmental Protection Agency.  1992b.  Engineering Bulletin: Air Pathway 

Analysis.  Office of Emergency and Remedial Response, Document No. EPA/540/S-92/013.  
November 1992. 

 
United States Environmental Protection Agency.  1992c.  Assessing Potential Indoor Air 

Impacts for Superfund Sites; Air/Superfund National Technical Guidance Study Series.  
Office of Air Quality, Planning and Standards, Research Triangle Park, Document No. EPA-
451/R-92-002.  September 1992. 

 
United States Environmental Protection Agency.  1999a.  Compendium Method TO-14A, 

Determination of Volatile Organic Compounds (VOCs) in Ambient Air Using Specially 
Prepared Canisters with Subsequent Analysis by Gas Chromatography; Compendium of 
Methods for the Determination of Toxic Organic Compounds in Ambient Air, Second Edition.  
Center for Environmental Research Information, Office of Research and Development.  
January 1999. 

 
United States Environmental Protection Agency.  1999b.  Compendium Method TO-15, 

Determination of Volatile Organic Compounds (VOCs) in Air Collected in Specially-Prepared 
Canisters and Analyzed by Gas Chromatography/Mass Spectrometry (GC/MS); 
Compendium of Methods for the Determination of Toxic Organic Compounds in Ambient Air, 
Second Edition.  Center for Environmental Research Information, Office of Research and 
Development.  January 1999. 

 
United States Environmental Protection Agency.  2002.  Draft Guidance for Evaluating the 

Vapor Intrusion to Indoor Air Pathway from Groundwater and Soils (Subsurface Vapor 
Intrusion Guidance).  Office of Solid Waste and Emergency Response.  November 2002. 

 
Wang, D., S. R. Yates, and F. F. Ernst.  1997.  Calibration and Testing of a Dynamic Flow-

Through Chamber for Field Determination of Methyl Bromide Volatilization Flux.  Atmospheric 
Environment, v. 31, no. 24, p. 4119 - 4123. 

 



State of California  October 2011 
Vapor Intrusion Guidance Document – Final  DTSC – Cal/EPA  
 

 A-10 

Wyatt, D. E., D. M. Richers, and R. J. Pirkle.  1995.  Barometric Pumping Effects on Soil Gas 
Studies for Geological and Environmental Characterization.  Environmental Geology, v. 25, p. 
243 - 250. 

 
Xu, L., M. Furtaw, R. Madsen, D. Anderson, R. Garcia, and D. McDermitt.  2004.  The Impact of 

Pressure Perturbation on Chamber-Based Soil CO2 Efflux Measurement.  Poster: American 
Geophysical Union Annual Meeting, San Francisco, California; December 2004. 

 



State of California  October 2011 
Vapor Intrusion Guidance Document – Final  DTSC – Cal/EPA  
 

 B - 1 

APPENDIX B – PRELIMINARY SCREENING ATTENUATION FACTORS  
 

This appendix describes the basis for the selection of attenuation factors (α) for preliminary 
vapor intrusion screening evaluations.  
 
Existing or Future Residential Structures: Soil Gas Samples Near the Contaminant 
Source 
 
Pursuant to Senate Bill 32, the California Land Environmental Restoration and Reuse Act, the 
Office of Environmental Health Hazard Assessment (OEHHA) published a list of risk-based 
screening numbers, known as the CHHSLs (Cal/EPA, 2005).  Numerous exposure pathways 
were evaluated in calculating the CHHSLs, one of which included vapor intrusion to indoor air.  
To evaluate vapor intrusion for existing or future residential buildings, OEHHA used the J&E 
model (1991) as programmed into Microsoft EXCEL™ by USEPA (2003).  The conceptual site 
model and the rationale for selection of J&E model input parameters can be found in the 
OEHHA document, along with the California-specific toxicity factors.  For the default attenuation 
factors for residential structures, DTSC averaged the OEHHA attenuation factors for 16 volatile 
organic compounds, including ethyl benzene (Cal/EPA, 2010) but excluding mercury and 
tetraethyl lead.  The average attenuation factors for existing and future residential buildings are 
0.002 and 0.001, respectively.  
 
Existing Residential Structures: Crawl Space Air Samples 
 
No vapor attenuation should be assumed between a building’s crawl space and indoor air.  This 
implies that the attenuation for crawl space air is 1.0 and this approach is consistent with 
USEPA (2002).  Likewise, the national empirical vapor attenuation database indicates that 
attenuation of crawl space vapors to indoor air is minimal (USEPA, 2008).   
 
Existing Residential or Commercial Structures: Subslab Soil Gas Samples 
 
The national empirical vapor intrusion database (USEPA, 2008) was used to select a default 
subslab attenuation factor.  The paired subslab soil vapor and indoor air measurements from 
the database were filtered to exclude data where one or both of the paired results were equal to 
or less than the reporting limit.  The paired measurements were also filtered to exclude data for 
which measured indoor air concentrations at vapor intrusion sites were less than the 95th 
percentile of background indoor air concentrations for the respective analyte.  Indoor air 
concentrations greater than background were considered more likely to be the result of vapor 
intrusion rather than fugitive indoor sources.  For determination of background, USEPA used a 
comprehensive compilation of indoor air quality studies for North American residences.  The 
statistics for indoor air background were based on studies for which samples were collected 
after 1990.  Before 1990, background concentrations for many VOCs in indoor air were typically 
higher. 
 
The resulting data set consisted of 311 paired subslab-indoor air samples representing 13 sites.  
An attenuation factor of 0.05, representing approximately the 90th percentile of the data, was 
selected as an appropriate subslab attenuation factor for screening purposes for residential 
structures.  The national database lacks sufficient information concerning commercial buildings 
to conclusively infer a subslab attenuation factor for this building scenario.  Hence, the 
residential subslab attenuation factor of 0.05 should also be used for commercial buildings.  
This attenuation factor also applies to subslab samples for buildings with basements. 
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Existing or Future Commercial Structures: Soil Gas Samples Near the Contaminant 
Source 
 
The attenuation factors for existing and future commercial buildings were derived by OEHHA in 
a similar fashion as the residential attenuation factors.  DTSC averaged the OEHHA commercial 
attenuation factors for 16 volatile organic compounds, including ethyl benzene (Cal/EPA, 2010) 
but excluding mercury and tetraethyl lead.  The average attenuation factors for existing and 
future commercial buildings are 0.001 and 0.0005, respectively.  The commercial building 
attenuation factors are less than those for residential buildings as a result of the higher indoor 
air exchange rate for commercial buildings. 
 
Existing or Future Schools 
 
OEHHA’s 2004 guidance should be followed when conducting vapor intrusion assessments at 
existing or proposed school sites. 
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APPENDIX C – HUMAN RISK ASSESSMENT 
 
When a site or facility first comes to the attention of regulatory agencies, the question to be 
answered is, has there been a release of hazardous chemicals that could pose a risk to human 
health or the environment?  During the initial investigation, as described in DTSC’s Preliminary 
Endangerment Assessment Guidance Manual, a health risk screening evaluation, by applying 
conservative default assumptions to an initial, and sometimes limited data set, may be 
performed to answer this question.  If this screening evaluation shows that risk is insignificant, 
then further action may not be necessary.  An insignificant risk resulting from long-term 
exposure is one in which the theoretical excess risk of getting cancer is less than one-in-a-
million (10-6) or the hazard index is less than one (unity) for noncarcinogenic effects.  However, 
if the screening evaluation shows that the theoretical excess cancer risk is greater than 10-6 or 
the hazard index is greater than one, further investigative studies are conducted to fully 
characterize the site and then the risk and hazard posed by the contaminants are reevaluated. 
 
If volatile organic compounds (VOCs) are present, the health risk assessment would usually 
include the evaluation of the following exposure pathways: 
 

• Inhalation of vapors that have intruded to indoor air from the subsurface 

• Inhalation of vapors outdoors emitted from the subsurface 

• Inhalation of vapors from groundwater being used as tap water for showering and general 
household use 

• Ingestion of groundwater used as tap water 

• Leaching of vadose zone contamination to groundwater (soil leaching to groundwater 
pathway) and subsequent exposures via tap water 

 
The following exposure pathways are not usually relevant for volatile chemicals, but should not 
be dismissed without a demonstration that the exposures and associated risks are insignificant. 
 

• Incidental ingestion of VOC contaminated soil 

• Dermal contact with VOC contaminated soil 

• Ingestion of food products grown in VOC contaminated soil and groundwater 

• Dermal contact with groundwater contaminated with VOCs used for bathing and showering; 
USEPA (2004) provides a method for evaluating the significance of this exposure pathway 

 
Regulatory agency experience indicates that vapor intrusion into indoor air is often the most 
significant exposure pathway for VOCs in the subsurface.  That is, with the exception of 
household use of VOC-contaminated groundwater, vapor intrusion is the exposure pathway that 
usually poses the greatest risk from long-term (chronic) exposure for this class of chemicals.  
Therefore, it is the pathway that has the greatest effect on the calculations performed to 
estimate concentrations of VOCs that may be safely left behind after remediation or corrective 
action.   
 
The discussion below focuses on the evaluation of the vapor intrusion pathway only.  The 
approach for evaluating all other exposure pathways associated with VOCs is described in other 
USEPA and DTSC guidance documents, including: 
 
• USEPA Risk Assessment Guidance for Superfund (RAGS), Volume 1 Human Health 

Evaluation Manual, Part A (USEPA, 1989) 
• USEPA RAGS, Volume 1 Human Health Evaluation Manual, Part E (USEPA, 2004) 
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• DTSC Supplemental Guidance for Human Health Multimedia Risk Assessments of 
Hazardous Waste Sites and Permitted Facilities (DTSC, 1992) 

• DTSC Preliminary Endangerment Assessment Guidance Manual (DTSC, 1994) 
• USEPA Soil Screening Guidance  (USEPA, 1996) 
 
OVERVIEW OF THE HUMAN HEALTH RISK ASSESSMENT PROCESS 
 
The human health risk assessment process for a site has four parts: 1) data collection and 
evaluation, 2) exposure assessment, 3) toxicity assessment, and 4) risk characterization.  In 
data collection and evaluation, site conditions are characterized, chemicals of potential concern 
(COPCs) are identified, and the nature and extent of contamination are delineated in all 
appropriate environmental media. 
 
The exposure assessment builds on the results of the site investigation.  The concentrations of 
the COPCs in environmental media (soil, soil gas, air, and groundwater) are evaluated in the 
framework of the possible land uses and receptor scenarios (residential, commercial, industrial, 
recreational, etc.).  Exposure pathways that would be associated with each land use are 
identified, and the exposure to each COPC is estimated.  In addition to environmental sampling, 
exposure assessment often involves environmental fate and transport modeling of contaminants 
to estimate exposure, including chemical and physical transformation, compartmental 
partitioning, and contaminant migration from the point of release to the point of exposure.  With 
respect to the indoor air exposure pathway, fate and transport modeling may be used to 
simulate: (1) the upward diffusion of a chemical as it migrates as a vapor through soil pores 
toward the surface; and (2) the pressure-driven flow of a vapor from soil through a building 
foundation into indoor air.  
  
Toxicity assessment refers to the identification of a chemical as one that may cause an adverse 
health effect under certain exposure conditions and the dose of that chemical necessary to 
cause that effect.  For chemicals commonly found at release sites, numeric criteria that define 
the toxicity of the chemical have been developed by regulatory agencies.  A reference dose 
(RfD) or reference concentration in air (RfC) for a chemical is a daily exposure level for a human 
that will not result in an adverse noncancer health effect.  A cancer slope factor (CSF) or unit 
risk factor (URF) for a chemical is an expression of the potency of that chemical to cause 
cancer.  The CSF or URF represents the probability (risk) of the chemical to cause cancer after 
a lifetime of exposure.  For inhaled contaminants, the unit risk factor is expressed as the 
inhalation unit risk (IUR).  
 
In risk characterization, the exposure and toxicity assessment are summarized and integrated 
into quantitative and qualitative expressions of risk (USEPA, 1989).  The estimated exposure 
and toxicity criteria are brought together to develop an estimate of hazard (noncarcinogenic 
effects) and risk (probability of an individual developing cancer over a lifetime as a result of 
exposure to the chemical).  The risk equations are described below. The quantitative 
expressions of risk must be accompanied by a discussion of the interpretation and qualification 
of the results, including a description of uncertainties. 
 
RISK EQUATIONS FOR INDOOR AIR INHALATION EXPOSURE 
 
Equations for estimating excess cancer risks and hazard quotients (HQs) from inhaled 
contaminants are given below and are consistent with USEPA methodology for inhalation 
exposure assessment and for development of inhalation toxicity values (USEPA RAGS, Part F, 
2009).  The equation used to calculate the theoretical excess cancer risk from inhalation 
exposure to a volatile chemical may be expressed as:  
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The equation used to calculate the HQ for noncancer toxic effects from inhalation exposure to a 
volatile chemical may be expressed as: 
 
 
where:  
 
 ECc = exposure concentration for assessing cancer risk (µg/m3)  
 ECnc = exposure concentration for assessing hazard (µg/m3)  
 IUR = inhalation unit risk, representing the increase in lifetime cancer risk per 

microgram of chemical inhaled per cubic meter ((µg/m3)-1) 
 RfC = reference concentration, the concentration to which humans may be 

exposed without risk of adverse health effects (µg/m3) 
 
The equations for estimating the exposure concentration for inhalation exposure to volatile 
chemicals in indoor air for cancer risk and for hazard, respectively, are:  
 
 
 
 
 
 
 
where: 
 

Cindoor air = contaminant concentration in indoor air (µg/m3)   
ET = exposure time (hours per day) 
EF = exposure frequency (days per year) 
ED = exposure duration (years) 
AT = period of time over which exposure is averaged (years) 
ATc = averaging time for carcinogens (years) 
ATnc = average time for noncancer toxic effects, equal to the exposure duration 

(years) 
 
Combining the above equations yields the following: 
 
 
 
 
 
 
 
 
These equations may be rearranged to calculate the indoor concentration for the target risk 
(usually one-in-a-million, 10-6) and target HQ (usually one or less).  A fate and transport model, 
or appropriate attenuation factor, may then be used to estimate the concentration in soil gas or 
groundwater that would result in the target concentration for indoor air. 
 

IUR x EC  Risk c=

RfC / EC  HQ nc=

hours/day 24 x days/year 365 x AT

ED x EF x ET x C
EC

c

air indoor
c  =

hours/day 24 x days/year 365 x AT

ED x EF x ET x C
EC

nc

air indoor
nc =

hours/day 24 x days/year 365 x AT

IUR x ED x EF x ET x C
Risk

nc

air indoor=

RfCx hours/day  24 x days/year 365 x AT

ED x EF x ET x C
Quotient Hazard

nc

air indoor=
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EXPOSURE ASSESSMENT 
 
The indoor air concentration of a volatile contaminant that has migrated or is predicted to 
migrate from the subsurface into indoor air can be estimated by fate and transport modeling or 
by use of an appropriate default vapor attenuation factor, such as those described in Appendix 
B.  As appropriate for some sites, the volatile contaminant concentration may be measured 
directly by indoor air sampling that has been carefully planned and conducted, as described in 
this document. 
 
Using the USEPA Vapor Intrusion Model 
 
In the USEPA Vapor Intrusion Model (USEPA, 2003), as modified by DTSC, concentrations in 
soil gas or groundwater are input into the spreadsheet along with default or site-specific input 
parameters describing the characteristics of the subsurface.  The overall objective of the model 
is to calculate the attenuation factor “alpha” (α), which is the ratio of contaminant concentration 
in indoor air to the vapor phase concentration in soil gas.  The model uses subsurface 
concentration data and simulates the migration of the contaminant vapor upward through the 
soil and building foundation into indoor air.  The predicted indoor air concentration, "Cindoor air", 
represents the concentration in the exposure medium in the above equations.  The USEPA 
Vapor Intrusion Model also performs the risk calculations to provide the quantitative estimates of 
risk and hazard posed by the chemical.  A discussion of the fate and transport part of this model 
is found in Appendix D. 
 
Exposure Parameters and Land Use Assumptions 
 
The default exposure scenario when evaluating vapor intrusion is the residential home dweller.  
The resident is assumed to remain at home 24 hours per day and live in the same home for 30 
years.  The DTSC version of the USEPA Vapor Intrusion Model assumes a residential building 
of relatively small size with a conservative air exchange rate for California residences (see 
Appendix D).  The indoor worker is the most common alternative site-specific exposure 
scenario.  In this scenario, it is assumed that the work day is eight hours and the worker 
remains at the same job location or facility for 25 years.  Office buildings and other indoor work 
spaces are generally assumed to have higher air exchange rates than residential buildings.  
 
The exposure parameter values recommended by DTSC for the evaluation of vapor intrusion 
are the same as those recommended by USEPA in various guidance documents (USEPA, 
1989, 1996, 1997, and 2009), and those used by OEHHA in development of human health risk-
based soil gas screening numbers (Cal/EPA, 2005).  The relevant default exposure parameter 
values assumed for residential land use in the USEPA Vapor Intrusion Model are: 
 
 ET = exposure time, 24 hours per day 
 EF = exposure frequency, 350 days per year 
 ED = exposure duration, 30 years 
 ATc = averaging time for carcinogens, 70 years 
 ATnc = averaging time for non-carcinogens, 30 years 
 
Two other exposure parameter values, body weight (70 kg) and contact or intake rate (breathing 
rate of 20 cubic meters per day) are intrinsic to the URF and RfC. 
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Site-Specific Exposure Parameters 
 
In some circumstances, site-specific inputs for human exposure parameters may be used to 
estimate chemical intake with appropriate documentation.  For example, in an occupational 
setting where it is expected that current operations will continue into the foreseeable future, 
employment records for the facility may be used to estimate a reasonable, representative 
exposure duration based on duration of employment. 
  
TOXICITY ASSESSMENT 
 
OEHHA and USEPA have conducted toxicity assessments for numerous chemicals and 
developed numeric toxicity criteria values for specific chemicals.   
 
Toxicity Criteria 
 
An inhalation unit risk (IUR, risk per µg/m3 or (µg/m3)-1) is the toxicity criterion defining the 
potency of a carcinogenic chemical when inhaled.  A chronic RfC (µg/m3) for a chemical is 
derived from the threshold concentration at which no adverse noncarcinogenic health effects 
are expected to occur from long-term exposure to that chemical.  The DTSC version of the 
USEPA Vapor Intrusion Model uses the toxicity criteria values acceptable to DTSC for the risk 
calculation component of the model.  Generally, the OEHHA inhalation unit risk values should 
be used for evaluating cancer risk.  For noncarcinogenic effects, the USEPA Integrated Risk 
Information System (IRIS) RfC values should be used.  When an RfC (IRIS or USEPA Peer-
Reviewed Provisional Toxicity Value, PPRTV) is not available for a chemical, the OEHHA 
chronic inhalation Reference Exposure Level (REL) should be used.  These criteria are 
automatically selected by the model when the chemical is identified, and may also be used to 
estimate risks when a default attenuation factor is used instead of the model to estimate indoor 
air concentration or when indoor air sampling data are available.  A DTSC toxicologist should be 
consulted regarding exceptions to the values in the updated DTSC version of the model.     
 
Occupational Standards versus Risk-Based Standards 
 
OSHA Permissible Exposure Limits (PELs) are not appropriate criteria for evaluating risks 
associated with vapor intrusion.  OSHA sets PELs to regulate worker exposures to hazardous 
vapors and gases present in workplace air from chemical handling or use, not exposure to air 
contaminants originating from the subsurface.  OSHA PELs are not indices of toxicity and are 
not intended to protect against “continuous, uninterrupted exposures or other extended work 
periods” (American Conference of Governmental Industrial Hygienists, 1994).  OSHA PELs are 
based on an assumption that the potentially exposed worker is healthy, has been trained in 
workplace regulations and procedures regarding chemical exposures, and is subjected to 
routine biomedical monitoring, as necessary.  This means that PELs may not be sufficiently 
protective for office workers or other workers at the site.  The California Health and Safety Code 
dictates that chemical releases in California should be characterized and mitigated based upon 
risk to human and ecological receptors.  Accordingly, the health risk assessment approach as 
described in this guidance should be utilized for all vapor intrusion exposure scenarios, 
including the indoor worker scenario.  See Appendix F for more information about OSHA PELs. 
 
RISK CHARACTERIZATION 
 
Chemical-specific toxicity criteria and the estimated exposure are used to quantify risk and 
hazard.  Risk is estimated as the incremental probability of an individual developing cancer over 
a lifetime as a result of exposure to the potential carcinogen.  The hazard potential posed by a 



State of California  October 2011 
Vapor Intrusion Guidance Document – Final  DTSC – Cal/EPA  
 

 C - 6 

chemical for noncarcinogenic effects is evaluated by comparing the exposure level over time 
with a reference dose or concentration for a similar exposure period to produce a hazard 
quotient. 
 
Risk characterization includes assessment of the overall potential for cancer and noncancer 
effects posed by contaminants at a site.  Therefore, a human health risk assessment for a site 
must include the risks and hazards posed by all COPCs and all complete exposure pathways.  
For assessing risks for possible future site conditions or exposure scenarios, potentially 
complete exposure pathways also should be evaluated. 
 
As the final step in the risk assessment process, risk characterization integrates quantitative and 
qualitative information, and identifies the important strengths and uncertainties for each 
component of the assessment as part of the discussion of the confidence in the risk assessment 
(USEPA, 1989 and 1995).  USEPA (1989) states: "A risk characterization cannot be considered 
complete unless the numerical expressions of risk are accompanied by explanatory text 
interpreting and qualifying the results."   
 
Risk Calculations 
 
The equations described above for estimating the chemical-specific excess cancer risk and HQ 
from an inhaled contaminant provide quantitative expressions of the vapor intrusion risk.  The 
USEPA Vapor Intrusion Model includes the risk equations and calculates the risk or hazard 
posed by inhalation exposure to a single, specific chemical intruding into and contaminating 
indoor air.  
 
Screening assessments may estimate the risk or hazard posed by a chemical by directly 
comparing the measured or predicted volatile chemical concentration with a human health risk-
based screening concentration (RBC) for the environmental medium of concern.  For risk 
calculations, it is critical to distinguish RBCs based on reference concentrations for chronic toxic 
effects other than cancer from those based on the unit risk for carcinogenic effects.  To evaluate 
the hazard for carcinogens, a RBC for noncarcinogenic effects should be used.  If unavailable, 
the RBC for noncarcinogenic toxic effects may be derived using the appropriate exposure 
assumptions and toxicity criteria as described above (and consistent with the assumptions used 
to develop the particular set of RBCs).   
 
The cancer risk for inhalation exposure to a carcinogenic contaminant may be estimated as the 
ratio of the site contaminant concentration, C, in a specific medium and the cancer risk-based 
concentration for that medium, RBCc, multiplied by the target risk, 10-6, as shown in the generic 
equation: 
 

Risk = [C/RBCc] x 10-6 
 
The HQ is estimated as the ratio of the site contaminant concentration, C, in a specific medium 
and the medium-specific RBC for noncarcinogenic chronic toxic effects, RBCnc: 
 

HQ = C/RBCnc 

 
In OEHHA’s Human-Exposure-Based Screening Numbers Developed to Aid Estimation of 
Cleanup Costs for Contaminated Soil (Cal/EPA, 2005), human health risk-based screening 
concentrations for chemicals in soil gas have been developed for many of the toxic volatile 
chemicals found at release sites.  These concentrations, known as California Human Health 
Screening Levels (CHHSLs), may be used in the initial evaluation of vapor intrusion risks at a 
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site by comparing the soil gas concentration of a volatile contaminant with the corresponding 
CHHSL for soil gas, replacing "RBC" in the equations above with the CHHSL for carcinogenic 
and noncarcinogenic toxic effects, as appropriate.  Similarly, the contaminant concentrations 
estimated from indoor air sampling may be compared with the OEHHA target indoor air 
concentrations used to develop the soil gas CHHSLs (Cal/EPA, 2005). 
 
Cumulative Risk Calculations   
 
For sites with multiple contaminants, risks and hazards posed by all chemicals for each 
separate, complete, or potentially complete, exposure pathway are summed to provide 
pathway-specific risk.  Then, the risks and hazards from all exposure pathways are summed to 
provide an estimate of total risk and hazard, respectively, posed by site contamination. 
 
For the vapor intrusion pathway, the cumulative incremental cancer risk from multiple volatile 
contaminants is the sum of all of the chemical-specific cancer risks for the pathway.  For 
carcinogenic chemical species S1, S2, . . . , Sn with chemical-specific risks of Risk1S1, Risk2S2, . . 
. , RisknSn, the cumulative incremental cancer risk is: 
 

Risk  = Risk1S1 + Risk2S2 + . . . + RisknSn 

 
The hazard index (HI) for the vapor intrusion pathway is the sum of the chemical-specific HQs, 
including the HQs for noncarcinogenic effects posed by carcinogenic contaminants.  For 
chemical species S1, S2, . . . , Sn with chemical-specific hazard quotients of HQ1S1, HQ2S2, . . . , 
HQnSn, the hazard index is: 
 

HI  = HQ1S1 + HQ2S2 + . . . + HQnSn 
 
Screening assessments using risk-based concentrations, such as CHHSLs, must also present 
cumulative incremental cancer risk and HI.  As noted above, the basis for the risk-based 
screening concentrations should be identified, and those based on chronic effects other than 
cancer should be segregated from those based on cancer risk for calculation of the HI and 
cumulative incremental cancer risk, respectively.  For carcinogens, RBCs for noncarcinogenic 
effects should be used for the HI.  
 
For example, the cumulative cancer risk for vapor intrusion is the sum of the ratios of the soil 
gas concentration and the RBC, multiplied by 10-6.  For carcinogenic chemical species S1, S2, . . 
. , Sn with soil vapor concentrations C1, C2, . . . , Cn and cancer-risk-based concentrations for soil 
gas RBCcS1, RBCcS2, . . . , RBCcSn, the cumulative cancer risk is calculated using the 
expression: 
 

Risk  = [C1 /RBCcS1 + C2 /RBCcS2 + . . . + Cn /RBCcSn] x 10-6 
 

The screening concentrations used in this risk calculation must be based on cancer risk. 
 
The HI is the sum of HQs for chemical species S1, S2, . . . , Sn with soil gas concentrations C1, 
C2, . . . , Cn and noncancer RBCs for soil gas RBCncS1, RBCncS2, . . . , RBCncSn: 
 

Hazard Index = C1 /RBCncS1 + C2 /RBCnc S2 + . . . + Cn /RBCncSn 
 
The RBC used in this hazard calculation must be based on a reference concentration for 
chronic toxic effects other than cancer. 
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When using indoor air concentrations, predicted or measured, the HI and cumulative risk posed 
by all volatile chemicals for the vapor intrusion assessment may be calculated using the 
equations above and the OEHHA target (risk-based) indoor air concentrations (Appendix B in 
Cal/EPA [2005]).  RBCs for volatile contaminants in indoor air may also be derived by 
rearranging the exposure equations provided above.  
 
Uncertainties 
 
Discussion of major assumptions and uncertainties is an essential component of risk 
characterization and interpretation of the quantitative risk assessment.  Assumptions are 
inherent in the risk assessment process because complete information is never available about 
the physical aspects of a site and there is no method to accurately predict future exposures and 
consequent risks from those exposures.  Therefore, risk assessment assumptions must be 
reasonably conservative to be protective of human health but not so conservative as to be 
outside of the range of probability.  See USEPA (1989 and 1995) for additional information on 
risk characterization. 
 
The multiple lines of evidence in a vapor intrusion investigation are used to develop conclusions 
about potential exposures and to identify some of the major uncertainties affecting the risk 
estimates.  The following are some of the uncertainties that should be discussed for the vapor 
intrusion into indoor air exposure pathway.  Uncertainties that could result in a risk or hazard 
greater than that calculated are: 
 

• The presence of volatile contaminants that were not detected or for which concentrations 
were underestimated. 
 

• The existence of unidentified preferential pathways in the subsurface that would facilitate 
the movement of soil vapors into indoor air spaces, such as utility corridors and geological 
discontinuities (fault zones, sand channels, etc.). 

 

• Reduction of soil moisture content by the capping effect of future buildings. 
 

• A decrease in ventilation rates in current and future buildings that could lead to increased 
concentrations of toxic contaminants in indoor air. 

 

• The biotransformation of a chemical to a more toxic compound, such as the transformation 
of numerous precursors to vinyl chloride.  

 

• Any exposure scenario that involves extended vigorous indoor activities resulting in greater 
inhalation of volatile chemicals intruding indoors than is assumed by the default parameters 
used for home dwellers or commercial workers.  See USEPA (2009) for additional 
information. 

 
Uncertainties that could result in a risk or hazard lower than that calculated are: 
 

• A decrease over time in the subsurface contaminant mass or concentration due to natural 
attenuation. 
 

• Lower receptor exposure (exposure time, frequency, and/or duration). 
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APPENDIX D – OVERVIEW OF THE JOHNSON AND ETTINGER MODEL 
 
Fate and transport models can assist in evaluating the degradation of indoor air quality due to 
the intrusion of subsurface volatile chemicals.  When used in combination with site-specific 
information, the results of modeling will add to the overall weight of evidence used to evaluate 
the exposure pathway.  The J&E model (1991) is one of the more commonly used models for 
evaluating indoor air exposure.  DTSC has selected the J&E model as the recommended 
approach to evaluate vapor intrusion in California.  For the USEPA Vapor Intrusion Model, 
USEPA programmed the J&E model into Microsoft EXCEL™ and added a health risk 
component that calculates the risk from inhaling a specific chemical at the concentration 
estimated in indoor air.  Examples of the USEPA Vapor Intrusion Model, as modified by DTSC 
for use in California, can be found on DTSC’s webpage.  However, other vapor intrusion models 
are available and this Guidance does not preclude the use of different models to evaluate indoor 
air quality.  The use of any model other than the USEPA Vapor Intrusion Model at a site should 
be approved by the oversight agency during the work plan stage prior to use of the model to 
evaluate human health risk. 
 
The J&E model is a simple, deterministic model, having single-point inputs and outputs.  The 
J&E model is based on the basic principles of contaminant fate and transport, the physical and 
chemical properties of the contaminant, properties of the environmental media, and contaminant 
partitioning among media.  The model incorporates both diffusion and advection as mechanisms 
of transport of subsurface vapors into the indoor air environment.  Diffusion is the mechanism by 
which vapor moves under a concentration gradient (from high to low concentration).  Advection 
is the transport mechanism by which vapor moves due to differences in pressure.  For the J&E 
model, diffusion is the dominant mechanism for vapor transport within the vadose zone.  Once 
the vapor enters into the “building zone of influence”, the vapor is swept into the building 
through foundation cracks by advection due to the indoor–outdoor building pressure differential.  
The depth of the “building zone of influence” is usually less than a meter.  The J&E model uses 
the conservation of mass principle and is based on the following assumptions: 
 

• Steady-state conditions exist for contaminants in the subsurface. 

• Contaminants are homogeneously distributed. 

• Biodegradation of contaminants does not occur. 

• Subsurface preferential migration pathways do not exist. 

• Buildings are constructed on slabs or with basements with floors. 

• Contaminant vapors enter a building primarily through cracks in the foundation and walls. 

• Ventilation rates and pressure differences are assumed to remain constant. 

• Air mixing in the building is uniform. 
 
The J&E model cannot evaluate preferential migration pathways and fractured bedrock 
conditions.  Each of these conditions has the potential to significantly increase the rate of vapor 
intrusion beyond what the model would predict.   
 
With an understanding of the above-mentioned limitations, the J&E model can allow users to 
quickly screen sites for vapor intrusion risk.  The output of the J&E model is the dimensionless 
attenuation factor “alpha” (α) that represents the ratio of the indoor air concentration to the 
subsurface concentration.  Indoor air concentrations can be estimated from subsurface data 
(soil gas or groundwater) and the attenuation factor.  Using the attenuation factor and the 
appropriate target indoor air concentrations, contaminant concentrations in soil gas and 
groundwater that are protective of human health can be calculated.  These calculated values 
can be used as site cleanup objectives. 



State of California  October 2011 
Vapor Intrusion Guidance Document – Final  DTSC – Cal/EPA  
 

 D - 2 

 
The J&E model is most robust under homogeneous site conditions with uniform building 
construction features.  Conversely, the model is weakest under variable conditions.  Using a 
range of potential input parameters, the model can predict a wide range of indoor air impacts 
spanning over several orders of magnitude.  Thus, when using the J&E model for California 
sites, the input parameters for a given site must be appropriately conservative and match site-
specific conditions.  This is especially true for sites with nonbiodegradable chemicals, shallow to 
moderate depths of contamination, and high advective potential (Hers et al., 2003).  Even under 
optimal conditions, the J&E model is generally considered to have a precision no greater than 
an order of magnitude (Weaver and Tillman, 2005).  Hence, it is important to understand the 
sensitivity of the model to various input parameters and DTSC recommends that all vapor 
intrusion evaluations include a sensitivity analysis. 
 
EVALUATION OF VAPOR RISK 
 
DTSC recommends the use of a two-phased approach when evaluating vapor intrusion at a 
site.  A phased approach ensures that simple cases can be evaluated relatively quickly with 
minimal resources.  The first phase of the evaluation utilizes default attenuation factors to 
estimate the risk for vapor intrusion (Step 5).  Conservative assumptions, appropriate for 
California, were used to generate the default attenuation factors (see Appendix B).  If the 
preliminary screening demonstrates that the risk associated with vapor intrusion is acceptable, 
further evaluation of the exposure pathway may not be necessary. 
 
After preliminary screening for vapor intrusion, the responsible party has numerous options if 
the site risk is unacceptable.  One option is further evaluation of the vapor intrusion risk through 
a site-specific evaluation (Step 7) that builds on the preliminary evaluation and utilizes 
conditions specific to the site concerning input parameters, land use, and exposure scenarios.  
The site-specific approach calls for increasingly sophisticated levels of data collection and 
analysis.  Another option is to remediate the subsurface of the site to reduce exposures and 
risks to an acceptable level determined in a preliminary evaluation.  Accordingly, responsible 
parties may opt to pursue remediation without further site-specific modeling if the cleanup is 
time critical or if the volume of subsurface contamination is limited and can be remediated in a 
straightforward manner.  Appropriate mitigation measures may be needed while the subsurface 
contamination is remediated (see Step 11). 
 
DISCUSSION OF MODELING INPUT PARAMETERS 
 
This portion of the appendix discusses the following input parameters for site-specific J&E 
modeling in California: 
 
• Total porosity (n) 
• Soil water-filled porosity (θw) 
• Soil air-filled porosity (θa) 
• Dry bulk density (ρs) 
• Air permeability (kv) 
• Soil gas advection rate (Qsoil) 
• Building ventilation rate (Qbuilding) 
• Indoor-outdoor pressure differential (ΔP)  
• Crack-to-total area ratio (η)  
• Residential indoor air exchange rate (Eb)  
• Commercial indoor air exchange rate (Eb) 
• Soil and groundwater temperature (Ts)  
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The basis for the selection of these input parameters is provided below.  DTSC will consider the 
use of other modeling input parameters if an appropriate technical justification is provided. 
 
Soil Input Parameters for the USEPA Vapor Intrusion Model (n, θw, and θa)  
 
When conducting site-specific screening evaluations with the USEPA Vapor Intrusion Model, 
the geotechnical parameters in the model must be adequately determined to reduce uncertainty 
concerning human health exposure.  Investigators have numerous options for the determination 
of these parameters, three of which are given in this appendix.  This appendix is not intended to 
be prescriptive in the methods of determining or estimating these soil properties, but 
acknowledges that standard geotechnical and geophysical methods exist for measuring or 
estimating these values. 
 
1) Grain Size Distribution.  Physical properties of soil associated with the United States Soil 

Conservation Service (USSCS) classification are available for use within the USEPA Vapor 
Intrusion Model.  Laboratory testing should be conducted to determine the grain size 
distribution in each layer used in the model so that an appropriate USSCS soil can be 
selected from the spreadsheet’s pull-down menus.  DTSC recommends no less than three 
sieve analyses (grain size distribution determination) to classify each soil layer that is used 
for modeling purposes.  The sieve analysis yielding the most conservative results (greatest 
contaminant migration potential) should be used in the USEPA Vapor Intrusion Model.  
Otherwise, a statistically robust number of tests per layer should be conducted and the 
tests should be averaged using an appropriate statistical technique.  Typically, a robust 
dataset implies the collection of at least eight samples (USEPA, 1992).  Also, Atterberg limit 
determinations may be used to assist in the soil-type selection.  Estimating geotechnical 
properties from a visual description of subsurface soil, as annotated onto a boring log, is 
not an appropriate approach for the selection of model input parameters.  Appendix H 
identifies the recommended method for the grain size distribution test. 

 
2) Geotechnical Laboratory Analysis.  The physical properties of each soil layer can be 

determined by a geotechnical laboratory.  Parameters used in the USEPA Vapor Intrusion 
Model are air-filled porosity, water-filled porosity, total porosity, and bulk density.  Most 
geotechnical laboratories report soil moisture in units of weight percent, but the USEPA 
Model requires moisture in terms of volume percent; hence, unit conversion may be 
necessary.  DTSC recommends no less than three geotechnical measurements to classify 
each soil layer.  The measurements yielding the most conservative results should be used 
in the USEPA Vapor Intrusion Model.  Otherwise, a statistically robust number of tests per 
layer should be conducted and the tests should be averaged using an appropriate 
statistical technique.  Again, estimating geotechnical properties from a visual description of 
subsurface soil, as annotated onto a boring log, is not an appropriate approach for the 
selection of model input parameters.  Appendix H describes the recommended methods for 
determining these parameters.   

 
3) In-Situ Measurements.  Direct field measurements can determine the soil’s effective 

diffusion coefficient and air permeability, which can be used directly within the USEPA 
Vapor Intrusion Model.  In-situ measurements of air permeability should be conducted in 
the shallow vadose zone, in the area subject to advection by building-driven 
depressurization.  The reach of the “building zone of influence” on soil gas flow is usually 
less than one meter.  It should be noted that since default values for the flow rate of soil 
gas into the building (Qsoil) may be used instead of calculations based on near surface soil 
permeability, in-situ air permeability measurements may not be necessary.  Guidance on 
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effective diffusion coefficient and air permeability determination can be found in Appendices 
I and J, respectively.  

 
Air Permeability (kv) 
 
The approach of using soil air permeability in the USEPA Vapor Intrusion Model is a function of 
whether the building is existing or proposed, as follows:  
 
1) Existing Building.  A soil gas advection rate (Qsoil) of 5 liters per minute should be used with 

the default building size in the USEPA Vapor Intrusion Model unless site-specific 
measurements of air permeability of the shallow soil are available.  Accordingly, if site-
specific permeability measurements are available, the model can calculate a site-specific 
Qsoil from the permeability measurements.  If air permeability measurements are not 
available and existing buildings are larger than the default size, the Qsoil of 5 liters per 
minute should be proportionally increased in a linear fashion as a function of the spatial 
footprint of the building.  For example, a building of 1000 square meters will have, for 
modeling purposes, a soil gas advection rate of 50 liters per minute because a building of 
this square footage is ten times larger than the default building size. 

 
2) Future Building.  Making a reasonable prediction for vapor intrusion into future buildings is 

difficult.  Construction activity may alter subsurface vapor concentrations and the physical 
character of the subsurface.  Accordingly, rather than inputting a site-specific air 
permeability value into the USEPA spreadsheet, DTSC recommends that a default value of 
5 liters per minute for the soil gas advection rate (Qsoil) should be used as proportionally 
corrected for building size. 

 
Ratio of Qsoil to Qbuilding 
 
Pursuant to Johnson (2002), an important parameter in evaluating the reasonableness of 
modeling outputs for residential buildings is to ensure that the ratio of Qsoil/Qbuilding is between 
0.01 and 0.0001, where Qsoil is the soil gas advection rate from the subsurface into the enclosed 
space and Qbuilding is the enclosed space volumetric airflow rate of fresh air entering the building.  
For vapor intrusion modeling with the USEPA spreadsheet, these parameters are calculated 
from user inputs and can be found in the INTERCALC sheet of the model.  The range in values 
for the ratio of Qsoil/Qbuilding comes from the radon and contaminant transport literature where 
both subslab and indoor air concentrations were reported.  Therefore, vapor intrusion model 
results having a Qsoil/Qbuilding ratio of less than 0.0001 should be considered suspect. 
 
Indoor-Outdoor Pressure Differential (ΔP) 
 
Advective transport of soil vapors into buildings occurs as the result of the depressurization of 
buildings relative to the pressure in the surrounding soil.  This pressure differential (ΔP), 
referred to as negative pressure, drives the flow of vapors into the building.  The soil vapor flows 
into the building through cracks, gaps, and openings within the foundation.  The pressure 
differential is caused by meteorological, mechanical, and occupant behavioral factors.  The 
meteorological factors include indoor-outdoor temperature differences (i.e., ‘stack effect’), wind 
loading on the building superstructure, and barometric pressure changes.  Examples of 
mechanical and occupant behavioral factors that lead to building depressurization include the 
operation of exhaust fans, ceiling fans, fireplaces, and furnaces. 
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The potential range of values for indoor-outdoor pressure differential is 0 to 20 Pascals (1 Pa = 
10 g/cm-s2) (Loureiro et al., 1990; Eaton and Scott, 1984).  Individual values for indoor-outdoor 
pressure differential have been published as follows: 
 

Author Building Effect ΔP values (Pascals) 

Nazaroff and others (1985) 
Put and Meijer (1989) 

Wind and stack effects 2 

Loureiro and others (1990)  
Grimsrud and others (1983) 

Wind and heating effects 4 -5 

Fischer and others (1996) Wind effects 3 

Lindmark and Rosen (1985) n/a 0 – 2* 
* Buildings with mechanical ventilation and good insulation may have pressure differentials three times these 

values. 

 
The above information indicates that some degree of building depressurization should be 
incorporated into any vapor intrusion evaluation.  Quantifying the degree of building 
depressurization is a highly uncertain process because of the difficulty in obtaining accurate 
long-term measurements and in estimating the simultaneous interactions of all the 
depressurization factors.  Therefore, a value for building depressurization of 4 Pa (40 g/cm-s2) 
was chosen as a conservative default for California. 
 
Crack-to-Total Area Ratio (η) 
 
The crack-to-total area ratio (η) is the ratio of the total area of cracks and openings in a 
foundation to the total area of the foundation.  The parameter is also referred to as the “crack 
factor”.  With respect to model sensitivity to crack factor, Johnson (2002) states that the J&E 
model is not sensitive to the selection of a crack factor for scenarios where advection dominates 
the movement of soil vapor.  However, in scenarios where the intrinsic permeability of the soil is 
below 1.0 x 10-9 square centimeters (cm2), the movement of vapor will be dominated by 
diffusion and the selection of a crack factor becomes important.  Johnson (2002) suggests a 
crack factor range of 0.0005 to 0.005.  The American Society of Testing and Materials (1995) 
suggested a default value of 0.01 for the crack-to-total area ratio in their standard for risk-based 
corrective action.  USEPA (2002) used a crack factor of 0.0002 for houses with basements and 
0.0038 for slab-on-grade houses.  A crack factor of 0.005 was selected as a conservative 
default value for California.  Hence, a value of 0.005 should be indicated on the INTERCALC 
sheet for the crack-to-total area ratio when submitting modeling evaluations to oversight 
agencies. 
 
Indoor Air Exchange Rate (Eb) 
 
Indoor air exchange is the principal mechanism for diluting indoor air contamination.  The air 
exchange rate is defined as the number of times that the total volume of air within a building is 
replaced by external air, and the rate is usually expressed in terms of air exchanges per hour 
(i.e., hour-1).  Air within a building is exchanged through three processes:  
a) mechanical or forced ventilation, b) natural ventilation, and 3) infiltration.  Mechanical or 
forced ventilation systems include the operation of exhaust fans, ceiling fans, fireplaces, and 
furnaces.  Natural ventilation relates to occupant behaviors and activities like the opening and 
closing of doors and windows.  Infiltration is defined as the uncontrolled airflow through 
foundation cracks, gaps, and openings.  The infiltration of air is caused by indoor-outdoor 
temperature differences, wind loading on the building superstructure, and barometric pressure 
changes. 
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The scientific literature indicates that residential air exchange rates can range from 0.2 to 2.0 air 
exchanges per hour.  Rates vary as a function of calendar season, building construction, 
building energy efficiency, and climatic conditions.  Two nationwide studies of residential air 
exchange rates included data from California.  Versar (1990) compiled about 100 separate field 
research projects by various organizations, which involved both random sampling and 
judgmental sampling.  Most of the studies involved the use of perfluorocarbon tracer (PFT) gas 
to measure time-averaged air exchange rates.  The PFT technique utilizes miniature permeation 
tubes as tracer emitters and passive samplers to collect the tracers, which were analyzed by 
gas chromatography.  Murray and Burmaster (1995) also analyzed the PFT database and 
summarized distributions of exchange rates in subsets defined by climate and season.  In this 
data evaluation, Murray and Burmaster lumped California data with other climatically 
appropriate states.  A comprehensive review of residential indoor air exchange rates can be 
found in the Exposure Factors Handbook by USEPA (1997). 
 
Air exchange rates for California are summarized below and were taken from USEPA (1997).  
For residential buildings in California, a value of 0.50 air exchanges per hour should be used as 
a conservative default value.  This value is approximately the 25th percentile of houses in 
California. 
  

Summary of Air Exchange Rates for California 
 

Percentiles Project 
Code Month(s) 10th 25th 50th 90th 

Number of 
Measurements 

ADM May - Jul 0.29 0.36 0.48 1.75 29 

BSG Jan, Aug - Dec 0.21 0.30 0.40 0.90 40 

RT11 Feb 0.38 0.48 0.78 1.52 45 

RT12 Jul 0.79 1.18 2.31 5.89 41 

SOCAL1 Mar 0.29 0.44 0.66 1.43 551 

SOCAL2 Jul 0.35 0.59 1.08 3.11 408 

SOCAL3 Jan 0.26 0.37 0.48 1.11 330 

weighted average 0.31 0.48 0.78 1.95  
Note: 1) Units are air exchange rates per hour. 
 2) Data taken from USEPA (1997). 
 
For commercial buildings, a default rate of 1.0 air exchange per hour should be used.  This 
number is based upon the minimal ventilation requirements pursuant to the 2001 Energy 
Efficiency Standards for Nonresidential Buildings (California Energy Commission, 2001).  The 
minimum ventilation requirement is 0.15 cubic feet per minute per square foot of building space.  
For a single story commercial building, this equates to approximately 1.0 air exchange per hour. 
 
Average Soil and Groundwater Temperature (Ts) 
 
For vapor migration, the average soil and groundwater temperature is used to correct Henry’s 
law constant for the chemical of concern.  When possible, the site-specific subsurface 
temperatures should be used when making the correction to Henry’s law constant.  During the 
routine sampling of groundwater monitoring wells, temperature is collected as a stabilization 
parameter during well purging.  If available, this temperature value should be used to make the 
Henry’s law constant correction.  If no monitoring wells exist at the site, groundwater 
temperatures as collected at nearby sites can be used when the wells are screened within the 
water table.  In cases where no subsurface temperature data are available, the subsurface 
temperature can be determined from the mean air temperature using the procedures from Toy 
and others (1978).  A temperature of 24°C should be used as a default for the USEPA Vapor 
Intrusion Model. 
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APPENDIX E - SOIL GAS CONCENTRATIONS FROM  
SOIL MATRIX ANALYTICAL RESULTS 

 
Soil matrix sampling, in some instances, can be used as an additional line of evidence for 
evaluating vapor intrusion.  Samples should be collected pursuant to USEPA Method 5035A 
(DTSC, 2004).  The associated soil gas concentration from the soil matrix data should be 
determined using the following partitioning calculation (Feenstra et al., 1991) and associated 
default parameters. 
 

)θ H  ρfk  (θ
 ρ C H

C
asococw

ssoilc
gas ++

=  

 
where, 
 

Input Parameter Units Default Value Basis for Default 
Value 

Cgas Soil gas concentration g/cm
3
 Calculated - 

Csoil Soil matrix concentration g/g Measured at site - 

θw Soil volumetric water content cm
3
/cm

3
 0.054 

θa Soil volumetric air content cm
3
/cm

3
 0.321 

ρs Soil bulk density g/cm
3
 1.66 

foc Soil fraction organic carbon g/g 0.002 

Cal/EPA (2005) 
 

Hc Henry’s law constant unitless Chemical specific - 

koc Carbon-water sorption coefficient cm
3
/g Chemical specific - 

g = grams 
cm

3
 = cubic centimeters 

 
The above equation assumes equilibrium conditions exist in the subsurface that allow for 
complete partitioning of contaminants into their respective phases.  Hence, the above equation 
should only be used with a full understanding of these potential limitations. 
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APPENDIX F – USE OF PERMISSIBLE EXPOSURE LIMITS 
 
The Occupational Safety and Health Administration (OSHA) Permissible Exposure Limits 
(PELs) are not appropriate criteria for evaluating the risk associated with vapor intrusion to 
indoor air in California.  Pursuant to the California Health and Safety Code, Sections 25150, 
25187, 25200.10, and 25356, chemical releases in California should be characterized and 
mitigated based upon the risk to human and ecological receptors.  Hence, for vapor intrusion 
sites, potential adverse effects to humans should be evaluated in terms of acceptable exposure 
based upon risk rather than upon comparison to OSHA PEL endpoints.  For sites in California, 
regardless of whether the exposure scenario is residential, commercial, or industrial, OSHA 
PELs should not be used as indoor air screening levels for vapor intrusion.  DTSC regulates 
chemicals in the subsurface and any human exposure derived from the associated contaminant 
migration, whereas OSHA regulates workspaces and any associated exposure derived from 
workplace air contaminants.   
 
OSHA regulates exposure to chemicals in an industrial setting.  OSHA regulations prescribe 
controls and monitoring of the workplace environment to limit employee exposure to vapors and 
gases.  For employees working in an environment where they may be exposed to vapors and 
gases that exceed the PELs, the employer must make available training, medical surveillance, 
personnel monitoring, exposure information, and respiratory protection.  Those workplaces that 
handle volatile materials must control exposure to employees, which is typically done with 
ventilation systems, process enclosures, work practices, and personal protection equipment.  
OSHA requires that employees have access to Material Safety Data Sheets (MSDSs) and that 
employees are trained to recognize hazardous conditions.  Hence, workers subject to potential 
exposure to gases and vapors by the nature of their working environment are regulated under 
OSHA.  These workplaces are usually commercial and industrial settings where hazardous 
chemicals are handled inside a building as part of a commercial or industrial process.  
Employees working with a commercial or industrial process that involves hazardous gases or 
vapors usually work in these conditions voluntarily, are aware of the potential risk of exposure, 
and have implicitly accepted exposure as an occupational hazard.  For gases and vapors, the 
PEL is the maximum concentration of a chemical in the air that a worker may be exposed to 
without respiratory protection (Cal. Code of Regs., tit. 8, §5155).  PELs are based on the 
assumption that only healthy, appropriately trained and monitored workers may be exposed to 
chemical concentrations as great as or exceeding the PELs.  OSHA did not envision that 
children, the elderly, or unhealthy adults would be exposed to PEL concentrations.   
 
PELs are based on the assumption that only healthy, appropriately trained and monitored 
workers may be exposed to chemical concentrations as great as or exceeding the PELs. 
 
When Congress enacted OSHA, it gave States the option to preempt federal OSHA standards 
pursuant to an approved State plan (29 U.S.C. §667(b)).  However, it did not state that workers 
covered under the Act may not be subject to any supplemental State requirements.  Courts 
have held that State laws whose primary purpose addressed a concern other than occupational 
health and safety were not preempted by OSHA (Manufacturers Association of Tri-County v. 
Knepper [1986] 801 F.2d 130, 138).  In fact, the Secretary of Labor endorsed the view that an 
OSHA standard "should not preempt State laws addressing ‘general environmental problems 
originating in the work place, but whose effects are outside it . . .’" (New Jersey State Chamber 
of Commerce v. Hughey [1985] 774 F.2d 587, 593).  There is a presumption that the historic 
police powers of the State to regulate matters of health and safety are not to be superseded by 
federal regulation unless it is a clear and manifest purpose of Congress. 
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After issuing their 2002 vapor intrusion guidance, USEPA has asked OSHA to research the 
issue of whether USEPA has the authority to address workplace vapor intrusion.  The 
Administration responded that under Section 5(a)(1) of OSHA, known as the General Duty 
Clause, its authority only extended to contaminants originating in the workplace (Inside EPA, 
2004).  The clause covers areas of occupational safety and health that are not addressed by a 
specific standard and requires that each employer "shall furnish to each of his employees 
employment and a place of employment which are free from recognized hazards that are 
causing or are likely to cause death or serious physical harm."  OSHA concluded that it lacks 
statutory authority to prevent USEPA from addressing contamination when it does not originate 
from inside the facility. 
 
At sites subject to the Comprehensive Environmental Response, Compensation, and Liability 
Act (CERCLA), cleanup levels are generally determined either by Applicable or Relevant and 
Appropriate Requirements (ARARs) or the risk assessment process.  OSHA standards are not 
ARARs under CERCLA statute and regulations.  Therefore, OSHA standards should not be 
applied to CERCLA cleanups. 
 
REFERENCES 
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APPENDIX G - SOIL GAS SAMPLING DIRECTLY UNDER  
BUILDING FOUNDATIONS (SUBSLAB SAMPLING) 

 
Subslab soil gas data will determine if vapors are collecting directly under a building’s 
foundation and will demonstrate which contaminants potentially represent a threat to human 
health.  If a building is determined to have a moisture barrier and/or a tension slab, special care 
should be given when hand-drilling through the concrete slab.  In particular, for tension 
foundation slabs, the tension cables within the slab should be located prior to drilling either 
through visual observation or through remote-sensing with either a metal detector or ground 
penetrating radar.  The cutting of a tension cable within a slab during drilling could disrupt the 
integrity of the slab and potentially cause injury to the field crew.  
 
When evaluating subslab soil gas for a building, DTSC recommends that permanent sampling 
points be installed so that repeated sampling can be conducted, as necessary, to evaluate 
seasonal or temporal variations. 
 
The following procedures should be considered when collecting subslab data.   
 
1) After removal of the floor covering, a small-diameter hole should be drilled through the 

concrete of the foundation slab.  Typically, holes are 1.0 to 1.25 inches in diameter.  Either 
an electric hand drill or concrete corer is used to drill the holes.  All subslab utilities, such as 
water, sewer, and electrical, should be located and clearly marked on the slab prior to 
drilling.  Subslab holes should be advanced three to four inches into the engineering fill 
below the slab.  All drill cuttings should be removed from the borehole.  The sampling probe 
should be constructed with the following specifications: 

 

• Vapor probes are typically constructed of 1/8 inch or 1/4 inch diameter tubing, with a 
permeable probe tip.  A Teflon™ sealing disk should be placed, as needed, between the 
probe tip and the blank pipe to prevent the downward migration of wet bentonite into the 
sand pack. 

 

• Dry granular bentonite should be used to fill the borehole annular space to above the 
base of the concrete foundation.  Hydrated bentonite should then be placed above the 
dry granular bentonite.  The bentonite for this portion of probe construction should be 
hydrated at the surface to ensure proper sealing.  Care should be used in placement of 
the bentonite to prevent post-emplacement expansion which might compromise both the 
probe and cement seal.  The remainder of the hole should be filled with bentonite grout if 
the probe is permanent or with hydrated bentonite if the probe is semi-permanent.  Prior 
to the introduction of this material, the concrete surfaces in the borehole should be  
cleaned with a damp towel to increase the potential of a good seal.  The vapor probe tip 
should be covered with sand to ensure proper airflow to the probe tip. 

 

• All water used in the construction of the probe should be deionized, the cement should 
be contaminant-free and quick drying, and all metal probe components should be 
thoroughly cleaned to remove manufacturer-applied cutting oils. 

 

• Each probe should be constructed with a gas-tight fitting and flush-mounted well box so 
that the probe completion is not a tripping hazard. 

 

• Prior to sampling, at least two hours of time should elapse following installation of a 
probe to allow the construction materials to cure and allow for the subsurface to 
equilibrate (USEPA, 2006).  
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• An example of a subslab sampling probe is shown in the attached schematic diagram. 
 
2) The collection of subslab samples should follow the procedures in Cal/EPA’s Active Soil 

Gas Investigation Advisory, which recommends purge volume testing, leak testing, and 
shut-in testing.  Purging and sampling rates should not exceed 200 milliliters per minute.  
To avoid air breakthrough from nearby foundation cracks within the slab, DTSC 
recommends using sampling containers with volumes of less than or equal to one liter.  If 
using passivated metal canisters, the canisters should be returned to the laboratory slightly 
depressurized. 

 
3) Subslab soil gas sampling should be performed using analytical methods in Cal/EPA’s 

Active Soil Gas Investigation Advisory.  These methods include USEPA Methods 8260B, 
8021B, 8015B, TO-14A, TO-15, and TO-17.  All methods should meet the site-specific data 
quality objectives (DQOs) and the analytical method reporting limits should be low enough 
for risk determination.  

 
4) A sufficient number of subslab sampling events should be conducted to account for 

seasonal and spatial variability.  At a minimum, two subslab sampling events are warranted 
before a final risk determination is made. 

 
5) Upon completion of all sampling, the foundation probes should be properly 

decommissioned.  The probe tip, probe tubing, bentonite, and grout should be removed by 
over-drilling.  The borehole should be filled with grout and concrete patch material.  Surface 
restoration should include a follow-up visit for final sanding and finish work to restore the 
floor slab, and associated coverings, to their original condition. 

 
At least two subslab probes should be installed at each residential structure, with one probe 
installed in the center of the building’s foundation. The probes should be installed in 
inconspicuous areas, such as utility closets or beneath stairs.  Subslab probes should not be 
installed near the edges of the foundation due to the effects of wind on the representativeness 
of contaminant concentrations (Luo et al., 2009). 
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SCHEMATIC DIAGRAM OF A SUBSLAB SAMPLING PROBE 
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APPENDIX H – SOIL LABORATORY MEASUREMENTS 
 
For site-specific evaluations of vapor intrusion, determination of the physical properties of the 
vadose zone may be needed.  See Appendix D for a discussion of the recommended number of 
samples and how the physical property data are used.  Soil can be submitted to laboratories for 
the measurement of bulk density, grain density, total porosity, moisture content, fraction of 
organic carbon, and grain size.  The recommended geotechnical laboratory methods are: 
 
Soil Bulk Density: ASTM D2937 
 
Grain Density: ASTM D854 
 
Total Porosity: Calculate from soil bulk density and grain density 
 
Soil Moisture Content: ASTM D2216 
 
Fraction Organic Carbon: Walkley-Black method (Nelson and Sommers, 1996) with 

modification to include heating to 150ºC for 30 minutes during the 
sample digestion process (USEPA, 2002) 

 
Grain Size: ASTM D422 
 
Most geotechnical laboratories report soil moisture in units of weight percent but the USEPA 
Vapor Intrusion Model requires soil moisture in terms of volume percent; hence, unit conversion 
may be necessary.  Ideally, effective diffusion coefficient and air permeability of the subsurface 
should be determined with in-situ testing procedures (see Appendices I and J, respectively).  
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APPENDIX I – IN-SITU SOIL EFFECTIVE DIFFUSION COEFFICIENT MEASUREMENTS 
 
For site-specific evaluations of vapor intrusion, determination of the soil’s effective diffusion 
coefficient by in-situ methods may be warranted.  In these cases, measurement of soil effective 
diffusion coefficient can be conducted using the same equipment that is used to collect soil gas 
samples.  The effective diffusion coefficient is determined by injection of a known volume of a 
tracer gas at a known concentration into the subsurface.  The tracer gas is later extracted and 
the mass difference is attributed to diffusional loss in the subsurface.  The effective diffusion 
coefficient of the soil can then be determined from this diffusional loss. 
 
The approach described in this appendix for the quantification of soil effective diffusion 
coefficient (Dv

eff) is derived from Johnson and others (1998).  Field investigators should read 
and understand the Johnson paper before applying this method at a particular site.  In this 
approach, a small volume of a tracer gas (Vo) is injected at a known concentration (Co) at a 
point in the subsurface.  With time, the chemical diffuses away from the injection point.  At some 
time (ts), a finite volume of gas (Vs) is withdrawn, and the vapor concentration (Cs) is measured 
in the sampling container after equilibration.  These parameters, along with the initial mass 
injected (mo) and the recovered mass (ms), can be used to quantify the soil effective diffusion 
coefficient with the aid of a nomogram. 
 
The method is based upon the following conditions: 
 

• The tracer is inert and nonsorbing, with a high Henry’s law constant. 

• The subsurface media is relatively homogeneous and isotropic over the scale studied. 

• The test well has small diameter tubing (≤ 0.25 inches). 

• The screen on the test well is small (≤ 4.0 inches). 

• Sand pack around the screen is small (Vo ≥ 10 times the void space of the sand pack).  
 
The measurement of soil effective diffusion coefficient should be obtained in subsurface areas 
between contaminant sources and building foundations.  These in-situ tests should only be 
conducted after soil gas sample collection due to potential disruption of subsurface 
contaminants by the movement of air. 
 
Soil effective diffusion coefficient for the tracer gas is calculated with the following equation: 
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where, 
 
 Dv

eff = soil effective diffusion coefficient (cm2/second) 
 θv = volumetric air content of soil (cm3/cm3) 
 β = nomogram parameter (dimensionless) 
 ts = sampling time (seconds) 
 Vs = volume of tracer gas removed (cm3) 
 π  = pi (3.1416) 

 
The nomogram parameter β is determined from the following chart where η = ms/mo (recovered 
mass divided by initial mass injected) at time ts. 
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The following field procedures are provided for the determination of the soil effective diffusion 
coefficient:  
 
1) A mixture of the tracer gas is prepared in a tedlar bag.  Note the tracer concentration (Co). 
 
2) Inject a known volume (Vo) of the tracer gas mixture into the subsurface. 
 
3) Follow this injection with sufficient tracer-free air to ensure that the tracer gas is flushed into 

the vadose zone.  The tracer-free volume should be approximately equal to the tubing dead 
space and sand pack volume. 

 
4) After 5 minutes, extract a known volume of air from the subsurface, at least ten times the 

amount of the air injected.  Note the tracer concentration (Cs) after the gas has equilibrated, 
the volume of air extracted (Vs), and the time (ts). 

 
5) Inject 10 – 15 liters of clean air into the subsurface to clear remnants of the tracer gas from 

near the borehole. 
 
6) Repeat the process for longer periods of time (ts = 15 and 60 minutes) as needed.  
 
The use of a single small diameter well may systematically underestimate the in-situ soil 
effective diffusion coefficient due to the measurement length scale.  Thus, when possible, 
numerous in-situ measurements should be conducted as a means to evaluate the 
underprediction. 
 
Knowing Dv

eff for the tracer gas allows Dv
eff to be calculated for the subsurface contaminants by 

simply correcting for differences in the molecular diffusion coefficients of the chemicals in air, as 
follows: 
 

(Taken from Johnson et al., 1998)
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where, 
 
 Dv-cont

eff = soil effective diffusion coefficient for contaminant (cm2/second) 
 Da-cont = air diffusion coefficient for contaminant (cm2/second) 
 Da-tracer = air diffusion coefficient for tracer (cm2/second) 
 Dv-tracer

eff = soil effective diffusion coefficient for tracer (cm2/second) 
 
The method requires that the air-filled porosity (θv) of the subsurface be known.  However, in 
many cases, it is not necessary to measure θv to determine soil effective diffusion coefficient 
with reasonable precision.  For cases where the total porosity ranges from 0.25 to 0.45 with 
moisture saturations ranging from 5 to 50 percent, the associated air-filled porosity is between 
0.13 and 0.43.  Calculating soil effective diffusion coefficient under this range of conditions 
would only change the result by approximately 23 percent.  Accordingly, when quantifying Dv

eff 
without information concerning air-filled porosity, the value should be assumed to be between 
0.13 and 0.43, with ultimate selection of the parameter based upon professional judgment. 
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APPENDIX J – IN-SITU SOIL AIR PERMEABILITY MEASUREMENTS  
 
For site-specific evaluations of vapor intrusion, determination of the air permeability of the 
shallow soil may be needed.  In these cases, air permeability measurements can be conducted 
using the same equipment that is used to collect soil gas samples.  Air permeabilities are 
determined by measuring the gas pressure in a vapor well as a metered flow of air is passed 
through the well.  The method is valid for both the injection and extraction of air. 
 
The measurement of in-situ air permeability should be conducted in the shallow vadose zone in 
the areas subject to advection by building-driven depressurization.  Typically, the depth of 
building-driven depressurization is no more than three feet below a building’s foundation.  These 
in-situ tests should only be conducted after soil gas sample collection due to potential disruption 
of subsurface concentrations by the movement of air. 
 
The following equation can be used to determine in-situ air permeability.  The equation has 
been adapted from an analytical expression by Hvorslev (1951) and Hsieh and others (1983) for 
the spatial distribution of steady-state water pressure around an injection interval.  Derivation of 
the equation can be found in Bassett and others (1994) and field application of the equation can 
be found in Guzman and others (1995).  The validity of the method is further discussed in Illman 
and Neuman (2000) and Vesselinov and Neuman (2001).  The equation assumes that, during 
each relatively stable period of air injection, air is the only mobile phase within the soil near the 
test interval and is controlled by a steady-state pressure field with prolate spheroidal symmetry.  
Such symmetry implies that the soil forms a uniform, isotropic porous continuum.  The equation 
is: 
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where, 
 
 k = air permeability (m2) 
 Qsc = volumetric airflow rate at standard conditions (m3/s) 
 μ = dynamic viscosity of air at standard conditions (1.81 x 10-5 Pascal-s) 
 ln = natural logarithm operator 
 L = length of the well screen (m) 
 rw = borehole radius (m) 
 T = air temperature in the test interval (° Kelvin) 
 psc = air pressure at standard conditions (1.013 x 105 Pascals) 
 Z = air compressibility factor (assume 1.0 [dimensionless]) 
 π  = pi (3.1416) 

 p = air pressure in the injection interval (Pascals) 
 po = ambient air pressure during injection (Pascals) 
 Tsc = temperature at standard conditions (273° Kelvin) 
 
After obtaining a soil gas sample from a borehole, air is extracted or injected into the soil vapor 
well and the air pressure and flow rate are measured at the surface.  To conduct the 
permeability measurements, a cylinder of compressed air can be used as an injection source or 
a purge pump can be used as an extraction source, along with a flow meter with a range of 5 to 
500 cubic centimeters per minute (cm3/min), and a differential pressure gauge with a range of 0 
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to 1000 Pascals (Pa).  To obtain differential pressure measurements over the required range, 
multiple pressure gauges may be needed, because a single gauge may not yield the required 
measurement range.  The following procedures should be considered when collecting and 
evaluating in-situ air permeability data. 
 

• The in-situ test should continue until steady-state pressure occurs.  The occurrence of 
steady-state pressure is defined as less than a 130 Pa pressure change within 30 minutes.  
The test should be terminated after 2 hours if pressure stabilization is not obtained. 

 

• During the first hour of the test, air pressure (p), flow rate (Qsc), air temperature (Tsc and T), 
and barometric pressure (po) should be measured at five minute intervals, or as 
appropriate.  After the first hour, data can be collected less frequently but at a minimum 
interval of 30 minutes. 

 

• The air permeability should be calculated using the data obtained during steady-state 
conditions. 

 

• If the test well is constructed with a drive-tip where no filter pack is used, the diameter on 
the tip used for the test should be measured to within ± 0.1 centimeters before insertion into 
the soil and then remeasured upon retrieval from the subsurface to verify no tip diameter 
distortion occurred during installation. 

 

• The above equation is based on the assumption that the flow of air is predominantly radial, 
which is assumed to occur when L/rw is greater than 5 (Bassett et al., 1994).  Hence, this 
ratio of greater than 5 must occur during all air permeability testing.  Otherwise, the above 
equation cannot be used to calculate air permeability and the alternate method within 
Bassett and others (1994) should be followed. 

 

• The air compressibility factor (Z) in the above equation indicates the extent to which the 
test air behaves as an ideal gas.  The assumption that the air compressibility factor is 1.0 
assumes the test air behaves as an ideal gas.  If site conditions indicate non-ideal gas 
behavior, the air compressibility factor warrants quantification in order to accurately 
determine the in-situ air permeability.  Most textbooks on thermodynamics contain a gas 
compressibility chart. 

 
The use of a single small diameter well may systematically underestimate the in-situ air 
permeability due to the measurement length scale (Garbesi et al., 1996; Garbesi et al., 1999).  
Thus, when possible, numerous air permeability measurements should be conducted as a 
means to evaluate the underprediction. 
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APPENDIX K – PASSIVE INDOOR AIR SAMPLING 
 

Canister sampling is currently the predominant method for indoor air testing in the United States 
because the approach produces quantitative data and can achieve the low detection limits 
needed to support risk assessment.  However, the high costs and complexities of canister 
deployment are causing investigators to look toward alternative air sampling methods, such as 
passive (diffusive) methods, to support indoor air investigations.   
 
Passive samplers offer several advantages over canisters, including: lower cost (Groenevelt et 
al., 2008); simplicity and versatility of use; small size; unobtrusive appearance; and potential to 
collect samples over time periods longer than 24 hours (e.g., 3 to 30 days).  Passive samplers 
may also be used to sample compounds not evaluated in canisters, such as aldehydes and 
hydrogen sulfide.  Passive samplers have a long history of use in industrial hygiene 
applications.  Since the mid-1990s, European scientists have worked to develop passive 
samplers capable of evaluating low concentrations of volatile chemicals in air and, for 
approximately the last ten years, have evaluated passive samplers for indoor air applications. 
 
USEPA Region 9 is currently evaluating the use of passive air sampling for indoor air 
investigations by conducting comparison studies with canisters at several sites in California (Lee 
et al., 2010).  Other researchers have also conducted comparison studies among canisters, 
passive samplers, and sorbent tubes for indoor air applications (Coyne et al., 2009; Bruno et al., 
2008; Odencrantz et al., 2009; McAlary et al., 2010; Lutes et al., 2010).  At present, passive 
samplers appear to have potential to supplement canister sampling, such as for screening to 
identify structures for further indoor air evaluation (Bruno et al., 2008; Coyne et al., 2009).   
 
PASSIVE SAMPLER OVERVIEW 
 
Passive samplers come in multiple forms but all function according to Fick’s first law where 
contaminant molecules move under a concentration gradient into the sampler (i.e., via diffusion) 
and then are captured onto sorbent material within the sampler.  Numerous types of passive 
samplers are commercially available.  Sampler manufacturers place the sorbent material within 
some type of housing.  Typically, either the contaminants diffuse through the wall of the housing 
into the sorbent material or there is an opening in the housing where contaminants may enter 
and the sorbent is held in-place by a screen or membrane. 
 
The concentration of a contaminant of interest in sampled air, C, can be calculated by: 
 
 

 
 
 
where m is the adsorbed mass, t is the sampling time, and Q is the contaminant-specific 
sampling rate (also known as the uptake rate).  The sampling rate is a function of the sampler 
geometry as well as the air diffusion coefficient for the contaminant of interest.1  The sampler 
manufacturers calculate parameter-specific sampling rates for their samplers under controlled 
laboratory conditions and typically at a temperature of 25°C.  The sampling rates can be 

                                                           
1
 The diffusion coefficient, and hence the sampling rate, is a function of temperature and pressure.  Studies have 

found that the sampling rate is relatively insensitive to pressure variations in the ranges typically encountered in 
environmental investigations. 
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adjusted to the temperature representative of sampling conditions by using the following 
equation: 
 
 

 
 
 
where T is the temperature in Kelvin (298°K is equals 25°C).   
 
CONSIDERATIONS FOR APPLICATION TO INDOOR AIR INVESTIGATIONS 
 
The most important consideration for use of passive samplers in an indoor air investigation is 
ensuring that use of the selected sampler supports the site’s data quality objectives (DQOs).  
The following factors should be considered when contemplating use of passive samplers in an 
indoor air investigation: 

• Consistency with the sampling objectives. 

• Ability to achieve reporting limits lower than risk-based screening levels. 

• Availability of sorbent materials appropriate for the contaminants of interest. 

• Sensitivity of the sampling device to non-diffusive air movement. 

• Potential for the sorbent to be “overloaded” by non-target volatile chemicals or water vapor. 

• Time interval required to collect a representative sample and the potential for contaminants 
to diffuse off the sorbent over the desired sampling interval. 

• When high indoor air concentrations are expected, charcoal-based sorbents or shorter 
sampling durations should be considered. 

• Representativeness of exposure conditions for buildings with variable ventilation settings 
and that are not continuously occupied. 

• The need to deploy multiple samplers at each location for sorbent types that only supports 
a single analytical “run” (i.e., thermally desorbed tubes).   

• Use of the manufacturer’s sampling rates will result in acceptable accuracy. 
 
A laboratory experienced in passive sorbent sampler methods should be consulted to determine 
whether a sampler is suitable for a given application.  If quantitative data are required, it should 
be ensured that the sampler, sorbent type, and compounds of interest have been independently 
validated, or are validated as part of the sampling effort.  
 
Sampling Objectives 
 
The site-specific sampling objectives will determine whether passive samplers are appropriate 
for all or part of the investigation.  Examples of site-specific objectives for which passive 
samplers might be particularly viable include:  

• Cost-effectively screen a broad area or identify areas for further investigation (semi-
quantitative data) 

• Collect longer-duration samples to account for temporal variability or provide more accurate 
time-weighted average concentrations (quantitative data) 

Some sampling objectives may preclude use of passive samplers.  For example, the level of 
uncertainty associated with passive sampler results may not support the site’s DQOs (see 
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sampling rate discussion below).  Also, sorbents might not be available for all of the 
contaminants of interest or the target reporting limits may not be achievable. 
 
Contaminants of Interest and Analysis 
 
The contaminants of interest need to be matched with appropriate sorbent sampler and type.  It 
may not be possible to identify a single sorbent sampler and type appropriate for all 
contaminants of interest.  For example, vinyl chloride is not effectively captured by sorbent 
media commonly used to evaluate TCE and PCE.  Reverse diffusion (loss of adsorbed analyte) 
can be a concern where the sorbent is not best suited for the contaminant or if the sampling 
duration is too long.  Some sorbents analyzed by thermal desorption may be more prone to 
reverse diffusion (Coyne et al., 2010).  Method TO-17 (USEPA, 1999) and ASTM Procedure 
D6196-03 provide guidelines for sorbent type selection.  Some sampler manufacturers and 
analytical laboratories also have guidance on, and offer assistance with, matching sorbent 
materials with contaminants of interest.  It is important to work with the manufacturer or 
analytical laboratory to ensure that the sampler is capable of analyzing the contaminants of 
interest. 
 
The analytical method will depend on the contaminants of interest and the sampler 
manufacturer.  For example, for VOC analysis, one badge sampler manufacturer uses thermal 
desorption and gas chromatographic techniques described in Method TO-17.  In contrast, a 
radial sampler manufacturer has developed its own procedures for sorbent desorption and 
analysis for BTEX and VOCs.  Another manufacturer uses ASTM Method 6196-03 for VOC 
analysis.  Additionally, the International Organization of Standards (2004) has developed 
methodologies that apply to multiple charcoal-based samplers. 
 
Reporting Limits 
 
Reporting limits that can be achieved for a passive diffusive sampler are related to the sampler-
specific sampling rates and are specific to each compound.  Detection limits in the low parts-
per-billion range can be achieved, and parts-per-trillion levels may be achievable for some 
samplers.  It may be necessary to work with the analytical laboratory to ensure that target 
reporting limits can be achieved.  A longer sampling duration may be able to achieve lower 
reporting limits provided that reverse diffusion is not a concern.  The type of sorbent used also 
affects the achievable analytical reporting limits.  For example, a sorbent that requires 
contaminant removal via thermal desorption may be able to achieve lower reporting limits than a 
sorbent that requires solvent extraction.   
 
Environmental Conditions 
 
The manufacturer specifications should identify the environmental conditions under which the 
sampler is recommended for use.  For example, a passive sampler may be sensitive to high 
humidity or wind speed.  Humidity may affect the adsorptive capacity of the sorbent material and 
result in underestimation of the contaminant mass.  Introduction of excessive moisture may also 
cause analytical interference.  Wind velocity across the opening of the sampler may affect the 
diffusion path length for the contaminant, increasing the path length at low wind speeds (less 
sorption) and decreasing the path length at high wind speeds (more sorption).  Hence, 
placement of the sampler relative to doorways or ventilation grates may be a consideration for a 
given application. 
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Sampling Rates 
 
Sampling rates are determined under laboratory controlled conditions, potentially at higher 
contaminant concentrations and velocities (10 to 200 cm/s) than encountered by indoor air 
applications (<5 cm/s).  Also, the sampler manufacturer may not have determined sampling 
rates for all contaminants of interest so it is important to check the list of compounds identified in 
the sampler specifications.  Furthermore, the sorbent uptake rate may vary if the VOC 
concentrations fluctuate widely during the sampling event and thus may bias the reported 
concentration for the sample (Lutes et al., 2010). 
 
Passive samplers are currently considered to be semi-quantitative and quantitative (Lutes et al., 
2010).  Comparison studies of canister and passive samples have found that the sampling rates 
for indoor air samples collected using passive samplers are about 50 to 60 percent of sampling 
rates determined under controlled laboratory conditions (Odencrantz et al., 2009; Coyne et al., 
2009).  These findings have led some sampler manufacturers to provide laboratory determined 
“zero velocity” sampling rates (e.g., <5 cm/s) for use in indoor air applications.  Odencrantz and 
others (2009) concluded that further evaluation is needed to fully understand sampling rates 
under real-world conditions.  Even with the sampling rate issues noted for some indoor air 
applications, the strong correlation of passive and canister sampling results in multiple 
comparison studies (Coyne et al., 2009; Odencrantz et al., 2009) suggests that diffusive 
samplers could be used to quantify indoor air concentrations inside structures.   
 
SAMPLING AND ANALYSIS 
 
The manufacturer’s instructions for passive sampler use should be consulted and used to 
develop project-specific sampling procedures.  The methods discussed in Method TO-17 
(USEPA, 1999) should also be considered in the development of the sampling procedure.  
Additional procedures should be included, consistent with other applicable guidance.  Key items 
to address in the sampling procedures are outlined below.   
 
Planning 

• Sampler and sorbent selection appropriate for the compounds of interest, DQOs, target 
reporting limits, expected indoor air concentration, and sampling environment 

• Identification and coordination with analytical laboratories capable of analyzing sorbent-
based samples, or a given type of passive sampler 

• Sorbent handling considerations (e.g., conditioning, storage, shelf life)2 

• Assessment of expected building conditions (e.g., contaminant sources, building type, 
layout, ventilation system) 

• Sampling design: 
− Number of samples 
− Sampling locations (e.g., within building, sampling height) 
− Sampling duration 
− Sample handling (e.g., preservation requirements, holding times) 

                                                           
2
 Sorbents and/or entire samplers are stored in a sealed container prior to sampler deployment.  The sorbents and/or 

samplers are resealed immediately after sampling.  Sample handling by the analytical laboratory should minimize 
the potential for contaminant loss from the sorbent (e.g., by direct transfer of the sample to a sealed thermal 
desorption tube).  Prior to and after sample collection, sorbents and samples are typically recommended for 
storage at a cool temperature and in an environment that will not cause cross-contamination (e.g., storage in an 
organic solvent-free environment). 
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− Quality assurance / quality control (e.g., sorbent blanks, field duplicates) 
− Supplemental field measurements (e.g., temperature, humidity) 

 
Sampling Activities 

• Sampler deployment procedures pursuant to the sampler type used 

• Procedures for sealing the sorbent after sampling is complete 

• Procedures for supplemental field measurements 

• Sample handling, preservation, shipping, and chain-of-custody procedures 

• Field documentation (written notes, photographs) 
 
Analysis 

• Identification of analytical method(s) (see discussion above) 

• Laboratory quality assurance / quality control requirements 

• Method reporting limits and laboratory detection limits 
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APPENDIX L - BUILDING SURVEY FORM 
 
Preparer’s Name:  _______________________________________  Date/Time Prepared: ____________ 

Affiliation:  _____________________________________________  Phone Number:  _______________ 

 

Occupant Information 

 

Occupant Name:  ___________________________________________   Interviewed:  □ Yes   □ No    

Mailing Address:  ____________________________________________________________________ 

City:  ________________________________  State:  ___________________  Zip Code: ____________ 

Phone:  ______________________________  Email: _________________________________________ 

 

Owner/Landlord Information  (Check if same as occupant □) 

 

Occupant Name:  ___________________________________________   Interviewed:  □ Yes   □ No    

Mailing Address:  ____________________________________________________________________ 

City:  ________________________________  State:  ___________________  Zip Code: ____________ 

Phone:  ______________________________  Email: _________________________________________ 

 

Building Type (Check appropriate boxes) 

 

□ Residential   □ Residential Duplex   □ Apartment Building   □ Mobile Home   □ Commercial (office) 

□ Commercial (warehouse)   □ Industrial   □  Strip Mall   □ Split Level   □ Church   □ School 

 

Building Characteristics 

 

Approximate Building Age (years):  ________________   Number of Stories: _______________________ 

Approximate Building Area (square feet):  _________________ Number of Elevators:  _______________ 

 

Foundation Type (Check appropriate boxes) 

 

□ Slab-on-Grade   □ Crawl Space   □ Basement  

 

Basement Characteristics (Check appropriate boxes) 

 

□ Dirt Floor   □ Sealed   □ Wet Surfaces   □ Sump Pump   □ Concrete Cracks   □ Floor Drains   

 

Factors Influencing Indoor Air Quality 

 

Is there an attached garage? □ Yes  □ No 

Is there smoking in the building? □ Yes  □ No 

Is there new carpet or furniture? □ Yes  □ No   Describe: ___________ 

Have clothes or drapes been recently dry cleaned? □ Yes  □ No   Describe: ___________ 

Has painting or staining been done with the last six months? □ Yes  □ No   Describe: ___________ 

Has the building been recently remodeled? □ Yes  □ No   Describe: ___________ 

Has the building ever had a fire? □ Yes  □ No    

Is there a hobby or craft area in the building? □ Yes  □ No   Describe: ___________ 

Is gun cleaner stored in the building? □ Yes  □ No    

Is there a fuel oil tank on the property? □ Yes  □ No  

Is there a septic tank on the property? □ Yes  □ No 

Has the building been fumigated or sprayed for pests recently? □ Yes  □ No   Describe: ___________ 

Do any building occupants use solvents at work? □ Yes  □ No   Describe: ___________ 
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Sampling Locations 

 

Draw the general floor plan of the building and denote locations of sample collection.  Indicate locations of 

doors, windows, indoor air contaminant sources and field instrument readings. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Primary Type of Energy Used (Check appropriate boxes) 

 
□ Natural Gas   □ Fuel Oil   □ Propane   □ Electricity   □ Wood   □ Kerosene   

 

Meteorological Conditions 

 

Describe the general weather conditions during the indoor air sampling event. 

____________________________________________________________________________________ 

 
General Comments 

 

Provide any other information that may be of importance in understanding the indoor air quality of this 

building. 
____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________ 
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APPENDIX M – BUILDING SCREENING FORM 
 
Occupant of Building ___________________________________________________________ 
 
Address _____________________________________________________________________ 
 
City ________________________________________________________________________ 
 
Field Investigator _________________________________  Date  _______________________ 
 

Field 
Instrument 

Reading 

Measurement Location 
(Ambient Air, Foundation Opening, or Consumer Product) 

If Consumer Product, 
Potential Volatile 

Ingredients 

 
 

  

   

 
 

  

 
 

  

 
 

  

 
 

  

 
 

  

 
 

  

 
 

  

 
 

  

 
 

  

 
 

  

 
 

  

 
 

  

 
 

  

 
 

  

 
 

  

 
 

Comments: 
____________________________________________________________________________

____________________________________________________________________________ 
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Undersea Center (aka NOTS Pasadena), Pasadena, California.  December 
2003.

Dec 2003

43 AR 04724 Letter  DTSC to USACE: Enforcement Order NIRF 1/15/2004
44 AR 04728 Letter DTSC to USACE: Enforcement Order NIRF 6/14/2004
45 AR 04732 Letter CRWQCB to USACE re: Former Naval Information Research 

Foundation (NIRF) Undersea Center [groundwater investigation request]
10/5/2004

46 AR 04734 Letter from Dept. of the Army to CRWQCB re: Naval Information 
Research Foundation [reply to 10/5/04 groundwater investigation request]

12/1/2004

AR 04736 Attachment 1 - 2002 Site Assessment Report
AR 04743 Attachment 2 - 2003 Final Nonpoint Source Pollution Conclusion

47 AR 04745 Letter from DTSC to Secretary of the Navy, USACE and Space Bank re: 
Former Naval Information Research Foundation- Pasadena, California 
91107 [issuance of Imminent and Substantial Endangerment 
Determination and Remedial Action Order]

12/3/2004

48 AR 04779 Letter from Dept. of the Army to DTSC response to DTSC Letter and 
Order of December 3, 2004, Docket Number I/SE-ROA 04/05-005

12/17/2004

49 AR 04780 Letter from DTSC to USACE re Notice of Proposed Determination of Non-
compliance with Imminent and Substantial Endangerment Order and 
Remedial Action Order 

12/20/2004
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50 AR 04782 Letter from DTSC to Space Bank re Notice of Proposed Determination of 
Non-compliance with Imminent and Substantial Endangerment Order 
and Remedial Action Order 

12/20/2004

51 AR 04784 Letter from DTSC to Sect. of the Navy re Notice of Proposed 
Determination of Non-compliance with Imminent and Substantial 
Endangerment Order and Remedial Action Order 

12/20/2004

52 AR 04786 Letter from DTSC to USACE re: Naval Information Research Foundation 
Under Sea Center, Pasadena, California - Imminent and Substantial 
Endangerment Determination and Remedial Action Order (Order), dated 
December 2, 2004. [notification of site remediation strategy meeting]

12/22/2004

53 AR 04789 Letter from Dept. of the Army to DTSC re: Department of Toxic 
Substances Control (DTSC) Letter and Order of December 3, 2004, 
Docket Number I/SE- ROA 04/05-005 [response following 2/9/05 meeting]

2/28/2005

54 AR 04792 Memorandum of Agreement between the Department of Toxic Substances 
Control and The State Water Resources Control Board and The Regional 
Water Quality Control Boards and The California Environmental 
Protection Agency for the Oversight of Investigation and Cleanup 
Activities at Brownfield Sites

3/1/2005

AR 04812 Attachment 1 - Oversight Agency Selection Guidelines
AR 04814 Attachment 2 - Request for Oversight of a Brownfield Site
AR 04816 Attachment 3 - Site Information Needed for Oversight Agency Selection

AR 04819 Attachment 4 - Brownfields Mangers and Coordinators
55 AR 04823 Letter DTSC to Secretary of the Navy re noncompliance with 

enforcement order
4/25/2005

56 AR 04825 Letter DTSC to USACE noncompliance with enforcement order 4/25/2005
57 AR 04827 Letter DTSC to Space Bank re non compliance notification of 

enforecement order
4/25/2005

58 AR 04829 Letter DTSC to Gary Meyer, Esq representing Space Bank 6/14/2005
59 AR 04832 Draft Final Preliminary Endangerment Assessment Report, NIRF 

Undersea Center, Pasadena, California. August 2005.
Aug 05

AR 04961 Appendix A - Sample Analysis Results - 2001 Investigation QC Summary

AR 05015 Appendix B - Response to DTSC's Comments on the Draft PA/SI
AR 05030 Appendix C - Human Health Risk Assessment: Lead Risk Assessment 

Spreadsheet Equations
AR 05035 Appendix D - Investigation Activities, Equipment and Procedures - 2001 

Investigation
AR 05050 Appendix E - Not Used
AR 05051 Appendix F - Quantitation Limits for Analytes
AR 05061 Appendix G - Community Profile Exhibits
AR 05079 Appendix H - Laboratory Data, presented separately

60 AR 05080 Letter DTSC to USACE requesting for more copies of the Draft Final 
PEA

10/6/2005

61 AR 05082 Letter from DTSC to USACE re: Draft Final Preliminary Endangerment 
Assessment Report NIRF Undersea Center, Pasadena, California, August 
2005 attaching Memorandum re Addiitonal Investigation at NIRF 
Undersea Center attaching Memorandum re Naval Research Information 
Foundation: Draft Final PEA Report

12/12/2005

62 AR 05091 Letter from the Dept. of the Army to DTSC enclosing Final Preliminary 
Endangerment Assessment Report 

1/24/2006

AR 05218 Appendix A - Sample Analysis Results - 2001 Investigation QC Summary

AR 05273 Appendix B - Response to DTSC's Comments on the Draft PA/SI
AR 05282 Appendix C - Human Health Risk Assessment: Lead Risk Assessment 

Spreadsheet Equations
AR 05287 Appendix D - Investigation Activities, Equipment and Procedures - 2001 

Investigation
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AR 05302 Appendix E - Not Used
AR 05303 Appendix F - Quantitation Limits for Analytes
AR 05312 Appendix G - Community Profile Exhibits
AR 05330 Appendix H - Laboratory Data, presented separately

63 AR 05331 Letter from SECOR to Grubb & Ellis and Kaiser Foundation re Expedited 
Phase 2 Environmental Site Assessment Report, Space Bank Mini 
Storage, 3202 East Foothill Boulevard, Pasadena, California

2/1/2006

AR 05355 Appendix A - Boring Logs
AR 05368 Appendix B - Laboratory Analytical Results

64 AR 05702 Letter from SECOR to Grubb & Ellis re: Pre-Demolition Hazardous 
Materials Assessment Report, Space Bank Mini Storage, 3202 East 
Foothill Boulevard, Pasadena, California

2/24/2006

AR 05740 Appendix A - Analytical Laboratory Reports and Chain-of-Custody 
Records

65 AR 05784 Draft Site-Specific Work Plan, Focused Site Investigation, Naval 
Information Research Foundation (NIRF) Undersea Center, Pasadena, 
California

Mar 06

AR 05823 Appendix A - Site-Specific Sampling and Analyses Plan
AR 05863 Appendix B - Site-Specific Health and Safety Plan
AR 05917 Appendix C - Field Forms

66 AR 05930 DTSC Memorandum re: Proposed Sampling at the former NIRF 
Undersea Center Site... Proposed Sampling by SECOR dated March 8, 
2006

3/13/2006

67 AR 05934 Letter from DTSC to SECOR re Comments on Kaiser's Proposed Scope of 
Investigation for Space Bank Facility Pasadena, California

3/17/2006

68 AR 05936 Letter SECOR to DTSC- Comments on Workplan for Additional Soil/Soil 
Vapor Investigation, attaching Workplan for Additional Soil/Soil Vapor 
Investigation, Space Bank Mini Storage

3/29/2006

AR 05974 Attachment A - Sampling and Analysis Plan
AR 05997 Attachment B - Quality Assurance Project Plan

69 AR 06052 Expedited Phase I Environmental Site Assessment Report, Space Bank 
Mini Storage

3/30/2006

AR 06089 Appendix A - Site Photographs
AR 06097 Appendix B - Historical Aerial Photographs
AR 06109 Appendix C - Historical Topographical Maps
AR 06122 Appendix D - Sanborn Fire Insurance Maps
AR 06128 Appendix E - City Directories
AR 06160 Appendix F - Previous Environmental Report
AR 06291 Appendix G - Environmental Regulatory Database Report
AR 06449 Appendix H - Supporting Documents

70 AR 06652 Letter  DTSC to USACE Site Specific Chemical Warfare Material 
Ccoping and Security Study Report 

4/4/2006

71 AR 06654 Letter DTSC to SECOR on  Additional Soil and Soil Vapor Investigation 
Work Plan

4/11/2006

72 AR 06659 Revised Draft Agreement and Covenant Not to Sue [with comments] 
between DTSC, CRWQCB, and Kaiser Foundation Health Plan, Inc.

4/13/2006

73 AR 06690 Letter  SECOR to DTSC response to work plan comments 4/19/2006
74 AR 06694 Letter from DTSC to USACE responding to United States Army Corps of 

Engineers' letter dated March 12, 2007
4/20/2006

75 AR 06698 Letter USACE to DTSC and RWQCB -  Response to Comments on Draft 
Site SpecifiC WP Focused Site Investigatin

4/21/2006

76 AR 06702 Letter from CRWQCB, LA  To DTSC comments on soil and soil vapor 
investigation work plan by SECOR

5/2/2006

77 AR 06704 Letter from DSTC to USACE re: response to April 21, 2006 
correspondence from USACE to DTSC and LARWQCB Attaching Email 
from USACE to DTSC re Comments on Focused Site Investigation

5/15/2006

78 AR 06709 Draft Final Focused Site Investigation, Naval Information Research 
Foundation (NIRF) Undersea Center, Pasadena, California (August 2006)

Aug 06
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AR 06739 Appendix A - Photographic Documentation
AR 06760 Appendix B - Field Documentation
AR 06786 Appendix C - Soil Classification Logs
AR 06793 Appendix D - Approved Waste Disposal Request
AR 06795 Appendix E - Laboratory Analytical Reports and Chain-of-Custody Forms

AR 07244 Appendix F - Data Quality Assessment Report
79 AR 07248 Comment Letter from CRWQCB to USACE re August 2006 Draft Final 

Focused Site Investigation attaching Memorandum re Draft Site-Specific 
Work Plan

10/23/2006

80 AR 07253 Letter from DTSC to USACE re: Draft Final Focused Site Investigation 
Report review comments

10/31/2006

81 AR 07255 Letter from DTSC to the Secretary of the Navy re: revocation of order 
and invocation of formal dispute resolution

11/13/2006

82 AR 07257 Letter from DTSC to USACE re: revocation of order and invocation of 
formal dispute resolution process

11/13/2006

83 AR 07262 Letter from DTSC to Space Bank re: revocation of order and invocation of 
formal dispute resolution process

11/13/2006

84 AR 07263 Final Focused Site Investigation, Naval Information Research 
Foundation (NIRF) Undersea Center, Pasadena, California (November 
2006)

Nov 06

AR 07291 Appendix A - Photographic Documentation
AR 07312 Appendix B - Field Documentation
AR 07338 Appendix C - Soil Classification Logs
AR 07345 Appendix D - Approved Waste Disposal Request
AR 07347 Appendix E - Laboratory Analytical Reports and Chain-of-Custody Forms

AR 07796 Appendix F - Data Quality Assessment Report
AR 07800 Appendix G - Response to Agency Comments

85 AR 07818 Letter from DTSC to USACE re: United States Army Corps of Engineers' 
Response to the Department of Toxic Substances Control's (DTSC) 
Comments on the Draft Final Focused Site Investigation Report including 
Memorandum

12/21/2006

86 AR 07824 Site-wide screening-level shallow soil vapor survey conducted Mar-07
87 AR 07825 Soil Vapor Survey Report, Former Naval Information Research 

Foundation (NIRF) Site
4/13/2007

AR 07856 Appendix A - Draft Proposed Soil Vapor Sampling Memorandum
AR 07863 Appendix B - DTSC Reponse to Draft Proposed Soil Vapor Sampling 

Memorandum
AR 07866 Appendix C - NIRF Site/Space Bank Document List
AR 07868 Appendix D - Site Health and Safety Plan
AR 07869 Appendix E - H&P Mobile Geochemistry Standard Operating Procedures

AR 07879 Appendix F - Laboratory Reports
88 AR 08016 Environmental Summary Report, Former Naval Information Research 

Foundation (NIRF) Site/Space Bank
5/22/2007

AR 08103 Appendix A - Transformer Sampling and Removal Records
AR 08112 Appendix B - Photograph Log
AR 08127 Appendix C - Seepage Pit Diagram
AR 08129 Appendix D - Historical Site Maps
AR 08143 Appendix E - Sample Figures from Previous Reports
AR 08161 Appendix F - Results Tables from Previous Reports

89 AR 08234 Letter DTSC to Trammell Crow re draft consultative agreement 7/31/2007
90 AR 08240 Letter from Ninyo & Moore to DTSC re Addendum to the SECOR 

Workplan dated March 29, 2006 - Revised
8/24/2007

AR 08258 Attachment A - Field Procedures
AR 08262 Attachment B - SECOR Workplan
AR 08379 Attachment C - Space Bank Facility Site Investigation Schedule

91 AR 08381 Letter from the DTSC to Trammell Crow transmitting Fully Executed 
Agreement

8/30/2007

92 AR 08387 Letter from DTSC to Trammell Crow re: Approval of Work Plan 9/6/2007
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93 AR 08392 Letter from DTSC to Trammell Crow re: Comments on the Addendum to 
the Secor Work Plan Dated March 29, 2006, Space Bank Mini Storage

9/6/2007

94 AR 08395 Letter DTSC to USACE re proposing first level of dispute resolution 9/21/2007
95 AR 08398 Work Notice Site Investigation Field Activities 10/15/2007
96 AR 08399 Sample Location and Contamination Isoconcentration Figures 1 - 8 

prepared by Ninyo & Moore
Nov 07

97 AR 08407 Data Tables 1 - 12 Derived from Ninyo & Moore 2007 Site-wide 
Subsurface Investigation Activities

11/9/2007

98 AR 08447 2008 Space Bank Hazardous Materials by Building 2008
99 AR 08476 Letter  DTSC to RWQCB: Lead Agency for the Space Bank Ltd. Property, 

a.k.a. Naval Information Research Foundation Site
1/16/2008

100 AR 08478 Letter from DTSC to RWQCB re Lead Agency for the Space Bank Ltd. 
Property, a.k.a. Naval Information Research Foundation Site

2/13/2008

101 AR 08481 Draft Final Phase I Environmental Site Assessment, Space Bank Mini 
Storage Facility

4/17/2008

AR 08600 Appendix A - Assessor's Parcel Map
AR 08602 Appendix B - Photographic Documentation
AR 08641 Appendix C - Relevant Site Information
AR 08709 Appendix D - Environmental Database Search
AR 08891 Appendix E - Space Bank Interview Questionnairre

102 AR 08893 DTSC Memorandum re: Geological / Hydrogeological Review of the Draft 
Final Phase I Environmental Site Assessment, Space Bank Mini Storage 
Facility, 3202 East Foothill Boulevard, Pasadena, California by Ninyo & 
Moore dated April 17, 2008. PCA: 12045 Site Code: 300702-11

6/16/2008

103 AR 08895 Tenant History Report 7/3/2008
AR 08937 Appendix A - Key Space Bank Personnel Information
AR 08943 Appendix B - Spreadsheet Transmittal Letter and Rental Contracts
AR 08961 Appendix C - EDR Report
AR 09119 Appendix D - Sample Tenant Questionnairre and Interview Form
AR 09125 Appendix E - Completed Questionnaire and Interview Form
AR 09210 Appendix F - Photograph Log
AR 09280 Appendix G - Employee Questions and Interview Forms
AR 09305 Appendix H - Waste Disposal Manifests

104 AR 09312 Letter from Allen Matkins to RWQCB re: request for meeting between 
Pasadena Gateway, LLC and discussion of approaches

10/8/2008

105 AR 09316 California Regulatory Notice Register, Register 2008, No. 42-Z, Notice to 
Interested Parties concerning Consent Decree between DTSC and owner 
of Space Bank Mini Storage facility

10/17/2008

106 AR 09349 Letter from CRWQCB to Trammell Crow re: Draft Agreement and 
Covenant Not to Sue and Pasadena Gateway Draft Scope of Work - Space 
Bank Facility (SCP No. 1034, PCA # 2040248)

3/3/2009

107 AR 09353 Letter from CRWQCB to Trammell Crow re: Response to Comments on 
Draft Agreement and Covenant Not to Sue and Pasadena Gateway Draft 
Scope of Work - Space Bank Facility

6/30/2009

108 AR 09355 Letter DTSC to Trammell Crow re extent cooperation by DTSC for the 
Brownfield site

2/17/2010

109 AR 09357 Letter from DTSC to USACE: Notifification of Proposed Settlement 
between DTSC and Pasadena Gateway

9/1/2011

110 AR 09359 Letter DTSC to Caltech Notifification of Proposed Settlement between 
DTSC and Pasadena Gateway

9/1/2011

111 AR 09478 Letter DTSC to the Secretary of the Navy re Notification of Proposed 
Settlement between DTSC and Pasadena Gateway

9/1/2011

112 AR 09361 Final Guidance for the Evaluation and Mitigation of Subsurface Vapor 
Intrusion to Indoor Air (Vapor Intrusion Guidance)

Oct 2011

AR 09427 Appendix A: Flux Chambers
AR 09437 Appendix B: Preliminary Screening Attenuation Factors
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AR 09439 Appendix C: Human Risk Assessment
AR 09448 Appendix D: Overview of the Johnson and Ettinger Model
AR 09456 Appendix E: Soil Gas Concentrations from Soil Matrix Analystical 

Results
AR 09457 Appendix F: Use of Permissible Exposure Limits
AR 09459 Appendix G: Soil Gas Sampling Directly Under Building Foundations 

(Subslab Sampling)
AR 09462 Appendix H: Soil Laboratory Measurements
AR 09463 Appendix I: In-Situ Soil Effective Diffusion Coefficient Measurements

AR 09466 Appendix J: In-Situ Air Permeability Measurements
AR 09469 Appendix K: Passive Indoor Air Sampling
AR 09475 Appendix L: Building Survey Form
AR 09477 Appendix M: Building Screening Form

113 AR 09480 Letter from USACE to Pasadena Gateway re: Draft Agreement and 
Covenant Not to Sue between Pasadena Gateway, LLC, DTSC and 
CRWQCB-LA Region

10/7/2011

114 AR 09482 Letter USACE legal to DTSC re draft agreement 10/7/2011
115 AR 09483 Letter DTSC to USACE re Draft Agreement and Convenant not to Sue 10/12/2011

116 AR 09484 Agreement and Covenant Not to Sue between Pasadena Gateway, LLC 
and DTSC   Docket No. HAS-PPA 11/12-018

11/21/2011

117 AR 09531 Letter from DTSC to Pasadena Gateway transmitting fully executed 
Stand Agreement from Contract Number 10-T1132

3/8/2012

118 AR 09537 Final Draft Consent Decree Resolving Plaintiffs' Claims Against 
Defendants Space Bank Ltd., Robert Oltman and Margaret Schubert

5/31/2012

119 AR 09563 CEQA DTSC Notice to Interested Parties re seeking Judicial Approval of 
Settlement Agreement

5/31/2012

120 AR 09566 CA Regulatory Notice Register Jun-12
121 AR 09568 Letter from DTSC to the Secretary of the Navy re Notice of Intention to 

Enter Into Consent Decree
6/21/2012

122 AR 09599 Letter from Secretary of the Navy to DTSC re Comment Letter for the 
Space Bank Consent Decree

7/10/2012

123 AR 09600 Letter from USACE to DTSC re Comment Letter for the Space Bank 
Consent Decree

7/16/2012

124 AR 09602 Letter from DTSC to USACE re Responsiveness Summary for the 
Consent Decree

8/22/2012

125 AR 09609 Pasadena Report on City's Water Quality Relative to Public Health Goals June-13

AR 09623 Attachment 1: Excerpt from California Health and Safety Code
AR 09626 Attachment 2: List of Regulated Constituents with MCLs, PHGs or 

MCLGs
AR 09649 Attachment 3: City of Pasadena Water and Power Consumer Confidence 

Report
AR 09678 Attachment 4: Cost Estimates for Treatment Technologies
AR 09689 Attachment 5: Acronyms

126 AR 09691 Proposed 2013 Space Bank Consent Decree 12/4/2013
127 AR 09725 CA Regulatory Notice Register Jan-14
128 AR 09727 Public Notice of the Space Bank Consent Decree 1/14/2014
129 AR 09728 Community Notice Fact Sheet for Space Bank Consent Decree 1/15/2014
130 AR 09730 Mark Up showing Changes from 2012 Version of Space Bank Consent 

Decree
1/21/2014

131 AR 09762 Letter from DTSC to Trammell Crow re: Proposed 2013 Consent Decree 
with Space Bank Regarding the Former Naval Information Research 
Foundation Under Sea Center Site (aka Space Bank Mini Storage) in 
Pasadena, California

1/21/2014

132 AR 09766 Proof of Publication - Pasadena Star News 1/24/2014
133 AR 09767 Consent Decree between California DTSC and Space Bank Ltd.  Case No. 

CV14-3918-SVW-AS.  Filed 6/27/14. 
6/27/2014
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134 AR 09795 SF Bay Resional Water Quality Control Board, Interim Framework for 
Assessment of Vapor Intrusion at TCE-Contaminated Sites in the San 
Francisco Bay Region

10/16/2014

AR 09835 Attachement A: Discussion of the Six Items in the USEPA Region 9 
Letter

AR 09839 Attachment B: Johnson & Ettinger Model Printous for Groundwater TCE 
Trigger Levels

135 AR 09852 Oswer Technical Guide for Assessing and Mitigating the Vapor Intrusion 
Pathway from Subsurface Vapor Sources to Indoor Air

June 2015

AR 10088 Appendix A: Recommended Subsurface to Indoor Air Attenuation Factors

AR 10109 Appendix B: Data Quality Assurance Considerations
AR 10114 Appendix C: Calculating Vapor Source Concentrtation from Groundwater 

Data
136 AR 10119 CAEPA, DTSC Advisory Active Soil Gas Investigations July 2015

AR 10172 Appendix A: Passive Soil Gas Method
AR 10174 Appendix B: Polymer Gas Sampling Bags and Tubing Types
AR 10176 Appendix C: Quantitative Leak Testing Using a Tracer Gas
AR 10180 Appendix D: Soil Gas Sampling in Low Permeability Soil
AR 10183 Appendix E: Naphthalene Soil Gas Collection
AR 10189 Appendix F: Soil Gas Analystical Method Review
AR 10210 Appendix G: Barometric Pressure, Rainfall, and Soil Drainage
AR 10214 Appendix H: Reporting Format and Parameters

137 AR 10216 DTSC Advisory Active Soil Gas Investigations July 2015
AR 10269 Appendix A - Passive Soil Gas Method
AR 10271 Appendix B - Polymer Gas Sampling Bags and Tubing Types
AR 10273 Appendix C - Quantitative Leak Testing Using a Tracer Gas
AR 10277 Appendix D - Soil Gas Smapling in Low Permeability Soil
AR 10280 Appendix E - Naphthalene Soil Gas Collection
AR 10286 Appendix F - Soil Gas Analytical Method Review
AR 10307 Appendix G - Barometric Pressure, Rainfall, and Soil Drainage
AR 10311 Appendix H - Reporting Format and Parameters

138 AR 10313 Letter frm Space Bank to Brownfields and Environmental Restoration 
Program and DTSC re Notice of Escrow Extension

10/15/2015

139 AR 10314 Letter from DTSC to Space Bank Lawyers re Extension of Escrow and 
Consent Decree

10/30/2015

140 AR 10316 Asbestos PLM 1,000 Point Count Lab Reports 2016
141 AR 10351 PLM Bulk Asbestos Lab Reports 2016
142 AR 10445 Lead Paint Lab Reports 2016
143 AR 10452 2016 Asbestos and Lead Survey Data Tables [Building Materials] 2016
144 AR 10464 Standard Agreement, Contract Number 15-T4084, Term: 10/01/2015 – 

01/31/2018; (Project No: DTSC301622-11)
5/16/2016

145 AR 10470 Letter from DTSC to Brad Cox transmitting Standard Agreement 
Contract Number 15-T4084

5/17/2016

146 AR 10477 3200 E. Foothill Planned Development Submittal Revised October 03, 
2016 [Informational only]

10/3/2016

147 AR 10525 Letter from DTSC to Pasadena Gateway re Annual Cost Estimate - 
Pasadena Gateway

11/15/2016

148 AR 10528 DRAFT Remedial Investigation and Feasiblity Study prepared by Ninyo 
& Moore for Pasadena Gateway

11/18/2016

AR 10597 Appendix A - Johnson & Ettinger Vapor Intrusion Modeling Worksheets

AR 10609 Appendix B - Data Validation Memorandum
149 AR 10800 Pasadena Water Quality Report 2017
150 AR 10807 Letter from DTSC to Pasadena Gateway re Review of Remedial 

Investigation and Feasibility Study Report
2/22/2017

151 AR 10822 Pasadena PPA Exh G Financial Assurance Estimate 4/27/2017
152 AR 10825 Memorandum from Historic Preservation Consulting to Bill Delvac re: 

The Foothill Plant of the Pasadena Naval Ordnance Testing Station 
(NOTS), 3202 East Foothill Boulevard, Pasadena, CA [Cultural 
memorandum]

4/27/2017
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AR 10837 Attachment A - Current Maps and Aerials
AR 10840 Attachment B -Historic Maps
AR 10845 Attachment C - Historic Aerials
AR 10856 Attachment D - Contemporary Photographs
AR 10860 Attachment E - Historic Photographs
AR 10868 Attachment F - Rocketeer Articles

153 AR 10871 Draft Final Remedial Investigation and Feasibility Study (Ninyo & 
Moore)

5/3/2017

AR 10949 Appendix A - Response to DTSC Comments on Draft Remedial 
Investigation and Feasibility Study

AR 10966 Appendix B - Conceptual Site Model
AR 10968 Appendix C - 2007 RI Site Data Tables
AR 11005 Appendix D - Site Environmental Data from Other Site Investigations 

Performed at Site
AR 11103 Appendix E  - PRoUCL 95th Percentile Upper Confidence Limit on the 

Mean Concentration of COPCs
AR 11127 Appendix F - Data Validation Memorandum

154 AR 11318 Pasadena Gateway PPA Exh F Revised Schedule 5/8/2017
155 AR 11319 Amendment to Agreement and Covenant not to Sue 6/6/2017
156 AR 11323 Pasadena Gateway PPA Amdt Exh E 6/6/2017
157 AR 11330 Letter from Ninyo & Moore to Trammell Crow re Pesticide Soil Sampling 

and Testing Report, Space Bank Mini Storage Facility, 3202 East Foothill 
Boulevard, Pasadena, California [small Space Bank parcel west of North 
Kinneloa Avenue]

6/8/2017

AR 11333 Attachment A - Laboratory Analytical Report
158 AR 11358 DTSC Review of Pasadena Gateway Response to DTSC Comments, 

Remedial Investigation and Feasibility Study, Former Naval Information 
Researc Foundation under Sea Center (aka Space Bank Mini Storage 
Facility)

7/27/2017

159 AR 11391 Letter from Ninyo & Moore to Pasadena Gateway re Memorandum re 
Vapor Intrusion Mitigation, Former Naval Information Research 
Foundation Undersea Center (also known as Space Bank Mini Storage 
Facility)

9/13/2017

160 AR 11394 Draft Final Remedial Investigation and Feasibility Study 9/25/2017
AR 11445 Appendix A - Response to DTSC Comments on Draft Remedial 

Investigation 
AR 11446 Appendix B - Conceptual Site Model
AR 11447 Appendix C - 2007 RI Site Data Tables
AR 11448 Appendix D - Site Environmental Date from Other Site Investigations 

AR 11449 Appendix E - ProUCL 95th Percentile Upper Confidence Limit on the 
Mean Concentration of COPCs

AR 11450 Appendix F - Data Validation Memorandum
161 AR 11451 Table of Responses to DTSC Comments 9/25/2017
162 AR 11453 Draft Final Remedial Investigation and Feasibility Study 11/3/2017

AR 11534 Appendix A - Response to DTSC Comments on Draft Remedial 
Investigation 

AR 11555 Appendix B - Pesticide Soil Sampling and Testing Report
AR 11584 Appendix C - Conceptual Site Model
AR 11586 Appendix D - 2007 RI Site Data Tables
AR 11623 Appendix E - Site Environmental Date from Other Site Investigations

AR 11720 Appendix F - ProUCL 95th Percentile Upper Confidence Limit on the 
Mean Concentration of COPCs

AR 11744 Appendix G - Data Validation Memorandum
163 AR 11935 Remedial Investigation and Feasibility Study, Former Naval Information 

Research Foundation Undersea Center (aka Space Bank Mini Storage 
Facility), 3202 East Foothill Boulevard, Pasadena, California 91107; 
Project No. 207220003

11/3/2017

AR 12016 Appendix A - Response to DTSC Comments on Draft Remedial 
Investigation 
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AR 12037 Appendix B - Pesticide Soil Sampling and Testing Report
AR 12066 Appendix C - Conceptual Site Model
AR 12068 Appendix D - 2007 RI Site Data Tables
AR 12105 Appendix E - Site Environmental Date from Other Site Investigations

AR 12202 Appendix F - ProUCL 95th Percentile Upper Confidence Limit on the 
Mean Concentration of COPCs

AR 12226 Appendix G - Data Validation Memorandum
164 AR 12427 Response to DTSC Comments, Draft Removal Action Work Plan, Former 

Naval Information Research Foundation Under Sea Center (Aka Space 
Bank Mini Storage Facility), 3202 East Foothill Boulevard, Pasadena, 
California  [comments in table format]

12/6/2017

165 AR 12426
Amendment To Agreement And Covenant Not To Sue.  Settling 
Respondent:  Pasadena Gateway, LLC.  Docket No. HAS-PPA 11/12-018

12/8/2017

166 AR 12441 Executed Amendment to Agreement Not to Sue 12/8/2017
167 AR 12456 Removal Action Workplan 12/11/2017

AR 12558 Appendix A - Transportation Plan
AR 12590 Appendix B - Soil Management Plan
AR 12688 Appendix C - Quality Assurance Project Plan
AR 12741 Appendix D - Health and Saftey Plan
AR 12763 Appendix E - Soil Gas Survey Work Plan
AR 12822 Appendix F - Storm Water Pollution Prevention Plan
AR 12891 Appendix G - Detailed Design Storm Drain Slurry Cap

168 AR 12895 Revised Removal Action WorkPlan 12/11/2017
AR 12997 Appendix A - Transportation Plan
AR 13029 Appendix B - Soil Management Plan
AR 13127 Appendix C - Quality Assurance Project Plan
AR 13200 Appendix D - Health and Saftey Plan
AR 13202 Appendix E - Soil Gas Survey Work Plan
AR 13261 Appendix F - Storm Water Pollution Prevention Plan
AR 13330 Appendix G - Detailed Design Storm Drain Slurry Cap

169 AR 13334 Letter from DTSC to Pasadena Gateway re Approval of Remedial 
Investigation and Feasibility Study Report for the Former Naval 
Information Research Foundation Under Sea Center (aka Space Bank 
Mini Storage Facility), 3202 East Foothill Boulevard, Pasadena, 
California 91107 (Site Code: 301622-11)

12/14/2017

170 AR 13337 Removal Action Workplan, Former Naval Information Research 
Foundation Undersea Center, (aka Space Bank Mini Storage Facility), 
3202 East Foothill Boulevard, Pasadena, California 91107; Project No. 
207220003

12/20/2017

AR 13439 Appendix A - Transportation Plan
AR 13441 Appendix B - Soil Management Plan
AR 13569 Appendix C - Quality Assurance Project Plan
AR 13642 Appendix D - Health and Saftey Plan
AR 13644 Appendix E - Soil Gas Survey Work Plan
AR 13703 Appendix F - Storm Water Pollution Prevention Plan
AR 12655 Appendix G - Detailed Design Storm Drain Slurry Cap

171 AR 13776 Response to DTSC Comments, Draft Removal Action Work Plan, Former 
Naval Information Research Foundation Under Sea Center (Aka Space 
Bank Mini Storage Facility), 3202 East Foothill Boulevard, Pasadena, 
California

12/20/2017

172 AR 13785 Letter from DTSC to Pasadena Gateway re Adequacy of Removal Action 
Workplan for the Former Naval Information Research Foundation Under 
Sea Center (aka Space Bank Mini Storage Facility), 3202 East Foothill 
Boulevard, Pasadena, California 91107 (Site Code: 301622-11)

12/21/2017

173 AR 13787 Letter from Ninyo & Moore to Pasadena Gateway re Building 5 Anechoic 
Tank Evaluation, Former Naval Information Research Foundation 
(NIRF) Undersea Center, Current Space Bank Mini Storage Facility, 
3202 East Foothill Boulevard Pasadena, California

4/12/2018
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AR 13789 Attachment A - Photographs

174 AR 13792 Pasadena City Council Resolution No. 9665 7/9/2018
175 AR 16518 Community Profile Survey Results 9/29/2018
176 AR 16527 Space Bank Hazardous Building Materials Estimates Summary by 

Building [Diagrams and Tables]
2019

177 AR 16580 Letter from DTSC to Pasadena Gateway re Annual Cost Estimate 1/25/2019
178 AR 16583 CEQA Statement of FindingsCEQA Statement of Findings, Former Naval 

Information Research Foundation Under Sea Center Removal Action 
Workplan  (Project Sponsor:  Trammelll Crow Company)

1/29/2019

179 AR 16595 Final Design Review Submittal, 3200 Foothill Blvd, Pasadena, CA  
[informational only]

2/12/2019

180 AR 16819 Letter from DTSC to Pasadena Gateway re Revised Annual Cost 
Estimate – Pasadena Gateway for July 1, 2018 through June 30, 2019

2/15/2019

181 AR 16822 California Department of Toxic Substances Control (DTSC) Human and 
Ecological Risk Office (HERO) - HERO HHRA Note Number 10

2/25/2019

182 AR 16847 DTSC Community Update, Draft Remedial Action Workplan for Space 
Bank Mini Storage, Formerly known as the Naval Information Research 
Foundation at 3202 E. Foothill Blvd. in Pasadena.

Mar-19

183 AR 16851 DTSC Public Notice, Space Bank Mini Storage Facility formerly the 
Naval Information Research Foundation, Draft Removal Action Work 
Plan, Public Comment Period March 6 – April 8, 2019 and public meeting 
on March 28, 2019

Mar-19

184 AR 16852 Space Bank – Site Remediation Scope of Work (with Attachments (1 – 5) 3/5/2019

AR 16862 Attachment 1 - PPA SOW
AR 16869 Attachment 2 - Storm Drain Removals
AR 16870 Attachment 3 - Sediment Pit
AR 16871 Attachment 4 - Sediment Pit Hot Spots and Other Soil Hot Spots
AR 16875 Attachment 5 - Final Draft Removal Action Plan

185 AR 17314 Asbestos, Lead Paint, Universal Wastes & Other Hazardous Building 
Materials Abatement & Building Demolition Bid Specifications for the 
Space Bank Property aka Village at Foothill aka Pasadena Gateway, LLC 
(with Appendices A – G)

3/8/2019

AR 17417 Appendix A - Building Materials Estimates Summary
AR 17470 Appendix B - 2016 Uee Survey Tables
AR 17482 Appendix C - 2008 UEE Survey Tables
AR 17511 Appendix D - PLM Lab Reports
AR 17605 Appendix E - 1000 Point Count Lab Reports
AR 17640 Appendix F - Lead Paint Lab Reports
AR 17647 Appendix G - 2006 SECOR Survey Report

186 AR 17730 Space Bank Abatement & Demolition Project, Bid Addendum # 1 (with 
Attachments 1 – 11)

3/21/2019

AR 17736 Attachment 1 - Revised Bid Form 3/21/2019
AR 17738 Attachment 2 - VAT Dimension Sketch Diagram
AR 17739 Attachment 3 - Recycling Scrap Vehicle De-Registration Instructions

AR 17740 Attachment 4 - Asphalt and Incinerator Brick Asbestos Lab Results
AR 17745 Attachment 5 - Window Caulking PCB Analyses
AR 17753 Attachment 6 - N&M Boring Logs
AR 17814 Attachment 7 - N&M Boring Logs
AR 17837 Attachment 8 - Env Sampling Locations from Pasadena
AR 17838 Attachment 9 - Pages from Expedited Phase I ESA Report
AR 17862 Attachment 10 - Pages from DERP Report
AR 17866 Attachment 11 - Figure 2 from SECOR Ph II

Volume 4 of 4
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187 AR 17867 Space Bank – Site Remediation – Bid Addendum # 1 (with attachment) 3/21/2019

AR 17869 Attachment 1 - Revised Bid Form
188 AR 17874 Pasadena Public Meeting Presentation  re Space Bank 3/28/2019
189 AR 17901 Public Notice Comment DTSC Public Notice, 22-day Public Comment 

Period Extension for Space Bank Mini Storage Facility Formerly the 
Naval Information Research Foundation, Draft Removal Action Work 
Plan, extending from April 8, 2019 to April 30, 2019 Period Extension

Apr-19

190 AR 17902 California Department of Toxic Substances Control (DTSC) Human and 
Ecological Risk Office (HERO) - HERO HHRA Note Number 3

Apr-19

191 AR 17938 California Department of Toxic Substances Control (DTSC) Human and 
Ecological Risk Office (HERO) Quarterly Updates

Apr-19

192 AR 17942 California Department of Toxic Substances Control (DTSC) Human and 
Ecological Risk Office (HERO) - HERO HHRA Note Number 1

4/19/2019

193 AR 17947 Pasadena Petition 4/22/2019
194 AR 17949 Letter for DTSC to Mayor Terry Tornek re City Comments on RAW 4/26/2019
195 AR 17951 Letter from City of Pasadena to DTSC re DTSC consider comments 5/13/2019
196 AR 17955 Partial Transcript of City of Pasadena City Council Meeting 5/13/2019
197 AR 18043 California Department of Toxic Substances Control (DTSC) Human and 

Ecological Risk Office (HERO) - HERO HHRA Note Number 4
5/14/2019

198 AR 18062 San Franciso Bay Regional Water Quality Control Board, Fact Shee: 
Development on Properties with a Vapor Intrusion Threat

July 2019

199 AR 18066 DTSC Public Comment Compilation Aug-19
AR 18066 Department of Toxic Substances Control Summary of Events
AR 18069 Transcript of Public Hearing
AR 18174 Kristin Shrader-Frechette Comment Card
AR 18175 Steve Williams Comment Card
AR 18176 Gary Smith Comment Card
AR 18177 Lee Kirby Comment Card
AR 18178 Gene Masuda Comment Card
AR 18179 Maurice Schrader-Frechette Comment Card
AR 18180 Peter Matthiessen Comment Card
AR 18181 Maro Kakoussian Comment Card
AR 18182 Terry Vera Comment Card
AR 18183 Janet Waldron Comment Card
AR 18184 Lee Allen Comment Card
AR 18185 Emily Abbott Comment Card
AR 18186 "Shell" Klim Comment Card
AR 18187 Jeanette Manu Comment Card
AR 18188 Regina B. Thomas Comment Card
AR 18189 Victor Gordo Comment Card
AR 18190 Jan Moutz Comment Card
AR 18191 Richard Luczyski Comment Card
AR 18192 Diane Kirby Comment Card
AR 18193 Kevin C Castaing Comment Card
AR 18194 Maro Kakoussian Written Comments
AR 18196 Email from C Tupac to N Ta re Naval Information Research Foundation, 

dated 03/13/2019
AR 18197 Email from K Schrader-Frechette to P Hsieh, N Ta, and E Gomez re 

Quick Question, dated 03/13/2019
AR 18198 Email from K Schrader-Frechette to P Hsieh, N Ta, and E Gomez re 

Pasadena NIRF, dated 03/12/2019
AR 18199 Email from K Schrader-Frechette to N Ta re Quick Question, dated 

03/19/2019
AR 18202 Email from B Lee to N Ta re In Support of Space Bank Proposal, dated 

03/23/2019
AR 18203 Email from K Luster to N Ta re Public Comment for the Record on 

Removal Action Workplan, dated 03/26/2019
AR 18204 Email from F Duerr to N Ta re Public Comment for the Record on 

Removal Action Workplan, dated 03/25/2019
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AR 18205 Email from K Castaing to N Ta re Public Comment for the Record on 
Removal Action Workplan, dated 03/25/2019

AR 18206 Email from T Brewer to N Ta re Public Comment for the Record on 
Removal Action Workplan, dated 03/26/2019

AR 18207 Email from J Cooper to N Ta re Public Comment for the Record on 
Removal Action Workplan, dated 03/28/2019

AR 18208 Email from J Waldron to N Ta re Public Comment for the Record on 
Removal Action Workplan, dated 03/27/2019

AR 18209 Email from L Flaig to N Ta re Public Comment for the Record on 
Removal Action Workplan, dated 03/26/2019

AR 18210 Email from D Donner to N Ta re Toxic Sight on Foothill, dated 
03/27/2019

AR 18211 Letter from Abundant Housing LA Committee to Design Commission of 
Pasadena re In Support of Mixed-Use Project, dated 03/26/2019

AR 18213 Email from P Jones to N Ta re Pasadena Gateway CEQA Findings, dated 
03/25/2019

AR 18214 Email from T Hampton to N Ta re Toxic Waste Site, dated 03/27/2019

AR 18215 Email from G Masuda to N Ta re Request to Extend the Citizen-
Comment Period, dated 03/26/2019

AR 18216 Email from D Storms to N Ta re Questions Regarding Spacebank, dated 
03/29/2019

AR 18217 Email from G Smith to N Ta re Public Comment for the Record on 
Removal Action Workplan, dated 03/28/2019

AR 18219 Email from R Luczyski to N ta re Public Comments on the Space Bank 
Project Pasadena, dated 04/03/2019

AR 18221 Letter from T Tornek to N Ta re Request to Extend Public Comment 
Period, dated 04/09/2019

AR 18222 Email from R Luczyski to N ta re Public Comments on the Space Bank 
Project Pasadena, dated 04/05/2019

AR 18225 Letter from A Portantino to N Ta re Request to Extend Public Comment 
Period, dated 04/10/2019

AR 18226 Email from D Huynh to N Ta re Space Bank Project, dated 04/10/2019

AR 18227 Email from K Shrader-Frechette to M Williams re Urgent Request 
Extension with Petition Attached, dated 04/03/2019

AR 18232 Email from K Kules to N Ta re Perchloirate in Pasadena Well, dated 
04/18/2019

AR 18233 Email from L Ellersieck to N Ta re Comment re RAW for Space Bank, 
dated 05/13/2019

AR 18234 Email from M Shrader-Frechette to N Ta re Need to Extend Comment 
Period, dated 05/12/2019

AR 18235 Email from M Shrader-Frechette to N Ta re Space Bank RAW Seepage 
Pits, dated 05/12/2019

AR 18236 Email from M Shrader-Frechette to N Ta re Protection from Asbestos at 
Space Bank, dated 05/12/2019

AR 18237 Email from M Shrader-Frechette to N Ta re RAW Must Disallow 
Spreading Out Contaminated Soil, dated 05/12/2019

AR 18238 Email from M Shrader-Frechette to N Ta re Preliminary Test of Space 
Bank, dated 05/13/2019

AR 18239 Email from M Shrader-Frechette to N Ta re Revised Space Bank 
Alternative, dated 05/14/2019

AR 18240 Email from L Shannon to N Ta re Space Bank Mini-Storage Facility, 
dated 05/11/2019

AR 18242 Email from K Shrader-Frechette to P Hsieh, E Gomez, and N Ta re 
DTSC's Inconsistent Treatment of Developers, dated 05/03/2019

AR 18245 Letter from A Portantino to N Ta re Request to Adopt Pasadena's 
Recommendations, dated 05/14/2019
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AR 18246 Letter from S Mermell to N Ta re Comments on Draft Removal Action 
Workplan, dated 05/13/2019

AR 18250 2019 0514 Frechette Comment 1
AR 18258 2019 0514 Frechette Comment 2
AR 18273 2019 0514 Frechette Comment 3
AR 18289 2019 0514 Frechette Comment 4
AR 18303 2019 0514 Frechette Comment 6
AR 18317 2019 0514 Frechette Comment 7
AR 18355 2019 0514 Frechette Comment 8
AR 18370 Email from G Smith to N Ta re Public Comment for 3200 E Foothill Blvd 

Pasadena Spacebank Project, dated 05/14/2019
AR 18371 Attachment to previous email: Email from G Smith to N Ta re Public 

Comment for the Record, dated 05/14/2019
AR 18373 Attachment to previous email: Petition of Pasadena Citizens for 

Responsible Development
200 AR 18419 Letter from DTSC to Neal Holdridge re Approval of Removal Action 

Workplan
08/05/19

201 AR 18421 Letter from DTSC re Response to Public Comments:  Pasadena Space 
Bank Mini-Storage Facility (Former Naval Information Research 
Foundation), 3200 East Foothill Boulevard, Pasadena CA (Site: 
19970020)

8/5/2019

202 AR 18674 Memo from Reyes at City of Pasadena to Mermell at City of Pasadena re 
Alta Comments on RAW

8/29/2019

203 AR 18688 Supplemental Investigation Work Plan, Former Naval Information 
Research Foundation Undersea Center (aka Space Bank Mini Storage 
Facility) 3202 East Foothill Boulevard, Pasadena, California 91107

9/19/2019

AR 18710 Appendix A - SWRCB PFAS Ordinance
204 AR 18722 Letter from DTSC to Pasadena Gateway re: Supplemental Investigation 

Work Plan, Former Naval Information Research Foundation Undersea 
Center Removal Action Workplan (aka Space Bank Mini Storage Facility) 
3200 Foothill Boulevard, Pasadena, Los Angeles County (Site Code: 
301622)

9/24/2019

205 AR 18724 DTSC Memorandum from Sarmeinto to Ta re Calculated Soil Vapor 
Cleanup Goals – Former Naval Information Research Foundation 
Undersea Center, Pasadena, California  PCA:  12018    Site: 301622-11  

11/8/2019

206 AR 18729 General Tire & Rubber Company, Transportation Building, Foothill 
Plant, 3202 E Foothill Blvd. Undated.

undated

207 AR 18730 Jourdan Well Groundwater Results undated
208 AR 18749 Nitrate Results from Chapman and Twombly undated
209 AR 18756 Perchlorate Results from Chapman and Twombly undated
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know, University of Notre Dame scientists have been concerned because onsite soil tests show that 
carcinogenic solvents (having no safe dose) contaminate site soil up to almost a million times above 
allowed levels, and soil-borne carcinogenic gases typically migrate to indoor air. Yet, despite state 
requirements for indoor-air testing, none was ever done.  As a result, Notre Dame scientists 
conducted the first-ever, site indoor-air screening tests in 2021. Results show that all locations tested 
violate California/US EPA safety benchmarks by  300% to 2900%. Current tenants’ site-cancer risks 
are up to hundreds of times above allowed levels. [See 4 NEW INFO for this publication.] 

  

Because the results show site carcinogens violate safety benchmarks, yet have not been adequately 
tested, DTSC guidance mandates that, at a minimum, the site must undergo full testing of indoor air, 
subslab soil gas, and outdoor air (p. viii). Because of the “excessive hazard from acute or relatively 
short-term exposures,” such as from trichloroethylene [TCE] that has never been adequately tested, 
the site needs “Immediate” testing action (p. 25) <dtsc.ca.gov/wp-
content/uploads/sites/31/2020/02/Public-Draft-Supplemental-VI-Guidance 2020-02-14.pdf> 

If the City needs the names of the top southern California firms who have conducted decades of US 
Navy toxic-site testing/cleanups, who have written the US EPA manuals for such testing/toxics-
cleanup, and who have written the DTSC testing/cleanup guidelines, I can provide this 
information.  My view is that, given the past problems with this site, only the leading US EPA and 
DTSC consultants, The top California PhDs who run their own testing/cleanup businesses, should 
conduct this testing/assessment work. 

Please see the attachments. These include (1) a two-page letter to you; (2) two of the four blind-
refereed, medical-sciences journal articles on the Pasadena toxic site, one of which provides the 
Notre Dame site-test results; (3) a declaration from the leading US medical scientists and physicians 
regarding the problems with the proposed site testing/cleanup; and (4) a recent Pasadena Now article 
on the toxic site. Thank you for helping to keep our community safe. 

Sincerely, 

Kristin Shrader-Frechette, PhD, Pasadena resident 

Director, Stop Toxic Housing in Pasadena 

--------------- 

The letter above and attachments show 

1. The toxic site cleanup does not protect children, as trichloroethylene assessment was inadequate, 
per US EPA/DTSC <https://dtsc.ca.gov/wp-content/uploads/sites/31/2021/07/HHRA-Note-5-23-Aug-
2014-2021-A.pdf>. 

2.  Per the Pasadena Now article, the state regulator is allowing Trammell Crow to spend only $1 
million for partial Pasadena cleanup. Yet given the price of nearby commercial properties, Trammell 
Crow appears to be buying the toxic site for up to an $85-million discount, a 70% discount, likely 
because of its contamination. Why isn’t Trammell Crow spending more of its apparent, $85-million 
savings on site cleanup that would protect our community? 

3.   Per the 11-18-20 Pasadena Now article, both the city (AR, vol 4, AR17965ff) and the developer 
will bear no 
liability (<https://www.envirostor.dtsc.ca.gov/public/final documents2?global id=19970020&enforcem
ent id=60406047>,   <https://www.envirostor.dtsc.ca.gov/public/final documents2?global id=199700
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20&enforcement id=60259002>), if site residents are harmed by the toxic site.  Why don't city 
residents also have liability protection?( 

4.   The DTSC (AR, vol 4, AR 18421ff) and Trammell Crow  specifically and repeatedly 
guaranteed: The site will be “cleaned up to the highest residential standards" (<pdf-5-18-21...> 
attached). 

 

Sincerely (sent on behalf of),  
the members of  "Stop Toxic Housing in Pasadena." Our motto is : " "AFFORDABLE HOUSING YES, TOXIC 
HOUSING NO." 
 
     Kristin Shrader-Frechette 
     Kevin Wheeler 
     Jane Williams 
Elected Members of the Board for "Stop Toxic Housing in Pasadena"), a nonprofit charity and citizens' group 
------------------------------------------------------------------------------------------------ 
current contact information: 
Kristin Shrader-Frechette, Ph.D. 
Director, Center for Environmental Justice and Children’s Health 

  
 

 
alternate contact information: 
Kristin Shrader-Frechette, Ph.D., O’Neill Family Professor Emerita 
Department of Philosophy and Department of Biological Sciences 
University of Notre Dame,  Notre Dame, IN 46556 
  



 

Medical Scientists' Declaration, 1-16-2020 

"The only way to guarantee full public-health protection, especially 
protection of children from solvents like TCE, is to require full site testing 
and cleanup before any construction on the former US Naval Ordinance 
Test Station, Pasadena, California." 

 

Dr. Nicholas Ashford (PhD (chemistry), JD), Professor, Sociotechnical Systems 
Reserch Center, Massachusetts Institute of Technology, Cambridge, Massachusetts 

Dr. David Bellinger (PhD), Department of Neurology, Harvard Medical School and 
Boston Children's Hospital, Cambridge, Massachusetts 

Dr. Maryse Bouchard (PhD), Department of Environmental and Occupational Health, 
University of Montréal, and the University Hospital Center Sainte-Justine (largest 
Canadian mother-and-child medical center in Canada) 

Dr. Thomas Burke (PhD, MPH), Jacob I and Irene B. Fabrikant Chair, Health Risk and 
Society, Bloomberg School of Public Health, Johns Hopkins University, Baltimore, MD 

Dr. Jane Caldwell (PhD), Senior Toxicologist for 25 years (until 2016) in the US 
Environmental Protection Agency, Washington, DC 

Dr. Devra Davis (PhD, MPH), Visiting Professor of Medicine, Hebrew University, 
Jerusalem and Fellow, American College of Epidemiology 

Dr. I. De Melo-Martin (PhD), Departments of Medicine and Reproductive Medicine, Weill 
Medical College of Cornell University, NY, NY 

Dr. Ken Filchak (PhD), Department of Biological Sciences, University of Notre Dame, 
South Bend, Indiana 

Dr. Adam Finkel (ScD, CIH), Department of Environmental Health Sciences, School of 
Public Health, University of Michigan, Ann Arbor, Michigan 

https://pixabay.com/vectors/caduceus-doctor-drugs-medical-2730761/


 

Dr. Jill Johnston (PhD), Department of Preventive Medicine, Division of Environmental 
Health, Keck School of Medicine, University of Southern California, Los Angeles, 
California 

Dr. Samantha Knowlton (MD, MS), Department of Medicine and Clinical and 
Translational Science Center, Weill Medical College of Cornell University, NY, NY 

Dr. Charles Kulpa (PhD), Department of Biological Sciences, University of Notre Dame, 
South Bend, Indiana 

Dr. Bruce Lanphear (MD, MPH), Health Sciences, Simon Fraser University, Vancouver, 
BC, Canada 

Dr. David Michaels (PhD, MPH), Department of Environmental and Occupational Health, 
Milken Institute School of Public Health, George Washington University, Washington, DC 

Dr. Celeste Monforton (DrPH, MPH), Milken Institute School of Public Health, George 
Washington University, Washington, DC, and Fellow, Collegium Ramazzini, Bologna Italy 

Dr. Colleen Moore (PhD), Department of Psychology, University of Wisconsin, Madison, 
Wisconsin 

Dr. David Ozonoff (MD, MPH), Department of Sociomedical Sciences, School of 
Medicine, and Department of Environmental Health, School of Public Health, Boston 
University, Boston, Massachusetts 

Dr. Beate Ritz (MD, PhD), Department of Neurology, School of Medicine, and 
Departments of Epidemiology and Environmental Health Sciences, School of Public 
Health, UCLA, Los Angeles 

Dr. Anthony Serianni (PhD), Department of Chemistry and Biochemistry, University of 
Notre Dame, South Bend, Indiana 

Dr. Kristin Shrader-Frechette (PhD), O'Neill Family Professor Emerita, Department of 
Biological Sciences & Philosophy of Science PhD Program, University of Notre Dame, 
South Bend, IN 

Dr. Veena Singla (PhD), Department of Obstetrics, Gynecology, and Reproductive 
Sciences, School of Medicine, University of California, San Francisco 

Dr. Donald Smith (PhD), Microbiology and Environmental Toxicology Department, 
University of California, Santa Cruz 



Dr. Roberta White (PhD, ABPP), Department of Neurology, School of Medicine, and 
Department of Environmental Health, School of Public Health, Boston University, Boston 

Dr. Tracey Woodruff (PhD, MPH), Department of Obstetrics, Gynecology, and 
Reproductive Sciences, School of Medicine, University of California, San Francisco 
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Kristin Shrader-Frechette Photo, courtesy: University of Notre Dame 

 

Although for decades the former Naval Ordnance Testing Facility, Pasadena, did secret, classified 

development, testing, and manufacturing of weapons, including nuclear missiles, it has never been cleaned 

up. The sister facility of Jet Propulsion Labs, its toxins are up to a million times higher than allowed. They 

cause cancer, birth defects, and damage to the brain, kidneys, multiple other organs, and are especially 

harmful to children. California regulators called the site “an imminent and substantial” danger. 

 

Supported by more than 2000 Pasadena residents, our local, all-volunteer, citizens’ group, “Stop Toxic 

Housing in Pasadena,” recently filed notice it would appeal a non-jury decision by a single judge. That 

decision allows developer Trammell Crow to build 550 apartments on the toxic site, without first 

performing full cleanup. Our group’s slogan and philosophy is “Affordable Housing Yes,  Toxic 

Housing No.” 

 

The fundamental problem is that Trammell Crow is claiming to do full cleanup, but its own scientific 

documents show the opposite. For instance, in August 2019 Trammell Crow sent Pasadena residents a 

glossy brochure that claimed it would clean up the toxic site “to highest state standards.” Trammell Crow 

repeatedly made similar statements to the city; at the 4-15-19 Pasadena City Council meeting, Brad Cox of  

Trammell Crow again assured everyone that his company would complete a “thorough and safe cleanup of 

the existing soil contaminants.” 

 

Yet Trammell Crow’s own scientific documents show that because full cleanup “would be a costly and 

time-intensive process,” none of the roughly 35 site contaminants will be cleaned up to the highest state 

standard. For instance, Trammell Crow’s own approved documents allow it to leave carcinogens, solvents 

like trichloroethylene (TCE), onsite at 26,000 times higher than the state standard—the level needed to 

prevent cancer and birth defects. 

 

https://pasadenanow.com/
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Similarly, DTSC (CA Department of Toxic Substances Control) scientists, reviewing Trammell Crow’s 

scientific documents, asked Trammell Crow for “evidence that” site carcinogens, “proposed to be left in 

place will not be a future threat.” Trammell Crow responded that providing such safety evidence “is outside 

the…obligations of Pasadena Gateway [the name of the Trammell Crow LLC developing the toxic site].” 

Instead of full cleanup, Trammell Crow convinced state regulators to allow it to employ permanent 

monitoring, land-use controls, electrically-run blowers, and a thin sheet of plastic under buildings, to try to 

keep cancer-causing gases from entering apartments. US EPA says the plastic doesn’t work. It gets 

punctured and is often installed improperly, and permanent monitoring is necessary to try to protect 

residents. Ongoing monitoring and land-use controls are required only at toxic sites that have not been 

cleaned up to meet government standards and that remain very dangerous. 

The fact that the state regulator, DTSC, is not protecting Pasadena residents is nothing new. “Consumer 

Watchdog” recently warned that “California has some of the toughest environmental-protection laws in the 

nation, but also some of the weakest enforcement.” Recall what recently happened in the Los Angeles 

Exide Battery case; thousands of low-income, minority children have permanent IQ deficits because, for 

decades, DTSC was not doing its job. After 10 years of mostly unsuccessful attempts to reform DTSC, the 

California Legislature’s Joint Oversight Committee said in 2019 that DTSC has “an inadequate and 

unresponsive regulatory program.” 

In response to Trammell Crow and DTSC, scores of leading physicians and biological/medical scientists—

from Harvard, Johns Hopkins, MIT, Notre Dame, UCLA, UCSF, USC, etc—have examined the Pasadena 

scientific studies. They say the only way to protect public health is to “require full site testing and cleanup 

before any construction” on the Pasadena toxic site.  stoptoxichousing.org/site/#scientists 

Pasadena’s toxic-site problem is fixable. However, Trammell Crow apparently doesn’t want to spend the 

money to fix it, although it’s the largest commercial developer in the US, with $65 billion in assets. Instead, 

the state regulator is allowing Trammell Crow to spend only $1 million for partial Pasadena cleanup. Given 

the price of nearby commercial properties, Trammell Crow appears to be buying the toxic site for up to an 

$85-million discount, a 70% discount, likely because of its contamination. Why isn’t Trammell Crow 

spending more of its apparent, $85-million savings on site cleanup that would protect our community? 

If Trammell Crow is so confident about the quality of its cleanup, why did it require DTSC to remove its 

liability for site toxins before pursuing the development? If Trammell Crow needs liability protection 

because of contamination, don’t site residents and the city need it too? 

Shrader-Frechette is an environmental scientist and biologist from the University of Notre Dame.  

Currently a Pasadena resident, she has authored 18 books and 450 scientific articles and served on US 

EPA’s Science Advisory Board and many US National Academy of Sciences boards/committees. The 

governments of Australia, Canada, Congo, Germany, Netherlands, Norway, Sweden, and the US have 

repeatedly sought her assistance in dealing with their own hazardous-waste problems, and she has helped 

to clean up hazardous sites in each of these nations. The US National Science Foundation has funded her 

scientific research for 28 years, and she has won international/national awards for pro-bono work to 

protect poor/minority communities from pollution throughout the world. 

kshrader@nd.edu, website https://www3.nd.edu/~kshrader/ 

https://stoptoxichousing.org/site/#scientists
mailto:kshrader@nd.edu
https://www3.nd.edu/~kshrader/


 

 
STOP TOXIC HOUSING IN PASADENA  

                                                                  May 18, 2021 
Mayor Victor Gordo and City of Pasadena Councilmembers 
100 North Garfield Avenue,  
Pasadena, California 91101 
 
Dear City Councilmembers and Mayor Gordo, 
 
Thank you for serving our city. Our all-volunteer charity represents 2,000+ city residents who follow the slogan: “Affordable 
Housing Yes, Toxic Housing No.”  We have new information and two requests about the former, classified, Naval Ordnance 
Test Station (3200 E. Foothill) that developed, tested, and manufactured weapons, such as nuclear missiles, for 30 years. 
 
University of Notre Dame scientists are concerned, as onsite soil tests show toxins almost a million times above allowed lev- 
els.  Some tenants report cancers, neurological problems, and children with birth defects. As a result, the scientists conducted  
the first-ever, site indoor-air tests in 2021. Results show all locations tested violated DTSC/US EPA safety benchmarks by  
300% to 2900%. Tenants’ site-cancer risks are up to hundreds of times above allowed levels. <ncbi.nlm.nih.gov/pmc/articles/PMC8067841/>. 
 
The test results suggest that for 17 years, CA Dept. of Toxic Substances Control (DTSC), owner Space Bank (SB), purchaser 
Trammell Crow (TC) failed Pasadenans, putting us at risk.  DTSC issued a 2004 “Imminent and Substantial Endangerment 
Order” for cleanup, warned of risks to renters, but later withdrew the Order. SB/TC’s 2007 soil-test documents also warned of 
renters’ risks, yet they violated state requirements to test indoor air and groundwater, then claimed to City Council (4-29-19): 
“The site is safe at this time.” The 2021 university tests show their claim is false and that the 2004 DTSC Order was correct.  

 
Given the test results, our first request is that the City withdraw its 7-9-18 SCEA approval; reassert oversight authority of 
the Removal Action Workplan (RAW)---a SCEA Appendix; and require city review/approval of a new RAW/SCEA because:  
 
1.  The 2021 tests show the Council-approved SCEA-RAW testing/cleanup are inadequate <ncbi.nlm.nih.gov/pmc/articles/PMC8067841/>. 

 
2.  Council never voted to cede all site-oversight authority to DTSC. The approved SCEA says the City is lead agency. 
Per CEQA, DTSC’s RAW approval is necessary, not sufficient, for City RAW approval.  Moreover, City residents want and 
need City, not just DTSC, oversight.  Why?  DTSC’s flawed oversight failed to protect site renters and has caused thousands 
of deaths/cancers/injuries from toxic sites like San Francisco’s Hunter’s Point and East Los Angeles’ Exide Battery. As Cali-
fornia’s Legislature warns, DTSC has “an inadequate and unresponsive regulatory program” that has, and will,  put us at risk 
(<sbud.senate.ca.gov/sites/sbud.senate.ca.gov/files/Feb.%2027%20-%20Jt.%20DTSC%20Oversight%20Hearing%20%28002%29.pdf>, pp. 5, 7).  
 
3. DTSC officially prohibits “voluntary” (privatized) cleanups of military sites because military sites are not “low risk”  

(<dtsc.ca.gov/wp-content/uploads/sites/31/2016/01/BF_FS_VCP.pdf>). Yet  DTSC is allowing TC to conduct a “voluntary” cleanup of 
this military site (<envirostor.dtsc.ca.gov/public/profile_report?global_id=19970020>), about which Pasadena City Council never voted.  
 
4. The City/city residents lost their CEQA rights to comment on the final RAW and its dangerous RDX/TNT/PFAS cleanup 
because the public-comment or draft RAW failed to include the added-later toxins, RDX/TNT/PFAS and cleanup plans. 
 
5. Council approved the SCEA/RAW, partly because of pre-approval TC misrepresentations, such as cleanup “to the  
highest residential standards” that allow only 1 cancer for every million persons exposed. Yet TC’s RAW (p. 37) allows 
shallow-soil “cleanup” that (per DTSC/US EPA standards) can cause 1 cancer for every 38 adults, 1 cancer for every 4 
children under age 2, and 1 cancer for every 13 children between the ages of 2 and 16 who are exposed  (see p. 2). 
 
Given the confusion caused by these misrepresentations, our second request is to allow me (via zoom) to answer any 
questions about, or objections to, this document. (I’m a Pasadena resident, have published extensively on this toxic site 
and have  helped US DOD, US DOE, US ATSDR, many US states, and many nations assess/remediate toxic sites.) 

 
If TC signs City contracts for full-site testing/cleanup of soil/air/water to the highest standards, no land-use controls, and 
independent testing to confirm cleanup, we would enthusiastically support the development project.  
 
(signed copy sent by US mail)   on behalf of the Board of Stop Toxic Housing in Pasadena  
 
Kristin Shrader-Frechette, PhD, Pasadena resident and Director, Stop Toxic Housing in Pasadena  
Dept. of Biological Sciences, Program in Environmental Sciences, U of Notre Dame, Notre Dame, IN 46556 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8067841/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8067841/
https://sbud.senate.ca.gov/sites/sbud.senate.ca.gov/files/Feb.%2027%20-%20Jt.%20DTSC%20Oversight%20Hearing%20%28002%29.pdf
https://dtsc.ca.gov/wp-content/uploads/sites/31/2016/01/BF_FS_VCP.pdf
https://www.envirostor.dtsc.ca.gov/public/profile_report?global_id=19970020
http://clipart-library.com/clipart/clip-art-family-4.htm


 

 
               Five (of at Least 87) Trammell Crow (TC) Misrepresentations to City Council/Residents 

 
 

Before Council approval of the SCEA on 7-9-18, TC promised City Council full  cleanup:  
 
5-4-18: In their letter to the City, TC attorneys Armbruster, Goldsmith, and Delvac, guarantee: “removal of the impacts to  
soils” (p. 3),   “removal of the existing onsite contaminants” (p. 4),  and that TC will “remediate all the existing 
contaminants” (p. 3), and conduct no “construction of residential uses on the Site unless, and until, the pre-existing 
contaminants are remediated” (p. 3). <ww5.cityofpasadena.net/commissions/wp-content/uploads/sites/28/2018/05/2018-05-09-Planning-Commission-

Item-3B_3200-E.-Foothill-Blvd.-Planned-Development-Attachment-G.pdf> 
       

7-9-18: (pre Council vote) TC’s Goldsmith: The site will be “cleaned up to the highest residential standards" (AV 3:25:13). 
 

      
However, TC’s preceding misrepresentations (including at least 87 others) err because: 

 

1  Trammell Crow’s PPA, RI/FS, and RAW require removal of only 15-30 foot shallow soil,1 but only in 11 metals hotspots 
    /drains.2 Yet disallowed contaminants extend at least to 150 feet, at hundreds of thousands of times above allowed levels.3 
    DTSC warns these gaseous carcinogens could migrate to indoor air from more than 100 feet subsurface, not just 15-30 feet.4  
 

2  TC’s RAW says it will remove only 4 of the 101 known,5 migration-causing, high-dose locations of gaseous carcinogens,3     
    all of which can cause indoor-air carcinogenic “vapor intrusion.” This means 96% of known, high-dose, migration- 
    causing carcinogens, that are 1,000-300,000 times above allowed levels, will not be removed because they are not in  
    metals hotspots/drains,5 and  these 11 metals/hotspots drains are the only areas onsite to be removed.2  
 
3 TC hasn’t tested soil within 180 feet above groundwater (150-330 feet).3 Yet because soils 150-feet deep (eg. NMSD3)  
   have migrating, gaseous carcinogens more than 300,000 times above allowed levels,3 these toxins likely have migrated to  
   deeper,  untested soils (below 150 feet). Yet they won’t be found/removed, but could migrate upward, causing cancer. 
 

4 TC used insensitive tests, prohibited by DTSC.6  Thus it detected only toxins that are at least hundreds of times greater  
    than allowed. TC won’t remove toxins up to hundreds of times too high because its test methods have not detected them. 
.  
5 TC’s cleanup levels are tens of thousands of times less protective than “highest standard” cleanup, as Table 1 shows: 

 

 

          TABLE 1:  DTSC/US EPA “HIGHEST-STANDARD” CLEANUP VERSUS TRAMMELL CROW CLEANUP 
 
 

Site  
Carcinogens  

 DTSC/EPA 
   “highest stan-  
a  dard”a  soil  

cleanup (ug/m3) 
 

 
TC soil cleanup,   

15 feet  
 (RAW, p. 37)   

(ug/m3) 

 
How many times less  

safe is TC cleanup than  
“highest standard”? 

 (divide col. 3 by col. 2) 
 

 
DTSC/US EPA says this is the cancer 
rateb for the cleanup level  used  by 

Trammell Crow. 
  

 

Trichloroethylene 

TCE  

 

        0.48 

 

 

 

     12,400  

 

         26,000 times  

  1 cancer for every: 
       4 exposed children under age 2;c      
       13 exposed children, ages 2-16; 
       38 exposed adults.  

Perchloroethylene 

PCE 
      0.46        5,470              12,000 times  

 1-2 cancers for every 100 exposed persons  

Carbon  
Tetrachloride, CT 

        0.067         705             11,00 times   
 1-2 cancers for every 100 exposed persons         

 

aDTSC/US EPA “highest standard” cleanup causes no more than 1 cancer per million persons exposed to site toxins <dtsc.ca.gov/wp-
content/uploads/sites/31/2019/04/HHRA-Note-3June-2020-A.pdf>; <epa.gov/risk/regional-screening-levels-rsls-generic-tables>. 

bTo obtain cancer rates, DTSC/EPA (1) uses a linear extrapolation, based on knowing the column-3 exposure value and that the10-6 
risk level is given in column 2, and then it (2) uses the ADAF to correct for any genotoxin effects. See note c. 

cTCE is a genotoxin/mutagen/carcinogen with no safe dose <ncbif.nlm.nih.gov/pmc/articles/PMC6195886/>, can cause birth defects at “highest 
standard” cleanup <archive.epa.gov/region9/superfund/web/pdf/r9-tce-interim-action-levels-response-recs-memo-2014.pdf>, thus affects children more than 
adults; DTSC/ATSDR/US EPA use age dependent adjustment factors (ADAFs) to calculate cancers: (<atsdr.cdc.gov/toxprofiles/tp19.pdf>, p. 183). 

 
 

Footnotes 
1 PPA 2011, E, p.1, <envirostor.dtsc.ca.gov/public/view_document?docurl=/public/deliverable_documents/5340940713/Executed%20Amendment%20to%20PPA12%2E2017%2Epdf> 

      DTSC defines shallow soil as 0-15 feet subsurface; see p. 22 of dtsc.ca.gov/wp-content/uploads/sites/31/2018/11/cVOC_040110.pdf 
   2 RI/FS,App A,p. 11; RI/FS, pp. 20,29,33,37-38; pp. 27,31,42,fig 7 of RAW (<envirostor.dtsc.ca.gov/public/view_document?docurl=/public/deliverable_documents/1932116448/Revised%20RAW%2012%2E12%2E2017%2EPDF>) 
   3 RI/FS, App D, Table 3, <envirostor.dtsc.ca.gov/public/deliverable_documents/3954603433/Final%20RI.FS%20report11.2018.pdf> 
   4 DTSC, VIG, p. 14, <Final_VIG_Oct_2011.doc (ca.gov)> 
   5 RAW,App E, pp.<envirostor.dtsc.ca.gov/public/view_document?docurl=/public/deliverable_documents/1932116448/Revised%20RAW%2012%2E12%2E2017%2EPDF> 
   6 DTSC, VIG, p. 17, <Final_VIG_Oct_2011.doc (ca.gov)> 

https://ww5.cityofpasadena.net/commissions/wp-content/uploads/sites/28/2018/05/2018-05-09-Planning-Commission-Item-3B_3200-E.-Foothill-Blvd.-Planned-Development-Attachment-G.pdf
https://ww5.cityofpasadena.net/commissions/wp-content/uploads/sites/28/2018/05/2018-05-09-Planning-Commission-Item-3B_3200-E.-Foothill-Blvd.-Planned-Development-Attachment-G.pdf
https://dtsc.ca.gov/wp-content/uploads/sites/31/2019/04/HHRA-Note-3-June-2020-A.pdf
https://dtsc.ca.gov/wp-content/uploads/sites/31/2019/04/HHRA-Note-3-June-2020-A.pdf
https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6195886/
https://archive.epa.gov/region9/superfund/web/pdf/r9-tce-interim-action-levels-response-recs-memo-2014.pdf
http://www.atsdr.cdc.gov/toxprofiles/tp19.pdf
https://www.envirostor.dtsc.ca.gov/public/view_document?docurl=/public/deliverable_documents/5340940713/Executed%20Amendment%20to%20PPA12%2E2017%2Epdf
https://dtsc.ca.gov/wp-content/uploads/sites/31/2018/11/cVOC_040110.pdf
https://www.envirostor.dtsc.ca.gov/public/view_document?docurl=/public/deliverable_documents/1932116448/Revised%20RAW%2012%2E12%2E2017%2EPDF
https://www.envirostor.dtsc.ca.gov/public/deliverable_documents/3954603433/Final%20RI.FS%20report11.2018.pdf
https://dtsc.ca.gov/wp-content/uploads/sites/31/2018/01/Final_VIG_Oct_2011.pdf
https://www.envirostor.dtsc.ca.gov/public/view_document?docurl=/public/deliverable_documents/1932116448/Revised%20RAW%2012%2E12%2E2017%2EPDF
https://dtsc.ca.gov/wp-content/uploads/sites/31/2018/01/Final_VIG_Oct_2011.pdf
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16  Figure 4D showing DTSC misrepresentations re following technical guidance 
17  Table 3.1 showing DTSC misrepresentations re effectiveness of hotspot removal 
18  Table 3.2 showing DTSC misrepresentations re carcinogen removal 
19  Table 3.1 showing DTSC misrepresentations re site hazardous wastes 
 
 
Sincerely (sent on behalf of),  
the members of  "Stop Toxic Housing in Pasadena." Our motto is : " "AFFORDABLE HOUSING YES, 
TOXIC HOUSING NO." 
 
     Kristin Shrader-Frechette 
     Kevin Wheeler 
     Jane Williams 
Elected Members of the Board for "Stop Toxic Housing in Pasadena"), a nonprofit charity and 
citizens' group 
------------------------------------------------------------------------------------------------ 
current contact information: 
Kristin Shrader-Frechette, Ph.Ds 
Director, Center for Environmental Justice and Children’s Health 

  
 

 
alternate contact information: 
Kristin Shrader-Frechette, Ph.D., O’Neill Family Professor Emerita 
Department of Philosophy and Department of Biological Sciences 
University of Notre Dame,  Notre Dame, IN 46556 
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1. DTSC Violated CEQA In Approving The 

Project’s Original SCEA Despite Significant 

Changes To The RAW And Without 

Public Comment.    

DTSC clearly abused its discretion when its official 

statements contradicted its own site documents by concluding that 

adequate investigation and testing of the Site had been done and 

that the RAW provides adequate remediation measures for onsite 

toxins. DTSC engaged in such misrepresentations in an attempt to 

backtrack and undermine the evidentiary basis for its own decision 

to identify RDX, TNT and PFAS as contaminants of concern.   

DTSC decided to add RDX, TNT and PFAS as contaminants 

of concern to the Final RAW, noting that “[d]ue to the absence of 

records regarding laboratory-scale explosives use in the facility’s 

combustion laboratories, PGL is developing a work plan to sample 

Site soil for RDX and TNT.” DTSC found that since the 

“Department of Defense (DoD) has identified PFAS as an emerging 

contaminant of concern at former and current DoD facilities,” and 

“[a]s the Site was a former US Navy facility, . . . DTSC will require 

the developer to sample and analyze site soil and groundwater for 

PFAS.” (AR18425; AR18435-36; AR18618-19.) Because these 
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changes to the RAW concern the project’s “technical, economic and 

environmental characteristics,” they were changes to the Project 

description and triggered CEQA compliance by DTSC. (CEQA 

Guidelines § 15124.)  

The public, however, has had no opportunity to review and 

comment on the Final RAW with its accompanying SIWP, ordered 

by the DTSC to address the new COCs. 

STHIP has not had time to raise concerns about the new 

COCS earlier. DTSC agreed to conduct testing on the new COCs 

on August 5, 2019, when it approved the RAW—after the public 

raised this concern in the comment period that ended on May 14, 

2019 (AR18067). The site developer completed the proposed 

sampling plan of the new COCs on September 19, 2019 (AR18689), 

and DTSC approved that sampling plan, with no changes, on 

September 24, 2019 (AR18722-23). However, DTSC neither posted 

nor circulated it in any manner; nor did it attempt to obtain any 

public input on it. There simply was no public comment on the 

SIWP whatsoever. Thus, the changes to the final RAW were never 

put before the public for comment. The public must have an 

opportunity to review DTSC’s decision to include the new COCs 

and determine whether the Final RAW with its accompanying 
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SIWP are adequate in light of the new COCs. DTSC, however, 

stripped the public of the opportunity to do so when it approved a 

Final RAW that was inconsistent with the RAW that the public 

had commented on, thereby violating CEQA’s “stable and finite 

project description” requirement.  

Public comment on the SIWP is vitally important because, as 

set forth in AOB 27-32, the proposed sampling, mitigation, and 

remediation plans already are egregiously flawed and would not 

address the new COCs.  

Notably, for three reasons, current RAW methods cannot 

accommodate testing or remediation for the PFAS class of 4,700 

chemicals employed since the 1940s, mainly in firefighting agents 

patented by the US Navy, and used “on virtually all US military sites” 

(AR18258).  

First, the RAW’s deepest tests are 150 feet subsurface 

(AR12080), and its required partial remediation is 15-30 feet subsurface 

(AR16853-4). However, PFAS soil tests and remediation must be 

conducted down to groundwater at 330 feet (AR11971), given that 

PFAS are “highly mobile” in soil; travel to groundwater (AR18262); 

bioaccumulate in humans; are especially harmful to children; are 
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“forever” chemicals that do not degrade (AR18262);1 and have no safe 

dose, as anything above 7 parts per quadrillion (7 parts per 1,000 

trillion) can cause cancer. (AR18263.)2 Thus any soil/soil-gas PFAS 

must be excavated, in order to protect groundwater, used for City of 

Pasadena drinking water (AR18434).  

Second, the RAW requires year-long groundwater testing, post-

construction, but any site PFAS testing in groundwater must be   

completed preconstruction because PFAS in groundwater would signal 

needed preconstruction, soil-PFAS excavation,3 in order to protect 

groundwater,4 which is used for City of Pasadena drinking water 

(AR18434). In addition, all PFAS-contaminated soil, down to 

groundwater, must be excavated preconstruction, as PFAS excavation 

cannot be done post-construction, yet excavation is the only 

                                                           
1 DTSC, Chemical Profile for Treatments Containing Perfluoroalkyl or Polyfluoroalkyl 

Substances, 2019, pp. 7-8,35-6, dtsc.ca.gov/wp-content/uploads/sites/31/2019/11/Product-

Chemical-Profile-for-Treatments-with-PFASs.pdf and DTSC, Regulatory Updates: PFAS, 2018, 

pp. 5, sandiegocounty.gov/content/dam/sdc/deh/water/docs/2018%20SAM%20Forum%20-

%20DTSC%20Shukla-Semmen.pdf. 
2 California Office of Environmental Health Hazard Assessment (OEHHA), Draft 

Proposed PHGs for PFOA, PFOS, pp. 10-14, 2021, 

oehha.ca.gov/media/downloads/crnr/pfoapfosphgdraft061021.pdf. US EPA, Office of Land and 

Emergency Management, 2019, epa.gov/sites/default/files/2019-

12/documents/pfas_groundwater_fact_sheet.pdf. ATSDR, Toxicological Profile for 

Perfluoroalkyls, 2021, atsdr.cdc.gov/toxprofiles/tp200.pdf. 
3 DTSC, Chemical Profile, 2019, op. cit., pp. 25-26. 
4 Ibid. 

https://dtsc.ca.gov/wp-content/uploads/sites/31/2019/11/Product-Chemical-Profile-for-Treatments-with-PFASs.pdf
https://dtsc.ca.gov/wp-content/uploads/sites/31/2019/11/Product-Chemical-Profile-for-Treatments-with-PFASs.pdf
https://www.sandiegocounty.gov/content/dam/sdc/deh/water/docs/2018%20SAM%20Forum%20-%20DTSC%20Shukla-Semmen.pdf
https://www.sandiegocounty.gov/content/dam/sdc/deh/water/docs/2018%20SAM%20Forum%20-%20DTSC%20Shukla-Semmen.pdf
https://oehha.ca.gov/media/downloads/crnr/pfoapfosphgdraft061021.pdf
https://www.epa.gov/sites/default/files/2019-12/documents/pfas_groundwater_fact_sheet.pdf
https://www.epa.gov/sites/default/files/2019-12/documents/pfas_groundwater_fact_sheet.pdf
https://www.atsdr.cdc.gov/toxprofiles/tp200.pdf
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commercially proven PFAS soil remediation.5 

Third, the RAW’s partial soil remediation (several 

hotspots/pits/drains) will generate 600 cubic feet of hazardous waste 

(AR13388), representing 1/10,000 of soil within 15-feet subsurface. 

(Site area is 362,498 square feet (AR00679ff); soil volume to 15-feet 

subsurface is 5,437,470 cubic feet). If the percentage of soil-PFAS, 

requiring down-to-groundwater removal, is the same as the RAW’s 

percentage of non-PFAS hazardous waste within 15-feet subsurface 

(AR13388), then PFAS removal would increase excavated-hazardous-

waste volume by 2100%, entailing 2100% more hazmat containers, 

hazmat semis, traffic, and community toxic exposures from PFAS 

excavation, all of which massively exceed RAW impacts and require 

public assessment of the new RAW. 

Flaws in the SIWP show why it deserves public comment. 

First, SIWP ignores DTSC’s explicit instructions for a 

PFAS/RDX/TNT “workplan to sample…laboratories, chemical-

storage areas,” service areas, drains, or pits (AR18420). Instead it 

                                                           

5 California Waterboards, Overview of In-Situ and Ex-Situ Technologies in Development 

for the Treatment of Per-Polyfluoroalkyl Substances, 2019, 

waterboards.ca.gov/pfas/docs/20190405_presentation_dr_houtz.pdf and US EPA, PFAS 

Remediation, 2021, clu-

in.org/contaminantfocus/default.focus/sec/Per_and_Polyfluoroalkyl_Substances_(PFASs)/cat/Rem

ediation_Technologies. 

https://www.waterboards.ca.gov/pfas/docs/20190405_presentation_dr_houtz.pdf
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samples only 11 “accessible” (AR18693) spots in outdoor storm 

drains/pits (AR18708). It samples none of the 29 buildings, used for 

weapons-testing, manufacturing, laboratories or chemical-storage. 

Yet DTSC approved this unchanged, incomplete SIWP 5 days after 

it was written (AR18722).  

Second, the SIWP provides unscientific “convenience sampling.” 

It ignores DTSC’s PFAS-testing regulatory update,6  in sampling only 

storm drains and pits (AR18708)—no groundwater or deeper-soil or 

air. Like the shallow-soil-only tests for highly-soil-mobile perchlorate 

(3.C.2.ii, supra), SIWP’s only-two-feet-deep tests, for “highly mobile” 

PFAS,7 are scientifically indefensible.  

Third, the SIWP allows safety/groundwater threats, requiring 

no tests in/under buildings like the compressor house, 

mechanical/machine shops, torpedo-assembly buildings, anechoic-

test tank; chemical-storage buildings; flammable-storage building, 

and gas-pump house (AR11987-92).   

Fourth, SIWP’s PFAS testing (AR18705) employs 1.3 million                   

times-less-protective, PFBS-screening levels (1,300 parts per million, 

                                                           
6 DTSC, Update, op. cit., pp. 5-6. 
7 DTSC, Profile, op. cit., pp. 25-26. 
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ppm) than US EPA requires (0.001 ppm),8 and 100 times less 

protective than DTSC requires.9 SIWP lists no screening levels for 

other PFAS, despite DTSC’s and OEHHA’s providing PFAS Health-

Advisory Levels, and suggesting using relative-potency factors and 

PFOA as default-screening levels.10 

Fifth, SIWP employs the scientifically-invalid strategy of 

using site-VOC-contaminated-land for sampling, to confirm 

background or normal contaminant levels (AR18699, AR18695). 

2. DTSC’s Official Statements Contradicting 

DTSC-approved Site Documents Should Be 

Afforded No Deference and Demonstrate DTSC’s 

Abuse of Discretion. 

Below are each of the DTSC contradictions showing its abuse 

of discretion:  

 “No hazardous waste levels of contamination [should] be left 

in the soil or soil gas.” (AA622 [relying on this contradiction 

to deny the challenge to the RI/FS for inadequate testing for 

Offsite Contaminant Migration.)  

                                                           
8 US EPA, Regional Screening Levels, 2021, semspub.epa.gov/work/HQ/400774.pdf. 
9 DTSC, Update, op. cit., p. 8. 
10 DTSC, Profile, op. cit., p. 57. DTSC, Update, op. cit., pp. 8-10. See California 

OEHHA, note 5, supra. 

https://semspub.epa.gov/work/HQ/400774.pdf
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 “Sources of VOCs will be removed prior to construction.” 

(AA622 [relying on this contradiction to deny the challenge 

to the RI/FS for inadequate testing for Offsite Contaminant 

Migration].) 

 “Soil-gas samples [were] collected … at locations that were 

deemed to be most likely impacted with chemicals … and … 

to possess the highest potential for soil-contaminant 

migration affecting groundwater.” (AA617 [relying on this 

contradiction to deny the challenge to the RI/FS for 

inadequate site access and sampling].) 

 “The sampling at the Site was extensive.” (AA618 [relying on 

this contradiction to deny the challenge to the RI/FS for 

inadequate site access and sampling].) 

 “The preferred long-term response to the intrusion of vapors 

into buildings is to eliminate or substantially reduce … 

contamination,” and this “is what the RAW strives to 

accomplish by … excavation of the project site’s [metals] 

hotpots.” (AA623 [relying on this contradiction to deny the 

challenge to the RAW’s remediation strategy].) 
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3. The RAW Fails To Conform With 

NCP Requirements. 

DTSC violated the NCP by conducting only a cursory and 

limited investigation into the Project Site and deferring much of 

the site characterization work, required to be completed before the 

completion of the RAW, to a later date, which violates NCP 

requirements that a Project Site be “fully characterized” before 

finalization of the RAW. (AOB at 38-43.)  

 DTSC’s own site documents which establish the following 

9 facts: 

 No tests for RDX were performed despite RDX being used in 

71% of weapons that the SCEA says were tested and 

manufactured onsite. (AR18273).  

 Although VOCs from 100+ feet below the surface can cause 

carcinogenic vapor intrusion (AR9383), most of the sampling 

was conducted within depths of only 15 feet subsurface 

(AR18294-7). 

 No required testing of indoor air or groundwater was done 

(AR18296).  

 Only minimal testing was performed inside the buildings 

due to limited access (AR18291, AR18329). 
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 Only two locations were tested deeper than 30 feet 

subsurface, but again, VOCs from 100+ feet subsurface can 

cause carcinogenic vapor intrusion (AR9383).  

 No soil/soil-gas testing whatsoever was performed within 

183 feet above groundwater (AR18295-6).  

 No 2-sample, subslab, soil-gas tests for 25 of the 29 site 

buildings were performed, as Figure 4B illustrates, although 

guidance requires them.11 (AR9386, AR9391).  

 No testing was performed of most soils at the site (AR18329).  

 No testing of most sources was done (AR18319, AR18329, 

AR19290/95-98).  

Thus, contrary to DTSC’s extensive-testing claim, site 

documents: (1) did not even identify or test for contamination of the 

new COCs; (2) did not locate all sources of VOC contamination; (3) 

did not test for offsite contaminant migration, although at-site-

boundary, subsurface contaminants are up to hundreds of 

thousands of times above allowed levels; (4) completely failed to 

test groundwater, despite site-adjacent wells’ exhibiting illegal 

levels of site contaminants; and (5) failed to provide adequate 

                                                           
11 DTSC, Supplemental Guidance, p. 20, 2020, <dtsc.ca.gov/wp-

content/uploads/sites/31/2020/02/Public-Draft-Supplemental-VI-Guidance_2020-02-14.pdf>. 

https://dtsc.ca.gov/wp-content/uploads/sites/31/2020/02/Public-Draft-Supplemental-VI-Guidance_2020-02-14.pdf
https://dtsc.ca.gov/wp-content/uploads/sites/31/2020/02/Public-Draft-Supplemental-VI-Guidance_2020-02-14.pdf
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testing, cleanup, and remedies for contamination by VOCs and the 

new COCs.  

However, DTSC guidance states that all 29 building-

subslabs must have soil-gas tests (AR10143, AR9391, AR9386),12 

but, as Figure 4B illustrates, only 4 of the 29 building subslabs had 

required soil-gas testing: buildings 3-5, and 30, not the remaining 

25 buildings. Moreover, required testing was not done for the 

following buildings with known industrial uses: 2, 7, 8, 11, 12, 14, 

16, 17, 18, 20, 106, 107, 126, 127, 128, 129, 131 (AR12007, 

AR18708). Figure 4B (AR12007) below illustrates the 

contradictory, false, and misleading nature of DTSC’s claim. 

DTSC contradicted site documents when it claimed prior Site 

investigations were “extensive.” Indeed, one reason prior DTSC 

officials issued the 2004 Imminent and Substantial Endangerment 

Order was to ensure site characterization (AR4749), to “determine 

the nature and full extent of hazardous substance contamination 

of air, soil, surface water and groundwater at the Site” (AR4755), 

partly because assessors failed to conduct the required tests DTSC 

had requested. Yet to date, neither groundwater nor indoor air has 

                                                           
12 DTSC, Supplemental Guidance, p. 21, 2020, <dtsc.ca.gov/wp-

content/uploads/sites/31/2020/02/Public-Draft-Supplemental-VI-Guidance_2020-02-14.pdf>. 

https://dtsc.ca.gov/wp-content/uploads/sites/31/2020/02/Public-Draft-Supplemental-VI-Guidance_2020-02-14.pdf
https://dtsc.ca.gov/wp-content/uploads/sites/31/2020/02/Public-Draft-Supplemental-VI-Guidance_2020-02-14.pdf
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been tested, and soil-gas sampling violates all 6 DTSC 

“requirements” for soil-gas data (AR9386), (AOB at 62-66, 69-70.) 

However, DTSC now inconsistently claims site testing is extensive. 

4. The RAW and RI/FS Failed To Identify 

Adequately Contaminants Of Concern At The 

Site.  

It is undisputed that RI/FS testing, used in the RAW, did not 

identify RDX, TNT, and other contaminants, known as 

“energetics,” associated with weapons research and development. 

(AR18273–288.)  

5. The RAW’S RI/FS Failed To Locate All Sources 

Of VOCs, As Required By The NCP. 

The RAW and its underlying RI/FS do not fully identify all 

sources of VOCs at the Project site, as required by the NCP and as 

illustrated by Figure 4B. (AOB at 43-47.) Adequate site 

characterization, however, cannot be accomplished without source 

identification/location, as an RI/FS must assess the “quantities, 

state, concentration, toxicity, propensity to bioaccumulate, 

persistence and mobility” of the waste (40 CFR § 300.430(d)(2)((d). 

Such characterization cannot be accomplished without source 

identification and vertical delineation of contamination. Moreover, 
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DTSC guidance mandates that assessors “should define 

contaminant source concentrations” (AR9373). 

Figure 4C illustrates, the RI/FS shows that excess site 

contaminants are at every location and depth tested, most of which 

are not in metals hotspots/drains, including 101 VOC sources 

whose concentrations are between 1,000 and 750,000 times above 

allowed levels (AR12078-80). Clearly, given so many high-

contaminant levels, and the lack of deep and under-building 

testing (supra at III.C.2.i), DTSC’s purported source identification 

was inadequate on its face. 

6. The RI/FS Does Not Meet NCP Requirements For 

Testing Of Off-Site Contamination. 

DTSC has ignored its own guidance with respect to off-site 

testing, thus violates the NCP. (AOB at 47-49.) Despite evidence 

showing the existence of offsite migration (AR12078-80) and the 

need for baseline testing, DTSC has neither required offsite 

testing, nor provided remedial measures to contain offsite 

migration. (AR58-59.)  

As AR12078-AR12080, Figure 4A, and Tables 3.1-3.3 show, 

172 soil-gas-sample locations of carcinogenic VOCs violate 

residential cleanup/screening levels; at least 75 VOC locations are 
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at hazardous-waste levels; and only 17 of the 75 hazardous-waste-

level locations may be reduced to below hazardous-waste levels. 

Nor will sources of VOCs be removed prior to construction; 

the AOB and Figure 4C cite extensive evidence showing how this 

statement contradicts DTSC-approved site documents. (AOB 59-

61.)  

DTSC again fails to confront relevant guidance on offsite 

testing. EPA Guidance says that to characterize a toxic-waste site, 

the RI/FS should use “monitoring…so that…locations and 

concentrations of contaminants that have migrated into the 

environment can be documented” (AR1564) and that 

characterization should “determine the nature and extent of 

contamination…to support …appropriate [Removal Action 

Workplan cleanup] remedies” (AR9938). Yet offsite testing has not 

been done, despite concentrations of subsurface carcinogens, at site 

boundaries, that are up to hundreds of thousands of times above 

allowed levels (AR12078-80). 

As set forth in the AOB, DTSC has ignored NCP and DTSC 

mandates for off-site testing. (AOB at 47-49; 40 CFR § 

300.430(d)(4); AR1564; AR9938; AR9373).  
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7. The RI/FS Does Not Meet The NCP 

Requirements For Groundwater Testing. 

The RI/FS fails to comply with NCP and EPA requirements 

and with DTSC guidance regarding groundwater characterization, 

DTSC must be compelled to produce valid environmental 

documents that comply with the NCP. (AOB at 50-53.) 

Site groundwater has supplied and will supply the Pasadena 

community with drinking water (AR18434). DTSC scientists 

clearly warned in official comments on site documents: “[t]he water 

under the site is designated for beneficial use. There are no 

continuous competent aquitards under the facility. The property 

owner also does not own the water rights under this site, which is 

located in an adjudicated basin. Considering all the facts above, 

groundwater must be included as an exposure pathway.” 

(AR12016). Conservation of groundwater is, itself, a beneficial use 

(Wat. Code, § 1242; see also Hillside Memorial Park & Mortuary v. 

Golden State Water Co. (2011) 205 Cal.App.4th 534,540.) 

The current plan for site redevelopment, without VOC 

cleanup, will make the problem of groundwater pollution more 

difficult to solve and more likely to harm human health/the 

environment, because (1) failure to excavate soil toxins, before 
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building, means construction would make site soil impossible to 

clean up later, unless the new development were removed; and (2) 

failure to test groundwater (before building onsite), means that if 

later groundwater testing reveals soil-based contaminants, the 

new buildings will block soil excavation and worsen both indoor-

air and groundwater threats. PFAS, for instance, have no 

commercial-scale, in situ, soil-based-cleanup methods, only 

excavation—which cannot be done after new construction.13 

As planned, the development will worsen groundwater and 

soil pollution because RI/FS data tables show many VOC sources 

are deeper than 15-30 feet (AR12080) and will not be removed 

(AR13384; AR11323; AR13383). They could cause later harm, as 

DTSC scientists warned, in official comments (AR12016). 

8. The RAW Fails As An Environmental Document. 

The remediation adopted by the final RAW (AR12016) 

provides (1) no cleanup of VOCs in soil and gas to residential levels, 

only 15-foot-subsurface VOC reductions to levels 11,000 to 26,000 

                                                           
13 California Waterboards, Overview of In-Situ and Ex-Situ Technologies in 

Development for the Treatment of Per- and Polyfluoroalkyl Substances, 2019, 

waterboards.ca.gov/pfas/docs/20190405_presentation_dr_houtz.pdf and US EPA, PFAS 

Remediation, 2019, clu-

in.org/contaminantfocus/default.focus/sec/Per_and_Polyfluoroalkyl_Substances_(PFASs)/cat/Rem

ediation_Technologies.  

 

https://www.waterboards.ca.gov/pfas/docs/20190405_presentation_dr_houtz.pdf
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less protective than residential cleanups (AR13383), and only for 

11-13 hotspots/pits/drains; (2) no elimination of VOC-cancer risks, 

only their potentially “long term” mitigation (AR16933) with a thin 

plastic, under-building, vapor barrier to “limit” entrance of 

carcinogens into living spaces (AR16932); and (3) concrete-slurry 

caps that will be installed at the 11-13 excavated hotspot/pit/drain 

locations, leaving excess contaminants in place, wherever these 

contaminants extend below 15-30 feet. However, the RI/FS shows 

that excess site contaminants are at every location and depth 

tested, most of which are not in metals hotspots/drains, including 

101 VOC sources whose levels are between 1,000 and 750,000 

times above allowed levels (AR12078-80). Hence as Figure 4C 

illustrates, DTSC’s promised source removal of 172 VOC-source 

areas, is inconsistent with site documents’ admission that only 11-

13 (2 are suspected) hotspots/drains will be removed (AR16853-54). 

The RI/FS also shows that disallowed levels of contaminants 

extend to at least 150 feet subsurface (AR12080) and that 

contaminants between 30 and 330 feet (groundwater) will not be 

excavated, could contaminate groundwater, and rise to cause 

carcinogenic indoor-air vapor intrusion. Moreover, as set forth in 

Part III.B.1, supra, PFAS remediation methods, and the consequences 
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of remediation, are more difficult than anything used in the RAW.  

9. There Is An Absence of an Adequate 

Remediation Plan After Demolition of the 

Current Buildings. 

As shown in Table 3.2, planned VOC-clean-up levels are 

themselves hazardous-waste levels (AR16921). Moreover, as 

shown in Figures 4B and 4C, excavation of hot-spots will not 

remove VOC vapor intrusion risks. There is no indication as to how 

any proposed remediation would ensure a cleanup to below 

hazardous-waste standards, given removal of only 11-13 hotspots on a 

site with 172 known VOC sources alone (see Figure 4C).  

What is more, the claim that no hazardous-waste levels of 

VOCs or contamination will remain on the Site is contradicted by 

DTSC’s approved site documents. See Tables 3.1-3.3 below. 

Instead, AR13383 and AR11323 require only limited cleanup 

of “shallow soils,” defined by DTSC as “0 to 15 feet below ground 

surface.” Yet DTSC guidance warns that soil-gas volatile organic 

compounds (VOCs) can enter surface buildings from more than 100 

feet subsurface (AR9383), not just 15 feet.  

The RAW admits that subsurface VOCs, remaining onsite, 

can cause carcinogenic vapor intrusion. AR13400 warns that the 
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developer must later demonstrate “that the COPCs [contaminants 

of potential concern] that remain in soil gas [VOC carcinogens] 

cannot migrate to indoor air and do not pose an unacceptable 

health risk.” AR13394 also admits that “COPCs could remain in 

place, at concentrations that may exceed some regulatory 

screening levels,” because VOC carcinogens will not be remediated, 

only reduced, “mitigated, as necessary,” by the developer 

(AR13382, AR13379). DTSC’s claim that sources of VOCs will be 

removed prior to construction contradicts the evidence. (AOB Part 

III.6; Tables 3.1-3.3, Figures 4B-4C.)  

10. DTSC And The Project Developer Contradict 

Themselves and Site Documents with 

Statements Regarding Cleanup Levels for 

“Residential and Unrestricted Use.”  

As Figure 4A illustrates, DTSC also inconsistently claims that 

“all VOCs in soil gas at the Site will be remediated to…residential 

levels through excavation,” yet admits that a land-use covenant may be 

used because of “contaminants of concern onsite above residential 

standards.” This raises a key question: how can DTSC promise a 

residential-level remediation through excavation but, at the same time, 

state that COCs onsite may be above residential levels and will require 
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a land use covenant (LUC)? Moreover, as AR12078-AR12080 shows, 

and as Tables 3.1-3.3 illustrate, 75 of the highest 101 soil-gas samples 

of carcinogenic VOCs are at hazardous-waste levels, and none of them 

will be reduced to residential, unrestricted-use levels.  

Also, the post-excavation, cleanup, “confirmation testing” 

will not guarantee either soil-gas cleanup or avoid LUCs: 

 Although 58 of 75 locations have hazardous-waste-levels of 

soil-gas VOCs that will not be reduced, safety-confirmation 

tests will be in only shallow soil of only the 11-13 metals-

hotspots/drains (AR13418, AR13331), the only areas of VOC- 

reduction (AR11969, AR13675). 

 Although a soil-gas survey will be done after hotspot/drain-

VOC reduction (AR13698-AR13702), it will not be used to 

require VOC cleanup, only to dictate “the appropriate level 

of mitigation” (AR13699), including “future management 

controls…long term” (AR13394-AR13395). 

The Oppositions also falsely claim that VOC sources will be 

removed during the preconstruction removal action. Yet, Site data 

tables show that at least one-third of site-contaminant sources are 

deeper than 30 feet (AR12080) and will not be removed because the 

Prospective Purchaser Agreement limits remediation to 15 feet 
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subsurface (AR13384; AR11323; AR13383). DTSC, however, warns 

that sources 100+ feet deep can cause surface vapor intrusion 

(AR9383). If source-contaminant reductions are limited to 15 feet 

subsurface, and at least one-third of source contaminants are 

deeper than 30 feet subsurface, but sources deeper than 30 feet 

subsurface can cause surface vapor intrusion, how can DTSC 

consistently claim sources will be removed? 

11. DTSC And the Project Developer Misunderstand 

and Misrepresent the Effect of Hotspot Removal. 

As shown in Figure 4C, that site data tables reveal 172 VOC-

source locations that violate residential-cleanup levels, but only 

11-13 hotspots (2 suspected) will be removed. Table 3.3 below 

further illustrates 17 areas (20-150 feet deep) of hazardous-waste-

level-VOC sources that will not be reduced, given required VOC 

reduction only to 15-feet subsurface. Additionally, as Figure 4B 

below illustrates, 25 of 29 site buildings have not had required 

tests of subslab soil gas (AR12007), where higher numbers of 

source VOCs are found (AR9418). But what has not been found 

cannot be removed. Finally, the preceding arguments show one 

cannot rationally “intend to remove” all sources yet ignore removal 

of most VOC sources, all deep (20-150 feet subsurface) VOC 
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sources, and most under-building sources.  

12. Vapor Intrusion Will Not Be Adequately 

Remediated. 

The RAW states that “AOC 4 (VOCs) will be mitigated” or 

reduced, not remediated (AR13382), and VOC-soil-gas cleanup 

levels are themselves hazardous-waste levels (AR13383) (see Table 

3.1).  Instead of a cleanup to below hazardous-waste standards, the 

RAW states that slurry caps could be “installed to address any 

contaminant . . . above residential standards” for which “the RAW 

requires a land use covenant” (AR13362). Yet why would vapor-

mitigation systems and slurry caps (AR12010) be needed for low-

level VOCs? Additionally, as AR12078-AR12080 shows and as 

Tables 3.1-3.3 below show, 75 of the 101 highest soil-gas samples 

of carcinogenic VOCs are at hazardous-waste levels, and only 17 of 

them may be reduced to below hazardous-waste levels. 

As Figure 4D illustrates, DTSC’s official promise (AR18491) 

to “follow DTSC technical guidelines and directives, 

including…Guidance.” Trammel Crow’s Prospective Purchaser 

Agreement also requires it to “perform the work described in this 

Scope of Work consistent with … applicable EPA, DTSC … 

Guidance Documents” (Guidance; AR9852ff, AR9361ff). Thus, 
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DTSC’s guidance documents are not optional. When DTSC-

approved, site-soil-gas testing violated all 6 of DTSC’s own soil-gas-

testing “requirements” in guidance, (AR9386, AOB at 62-66, 69-

70), DTSC allowed Pasadena Gateway to violate both DTSC 

guidance and the Prospective Purchaser Agreement. 
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Figures and Tables 

The following figures and tables referenced above are 

included below to aid the City in its review of the evidence 

showing DTSC’s contradictions.  
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FIGURE 4A: DTSC’S GUARANTEE, OF 

RESIDENTIAL/UNRESTRICTED-USE CLEANUP, IS 

INCONSISTENT WITH ITS STATEMENTS ALLOWING 

LAND-USE CONTROLS 

 
DTSC’s statement (AR18473), “cleanup levels in the RAW 

are for residential and unrestricted use,” CONTRADICTS 

DTSC’s approved RAW as: Red/rose shows 172 areas—101 

(AR12078-80) plus 71 (AR12193-96)—have soil-gas levels that 

violate residential cleanup, but yellow shows that only 11-13 

hotspots/drains (2 suspected), will have partial cleanup 

(AR16853-54, AR16971). Even hotspot cleanup will not be residential, 

as (1) hotspots will have cement-slurry fills (AR16854) and land-use 

controls (AR16930), not residential cleanup, and (2) allowed CT, PCE, 

TCE soil-gas cleanup levels are actually hazardous-waste levels, 0.705, 

5.47, and 12.4 µg/liter (AR16921), that require land-use controls, but 

residential-cleanup/screening levels for CT, PCE, and TCE are tens of 

thousands of times more protective: 0.000067, 0.00046, 0.00048 µg/liter 

(AR12080).  
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FIGURE 4B: DTSC’S PROMISED VOC-SOURCE REMOVAL 

IS INCONSISTENT WITH DOCUMENTS SHOWING ALL 

BUILDINGS LACK REQUIRED VOC-SOURCE TESTS 

 
DTSC’s statement (AR18473), “removal of identified hotspots…is 

intended to remove the impacted soil and sources of volatile 

chemical vapors,” CONTRADICTS DTSC- approved documents: 

Yellow shows 4 of 29 building sublabs had one-time, soil-gas 

source tests. Red shows 25 of 29 building subslabs had no soil-

gas tests (AR9386, AR9391, AR10143), needed to locate/remove 

sources. Guidance warns: (1) source VOCs “accumulate,” subslab 

(AR9418); thus, among test “requirements” (AR9386), (2) subslabs need 

“at a minimum, two” locations for multi-season, center-building, semi-

permanent-well tests (AR10143). No site buildings meet these test 

requirements.  
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FIGURE 4C: DTSC’S PROMISED VOC-SOURCE REMOVAL 

IS INCONSISTENT WITH DOCUMENTS REQUIRING 

REMOVAL OF ONLY 11-13 HOTSPOTS/DRAINS 

 

DTSC’s statement (AR18473), “removal of identified hotspots…is 

intended to remove the impacted soil and sources of volatile 

chemical vapors,” CONTRADICTS DTSC’s approved documents: 

Red/rose shows all 172 soil-gas-source areas—01 (AR12078-80) 

plus 71 (AR12193-96)—that violate cleanup/screening levels by 

298,000-370 times (AR12080). Yellow shows only 11-13 

hotspots/drains (2 suspected), will receive some cleanup, only 

shallow soil (AR16853-54, AR16971). 
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FIGURE 4D: DTSC’S OFFICIAL PROMISE TO FOLLOW 

GUIDANCE IS INCONSISTENT WITH REPEATED DTSC 

AND GATEWAY CLAIMS THAT GUIDANCE IS OPTIONAL 

 

DTSC’s promise (AR18491), to “follow DTSC existing technical 

guidelines and directives, including…Note 4--Guidance,” 

CONTRADICTS: (1) DTSC-approved, site soil-gas-test procedures, 

eg, (AR12078-80), that violate official DTSC guidance 

“requirements” (AR9386), and (2) DTSC claims that guidance is 

“optional.” (DTSC Opposition at 50; Gateway Opposition at 54.) 

Yellow shows 33 of 35 carcinogens do not meet the toxin-map 

(isoconcentration) requirement for site-soil-gas testing Only two 

toxins partly meet it. (AR12012-15.) 
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Table 3.1 Pasadena toxic site: Soil-gas locations with the highest ½ 

of 75 tetrachloroethylene (PCE) and other volatile organic compound 

(VOC) hazardous-waste levels,a only 17 of which (those in shallow soil of 

the 11 metals-hotspots/drainsb) will have required reductions. No 

location must have reductions to below hazardous-waste levels.c The site 

has 35 VOC carcinogens,d but PCE drives site risks.e 

 
 

Locations 
having the 

highest ½ of 
hazardous- 

waste levels 
of PCE, other 
carcinogensf 

 

 
Depth 

in feet a 

  
DTSC 
PCE 

soil-gas 
cleanup 
target 
levele 

(µg/m3) 
 

 
Soil-gas PCE 

levels,a 
µg/m 3 

(see col 6 for 
required 

reductions) 

 
Is soil-gas 

PCE in 
columns 4, 6 

at hazardous- 
waste levels 
(above 1,533 

µg/m3)?f 
 

 
Must PCE 
levels in 
column 4 

be reduced 
(µg/m3)?b,g 

 
How many times 
above hazardous- 

waste levels 
(>1,533 µg/m3) 

are allowed, 
reduced PCE 

levels (cols 4, 6)?h 

 
How many times 

above the 
cleanup-target 
level (col 3) are 

reduced PCE 
levels 

(cols 4, 6 )?i 

NMSV10-5 5 0.46 342,000 YES  yes; to 
1,830     

  1.2  3,978 

V9-15 15 0.46 137,000 YES   NO 89 297,826 

QC2-SV 30 0.46 122,000 YES   NO 80 265,217 

V 5-15 15 0.46  79,000 YES   NO 52 171,739 

V9-15 15 0.46  47,100 YES   NO 31 102,391 

VD2-30 30 0.46  38,300 YES   NO 25 82,261 

V10-5 5 0.46  36,300 YES   NO 24 78,913 

NMSD3-60 60 0.46  22,300 YES   NO 15 48,478 

V6-15 15 0.46  20,500 YES   NO 13 44,565 

VD1-20 20 0.46  20,400 YES   NO 13 44,348 

NMSD3-113 113 0.46  17,900 YES   NO 12 38,913 

V2-15 15 0.46 16,700 YES  yes; to 
5,470     

 4 11,891  

NMSD3-60 60 0.46 15,600 YES   NO 10 33,913 

NMSD3-150 150 0.46 14,600 YES   NO 10 31,739 

NMSV12-15 15   0.46 14,200 YES   NO  9 30,870 

NMSV15-15 15 0.46 14,200 YES yes; to 
5,470 

 4 11,891 

NMSV11-15 15 0.46 13,500 YES   NO  9 29,348 

V18-15 15 0.46 13,500 YES   NO  9 29,348 

NMSD3-150 60 0.46 11,800 YES   NO  8 25,652 

NMSV14-15 15 0.46 11,600 YES  yes; to 
5,470     

 4 11,891 

VD1-30 30 0.46 10,800 YES   NO  7 23,478 

V8-15 15 0.46 10,500 YES  yes; to 
5,470     

 4 11,891 

NMSV2-15 15 0.46 10,200 YES   NO  7 22,174 

NMSV1-15 15 0.46 9,590 YES   NO  6 20,848 

V2-5 5 0.46 9,470 YES  yes; to 
1,830     

  1.2 3,978 

VD1-30 30 0.46 8,980 YES   NO  6 19,522 

NMSV11-5  5 0.46 8,480 YES   NO  6 18,435 

V18-5 15 0.46 8,320 YES   NO  5 18,087 
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V11-15 15 0.46 7,980 YES   NO  5 17,348 

NMSV15-5 5 0.46 7,780 YES  yes; to 
1,830     

 1.2 3,978 

NMSV1-5 5 0.46 7,560 YES   NO  5 16,435 

NMSV2-15 15 0.46 7,130 YES   NO  5 15,500 

NMSV7-15 15 0.46 6,950 YES   NO  5 15,109 

V8-5 5 0.46 6,780 YES  yes; to 
1,830     

  1.2 3,978 

V6-5 15 0.46 6,750 YES   NO  4 14,674 

NMSV7-5 5 0.46 6,630 YES   NO  4 14,413 

NMSV6-15 15 0.46 6,560 YES   NO  4 14,261 

V12-15 15 0.46 5,690 YES   NO  4 12,370 
 

a  AR12078-AR12080 give the 101 soil-gas-test locations/depths/levels, including 

those in col 1. All 101 locations violate the 10-6 cleanup-target risk/preliminary 

remediation/screening level (AR11975; AR12078-AR12080; AR13379; DTSC 

2018, Proven Technologies, p. 26,  

   <dtsc.ca.gov/wp-content/uploads/sites/31/2018/1/cVOC_040110.pdf>; US EPA, 

2021, Calculating Preliminary Remediation Goals,<epa.gov/risk/calculating-

preliminary-remediation-goals-prgs>).  
b  Required toxin-reductions are only in shallow soil, only 0-15 feet subsurface 

(AR13384; AR11323; AR9520; DTSC 2018, op. cit, p. 22), and only in the 11 

metals-hotspots/drains (AR11969 and AR13675). Therefore, of 75 soil-gas-VOC 

locations with hazardous-waste levels (10-4 risk), only 17 (including some in col 

6) are required to have reductions. No soil-gas locations will have cleanup to 

below hazardous-waste levels because the RAW requires only VOC-carcinogen 

reduction to concentrations that are still hazardous-waste levels. AR12007; 

AR12010; AR12078-AR12080; AR13389; and AR13425 show the 24 of 101 soil-

gas-test locations that are in shallow soil of the 11 metals hotspots/drains: V2-

5, V2-15, V8-5, V8-15, V14-5,V14-15, V15-5, V15-15, V17-5, V17-15, V19-5, 

V19-15, NMSV3-5, NMSV3-15, NMSV8-5, NMSV8-15, NMSV10-5, NMSV10-

15, NMSV14-5, NMSV14-15, NMSV15-5, NMSV15-15, VD3-20, and VD3-30.  
c   AR12002-AR12003 

d   AR11974 and AR12002-AR12003. 
e   The PCE 10-6 or target-risk/screening level is 0.45 µg/m3 (AR12080). 

f  PCE soil-gas levels with > 10-4 risk are hazardous-waste levels. Because the 

PCE 10-6 level is 0.45 µg/m3 (AR12080), the PCE 10-4 level is 45 µg/m3 (for 

indoor air), which corresponds to a PCE soil-gas level of 1,533 µg/m3; see bold 

equation below. Thus, because 75 locations have soil-gas-PCE levels > 1,533 

µg/m3, they have hazardous-waste levels (DTSC 2018, op. cit., p. 26; US EPA, 

2021, Regional Screening Levels, <epa.gov/risk/regional-screening-levels-rsls-

users-guide>; AR9405). US EPA/DTSC guidance says the product of 

(0.03)(subsurface soil-gas-VOC level) = the typical indoor-air VOC level (DTSC 

2020, Supplemental Guidance, p. vii, <dtsc.ca.gov/wp-

content/uploads/sites/31/2020/02/Public-Draft-Supplemental-VI-

Guidance_2020-02-14.pdf>; AR9955; AR9983). Site documents use 0.0001, not 

0.3, as the attenuation factor (reduction in soil-gas level when it moves to 

https://dtsc.ca.gov/wp-content/uploads/sites/31/2018/11/cVOC_040110.pdf
https://www.epa.gov/risk/calculating-preliminary-remediation-goals-prgs
https://www.epa.gov/risk/calculating-preliminary-remediation-goals-prgs
https://www.epa.gov/risk/regional-screening-levels-rsls-users-guide
https://www.epa.gov/risk/regional-screening-levels-rsls-users-guide
https://dtsc.ca.gov/wp-content/uploads/sites/31/2020/02/Public-Draft-Supplemental-VI-Guidance_2020-02-14.pdf
https://dtsc.ca.gov/wp-content/uploads/sites/31/2020/02/Public-Draft-Supplemental-VI-Guidance_2020-02-14.pdf
https://dtsc.ca.gov/wp-content/uploads/sites/31/2020/02/Public-Draft-Supplemental-VI-Guidance_2020-02-14.pdf
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indoor air) in above equation. However, DTSC guidance (AR9385) says the 

0.0001 default should not be used if preferential-migration pathways exist, as 

for this site (utility corridors, pipes, floor drains, etc); when attenuation is 

unknown, instead DTSC says to use 0.05 (AR9390). We use 0.03 as the 

attenuation factor, per US EPA (AR9955, AR9983 and DTSC 2020, op .cit., p. 

vii). Although the first 5 values in col 4 meet the contraindicated 0.001 

attenuation criterion, yet 4 of these 5 locations are required to have no VOC 

reductions. 
g AR13385. 
h Use column 6 for any given values; otherwise use column 4, then divide each 

column 6 or 4 value by 1,533. 
i Use column 6 for any given values; otherwise use column 4, then divide each 

column 6 or 4 value by 0.46. 
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Table 3.2: At the Pasadena toxic site, the three main “risk drivers,” 

soil-gas carcinogens,a have required reduction levelsb that are up to 8 

times above the hazardous-waste level (10-4 risk). No soil-gas locations 

are required to have carcinogen reductions to below hazardous-waste 

levels.b  

 

 
The three site 
contaminants 

posing the 
highest risksa 

 

 
DTSC-

required, 
soil-gas-

VOC, 
carcinogen 

cleanup tar- 
gets, 10-6 

risk 
(µg/m 3)c 

 

 
Site-

allowed, 
soil-gas-VOC 
carcinogen- 
reduction 

levels,b 
shallow soil 

(µg/m 3) 

 
Hazardous- 

waste 
levelsd for 

soil-gas 
carcinogens 

(µg/m 3) 

 
Hazardous- 

waste  
levels,d for 
indoor-air 

carcinogens 
(µg/m 3) 

 
The DTSC-

allowed VOC-
reduction 

level (col 3) is 
how 

many times 
above 

the hazardous- 
waste level 

(col 4)?e 

 
How many times 

above DTSC 
cleanup-target 

levels (col 2) are 
allowed, VOC-

reduction  
levels (col 3 )?f 

 
trichloroethylene 

(TCE) 

 
0.48 

 

 
12,400 

 
1,600 

 
>48 

 
8 

 
25,833 

 
tetrachloroethyle

ne 
(PCE) 

 

 
0.46 

 
5,470 

 
1,533 

 
>46 

 
4 

 
11,891 

 
carbon 

tetrachloride (CT) 

 
0.067 

 
705 

 
223 

 
>6.7 

 
3 

 
10,522 

 

a The three highest site “risk drivers” are PCE, TCE, and CT (AR11974), all soil-gas-VOC 

carcinogens. 

b AR13383 shows site documents require no carcinogenic-VOC cleanup, only VOC 

reduction, as the only required toxin-reduction areas are shallow soil of the 11 metals-

hotspots/drains where VOCs must be reduced to col 3 levels, all of which exceed 

hazardous-waste levels (see column 6). Only shallow soil, 0-15 feet subsurface 

(AR13383; AR11323; AR9520; DTSC 2018, Proven Technologies, p. 22, 

<dtsc.ca.gov/wp-content/uploads/sites/31/2018/1/cVOC_040110.pdf>)will have VOC 

reduction. Of the 75 soil-gas locations with 10-4 or hazardous-waste levels of VOC 

carcinogens, only 17 are required to have shallow-soil toxin reductions, as they are in 

the 11 metals-hotspots/drains, the only required toxin-reduction areas (AR11969 and 

AR13675). AR12007, AR12010, AR12078-AR12080, AR13389, and AR13425 show the 

24 of 101 soil-gas-test locations that are in shallow soil of the 11 metals 

hotspots/drains, 8 of which have no soil-gas hazardous-waste levels: V2-5, V2-15, V8-

5, V8-15, V14-5,V14-15, V15-5, V15-15, V17-5, V17-15, V19-5, V19-15, NMSV3-5, 

NMSV3-15, NMSV8-5, NMSV8-15, NMSV10-5, NMSV10-15, NMSV14-5, NMSV14-15, 

NMSV15-5, NMSV15-15, VD3-20, VD3-30. 

https://dtsc.ca.gov/wp-content/uploads/sites/31/2018/11/cVOC_040110.pdf
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 c DTSC 2018, op. cit., p. 26; US EPA, 2021, Calculating Preliminary Remediation Goals, 

<epa.gov/risk/calculating-preliminary-remediation-goals-prgs>); AR13379; and 

AR12078-AR12080 give toxin values for the cleanup-target/screening level, 10-6, what 

causes a maximum of 1 cancer per million lifetime exposures. AR13379 and AR11975 

adopt this target. 
d Soil-gas levels with > 10-4 risk for indoor air are hazardous-waste levels. As the 

respective TCE, PCE, and CT 10-6 level is 0.48, 0.46, and 0.067 µg/m3 (AR12080), their 

indoor-air, hazardous-waste levels are 48, 46, and 6.7 µg/m3--which correspond to soil-

gas-hazardous-waste levels of 1,600, 1,533 and 223 µg/m3; see bold equation below. 

Because 75 locations have soil-gas levels above the preceding values, they have 

hazardous-waste levels (DTSC 2018, op. cit., p. 26; US EPA, 2021, Regional Screening 

Levels, <epa.gov/risk/regional-screening-levels-rsls-users-guide>; AR9405). US 

EPA/DTSC guidance says the product of (0.03)(subsurface soil-gas-VOC level) = the 

typical indoor-air VOC level (AR9955, AR9983); and DTSC 2020, Supplemental 

Guidance, p. vii, <dtsc.ca.gov/wp-content/uploads/sites/31/2020/02/Public-Draft-

Supplemental-VI-Guidance_2020-02-14.pdf>). However, site documents use 0.0001, 

not 0.3, as the attenuation factor (the reduction in soil-gas levels when they move 

indoors) in the above equation. This is an error, as DTSC guidance (AR9385) warns 

that the 0.0001 default should not be used if preferential-migration pathways exist, as 

at this site (utility corridors, pipes, floor drains, etc). Instead, guidance (AR9390) says 

to use 0.05, if the attenuation factor is unknown. We use 0.03, per current US EPA 

(AR9955, AR9983) and DTSC 2020, op. cit., p. vii) guidance. 
e Divide the carcinogen-reduction level (column 3) by the hazardous-waste level (column 

4).  
f Divide the carcinogen-reduction level (column 3) by the cleanup-target level (column 2). 

 

 

 

  

https://www.epa.gov/risk/calculating-preliminary-remediation-goals-prgs
https://www.epa.gov/risk/regional-screening-levels-rsls-users-guide
https://dtsc.ca.gov/wp-content/uploads/sites/31/2020/02/Public-Draft-Supplemental-VI-Guidance_2020-02-14.pdf
https://dtsc.ca.gov/wp-content/uploads/sites/31/2020/02/Public-Draft-Supplemental-VI-Guidance_2020-02-14.pdf
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Table 3.3: Pasadena toxic site: 10 examples of 17 soil-gas-carcinogen 

locationsa (below 15 feet subsurface),b all with hazardous-waste levels,c  

but for which carcinogen reduction is not required.b 

 

 
Locationsa of 10 of 

many site (PCE) 
tetrachloroethylene  
toxins that will not 

be removedb 

 
Depth 

in 
feeta 

  
DTSC 
PCE  

cleanup 
target  
leveld 

(µg/m3) 
 

 
PCE  

levela 
 (µg/m3)c 

  

 
Is the soil-gas 
level (col 4) a 
hazardous- 
waste level  

(> 1,533 
µg/m3)?c 

 

 
Do site 

documents 
require  
any PCE 

reductionc 

 
How many 

times 
above the col 

3 cleanup-
target level is 

col 4 PCE?e 

 
How many 

times above 

hazardous -
waste levels 

(1,533 
µg/m3) 
 is col 4 
PCE?e 

QC2-SV 30 0.46 122,000 YES NO 265,217 80 

VD2-30 30 0.46 38,300 YES NO 82,261 25 

NMSD3-60 60 0.46 22,300 YES NO 48,480 15 

NMSD3-113 113 0.46 17,900 YES NO 38,913 12 

QC7-SV 60 0.46 15,600 YES NO 33,913 10 

NMSD3-150 150 0.46 14,600 YES NO 31,739 10 

QC1-SV 30 0.46 10,800 YES NO 23,478 7 

VD1-30 30 0.46 8,980 YES NO 19,522 6 

VD3-30 30 0.46 5,630 YES NO 12,239 4 

NMSD1-45 45 0.46 4,040 YES NO 8,783 3 
 

a  AR12078-AR12080 
b Toxin reductions are required only in shallow soil, 0-15 feet subsurface (AR13383; 

AR11323; AR9520; DTSC 2018, Proven Technologies, p. 2, <dtsc.ca.gov/wp-

content/uploads/sites/31/2018/1/cVOC_040110.pdf>). 

 Of the 75 soil-gas locations with 10-4 or hazardous-waste levels of VOC carcinogens, 

only 17 are required to have shallow-soil toxin reductions, as they are in shallow soil 

of the 11 metals-hotspots/drains, the only required toxin-reduction areas (AR11969) 

and AR13675). AR12007; AR12010; AR12078-AR12080; AR13389; and AR13425 show 

the 24 of 101 soil-gas-test locations that are in shallow soil of the 11 metals 

hotspots/drains, 8 of which have no soil-gas hazardous-waste levels: V2-5, V2-15, V8-

5, V8-15, V14-5,V14-15, V15-5, V15-15, V17-5, V17-15, V19-5, V19-15, NMSV3-5, 

NMSV3-15, NMSV8-5, NMSV8-15, NMSV10-5, NMSV10-15, NMSV14-5, NMSV14-15, 

NMSV15-5, NMSV15-15, VD3-20, VD3-30. 
c PCE soil-gas levels with > 10-4 risk are hazardous-waste levels. Because the PCE 10-6 

level is 0.45 µg/m3 (AR12080), the PCE 10-4 level is 45 µg/m3 (for indoor air), which 

corresponds to a PCE soil-gas level of 1,533 µg/m3; see bold equation below. Thus, 

because 75 locations have soil-gas-PCE levels > 1,533 µg/m3, they have hazardous-

waste levels (DTSC 2018, op.cit., p. 26; US EPA, 2021, Regional Screening 

Levels,<epa.gov/risk/regional-screening-levels-rsls-users-guide>; AR9405). US 

EPA/DTSC guidance says the product of (0.03)(subsurface soil-gas-VOC level) = the 

typical indoor-air VOC level (DTSC, 2020, Supplemental Guidance, p. vii, 

 <dtsc.ca.gov/wp-content/uploads/sites/31/2020/02/Public-Draft-Supplemental-VI-

Guidance_2020-02-14.pdf>, p. vii; AR9955; AR9983). Site documents use 0.0001, not 

0.3, as the attenuation factor (reduction in soil-gas level when it moves to indoor air) 

https://dtsc.ca.gov/wp-content/uploads/sites/31/2018/11/cVOC_040110.pdf
https://dtsc.ca.gov/wp-content/uploads/sites/31/2018/11/cVOC_040110.pdf
https://www.epa.gov/risk/regional-screening-levels-rsls-users-guide
https://dtsc.ca.gov/wp-content/uploads/sites/31/2020/02/Public-Draft-Supplemental-VI-Guidance_2020-02-14.pdf
https://dtsc.ca.gov/wp-content/uploads/sites/31/2020/02/Public-Draft-Supplemental-VI-Guidance_2020-02-14.pdf
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in the equation above. However, DTSC guidance (AR9385) says the 0.0001 default 

should not be used if preferential-migration pathways exist, as at this site (utility 

corridors, pipes, floor drains, etc); when attenuation is unknown, instead it says to use 

0.05 (AR9390). We use 0.03, per current US EPA (AR9955, AR9983 and DTSC, 2018, 

op. cit., p. vii) guidance. Although many locations, such as the first 5 values in col 4, 

meet this weaker 0.001 attenuation criterion, 4 of the 5 locations will not be reduced. 
d The PCE 10-6 target risk/preliminary remediation/screening level is 0.46 µg/m3 

(AR11975, AR12078-AR12080, and AR13379). All 101 soil-gas-test locations violate 

this cleanup target/screening level. 
e Divide column 4 by 1,533 µg/m 3. 
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Why the proposed new PFAS/RDX/TNT testing is inadequate/unprotective (AR 18688)? 
 
1 Test locations have no scientific rationale and exhibit convenience sampling.  

   As the only site toxin reductions, site documents require partial removal (to 15 feet 
subsurface) of 11 hotspots/drains, located in the southeast  part of the site (RI/FS, p. 29 
and Fig 4; RAW, App D, p. 1).   Perhaps as a result, proposed PFAS/RDX/TNT testing has 
been limited in at least 6 ways, as testing has been devised:  

 
1.1    to sample only storm drains/pits no soil, no soil gas, and no groundwater (AR18693;  
 
1.2    to sample only areas that are  easily accessible (AR18690, AR18693) and only outdoors   
          (AR18708), although buildings cover 1/3 of the site (RI/FS, Fig 4); 
 
1.3    to sample only drains near known storage areas, not areas/buildings with known uses 
           relevant to flammability or explosiveness (AR18693); 
 
1.4    without considering all buildings, such as 23, the compressor house (RI/FS, Table 1); 
  
1.5    without testing any site buildings whatsoever, including those that would have 

used/stored flame retardants, such as buildings used for  2, the mechanical shop; 3, 
torpedo assembly; 5, the anechoic test tank; 7, the former machine shop; 11, 
transportation/garage; 17, the supply store; 18, paint/chemical storage; 20, classified 
material; 23, the compressor house; 106, the car park; 107, the gas pump house; 126, the 
incinerator; 127 pneumatic test tank and helicopter pad; 129, steam-cleaning pit; and 
131 flammable storage. 

 
1.6    to sample only accessible storm drains (AR18693) Proposed testing is only of “accessible 

seepage pits and storage drains” (AR18693) but all seepage pits and storage drains 
should be accessible, because all are supposed to be remove. This same flaw, testing only 
easily assessable areas, rather than boring or drilling for samples, has compromised all 
site testing; that is part of the reason that only 4 of 29 site buildings, to date, have had 
DTSC-required subslab sampling, 2 center-location subslab samples 

                 
2. Test methods and procedures are scientifically flawed and question-begging. 
 

2.1      Testing uses site-contaminated land for background sampling, for data validation, 
and quality control (AR18699, 18695), but it is scientifically invalid to use (for 
background sampling) an area contaminated by a toxic site in order to assess 
whether contaminants on the toxic site are above background.  

The proposed background-test area is on part of the toxic-site property 
(bounded by Kinneloa on the East, Dewey Pest Control on the North, and 
Interstate 210 on the South and West) that was never used by the US Navy  
(AR18695).  However, “background testing” of an area that is part of the 
sampled property is extremely likely to be contaminated through migration of 
PFAS, some of which are volatile and can migrate up to long distances through 
air to new locations (<waterboards.ca.gov/pfas/docs/pfas_general_faq.pdf> , p. 
2).  In addition, previous Ninyo and Moore testing shows this proposed test area 
already has been badly contaminated by the toxic site, as all samples show 
subsurface migration of VOC carcinogens whose levels range from 520 to 2,800 
times above the normal background or target cancer risk (RI/FS, App D, Table 3, 

https://www.waterboards.ca.gov/pfas/docs/pfas_general_faq.pdf
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p. 2).  Property contaminated by a toxic site  obviously should not be used for 
background sampling, in order to assess whether contaminants on the toxic site 
are above background, as such an assessment is invalid and question-begging. 

 
2.2 Testing is too shallow; sediment testing is only surface-to-2-feet-subsurface 

(AR18702), yet RDX/TNT and some PFAS can migrate through soil, particularly sandy 
California soil, and contaminate groundwater. Eg,   

             <https://www.epa.gov/sites/production/files/2017-  
             10/documents/ffrro_ecfactsheet_rdx_9-15-17_508.pdf> and 

                    <dtsc.ca.gov/wpcontent/uploads/sites/31/2020/02/Final_Product-   
                    Chemical_Profile_Carpets_Rugs_PFASs_a.pdf>. 
 

        2.3.      Sampling methods test only drain sediments, but soil and groundwater should be tested.   
  <epa.gov/sites/production/files/2014-

03/documents/ffrrofactsheet_contaminant_rdx_january2014_final.pdf>, 
                          <epa.gov/water-research/pfas-methods-and-guidance-sampling-and-analyzing-

water-and-other-environmental-media>, <pfas-1.itrcweb.org/11-sampling-and-
analytical-methods/>, 
<michigan.gov/documents/pfasresponse/Soil_PFAS_Sampling_Guidance_63940
7_7.pdf>,  

  instance, because both RDX/TNT <epa.gov/sites/production/files/2017-
10/documents/ffrro_ecfactsheet_rdx_9-15-17_508.pdf> and PFAS can migrate 
through soil and into groundwater 
<dtsc.ca.gov/wpcontent/uploads/sites/31/2020/02/Final_Product- 
Chemical_Profile_Carpets_Rugs_PFASs_a.pdf>, and some PFAS are volatile and 
can migrate up to long distances through air to new locations 
(<waterboards.ca.gov/pfas/docs/pfas_general_faq.pdf> , p. 2). 

 
2.4        PFAS sampling is planned to use glass bottles (AR18694), against which US EPA 

warns, as PFAS may sorb to glass and to plastic. 
<cfpub.epa.gov/si/si_public_file_download.cfm?p_download_id=538492&Lab=N
RMRL>, 
<ssi.shimadzu.com/sites/ssi.shimadzu.com/files/Industry/Literature/SS5688-
PFAS-Analysis-eBook.pdf>. As a result, some state prohibit use of glass 
containers for PFAS sampling, eg, <nantucket-
ma.gov/DocumentCenter/View/37143/MassDEPs-Field-Sampling-Guidelines-
for-PFAS-PDF> 

 
2.5 Proposed testing is only of “accessible seepage pits and storage drains” (AR18693) 

but all seepage pits and storage drains should be accessible, because all are 
supposed to be removed. (RI/FS, P. 29).  

This same flaw, testing only easily assessable areas, rather than boring or 
drilling for samples, has compromised all site testing; that is part of the reason 
that only 4 of 29 site buildings, to date, have had DTSC-required subslab 
sampling of 2 center-of-building locations (see Figure 4B). 

 
2.6 The RDX/TNT/PFAS testing document was completed on Thursday 9-19-19 (AR18689) and 

approved by DTSC, with no changes, on the next Tuesday, 9-24-19 (AR722-23), despite the 
preceding problems soil and into groundwater soil and into groundwater 

 
 

https://www.epa.gov/sites/production/files/2017-%20%20%20%20%20%20%20%20%20%20%20%20%20%2010/documents/ffrro_ecfactsheet_rdx_9-15-17_508.pdf
https://www.epa.gov/sites/production/files/2017-%20%20%20%20%20%20%20%20%20%20%20%20%20%2010/documents/ffrro_ecfactsheet_rdx_9-15-17_508.pdf
https://dtsc.ca.gov/wp-content/uploads/sites/31/2020/02/Final_Product-Chemical_Profile_Carpets_Rugs_PFASs_a.pdf
https://dtsc.ca.gov/wp-content/uploads/sites/31/2020/02/Final_Product-Chemical_Profile_Carpets_Rugs_PFASs_a.pdf
https://www.epa.gov/sites/production/files/2014-03/documents/ffrrofactsheet_contaminant_rdx_january2014_final.pdf
https://www.epa.gov/sites/production/files/2014-03/documents/ffrrofactsheet_contaminant_rdx_january2014_final.pdf
https://www.epa.gov/water-research/pfas-methods-and-guidance-sampling-and-analyzing-water-and-other-environmental-media
https://www.epa.gov/water-research/pfas-methods-and-guidance-sampling-and-analyzing-water-and-other-environmental-media
https://pfas-1.itrcweb.org/11-sampling-and-analytical-methods/
https://pfas-1.itrcweb.org/11-sampling-and-analytical-methods/
https://www.michigan.gov/documents/pfasresponse/Soil_PFAS_Sampling_Guidance_639407_7.pdf
https://www.michigan.gov/documents/pfasresponse/Soil_PFAS_Sampling_Guidance_639407_7.pdf
https://www.epa.gov/sites/production/files/2017-10/documents/ffrro_ecfactsheet_rdx_9-15-17_508.pdf
https://www.epa.gov/sites/production/files/2017-10/documents/ffrro_ecfactsheet_rdx_9-15-17_508.pdf
https://dtsc.ca.gov/wp-content/uploads/sites/31/2020/02/Final_Product-Chemical_Profile_Carpets_Rugs_PFASs_a.pdf
https://dtsc.ca.gov/wp-content/uploads/sites/31/2020/02/Final_Product-Chemical_Profile_Carpets_Rugs_PFASs_a.pdf
https://www.waterboards.ca.gov/pfas/docs/pfas_general_faq.pdf
https://cfpub.epa.gov/si/si_public_file_download.cfm?p_download_id=538492&Lab=NRMRL
https://cfpub.epa.gov/si/si_public_file_download.cfm?p_download_id=538492&Lab=NRMRL
https://www.ssi.shimadzu.com/sites/ssi.shimadzu.com/files/Industry/Literature/SS5688-PFAS-Analysis-eBook.pdf
https://www.ssi.shimadzu.com/sites/ssi.shimadzu.com/files/Industry/Literature/SS5688-PFAS-Analysis-eBook.pdf
https://nantucket-ma.gov/DocumentCenter/View/37143/MassDEPs-Field-Sampling-Guidelines-for-PFAS-PDF
https://nantucket-ma.gov/DocumentCenter/View/37143/MassDEPs-Field-Sampling-Guidelines-for-PFAS-PDF
https://nantucket-ma.gov/DocumentCenter/View/37143/MassDEPs-Field-Sampling-Guidelines-for-PFAS-PDF
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https://www.envirostor.dtsc.ca.gov/public/view_document?docurl=/public/deliverable_documents/1932116448/Revised%20RAW%2012%2E12%2E2017%2EPDF
https://www.envirostor.dtsc.ca.gov/public/view_document?docurl=/public/deliverable_documents/1342014908/20190805%20Pasadena%20NIRF%20RTC%20FINAL%20%20Commenters%2Epdf
https://www.envirostor.dtsc.ca.gov/public/view_document?docurl=/public/deliverable_documents/1342014908/20190805%20Pasadena%20NIRF%20RTC%20FINAL%20%20Commenters%2Epdf
https://www.envirostor.dtsc.ca.gov/public/view_document?docurl=/public/deliverable_documents/1342014908/20190805%20Pasadena%20NIRF%20RTC%20FINAL%20%20Commenters%2Epdf
https://www.envirostor.dtsc.ca.gov/public/deliverable_documents/3954603433/Final%20RI.FS%20report11.2018.pdf
https://www.envirostor.dtsc.ca.gov/public/deliverable_documents/3954603433/Final%20RI.FS%20report11.2018.pdf
https://www.epa.gov/sites/production/files/2015-02/documents/rod_guidance.pdf
https://www.epa.gov/risk/regional-screening-levels-rsls-users-guide
https://dtsc.ca.gov/wp-content/uploads/sites/31/2020/02/Public-Draft-Supplemental-VI-Guidance_2020-02-14.pdf
https://dtsc.ca.gov/wp-content/uploads/sites/31/2020/02/Public-Draft-Supplemental-VI-Guidance_2020-02-14.pdf
https://dtsc.ca.gov/wp-content/uploads/sites/31/2018/01/Final_VIG_Oct_2011.pdf
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Table 3.1  Pasadena toxic site:  Soil-gas locations with the highest  ½ of 75 tetrachloroethylene 
(PCE)/other volatile organic compound (VOC) hazardous-waste levels,a only 17 of which (those 
in shallow soil of the 11  metals-hotspots/drainsb) will have required reductions. No location 
must have reductions to below hazardous-waste levels.b   The site has 35 VOC carcinogens,c 
but PCE drives site risks.d 

 
 

locations having the 
highest ½ of haz 
ardous-waste 
levels of PCE, 

other 
carcinogensa 

 

 
Depth 

in 
feeta 

  
DTSC PCE 
soil-gas 

cleanup- 
target  
levele 

(µg/m3) 
 

 
Soil-gas PCE  

levels,a µg/m 3 
 

(see col 6 for 
required  

reductions) 

 
Is soil-gas PCE 
in columns 4, 6 
at hazardous- 
waste levels 
(above 1,533 

µg/m3)?f 
 

 
Must  PCE  
levels in 

column 4  
be reduced 
(µg/m3)?b,g 

 
How many  times 
above hazardous- 

waste levels  
(>1,533 µg/m3)  are  
reduced PCE levels 

(cols 4, 6)?h 

 
how many  times 

above the cleanup- 
target level (col 3) 
are reduced PCE 

levels (cols  4, 6 )?i 

NMSV10-5 5 0.46 342,000 YES  yes; to 1,830                      1.2  3,978 
V9-15 15 0.46 137,000 YES      NO 89 297,826 

QC2-SV 30 0.46 122,000 YES      NO 80 265,217 
V 5-15 15 0.46     79,000 YES      NO 52 171,739 
V9-15 15 0.46     47,100 YES      NO 31 102,391 

VD2-30 30 0.46     38,300 YES      NO 25 82,261 
V10-5 5 0.46     36,300 YES      NO 24 78,913 

NMSD3-60 60 0.46     22,300 YES      NO 15 48,478 
V6-15 15 0.46     20,500 YES      NO 13 44,565 

VD1-20 20 0.46    20,400 YES      NO 13 44,348 
NMSD3-113 113 0.46   17,900 YES      NO 12 38,913 

V2-15 15 0.46 16,700 YES  yes; to 5,470                4 11,891  
NMSD3-60 60 0.46 15,600 YES      NO 10 33,913 

NMSD3-150 150 0.46 14,600 YES      NO 10 31,739 
NMSV12-15 15      0.46 14,200 YES      NO   9 30,870 
NMSV15-15 15 0.46 14,200 YES yes; to 5,470     4 11,891 
NMSV11-15 15 0.46 13,500 YES      NO    9 29,348 

V18-15 15 0.46 13,500 YES      NO    9 29,348 
NMSD3-150 60 0.46 11,800 YES      NO    8 25,652 
NMSV14-15 15 0.46 11,600 YES  yes; to 5,470                4 11,891 

VD1-30 30 0.46 10,800 YES      NO   7 23,478 
V8-15 15 0.46 10,500 YES  yes; to 5,470                4 11,891 

NMSV2-15 15 0.46 10,200 YES      NO   7 22,174 
NMSV1-15 15 0.46 9,590 YES      NO   6 20,848 

V2-5 5 0.46 9,470 YES  yes; to 1,830                   1.2 3,978 
VD1-30 30 0.46 8,980 YES      NO   6 19,522 

NMSV11-5  5 0.46 8,480 YES      NO   6 18,435 
V18-5 15 0.46 8,320 YES      NO   5 18,087 

V11-15 15 0.46 7,980 YES      NO   5 17,348 
NMSV15-5 5 0.46 7,780 YES  yes; to 1,830                  1.2 3,978 
NMSV1-5 5 0.46 7,560 YES      NO   5 16,435 

NMSV2-15 15 0.46 7,130 YES      NO   5 15,500 
NMSV7-15 15 0.46 6,950 YES      NO   5 15,109 

V8-5 5 0.46 6,780 YES  yes; to 1,830                   1.2 3,978 
V6-5 15 0.46 6,750 YES      NO   4 14,674 

NMSV7-5 5 0.46 6,630 YES      NO   4 14,413 
NMSV6-15 15 0.46 6,560 YES      NO   4 14,261 

V12-15 15 0.46 5,690 YES      NO   4 12,370 
 

a RI/FS, App D, Table 3, gives the 101 soil-gas-test locations/depths/levels, including those in col 1.  All 101 locations violate the 10-6 cleanup-
target risk/preliminary remediation/screening level  (RI/FS, p. 35  App D, Table 3; RAW, p. 33; Proven 2018, p. 26; PRGS 2021.  

    b  Required toxin-reductions are only in shallow soil, only 0-15 feet subsurface (RAW, p. 37; PPA 2017, Ex E. p. 1; PPA 2011, Ex E. p. 2; DTSC 
2018, p. 22), and only in the 11 metals-hotspots/drains (RI/FS, p. 29 and RAW, App D, p. 1).  Therefore, of  75  soil-gas-VOC locations with 
hazardous-waste levels (10-4 risk), only 17 (including some in col 6) are required to have reductions. No soil-gas locations will have cleanup to 
below hazardous-waste levels because the RAW requires only VOC-carcinogen reduction to concentrations that are still hazardous-waste 
levels. The RI/FS, Figs 4 and 7, and App D, Table 3; RAW, p. 43 and Table 8  show the 24 of 101 soil-gas-test locations that are in shallow soil 
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of the 11  metals hotspots/drains:  V2-5, V2-15, V8-5, V8-15,  V14-5,V14-15, V15-5, V15-15, V17-5, V17-15,  V19-5, V19-15, NMSV3-5, 
NMSV3-15, NMSV8-5, NMSV8-15, NMSV10-5, NMSV10-15, NMSV14-5, NMSV14-15, NMSV15-5, NMSV15-15, VD3-20, and VD3-30.  

       c  RI/FS, Table 6. 
d  RI/FS, p. 34 and Table 6. 
e The PCE 10-6 or target-risk/screening level is 0.45 µg/m3 (RI/FS, App D, Table 3, p. 3). 

f  PCE soil-gas levels with > 10-4 risk are hazardous-waste levels. Because the PCE 10-6 level is 0.45 µg/m3 (RI/FS, App D, Table 3, p. 3), the PCE 
10-4 level is 45 µg/m3 (for indoor air), which corresponds to a PCE soil-gas level of 1,533 µg/m3; see bold equation below.  Thus, because 75  
locations have soil-gas-PCE levels > 1,533 µg/m3, they have hazardous-waste levels (Proven 2018, p. 26; RSLS 2021; VIG 2011,p. 36).  US 
EPA/DTSC guidance says the product of (0.03)(subsurface soil-gas-VOC level) = the typical indoor-air VOC level (Supplement 2020, p. vii ; 
Guide, 2015, pp. 82, 110).  Site documents use 0.0001, not 0.3, as the attenuation factor (reduction in soil-gas level when it moves to indoor 
air) in above equation. However, DTSC guidance (VIG 2011, p. 16) says the 0.0001 default should not be used if preferential-migration 
pathways exist, as for this site (utility corridors, pipes, floor drains, etc); when attenuation is unknown, instead DTSC says to use 0.05 (VIG 
2011, p. 21). We use 0.03 as the attenuation factor, per US EPA (Guide, pp. 82, 110), and DTSC (Supplement, p. vii). Although the first 5 
values in col 4 meet the contraindicated 0.001 attenuation criterion, yet 4 of these 5 location are required to have no VOC reductions. 

g RAW, p. 39. 
h Use column 6 for any given values; otherwise use column 4, then divide each column 6 or 4 value by 1,533. 
i Use column 6 for any given values; otherwise use column 4, then divide each column 6 or 4 value by 0.46. 

  

 
 
Table 3.2   At the Pasadena toxic site,  the three main “risk drivers,”  soil-gas carcinogens,a  have  
required reduction levelsb that are up to 8 times above the hazardous-waste level (10-4 risk).  No 
soil-gas  locations are required to have carcinogen reductions to below hazardous-waste  levels.b   

 
 

The three site 
contaminants 

posing 
the 

highest risksa 
 

 
DTSC-required, 
soil-gas-VOC, 

carcinogen 
cleanup tar- 

gets, 10-6 risk 
(µg/m 3)c 

 

 
Site-allowed, 
soil-gas-VOC 
carcinogen- 
reduction 

levels,b shallow 
soil  (µg/m 3) 

 
Hazardous 

-waste 
levelsd for 

soil-gas 
carcinogens 

(µg/m 3) 

 
Hazardous- 

waste  
levels,d for 
indoor-air 

carcinogens 
(µg/m 3) 

 
The DTSC-allowed 

VOC-reduction 
level (col 3) is how 
many  times above 

the hazardous- 
waste level (col 4)?e 

 
how many  times 

above DTSC cleanup-
target levels (col 2) 
are allowed, VOC-

reduction  
levels (col  3 )?f 

 
trichloroethylene 

(TCE) 

 
0.48 

 

 
12,400 

 
1,600 

 
>48 

 
8 

 
25,833 

 
tetrachloroethylene 

(PCE) 
 

 
0.46 

 
5,470 

 
1,533 

 
>46 

 
4 

 
11,891 

 
carbon 

tetrachloride (CT) 

 
0.067 

 
705 

 
223 

 
>6.7 

 
3 

 
10,522 

 

a The three highest site “risk drivers” are PCE, TCE, and CT (RI, p. 34), all soil-gas-VOC carcinogens. 

b  RAW, p. 37 shows site documents require no carcinogenic-VOC cleanup, only VOC reduction, as the only required toxin-reduction areas 
are shallow soil of the  11 metals-hotspots/drains where VOCs must be reduced to col 3 levels, all of which exceed hazardous-waste levels 
(see column 6). Only shallow soil, 0-15 feet subsurface (RAW, p. 37; PPA 2017, Ex E. p. 1; PPA 2011, Ex E. p. 2; DTSC 2018, p. 22) will have 
VOC reduction. Of  the 75  soil-gas locations with 10-4 or hazardous-waste levels of VOC carcinogens, only 17 are required to have shallow-
soil toxin reductions, as they are in the 11 metals-hotspots/drains, the only required toxin-reduction areas (RI/FS, p. 29 and RAW, 
Appendix D, p. 1). The RI/FS, Figs 4 and 7, and App D, Table 3; RAW, p. 43 and Table 8  show the 24 of 101 soil-gas-test locations that are in 
shallow soil of the 11  metals hotspots/drains, 8 of which have no soil-gas hazardous-waste levels:  V2-5, V2-15, V8-5, V8-15,  V14-5,V14-
15, V15-5, V15-15, V17-5, V17-15, V19-5, V19-15, NMSV3-5, NMSV3-15, NMSV8-5, NMSV8-15, NMSV10-5, NMSV10-15, NMSV14-5, 
NMSV14-15, NMSV15-5, NMSV15-15, VD3-20, VD3-30. 

c  Proven, 2018, p. 26; PRGS 2021; RAW, p. 33;  RI/FS App D, Table 3 gives toxin values for the cleanup-target/screening level, 10-6, what 
   causes a maximum of 1 cancer per million lifetime exposures. RAW, p. 33; RI/FS, p. 35 adopt this target. 
d Soil-gas levels with > 10-4 risk for indoor air are hazardous-waste levels. As the respective TCE, PCE, and CT 10-6 level is 0.48, 0.46, and 0.067 

µg/m3 (RI/FS, App D, Table 3, p. 3), their indoor-air, hazardous-waste levels are 48, 46, and 6.7 µg/m3--which correspond to soil-gas-
hazardous-waste levels of 1,600, 1,533 and 223 µg/m3; see bold equation below.  Because 75  locations have soil-gas levels above the 
preceding values, they have hazardous-waste levels (Proven 2018, p. 26; RSLS 2021; VIG 2011, p. 36).  US EPA/DTSC guidance says the 
product of (0.03)(subsurface soil-gas-VOC level) = the typical indoor-air VOC level (Guide, 2015, pp. 82, 110; Supplement 2020, p. vii).  
However, site documents use 0.0001, not 0.3, as the attenuation factor (the reduction in soil-gas levels when they move indoors) in the  
above equation. This is an error as DTSC guidance (VIG 2011, p. 16) warns that the 0.0001 default should not be used if preferential-
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migration pathways exist, as at this site (utility corridors, pipes, floor drains, etc). Instead, guidance (VIG 2011, p. 21) says to use 0.05, if the 
attenuation factor is unknown. We use 0.03, per current US EPA (Guide 2015, pp. 82, 110), and DTSC (Supplement, p. vii) guidance. 

e Divide the carcinogen-reduction level (column 3) by the hazardous-waste level (column 4).  
f Divide the carcinogen-reduction level (column 3) by the cleanup-target level (column 2). 

 
 
 
 
 

Table 3.3.  Pasadena toxic site: 10 examples of 17 soil-gas-carcinogen locationsa  (below 15 feet 
subsurface),b all with hazardous-waste levels,c but for which carcinogen reduction is not required.b 

 
 

Locationsa of 10 of 
many site (PCE) 

tetrachloroethylene  
toxins that will not 

be removedb 

 
Depth 

in 
feeta 

  
DTSC PCE  
cleanup 
target  
leveld 

(µg/m3) 
 

 
PCE 

levela 
 (µg/m3) 

  

 
Is the col 4 soil-

gas level a 
hazardous-waste 

level (> 1,533 
µg/m 3)?c 

 

 
Do site 

documents 
require  
any PCE 

reductionc 

 
How many times 
above the col 3  
cleanup-target 

level is col 4 
PCE?e 

 
How many times 
above hazardous 

-waste levels 
(1,533 µg/m3) 
 is col 4 PCE?e 

QC2-SV 30 0.46 122,000 YES NO 265,217 80 
VD2-30 30 0.46 38,300 YES NO 82,261 25 

NMSD3-60 60 0.46 22,300 YES NO 48,480 15 
NMSD3-113 113 0.46 17,900 YES NO 38,913 12 

QC7-SV 60 0.46 15,600 YES NO 33,913 10 
NMSD3-150 150 0.46 14,600 YES NO 31,739 10 

QC1-SV 30 0.46 10,800 YES NO 23,478 7 
VD1-30 30 0.46 8,980 YES NO 19,522 6 
VD3-30 30 0.46 5,630 YES NO 12,239 4 

NMSD1-45 45 0.46 4,040 YES NO 8,783 3 
 

a    RI/FS, Appendix D, Table 3. 
b   Toxin reductions are required only in shallow soil, 0-15 feet subsurface (RAW, p. 37; PPA 2017, Ex E. p. 1; PPA 2011, Ex E. p. 2; DTSC 

2018, p. 22). Of  the 75  soil-gas locations with 10-4 or hazardous-waste levels of VOC carcinogens, only 17 are required to have 
shallow-soil toxin reductions, as they are in  shallow soil of the  11 metals-hotspots/drains, the only required toxin-reduction areas 
(RI/FS, p. 29 and RAW, Appendix D, p. ). The RI/FS, Figs 4 and 7, and App D, Table 3; RAW, p. 43 and Table 8  show the 24 of 101 
soil-gas-test locations that are in shallow soil of  the 11 metals hotspots/drains, 8 of which have no soil-gas hazardous-waste levels:  
V2-5, V2-15, V8-5, V8-15,  V14-5,V14-15, V15-5, V15-15, V17-5, V17-15, V19-5, V19-15, NMSV3-5, NMSV3-15, NMSV8-5, NMSV8-
15, NMSV10-5, NMSV10-15, NMSV14-5, NMSV14-15, NMSV15-5, NMSV15-15, VD3-20, VD3-30. 

c   PCE soil-gas levels with > 10-4 risk are hazardous-waste levels. Because the PCE 10-6 level is 0.45 µg/m3 (RI/FS, App D, Table 3, p. 3), 
the PCE 10-4 level is 45 µg/m3 (for indoor air), which corresponds to a PCE soil-gas level of 1,533 µg/m3; see bold equation below.  
Thus, because 75  locations have soil-gas-PCE levels > 1,533 µg/m3, they have hazardous-waste levels (Proven 2018, p. 26; RSLS 
2021; VIG 2011,p. 36).  US EPA/DTSC guidance says the product of (0.03)(subsurface soil-gas-VOC level) = the typical indoor-air 
VOC level (Supplement 2020, p. vii ; Guide, 2015, pp. 82, 110).  Site documents use 0.0001, not 0.3, as the attenuation factor 
(reduction in soil-gas level when it moves to indoor air) in the equation above. However, DTSC guidance (VIG 2011, p. 16) says the 
0.0001 default should not be used if preferential-migration pathways exist, as at this site (utility corridors, pipes, floor drains, etc); 
when attenuation is unknown, instead it says to use 0.05 (VIG 2011, p. 21). We use 0.03, per current US EPA (Guide, 2015, pp. 82, 
110), and DTSC (Supplement, p. vii) guidance .  Although many locations, such as the first 5 values in col 4, meet this weaker 0.001 
attenuation criterion, 4 of the 5 locations will not be reduced. 

d   The PCE 10-6 target risk/preliminary remediation/screening level is 0.46 µg/m 3 All 101 soil-gas-test locations violate this cleanup 
target/screening level. 

e  Divide column 4 by 1,533 µg/m 3. 
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DTSC standards and thus underestimate site risks.  Dr Ryder-Powder also points out that the site Human Health 
Evaluation employed "a commercial exposure scenario."  This observation and criticism means the toxic-site 
Human Health Screening 
Evaluation  (<https://www.envirostor.dtsc.ca.gov/public/final documents2?global id=19970020&doc id=6040
6079>, Table 6) is inadequate because it  
provides no assessment of residential risks, only of commercial risks,  yet 40% of the 550 site residential 
apartments are for families with children (<https://www.cityofpasadena.net/planning/wp-
content/uploads/sites/30/3200-E-Foothill-SCEA.pdf?v=1654695381629>, 
<https://www.cityofpasadena.net/planning/wp-content/uploads/sites/30/3200-E-Foothill-
Appendices.pdf?v=1654695569801>). 
 
4. The 1-16-20 Medical Scientists' Declaration, signed by scores of the leading physicians and scientists in the 
US, said current site documents, guaranteeing only partial cleanup (as the city admitted on 5-13-19 in its AR, 
Vol 4, AR17955-18002, attached documents) is unacceptable.  The physicians/scientists from Harvard, Johns 
Hopkins, MIT,  UCLA, UCSF, etc warned that  "The only way to guarantee full public-health protection, 
especially protection of children from solvents like TCE, is to require full site testing and cleanup before 
any construction on the former US Naval Ordinance Test Station, Pasadena, California." TCE or 
trichologethylene is onsite at thousands of times above the level known to cause birth defects, thousands of 
times above what DTSC and US EPA  permit; thousands of times above the level at which DTSC and US EPA 
require rapid removal of the TCE, in order to prevent birth defects <https://dtsc.ca.gov/wp-
content/uploads/sites/31/2021/07/HHRA-Note-5-23-Aug-2014-2021-A.pdf>.  Yet such levels remain onsite. 
 
Sincerely (sent on behalf of)  
the members of the  charitable nonprofit,  "Stop Toxic Housing in Pasadena" (STHIP) 
"AFFORDABLE HOUSING YES, TOXIC HOUSING NO." 
 
     Kristin Shrader-Frechette 
     Kevin Wheeler 
     Jane Williams 
Board members,  "Stop Toxic Housing in Pasadena" (STHIP), a nonprofit charity and citizens' group   
------------------------------------------------------------------------------------------------ 
current contact information: 
Kristin Shrader-Frechette, Ph.D. 
Director, Center for Environmental Justice and Children’s Health 

  
 

 
alternate contact information: 
Kristin Shrader-Frechette, Ph.D., O’Neill Family Professor Emerita 
Department of Philosophy and Department of Biological Sciences 
University of Notre Dame,  Notre Dame, IN 46556 
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Question 
Would failure to clean up the redeveloped Pasadena toxic site (and instead use land-use 

controls) result in more than a "minimal” decrease in residential property values within 1.5 

miles of the site?  

 

Approach 
A review of the prominent peer-reviewed environmental economics literature that relates 

to the comparisons of property values near toxic waste sites without and with land-use 

controls, that is respectively, with and without full CERCLA-level cleanup. 

 

Summary of Preliminary Assessment 

Based on the research conducted, it is expected that the land-use restrictions on the 

redeveloped Pasadena toxic site would result in significant reductions in surrounding (1.5 

miles radius) property values when compared to a full cleanup (e.g. CERCLA-level clean-

up). These negative impacts on surrounding property values would amount to substantial 

negative monetary losses to land and property owners that would extend well out into the 

future as the lack of full cleanup becomes known to the public.  
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Preliminary Assessment  
To assess the monetary differences between land-use restrictions as opposed to a full CERCLA-

level cleanup on the redeveloped Pasadena toxic site on nearby residential home values, an initial 

review of the leading environmental economics literature was conducted. This literature has clearly 

and consistently identified the significant and lasting negative impacts of hazardous waste sites 

(HWS) on surrounding property values. Specifically, these studies report on the price-distance 

relationship between residential homes (but also commercial and industrial land use) and the 

nearest HWS (see for example Kiel 1995, Kohlhase 1991, Ihlanfeldt and Taylor 2004, Branden et 

al. 2011, Haninger et al. 2017, Chattopadhyay et al. 2005, McCluskey and Rausser 2001, De Sousa 

et al. 2009, Neupane and Gustavson 2008).1 Key results relevant to the redeveloped Pasadena 

Toxic Site (PTS) include the following 

 

(1)  Property values up to six miles of HWS have significantly lower values compared to 

properties not near HWS (see for example Haninger et al. 2017). 

 

(2)  Several studies have found that property values increase in value by approximately $3,000-

$6,000 for each mile away from the HWS for up to six miles (see for example Kiel 1995, 

Kohlhase 1991, Chattopadhyay et al. 2005). For example, Ihlanfeldt and Taylor (2004) 

estimated that the total negative impacts of a HWS on commercial and industrial property 

value in Fulton County, Georgia, may be as large as $1 billion.  

 

(3)  Contaminated sites located in the Pacific area of the United States (California, Washington, 

and Oregon) tend to experience larger negative impacts on nearby property values than in 

other regions in the U.S. (Branden et al. 2011). Therefore, I anticipate that the negative 

property value implications for the redeveloped PTS are likely larger than those previously 

estimated by studies from other areas of the U.S.  

 

(4)  Prior studies have shown significant differences in the negative impact of HWS on nearby 

residential properties between partial versus full cleanup of contaminated sites.  These 

differences are statistically significant and monetarily substantial. For instance, 

Chattopadhyay et al. (2005) showed that a full cleanup of a HWS would add an average 

value of $462 million (in 2021 prices) to a community impacted by a HWS in Waukegan, 

Wisconsin. I would expect these numbers to be substantially larger for Pasadena where 

property prices are significantly higher and where there are more homes to consider in the 

nearby community.  

 

(5)  These findings discussed above are consistent with my own published economic research, 

such as how HWS can stigmatize neighborhoods and lead to reductions in nearby residential 

home values (Messer et al. 2006).  Furthermore, my research has shown that negative 

stigma is often difficult to mitigate.  This can be especially true in situations where the 

messengers that a location or a product is ‘safe’ are not trusted by the people who are being 

exposed to the location or product. Furthermore, stigma tends to be amplified when a 

location or product is associated with negative media stories and perceptual cues, as 

                                                 
1 There are many other studies that report on the negative impact of HWS on property value, however, this 

preliminary assessment relies on these benchmark studies, which have been cited in the peer-reviewed literature well 

over a thousand times. 
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potentially impacted people often perceive greater risks than claimed by ‘experts’ (see for 

instance Messer et al. (2017), Kecinski et al. (2016), Savchenko et al. (2019), Kecinski et al. 

(2021), McFadden et al. (2021), Kanter et al. (2009).  I anticipate that these findings will 

also apply to the consumer demand for houses near the redeveloped PTS. 

 

Finally, note that there are tens of thousands of HWS in the United States containing various and 

different contaminants and various levels of contamination. Many of these sites are near 

neighborhoods and thus impact the health and well-being of people and have significant negative 

impacts on property values. Although these HWS differ vastly (e.g. with respect to the size, type, 

and level of contamination, their status of being listed on the National Priority List, etc.) they 

generally share a common trait that people would prefer not to live close to one of these sites when 

they have not been fully cleaned up and generally seek areas away from these sites to purchase 

their homes. These preferences (or behavioral aversion) translate into reductions in consumer 

demand and lower willingness to pay for these homes that can be measured in the reductions in 

property values of the nearby areas. The reason is rather straightforward. Potential homeowners are 

mostly risk averse, that is they would rather not take chances of getting sick or have reductions in 

life expectancy for themselves or their family members (Kiaghadi et al. 2021). In my professional 

opinion, there is no reason to believe that the redeveloped HWS in Pasadena would not have 

significant negative impacts on surrounding property values unless the site were to undergo a full 

CERCLA cleanup. As described above, the academic literature that provides evidence from HWS 

on nearby properties from various places across the country consistently shows these impacts when 

potential buyers are aware of the situation.  Note that there is no existing published study, to my 

knowledge, that looks directly at the redeveloped PTS and its impact on nearby property values.  

Thus, an in-depth study, specific to the PTS is recommended as it would produce vital, site-

specific evidence that will likely show that the evidence from the published literature, described 

above, also applies to the redeveloped PTS as well. This study would also be able to provide a 

numeric estimate of the property values losses to the nearby communities that would reflect the 

current 2022 valuation of the local real estate.   

 

In summary, I am confident that failure to do a CERCLA-level clean-up of the redeveloped 

Pasadena toxic site (and instead use land-use controls) would result in more than a "minimal” 

decrease in residential property values within 1.5 miles of the site. 
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Dr. Meredith Williams, Acting Director, CA DTSC      
1001  I  Street 
Sacramento, CA 95814-2828 
2 September 2019 
 
 
Greetings Dr. Williams, 
  
My name is Dr. Mark Kram and I have been contacted by individuals concerned about the Removal 
Action Workplan (RAW) for the Former Naval Information Research Foundation Undersea Center (aka 
Space Bank Mini Storage Facility) located at 3202 East Foothill Boulevard, Pasadena, CA 91107. The 
purpose of this note is to express my professional opinions regarding the current plans – particularly as 
they relate to carcinogenic volatile organic compound (VOC) exposure risk reduction and confirmation. 
  
I am a Hydrogeochemist with more than 35 years of professional experience and have written peer 
reviewed articles, national standards and book chapters on topics related to environmental site 
characterization techniques. During that time, I’ve evaluated hundreds of sites contaminated with VOCs 
such as those identified at the site described in the RAW. Many of these sites were Naval facilities. Over 
the past few decades, I have developed automated monitoring techniques that have revealed very 
important VOC contaminant behavioral characteristics. Due to the high frequency data collection 
capabilities, these techniques allow practitioners to meet Reasonable Maximum Exposure (RME) 
decision criteria emphasized in the landmark 2015 US EPA soil vapor guidance document.   
 
Our automated environmental monitoring technologies have been recognized as very important for 
protecting people, the environment, and for sustainably managing groundwater resources. A UCSB press 
release noted:  “Mark Kram, Ph.D., CGWP, and founder and CTO of Groundswell Technologies Inc. of 
Santa Barbara, California, has received the 2011 Technology Award from the National Ground Water 
Association. The award recognizes an individual's major contributions to the groundwater industry in the 
development of ideas, tools, and/or equipment” (https://www.bren.ucsb.edu/news/kram_prize.htm). 
 
Regarding VOC behavior characteristics, using real-time automated vapor monitoring and response 
systems, my colleagues and I discovered that exposure dynamics can be caused by slight changes in 
barometric pressure and other natural and anthropogenic factors (e.g., wind speed and direction, 
differential pressure, building ventilation, etc.). Some of this work resulted in an American Society of 
Testing and Materials (ASTM) sponsored symposium, an award-winning ASTM publication 
(see: https://www.astm.org/DIGITAL_LIBRARY/STP/SOURCE_PAGES/STP1570.htm), peer-reviewed 
papers referenced in regulatory guidance, and invited guest editorials in Ground Water Monitoring and 
Remediation. I have also recently served as session chairman (by invitation) and presenter at several 
Brownfields redevelopment conferences and symposia. 
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Perhaps the most important discovery uncovered by our technology is that conventional vapor 
assessment techniques that rely upon time-integrated or point-in-time methodologies (such as those 
used to-date at this site) can yield incorrect conclusions. In many cases, these commonly accepted 
methods can understate the actual exposure risk because of concentration dynamics. This is consistent 
with recent revelations by one of the lead authors of the EPA’s 2015 guidance (Dr. Henry Schuver), who 
calculated that 58 randomly timed vapor samples are required to characterize the RME concentration 
with a 95% level of confidence (Schuver, et al., 2018; 
https://onlinelibrary.wiley.com/doi/pdf/10.1002/rem.21557). Collection of 58 samples is obviously not 
practical using conventional methods (e.g., canisters, sorbents and point-in-time measurements). As 
such, this revelation demonstrates that since conventional methods are not providing accurate 
estimates of RME, they do not sufficiently comply with the EPA 2015 guidance. Therefore, I am 
recommending a more pragmatic solution so that Pasadena residents can be protected, remediation 
and mitigation efforts can be optimized, and risk reduction performance can be properly confirmed 
prior to allowing for building occupancy. I will describe this recommended approach in greater detail 
below. However, I will first offer my observations and concerns regarding the RAW. 
  

1. This site has had no groundwater testing and the presence of non-aqueous phased liquids has 
yet to be investigated or characterized. 

2. The site's main risk drivers include 4 VOCs: Trichloroethylene (TCE), Tetrachloroethylene (PCE), 
Carbon Tetrachloride (CT) and Dibromochloromethane that were detected in various locations 
and depths. Characterization using soil concentration data can be challenging due to the 
complex transport mechanisms in vadose zone soils and assessment methodology limitations 
associated with spatial heterogeneity. In some locations elevated VOC concentrations were 
documented. However, it appears that VOC sources will not be more thoroughly characterized 
or removed.   

3. While pre-construction cleanup and removal will occur at 11 small hot-spots and drains, these 
selected locations contain mostly metals. However, most VOC sources and exceedances do not 
appear to be located in areas slated for removal. As such, I am concerned that a long-term vapor 
intrusion risk could prevail after the RAW is implemented. This could result in unacceptable 
exposures to future residents.  

4. Methods for evaluating VOC exposure risks prior to and after construction are not clearly 
defined. As such, I am concerned that conventional methods will be employed (based on the 
fact that most regulators do not yet consider that these outdated approaches are not consistent 
with RME criteria as required in the 2015 US EPA soil vapor guidance, or that these methods 
have a propensity to yield incorrect conclusions). As such, undetected risks to future inhabitants 
can occur if not properly characterized using state-of-the-science continuous monitoring 
techniques during critical assessment phases. 

5. When one considers the potential for acute TCE risks (and the potential for cardiac 
malformation to the unborn child when mothers experience short term exposures during the 
first trimester of pregnancy), outdated conventional vapor intrusion assessment methods 
require more time to collect and process a sample (e.g., weeks or longer) than the exposure 
duration of concern (e.g., hours or days). Since women of child-bearing age will most likely 
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occupy the proposed development, it is essential that the potential for exposures be resolved 
prior to development. If the plan remains to test after construction and a risk is discovered, it 
will be too late, as workers and occupants would have already been exposed. A more prudent 
and preventative position would be represented by proactive vapor intrusion risk resolution 
prior to construction. 

6. New research suggests there is no safe TCE exposure threshold or dose based on the fact that it 
is a genotoxic carcinogen (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6195886/), which 
means it can interact with DNA and result in mutations 
(https://cfpub.epa.gov/ncea/iris2/chemicalLanding.cfm?substance_nmbr=199). As such, it 
behooves the parties involved to err on the side of caution and remove all possible TCE 
exposure pathways. 

  
While other continuous vapor monitoring options exist, the method my colleagues and I developed uses 
a multiplexed laboratory grade gas chromatograph equipped with detectors capable of automatically 
measuring the key VOCs of concern down to regulatory screening levels. The system allows for 
continuous monitoring from up to 16 locations as far as 300 meters from the instrument and is classified 
as EPA TO-14 (Modified). Samples are analyzed every 10 minutes. The analyzer is integrated with a web 
interface and software designed to be intuitive for people with various levels of training (e.g., from zero 
to post Ph.D.) so that the stakeholders can view graphs and maps of the data in real time from anywhere 
with internet connection. Alerts can be engaged automatically when thresholds are exceeded. This 
technology is in use throughout the US, in Europe, Australia and Brazil, and has been deployed at high 
profile Superfund remediation sites. I would be happy to describe this in greater detail or to set up a 
presentation to provide examples and answer questions. In the meantime, I have provided links to 
selected peer-reviewed articles below. 
 
I recommend that the parties involved consider using automated continuous vapor monitoring at 
several stages in the process to help protect Pasadena residents by optimizing the risk reduction effort 
prior to and after construction. This can be performed in several stages, including: 
  

1. Covering the site with visqueen and monitoring vapor concentrations from up to 16 locations at 
a time over multiple barometric cycles to help identify potential VOC hot spots and direct 
remediation/mitigation efforts.  

2. Once a remedy is implemented, monitor from key locations of concern to optimize and confirm 
that mitigation/remediation efforts meet risk reduction objectives. 

   
Your work is very important, and as such, it is critical that the public feel that the very best technical 
approaches are implemented to alleviate concerns regarding this sensitive situation. When people’s 
lives and health could be at risk, it is essential that the best available technology be implemented, that 
regulatory agencies err on the side of caution, and that the scientific basis for every decision be sound, 
defensible, and easy for the public to understand. Based on what I’ve read, the proposed approach does 
not meet this criterion, which is perhaps why there is public resistance to the RAW in its current form. 
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Thank you for your consideration. 
 
Kindest Regards, 
  

 
Mark Kram, Ph.D., CGWP #471 
7127 Hollister Ave., #25A-108 
Goleta, CA 93117 
805-844-6854 
 
Hosangadi, V., B. Hartman, M. Pound, M. Kram, C. Frescura, B. Shavers, 2017. "High Frequency 
Continuous Monitoring To Track Vapor Intrusion Resulting From Naturally Occurring Pressure 
Dynamics", Remediation, Spring, v.27, no.2, p.9-25, 
doi:10.1002/rem.21505; http://onlinelibrary.wiley.com/doi/10.1002/rem.21505/full 
  
Kram, M. L., B. Hartman, and C. Frescura, 2016. "Vapor Intrusion Monitoring Method Cost Comparisons: 
Automated Continuous Analytical Versus Discrete Time-Integrated Passive Approaches”, Remediation, 
Autumn, v.26, no.4, p.41–52, 
doi:10.1002/rem.21482; http://onlinelibrary.wiley.com/doi/10.1002/rem.21482/abstract?campaign=wo
letoc 
 
Kram, M. L., B. Hartman, and N. Clite, 2019. “Automated Continuous Monitoring and Response to Toxic 
Subsurface Vapors Entering Overlying Buildings – Selected Observations, Implications and 
Considerations”, Remediation,v.29, p.31–
38,  https://doi.org/10.1002/rem.21605 ; https://onlinelibrary.wiley.com/doi/abs/10.1002/rem.21605  
	



 
 
 
 
 
Technical Memorandum 
 
To:  Kenneth K. Hekimian, Ph.D., RCE, HVN Environmental Service Co., Inc. 

 
       
From:  Jill Ryer-Powder, Ph.D., DABT, Environmental Health Decisions 

   
Date:  February 9, 2021 

 
Re: Human Health Risk Assessment of Tetrachloroethylene in Soil Vapor 

– Commercial Property 3202 East Foothill Boulevard, Pasadena, 
California   

 
This Human Health Risk Assessment (HHRA) is prepared by Environmental Health 
Decisions (EHD) for use in evaluating the subsurface conditions at the commercial 
property located at 3202 East Foothill Boulevard in Pasadena, California (the Property). 
The purpose of this report is to describe information regarding potential health risks to 
current and future occupants of the Property due to the presence of tetrachloroethylene 
(PCE) in soil vapor.  Concentrations of PCE detected in soil vapor at 5 and 15 feet below 
ground surface are presented in Ninyo & Moore, Figure 9 entitled “PCE Soil Gas 
Isoconcentration Map- 5 Feet BGS” dated 2017 (see attached Figure 9).  
 
This Technical Memorandum presents the methodology and results of a HHRA that 
evaluates the potential for health risks from the presence of PCE in soil vapor in the 
subsurface relevant to Building 16 at the Property.   Based on the current and future 
intended use of the Property, the Property is assessed under a commercial exposure 
scenario (assumes exposure for 25 years, 250 days per year, 8 hours per day) [DTSC, 
2019].  This exposure frequency and duration would be protective of less exposed users of 
the Property (e.g., visitors, maintenance workers, etc.).  The Property is evaluated using 
the Property-related data supplied to EHD (presented in Figure 9).  As presented in Figure 
9, PCE was detected in soil vapor at 5 and 15 feet below ground surface.  Consistent with 
DTSC Vapor Intrusion Guidance, it was assumed that soil vapor samples relevant to 
Building 16 are located within 100 feet of the building [DTSC, 2011].   
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Volatile organic chemicals (VOCs) such as PCE detected in the subsurface have the 
potential to migrate upwards and enter into buildings, causing inhalation exposures to 
occupants.  California’s Department of Toxic Substances Control (DTSC) requires that 
vapor intrusion to indoor air be assessed at sites where VOCs are present in soil vapor.  
Assessment of the indoor air exposure pathway involves characterizing subsurface VOC 
vapor plumes, obtaining appropriate environmental data, using an attenuation factor to 
predict indoor air concentrations from vapor intrusion,1 and conducting a human health 
risk assessment for the inhalation pathway to evaluate whether vapors present an 
unacceptable cancer risk or noncancer hazard.  Cal/EPA DTSC and the California Water 
Resources Control Board (CWRCB) provide guidance for assessing potential for health 
risks from the indoor air exposure pathway [DTSC, 2011 and DTSC/CWRCB, 2020].   
 
The remainder of this Technical Memorandum is presented in four sections. Section 1.0 
presents the methodology of the assessment of vapor intrusion to indoor air.  Section 2.0 
presents the results of the assessment.  Section 3.0 presents the discussion and conclusions.  
Section 4.0 presents the references cited in this Technical Memorandum. 

 
1.0 Assessment of Health Risks from Exposure from Vapor Intrusion to 

Chemicals in Indoor Air 
 
The assessment of vapor intrusion to indoor air was conducted in accordance with risk 
assessment guidance available from the Department of Toxic Substances Control (DTSC) 
and the California Water Resources Control Board (CWRCB) [DTSC, 2011 and DTSC / 
CWRCB, 2020].  The assessment of vapor intrusion to indoor air was conducted for a 
commercial scenario.  Soil vapor data was evaluated using the methodology presented by 
DTSC in their “Guidance for the Evaluation and Mitigation of Subsurface Vapor Intrusion 
to Indoor Air (Vapor Intrusion Guidance)” [DTSC, 2011] and “Public Draft – 
Supplemental Guidance:  Screening and Evaluating Vapor Intrusion” [DTSC and 
CWRCB, 2020].  For existing commercial structures, the most recent guidance 
recommends applying a default attenuation factor of 0.03 to soil vapor concentrations to 
calculate indoor air concentrations.  The maximum detected soil vapor concentration of 
PCE within 100 feet of Building 16 (Figure 9) was multiplied by the default attenuation 
factor of 0.03 to arrive at a representative indoor air concentration for PCE.  The calculated 
indoor air concentration was compared with the commercial cancer screening level for 

 
1 The currently published value for the attenuation of soil vapors into indoor air at existing commercial 
structures is 0.001 (DTSC, 2011).  DTSC and the Regional Water Quality Control have issued draft 
guidance recommending the use of an attenuation factor of 0.03.  This human health risk assessment uses 
the currently recommended attenuation factor of 0.03. 
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indoor air and commercial noncancer screening levels for indoor air to calculate cancer 
risk and noncancer hazard index.  Screening levels for PCE were obtained from DTSC 
[2020].  The soil vapor intrusion to indoor air human health risk assessment is presented in 
Table 1 below: 
 
TABLE 1:  Human Health Risk Assessment – Vapor Intrusion to Indoor Air 

Chemical Maximum 
Concentration 
(ug/m3) 

Concentration in 
indoor air 
(ug/m3) 

Cancer 
Screening 
Level 
(ug/m3) 

Noncancer 
Screening 
Level 
(ug/m3) 

Cancer 
Risk 

Noncancer 
Hazard 

PCE 55,600 1,668 2 180 8E-04 9 
ug/m3 – micrograms per cubic meter 
 
3.0 Results of the Human Health Risk Assessment 
 
The presence of PCE in soil vapor was evaluated for both potential cancer and noncancer 
effects for commercial use.  For potential carcinogens, risk is defined as “the theoretical 
probability of developing cancer from that chemical upon exposure to that medium” 
[Cal/EPA, 2015].  A cancer risk of 1 in 1 million (1E-06 or 1 x 10-6) is recognized by 
California Environmental Protection Agency and the United States Environmental 
Protection Agency is insignificant or de minimis.  California’s Proposition 65 considers a 
cancer risk of 10 in 1 million (1E-05 or 1 x 10-5) as an acceptable level and does not require 
a cancer warning.   
 
The noncancer hazard index (HI) is a measure of the potential for the exposures to produce 
adverse noncarcinogenic health effects (e.g., kidney disease, liver disease, etc.), and is 
expressed as a ratio of the estimated dose to a dose that is believed to produce no adverse 
health effects.  A noncancer hazard index less than 1.0 indicates that the predicted 
exposures would not be expected to cause adverse noncancer health effects in exposed 
individuals [Cal/EPA, 2015].   
 
The results of the assessment of vapor intrusion into indoor air using the soil vapor data 
are presented in Table 1.  The cancer risk using the using the maximum detected 
concentration of PCE was 8E-04 (also expressed as 800 in one million or 8 x 10-4).  This 
value exceeds the de minimis level of 1 in 1 million and the Proposition 65 threshold level 
of 10 in 1 million.  The noncancer hazard index is 9.  This value exceeds the threshold 
value for noncancer effects.     
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4.0 Discussion and Conclusions 
 
The purpose of this assessment was to evaluate the potential health risks to current and 
future occupants of the Property located at 3202 East Foothill Boulevard in Pasadena, 
California.  Soil vapor data supplied to EHD (Figure 9 – Ninyo & Moore, 2017) was used 
for the human health risk assessment.   
 
As previously discussed, cancer risks are compared with (1) the California Environmental 
Protection Agency and United States Environmental Protection Agency’s insignificant or 
de minimis level of 1 in 1 million (1E-06) and California’s Proposition 65 value of 10 in 1 
million (1E-05).  Noncancer hazard indices are compared with the threshold value of 1.   
 
For commercial use, the cancer risk from vapor intrusion to indoor air (800 in 1 million) 
exceeded the de minimis risk of 1E-06 or California’s Proposition 65 threshold cancer risk 
of 1E-05.  The noncancer hazard index from vapor intrusion to indoor air (9) exceeded the 
threshold level of 1.  Therefore, under conditions represented by the available data, 
chemicals soil vapor present an unacceptable health risk to commercial workers.   
 
In accordance with DTSC guidance [DTSC, 2011], a cancer risk greater than 100 in 1 
million requires a response action.  The response action can be mitigation and/or 
remediation. 
 

Limitations of this conclusion include: 
a. Results of the assessment are based on data supplied to EHD.  It is not known if 

there is additional data for the Property.   
b. Risks from soil vapor intrusion to indoor air are calculated using a conservative 

default attenuation factor of 0.03, therefore, the risk may be lower than that 
reported.  

c. The results are specific to the conditions at the time of sampling at the Property. 
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Medical Scientists' Declaration, 1-16-2020 

"The only way to guarantee full public-health protection, especially 
protection of children from solvents like TCE, is to require full site testing 
and cleanup before any construction on the former US Naval Ordinance 
Test Station, Pasadena, California." 

 

Dr. Nicholas Ashford (PhD (chemistry), JD), Professor, Sociotechnical Systems 
Reserch Center, Massachusetts Institute of Technology, Cambridge, Massachusetts 

Dr. David Bellinger (PhD), Department of Neurology, Harvard Medical School and 
Boston Children's Hospital, Cambridge, Massachusetts 

Dr. Maryse Bouchard (PhD), Department of Environmental and Occupational Health, 
University of Montréal, and the University Hospital Center Sainte-Justine (largest 
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South Bend, Indiana 

Dr. Adam Finkel (ScD, CIH), Department of Environmental Health Sciences, School of 
Public Health, University of Michigan, Ann Arbor, Michigan 
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Dr. Samantha Knowlton (MD, MS), Department of Medicine and Clinical and 
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RESPONSE TO PUBLIC COMMENTS 
August 5, 2019 

 
Draft Removal Action Workplan and Determination of Findings 

 
Space Bank Mini-Storage Site 

(Former Naval Information Research Foundation) 
3200 East Foothill Boulevard, Pasadena CA 91107   

SUMMARY 
 
On March 8, 2019, the Department of Toxic Substances Control (DTSC) issued a 
public notice to initiate a 30-day public comment period on the proposed Removal 
Action Workplan (RAW) for the Space Bank Mini-Storage site (Site) located at 3200 
East Foothill Boulevard, Pasadena, California.  The comment period was 
subsequently extended from April 8 to May 14, 2019.  
 
Historical research and development operations by the United States Navy from 
1943 to 1973 resulted in releases of volatile organic compounds (VOCs), heavy 
metals (lead, mercury, thallium, and arsenic), and petroleum hydrocarbons into 
soil, storm drains and seepage pits at the Site.  DTSC determined that soil and soil 
vapor contaminants at the Site exceed DTSC’s protective standards for residential 
use and required site remediation to protect human health and the environment.  
Pasadena Gateway LLC (PGL), a redevelopment company, entered into a 
Prospective Purchaser Agreement (PPA) with DTSC in November 2011 (amended 
Dec 2017) to develop the remedial investigation and feasibility study (RI/FS), the 
RAW, perform the necessary removal actions and initiate a groundwater 
investigation.  The RAW (December 2017, Ninyo & Moore) proposes excavation, 
removal and disposal of impacted soils. The cleanup is estimated to take 80 days, 
and a total of 745 cubic yards (approx. 55 truckloads) of contaminated soil will be 
removed and disposed of off-site. Confirmatory soil sampling, a soil gas survey and 
a site-specific health risk assessment will be conducted to confirm that the site is 
suitable for the planned residential and commercial development.  
 
Under the California Environmental Quality Act (CEQA), DTSC prepared a draft 
Statement of Findings, which concluded that the proposed project will not result in 
a significant impact to the environment 
 



Response to Public Comments 
Space Bank Mini-Storage Facility (Former Naval Information Research Foundation), Pasadena  
August 5, 2019 
 
 

ii 
 

As part of DTSC’s public outreach process, DTSC issued a Community Update and a 
notice advertising the comment period on March 8, 2019.  DTSC presented the 
proposed removal action during a public meeting held on March 28, 2019 at the 
College of Pasadena Continuing Education Facility.  
 
DTSC received comments from 50 individuals during the public comment period.  
Individual responses to comments received are listed in Section 2. Comments 
contained common themes have been summarized into 5 broad categories.  A 
summary of DTSC’s response to each of the 5 categories is provided below.    

1. The Site has not been adequately investigated for explosives and per- 
and polyfluoroalkyl substances (PFAS), and therefore the site 
investigation process needs to be reopened.  

DTSC Response:  

Based on multiple environmental studies and their validated data, DTSC determined 
that the Site is adequately characterized for the proposed removal action. 

The available historical United States Navy records indicate that the facility was 
used primarily for research and development activities which included machining, 
assembling and hydrodynamic testing of rockets and torpedo prototypes, and 
electronic guidance systems and components.  Since 1999, DTSC has overseen 15 
environmental investigations with 382 soil samples and 157 soil gas samples 
collected throughout the Site at locations that were deemed to be most likely 
impacted with chemicals associated with the known operations.  Soil samples were 
collected from storage sheds, laboratories floor drains, vehicle maintenance area, 
sewer system, storm drains, and seepage pits.  Laboratory analyses were 
conducted for a wide range of chemicals associated with historical operations, which 
included: volatile organic compounds (VOCs), semi-volatile organic compounds 
(SVOCs), polycyclic aromatic hydrocarbons (PAHs), total petroleum hydrocarbons 
(TPHs), dioxins and furans, polychlorinated biphenyls (PCBs), heavy metals 
(chromium, lead, arsenic, etc.), N-nitrosodimethylamine (NDMA), perchlorate, and 
Otto fuel. 

Navy historical records indicate that functional live-fire weapons testing was 
conducted at the Navy’s China Lake facility and propulsion tests were conducted at 
Morris Dam. There is no evidence that functional tests of weapon systems were 
conducted at the Site. Due to the absence of records regarding laboratory-scale 
explosives use in the facility’s combustion laboratories, PGL is developing a work 
plan to sample Site soil for RDX and TNT (commonly used explosives) along with 
their degradation products as part of removal action activities.  If these compounds 
are detected above screening levels, the current health-protective cleanup 
standards will be used for any necessary cleanup activities to protect future 
residential users.   
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Per- and polyfluoroalkyl substances (PFAS) were not identified as a contaminant of 
concern at the Site because extensive past investigations did not identify use of 
PFAS at the Site. The Department of Defense (DoD) has identified PFAS as an 
emerging contaminant of concern at former and current DoD facilities. As the Site 
was a former US Navy facility, and to conclusively rule out PFAS as a contaminant 
of concern with empirical data, DTSC will require the developer to sample and 
analyze site soil and groundwater for PFAS as part of the RAW implementation.  

2. The newly established Water Board Environmental Screening Level 
(ESL) for volatile organic compounds (VOCs) in soil and soil gas are 
more protective than the proposed cleanup goals. 

DTSC Response:  
 
The Water Board ESLs are used as a screening tool, typically in the investigation 
phase, to determine if further site-specific evaluation of VOCs in spoil vapor is 
warranted. The site-specific cleanup goals for VOCs and other contaminants in both 
soil and soil gas are evaluated and specified in the RAW based on current 
standards. These cleanup standards are intended to be protective of the intended 
residential land use.  
  
3. Groundwater at the Site has not been adequately investigated even 

though two municipal wells within 1 mile of the Site have been closed. 
If the development is allowed to proceed before groundwater has been 
investigated, it will prevent future soil excavation as part of a future 
groundwater remedy.   

DTSC Response:   
 
There is no data indicating groundwater at the Site is contaminated or that the Site 
is the source of groundwater contamination.  The two municipal wells identified 
were closed due to mechanical problems, and elevated concentrations of nitrates 
that are a regional issue.  Pasadena Water and Power confirmed this information at 
the Pasadena City Council meeting on May 13, 2019.  Groundwater will be 
investigated as part of the cleanup activities based on the PPA between PGL and 
DTSC.  If it is determined that further groundwater investigation and/or 
remediation is necessary, DTSC will pursue the additional remedial work with the 
parties responsible for the contamination.  Proven in-situ remedial technologies can 
be used to remediate subsurface soils and groundwater, even without physical 
access to the surface area over a release.  
 
4. The plan to leave hazardous waste in place after the removal action 

would endanger children and future residents, causing cancer and birth 
defects along with learning and other lifelong disabilities. There are no 
quantifiable cleanup goals in the RAW. Confirmatory sampling will not 
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be reliable because they will be conducted by a consultant retained by 
the developer and will therefore be biased. Site cleanup activities would 
expose community to risk from contaminants with fugitive dust and 
VOCs emission. 

 
DTSC Response:  
 
Because the cleanup levels in the RAW are for residential and unrestricted use, no 
hazardous waste levels of contamination will be left in the soil or soil gas. The RAW 
specified residential cleanup goals for chemicals of concern in soil and soil gas after 
the cleanup, data from confirmatory sampling of soil and a soil gas survey will be 
used to complete a human health risk assessment prior to development of the Site. 
The health risk assessment will assess the suitability of the Site for residential 
development. If necessary, the RAW requires a vapor intrusion mitigation system to 
protect future site residents. Site-specific remedial goals are provided in the RAW 
(Chapter 5, Tables 3 and 4).  The soil and vapor samples will be analyzed by 
laboratories that are certified under the California Environmental Laboratory 
Accreditation Program. Sampling data will not only be carefully evaluated by DTSC, 
it will also be validated by an independent third-party professional in accordance 
with the EPA Level 2 validation process.  
 
As part of the RAW implementation activities, fugitive dust, particulates and 
emission of volatile organic compounds will be controlled with the application of 
water, dust control foam and plastic covers, as necessary.  In addition, air and 
weather monitoring devices within the Site and along the fence line will measure air 
quality as required by the South Coast Air Quality Management District (SCAQMD). 
The air monitoring activities will ensure that RAW implementation activities conform 
to SCAQMD’s requirements for dust, volatile organic compounds emission and 
particulate emissions (Rules 403, 1166 and 1466). PGL will be required to comply 
with the relevant permit and notification requirements. DTSC will oversee RAW 
implementation activities to ensure adherence to the RAW. 
 
5. Re-open the CEQA document because it does not adequately address 

those issues previously mentioned above. DTSC’s Statement of Findings 
in compliance with CEQA determined that the project has significant 
environmental effects but is approving the project due to project 
benefits that outweigh the significant environmental effects. DTSC has 
not demonstrated that the project benefits outweighed the significant 
environmental effects. 

 
DTSC Response:   
 
The operative California Environmental Quality Act (CEQA) document for the Site’s 
RAW is the Sustainable Community Environmental Assessment (SCEA) that was 
developed and approved in 2018 by the City of Pasadena (the City).  The SCEA is 
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similar to a mitigated negative declaration because of the project’s mitigation 
measures reduce impacts to a level of insignificance.  
 
Since the City is the CEQA lead agency for the whole transit priority project, 
decisions on the CEQA document rest with the City.  The RAW is a part of the City’s 
larger project, and DTSC is classified as a responsible agency under CEQA.  
Consequently, DTSC’s authority is limited to oversight of the remediation activities 
detailed in the RAW, and DTSC has no authority to reopen the SCEA. 
 
DTSC analyzed the potential environmental impacts associated with the RAW’s 
proposed removal activities; and determined that those proposed activities, 
including the changes required to address the public comments received in 2019, 
will not result in a significant (adverse) impact to the environment, and that none 
of the conditions in Cal. Code Regs., tit. 14, § 15162 exists that would require re-
opening of the SCEA.
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RESPONSE TO PUBLIC COMMENTS 
August 5, 2019 

 
Draft Removal Action Workplan and Determination of Findings 

 
Space Bank Mini-Storage Site 

(Former Naval Information Research Foundation) 
3200  Foothill Boulevard, Pasadena CA 91107   

1. Introduction 
 
On March 8, 2019, the Department of Toxic Substances Control (DTSC) issued a public 
notice to provide updates to the community and to initiate the public comment period on 
the proposed Removal Action Workplan (RAW) for the Space Bank Mini-Storage site 
(Site), a 9-acre site located at 3200 East Foothill Boulevard, in the City of Pasadena, 
California. 
  
Historical research and development operations by the United States Navy resulted in 
releases of volatile organic compounds (VOCs), heavy metals, and petroleum 
hydrocarbons into soil, storm drains and seepage pits at the Site.  
 
Under proposed future land use as a commercial and residential development by 
Pasadena Gateway, LLC. (PGL), DTSC determined that soil and soil vapor impacts exceed 
DTSC’s protective standards for the intended residential use and required site remediation 
to protect human health and the environment. To address the impacted soils and 
contaminated media at the site, PGL, the developer, entered into a Prospective Purchaser 
Agreement with DTSC to develop the remedial investigation and feasibility study, RAW, 
perform the cleanup activities and initiate a groundwater investigation.   
 
The RAW proposes excavation, removal and disposal of impacted soils to off-site 
permitted facilities. The proposed removal action is estimated to take 80 days, and a total 
of 745 cubic yards (approx. 55 truckloads) of contaminated soil will be removed and 
disposed of at permitted facilities.  
 
As an integral part of the removal actions, confirmation soil sampling, a soil gas survey 
and a site-specific health risk assessment will be conducted to confirm that the site is 
suitable for residential use prior to construction.  
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Under the California Environmental Quality Act (CEQA), DTSC prepared a draft Statement 
of Findings, which concluded that the proposed soil removal activities will not result in 
significant impact and unavoidable effects to public health and the environment 
 
As part of DTSC’s public outreach process, DTSC completed a community survey in 
September 2018 to gauge public interest on the Site. Based on the Community Profile, 
DTSC mailed a fact sheet and a public notice initiating the 30-day public comment period 
to local residents on March 6, 2019. The public notice was also published in the Pasadena 
Star News newspaper on March 8, 2019. The initial 30-day public comment period began 
March 6, 2019 and ended on April 8, 2019.  DTSC presented the proposed removal action 
during a public meeting held on March 28, 2019 at the College of Pasadena Continuing 
Education Facility. The public comment period was extended twice with the final closing 
date of May 14, 2019 for a total of 69 days.   
 
The proposed RAW, CEQA Statement of Findings and other project documents were 
available for review at the following locations:   
 

• Pasadena Public Library-Hastings Branch 
3325 E. Orange Grove 
Pasadena, CA 91107  
(626) 744-7263 

 
• Department of Toxic Substances Control 

5796 Corporate Avenue 
Cypress, CA 90630 
(714) 484-5337 or 484-5336 to make an appointment 

 
• DTSC EnviroStor Website 

https://www.envirostor.dtsc.ca.gov/public/profile_report.asp?global_id=71003391 
 
 
The specific responses to individual comments are presented in Section.2.0 below  
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2.0   Public Comments Received on the draft RAW Document and DTSC California 
Environmental Quality Act Statement of Findings  
 
 
The following public comments were received during the public comment period at the 
public meeting on March 28, 2019 (presented in Section 2.1), and by letters and emails 
(presented in Section 2.2) throughout the public comment period ending on May 14, 
2019. All comments, listed in the order received, and responses herein are included in the 
project administrative record.  
 
 
2.1 Comments from the Public Meeting 
 
 
 
1 

Commenter: Kristin Shrader-Frechette 
Center for Environmental Justice and 
Children’s Health (Los Angeles) and 
University of Notre Dame 

Category: Public meeting   

 Comment: (as recorded by the public meeting stenographer) 
 
There were five incinerators on the site, not one.  There’s a whole lot of areas that 
need to be tested for dioxin. Secondly, you talked about things that you did –
actually you guys didn’t do those studies.  All these studies were done by the 
developer’s consultants or by the US Army Corps of Engineers.  The other thing 
you mentioned about 15 site studies being done, actually only three of those 
studies contained EPA level 2 data validation.  Only three of them passed those 
studies. So I want to speak more with you. Those are just some comments on the 
presentation because they were some inaccuracies. You also said that we want to 
have unrestricted site use. Well, the prospective purchaser agreement says that 
there can be (unintelligible), a site that is safe, that's cleaning up doesn't have 
land use controls, and those weren't mentioned. So I'll stop there and then make 
my comments on the project later. 
   

 DTSC Response: 
 
The public meeting presentation was intended to provide the community with a 
summary of the site history and focused on relevant investigation findings; health 
risk assessment; conceptual site model; the pertinent proposed cleanup goals; and 
the implementation of the field activities.  
 
DTSC reviewed and approved Site work plans and reports from various responsible 
parties and consultants.  The DTSC-approved investigation reports do include 
issues mentioned in the comments with more details: the number of incinerators, 
dioxin sampling results and applicability of validated data from seven 
investigations. The reports are publicly available to review on-line and at DTSC 
office.  
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The Site’s characterization and supporting data are presented in the Remedial 
Investigation and Feasibility Study (RI/FS) and the proposed Removal Action 
Workplan (RAW).    
 
The RI/FS (November 3, 2017, Ninyo & Moore) contained a Data Validation 
Memorandum (DVM) prepared by Ninyo & Moore which summarized the findings 
from the various reports, including investigations by Maness, USACE, SAIC, 
SECOR, Innovative Technical Solution, Inc., Kennedy/Jenks, and Ninyo & Moore; it 
clearly determined which of these investigations met Level 2 Data Validation 
requirements.  Among other conclusions, it found that the SAIC data did not meet 
Level 2 Data Validation requirements but provided a reasonable approximation of 
the actual concentrations (e.g., same order of magnitude), and DTSC concluded 
that report was usable for making remedial decisions. The Maness report and the 
Phase 1 Environmental Site Assessment reports could not be verified with Level 2 
Data Validation and were not used as supporting documents.   
 
Several soil gas data points in the Ninyo & Moore report could not be verifies with 
Level 2 Data validation. The DVM indicated that soil gas data is particularly difficult 
to meet quality control standards due to its inherent variability in the environment 
and sensitivity to changing conditions (temperature and pressure). The DVM 
further noted that Kennedy Jenks soil gas data taken from the same general 
vicinity of the site yielded comparable results, and therefore DTSC concluded that 
these concentrations provide a reasonable approximation of the actual 
concentrations and can be used to make remedial decisions. 
 
Data validation was a required component of the RI/FS performed by Ninyo & 
Moore.  The data validation memorandum demonstrates that all key historic data 
meets the stringent Level 2 Data Validation requirements set forth by DTSC. 
 
In summary, DTSC determined that the aggregated data from the seven validated 
site investigation reports, with multiple lines of evidence, provide a satisfactory 
Conceptual Site Model that supports the proposed removal action.     
 

 
 
 
2 

Maro Kakoussian 
Resident 

Category: Public meeting   

 Comment: (Submitted written and verbal comment) 
 
 1.  Documents provided on DTSC’s Envirostor constantly reiterate that there is 
not enough knowledge of the site to make a proper conclusion to the extent of 
historical operations of the site nor contamination. 

a. Several documents, for example the 1999 Environmental Site Assessment 
and the 2007 Environmental Summary report, mention several times that 
conclusions cannot be made because of a lack of information.  

b. We understand that the Navy can only provide information that won’t cause 
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a threat to national security, however, a lack of information can be a major 
health risk for us who live in the surrounding residences.  

c. Furthermore, how is it possible that this whole remediation effort is taking 
place when the state documents state they’re unsure of the history of the 
site.   
 

2. Data tables provided in the Environmental Summary report also show a lack of 
information.  The report mentions that there were possibly 5 incinerators that 
may have existed at the site, however, in table 111, on page 64, of the report, 
samples on were only taken in the areas surrounding four of them, leaving out 
the area around Incinerator No.1.  Why was incinerator no. 1 left out?   
 
3. There is also concern about the Risk Assessment Report,  
(1) The Health Risk assessment only considers health risk for workers, though 

workers are those primarily who can be exposed, you cannot forget that 
residents that live very close to this site.   

(2) The report also mentioned that groundwater was not evaluated because no 
samples were taken, yet SECOR in 2005 were able to detect VOCs in 
nearby groundwater, which is mentioned in this report. 

(3) Because we know there may have been up to 5 incinerators, how is it that 
there is no data nor [sic] mention of offsite soil testing.  The nature of 
emissions, more specifically particulate matter, then to accumulate on 
surfaces like soil.   
This is a concern of mine as I live with in less of a quarter of a mile, and I 
know that at Exide, soil testing was conducted as far as a mile and a half.  
Why is that not happening here if we do know that there was existence of 
multiple incinerators.  

 
4.  Lastly, while reviewing these documents, I came across a section 

summarizing past investigations of the site.   Two of which were conducted by 
Tetra Tech.  For those who are don’t know, or aren’t aware, Tetra was caught 
manipulating soil samples at Hunter’s Point Naval Shipyard.  Tetra tech has 
been a primary contractor for the Navy, and in response to the confirmed 
accusation, Tetra Tech attempted to fix their situation by reevaluating the soil 
samples and tried to argue that they found all the samples that were 
manipulated and were corrected accordingly. However, the Navy, DTSC and 
USEPA reviewed the soil data and confirmed that 98% of the samples were 
tampered with, not collected at the location recorded, or were mishandles in 
the laboratory.  Now the Navy has to completely restart the remediation 
process by retaking samples. As a community member, I do not feel 
comfortable knowing that tetra tech was involved in this process.  I ask that 
the Navy, DTSC and EPA review historical data and documentation and by 
documentation, I mean ALL documentation of this site, including that of which 
the Navy has previously no included on historical operations, to confirm to the 
public that the data is correct.   
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 DTSC Response: 
 

1. The environmental investigation process is often an iterative development 
with multiple site investigations to develop a comprehensive conceptual site 
model for the development of a remediation plan.  The 1999 USACE Draft 
Site Investigation report cited in Comment 1 is a preliminary assessment of 
the property.  The 2007 Kennedy-Jenks Environmental Summary Report 
provided a review of data collected from various investigations and 
assessments of the site since 1994. It reviewed and confirmed then-
existing validated data as well as recommendations for additional 
investigation for data gaps.  Additional site investigations, including soil 
sampling, health risk assessment and soil gas survey, were conducted 
between 2006-2016 to resolve the identified data gap.  DTSC 
independently reviewed and approved investigation reports and determined 
that the site characterization and supporting data in the Site Investigation 
and Feasibility Study Report (RI/FS) are sufficient to proceed with the 
proposed RAW. 
 

2. The data tables in the Kennedy-Jenks report were not completely populated 
because samples were tabulated in a certain format, samples taken were 
not needed and/or samples were analyzed for different chemicals.  For 
example, in Table 1 of the report, six soil samples from location B1 were 
collected from different depths for volatile organic compounds (VOCs).  The 
table shows the results from sample depths of 1 ft and 5 ft. while nothing is 
shown for the 10, 15, 20 and 25 ft location. The reason is that if nothing is 
found closer to the surface, then the contamination would not likely be 
presented at deeper depths, therefore chemical analysis would not be 
necessary for soil samples at those depths. 
 
The Kennedy-Jenks Environmental Summary Report addressed the five 
incinerators and soil sampling results related to the locations.  The RI/FS 
provided further information on the environmental impact of incinerator at 
Building 126.  
 

3. The Site’s health risk assessment (HRA) was based on worker scenario 
because the Site is currently used as a mini-storage facility and small 
commercial workshops.  The identified contamination areas are confined to 
subsurface, i.e. underneath the pavement, in storm drains and seepage 
pits. The possibility of exposure to the public and to the surrounding 
community is not likely.  A post-removal action HRA will be performed 
based on residential risk standards. 
The cited VOCs contamination of the groundwater in the Raymond Basin is 
not specifically directed at this Site.  Raymond Basin is a large underground 
aquifer that covers most of Pasadena and surrounding communities; there 
were impacts of VOCs from other known sources in this region.  Based on 
depth to groundwater at a reported 330 to 400 feet below ground surface, 
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groundwater is not considered to be at risk from Site historical activities.  
However, a groundwater investigation is a part of the proposed cleanup 
activities.  The Pasadena Water and Power authority continues to use 
Raymond Basin, which is the main drinking water aquifer underneath the 
Site, to provide water to Pasadena residents.  Data from the groundwater 
sampling events will provide DTSC with information whether additional 
action is required. 
 
Incinerator No. 1 (INC-1) was described as a “steel refuse burner” for a 
furniture and lumber mill in the early 1930’s prior to the development of 
the Caltech/Navy facility (Sanborn Map, 1930).  Therefore, soil sampling 
was not performed in the area of INC-1, which is currently underneath 
Building 5 and adjacent to a stormwater catch basin.  The catch basin will 
be removed as part of the cleanup and soil sampling of the area will be 
performed.  The five incinerators were reported in the investigation report, 
and soil samples were taken in their vicinity (except for INC-1) to analyze 
for chemicals that are normally associated with burning of refuse. These 
chemicals included:  heavy metals (e.g. lead, cadmium and mercury), 
polycyclic aromatic hydrocarbons (PAHs), and dioxin and furans.  Elevated 
concentration heavy metals and PAHs were confined to the subsurface soil 
at the Site.  Off-site testing for particulate emission from the incinerator, 
last reported used in the 1950’s, would not be valid at this time because 
the particulates would have been attenuated by weather, land development 
and other man-made sources such as Freeway I-210 and nearby industrial 
facilities, in the past 70 years.           
 

4. Tetra Tech performed a Phase 1 Site Assessment (1994) as part of a real 
estate due diligence process for a potential buyer; it was a preliminary 
evaluation of the property to identify potential environmental liability. This 
was a “desktop” type study (i.e., research of existing documentation) that 
did not include the collection of any physical samples. The Phase 1 Site 
Assessment did not involve DTSC oversight and this report was not 
considered to be an important document in the development of the RI/FS 
and RAW.   
 

 
 
 
3 

Commenter: Regina B. Thomas 
San Gabriel, CA 
 

Category: Public meeting  

 Comment:  
Extend the comment period to July 18, 2019 and full site cleanup.  30 days is [sic] 
not enough to read such difficult documents that affect their safety.  RDX 
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 DTSC Response: 
 

The initial public comment period for the RAW was scheduled from March 6, 2019 
to April 8, 2019 as specified in federal and state regulations - the National 
Contingency Plan and California Title 22. Based on feedback from the community, 
DTSC extended the public comment period to April 30, 2019. DTSC further 
extended the public comment period closed to May 14, 2019, for a 69-day total 
public comment period.  
 
Since 1999, DTSC has been involved in 15 environmental investigations at the Site 
and the development of the proposed Removal Action Work plan.    
 
Based on available historical United States Navy records of the Site, the Site was 
used primarily for research and development activities. These activities included 
machining and fabricating parts, testing rocket and torpedo components, and 
electronic guidance system. The weapons were shipped by train to Navy’s facility 
at China Lake for live-fire testing of rockets or to Morris Dam for torpedoes 
propulsion test.  There are no records of test-firing or explosive testing of 
munitions at the Pasadena Site. Navy historical record indicates that explosives 
were loaded into weapons systems at China Lake and tests were conducted at that 
desert facility.  
 
Two combustion laboratories have been documented at the Site, and they are 
believed to have conducted bench-scale testing of petroleum-based propellants. 
Based on the period of Navy operations at the Site, the materials in the 
combustion laboratories were believed to have been primarily Otto Fuel, a 
commonly used torpedo propellant. Previous Site investigations sampled for Otto 
Fuel in 35 soil samples and 4 sediment samples. One detection of Otto fuel in 39 
soil samples was found at a shallow depth at 5.4 micrograms per liter. Propellant 
chemicals were therefore not identified as chemicals of concern.  
 
Based on available record, there is no evidence that prototype weapons were 
loaded with explosives and tested at this facility, therefore energetic compounds 
were not previously identified as chemicals of concern. Due to uncertainty whether 
explosives were used in the combustion laboratories, the developer is developing a 
work plan to sample for RDX and TNT, commonly used explosives during the Site’s 
operational time period, along with their degradation products.  If RDX, TNT or 
their degradation products are detected above residential screening levels, the 
impacted soil will be removed based on required cleanup levels.  
 
Residential screening for these compounds are provided in the table below.   
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 TABLE 1.  EXPLOSIVES AND ENERGETICS RESIDENTIAL SCREENING LEVELS 

 

 
 
 

Analyte 

 
 
 

Abbreviation 

 
       Reporting 

Limit 
   (mg/kg) 

 
    Method 

Detection 
Limit 

      (mg/kg) 

 
Residential 

Soil Screening 

Levelsa 

(mg/kg) 

 
Analysis 
Method 

Octahydro-1,3,5,7-
tetranitro-1,3,5,7-
t t i  

HMX 0.250 0.030 3,900 EPA 8330 

Hexahydro-1,3,5-trinitro-
1,3,5-triazine 

RDX 0.250 0.040 8.3 EPA 8330 

1,3,5-Trinitrobenzene 1,3,5-TNB 0.250 0.020 2,200 EPA 8330 

1,3-Dinitrobenzene 1,3-DNG 0.250 0.050 6.3 EPA 8330 

Methyl-2,4,6-
trinitrophenylnitramine 

Tetryl 0.250 0.050 160 EPA 8330 

Nitrobenzene NB 0.250 0.050  5.1b EPA 8330 

2,4,6-Trinitrotoluene 2,4,6-TNT 0.250 0.020 21 EPA 8330 

4-Amino-2,6-dinitrotoluene 4-Am-DNT 0.250 0.020 150 EPA 8330 

2-Amino-4,6-dinitrotoluene 2-Am-DNT 0.250 0.100 150 EPA 8330 

2,4-Dinitrotoluene 2,4-DNT 0.250 0.020 1.7 EPA 8330 

2,6-Dinitrotoluene 2,6-DNT 0.250 0.030 0.36 EPA 8330 

2-Nitrotoluene 2-NT 0.250 0.080 2.2 EPA 8330 

3-Nitrotoluene 3-NT 0.250 0.070 6.3 EPA 8330 

4-Nitrotoluene 4-NT 0.250 0.080 34 EPA 8330 

Nitroglycerin NG 0.500 0.130 6.3 EPA 8330 

Pentaerythritol tetranitrate PETN 0.500 0.160 130 EPA 8330 

3,5-Dinitroaniline 3,5-DNA 0.500 0.025 NA EPA 8330 

Notes: 
a. Source: HERO HHRA Note Number 3, DTSC-modified Screening Levels, April 2019 
b. Source for nitrobenzene screening level: EPA Regional Screening Levels - Resident Soil, Generic Tables,  
April 2019 
 
DTSC - California Department of Toxic Substances Control 
EPA - United States Environmental Protection Agency 
HERO - DTSC Human and Ecological Risk Office 
HHRA - Human Health Risk Assessment 
mg/kg - milligram per kilogram 
NA - not applicable, no State or Federal screening level 
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4 

Commenter: Janet Waldron 
Pasadena, CA 

Category: Public meeting  

 Comment: 
I am opposed to this development until further study and cleanup are done.  
Would you want to live there?  Do you trust the developer?  1.  Require full site 
testing and cleanup 2. Extend the comment period until July 8 3. Rescind CEQA 
findings since new info, RDX, has been found and needs to be tested.  Would 
you want to live there?   

    I support Kristin Shrader Frechette data and argument.   
 

 DTSC Response: 
 

1. Since 1999, DTSC has overseen 15 environmental investigations at the Site. 
A total of 382 soil samples and 157 soil gas samples were collected 
throughout the Site at locations that were deemed to be most likely 
impacted with chemicals, including: storage sheds, laboratories, vehicle 
maintenance area, floor drains, sewer system, storm drains, seepage pits 
and underground storage tanks. Laboratory analyses for a wide range of 
chemicals associated with historical operations were evaluated: volatile 
organic compounds, semi-volatile organic compounds, polycyclic aromatic 
hydrocarbons, total petroleum hydrocarbons, dioxins and furans, 
polychlorinated biphenyls, heavy metals (chromium, lead, thallium, arsenic, 
etc.)  N-nitrosodimethylamine, perchlorate, and Otto fuel.  Based on the 
multiple lines of evidence from environmental data collected and the nature 
of the operations of the facility, DTSC has determined that the site is 
adequately characterized to support the proposed removal action. 
 

2. Please see response to Comment 3 regarding the Public Comment Period 
extension. 
 

3. Please see response to Comment 3 regarding RDX and TNT contamination. 
Currently, there is no additional information requiring substantive change to 
the proposed removal action that would require a revision to DTSC’s CEQA 
Statement of Findings.  

 
 
 
 
5 

Commenter: Lee Allen Category: Public meeting  

 Comment: 
Will future resident be required to sign a disclaimer related to: a) knowledge of a 
hazardous waste site, b) not open windows c) what else?  Or will no disclaimer be 
required of future residents? 
 
 



Response to Public Comments 
Space Bank Mini-Storage Facility (Former Naval Information Research Foundation), Pasadena  
August 5, 2019 
 
 

11 
 

 DTSC Response: 
 
A land use covenant (LUC) will be required to prohibit residential or other sensitive 
land uses or require operation of mitigation equipment if unrestricted cleanup 
goals are not achieved through the implementation of the removal action, and a 
vapor mitigation system is needed.  If the property has a recorded LUC, the 
property will have restrictions on the use of the property and California law 
requires the property owner to notify tenants and buyers of the restrictions. 
   

 
 
 
6 

Commenter: Peter Matthiessen, 
Space Bank tenant 

Category: Public 
meeting 

 

 Comment: (from comment card and as recorded by the public meeting 
stenographer) 
 
Will tenants be vacated prior to any remediation areas of building 7 under the 210 
Fwy?  Radioactive materials?  Component of explosives. Risk to public exposed to 
soil during construction. 
 
Just a couple of points. I'm a tenant (unintelligible) and my general is question is 
will tenants be removed off site a hundred percent before remediation begins? Will 
they allow to linger in the dust and (unintelligible).  
Building No. 7 has footprints underneath the 210. What do we know about that, 
and as they start to excavate the site, are we not taking the genie out of the bottle 
with whatever comes out under the 210? (Unintelligible) approach to that.  
 
Are there any radioactive materials left on site that are, you know, (unintelligible) 
in parts or in pieces, and then explosive materials, propellants and such, are there 
others that are not on these lists we wish to look (unintelligible)? 
 

 DTSC Response: 
 
The existing facility will be vacated and demolished prior to the removal action.    
 
Dust: 
As part of Removal Action Workplan (RAW) implementation activities, field 
activities are required to comply with the relevant South Coast Air Quality 
Management District (SCAQMD) permit and notification requirements.   
 
In addition, the Site’s air will be monitored upwind and downwind with air 
monitoring devices within the Site and along the fence line.  Fugitive dust, 
particulates and volatile organic compounds’ emissions will be controlled with the 
application of water, dust control foam and plastic cover, as necessary. The 
stockpiles soil will be covered when not in use, overnight and during high wind 
event.   



Response to Public Comments 
Space Bank Mini-Storage Facility (Former Naval Information Research Foundation), Pasadena  
August 5, 2019 
 
 

12 
 

 
The air monitoring activities will confirm that RAW implementation activities will 
conform to the SCAQMD’s requirements for dust, volatile organic compounds 
emission and particulate emission (Rules 403, 1166 and 1466).  
 
Explosives and propellants: 
Please see response to Comment 3 regarding potential explosives contamination. 
 
Building 7:  
There are currently no plans to excavate the footprint of former building 7 area 
that is now under the freeway due to concerns that doing so would undermine the 
foundation of the freeway.    
 
Radioactive material: 
A radiological survey was conducted at various locations in building 20, a location 
with a reported historic radiological warning sign.  The results did not indicate 
radioactivity.  In addition, DTSC health and safety procedures require that DTSC 
staff use a handheld radiation detector during initial site visits. No radioactivity was 
detected during DTSC’s initial site inspection.  
 

 
 
 
7 

Commenter: Gene Masuda 
4th District Councilmember 

Category: Public meeting  

 Comment: (comment as recorded by the public meeting stenographer) 
 
Thank you very much for (unintelligible) for us (unintelligible). I'm wondering why 
are we having the meeting today after you've done some soil testing? That's my 
first question. Why disturb the soil before having this meeting and telling us what 
it's all about? Was there any soil -- was there any air quality testing as a baseline 
right before you started the testing, and would it be -- would a third party be 
monitoring the air quality during the process of removal of the soil?  
 
Mr. Ta, I e-mailed you a couple of days ago about needing to extend the comment 
period. I wasn't pleased with your response saying that you're going to put it as a 
-- in the record -- your request is in the record rather than responding on actually 
extending it. It should be extended, especially from the report that we got today. 
It's not clear. You heard what the other speaker said. So we need more time. I 
understand that the documents are actually over 500 pages long. This was a 
summary of what is really actual. 
 
So I think the residents, especially the residents near the site, need to be 
respected and to make sure that the testing is done in the right way. I don't 
understand another thing is that the groundwater – the groundwater is a very 
important thing to us. 
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You mentioned the storm drains. We have water laws too, and you also said that 
our water is not pristine? I have to argue with you about that. Our water is pristine 
and -- but what we do is we monitor it all the time. We have a lab that does that. 
So I'm not arguing with you, only the fact that you can't just say stuff and think 
that it just goes by us. Thank you so much.  
 

 DTSC Response: 
 
Meeting:  
The purpose of the public meeting is to inform the community about the site 
investigation results and what is proposed for the remedial action.  DTSC reviews 
and approves site investigation workplan to ensure that it follows EPA and State 
guidelines for data quality objectives, the rationale for sampling, the analytical 
methods, associated quality control and quality assurance process for the samples 
and laboratory data. The soil and soil-gas sampling did not require community 
notification because the work was limited to the site and with no anticipated 
impact to the surrounding community. 
 
Air Monitoring: 
Please see response to Comment 6 regarding air emissions during RAW 
implementation activities. 
 
Public Comment Period Extension:   
Please see response to Comment 3 regarding the Public Comment Period 
extension. 
 
Groundwater:   
Based on depth to groundwater at a reported 330 to 400 feet below ground 
surface, groundwater is not considered to be at risk from site historical activities.  
The Pasadena Water and Power authority continues to use Raymond Basin, which 
is the main drinking water aquifer underneath the Site, to provide water to 
Pasadena residents.  However, groundwater at the site will be investigated as part 
of the removal action and the data will determine whether additional action is 
required.   
  

 
 
 
8 

Commenter: Lee Kirby Category: Public meeting  

 Comment: 
1. If site is under purview of Army Corps of Engineers, did [it] grant authority to 

DTSC to oversee cleanup?  
2. Does Army Corp allow redevelopment to residential use? 
3. Will DTSC be on-site to witness sampling? 
4. Who will verify accuracy of health assessment?  
5. Why not require vapor barrier at all buildings? 
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 DTSC Response: 

 
1. The site has been a privately-owned property since 1977.  DTSC is the lead 

regulatory agency and provides environmental oversight for the cleanup.  
However, the property is categorized as a Formerly Used Defense Site 
(FUDS), therefore, USACE is responsible for environmental liability resulting 
from historical Navy operations.  
  

2. DTSC will provide oversight during removal activities, and a DTSC 
toxicologist will review the health risk assessment.  
 

3. Vapor barriers will only be required if soil vapor concentration is higher than 
acceptable cleanup level after the removal action, and further excavation of 
the source area is deemed to be impracticable.   

 
 
 

 
 

Commenter: Unidentified speaker 
Pasadena, CA 

Category: Public 
meeting 

 

 Comment: (as recorded by the public meeting stenographer) 
 
Hi. I just want to thank you for coming out, but I (unintelligible) what other people 
have said. I have a master’s in business, and I remember one of our professors 
used to joke -- and I paid for my education. I was -- you know, I went to all four 
years. They will say what's two plus two? What do you want it to be? So data can 
always be manipulated to get -- where do you want to be? I'm here. Where do you 
want to get to, and I'll make the data say what we want to get. So I don't always 
support data. I mean, there's (unintelligible). I just wanted to say, when you keep 
saying it's paved, it's paved when they're going to do the construction, it's not 
going to be paved. They're going to be jackhammering, and they're going to open 
up God knows what they're opening up? That -- all those vapors, the things that 
are deep in the ground where they're putting foundations, they're going to be 
jackhammering into the ground, and things will be exposed, things that we don't 
even know about because the original land owners, the government, those things 
we don't know that were going on, and I think you need to get as precise of an 
understanding of that before you make assumptions with, you know, statistical 90 
you know, 99 percent (unintelligible) that is going to affect the population that's 
living near, you know, those areas. But you were talking about that, and then 
the other thing I wanted to ask you about the grade. You were showing a diagram. 
You were saying Foothill was up here, but isn't Foothill down in that diagram? 
 
So --Because that building (unintelligible) was on the left, and I think that's where 
Kaiser around there is, but anyway -- no? The  
other way? Okay. All right. I was just wondering because the grade would be going 
towards the home area. So let's see five feet deep, hot spot down Also, when you 
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dealing with hazardous waste in homes, and they're thinking like asbestos, they 
tent the whole area. 
You're talking about just putting a fence with a little wooden, you know, plastic 
around it. I really think, when you're going to be dealing with that toxic waste, 
that should be tented just like when you're dealing with -- when you're dealing 
with the hazardous waste. So that's it. 
 

 DTSC Response:   
 
Please see response to Comment 4 regarding previous investigation of 
contaminants at the Site.  
 
Please see response to Comment 6 regarding air emissions during RAW 
implementation activities.  
  
The RAW proposes specific and enforceable residential cleanup standards for each 
constituent of concern in soil and soil gas.  These cleanup goals are protective of 
future residents based on current cleanup standards. Confirmatory sampling of soil 
and a soil gas survey will be used to complete a health risk assessment prior to 
construction of the planned buildings. The health risk assessment will assess 
whether the site is suitable for residential development or if further mitigation 
measures such as vapor intrusion mitigation system underneath building will be 
needed to be protective of human health. DTSC will provide oversight during the 
cleanup activities to ensure compliance with the RAW. The remedial goals are 
provided in the RAW (Tables 3 and 4 in Chapter 5, Section 7) and in Tables 2 and 
3 below:   

Table 2 – SOIL CLEANUP GOALS 
 

Contaminant of Potential 
Concern 

Site-Specific Cleanup Goal 
(mg/kg) 

Source 

Lead 80 DTSC1 

Arsenic 12 DTSC2 

Mercury 1.0 DTSC1 

Cadmium 5.2 DTSC1 

Benzo(a)pyrene 0.11 EPA 

Benzo(a)fluoranthene 1.1 EPA 

Total Petroleum Hydrocarbons 
(gasoline) 

100 SFBRWQCB 

Total Petroleum Hydrocarbons 
(diesel) 

230 SFBRWQCB 

Total Petroleum Hydrocarbons 
(motor oil) 

5100 SFBRWQCB 

Tetrachloroethylene 0.59 DTSC1 
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NOTES:  
mg/kg – milligrams per kilogram 
DTSC1 - Department of Toxic Substances Control, Human and Ecological Risk Office, 
Human Health Risk Assessment Note Number 3, DTSC-modified Screening Levels, 
updated June 2017 
DTSC2 - Department of Toxic Substances Control, Determination of a Southern California 
Regional Background Arsenic Concentration in Soil, G. Chernoff, W. Bosan, and D. 
Oudiz, March 2008 
EPA - United States Environmental Protection Agency Region 9 Screening Levels, Target 
Cancer Risk 1E-06, Target Hazard Quotient 1.0, updated June 2017 
SFBRWQCB – San Francisco Bay Regional Water Quality Control Board Tier 1 
Environmental Screening Levels, February 2016 

 
TABLE 3 -SOIL VAPOR CLEANUP GOALS 
 

Contaminant of 
Potential Concern 

Depth (ft-bgs) Site-Specific Cleanup 
Goal 

(µg/L) 
 

Carbon Tetrachloride 
5 0.238 

10 0.472 

15 0.705 
 

Tetrachloethylene 
5 1.83 

10 3.65 

15 5.47 
 

Trichloroethylene 
5 4.25 

10 8.34 

15 12.4 
NOTES: 
µg/L – microgram per liter 
bgs- below ground surface 
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Commenter: Gary Smith 
Pasadena Citizens for Responsible 
Development 

Category:  Public 
meeting 

 

 Comment: (comment card and as recorded by the public meeting stenographer) 
 
1. Why was RDX threat never examined? 2. Who decides whether RDX will be 

analyzed? 
 
About three weeks ago, someone just put a petition on Change.org, and in two 
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weeks 370 people signed up, and what the petition's asking the department to do 
is to (unintelligible) full site testing and full cleanup of military toxic waste at 
3200 East Foothill before allowing site construction. Just to summarize another 
couple of (unintelligible) here 370 people thought it was important.  Particularly 
disturbing is that the groundwater and soil will never be tested for especially 
dangerous military site carcinogens of neurotoxins, such as, RDX. Never is the 
RDX mentioned in a study as a possible contaminant. Nobody knows it's there or 
not. 70 percent of the torpedoes and the weapons that were tested -- 
manufactured there have RDX as either propellants or one of the explosives, and 
finally, this was really troubling. 
 
On January 29, the DTSC issued a finding that the development's harmful health 
impacts remain significant even after adopting mitigation measures required by 
the city. Nevertheless, the department decided that overwhelming considerations 
of economic development, I assume, show that project benefits outweigh the 
significant environmental effects. Who wrote that? That's crazy. 
 

 DTSC Response: 
 
Please see response to Comment 3 regarding potential explosives contamination. 
 
DTSC’s Statement of Findings did not conclude that project benefits outweigh 
significant environmental impacts.  The Statement of Findings concluded that 
implementation of the RAW would not result in any significant environmental 
impacts, and a Statement of Overriding Considerations is not required.   
 

 
 
 
11 

Commenter: Steve Williams 
Pasadena, CA 

Category: Public 
meeting 

 

 Comment: (comment card and as recorded by the public meeting stenographer) 
 
1. Family history with Hunter’s Point 
2. Concerned about pavement destruction 
3. Experience with previous example of toxic waste 
 
Thank you. Thank you for the opportunity, and I'm not a technical expert, 
scientist or anything like that, but I do want to say a couple of 
things. One, my dad worked at Hunter's Point Naval Shipyard in San Francisco in 
1944. Okay? Data was not an issue during that time. He contracted leukemia at 
the age of 50, and he always said that because of the work conditions and the 
situation in the shipyard and because of the military oversight, which we know 
they do not have a community interest -- right? -- and I'm really upset in this 
particular case because I hear that the site is going to be low income. 
 
I hear it's going to be for, you know, affordable housing and families that are not 



Response to Public Comments 
Space Bank Mini-Storage Facility (Former Naval Information Research Foundation), Pasadena  
August 5, 2019 
 
 

18 
 

going to be represented in these conversations; right? And I think this is really a 
factor here because ultimately what we're talking about is public trust in the 
government to oversee and oversight to make sure that, if this site was 
Pasadena, wouldn't this be a different conversation? 
 
If this site was South Pasadena, then this -- (unintelligible). I work at a company 
in Pasadena, in Burbank, California, a major studio. They 
had a facility that was a film lab. The film lab was sold, but before they could 
transfer it, it had to be mitigated because of the chemicals that were on that site. 
They took it down to the ground, and the conversation about pavement being a 
mitigator of the transfer of toxic is ridiculous. We're in the area where an 
earthquake will damage any sort of cement, pavement or whatever and expose 
the ground in situations that we've never seen before, and I think that should be 
taken under consideration. I don't think that should be a factor, a 
reason not to go deeper or not to do what is right. 
Thank you. 
 

 DTSC Response: 
 
The current site pavement prevents and minimizes the public from exposure to 
identified subsurface contaminated soil.  However, this is not a preferable 
solution.  The proposed removal action workplan is expected to provide a 
permanent solution by excavating and removing the contaminated soil.  Exposed 
soil during pavement disruption will be managed in accordance with the RAW Soil 
Management Plan, which includes SCAQMD requirements that will minimize the 
risk of the general public being exposed to impacted soils. 
 
As part of the removal action, confirmatory sampling and risk assessment will be 
performed at the end of the cleanup activity. Analytical data from the 
confirmatory sampling process will be independently validated by a third party in 
accordance with EPA protocol for Level 2 validation process.  The residential risk 
assessment will be reviewed by a DTSC toxicologist. DTSC will then determine 
whether the site is suitable for residential use.    
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Commenter: Jane Moritz 
Pasadena, CA 

Category: Public 
meeting 

 

 Comment: (comment card and as recorded by the public meeting stenographer) 
 
1.What was the last time EPA dis studies of toxic subsidies [sic]? 
2. Developer has only tested for typical contaminants not all. 
Have any studies been done by reputable agencies vs. developer? 
 
I grew up here in Pasadena about maybe mile from here so I knew the naval 
facility, and actually -- boy, way back when and the question I have is when was 
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the last time that EPA actually did studies of the toxic substances here in this 
facility? We have -- never? Which is not a good sign. 
Okay. Two, I said the developer (unintelligible) have only tested for 
(unintelligible) contaminants that might have been here when (unintelligible) the 
facility, not for anything else or other carcinogens which is easily present that we 
all know that's down the drain; and  
Thirdly, any of these sites been done by reputable agencies, meaning the 
(unintelligible), et cetera, versus those that have been done by the 
developer. Any done by private? No? So the only studies that we're getting 
reports from and (unintelligible) contaminants are from the developers; is that 
correct? 
 

 DTSC Response: 
 
EPA has not been involved with this Site because DTSC is the lead oversight 
agency for this project. 
  
Please see response to Comment 4 regarding previous investigation of 
contaminants at the Site. 
 

 
 
 

13 
Commenter: Richard Luczyski 
Pasadena, CA 

Category: Public meeting  

 Comment: 
1.Was there a consent order with Philbro-tech in 2010 and did they pay a fine of 
$39,000 for removal of substances and information and taking no responsibilities 
for their action?  
Was [sic] there any health studies of existing worker at the site? 
 

 DTSC Response: 
Philbro-Tech is a separate site located in Santa Fe Springs.  DTSC is not aware of 
any connection between the Space Bank Site and Philbro-Tech site.  
 

 
 
 
14 

Commenter: Diane Kirby 
Lower Hastings Ranch 
Association 

Category:  Public 
meeting 

 

 Comment: One of the hotspots was an administration building. Does that mean 
there is more contamination of areas assumed to be clean?  Should we require 
sampling of the entire site?   
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 DTSC Response: 
 
Site investigation identified a volatile organic compounds hotspot at Building 4. 
This building was used as a machine shop (as shown in 1950 and 1960 Sanborn 
maps) and was later converted into an administrative building with library and 
office space. The contaminated soil beneath this building will be excavated and 
removed.  
 
With data from 328 soil samples and 157 soil gas samples collected throughout 
the site during multiple site investigations since 1999, there is sufficient 
information as presented in the Remedial Investigation and Feasibility Study to 
support the proposed RAW.     
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Commenter: Dr. Kristin 
Shrader-Frechette 
Neighbor 

Category: Public meeting  

 Comment: (comment as recorded by the public meeting stenographer)  
 
Let me very, very quickly make some comments about two documents, 500 
papers that we're looking at tonight. 
First of all, three quick comments. First of all, the comment period is only 30 
days long. These documents are going to be 500 pages. They're highly technical 
science. I 've spent the last 30 years of my life as a professor of a university and 
now a proponent of our own justice system in L.A. I've spent 30 years looking at 
these documents, and I couldn't -- I published. I couldn't go through these 
documents in 30 days. They're very technical. I don't know how anybody could. 
We need to extend the comment period until July 8. That's reasonable, and it's 
fair. The developers have been studying the site since 2007. That's 12 years. If 
the developer had 12 years, how is it we have 30 days? My second comment. 
Both removal action plans, the 500 -- 439 pages, both the removal action plan 
and also the site CEQA finding, they're supposed to be commenting upon 
(unintelligible) have three very, very fundamental problems.  
 
First of all -- and I checked this (unintelligible) from recently declassified 
(unintelligible) 71 percent of the torpedoes, propellants, the laboratories, 
(unintelligible) that are known to have been made on site contain RDX and TNT. 
They're both explosives and propellants. The RDX was used as a propellant since 
1950. If 71 percent of the (unintelligible) used, these are highly neurotoxic and 
carcinogenic compounds, RDX and TNT, why in all these great studies that have 
been done has nobody tested for RDX and TNT? So that's my first problem. 
 
The second problem is there's been no groundwater testing at the site, none, no 
groundwater testing. Now, that's -- let's find out why. The two wells, both 
adjacent to the site, the Chapman Well which is immediately adjacent to the 
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(unintelligible) and the Jordan well, one's on the east and one's on the west. The 
prevailing direction of the water flow is more to the south, but yet both of those 
wells showed up as site contamination. They're Pasadena drinking water wells 
that he's proposed because of site contamination. 
Now, why is two Pasadena drinking water wells immediately adjacent to the site 
were closed because of site contamination? Why have we done no ground water 
testing on site? Maybe you can tell me. Maybe people don't want the answers of 
groundwater testing on site. Okay? So that's the second problem.  
 
The third problem is that the removal action work plan that we're discussing 
tonight is allowing -- the groundwater remediation will take place after the facility 
has been all constructed. That won't work, and I'll tell you why. 
 
They said we'll just (unintelligible) the groundwater. Well, that's very simple. 
That's why I made a handout of the two (unintelligible) that were here today. If 
you had something in the soil that's a source of site contamination and all you do 
is try to purify the drinking water while sources of contaminants remain in the 
soil, that soil source will keep on contaminating the groundwater. You can't 
remove the soil that is in the source of contaminant once you got buildings on it, 
any more than you can have a root canal or a filling and then try to dig out the 
access below. It can't be done. That's why the groundwater has to be tested and 
(unintelligible) ahead of time, otherwise you don't remove the source of 
contaminants.  
 
The fourth point I want to make is that at the site current CEQA requirements are 
where somebody says, despite significant (unintelligible), the DTSC admitted 
there are significant health harms. Despite many (unintelligible), they say the 
benefits of this project outweighs the cost and risk. In order to draw that 
conclusion, California law requires two things: 
 
One, it provides substantial evidence of the benefits. I haven't seen any 
substantial evidence of the benefits. They're nowhere to be found. The benefits 
you'll recall is protecting health and safety. Where are the benefits that's 
supposedly outweigh the health of hundreds of children, many of whom will be 
low income and minorities? So that's the first time (unintelligible). California 
environmental laws also require 
not only substantial evidence but that you have specific reasons for saying the 
site's benefits outweighs site risks. We were given no specific reasons. We were 
just told the site would be paved because the risk would be mitigated. The risk is 
not going to be removed. No. It's going to be mitigated. Translation: Whatever 
we can get away with. That's the translation. Forgive me. I've worked on 
hundreds of sites like this 1n (unintelligible) of the world, mostly in the U.S., and 
it's the same old story getting played out here. Pasadena is better than that. 
Pasadena is better than that. I'm surprised. California is an environmental leader. 
This shouldn't be happening here, and bless you all for not letting it happen here. 
I'm going to shut up because I'm taking too much time, but thank you 
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 DTSC Response: 
 
Please see response to Comment 3 regarding the Public Comment Period 
Extension.  
 
Please see response to Comment 3 regarding potential explosives contamination.  
 
There is currently no data indicating groundwater at the Site is contaminated or if 
the Site is the source of any groundwater contamination. The two closed 
municipal wells were closed due to mechanical problems and regional elevated 
concentrations of nitrates based on information confirmed by Pasadena Water 
and Power at the Pasadena City Council meeting on May 13, 2019.  

Groundwater will be investigated in a phased approach. In accordance with the 
Prospective Purchaser Agreement between DTSC and the developer, the 
developer will install four groundwater monitoring wells and monitor the 
groundwater during four sampling events to evaluate groundwater conditions at 
the Site.  Based on this data and previous sampling data from the Site, DTSC will 
determine if additional groundwater investigation and/or remediation is necessary 
at the Site. If it is determined that further groundwater investigation and/or 
remediation is necessary, DTSC will pursue the necessary response actions to 
ensure the responsible parties will address the contamination.  

While the planned development may present future access issues to any soil 
excavations, the RAW proposes to excavate for off-site disposal areas of the Site 
with known or likely soil contamination. Physical access to the surface of a 
potential release area does not necessarily prevent the remediation of subsurface 
soils or groundwater with proven in-situ remedial technologies such as soil vapor 
extraction and chemical oxidation.   

Please see response to Comment 10 regarding the conclusion that project 
benefits outweigh environmental impacts in the Statement of Findings pursuant 
to CEQA.  
 

 
 
 
16 

Commenter: Richard Lopez 
Pasadena, CA 

Category: Public 
meeting 

 

 Comment: (as recorded by the public meeting stenographer) 
 
Good evening. My name is Richard Lopez. Together with my colleague 
(unintelligible) Pasadena City College. I have a long history with this 
site. At about age 11 and 12 years old I worked at the site (unintelligible) 
footballs and then selling them at the Rose Bowl during football games, worked 
for a couple there, and I recall the myriad of uses at this particular site, 
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everything from metal shops who would dump chemicals, was (unintelligible). 
That's what we did back then. We used chemicals and other materials we had 
into the ground. Body shops, you name it including chemicals that were used 
where I worked as an 11, 12 and 13 year old. [transcript ends here]  
 

 DTSC Response: 
Please see response to Comment 4 regarding previous investigation of 
contaminants at the Site. 
 

 
 
 
17 

Commenter: Victor Gordo 
5th District Councilmember 

Category: Public 
meeting 

 

 Comment: (comment as recorded by the public meeting stenographer)  
 
It's the fear of the unknown that is causing me and every person that I see in 
this room to be here; and you, sir, and all of your colleagues have a 
responsibility to be transparent. You have a responsibility to build trust and not 
tear down trust in government, and what I'm hearing today is an unwillingness 
to help build that trust, and what I'm hearing today is a willingness to tear down 
that trust. Your analysis, your consultants' analysis will not change between now 
and July. The analysis will remain the same. What we actually may change is you 
may learn a thing or two, and you may actually learn something that constitutes 
-- and think differently. And what's wrong with that? What's wrong with allowing 
people to work to review documents and have the opportunity to give you 
feedback not in a 30-day period but in a reasonable period? You're charged with 
being thoughtful and deliberate in your thinking, in your analysis if I'm correct -- 
if I'm assuming correctly. This community deserves the same opportunity, an 
opportunity to review all the documents, to give you thoughtful and deliberate 
feedback because the decisions that are being made are lasting and important 
and have lasting consequences. I recall and many of us will recall where NASA 
denied that there was perchlorate in the city of Pasadena's water, and we had 
about to go to (unintelligible) in the city of Pasadena to prove them wrong. I 
recall stating to the representatives of NASA as I'm saying to you today, that 
they were going to tear down trust in the federal government for quite some 
time, and they did establish that we had to go to court to prove them wrong, and 
it was so simple because my response to them was, when we found perchlorate 
and they denied it was theirs, my response to them at the time was 
if you if this isn't your perchlorate, a derivative of rocket fuel, let's just go below 
ground and see who else was (unintelligible) and dumping rocket fuel around the 
subject water well about a half a mile away from J.P.L. and so I urge you not to -
- to do the right thing, not to tear down the trust, to build the trust, not just for 
your agency, for your effort and your own credibility but for the benefit of this 
community. 
Don't make the decisions or force other people to make decisions based on short 
term expedience. This gentleman is absolutely correct. This is not about your 
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analysis. This is about trust, and the people's trust in their government is first 
and foremost, and so I ask you on behalf of our entire city to go to July. Have 
the guts to be criticized and have your work criticized or affirmed. 
Thank you 
  

 DTSC Response: 
 
DTSC’s public outreach efforts at the Site included conducting a Community 
Survey, developing a Community Profile, and holding a public meeting to present 
the RAW. These outreach efforts are consistent with federal and state laws and 
regulation, i.e. the National Contingency Plan and California Title 22. The initial 
public comment period for the RAW was scheduled from March 6, 2019 to April 
8, 2019. Based on feedback from the community, DTSC extended the public 
comment period to April 30, 2019. DTSC further extended the public comment 
period to May 14, 2019, for a 69-day total public comment period.  

The proposed RAW and CEQA Statement of Findings have been available to the 
public on-line and at the designated local library. Relevant project documents 
including investigations reports and the Prospective Purchaser Agreement are 
available online at DTSC’s Envirostor database. 

Please see response to Comment 3 regarding potential explosives contamination. 
 

 
 
 
18 

Commenter: Unidentified 
speaker 
 

Category: Public 
meeting 

 

 Comment: (comment as recorded by the public meeting stenographer) 
 
I'm just going to say a couple of things. Someone (unintelligible) what we call 
(unintelligible) maybe a slightly different cake. Health is a human right. Okay? I 
think most us can agree that we all essentially have a right to be healthy, and it 
is very concerning to me that with developers like this go around and avoid 
testing the sites they are using for particularly low income housing and someone 
earlier said -- it's very true -- it wouldn't happen in (unintelligible) in South 
Pasadena, and somebody else said, hey this is Pasadena. We're better than that. 
So I really do call on us to be better than this, to care about people, all people, 
and part of that, we're also in a democracy, and it's important to be transparent 
in how decisions are made, and the fact is that some of these tested would 
ordinarily be done or even the time be given for people to review the documents 
is so abbreviated. 
 
I mean, that speaks to me of a lack of a true democracy giving people a chance 
to have their voice heard and said, and how can we be a democratic country 
when we aren't given information and asked to respond and be given the time to 
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respond, that the people who will developed the information -- and of course 
there's always usually who develop the information have had -- have put into it. 
 
So I really want to call again to go to the July 8 date. So much has been said, it's 
so important, but to risk kids' lives, their health -- the different cancers we know 
are affiliated with these, the contaminants in the soil.  
 
Now, we don't know the exact break down, but we do know that there was a 
very high risk, and these kids are only going to have some kind of illness ahead 
of them. Why risk it? We don't have to, and we wouldn't if it wasn't a matter of 
science. So that was my (unintelligible) that we will be transparent and wait until 
July. 
 

 DTSC Response: 
 
Please see response to Comment 9 regarding protection of future receptors at 
the Site. 
 
Please see response to Comment 3 regarding the Public Comment Period 
extension. 
 

 
 
 
19 

Commenter: Jeanette 
Mann 
Pasadena, CA 

Category: Public 
meeting 

 

 Comment: (comment as recorded by the public meeting stenographer) 
 
I just want to make a couple of quick points. 
Okay. First of all -- oh, I'm probably not going to be need this, but okay. I will 
use it. The point that you made about the about only some people is -- you 
know, it's probably (unintelligible). If you look -- both of you, if you look at the 
corner of this slide, corner of Foothill on either direction, you'll see 
(unintelligible) where there was a school here in the 20's with Mexican children 
(unintelligible). 
 
Caltech built this facility and did testing right across the street from the school. I 
was with the P.C.C. board, and we purchased this site for this building. We did 
not know at that time what had gone on at that site. If we had, we would not 
have put a classroom where we have thousands of students coming in each year. 
 
So I think that we do know -- we need to extend this time, and we need to make 
sure that this site is going to go -- it's not going to be (unintelligible) cleanup 
(unintelligible) ground to do any building. 
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 DTSC Response:   
 
Please see response to Comment 3 regarding the Public Comment Period 
extension. 
 
Please see response to Comment 9 regarding protection of future receptors at 
the Site. 
 
Please see response to Comment 6 regarding air emissions controls during RAW 
implementation activities to protect neighboring residents.   
 
 

 
 
 
20 

Commenter: Jim Houston 
Pasadena, CA 

Category: Public 
meeting 

 

 Comment: (comment as recorded by the public meeting stenographer) 
 
My name is Jim Houston. Early in my career, when I was 20, I was an 
environmental technician. Water and air testing was not hard because I just 
needed to (unintelligible) and do testing to generate results, and it does feel 
especially that the ground water testing is really a requirement here because, 
specifically, of the migration of the contaminants in the water, and the thing that 
that struck me about that was that the levels of testing for lead were 1,400 
milligrams per kilogram. This is about one part per thousand. That's 100 times 
the lead that's present in the water at Flint, Michigan. So I think it's your duty to 
protect the citizens of the community for a hundred years from now because this 
stuff is still going to be moving around long after the building is gone and long 
after we've retired, but now is the point at which those contaminants should be 
removed to make it safe for a long time, not just for three months from now 
when they want to start building because (unintelligible) has to happen. So it's -- 
the long term view is essential, and when you consider all the lead and heavy 
metals that are in some soil not everywhere (unintelligible), and (unintelligible) 
freeway, are you going to ask the developer to put up signs along the freeway 
saying please close your windows as you ride by here because you don't want to 
get any dust to get in? So there's 300,000 people a day who drive by the site, 
and it's not just a couple of neighbors. It's a large portion of San Gabriel Valley. 
So please take a look at the neutral government, does not work for the city, 
does not work for anybody else but for the citizens of California so thanks. 
 
 

 DTSC Response:  
 
The proposed removal action workplan addresses the contamination for soil and 
soil gas with excavation and soil removal. Please see response to Comment 15 
regarding groundwater investigation at the Site.    
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21 

Commenter: Kevin Castaing 
Pasadena, CA 

Category: Public 
meeting 

 

 Comment:  
Extend the comment period so the complex reports can be reviewed 
 

 DTSC Response: 
 
Please see response to Comment 3 regarding the Public Comment Period 
extension. 
 

 
 
 
22 

Commenter: Emily Abbot 
Altadena CA 

Category: Public meeting  

 Comment: 
Health is a human right.  It should not be limited to wealthy community 
 

 DTSC Response: 
 
The comment is noted and included in the project administrative record. 
 

 
 
 
23 

Commenter: Terry Vera 
Concerned citizen 

Category: Public 
meeting 

 

 Comment: Extend the comment period to July 18,2019 and full site cleanup.  30 
days is [sic] insufficient time to read such difficult that effect [sic] the safety of 
families and children. 
 

 DTSC Response: 
 
Please see response to Comment 3 regarding the Public Comment Period 
extension. 
 

 
 
 
24 

Maurice Shrader-
Frechette 
Neighbor 

Category: Public 
meeting 

 

 Comment: 
The cleanup seems rushed.  It should involve more upfront testing and then 
remove all toxics.  Our health matters! 
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 DTSC Response: 
 
Please see response to Comment 4 regarding previous investigation of 
contaminants at the Site. 
 

 
 
 
25 

Commenter: Kjell Klim 
Upper Hastings 

Category: Public 
meeting 

 

 Comment: 
30 days are not enough time 
 

 DTSC Response: 
 
Please see response to Comment 3 regarding the Public Comment Period 
extension. 
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2.2 Written Comments by emails and letters 
 
 
1 

Commenter: Charles Tupac, P.E. 
Supervising Air Quality Engineer 
SCAQMD Engineering and Permitting 
Division 

Category: email 
3/13/2019 

 

 Comment: 
South Coast A.Q.M.D is in receipt of the Public Notice for the Draft Remedial Action 
Work Plan for the above referenced project.  Due to the described impacted soil and 
proposed cleanup, we are commenting that the AQMD Rules 403, 1166, and 1466 
are applicable rules for the excavation portion of the project. 
 

 DTSC Response: 
 
AQMD Rules 403, 1166 and 1466 requirements will be implemented during field 
work.  
 

 
 
2 Commenter: Dr. Kristin 

Schader-Frechette 
Category: email 
3/13/2019 

 

 Comment: 
Could you tell me when the RAP for the toxic-waste site will be released by DTSC for 
the 3200 E Foothill Project, Pasadena (Envirostor id 19970020)? many scientists 
want to know. 
 

 DTSC Response:  
 
A Remedial Action Plan (RAP) is not being developed for the Site. A Removal Action 
Workplan (RAW) is proposed for the Site and was made available for public review 
on March 8, 2019.  The RAW specifies actions to be performed with the removal of 
soil and soil vapor contamination to current enforceable cleanup standards.  
 

 
 
3 Commenter:  Dr. Kristin 

Schader-Frechette 
Category: email 
3/19/2019 

 

 Comment: 
The DTSC only told people, only 2 weeks ahead of time about the public meeting.  
Yet working people often cannot attend a meeting with only 2 weeks notice [sic].  
How can working people possibly even read a 439-page document in two weeks--
-even if they are able to attend the meeting?  
 
The comment period must be extended so that people can have time to read the 
document. 
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The public needs a longer comment period, and the public was not given adequate 
notice of this meeting.  These actions of DTSC are cutting the public out of the 
decision-making process---and that is not good.   
 
The public deserves to be heard.  I request a response to my request for an 
extension of the comment period, and that request should be considered on its 
own merit--namely, that DTSC gave working citizens only 4 weeks notice [sic] to 
read a 439-page technical document ---and only 2 weeks' notice about a meeting 
and a document that affects them.   
 

 DTSC Response: 
 
Please see response to Comment 3 in Section 2.1 regarding the Public Comment 
Period extension. 
 

 
 
 
4 

Commenter: Bin Lee 
Pasadena, CA 

Category: email 
3/23/2019 

 

 Comment: My name is Bin Lee, and I'm a homeowner in Pasadena. In case I 
can't make it to the March 28 public meeting, I just wanted to voice my support 
for the Space Bank proposed project. 
 
I remember seeing/hearing presentations for this project at least a year ago. I 
liked it then, I still like it now. The ideas of multiple open spaces and paseos built 
around multi-use residential's puts Pasadena in the right direction of addressing 
housing and reducing VMTs. 
I heard there were some negative pressure from others who are concerned that 
the site won't be cleaned up properly. While I think it's a valid concern, I trust 
that you will do your best to show the city officials that you'll be meticulous and 
thorough in identifying and cleaning up any toxic soil on the premises. 
 
Their other concern about air quality near freeways are also valid, I am happy 
with some of the mitigation designs such as a noise barrier and trees to reduce 
some of the particulates. 
Both concerns are valid in a vacuum, but I caution that some folks opposing the 
project on those grounds are not making them on good faith (I've never heard 
them speak up for the rows and rows of residents living on Maple and Corson less 
than 1000 feet from the 210 and offering them air filters for their households).  
 
A lot of the negative sources are simply anti-development and anti-complete 
streets. They like to get riled up to say "no" to innovative ideas, but won't offer 
solutions to our city's problems. 
 
We know those folks are too stubborn to convince. I think you just need to make 
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your vision clear to city officials and the many many folks who are on the fence 
that this adds progressive values to our city. 
 
Long story short, you have my support. Just make sure you dot and " I's " and 
cross the " T's " 
Thanks for your time, 
 

 DTSC Response:  
 
Comment is noted and included in the project administrative record.  
 

 
 
 
5-
12 

Commenter: 
Karin Luster, Pasadena, CA 
Frank Duer South Pasadena, CA 
Kevin Castaing, Pasadena, CA 
Todd Brewer, Pasadena CA  
Janet Cooper, Pasadena, CA 
Janet Waldron, Pasadena, CA 
Laura Flaig, Pasadena, CA 
Darien Donner and Julius Renard, 
Pasadena, CA 
 

Category: emails (identical 
content) 
03/25,26,27 and 28/2019 
 
 

 

 Comment: 
Add to public record.   
Removal action workplan & CEQA findings, 3200 E. Foothill Blvd, Pasadena. 
 
1. We citizens, request an extension of the comment period from 30 days 
(deadline April 8) until July 8 (90 days)---because 30 days is  [sic] not enough 
time for citizens to review nearly 500 pages of the two documents (the Removal 
Action Workplan and the CEQA Findings for 3200 E. Foothill Blvd, Pasadena) that 
the developer has been working on since 2007. 
 
2. We citizens, request full testing and cleanup (including of the neurotoxin RDX 
used onsite) before any site development. We do not want land-use controls at 
the site. We do not want carcinogens left "in place."  We want full protection of 
public health. 
 
 

 DTSC Response:  
 
Please see response to Comment 3 in Section 2.1 regarding the Public Comment 
Period extension. 
 
Please see response to Comment 3 in Section 2.1 regarding potential explosives 
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contamination. 
 

 
13 

Commenter: Abundant 
Housing LA 

Category: letter 
03/26/2019 

 

 Comment:  
March 26, 2019 
 
Amanda Landry 
Gene Masuda 
Design Commission of Pasadena 
100 N Garfield Ave Pasadena, 
CA 91101 United States 
cburciag@cityofpasadena.net 
alandry@cityofpasadena.net 
To whom it may concern, 
 
We are writing in support of the mixed-use project, 3202 E Foothill Blvd. 
(Spacebank site), AHCP #11873, with 550 residential units including 69 of 
affordable housing. 
 
The greater Los Angeles region is facing a severe housing shortage. This project 
will provide much needed housing. By creating new housing in this neighborhood, 
it will help to reduce issues of gentrification and displacement in other parts of 
the region. Abundant Housing LA believes that these housing challenges can only 
be addressed if everyone in the region does their part.  
This project is in a great location with bus stops right there, walkable to the Gold 
Line (and more buses) and jobs and amenities at the Hastings Village shopping 
center. This will help lower rents and increase tax revenue. We urge you to 
approve the Design Review and support the project through the approval 
process. 
It is great to see the developer include 69 affordable housing units. These 69 
homes are very much needed during the housing affordability crisis that this 
region is facing. 
Best Regards, 
The Abundant Housing LA Steering Committee: 
 
 
Matt Dixon 
620 W Wilson Ave, Unit H 
Glendale 91203 
 
Mark Vallianatos 
3591 Canada St 
Los Angeles 90065 
 
Brent Gaisford 
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Downtown LA resident, CD 14 
Los Angeles 90013 
 
Leonora Camner 
1013 16'" St, Unit 102 
Santa Monica 90403 
 
Chelsea Byers 
 
Mark Edwards 
1174 N Curson Ave, #8 
West Hollywood 90046 
 
Gabe Rose 
 

 DTSC Response: 
 
The comment is noted and included in the project administrative record.  
 

 
 
 
14 

Commenter: Peter Jones Category: email 
03/25/2019 

 

 Comment: I understand that there is apartment construction planned in 
Pasadena and that the site still requires remediation of hazardous waste 
materials.  Please alter course on this project and be certain that the site 
presents no danger to future inhabitants.  Now is the time to decontaminate.  
The work won't be possible after construction is complete.  Thanks!! 
 
 

 DTSC Response: 
 
Please see response to Comment 9 in Section 2.1 regarding DTSC’s 
requirements to protect future receptors at the Site. 
 

 
 
 
15 

Commenter: Tyrone 
Hampton 
First District Councilmember 

Category: email 
03/27/2019 

 

 Comment:  
The residence of Pasadena would like for you to kindly extend the deadline for 
the environmental documents for 3200 E. Foothill Blvd., Pasadena to July 8, 
2019. If you have any questions, feel free to give me a call. 626-xxx-xxxx that is 
my cell phone number or you can call my office phone.  We would greatly 
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appreciate if you could accommodate this request thank you so much for your 
consideration 

 DTSC Response: 
 
Please see response to Comment 3 in Section 2.1 regarding the Public Comment 
Period extension. 
 

 
 
 
16 

Commenter: Gene Masuda 
4th District Councilperson 

Category: email 
03/26/2019 

 

 Comment: 
I am requesting formally that you please extend the citizen-comment period for 
this project of the toxic-waste site at 3200 E. Foothill Blvd., Pasadena CA 91107. 
 These two technical documents are nearly 500 pages long and our citizens need 
the time to review and comment on the "Removal Action Workplan" and the 
"California Environmental Quality Act Findings."  Having only 30 days to comment 
is not enough time to review the material thoroughly for our citizens in Pasadena. 
 Currently, the deadline is April 8, 2019 which is too soon for review. 
 
 

 DTSC Response: 
 
Please see response to Comment 3 in Section 2.1 regarding the Public Comment 
Period extension. 
 

 
 
 
17 

Commenter: David Storm 
Pasadena, CA 
 

Category: email 
3/29/2019 

 

 Comment:  
Thank you for the presentation on the Spacebank project on March 28, 2019. I 
urge you to delay the public comment time period to at least June 8, 2019 to 
allow time for the entire plan to be read and understood. This project is very 
important to me in that people will be living on this property, kids will be born 
and raised there, and given the planned layout, spending more time on this 
property than the average home owner. 
 
I do have a few questions: 

1. When was this property first tested and by what agency? 
2. I understand that a ground water evaluation was done in order to be 

placed on the priority list of the Army Corp of Engineers. Who did this test, 
when, and what position on the list is this property listed? 

3. While it is known that rocket fuel was stored at the facility, has the exact 
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location been determined? 
4. The chart on hot spots was color coded but not explained. What did the 

two different colors represent? 
5. How soon would the four wells be installed? An early determination of any 

issues that point towards a site cleanup that extends beyond the scope of 
the developer’s responsibility will be in everyone’s best interest. 

6. What is the Vapor Mitigation System, and has it been used elsewhere? 
 

 DTSC Response: 
 
Please see response to Comment 3 in Section 2.1 regarding the Public Comment 
Period extension. 
 
Response to Question 1.  Other than work performed on behalf of Space Bank, 
LLC in the early 1990's to remove PCB-containing oils from site transformers and 
replace with non-PCB oils, the first assessment of the site was performed by 
Tetra Tech in 1994 for the Los Angeles Metropolitan Transit Authority.  This 
document was a Phase I Environmental Site Assessment (ESA).  The Phase I ESA 
is a report commonly prepared for real estate transactions that identifies 
potential or existing environmental contamination liabilities. The US Army Corps 
of Engineers (ACOE) conducted a Site Investigation in 1999, and this is 
considered to be the first investigation to determine the nature and extent of 
contamination under the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA).  The ACOE conducted the investigation 
for its environmental cleanup program because this is a Formerly Used Defense 
Site (FUDS); which falls under the authority of the ACOE.  
 
Please see response to Comment 4 in Section 2.1 for additional information 
regarding previous investigation of contaminants at the Site. 
 
Response to Question 2:   Groundwater investigation has not been conducted at 
the site.  As part of the cleanup proposed by Pasadena Gateway and required by 
DTSC, four groundwater monitoring wells will be installed onsite, and the 
condition of the groundwater will be determined after four groundwater sampling 
events. Please see response to Comment 15 for additional information regarding 
groundwater investigation. 
 
Response to Question 3:  N-nitrosodimethylamine (NDMA) and perchlorate, 
chemicals associated with rocket fuels, have not been found at the site (38 soil 
samples for NDMA and 44 soil samples for perchlorate).  One detection of Otto 
fuel (a torpedo propellant) was detected at a low level in one soil sample. Please 
see response to Comment 3 for additional information regarding explosives 
contamination.  
 
Response to Question 4: The hotspots are indicated with two colors, one is 
related to the storm drainage system and associated seepage pits, and the other 
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are soil hotspots where the levels of contaminants are higher than cleanup levels.  
All identified hotspots will be excavated and removed.  
 
Response to Question 5:  The wells will be installed during the later phase of the 
cleanup activities to prevent the well heads from potential damage during 
earthwork.   
 
Response to Question 6:  Vapor mitigation systems are methods that are used to 
prevent vapor entering the building’s foundation.  There are four major methods 
including: sub-slab depressurization, submembrane depressurization, building 
pressurization, and indoor air treatment. In this case, the design and construction 
of the building and its subterranean parking lots would include a vapor barrier 
(purpose-specific plastic lining) along with a series of piping and a blower that will 
draw out the volatile organic compounds vapor in the soil before it could 
potentially enter the building through openings and cracks in the slabs. These 
methods have proven to be effective and widely used at sites for new buildings as 
well as retrofitted for older existing buildings with identified vapor intrusion 
problems.      
 

 
 
 
18 

Commenter: Gary Smith  
Pasadena, CA 

Category: email 
04/02/2019 and 
05/14/2019 

 

 Comment: submit Change.org petition 
 

 DTSC Response: 
Petition and signatures are attached at end of this document as Attachment 1.   
 

 
 
 
19 

Commenter: Richard Luczyski 
Pasadena, CA 

Category: email 
04/04/2019 

 

 Comment: 
 
I went to the public hearing last week and now have many questions on the 
project. The information document is quite long and so has the time element 
been on this project. Until last July was the first that most of us citizens hear of 
such a project. The information at that hearing didn't want to talk about all the 
contamination products at that time. Last week, 8 months later here it comes 
again. Still keeping people in the dark about the contamination at the site. Only 
now saying removal of soil will take care of the problem to a level that housing 
units can now be built on site. So now my questions start and this may become 
a two part email. 
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Question one: What health studies have been done on those people who have 
worked on the site all these years? If none then why not? Even knowing that 
this site was toxic and was being purposed for residential rental property. The 
studies have been going on for 3 to 4 years and I've heard at a planning 
hearing by as much as 15 years. 
 
Question two: Why weren't there any ground water sampling taken years ago 
as the project was started? Either by the developer or the City of Pasadena. I 
want to know a lot more about the toxic infusion of chemicals year after year 
from plain rain water run off at the site. Was any monitoring done while this 
was happening from the City of Pasadena? 
 
Question three: Was there any consideration of soil testing done when the 
freeway was constructed? At that time I'm sure water must have been tested 
under the new clean water act passed in Congress under Nixon? That area also 
had many houses that were raised to make way for the 210 freeway. 
 
Question 4: Was there any contamination, chemical or soil removed from the 
site without permits and if so how much and how long was it being done and 
Why? 
 
Question 5: I don't understand the reasoning of the depth of soil samples taken 
only looking for pesticides. How many samples were taken and why only 1/2 
foot in depth? It would seem to me that we would like to see what else is under 
that area soil. Maybe it was a different dumping ground away from other 
buildings and maybe even another fire pit area? 
 
Question 6: Tell us more about the Pasadena Fire Department visit to the site 
and why they issued a NFA for the site in 10/99? 
 
Question 7: Why wasn't Tetra Tech used to continue further studies on the 
site? They took no soil samples but were able to proclaim further studies need 
to be done for evaluation? 
 
Question 8: The DOD action NDAI in your report, 2.14 in 2006 said the current 
site is not for Residential use in current condition. Follow up please with what 
they considered what would be needed to make the site safe for residential 
use? They must have had some kind of information to back up their report and 
speak volumes to this issue? 
 
Question 9: What were the uses of Thallium Sulfate? Whatever the use, how 
much was used and what amount could still be on site? 
 
Question 10: You mentioned one site where Hexavalent Chromium was found 
but you also mentioned it was found at another site. Where was that other site 
and how much was found? 
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Question 11: Tell me why in 1999 the USACE, Endanger Assessment Report 
said that everything we are now talking about (Toxic's) was still there and 6 
years later it's gone to an acceptable level. Where did it go? Also the USACE 
findings 6/99 is different than the Maness Report pg. 9 of 10/98? Similar 
findings pg.12 of Ninyo & Moore 
There seems to be many organizations looking at this site and a wide variety of 
opinion exist over all these years. So what can we believe exists to today 
findings? 
 
Question 12: Do we have any lists from the Navy Department or whoever else 
was on site to tell us the amount of chemicals on site even then when the 
harmful effects of those chemicals were not well none at the time and the ease 
of how they were dispose? 
 
Question 13: Lets assume the site is cleaned up? How long after the site is 
cleared do further testing continue for all the harmful chemical products that 
were on site? Is there a quick review and then a waiting period of some time 
and other testing resumes before construction can begin? Summer heat could 
bring out more toxic vapors? 
 
Question 14: Could you explain more about what is entailed with the Liability 
Certificate Insurance? The current coverage is $5,627,760.00 Why was it 
raised another $1,682,509.66 recently and will we see another raise and for 
how long is this insurance enforce after the project is finished? What toxic 
liability insurance for health risks follows the project for years in the further? 
 
I'll finish for today but will continue to read your report and make further 
comments. My hope will be the extension of the comment period will allow 
more citizens to go through the mounds of information so they too can ask 
whether this project is safe for a neighbor hood or should it remain industrial 
and made into a parking lot like the MTA once wanted? 
Thanks for letting me have this time for comments. 
 

 DTSC Response: 
 
Response to Question 1.  
There was a preliminary health risk assessment performed by Ninyo & Moore 
(2015), the site was observed to have polynuclear aromatic hydrocarbons and 
metal concentration that exceeded site screening levels for residential use in 
the storm drain, catch basin and seepage pits.  
  
From available records, the developer has been interested in redeveloping the 
site since 2007, and it performed five environmental investigations from 2007 
to 2017 to evaluate the site’s suitability for various uses.  In 2018, the site was 
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approved for redevelopment as a mixed-use property by the City of Pasadena 
with the zoning change and the approval of the CEQA Sustainable Communities 
Environmental Assessment.   
 
Response to Question 2 
Rain water runoff at the Site is channeled into the storm sewer system.  DTSC 
is requiring the developer to install groundwater monitoring wells to investigate 
the potential of impacts from the site to the groundwater.  The local water 
distribution company tests and monitors the groundwater for municipal use on 
a regular basis.  Water distributed to Pasadena residents is considered to be 
safe under the EPA drinking water standards. 
 
Response to Question 3. 
DTSC is not aware of any soil testing when the southern portion of the site was 
demolished for the freeway.   
 
Response to Question 4. 
There has not been any report of contaminated soil removed from the site 
except for the removal of electrical transformers and the three underground 
petroleum storage tanks (one 2000-gallon and two 200-gallon tanks) and some 
soil in the excavated pits as presented in the Maness report (1998). The 
removal of the tanks was performed under permit from the City’s Fire 
Department.  The City of Pasadena Fire Department (which is the designated 
local authority supervising the removal and cleanup of underground storage 
tanks) determined that no further action (NFA) was warranted based on 
confirmatory soil sample results for petroleum in the excavated pits. The NFA is 
specific to the underground storage tanks and soil area in the pits.   
 
Response to Question 5. 
The pesticide soil sampling event mentioned in Ninyo & Moore report (2017) 
was for the western parcel of the property, across Kinneloa Ave from the main 
site.  The purpose of this soil sampling event (4 soil samples) was to determine 
whether the Dewey Pest Control company (adjacent property) had released 
pesticide onto the property (it did not).  Based on the historical record, this 
small western parcel was not developed by the Navy or used as part of the 
research and development facility.   
 
Response to Question 6. 
Please see DTSC response to question 4 in Section 2.1. 
 
Response to Question 7 
Tetra Tech was an environmental consultant to the Los Angeles County 
Metropolitan Transportation Authority.  It conducted a Phase I Environmental 
Site Assessment (ESA) and drafted the report.  The Phase 1 ESA is an 
environmental assessment for real estate due diligence process.  The goal of 
the report is to assess if current or historical property uses have impacted the 
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soil or groundwater beneath the property and could pose a threat to the 
environment and/or human health, and the potential financial liability 
associated with the findings.  Detailed assessment such as soil sampling and 
groundwater study are not in the scope of a Phase I ESA.  According to 
available records, this assessment was conducted when the LA County 
Metropolitan Transportation Authority expressed interest in purchasing the 
property.  The DTSC did not considered this report to be significant in the 
development of the RI/FS and the RAW. 
 
Response to Question 8 
The Final Focused Site Investigation (ITSI, November 2006) addressed 
potential contamination from Building 131.  Building 131 was a storage location 
for flammable material.  According to the report, the soil samples indicated 
that within the vicinity of Building 131, there was no further need for DoD 
action (cleanup) because contamination in soil was found to be below screening 
levels acceptable for industrial use. Industrial use was consistent with the use 
of the site as a self-storage facility. The DOD did not consider residential uses 
as none was proposed at the time. 
 
Response to Question 9.  
Thallium sulfate is not included in any of the site investigation reports, but the 
site soil was evaluated for thallium. Thallium was detected above the screening 
level of 0.78 milligrams per kilogram (mg/kg) in sediment within seepage pits 
and storm water drains in seven locations ranging from 11.5 mg/kg to 78.3 
mg/kg.  The contaminated sediment with their associated storm water drains 
and seepage pits will be excavated and removed for off-site disposal. Thallium 
could have been used in photoelectric cells, or as residue of rodenticides as it 
was typically used to control pests until the early 1970s.    
 
Response to Question 10. 
Hexavalent chromium can be found in nature from the regional alluvial 
sediment (gravel, sand, and silty clay from the nearby mountains).  It is also 
used as a coating for torpedoes due to its high anti-corrosive properties.  DTSC 
accepted the conclusion of the Remedial Investigation and Feasibility Study 
(Ninyo & Moore, Nov 2017), which indicated that there was no clear evidence 
that the hexavalent chromium found at the site was the result of past Navy 
activities.  It provided three reasons why the hexavalent chromium was likely 
to be natural-occurring:  
  

• Hexavalent chromium was detected in site soils throughout the 
site, and at all depths (3-150 feet below ground surface). The 
concentrations were very uniform throughout the site ranging from non-
detect to 1.2 mg/kg.  
• Concentrations of hexavalent chromium in the soil were not higher 
at locations where they would be expected to be much higher such as 
paint shop and machine shop at the facility.   A typical plating facility 
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with hexavalent chromium detections in soil site typically had 
significantly higher concentrations of hexavalent chromium in soil (30 
mg/kg to 321 mg/kg).  
• Testing of the former Dynamic Plating site in Burbank, with similar 
geology from the same Transverse Range of mountains, indicated 
background concentrations of hexavalent chromium from less than 0.20 
mg/kg to 1.9 mg/kg, which were collected from a soil boring at depths 
from approximately 3 to 124 feet below ground surface. This range of 
concentrations is similar to hexavalent chromium detected in soil at the 
Space Bank site of non-detect to 1.2 mg/kg. 

 
Response to Question 11. 
The three reports are for different areas from the facility.   The Maness report 
(1998) is specific to the underground storage tank removal.  The 1999 USACE 
Site Investigation report assessed and recommended the removal of storm 
drain, sediments and catchment basins.  The 2005 USACE Draft Final 
Preliminary Endangerment Assessment investigated different areas than the 
1999 investigation (Removal Action Workplan, Ninyo & Moore, 2007, Page 12, 
Section 2.7, first paragraph, 3rd sentence).    
 
The Phase I Environmental Site Assessment (ESA) was conducted to determine 
the potential environmental liability for real estate transaction.  The Tetra Tech 
Phase I ESA (1994) was performed for the MTA, and the SECOR Phase I ESA 
(2005) was performed for Kaiser Permanente, and numerous other 
investigations and assessment for the USACE and the developer.  Overall, the 
data and information from these reports are consistent with the known history 
of Navy’s activities at the site. 
          
Response to Question 12. 
DTSC is not aware of any US Navy or other information source that would 
provide the detailed chemical information used or disposed of from this facility.  
However, the chemicals used at this facility would be typical of those involving 
industrial operations with paint shop, machine shop, metal fabrication, vehicle 
maintenance, electronic laboratories, and part cleaning. 
 
Response to Question 13. 
Confirmatory sampling of the soil from the walls and bottom of the excavated 
area will be conducted after the suspected contaminated soil is excavated and 
removed.  Additional soil excavation may be necessary if the soil results do not 
meet specified cleanup goals as required in Section 5.7 of the proposed 
Removal Action Work plan.  The developer will submit a Remedial Action 
Completion report to DTSC for review.  This report contains details of field 
work, amount of soil excavated, the amount of backfill soil, confirmatory 
sampling data and lab results, exact locations of excavation using certified land 
surveyor, dust monitoring data, hazardous waste manifest, and any additional 
human health assessment needed. DTSC will review the report, and then issue 
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a no further action if the cleanup action meets the requirement as stated in the 
work plan.  The South Coast Air Quality Management District has strict 
guidelines to control dust and chemical emissions during the field work.  The 
work plan detailed these controls in its Soil Management Plan (Appendix B of 
the RAW). 
 
Response to Question 14. 
DTSC is not aware of the aware of the Liability Certificate of Insurance that is 
mentioned.  
  

 
 
 

20 
Commenter: Pasadena 
Mayor, Terry Tornek  

Category: letter 
04/09/2019 

 

 Comment: 
 
OFFICE OF THE MAYOR  
April 9, 2019 
Department of Toxic Substances Control 
Nick Ta, DTSC Project Manager 
5796 Corporate A  
Cypress, CA 90630-4732venue  
Re: Request to Extend Public Comment Period for the Space Bank Mini Storage 
Facility Draft Removal Action Work Plan (RAW) at 3200 E. Foothill Boulevard 
Pasadena, CA 91107 
 
Dear Mr. Ta, 
The City of Pasadena is formally requesting that the public comment period on 
the Space Bank Mini Storage Facility (formerly the Naval Information Research 
Foundation) Draft Removal Action Work Plan be extended 90 days to July 30, 
2019. It is our understanding that based on comments received at the public 
meeting on March 28, 2019 that the comment period extended 22 days to April 
30, 2019. This brief extension is an insufficient amount of time was concerned 
parties to provide meaningful comment on this critical remediation plan. The 
City for Pasadena has serious concerns that the scope of the Draft RAW is 
inadequate and will need to of be expanded. The requested extension is 
necessary to ensure proper time is provided for public review of the document. 
Sincerely, 
 
TERRY TORNEK 
Mayor 
 

 DTSC Response: 
 
DTSC responded to the Mayor of Pasadena on Apr 26, 2019. Please see 
response to Comment 3 in Section 2.1 regarding the Public Comment Period 
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extension.  
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Commenter: Richard Luczyzki 
Pasadena, CA 

Category: email 
4/10/2019 

 

 Comment:  
 
Question 1: Most of the contamination is in the soil. That's your statement. Can 
you tell me what the other parts are that are not in the soil? Why are you 
having vapor samples done? This project has been going on for a very long 
time and there has been no consideration for the health of the people still on 
site. Not even a blood sample from the owners of the property? What kind of 
notices were posted on the property letting those on the property to know of 
chemical contaminates on the property? Those that were known Cancer 
Causing chemicals? What are the other businesses other than self-storage that 
were there full time working in a business? Cancer doesn't just strike people in 
residential property. Industrial property isn't exempted. Failure to do a health 
study on the people present for years and those about to enter property is a 
symptom of how other developments have neglected health risks of potential 
health impacts present and future. The city made a wave of a pencil changing 
the zoning rules to now say mixed use is now ok. Still nothing has been done 
to the site. We really don't have a complete idea of what's on the site. If the 
people had a vote on the zoning changes I'm sure there would not be a 
change. This is how little the city planning confer with it's citizens on any 
serious issues. Tell me the difference between CEQA and SCEA on this project? 
Who is playing who? 
 
Question 2: Did the owner of the property have anything in writing to protect 
their position with the DOD to clean the site if any toxic waste was present and 
an accounting of what could be on the property? To be enforceable with Real 
Estate transactions it has to be in writing. That's the first thing you learn in real 
estate school. If the transaction was done in 1974 and the USACE determined 
a low priority in 2006, 32 years passed and no work was contemplated to 
remove anything to change the title use from Industrial to Residential. So who 
does it seem had low priority the new owner or the Gov't? What writings have 
been done for Gov't Compliance over the years? Tell us.   
 
Your answer for ground water is obscured. Pasadena Water and Power was the 
distribution company that provides our drinking water. You make it sound as if 
some company did the testing and monitored the ground water. Show us the 
records to back up your statement? Why on this project, records seem to have 
vanished to help tell the story on a city filled with history records. 
 
Could you tell us how many times in 45 years the paving has been changed on 
the property and if so where was it done and where was the wasted hauled to? 
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If there are well on the property or near where water flows from rain runoff 
and we don't know where it goes because no one watched even with the 
current rains we've had this winter, how can you tell me that it hasn't reached 
the existing Raymond Basin somewhere as the water flowed South and South 
west? Lets [sic] have some current testing done now when and rise in the 
water table may release better current information. Let that be done with 
citizen over site when testing? If Pasadena Water and Power did test and blend 
the water? Then what were they blending from a (Value) to another Value safe 
to drink? Once again Records 
 
Question 3: Maybe you need to ask those who built the freeway for records? 
Don't make assumptions that they don't exist.  After all there was another road 
to the south and orchards and probably other wells. There are pictures showing 
the area and those pictures should be shown in the presentation. The pictures 
tell a 1000 words [sic]. 
 
Question 4: Why was there a consent order done on the property and a 
$39,000 fine paid for removing contaminates without a permit. Check that one 
out. I've given a copy to Gene Musuda councilman for the district. 
 
Question 5: Maybe the site wasn't used by the Navy but who said it wasn't 
used for dumping purposes for chemicals. Further testing is needed just to 
make sure. You wouldn't like to have egg on your face if something did show 
up. Was any hydro carbon found in the shallow 4 test holes 1/2 ft deep? 
 
Question 7: I think we need to see Tetra Tech phase 1 report once again or 
maybe we never did see the complete report? If the MTA asked for the report, 
we should see what they saw and why they said more study is necessary. That 
was long ago and some of the very first studies done on the site. Let’s see 
what they said about the threat to the environment and or human health and 
surely the Potential liability associated with the findings? 
 
Question 8:  My question considers the complete site. "what does in the vicinity 
mean"? I have never walked the site and your presentation diagrams meant 
nothing to this observer. Even your answer concluded it was safe still for 
industrial use. You didn't tell me what would be needed to change the site to 
Residential use. 
 
Question 9: Thallium, What else could it have been used for and is any still 
present in any form that still might hurt people and small animals? Could some 
still be hiding under buildings or still in building that will find a dump site and 
kill wildlife birds on down to rats? 
 
Question 10: So we would likely see Hexavalent Chromium coming from many 
directions from rain water flows. Does such a chemical concentrate into a 
larger volume if water flows in one certain direction? This particular chemical 
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was it also found off site on a joining properties? What will be the method of 
clean up for this compound? It is toxic and a none carcinogen. 
 
 Question 11: so what has been removed from the site? I'm still confused with 
all the reports saying different things about the site. A better explanation is 
needed and I hope you can provide one. 
 
Question 12: Could it be someone know the answer but doesn't want the 
liability with their answer? 
 
Question 13: The AQMD, will they have stationary monitoring devises in place 
during the removal process? I don't want someone taking a lunch break to 
miss something that should be reported and have the site shut down until a 
confirmation is made of the problem. The AQMD does no real time Air Quality 
monitoring along our Pasadena area 210 freeway. By real time I mean I can 
see the numbers as I drive by the site. They are being made by the county to 
monitor the Big dig at the devils gate dam site when constructions begins. 
Maybe something like that is also needed at our toxic dust site? 
 
Question 14: There is a document, called Financial Responsibility Review 
Findings, Three class actions, Closure, Post closure  and corrective action. 
There is a comment section that needs to be read. The deficiency was cured 
but I don't no the total meaning of the Bond. the documented value now 
12/21/2018 was $5,627,760.00. The contact person is Karyn Chung. 
 
I'll be getting back again and hope to meet with other like minded persons to 
see what they have found. 
 
Richard Luczyski 
 

 DTSC Response: 
 

1. The contamination from multiple investigations have been found in 
subsurface soil, meaning below the property’s paved surface, buildings, 
in storm drains and seepage pits.  

 
Fifteen investigations have been conducted at the site.  The 
investigations consistently show contamination of heavy metals such as 
lead, nickel, chromium, thallium and cadmium; polynuclear aromatic 
hydrocarbons (PAHs are usually chemicals from burning gasoline, diesel, 
and coals); total petroleum hydrocarbons (such as diesel and gasoline), 
and volatile organic compounds (use in solvents, cleaners and paint 
thinner) were in the soil below the paved surface of the site, in the storm 
drain and seepage pits.  
 
Vapor samples were collected to determine whether volatile chemicals, 
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such as solvents and gasoline, were spilled and went into the soil below 
the pavement.  The soil gas survey found that there was an elevated 
level of volatile organic chemical vapor in the subsurface.  The 
excavation and removal of identified hotspots proposed in the removal 
action work plan is intended to remove the impacted soil and source of 
volatile chemical vapors. 
 
All California government agencies are required to comply with the 
California Environmental Quality Act (CEQA) when making a 
discretionary decision to evaluate the potential impacts of the decision. 
The City of Pasadena prepared a Sustainable Community Environmental 
Assessment (SCEA) to comply with CEQA.  The lead agency, in this case 
the City, can prepare a SCEA for transit priority projects, a specific type 
of residential and commercial development that is near mass transit 
system.  The remainder of the comment is not related the DTSC’s 
approval of the RAW, but nonetheless are noted and will be included in 
the administrative record.  The SCEA was available to public review and 
comment in February-March 2018. 

 
2. VOC contamination of the groundwater in the Raymond Basin is not 

specifically directed at this Site.  The Raymond Basin is a large 
underground aquifer that covers most of Pasadena and surrounding 
communities; there were impacts of VOCs from other known sources in 
the region.  Based on depth to groundwater at a reported 400 feet below 
ground surface, groundwater is not considered to be at risk from site 
historical activities.  The Pasadena Water and Power authority continues 
to use Raymond Basin, which is the main drinking water aquifer 
underneath the Site, to provide water to Pasadena residents.  However, 
groundwater at the site will be investigated as part of the removal 
action.  Data from the groundwater sampling events will provide DTSC 
with information whether additional action is required. 

 
DTSC reserves the right to pursue enforcement actions against all 
responsible parties, including the US Army Corps of Engineers (USACE), 
to investigate and remediate the Site. The remainder of the comment is 
not related the DTSC’s approval of the RAW but are noted and will be 
included in the administrative record. 
 

3. There were geotechnical studies for the soil which were important for the 
construction of the freeway, but no soil sampling was done for chemicals 
as it is required today.  

 
4. DTSC issued a consent decree to the US Army Corps of Engineers in 

2004 to compel it to proceed with additional site investigation.  The 
order was rescinded in 2007 when DTSC decided on an alternative 
administrative process.  
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5. The soil sampling in the small parcel across Kinneloa Ave was performed 
to determine whether the neighboring pesticide company had impacted 
that vacant lot.  Soil investigation is typically based on historical use, 
and the archival record indicates that the small lot was not developed or 
used by the US Navy.  DTSC is not aware of any evidence of illegal 
dumping on this small parcel.   
 

6. Tetra Tech Phase 1 ESA report was reviewed, and its findings were 
consistent with the results of subsequent investigations, i.e., the facility 
might have lead paint and asbestos. Sampling would likely be needed for 
heavy metals, petroleum and solvents. These hazardous materials were 
detected with subsequent investigations.  
 

7. Samples were collected in the vicinity of Building 131; in this case that 
means within 10-15 ft of this location.  
 

8. Thallium was detected in soil samples at the site underneath the 
pavement in the storm drain and seepage pits.  Soil containing thallium 
concentrations higher than cleanup levels will be excavated and 
removed.  
 

9. Hexavalent chromium detected in the site soil is considered to be 
naturally occurring, with values consistent for the Pasadena region, and 
is therefore not considered to be a contaminant of concern at the Site.       
 

10.DTSC is not aware of any removal actions of environmental 
contaminants other than the previously discussed three underground 
storage tanks and the transformer oils. 
 

11. Please see response to Question 10 from Comment 19 of this section 
above. 
 

12.The cleanup activities will comply with SCAQMD’s requirements including 
Rules 403, 1166, and 1466, and will be monitored continuously with air 
and weather monitoring devices at the Site.  
 

13.We do not have any record or knowledge of Financial Responsibility 
Review Findings for the Site.      

 
 
 
22 

Commenter: State 
Senator Anthony Portantino 
 

Category: letter 4/10/2019  
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Comment:  
 
April 10, 2019 
Mr. Nick Ta 
DTSC Project Manager 
Department of Toxic Substances Control 
5796 Corporate Avenue 
Cypress, CA 90630-4732 
 
Re: Request to Extend Public Comment Period for the Space Bank Mini Storage 
Facility Draft Removal Action Work Plan (RAW) at 3200 E. Foothill Boulevard 
Pasadena, CA 91107 
 
Dear Mr. Ta 
Recently, I met with the City of Pasadena and numerous Pasadena constituents 
who are truly concerned about the Space Bank Mini Storage Facility Draft 
Removal Action Work Plan. Their ask was simple, given the circumstances 
surrounding this project, they would like to request for the extension of the 
public comment period of the Draft Removal Action Work Plan. I join their 
concerns and ask you to consider extending the April 22nd deadline to July 30, 
2019. 
 
Respectfully, 
 
Anthony J. Portantino State Senator, 25th District 
 

 DTSC Response: 
 
Response provided in letter to the State Senator on April 26, 2019. Please see 
response to Comment 3 regarding the Public Comment Period extension. 
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Commenter: Dan Huynh 
Pasadena, CA 

Category: email 
4/10/2019 

 

 Comment:   
 
Hello Nick Ta, my name is Dan Huynh and I live in Pasadena. I wanted to write 
and thank you for the community update posted on the DTSC website. It 
informed me of the clean-up in easy to understand language and I have shared 
this with my network. There has been misinformation spread about this project 
online.  
 
Also, I wanted to know if you would you be able to clarify what steps were 
taken (in general) to select an expedited review or point me to a lay person’s 
resource. In my opinion, DTSC is requiring the developer to complete their due 
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diligence so it baffles me that there is such alarm.  
 
Lastly, I’m interested to know what happens next, will there be another public 
meeting in addition to the written responses from the department? If yes, I 
don’t recommend a town hall - these become soapbox sessions that aren’t 
productive. Instead, I would suggest having several tables where small groups 
of people can learn about the project in more depth. 
 

 DTSC Response: 
 
All the available public information is provided on line available at Envirostor at 
the following webpage.   
https://www.envirostor.dtsc.ca.gov/public/profile_report?global_id=19970020 
 
The cleanup process from this point on is as follows:   
 
After the public comment period, DTSC will compile all received comments, 
respond to each, and mail the responses to all the individual commenters, local 
residents and post them on line as part of the publicly-available project 
administrative record.   
 
Based on the comments received, the RAW may be revised accordingly.  Once 
DTSC approves the Final RAW, the developer will implement the approved 
RAW. DTSC will provide oversight to ensure that the cleanup is performed in a 
manner that is consistent with the approved RAW.  Once the cleanup is 
completed, the development company will submit a completion report to DTSC 
for review and approval. No further public meetings are currently planned. 
However, DTSC will continue to provide updates on the project to the 
community through a fact sheet.      
 

 
 
 
24 

Commenter: Dr. Kristin 
Schader-Frechette 

Category: email cc’ed 
4/13/2019 

 

 Comment: Dear Dr. Williams, 
 
Enclosed is a petition sheet from Pasadena residents who are requesting an 
extension of the comment period for the RAW and CEQA Findings for the US 
Navy toxic-waste site at 3200 East Foothill Blvd, Pasadena (SITE 19970020).  
The comment period is supposed to end April 8,2019, but we have requested 
an extension until July 8, 2019.  Giving citizens only 30 days to respond to 500 
highly technical pages is not sufficient and is not fair. 
The document covers a partial cleanup of a US Navy toxic-waste site on which 
affordable housing is to be built, that the DTSC earlier called an "imminent and 
substantial" danger (and yet it has not been cleaned up since this). This case 
could be another Hunter's Point--unless DTSC does the right thing. 
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There are 42 signatures on the enclosed petition.  In addition, 8 people wrote 
to Nicholas TA (with cc to 
info@pasadenacitizensforresponsibledevelopmnt.com), and two Pasadena City 
Council members, Victor Gordo and Nicholas Ta, both requested an extension 
until July 8, 2019. 
 

 DTSC Response: 
 
As presented in pages 8 and 9 of the Environmental Summary Report dated 
May 22, 2007 by Kennedy/Jenks, almost 15 years ago DTSC issued an order to 
compel the U.S. Army Corps of Engineers (USACE), which was involved with 
the site because it was formerly a U.S. Navy facility, to enter into negotiations 
to clean up the site:  

 
“...As a consequence of USACE’s reluctance to further investigate or 
remediate the Site, DTSC issued an Imminent and Substantial 
Endangerment Determination and Remedial Action Order (Order) on 2 
December 2004 … On 13 November 2006, DTSC revoked the Order and 
entered into a formal dispute resolution process with the USACE.” 
 

The site is considered to be safe based on the current industrial use with 
contamination confined below paved surfaces.  
 
Petition and signature pages are included at the end of this document as an 
attachment.  
 
Please see response to Comment 3 regarding the Public Comment Period 
extension. 
 

 
 
 
25 

Commenter: Ken Kules Category: email 
4/18/2019 

 

 Comment:  
 
The Sustainable Communities Environmental Assessment (CEQA EIR-equivalent 
document) for the 3200 Foothill project says in three locations that Pasadena's 
Jourdan well was shut down due to perchlorates in 1997 (see attached 
excerpts). 
 
In the second page, Rincon attributes the information to the state Department 
of Toxic Substances Control (DTSC). The third page is from comments by DTSC 
reviewers. In the fourth page, Ninyo & Moore cites "Pasadena, 2016" as the 
source. 
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I have exchanged e-mail with Pasadena Water and Power's Assistant General 
Manager for Water and he told me that: 
 
The main reason that Jourdan Well was shut down was mechanical issues.  We 
don’t [have] any data on perchlorate as the well was shut down before the 
perchlorate Action Level was issued in 1997.  There is nitrate in the well is 
above the MCL but there are only four data points, two are well below the MCL 
and two above so the data is unclear. 
 
Can you help me determine the validity of DTSC's claim regarding the Jourdan 
well? 
 

 DTSC Response: 
 
The Jourdan well information in the SCEA and DTSC documents were based on 
information extracted from the Pasadena Water and Power Public Health Goals 
Reports for 2013 and 2016.   
 
Pasadena Water and Power has recently stated that the Public Health Goals 
Report incorrectly stated the reasons for the well shut down.  The well was shut 
down because of air entrainment problem and high nitrates levels.  Mr. Mitchell 
Dion, Vice President for Water Delivery, confirmed this information at the 
Pasadena City Council meeting on May 13, 2019.  
 
Please see response to Comment 15 in Section 2.1 regarding groundwater 
investigation at the Site. 
    

 
 
26 Commenter: Laura Ellersieck Category: email 

5/3/2109 
 

 Comment: 
This "public comment" is in regard to the Draft Removal Action Work Plan for 
the Space Bank Mini Storage Facility at 3200 E. Foothill Boulevard, Pasadena. 
 
1.   I would like the plan to include explicit direction with respect to testing and 
cleanup of the sewer lines. We know people should not put toxins into sewer 
systems, but we also know that it happens all the time, and was likely more 
prevalent decades ago when people were generally less educated and 
concerned about the environment. 
 
Anybody who has ever dealt with old sewer systems also knows that cast iron 
rusts through, and clay is prone to breakage and joint leakage. 
 
I find it odd that the storm drain system was tested and found to have many 
toxins (indicating either pouring substances directly in or a lot of surface 
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contamination getting washed in), but the sewer lines have not been tested.   
 
Just leaving it up to the judgement of a dismantling person to "notice stains", 
and testing of large quantities of debris that happens to include the sewer lines 
and soil beneath, is not sufficient.  
 
I would like to see testing of the sewer lines for toxins.  If found, careful 
removal, checking for discontinuities, and testing of soil beneath. 
 
If you are unwilling to require explicit pre-testing, I request at least directing 
the sewer lines and soil beneath be carefully excised from surrounding 
horizontal areas and handled separately for testing and disposal. 
 
2.  If there are remaining toxic soil vapors after grading, I cannot agree with 
the plan to just "seal" and install vapor recovery systems if needed. The source 
of any remaining toxic soil vapors should be found and remedied while the site 
is cleared and accessible.  I understand the developer wants to limit their 
financial downside but transferring future liability to taxpayers while at the 
same time making further investigation and cleanup impossible does not seem 
like a good plan either. 
 

 DTSC Response: 
 
The highest concentrations of PAHs and metals detected at the site, including 
numerous analytes that exceeded residential screening levels (RSLs), were 
detected from the sediment samples collected from inside the storm water 
drain system. However, soil samples collected from outside the storm drain 
system did not typically show elevated levels of PAHs or metals.  
 
When storm drains are removed, a spotter will be present to note the locations 
of any suspected breaks in the storm drain pipes or basins. The spotter is a 
trained observer, typically a staff level geologist or engineer. The backhoe 
operator will remove the hardscape asphalt and cover soil (overburden) from 
over the top of the storm drain pipe. The operator will excavate along the side 
of the storm drain pipe until the full depth of the pipe is exposed. The spotter 
will evaluate the storm drain pipe for breaks or holes. Identified locations of 
any breaks or holes in the storm drain pipe will require excavation of 
underlying soil and confirmation sampling to verify that any potential leaks 
from the storm drain pipes have not impacted soil. Visual indication of soil 
condition is typically used to guide excavation, but not an acceptable method 
of confirming whether the soil is clean.  Only confirmation soil samples to be 
analyzed at California-certified laboratories will be accepted as valid project 
data.  
 
The soil in the sewer pump house was sampled and tested. This location, as 
the main junction for site sewage system, will be excavated and removed.  
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The RAW proposes the excavation and offsite disposal of soil contaminated 
with volatile organic compounds.  The vapor mitigation system built into the 
buildings is a contingency method providing safeguard for future residents if 
needed.  
 
Soil vapor, as currently detected may have a source underneath the freeway, 
which will not allow for source removal action. If a vapor mitigation system is 
necessary, DTSC will require the developer to submit a plan and financial 
assurance to support the continued operation and maintenance of the vapor 
mitigation system.   
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Commenter: Maurice Shrader-
Frechette 

Category: email 
05/13-14/2019 

 

 Comment:  
1. Unfortunately, your email address (to which the public is invited to send 

comments on the Space Bank RAW) is misspelled as 
"nichlos.ta@dtsc.ca.gov." in the public notice announcing the extension of 
public comments until May 14. I tried to email you a comment about the 
drain seepage pits, but a few seconds later, I received the message 
"Recipient address rejected" from the DTSC server.  I will send that 
comment in a separate email so that this email has a single purpose: 
Please extend the period for public comments on the Space Bank RAW for 
at least another month, since some people may try to send their comments 
to the wrong email at the last minute and not have time to discover the 
correct spelling. 

    
2. In reading the draft RAW for Space Bank at 3202 East Foothill Dr. in 

Pasadena, I noticed that although the bottom of a seepage pit will be 
covered with slurry, there is no mention of remediating the sidewalls: 
"Confirmation samples will be collected in sidewalls and the bottom of 
excavation pit according to the Confirmation Sampling section of the RAW. 
If bottom samples exceed SSCGs they will be slurry capped. An 
approximately 4 to 6-inch layer of concrete slurry will be poured over the 
bottom of the excavation (see Figure 2)." Please ensure that the RAW also 
makes provision for remediating the sidewalls. 

 
3.  Section 2.10 of the Space Bank RAW states, "ACM, including floor tile, 

roofing material, wall texture materials, and other materials, were 
identified throughout the facility."  ACM means "asbestos containing 
material". Yet nowhere does the RAW explicitly commit the cleanup effort 
to follow specific procedures as asbestos is removed.  The old buildings 
must contain asbestos, and there may also be places on site where 
discarded building materials were buried. Please ensure that the final RAW 
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or RAP addresses asbestos cleanup satisfactorily. 
 
4. The Space Bank RAW should not allow spreading out contaminated soil 

from one part of the property to another part.  Such an action would not 
remove the contamination; it would just make it less concentrated.  The 
text that describes Alternative 2 includes the following, and it ought not to 
be allowed: "If the initial soil vapor survey indicates a continued vapor 
intrusion risk at the site, step-out excavations may be warranted, and a 
second soil vapor survey would be conducted following mass site grading, 
including cut and fill operations that will move soils from the north to the 
south side of the site." 

 
5. Section 7.2.3 of the Space Bank RAW omits an important first step that 

should be completed prior to moving contaminated soil to a specific 
location on Space Bank property. First, the ground beneath any proposed 
location where contaminated soil will be temporarily stored should be 
thoroughly tested for all the contaminants that are suspected to be 
anywhere on the Space Bank site.  This will ensure that the soil beneath 
the stockpiles starts out clean.  If this step is not done, then when the 
temporary stockpiles are finally removed, those locations may still be 
dangerous, and there will be a temptation to declare victory, although no 
one will know for sure whether contaminants that have long been lurking 
beneath those piles are still there.  

 
6. The end of Space Bank RAW section 5.5 reads as follows; it contains an 

unhealthy gap (in bold font) in the schedule for removing VOCs:  
 

Perform a pre-site grading soil gas survey to evaluate if soil gas remains a 
vapor intrusion concern for future residential/commercial site users. If a 
vapor intrusion concern remains, as indicated by the pre-site grading soil 
gas survey, a second soil gas survey may be considered (in necessary and 
appropriate) following grading activities and step-out excavation. Should 
the vapor survey(s) indicate the presence of an elevated vapor intrusion 
risk, the risk will be mitigated through installation of vapor mitigation 
systems beneath future slab-on-grade residential structures. Instead of 
waiting a long time until residential structures are built, the revised RAW 
should mandate an immediate, effective removal of VOCs from the soil, so 
that workers, neighbors, and medical clients of Kaiser Permanente (which 
is located only 50 feet away from the Space Bank site) will not be put at 
risk for the many months that the current RAW will let VOCs continue to 
affect everyone's health. 

 
 DTSC Response: 

 
1. DTSC has received, from the public meeting, emails and letters, 38 sets 

of comments from 50 individuals.  The public comment period was 
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extended 22 days to April 30, 2018, and again an additional 14 days 
until May 14, 2019.  DTSC does not anticipate any further extension to 
the public comment period.  
  

2. The sidewalls of the seepage pits will be excavated, and additional 
excavation will be performed if confirmation soil sampling indicates 
contamination levels above remediation goals as specified in Section 5.3 
Page 30 of the proposed RAW. 

 
3. A certified asbestos abatement contractor will abate and properly 

dispose of asbestos containing materials.  The asbestos abatement 
contractor will obtain the appropriate permit for the abatement.  
 

4. The soil intended for mass grading is to be taken from the northern 
section of the site, which is considered to be clean soil based on 
investigation data.   
 

5. Excavated soil will be placed on heavy-duty construction-grade plastic 
tarps to prevent contamination of clean soil underneath. 
 

6. The health risk assessment will be performed with the soil vapor study 
data to determine the safety of workers and neighboring residents.  
Appropriate measures will be implemented to reduce risk if residual soil 
vapor is above regulated level as provided in the RAW. The comment 
regarding a soil vapor mitigation system is noted and will be included in 
the administrative record.  

 
 
 
28 Commenter: Lynne E Shannon Category: email 

5/11/2019 
 

 Comment: 
I am a renter at Space Bank Mini-Storage and I just found out about this 
matter regarding Space Bank by accident.  I am writing to protest the refusal 
by the Department of Toxic Substance Control (DTSC) to grant the 90-day 
extension and I urge you to please grant that extension.   
  
After reading everything I can find on this matter, I see that nowhere is there 
any mention of us renters who have been paying our money to rent storage 
units.  It is grossly unfair and wrong to leave us out of consideration, giving 
us virtually no time to express our concerns.   
  
While finishing my studies in New York, I have been renting self-storage units 
at Space Bank, I have not been able to store my belongings anywhere else.  
Some of us have been renting units at Space Bank for several years; some of 
us need to be out of California for a time.  We who are out of state cannot be 
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expected to drop everything and rush back to move our belongings.  We must 
go to the expense and considerable trouble of having to find another 
affordable storage facility, and we need that three months.  The best policy 
would be to give us six months, or to the end of the year.   
  
This matter has been going on anywhere from three years to thirteen years.  
Please give us renters another six months.   
  
Thank you for your kind consideration and cooperation. 
 

 DTSC Response: 
 
Please see response to Comment 3 regarding the Public Comment Period 
extension. 
 
DTSC is not involved with the Space Bank’s storage rental business 
operations. Questions regarding the storage space rentals should be directed 
to Space Bank.   
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Commenter: Dr. Kristin 
Shrader-Frechette 
 

Category: email 
05/13/2019 

 

 Comment:  
I am writing now because someone at DTSC has apparently shared information 
with the Pasadena Gateway developer (DTSC Envirostor ID 1970020) that has 
not been shared with the public, including with me.  Yet I am on the mailing list 
for all documents for this site. Moreover, information should not be shared with 
the developer if it is not also shared with members of the public. 
  
Here are my three concerns: 
 

(1) On 3-28-19, at the public-comment session on this site, I repeatedly 
requested that the site be tested for RDX and TNT. On 4-8-19, I sent 
DTSC a comment for the official record, officially asking that the site be 
tested for RDX and TNT. However, no one ever got back to me, regarding 
the content of my 3-28-19 request, or the content of my 4-8-19 request.  
Yet, on Monday evening 4-29-19, the site developers, at a Pasadena city 
council meeting, announced that they had agreed with recent the DTSC 
instruction to test the site for RDX.  My questions for you: 
  

(1.1) Why did DTSC not tell me about DTSC requiring testing for 
RDX, especially because I am the one who officially raised this 
issue? 
(1.2) Why did DTSC not tell me , at the same time as it told the 
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developer, that DTSC was requiring testing for RDX, especially 
because I am the one who officially raised this issue? 
(1.3) Why should I ---or any member of the public---be forced to 
receive essential site information from the developer, not DTSC---
something that  puts me at a disadvantage, relative to the 
developer----and which destroys the necessary “level playing field” 
that all participants in this process should have?  
(1.4) Is the DTSC aware that its lack of equal communication with 
members of the public, like me, reveals a pro-developer bias and 
lack of transparency that does not give the public equal treatment 
and that destroys public trust in the DTSC? 
  

(2)  On Monday evening 4-29-19, the site developers, at a Pasadena city 
council meeting, announced that they had 20-30 agreements that they 
had made with DTSC.  However, only two of those many Trammell-Crow-
DTSC legal documents appear on the Envirostor website, namely the 
2011 PPA and the 2017 PPA. This failure to reveal relevant site 
documents, to all interested parties, means that the developer denied 
that what we said about land-use controls was wrong---and yet the 
documents that may have contradicted our position and the position of 
documents on the DTSC website---were apparently documents that DTSC 
had not shared with us. My questions for you: 

  
(2.1) Why did DTSC not share with the public all the legal 
agreements that it had made with the developer? Without these 
documents, we cannot assess what the developer claims is the 
case. 
(2.2) Why did DTSC not share with the public all legal documents 
(that DTSC made with the developer), at the same time as it made 
these agreements with the developer?  
(2.3) Why should I---or any member of the public--- be forced to 
receive essential site information from the developer, not DTSC---
something that puts me at a disadvantage, relative to the 
developer----and which destroys the necessary “level playing field” 
that all participants in this process should have?  
(2.4) Is the DTSC aware that its lack of equal communication with 
members of the public, like me, reveals a pro-developer bias and 
lack of transparency that does not give the public equal treatment 
and that destroys public trust in the DTSC? 
(2.5) When will I receive copies of these 20-30 legal documents 
that the developer said on 4-29-19 that it made with DTSC? 
(2.6) When will copies of these 20-30 legal documents (that the 
developer said on 4-29-19 that it made with DTSC) put on the 
Envirostor website?   
  

(3) On Monday evening 4-29-19, I received notification from Erglae 



Response to Public Comments 
Space Bank Mini-Storage Facility (Former Naval Information Research Foundation), Pasadena  
August 5, 2019 
 
 

58 
 

Gomez that the comment period for the RAW, for Pasadena Gateway 
project, had been extended to 5-14-19.  However, there are two 
procedural problems with my receiving this information only the day (4-
29-19) before the end of the comment period.  The first problem is that  
other interested parties told me that they received this same extension-
notification much earlier than I received my notification.  A second 
problem is that this new information contradicts what I was explicitly 
told, in a 4-22-19 email from Nicholas TA.  Ta’s email said that “DTSC 
recognizes its clerical error on the webpage.  DTSC will accept and 
response [sic] to all comments submitted and received by May 14, 2019.  
However, we will not lengthen the public comment period with the a [sic] 
new extension. “ In fairness, DTSC should especially ensure that the 
correct information be sent to those people (like me) who were explicitly 
misled by DTSC’s earlier claims---as I was misled on 4-22-18. 
My questions for you: 

  
(3.1) Why did DTSC not share, with all interested parties, 
especially those on its official email list, all decisions DTSC had 
made?  
  
(3.2) Why did DTSC not share, at the same time, with all 
interested parties, especially those on its official email list, 
all decisions DTSC had made?  

  
(3.3) Why should I---or any member of the public--- be forced to 
receive essential site information from others, not DTSC---
something that puts me at a disadvantage, relative to the 
developer----and which destroys the necessary “level playing field” 
that all participants in this process should have?  

  
(3.4)  Is the DTSC aware that its lack of equal communication with 
members of the public, like me, reveals a pro-developer bias and 
lack of transparency that does not give the public equal treatment 
and that destroys public trust in the DTSC? 
 
Thank you for your earliest possible answers to the questions 
above. 

 
 DTSC Response: 

 
1. The additional soil sampling for RDX and TNT was discussed with the 

developer as part of technical consideration based on further review of 
the Remedial Investigation and Feasibility Study’s description of the on-
site laboratory and community input. 
 

2. Based on our record, there are only 2 legal agreements between DTSC 
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and the Pasadena Gateway LLC.   The Prospective Purchaser Agreement 
(Nov 2011) and the Amended Prospective Purchaser Agreement (Dec 
2017). Both are posted on line and available at the local depository for 
review.  
 

3. DTSC’s decision to extend the public comment period has been officially 
provided in Community Updates, mailing and email notifications.   

 
 
 
 

30 
Commenter: State Senator 
Anthony Portantino 
 

Category: letter 05/14/2019  

 Comment: 
 
May 14, 2019  
 
Mr. Nick Ta 
DTSC Project Manager 
Department of Toxic Substances Control 
5796 Corporate Avenue 
Cypress, CA 90630-4732 
 
Re: Request to Adopt Pasadena’s Recommendations for the Space Bank Mini Storage Facility Draft Removal Action 
Work Plan (RAW) at 3200 E. Foothill Boulevard Pasadena, CA 91107 
 
Dear Mr. Ta,  
 
I want to begin by thanking you for granting our request to extend the public comment period for the Space Bank Min  
Storage Facility Draft Removal Action Work Plan (RAW) at 3200 E. Foothill Boulevard Pasadena, CA 91107 on April 1  
2019. While the extension was shorter than what was requested, it provided valuable time for the community to voice 
their concerns. 
 
On May 13th, the Pasadena City Council voted to update Pasadena’s recommendations in response to the Draft Remov  
Action Workplan. The amended letter includes new cleanup recommendations by the City Council as well as the six 
recommendations originally proposed in City Manager Steve Mermell’s letter.  
 
As testing indicates the presence of toxins at the site, the city is requesting the full cleanup of  toxic materials before 
construction begins so as to not endanger local residents.  
 
I join with their concerns and urge you to adopt Pasadena’s recommendations for the Space Bank Draft Removal Actio  
Work Plan.  
 

Respectfully,  

 

Anthony J. Portantino 
State Senator, 25th District 
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 DTSC Response: 
 
DTSC reviewed the City of Pasadena letter on the Draft Removal Action 
Workplan and may revise the RAW based on technical validity and merit of the 
comments received.   
 

 
 
31 Commenter: Steve Mermell 

City Manager, City of Pasadena 
Category: letter 
05/14/2019 

 

 Comment: 
The City of Pasadena requests that the Department of Toxic Substances 
Control ("DTSC") consider our comments to the December 11, 2017 Draft 
Removal Action Workplan(DRAW). The DRAW, prepared by Ninyo & Moore 
Geotechnical and Environmental Consultants, proposes soil removal activities 
at the NIRF Site. The objective of the proposed work, as stated in the DRAW, is 
to Mitigate potential on-site exposure through 
ingestion, inhalation, and direct contact with soil impacted by chemicals of 
potential concern (COPCs) and mitigate their impact on human health or the 
environment in order to allow for the site's planned residential/ commercial 
use."  
 
A brief summary of the DRAW and City comments to the technical document 
are provided below. 
 
Summary of the DRAW  
 
The DRAW proposes excavation and off-site disposal of soil impacted by 
metals, polycyclic aromatic hydrocarbons (PAHs), petroleum hydrocarbons 
(TPH), and volatile organic compounds (VOCs). Site-specific cleanup goals for 
the COPCs were selected based on DTSC Modified Screening Levels (DTSC-SLs) 
and EPA Environmental Protection Agency Regional Screening Levels (RSLs). 
Soil and soil vapor confirmation sampling is proposed in order to assess the 
effectiveness of the planned soil removal. To the extent practicable, soil 
removal activities will continue until cleanup goals are met. If the cleanup 
goals for metals and PAHs are not achieved, a slurry cap will be installed at the 
bottom of excavation. If the results of confirmation soil, vapor sampling 
indicate residual vapor impacts at concentrations above cleanup goals, then 
sub-slab impermeable vapor barriers and venting systems, vapor mitigation 
systems (VMS) will be installed beneath all slab-on-grade residential 
structures. 
 
In the event that a slurry cap or VMS is utilized to achieve cleanup goals, a 
land use covenant (LUC) will be required. 
 
CITY OF PASADENA COMMENTS 
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The City generally concurs with the scope of work presented in the DRAW but 
requests that the following comments be addressed: 
 
1) Section 1.3.2 (Historical Site Use from 1945 to 1977) identifies various 
historical uses of the NIRF Site by the Navy, including research and 
development "primarily involving the design and testing of underwater 
weapons systems". Section 1.3.2 also discusses that" numerous and varied 
laboratories were identified at the site including: combustion, chemistry, 
hydro-propellants, welding, hydrodynamics, structures, metallurgy, 
experimental physics, ballistics, and simulator labs."  
 
According to the EPA November 2017 Technical Factsheets for hexahydro-
1,3,5-trinitro-1,3,5-triazinc (RDXY and for 2,4,6-rrinitrotolune (T T)2, these 
chemicals were " use extensively in the manufacture of munitions and accounts 
for a large part of the explosives contamination at active and former U.S. 
military installations." Based on this information, the City recognizes a 
potential for RDX and TNT to be a COPC for the NIRF Site and as such, 
recommends the development and implementation of a DTSC-approved 
sampling plan to investigate the presence of these chemicals onsite. 
 
2) Section 6.3.2 (Evaluation of Removal Action Alternatives - Alternative 2) 
discusses the installation of a slurry cap as a mitigation measure to be 
implemented in the event that concentrations of metals and PAHs in soil are 
above cleanup goals when the limits of practicable soil removal have been met. 
However, we found no discussion of mitigation measures for concentrations of 
TPH in soil above cleanup goals. The City recommends clarification of the 
mitigation measures that would be employed if residual concentrations of TPH 
are identified above cleanup goals following confirmation sampling. 
 
3) Section 6.3.2 also discusses soil vapor confirmation sampling and the 
mitigation measures to be implemented in the event that soil vapor cleanup 
goals are not initially met. As currently written, an initial soil vapor survey will 
be completed following impacted soil removal operations. If VOC 
concentrations above cleanup goals are identified, the DRAW states that 
additional step-out soil removal activities will be performed, and a second soil 
vapor survey will be completed following mass site grading activities. 
 
The City questions the plan to conduct mass grading of an area with known 
elevated concentrations of VOCs in soil vapor. The presence of elevated soil 
vapor concentrations would indicate that the source of the VOCs has not been 
adequately removed and any mass grading operations would have the 
potential to spread these 
soil impacts across the NIRF Site. The City recommends clarifying the subject 
mass grading procedure and recommends including requirements to mitigate 
the potential for moving VOC-impacted soil to other parts of the property. 
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4) The term Land Use Covenant, and in one instance Land Use Control, is 
referenced multiple times throughout Sections 6.3.2, 6.4.1, 6.4.2, and 6.4.9. 
as being required in the event that mitigation measures are needed for the 
protection of future site users. The City recommends that additional discussion 
be added to Section 6.3.2 for the purpose of informing the reader about the 
general use and benefit of LUCs and that no LUC shall be utilized if doing so 
could potentially expose children or adults to direct contact exposure to any 
contaminated soils. 
 
5) The response action proposed in the DRAW is limited to relatively shallow 
soils beneath the NIRF Site. The City understands that a groundwater study 
implemented under DTSC oversight is planned for the subject site. However, at 
this time the groundwater and deeper soils beneath the NIRF Site have not 
been fully investigated or characterized. Therefore, the City recommends 
incorporating additional language to the DRAW discussing this topic and 
identifying the workplan as a shallow soil only DRAW. 
 
6) The City, having an interest in the NIRF Site, has engaged an environmental 
consulting firm to provide third-party oversight of the RAW implementation. 
The City recommends memorializing the use of third-party oversight, on behalf 
of the City, in the DRAW's Soil Management Plan.  
 
7) The City requests that the DRAW make reference to the fact that 
groundwater testing will be done in conjunction with PPA and requests that it 
be done prior to construction of the project to ensure that the project does not 
preclude future groundwater cleanup efforts, if needed.  
 
8) The City expects DTSC to follow its Management Memo# E0-02-002-MM 
("Memo"), including but not limited to: a full analysis and documentation to 
support the claim of technical impracticability of meeting the unrestricted-use 
scenario; and an explanation as to why this DRAW is relying on land use-
restricting covenants when unrestricted use of the property is the goal. 
 
9) The City would like an explanation as to why a RAW is being proposed as to 
oppose to a RAP. 
 
10) Please provide an explanation as to whether the proposed slurry cap for 
Alternative 2 is a mitigation measure or a land use-restricting covenant. If the 
latter, please provide a full analysis documentation to support the claim of 
technical impracticability of meeting the unrestricted-use scenario.  
 
11) Pursuant to the Memo, please amend the DRAW to include an analysis of 
the adequacy of controls of the land use covenants for all proposed future 
uses. 
 
12) Pursuant to the Memo, please amend the DR.AW to include a discussion of 
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the lifecycle costs of any proposed land use covenant. 
 
13) Pursuant to the Memo, please amend the DRAW to include an analysis of 
the difference in property value of an unrestricted site compared to a site with 
land use restricting covenant(s). 
 
Thank you in advance for your cooperation in amending the DRA to incorporate 
the City's comments. 
 

  
DTSC Response: 
 
As the initial paragraphs are introductory or summarize the RAW, no response 
is warranted. Below are responses to the numbered comments: 
 
1. The developer, PGL, plans to develop a sampling work plan for DTSC review 

and approval to sample the site soil for RDX and TNT as part of the cleanup 
activities.  Previously, these chemicals were not included in analytical tests 
because documented historical operations at this Navy research and 
development facility did not indicate such use.  Soil testing for perchlorate, 
N-nitrosodimethylamine and Otto fuel – common propellant and fuel for 
torpedoes, rocket and missile - were non-detected, except for one sample 
with low detection of Otto fuel.  The one low detection of Otto fuel indicates 
that this facility was not a manufacturing or testing of large weapons such 
as torpedoes, missiles, or rockets.   

 
2. TPHs cleanup levels are provided in the proposed RAW (Chapter 5, Table 3), 

and additional excavation will be performed until confirmatory soil sampling 
shows soil concentrations of TPH are below the RAW remediation goals.  
 

3. The soil intended for mass grading is to be taken from the northern section 
of the site, which is considered to be clean soil based on investigation data.  
(Remedial Investigation & Feasibility Study, Ninyo & Moore, 2017).   
 
Excavated soil from identified hotspots and contaminated areas will be 
placed on heavy-duty construction-grade plastic sheeting to prevent 
contamination of clean soil underneath.  Soil piles will be covered daily 
when not in use based on SCAQMD requirement.   
 

4. The implementation of land use covenant (LUC), as provided in 22 CCR § 
67391.1, imposes appropriate limitations on land use to ensure that the 
Site remains safe for its intended use.  The cleanup goals as listed in the 
proposed RAW are protective of future residents. The LUC is intended to be 
a contingency in case that residual impact cannot completely be mitigated 
for residential use without additional protection such as vapor intrusion 
mitigating system.   See additional information on LUC in Responses 10 and 
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11 below. 
 

5. The groundwater well installation workplan will be developed as part of the 
cleanup activities. The Prospective Purchaser Agreement, a legal agreement 
between DTSC and PGL, established that groundwater investigation will be 
initiated by PGL.     

 
6. There is no regulatory requirement for a third-party monitor, and therefore 

DTSC cannot impose this requirement onto PGL.  However, DTSC 
understands the community concern, and will facilitate this discussion 
between the City and PGL for third-party monitoring of the removal action.    

 
7. See Response 5 above.  The PPA requires PGL to initiate a groundwater 

investigation with the installation of four wells and four sampling events.  
The planned locations for the wells, soil and groundwater sampling 
protocols were developed with DTSC oversight.  DTSC determines that the 
planned groundwater investigation is technically applicable for the Site.  
 

8. DTSC will review site confirmation sampling and post-removal action soil 
gas survey results and will make the determination whether additional 
action is required with a site-specific human health risk assessment. The 
determination will follow DTSC existing technical guidelines and directives, 
including the Health and Ecological Risk Office Note 4 – Guidance for 
Screening Level Human Health Risk Assessments (May 14, 2109).   

 
9. Under state law, a remedial action plan is required for project that is 

estimated to be over $2 million; typically considered to be more complex.  
This removal project is estimated to be $1.913 million, therefore a removal 
action workplan was developed.  Both categories require a comprehensive 
review of site data, the development of alternative remedial actions 
analysis, public involvement, and the development and implementation of a 
removal or remedial action plan.  Cleanup goals for both actions are the 
same enforceable standards that must be consistent with the proposed land 
use. 

 
10.A slurry cap is a remedial method because it prevents further exposure of 

contaminants. However, any residual contamination, i.e. chemical of 
concern that is left on-site above the residential standards, i.e. unrestricted 
use, would require a land use covenant (LUC) to ensure that the cap 
remains intact.  The LUC specifies the restrictive land use conditions to be 
protective for the intended use of the property.   

 
11.A land use covenant is a legal agreement between DTSC and the property 

owner that runs with the land.  It is binding upon owners and occupants, 
incorporated into deeds and leases and any conveyance of property, with all 
cost to be paid by the land owner. The legal agreement stays in effect until 
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the residual contamination is fully addressed and the site is suitable for 
unrestricted use. A product of the LUC could be a soil management plan 
whereby any soil excavation will have to be managed in a specific manner 
to avoid the release of contaminants into the environment or create an 
exposure pathway to the residents.   

 
12. Life-cycle cost of LUC is considered to be minimal.  In addition to filing fee 

to record the LUC and notification to tenants or property buyer, the 
property owner is required to submit to DTSC every 5 years a 5-year review 
letter reporting whether any actions involving the LUC were initiated, and 
how the activities were performed in accordance with LUC requirement. 

 
13.DTSC does not perform calculation of property value based on whether a 

land use covenant is needed for the site. This is not an environmental issue 
and is not germane to the DTSC’s approval of the RAW, which is intended 
to be protective for the proposed residential use without regard to property 
value.  

 
 
 
 
32 

Commenter: Dr. Kristin Shrader- 
Frechette 

Category: email 05/14/2019  

 Comments:  
 
New Information: New 2019 ESLs for Soil Vapor and Groundwater and 
Request to Reopen CEQA Process, DTSC Site 19970020 
Kristin Shrader-Frechette, PhD* 
on behalf of the Board of Stop Toxic Housing in Pasadena 
Tina Fredericks (community outreach); Kristin Shrader-Frechette, PhD 
(scientific data); Gary Smith (treasurer) 
 
Overview 
 
New information, published 1-24-19 by the California DTSC and State Water 
Resources Control Board, gives new environmental screening levels (ESLs) for 
soil vapor, groundwater, and other environmental media. CA Waterboards, 1-
24-19, 
https://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/ES
L/ESL_Cover%20Memo_24Ja_19.pdf; CA Waterboards, 2-14-19, 
https://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/esl
.html; Cox-Colvin Environmental Associates, 2019, 
https://www.coxcolvin.com/vapor-intrusion-fundamentals-part-3-
attenuation-factors/; CA Waterboards, 1-24-19, 
https://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/ES
L/new/ESL_Summary_Tables_24Jan19_Rev1.pdf; CA Waterboards, 1-24-19, 
ESL_Workbook_Interim Final_24Jan19_Rev1 Because the site-assessment 
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documents for the Pasadena toxic-waste site (DTSC Site 19970020) have not 
employed these new screening levels and done complete testing, they would 
not adequately protect people from (carcinogenic) vapor-intrusion (VI) and 
groundwater harm. Therefore we request that the CEQA process for this site 
be reopened, so as to do testing, analyses, and remediation that take account 
of the new ESLs and their more effective human-health and environmental-
health protection. 
 
1. Better Health Protection from the New ESLs 
One of the most important aspects of these new ESLs is to provide better 
groundwater protection and better protection of building occupants from 
exposure to volatile organic chemicals (VOCs) that migrate from the 
environment to the indoor air. The new ESLs will be much more stringent in 
protecting health because some of the new soil-vapor attenuation factors (AF) 
will be 60 times more conservative than the earlier AFs. (AFs ------------------
-------------- 
* Shrader-Frechette, an environmental scientist and environmental-justice 
expert, directs the Center for Environmental Justice and Children’s Health 
(Los Angeles) and is a board member of Stop Toxic Housing in Pasadena. A 
Pasadena resident, she holds an endowed chair at U of Notre Dame where 
she teaches Fall semester. Author of 18 books and 450 scientific articles, she 
has served on US EPA’s Science Advisory Board and many US National 
Academy of Sciences boards/committees. The governments of Australia, 
Canada, Congo, Germany, Netherlands, Norway, Sweden, and the US have 
repeatedly sought her help in dealing with their own hazardous-waste 
problems. The US National Science Foundation has funded her scientific 
research for 28 years, and she has won international/national awards for pro-
bono work to protect poor/minority communities from pollution throughout 
the world. (kshrader@ nd.edu, website https://www3.nd.edu/~kshrader/) 
 
vary in space and time, and they measure decreases in contaminant-
concentrations during vapor migration. Alameda County Bar Association, 2-6-
19, https://www.acbanet.org/2019/02/06/supplement-to-california-vapor-
intrusion-guidance/; Colvin Environmental Associates, 2019, 
https://www.coxcolvin.com/vapor-intrusion-fundamentals-part-3-
attenuation-factors/. 
 
Because these newer AFs are based on the fact that VOC attenuation is not as 
great as thought in the past, and therefore that VOC concentrations during 
migration will be higher than believed in the past, they likely will significantly 
increase the number of sites at which vapor intrusion (VI) investigation, VOC 
cleanup, and VOC mitigation are required. As a result, they will better protect 
public health. In other words, the new ESLs likely will lead responsible parties 
to fully characterize VI sites, develop more complete conceptual site models 
to deal with VI and VOC problems, “(including identification of VI sources, 
transport mechanisms, and exposure pathways), and more aggressively 

https://www3.nd.edu/%7Ekshrader/
https://www.coxcolvin.com/vapor-intrusion-fundamentals-part-3-attenuation-factors/
https://www.coxcolvin.com/vapor-intrusion-fundamentals-part-3-attenuation-factors/
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institute active remediation strategies rather than rely on long-term VI 
mitigation.” Alameda County Bar Association, 2-6-19, 
https://www.acbanet.org/2019/02/06/supplement-to-california-vapor-
intrusion-guidance/; Colvin Environmental Associates, 2019, 
https://www.coxcolvin.com/vapor-intrusion-fundamentals-part-3-
attenuation-factors/. 
 
2. Application of the New ESLs to the Pasadena Toxic-Waste Site 
 
2.1 Full, Pre-Construction Soil VOC Testing Is Needed to Implement New ESLs 
New information, about the January 2019 California ESLs that are lower than 
in the past, requires reopening the CEQA process for the Pasadena toxic-
waste site for at least 5 reasons, so that site soil can be adequately tested. 
 
First, the existing site documents do not employ the newer (January 2019), 
safer ESLs, and therefore they do not adequately protect the health of site 
residents according to the latest scientific information. Residents deserve 
current, not outmoded, health protection, and the only way to achieve this is 
to reopen the CEQA process and do more and more extensive site-soil 
testing, analysis, and remediation. 
 
Second, because the site has never had a systematic soil-sampling plan on 
which the new ESLs can build, the CEQA process must be reopened so that 
full testing and the new ESLs can be employed. That is, “due to access 
limitations, very few of the [site soil] samples have been collected within the 
footprint of existing buildings and structures”---which cover approximately 
67% of the site, Kennedy/Jenks, Environmental Summary (ES), p. 26, 
https://www.envirostor.dtsc.ca.gov/public/deliverable_documents/46498609
78/Environmental%20Summary%20Report%20Jenks%20May%2022%20200
7%20.pdf. Remedial Investigation (RI), figure 7, pp. 20, 28-29-38, 
https://www.envirostor.dtsc.ca.gov/public/final_documents2?global_id=1997
0020&doc_id=60406079 and Removal Action Workplan (RAW), pp. 31, 36, 
34, 
 
https://www.envirostor.dtsc.ca.gov/public/community_involvement/7425007
462/Removal%20Action%20WorkPlan%2012.12.2017.pdf while pavement 
covers the remaining 33% of the site. SCEA, p. 8, 
https://ww5.cityofpasadena.net/planning/wp-
content/uploads/sites/56/2018/01/3200-E-Foothill-SCEA.pdf Because of 
inadequate site testing, site documents admit that site “sources” of 
contaminants, especially VOC contaminants, have not been located. Eg, 
Kennedy/Jenks, ES, 29-33, 37-38; RAW 17, 25,26, 68 The CEQA process 
needs to be reopened so as to apply the new ESLs and to achieve full, 
unbiased, representative site-soil testing, including grid- and transverse-
based sampling. 
 

https://www.coxcolvin.com/vapor-intrusion-fundamentals-part-3-attenuation-factors/
https://www.coxcolvin.com/vapor-intrusion-fundamentals-part-3-attenuation-factors/
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Third, not even all of the 11 suspected site-soil hot spots has [sic] been 
tested. RAW, p. 27 When soil has been tested, the average depth typically 
has been 10 feet. eg, RAW, p. 24 table 2, RI To remedy these testing 
deficiencies and apply the new ESLs, the existing site-soil 
testing/sampling/remediation data also do not provide a sound basis on which 
the new ESLs can build, so the CEQA process must be reopened. 
 
Fourth, because no testing whatsoever has been done of any site soil within 
183 feet above the water table/groundwater, RAW, pp. 7-8, 17, figures 4, 6, 
9, 11, 12 and because 
“the [site’s] primary cancer and non-cancer risk drivers are soil gas 
concentrations” of the VOCs PCE, TCE and CT, RI, p. 34; RAW, p. 31 DTSC 
has repeatedly warned that VOCs in deeper soil threaten groundwater and 
will continue to pollute groundwater. Appendix A in RI (A in RI), pp. 4, 8, 9, 
and 10 of 20, 
https://www.envirostor.dtsc.ca.gov/public/final_documents2?global_id=1997
0020&doc_id=60406079 To remedy this failure to test deeper soil, especially 
for VOCs, and to employ the new ESLs, the CEQA process must be reopened. 
 
Fifth, 17 of the 20 site studies do not fully meet US EPA level-II data-
validation requirements. RI, pp. 43-44 Of the three site studies that do meet 
all US EPA data-validation requirements (namely SECOR 2006, ITSI 2006, 
and Kennedy/Jenks, SVSR, 2007), RI, pp. 43-44 none is complete. One failed 
to do legally required soil matrix and carcinogenic vapor sampling; another 
assessed soils only near 1 of 25 buildings; the third assessed only VOCs and 
only in shallow soils. Kennedy/Jenks, ES, pp. 6,9,10 
Because no site studies are both complete and fully meet US EPA data-
validation requirements, they do not provide a sound basis for applying the 
new ESLs. Therefore the CEQA process needs to be reopened so that 
additional, complete, validated studies can be done and so that the new ESL 
can be used. 
 
2.2 Full, Pre-Construction Soil VOC Cleanup Is Needed to Implement New 
ESLs 
New information, about the January 2019 California ESLs that are lower than 
in the past, requires reopening the CEQA process for the Pasadena toxic-
waste site for at least 3 reasons, so that site soil can be adequately 
remediated in ways consistent with the new ESLs. 
 
First, because the current project (as outlined in site documents) could not 
meet the new ESL mandates for “short term action,” that is, for speedy 
mitigation of unhealthy levels of VOCs, the entire project would need to be 
redesigned to include full, pre-construction site testing and cleanup and thus 
reopening the CEQA process. The current project RAW and site documents 
call for no pre-construction remediation of VOCs that are the main “risk 
drivers” at the site RI, p. 34; RAW, p. 31. Instead the only pre-construction 
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remediation required for the project is removal of 11 hot-spots that contain 
mainly metals, not VOCs RAW, p. 31 Therefore, as a result of this very 
minimal pre-construction, partial site cleanup, the RAW (p. 31) is forced to 
admit that “after…removal of identified soil hot spots…it is unknown if 
[carcinogenic] VOCs in soil…will continue to present a…concern.” RAW. p. 31 
Because the removal of 11 suspected hot spots probably will not remove the 
VOC threat, the RAW says that, post-construction, the developer may need to 
do soil-vapor extraction. RAW, pp. 47ff; RI, pp. 39ff 
 
However, the developer admits that his doing post-construction soil-vapor 
extraction would cause increased cancer “risks …[for] more than a year” to 
site “residential and commercial users” (RAW, p. 50). Therefore, because the 
developer wants to use years-long soil-vapor extraction, post-construction, to 
remove any remaining (carcinogenic) VOC threats in shallow soil, the 
developer’s current project plans could not meet the new ESL requirements 
that require VOC urgent mitigation to be done in only days or accelerated 
mitigation to be done in only weeks. 
 
For instance, consider the case of TCE—one of the site’s 3 main “risk 
drivers.” These three VOCs, including TCE, are “widely distributed,” 
“throughout the site in all areas.” RAW, pp. 47, 50 Moreover site TCE is 
present at levels that are up to 10 times higher than the old, less protective 
ESLs. Appendix D, p. 8 of 8, table 4, of RI Given these high TCE levels, it is 
highly possible that indoor air in new apartments at the site could have TCE 
levels of 2 micrograms/cubic meter. But if so, the new ESLs mandate that this 
level of TCE must be mitigated in only “days.” CA Waterboards, 1-24-19, 
ESL_Workbook_Interim Final_24Jan19_Rev1 Yet obviously the years-long 
post-construction mitigation achieved through soil-vapor extraction (see 
previous paragraph) could not meet this ESL mandate. 
Why not? For one thing, site soil-vapor extraction takes “more than a year” 
to implement. RAW, p. 50 For another thing, residents could not merely open 
their windows, for instance, to mitigate the high levels of TCE, because all the 
apartments are beside the 10-lane I-210 freeway, one of the busiest 
freeways in the county, thus one that causes extremely unhealthy levels of 
diesel particles. 
 
Therefore, to meet the new ESL requirements, including their “urgent” and 
“accelerated” mitigation of VOCs, the developer could not use his current 
project plan for post-construction VOC remediation. Instead, because the 
developer would need a new project plan, one that included full, pre-
construction site testing and remediation of 
 
VOCs, along with using the new ESLs; therefore the CEQA process would 
have to be reopened. 
 
Second, because (as the previous section showed) site documents admit that 
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site “sources” of contaminants, especially VOC contaminants, have not been 
located, Eg, Kennedy/Jenks, ES, 29-33, 37-38; RAW 17, 25,26, 68 those 
contaminants cannot be removed or cleaned up in ways consistent with the 
new ESLs. One cannot remove contaminant “sources” that have not been 
located, any more than a surgeon can remove the source of cancer 
metastases, when she has not located the primary cancer. Therefore the 
CEQA process needs to be reopened so as to apply the new ESLs in more 
comprehensive site testing that will help locate site sources of contaminants, 
implement the new ESL response actions and action levels, mitigate site 
contaminants, and achieve full, unbiased, representative site-soil testing, 
including grid- and transverse-based sampling. This testing and application of 
the new ESLs will help reveal the site sources of contaminants, something 
needed for effective cleanup. 
 
Third, because (as the previous section showed) site documents admit that 
site “sources” of contaminants, especially VOC contaminants, have not been 
located, Eg, Kennedy/Jenks, ES, 29-33, 37-38; RAW 17, 25,26, 68 those 
contaminants cannot be cleaned up. Yet because the developer wishes to 
build apartments on the site, after doing only hot-spot removal, and without 
testing/locating/removing site sources of contaminants, this means that site 
sources of contaminants will remain, after the buildings are in place. But if 
the sources remain, groundwater and indoor air have the potential to 
continue to be affected, contrary to what the ESLs require. The only way to 
remove the future potential of site sources---to contaminate indoor air and 
groundwater---is to remove them preconstruction because not all soil 
contaminants under buildings can be removed once buildings are on top of 
them, especially when those contaminants are “widely distributed,” 
“throughout the site in all areas,” as they are at this site. RAW, pp. 47, 50 
 
2.3 Full, Pre-construction Groundwater Testing Needed to Implement New 
ESLs 
This new information, about the January 2019 California ESLs that are lower 
than in the past, requires reopening the CEQA process for the Pasadena toxic-
waste site for at least 3 reasons, so that site groundwater can be adequately 
tested and remediated. 
First, the existing site documents do not employ the newer (January 2019), 
safer ESLs, and therefore they do not adequately protect the health of site 
residents according to the latest scientific information. Residents deserve 
current, not outmoded, health protection, and the only way to achieve this is 
to reopen the CEQA process and do more and more extensive site-
groundwater testing, analysis, and remediation. 
 
Second, because the site has had no groundwater testing at all, site 
groundwater conditions are “unknown. RAW. p. 36 Yet two city drinking-
water wells, closest to the site, had to close, likely because of site 
contaminants. p. 4 of 14, 



Response to Public Comments 
Space Bank Mini-Storage Facility (Former Naval Information Research Foundation), Pasadena  
August 5, 2019 
 
 

71 
 

 
https://www5.cityofpasadena.net/water-and-power/wp-
content/uploads/sites/54/2017/08/City-of-Pasadena-Public-Health-Goals-
Report- 2013.pdf; p. 2, https://www. 
waterboards.ca.gov/losangeles/waterissues/programs/remediation/perchlorat
e/ 030428_perchlorate update.pdf Because it is unknown whether the site 
could satisfy the new ESL “short-term action levels,” that is, very quick 
mitigation of dangerous contaminants in only days or weeks, the CEQA 
process must be reopened, so that full groundwater testing can be done prior 
to construction. Many site toxins, that cause groundwater contamination, 
cannot be effectively removed, once buildings are constructed on the site, so 
the groundwater testing and remediation must be done before any site 
development. 
 
Third, for a number of chemicals, including tetrachloroethene (PCE) and 
trichloroethene (TCE), the new groundwater VI ESLs are more stringent 
(lower than) the maximum contaminant levels (MCLs) normally applied to 
drinking water. Waterboards, 1-24-19, 
https://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/ES
L/new/ESL_Summary_Tables_24Jan19_Rev1.pdf Likewise, the new 
groundwater ESLs are lower than the maximum contaminant levels (MCLs) 
normally applied to drinking water. For TPH ESLs---now correctly called 
“petroleum mixture ESLs, as the correct term is petroleum-gasoline, 
petroleum-diesel, petroleum-motor oil, petroleum- jet fuel, etc”---the new 
ESLs are 2 to 8 times stricter than the drinking-water standards (MCL) CA 
Waterboards, 1-24-19, 
https://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/ES
L/new/ESL_Summary_Tables_24Jan19_Rev1.pdf Therefore, the CEQA 
process must be reopened, and pre-construction groundwater testing must be 
implemented, so that the new ECLs can be implemented. 
 
For instance, when groundwater has only 2 micrograms/liter of water of TCE, 
the new ESLs mandate short-term remediation actions that must take only 
weeks or days. CA Waterboards, 1-24-19, ESL_Workbook_Interim 
Final_24Jan19_Rev1 Yet the current project plan calls for groundwater testing 
over roughly one year, after which presumably remediation and mitigation 
would need to be accomplished. Yet these short-term remediation actions 
cannot be accomplished if the groundwater has not been tested, and the 
project plan also calls for no specific groundwater remediation actions that 
are likely to satisfy the new ESLs. Therefore the CEQA process must be 
reopened, so that groundwater protection can be achieved through pre-
construction site testing and mitigation that addresses the new ESL norms. 
 
Pre-construction groundwater testing is especially needed because the 
primary site contaminants (that are the major contributors to the site’s high 
health risk estimates) are PCE, TCE, and CT. RAW 31 Yet no site testing 
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whatsoever has been done of any site soil within 183 feet above the water 
table/groundwater, RAW, pp. 7-8, 17, figures 4, 6, 9, 11, 12 and DTSC has 
repeatedly warned that VOCs in deeper soil threaten groundwater and will 
continue to pollute groundwater. Appendix A in RI (A in RI), pp. 4, 
 
8, 9, and 10 of 20, 
https://www.envirostor.dtsc.ca.gov/public/final_documents2?global_id=1997
0020&doc_id=60406079 To remedy this failure to test groundwater, to test 
deeper soil, especially for VOCs that can affect groundwater, and to employ 
the new ESLs, the CEQA process must be reopened. 
3. Better Health Protection from the Forthcoming Guidance on Vapor 
Intrusion 
New information, a “supplement to California’s vapor intrusion (VI) guidance-
-- titled “Interim Supplemental Guidance: Screening and Evaluating Vapor 
Intrusion” (Supplemental VI Guidance), is scheduled to be released for public 
comment in early 2019.” Alameda County Bar Association, 2-6-19, 
https://www.acbanet.org/2019/02/06/supplement-to-california-vapor-
intrusion-guidance/; see also CA Waterboards, 1-24-19, 
https://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/ES
L/ESL_Cover%20Memo_24Ja_19.pdf; CA Waterboards, 2-14-19, 
https://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/esl
.html; Cox-Colvin Environmental Associates, 2019, 
https://www.coxcolvin.com/vapor-intrusion-fundamentals-part-3-
attenuation-factors/; CA Waterboards, 1-24-19, 
https://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/ES
L/new/ESL_Summary_Tables_24Jan19_Rev1.pdf; CA Waterboards, 1-24-19, 
ESL_Workbook_Interim Final_24Jan19_Rev1 Because the site-assessment 
documents for the Pasadena toxic-waste site (DTSC Site 19970020) have not 
taken account of this forthcoming VI Guidance and have not done complete 
VI testing, these documents would not adequately protect people from 
(carcinogenic) vapor-intrusion (VI) and groundwater harm. Therefore we 
request that the CEQA process for this site be reopened, so as to do testing, 
analyses, and remediation that take account of the forthcoming VI guidance 
and its more effective human-health and environmental-health protection. 
 
This forthcoming new guidance is especially important at the Pasadena site, 
because the site developer, in the site RAW, consistently displays a 
preference for passive mitigation of VI, rather than active remediation. The 
CEQA process must be reopened to take account of this forthcoming guidance 
because this “guidance explicitly states a preference for active remediation 
that removes or destroys VOCs, rather than reliance on mitigation measures. 
Thus, under the new guidance, more sites will require active remediation to 
address VOC contamination. Those sites may also require interim or 
permanent VI mitigation measures if residual VOC concentrations exceed the 
new more stringent screening levels…. Mitigation measures alone will no 
longer be considered sufficiently protective over the long term at most sites.” 
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Alameda County Bar Association, 2-6-19, 
https://www.acbanet.org/2019/02/06/supplement-to-california-vapor-
intrusion-guidance/ Thus, the CEQA process needs to be reopened to take 
account of these new VI, groundwater, site soil, and human-health 
protections. 
 
4. Conclusion 
 
New information---either already published 1-24-19 by the California DTSC 
and State Water Resources Control Board, CA Waterboards, 1-24-19, 
https://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/ES
L/ESL_Cover%20Memo_24Ja_19.pdf; CA Waterboards, 2-14-19, 
https://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/esl
.html; Cox-Colvin Environmental Associates, 2019, 
https://www.coxcolvin.com/vapor-intrusion-fundamentals-part-3-
attenuation-factors/; CA Waterboards, 1-24-19, 
https://www.waterboards.ca.gov/sanfranciscobay/water_issues/programs/ES
L/new/ESL_Summary_Tables_24Jan19_Rev1.pdf; CA Waterboards, 1-24-19, 
ESL_Workbook_Interim Final_24Jan19_Rev1 or forthcoming in “early 2109” 
from the California DTSC and State Water Resources Control Board Alameda 
County Bar Association, 2-6-19, 
https://www.acbanet.org/2019/02/06/supplement-to-california-vapor-
intrusion-guidance/-----gives new environmental screening levels (ESLs) for 
soil vapor, groundwater, and other environmental media, as well as new 
guidelines for VI testing, evaluation, and mitigation. Because the site-
assessment documents for the Pasadena toxic-waste site (DTSC Site 
19970020) have not employed these new screening levels and done complete 
testing, they would not adequately protect people from (carcinogenic) vapor-
intrusion (VI) and groundwater harm. Therefore we request that the CEQA 
process for this site be reopened, so as to do testing, analyses, and 
remediation that take account of the new ESLs and their more effective 
human-health and environmental-health protection. 
 
 

 DTSC Response:  
Please see response to Comment 38 below, which summarizes and responds 
to Comments 32 to 38, submitted by the same commenter. 
 

 
 
 
33 

Commenter: Dr. Kristin Shrader-
Frechette 

Category: email 
05/4/2019 

 

 Comment 
(This document supersedes the earlier PFAS comment document sent to DSC 
in 2019.) 
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New Information  on Perfluroalkyls (PFAS) and Request to Reopen the CEQA 
Process,  
DTSC Site 19970020 
 
Kristin Shrader-Frechette, PhD* 
 
on behalf of the Board of Stop Toxic Housing in Pasadena 
Tina Fredericks (community outreach); Kristin Shrader-Frechette, PhD 
(scientific data); Gary Smith (treasurer) 
 
Overview 
 
The CEQA process for the US Navy toxic-waste site, at 3200 East Foothill 
Boulevard, Pasadena, needs to be reopened because of new information, 
discovered since the city of Pasadena approved the Pasadena Gateway 
project for the toxic-waste site in July 2018.  This new information is based 
on two studies, one published in 2019 and one published in November 2018, 
both of which show that the fire-fighting contaminants, perfluoroalkyls 
(PFAS), have been used extensively on US military sites.  The 2019 study 
provides the first evidence of the seepage and soil mobility of perfluoroalkyls 
(PFASs) down to about 50 feet below the ground. The second study, 
published only 4 months after the city of Pasadena approved the project in 
July 2019, examines legacy PFAS data and shows, for the first time, why 
limited data should not be used as a justification to delay risk mitigation 
actions for PFAS. This I mainly because PFAS have multiple devastating 
health effects---so devastating that PFAS fire-fighting foams recently have 
been banned in the US.1 
 
Given the alarming evidence of the damaging health effects of PFAS and this 
first study of the high mobility of PFAS, the author discovered that all site 
assessments failed to test the site for per- and polyfluoroalkyls or PFAS (also 
known as PFCs or  per- and polyfluorinated compounds), and thus the site 
won’t be remediated for these contaminants.   
 
Beginning in the 1960s PFAS were used on virtually all US military sites in 
fire-fighting foam to control explosives- and fuel-based fires.2 Because of US 
EPA’s Contaminant Monitoring Rule, California has required tested drinking 
water supplies for PFAS since 2013.3 These PFAS or perfluoralkyls are 
associated with cancer, cardiovascular disease, and harm to children, 
including newborn deaths, birth defects, and delayed development.  They 
cause decreased fertility and infant birth weight, increased  liver  
 
--------------------------------- 
 
* Shrader-Frechette, an environmental scientist and environmental-justice 
expert, directs the Center for Environmental Justice and Children’s Health 
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(Los Angeles) and is a board member of Stop Toxic Housing in Pasadena.  A 
Pasadena resident, she holds an endowed chair at U of Notre Dame where 
she teaches Fall semester. Author of 18 books and 450 scientific articles, she 
has served on US EPA’s Science Advisory Board and many US National 
Academy of Sciences boards/committees. The governments of Australia, 
Canada, Congo, Germany, Netherlands, Norway, Sweden, and the US have 
repeatedly sought her help in dealing with their own hazardous-waste 
problems. The US National Science Foundation has funded her scientific 
research for 28 years, and she has won international/national awards for pro-
bono work to protect poor/minority communities from pollution throughout 
the world. (kshrader@ nd.edu, website https://www3.nd.edu/~kshrader/) 
and immune-system damage, thyroid disease, high blood pressure, pre-
eclampsia, and 
high cholesterol levels. In addition, the classic new 2018, post-project-
approval study 
shows PFAS cause severe damage to  children’s immune systems and also 
likely damage to child neurodevelopment. 4   
 
PFAS likely were used at the Foothill Boulevard US Navy site for both 
experimental and practical reasons.  On an experimental level, “throughout 
its operation,” the site focused on “research and development of underwater 
weapons…[and] fire-control,”5 especially for explosive- and fuel-based fires.  
The site likely began research on PFAS fire-control foam in the 1950s because 
by 1961, US Naval research laboratories had developed PFAS or  fluorinated 
firefighting foam, and the patent was awarded to the Secretary of the Navy.6 
The military specifications for fluorinated firefighting foams were completed 
by 1963.7 
 
On a practical level, the site used PFOAs, as they were the main military-site, 
fire-fighting compound since the 1960s, and the US military uses 75% of all 
PF fire-fighting foams.8 The Foothill site also had 3-4 large underground 
diesel-storage tanks, gasoline-storage tanks, compressed gas facilities,9 and 
site soil contaminants include oil, metals, total petroleum hydrocarbons. and 
the torpedo propellant Otto Fuel.10 
 
It’s especially important to test the site for PFAS and other military and 
proprietary contaminants because Pasadena City Council recently approved 
building 550 apartments, 40% of them multi-bedroom units for hundreds of 
children and families, including many units for low-income and moderate-
income families. The city and DTSC are  allowing construction to begin before 
any testing of groundwater and full soil.1  
 
1. Site Background  
 
For 30 years, from the mid-1940s through the mid-1970s, the US Navy used 
the site to develop and test fire-control systems and to develop, test, and 
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manufacture missiles, torpedoes, and other classified weapons.11  Nearly all 
of the Navy’s 29 buildings remain.  The site has not  been cleaned up---only 
walled and then paved over.  It is now used as a storage-rental facility with 
temporary buildings.12 
 
In 2018 the city of Pasadena  approved  building  the Pasadena Gateway 
Project on this 
site. The proposed project is a mixed-use development that includes 550 
apartment homes, many of which are “affordable housing,” and are planned 
to house hundreds of children.13 The city and DTSC are allowing many site 
carcinogens to remain “in place,” as they are below ground.14  They admit 
that site groundwater-contamination is “unknown”;15  that not all suspected 
“hot spots” have been sampled;16 and  that not all “sources” of site 
carcinogens, metals, dioxins, solvents, and propellants have been  located.17 
However, before construction the city and DTSC are requiring no groundwater 
or full soil-carcinogen testing; before construction the developer must remove 
only 11 suspected “hot spots” and drains in shallow soil.18 However site 
toxins have already contaminated and closed two Pasadena drinking-water 
wells, one near the East, and one near the West, sides of the site.19 
 
On 3-8-19 California Department of Toxic Substances Control (DTSC) 
released its 1-29-19 CEQA Findings document. It said that project impacts 
would be at a level of insignificance.20  However, given no testing for the 
PFAS used onsite, it is impossible to know that site impacts from these PFAS 
are insignificant.  
 
2. The Failure to Test for Perfluoroalkyls and Similar Contaminants  
 
As already noted, although  a major focus of this Pasadena US Navy 
experimental research and weapons-manufacturing facility was research on 
fire-control systems, there has been no testing whatsoever at the site for 
perfluoroalkyls or PFAS that are the US military’s main systems of fire 
control.  None of the many PFAS is even listed as a contaminant of concern in 
site documents.21  No PFAS are mentioned at all in either the environmental 
assessment or its appendices.  
 
This failure to test for PFAS, aqueous, film-forming foam is surprising because 
only manufacturers of products that historically incorporated poly- and 
perfluoroalkyl substances into their formulations “are on the qualified 
products list and are purchased and stockpiled for use on US military 
bases.”22  However, one reason for failure to test this site for PFAS may be 
that high quality, reliable tests for PFAS fire-fighting foams became available 
only after 2007.  Only then were specific  liquid-chromatography and mass-
spectrometry systems developed that were able to detect these 
contaminants.23 
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Another major reason for failure to test the site for PFAS is that beginning in 
2007, the current developer hired consultants to assess the site, and their 
analyses are based on the flawed assumption that earlier site studies—going 
back nearly 30 years---had correctly identified contaminants of concern. 
These consultants say that “numerous…assessment have been conducted to 
evaluate the impact of the former military use on the site. The identified 
[site] contaminants of concern (COCs)” are “detailed in previous assessment 
reports.”24  
 
However, there are at least 5 reasons  not to trust the reliance of the site 
developer and his consultants on the 20 earlier site studies, and especially 
not to trust their list of contaminants of concern.25  First, as just mentioned, 
reliable tests for PFAS were not developed until 2007, and the majority of the 
20 site studies, on which the current developer relies, were done 1992-
2006.21  
 
Second, it is not reasonable to trust the site list of contaminants of concern 
and the 20 earlier site studies because although the developer claims the site 
will be safe,26 this judgment is based on partial cleanup that trusts all the 
results of these 20 older studies. Yet all 20 studies are incomplete, and none 
does a complete and systematic assessment of the entire site; for instance, 
35 percent of site assessments are US Army Corps of Engineers studies, and 
they each examine only a tiny part of the site. In fact, because of inadequate  
investigations and inadequate remediation of the site by the US Army Corps 
of Engineers, the CA Department of Toxic Substances Control  “issued an 
Imminent and Substantial Endangerment Determination and Remedial Action 
Order on 2 December 2004”27   Yet since 2004, no whole-site soil testing or 
remediation, and no groundwater testing has occurred--- so that the site 
likely still presents the threat of “Imminent and Substantial Endangerment” 
to the public. 
 
One reason for the flawed testing/remediation by the US Army Corps of 
Engineers is that ”USACE funding for environmental investigation of the site 
came from the Defense Environmental Restoration Program for Formerly Used 
Defense Site (DERP-FUDS) program.” However, this program allows 
examination of “only the portions of the property that have not been… used 
by an owner subsequent to use by the Department of Defense,” including the 
current owner, “Space Bank.” This restriction means, for instance, that 
despite the problem of PCBs from 37 original site transformers, no soil 
samples were taken in the vicinity of the 37 transformer pads.28  
 
This DERP restriction also means that although the site is covered almost 
completely with about 29 original Navy buildings, virtually all site “buildings, 
storm-water drainage system, and transformers” or “electric substations 
were “considered ineligible” for assessment under this Department of 
Defense funding.29 Because of the incompleteness and the scientific flaws in 
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site USACE studies, it is no wonder that the US government oversight agency 
the US GAO, said that in 40 percent of military-site testing and cleanups, it 
could not document that the US ACE was correct in its scientific conclusions 
that sites needed for further toxics cleanup. Independent university scholars 
have drawn the same conclusions. “The military has been accused of ignoring 
the full scope of environmental problems at its facilities and the costs of 
remedying them.”30 
 
Third, it is not reasonable to trust the site list of contaminants of concern—
that exclude perfluoroalkyls, RDX, TNT, and other contaminants---and the 20 
earlier site studies because 17 of these earlier site studies do not meet US 
EPA data-validation (anti-fraud) requirements.  Of the 3 studies that do meet 
the required data-validation standards for toxic-site cleanup, all three are 
incomplete; one tested near only 1 of 29 buildings.  Another tested only one 
type of contaminant, and so on.31  
 
Fourth,  it is not reasonable to trust the site list of contaminants of concern 
and the 20 earlier site studies because 3 of them were done by SAIC and 
Tetra Tech who admitted repeated site-testing fraud at other toxic-waste 
clean-ups.32  Together they have paid nearly $1 billion in fines to the US 
government.33 Currently both the US Justice Department and owners of 
homes, built on the main San Francisco US Navy toxic-waste site, are suing 
Tetra Tech for more than $27 billion and claiming harm from its fraudulent 
toxic-site testing and clean-up; the US has already begun fining Tetra 
Tech.34  
 
Fifth, it is not reasonable to trust the site list of contaminants of concern and 
the 20 earlier site studies because the developer is not doing what DTSC 
documents recommend: “undertake” his “own due diligence” by full site 
testing, given obvious and well documented flaws in the “accuracy” of earlier 
site studies.35  
 
3. Why Perfluoroalkyls, the “Forever Compounds,” Are So Deadly  
 
Per-and polyfluoroalkyl substances (PFAS) are so dangerous, partly because 
they are generally resistant to heat, water, and oil. They have been used 
extensively, especially by the US military, for fire-fighting foams.36   PFAS 
also “are persistent, which means they do not break down in the 
environment. That’s why Rep. Brian Fitzpatrick, a Pennsylvania Republican 
and co-chair of a congressional PFAS task force, called PFAS “forever 
compounds” and “one of the most widespread public health crises” that the 
US now faces.37  
Some PFAS can also bioaccumulate, meaning the amount builds up over time 
in the blood and organs. Studies in animals who were exposed to PFAS found 
links between the chemicals and increased cholesterol, harmful changes in 
the body’s hormone and immune systems, decreased fertility, and increased 
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risk of certain cancers.38   
 
More specifically, the higher the blood serum levels of PFAS, the greater the 
likelihood that the person will have kidney and testicular cancer.39  For 
newborns, the higher the umbiblical-cord blood plasma levels of PFAS, the 
lower their birthweights;40 yet low birth weight is the “leading cause” of 
newborn deaths and sickness.41 Perhaps because they lived on or near a 
military site, children who had higher prenatal exposures to PFAS also had 
proportionally lower IQs; every doubling in their PFAS concentrations was 
associated with a 2 point drop in IQ.42   
 
PFAS also are suspected neurotoxins.  The higher the blood-serum PFAS 
levels, the higher the persons’ psychosocial, psychiatric, and social-difficulty 
problems, particularly in interacting with others, and the higher their risk of 
autism.43   
 
PFAS likewise are suspected endocrine disruptors.44  Higher blood-serum 
levels of PFAS, indicting higher PFAS exposures, are also tied to higher 
breast-cancer risk.45  Among girls, each increase in prenatal PFAS 
concentrations is associated with an increased body mass index, increased 
skin thickness, and increased total fat.46  
 
The higher the PFAS exposure, the greater their association with increased 
liver enzymes, liver cell injury, and acute liver damage.47    The higher the 
PFAS exposure, revealed in blood and blood-serum tests, the greater the 
incidence of thyroid disease and thyroid dysfunction,48 genotoxic damage, 
genetic damage, and reproductive harm--- especially DNA damage and DNA 
strand breaks.49   
 
However, new information---based on two studies, one published in 2019 and 
one published in November 2018---show that the fire-fighting contaminants, 
PFAS, have been used extensively on US military sites.  The 2019  study is 
significant because it provides the first evidence of the seepage and soil 
mobility of PFASs, down to about 50 feet below the ground. Therefore, it is 
the first study to show the degree to which PFAS can impact site 
groundwater, something especially important in a state like California.  The 
second study, published  only 4 months after the city of Pasadena approved 
the project in July 2019, examines  legacy PFAS data and shows, for the first 
time, why limited data should not be used as a justification to delay risk 
mitigation actions for PFAS. This is mainly because PFAS have multiple 
devastating health effects---so devastating that PFAS fire-fighting foams 
recently have been banned in the US.50 Both new studies argue provided an 
impetus to examine whether the Pasadena site likely used PFAS and hence 
why site assessments should reopen the CEQA process to test for PFAS. 
 
4. Why Perfluoroalkyls and Similar Contaminants Are Widespread at Military 
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Sites 
 
As of August 2017, the US Department of Defense  identified at least 401 
military sites in the US that had “at least one area where there is a known or 
suspected release”  of  PFAS.51  This statistic is particularly significant 
because not all  military sites have yet been tested for PFAS, and California 
has more military sites than any other state in the nation---thus more threat 
from PFAS than any other state. 
 
Military use of PFAS has also helped contaminate US public water supplies, 
and nationwide blood sampling from the famous HANES study shows that 
PFAS has been “detected in 97%–100% of the [blood] serum samples” from 
males and females 12 to 80 years of age.52 Many public water supplies in 
California have been contaminated with PFAS,53   and the US Deputy 
Assistant Secretary for Defense says that 61 percent of groundwater wells,  
tested near US military sites, exceeded the EPA’s threshold for PFAS 
safety.54  
 
Even worse, up to 110 million Americans could have PFAS in their water, and 
roughly 28 percent of all US water utilities are known to supply drinking water 
that contains PFAS chemicals at concentrations at or above 5 parts per 
trillion.55 Yet, there likely is no safe level of exposure to PFAS.  Scientists 
have discovered that any exposure greater than 1 part per trillion is risky,56  
and yet one part per trillion is a very tiny amount, equivalent to one drop of 
water in 20 Olympic-size swimming pools.57     
 
Among already contaminated US water supplies, the drinking water for at 
least 6 million US citizens already exceeds their safe lifetime limit for PFAS 
exposure. This means they have severe overexposure to PFAS and thus face 
severe health harm.58  
 
5. Why Perfluoroalkyls Are Not Being Cleaned Up, Despite Grave Health 
Threats 
 
Obviously PFAS are very long-lived, “forever” chemicals that keep on 
contaminating and hurting people because they do not break down.  
Obviously they cause much disease and death.  Why haven’t more people 
heard about their dangers, and why aren’t they regulated very stringently?  
US government officials say that the answer is money. 
 
Rep. Harley Rouda, the California Democrat chairing the House Oversight and 
Reform environment subcommittee, told reporters after a hearing on PFAS 
chemicals that  “it’s clear” the high cleanup costs “were slowing any federal 
efforts to regulate and clean up” these toxic PFAS.59  Rep. Brian Fitzpatrick, 
Republican co-chair of a congressional PFAS task force, said the same thing. 
Regulators are wary of regulating PFAS because “it would cost tens of billions 
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of dollars to bring water systems into compliance” with safe PFAS levels.60   
The US Deputy Assistant Secretary for Defense also said the same thing.  She 
recently reported that, just to clean up military “bases contaminated by 
[only] two” of the scores of PFAS compounds---and not clean up public-
drinking-water supplies that these military sites had harmed---“would cost 
about $2 billion.”61 Sure enough, the Pentagon is pushing for weak PFAS 
standards because it is facing billions of dollars in PFAS cleanup costs.  Thus 
it’s pushing the Trump administration to adopt a weaker standard for 
groundwater pollution caused by chemicals from military bases that 
contaminate public drinking-water supplies.62   
Given the widespread US military-site contamination by PFAS, the fact that 
about one-third of American may be exposed to PFAS in their drinking water, 
and the extraordinarily high cost of cleaning up these “forever chemicals,” 
many news outlets have independently reported alarming news about the 
DOD. They have reported that the US military has adopted a two-part PFAS 
strategy.   
 
They say the first part of the DOD strategy is using tests for PFAS that detect 
only a small percentage of the PFAS chemicals present. By using insensitive 
tests for most PFAS, DOD is trying to make the contamination problem 
appear smaller than it really is.  
The second part of the DOD strategy for PFAS is underreporting results, 
sharing only a small part of its data, thus reporting to Congress only a small 
part of the PFAS pollution that military tests actually found.63   
 
Part of the problem is also inadequate DOD reporting.  A 2017 report by the 
top US government oversight agency said that “DOD has not internally 
reported all [PFAS] data on compliance with health-based drinking water 
regulations or used available [PFAS] data to assess compliance….The military 
departments did not report all violations to DOD….[Yet] Both its [DOD] 
firefighting foam and…perchlorate…are DOD-identified emerging 
contaminants….DOD…is funding efforts to develop a new foam” that is safer 
than PFAS foam. US EPA and state orders have both had to force DOD  to 
“shut down wells, provide alternate water sources, install water treatment 
systems to respond to elevated levels” of PFAS contamination, as DOD did 
not take these actions on its own.64   
 
Given these widespread criticisms of DOD failure to report PFAS and other 
drinking-water violations, it insensitive testing, and its pushing for weak PFAS 
standards on largely financial grounds, DOD documents on PFAS are likely not 
reliable, as many scientists have charged.65  Instead the public needs to rely 
on independent scientific assessment from those without conflicts of interest. 
 
After all, any money that the US DOD spends on PFAS cleanup, either on its 
own sites or of nearby public water supplies, is money that the DOD cannot 
spend to support military personnel and needed weaponry. Hence, as the US 
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Government Accountability Office warned long ago, the military has a classic 
conflict of interest that is forcing it to downplay threats of PFAS 
contamination, so that it does not have to spend as much of its own money to 
clean up PFAS.66 
 
The upshot?  Anyone who minimizes the need for PFAS testing or who 
downplays PFAS threats may have been influenced either by military reports-
--that reflect problems with lack of DOD reporting on PFAS, as mentioned by 
US GAO, and  understandable DOD conflicts of interest---or influenced by 
public-drinking-water officials who simply do not have the money to pay for 
PFAS cleanup. Not having the money for cleanup, however, is not the same 
thing as denying the need for testing and cleanup.  
 
Moreover, as the 2017 US GAO report noted, “Both its [DOD] firefighting 
foam and…perchlorate…are DOD-identified emerging contaminants.”  Because 
site assessors tested for perchlorate, it is arbitrary and capricious for them 
not to also test for PFAS, as perchlorate and PFAS are both classified by the 
US DOD as emerging contaminants arising from US military sites.67 
 
6. Conclusions 
 
Clearly the Pasadena US Naval weapons-testing and weapons-manufacturing 
facility site used PFOAs, as they were the main military-site, fire-fighting 
compound since the 1960s.  Equally clear is that these PFAS, the “forever 
chemicals,” are extremely persistent and indestructible, both in the human 
body and in the environment.  They are causing a “widespread public-health 
crisis” in the US, a crisis of cancer, neurotoxic and psychiatric effects, 
endocrine and liver harm, genetic and reproductive harm, and much newborn 
mortality and IQ loss.  
There is no good reason not to test the site for PFAS, and money is not a 
good reason not to test the site for PFAS.  Fear of PFAS-cleanup costs is not a 
good reason to avoid testing for PFAS. Because site assessors tested for 
perchlorate, it is arbitrary and capricious for them not to also test for PFAS, 
as perchlorate and PFAS are both classified by the US DOD as “emerging 
contaminants” arising from US military sites. 
This absence of PFAS testing at the site is new information, and the CEQA 
process must be reopened because of it. 
 
 
Notes 
 
1. City of Pasadena, Sustainable Communities Environmental Assessment 
(SCEA), 4200 East Foothill, 2018, 
https://ww5.cityofpasadena.net/planning/wp-sites/56/2018/01 /3200-E-
Foothill-SCEA.pdf , hereafter cited as SCEA. Ca Dept of Toxic Substances 
Control, NIRF, 
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https://www.envirostor.dtsc.ca.gov/public/profile_report?global_id=1997002
0SCEA. 
The two new studies, released since the project was approved in July 2018, 
that show the first evidence of the devastating harm and high mobility of 
PFAS are: Deep seepage of per- and polyfluoroalkyl substances through the 
soil of a firefighter training site and subsequent groundwater contamination, 
2019 https://www.sciencedirect.com/science/article/pii/S0045653518318514 
and A review of the pathways of human exposure to poly- and perfluoroalkyl 
substances (PFASs) and present understanding of health effects, November 
2018, https://www.nature.com/articles/s41370-018-0094-1  
2. Lustgarten, How the EPA and the Pentagon Downplayed a Growing Toxic 
Threat, ProPublica. March 09, 2019, https://www.propublica.org/article/how-
the-epa-and-the-pentagon-downplayed-toxic-pfas-chemicals. The Defense 
Department says more than 660 US military sites used firefighting foam that 
could have contaminated local drinking water. 
  
3. Ca Water Boards, California Releases New PFAS Drinking Water Guidelines, 
July 17, 2018, https://www.asdwa.org/2018/07/17/california-releases-new-
pfas-drinking-water-guidelines/  and ProPublica, 
https://www.propublica.org/article/suppressed-study-the-epa-
underestimated-dangers-of-widespread-chemicals and 
CSWRCB, Perfluorooctanoic Acid (PFOA) and Perfluorooctanesulfonic Acid 
(PFOS), California State Water Resources Control Board. April 04, 2019, 
https://www.waterboards.ca.gov/drinking_water/certlic/drinkingwater/PFOA_
PFOS.html 
 
 
4. See note 1 for the new 2018 study, published since project approval, that 
shows especially devastating effects on children. US ATSDR, ToxFacts for 
Perfluoralkyls, https://www.atsdr.cdc.gov/toxfaqs/tf.asp?id=1116&tid=237. 
Both the state and US EPA have documented perfluoroalkyl association with 
cancer, harm to children, liver damage, developmental delays, endocrine 
disruption (eg, diabetes, weight gain, cardiovascular disease), neonatal 
deaths, and neurological and reproductive harm.  Perfluoralkyls are very 
persistent in the environment and in the human body and are especially 
dangerous because they accumulate and don't break down.  
State Water Resources Control Board, Perfluorooctanoic Acid (PFOA) & 
Perfluorooctanesulfonic Acid (PFOS), 
https://www.waterboards.ca.gov/gama/docs/pfoa.pdf 
 
5.  Kennedy/Jenks, ES, p. 4; 
https://www.envirostor.dtsc.ca.gov/public/deliverable_documents/46498609
78/Environmental%20Summary%20Report%20Jenks%20May%2022%20200
7%20.pdf 
 
6.  An Overview Of Fluorinated Firefighting Foams: Past, Present & Future, p. 
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https://www.jensenhughes.com/wp-content/uploads/pdf/Fluorinated-
Firefighting-Foams-Jensen-Hughes.pdf;   
FAQs Regarding PFASs Associated with AFFF Use at U.S. Military Sites, p. 4, 
https://apps.dtic.mil/dtic/tr/fulltext/u2/1044126.pdf 
 
7.   Sheinson et al, The Future of Aqueous Film-Forming Foam (AFFF), 
https://www.nist.gov/sites/default/files/documents/el/fire_research/R020132
7.pdf 
 
8.   FAQs Regarding PFASs Associated with AFFF Use at U.S. Military Sites, p. 
4 
https://apps.dtic.mil/dtic/tr/fulltext/u2/1044126.pdf 
 
9.   Kennedy/Jenks, pp. 7, 16, 18. 29. 
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 DTSC Response:  
Please see response to Comment 38 below, which summarizes and responds 
to Comments 32 to 38, submitted by the same commenter. 
 

 
 
 
34 

Commenter: Dr. Kristin Shrader-
Frechette 

Category: email 
05/14/2019 

 

 Comment:  
 
(This document supersedes the earlier RDX-comment document sent to DSC 
in 2019.) 
 
New Information on Energetics and Radiation, Request to Reopen CEQA 
Process, 
DTSC Site 19970020 
 
Kristin Shrader-Frechette, PhD* 
 
on behalf of the Board of Stop Toxic Housing in Pasadena 
Tina Fredericks (community outreach); Kristin Shrader-Frechette, PhD 
(scientific data); Gary Smith (treasurer) 
 
Overview 
 
The CEQA process for the US Navy toxic-waste site, at 3200 East Foothill 
Boulevard, Pasadena, needs to be reopened because of new information. This 
new information, from articles published since the city approved the project in 
July 2018,  is the fact that all site assessments failed to test the site for the 
classic neurotoxic explosives and propellants BTF; CL-20;  MATNB; NQ; RDX; 
TATB; TNA; TNAZ; TNB; and TNT.  Yet all these classic explosives were likely 
used and tested on site, as the facility was, for a time, the main US Navy 
classified research and development site for explosives and propellants for 
torpedoes and other weapons. For this reason, the site also should be tested 
for   the newer energetics such as 3,4 DNP; ABTOX; BDNP; BNFF; CBNT; 
DNAN; DAAF; DATN; DNAM; DNGU; DNMT; FOX-7; HATOAF; HK-
56;HZDNAAF; HZTNBL; LLM-105;  LLM-172; LLM-175; LLM-201; MADX-1; 
MBANF; MTNP; NTO; PRNQ; TAGMNT; TEX; TKX-50; TNBA; TNBL; and TNGU. 
1 
 
Although little is known about the chemicals used in testing and development 
onsite, as that testing would have been classified and especially secret, 
particularly during Word War II and the Cold War, we know that RDX and TNT 
are the major warhead components in 71% of weapons known to have been 
tested and manufactured onsite.2  The known weapons tested and 
manufactured onsite include the   MK 32, 42, 43, and 44 torpedoes and 
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SUBROCS or submarine rockets,3 in addition to unknown propellants and 
explosives for torpedoes and other weapons that were tested onsite. 
 
The 9-acre, 29-building military site included large chemical-storage facilities, 
thus likely stored RDX, TNT and related energetics (propellants/explosives); it 
also had both combustion laboratories and large deep-water tanks for testing 
propellants.4 Because experiments on RDX-containing propellants began in 
the US at least in the 1950s, given US patent applications in 1959, the site 
likely tested RDX propellants from the 1950s until it closed in 1974.5 
 
----------------------------------- 
* Shrader-Frechette, an environmental scientist and environmental-justice 
expert, directs the Center for Environmental Justice and Children’s Health 
(Los Angeles) and is a board member of Stop Toxic Housing in Pasadena.  A 
Pasadena resident, she holds an endowed chair at U of Notre Dame where 
she teaches Fall semester. Author of 18 books and 450 scientific articles, she 
has served on US EPA’s Science Advisory Board and many US National 
Academy of Sciences boards/committees. The governments of Australia, 
Canada, Congo, Germany, Netherlands, Norway, Sweden, and the US have 
repeatedly sought her help in dealing with their own hazardous-waste 
problems. The US National Science Foundation has funded her scientific 
research for 28 years, and she has won international/national awards for pro-
bono work to protect poor/minority communities from pollution throughout 
the world. (kshrader@ nd.edu, website https://www3.nd.edu/~kshrader/) 
It’s especially important to test the site for RDX, TNT, and other energetics 
that are military contaminants because Pasadena City Council recently 
approved building 550  
apartments, 40% of them multi-bedroom units for hundreds of children and 
families, including many units for low-income and moderate-income families. 
The city and DTSC are allowing construction to begin before any testing of 
groundwater and full soil.1 
 
Testing the site for RDX, TNT, and related energetics likewise is important 
because California regulates pollution levels of RDX, TNT, and other 
energetics.6  RDX is a possible human carcinogen, and since 2008, the 
California Office of Environmental Health Hazard Assessment has listed TNT 
as a chemical known to cause cancer for purposes of the Safe Drinking Water 
and Toxic Enforcement Act of 1986. Animal and human data show that TNT  
is associated with anemia and immune-system damage, leukemia, 
lymphoma, and liver, bladder, and spleen cancer---and that RDX is associated 
with neurotoxic effects; developmental harm to children; and with increased 
total cancers, especially of the lung, bronchus, colon, and rectum.7 RDX 
already has contaminated the soil or water of more than 15 million homes 
near military sites in California, Arizona, and New Mexico.8   
 
 



Response to Public Comments 
Space Bank Mini-Storage Facility (Former Naval Information Research Foundation), Pasadena  
August 5, 2019 
 
 

92 
 

1. Site Background  
 
For 30 years, from the mid-1940s through the mid-1970s, the US Navy used 
the site to develop, test, and manufacture missiles, torpedoes, and other 
classified weapons.9   
Nearly all of the Navy’s 29 buildings remain.  The site has not  been cleaned 
up---only   
walled and then paved over.  It is now used as a storage-rental facility with 
temporary buildings.10 
 
In 2018 the city of Pasadena  approved  building  the Pasadena Gateway 
Project on this 
site. The proposed project is a mixed-use development that includes 550 
apartment homes, many of which are “affordable housing,” and are planned 
to house hundreds of children.11 The city is allowing many site carcinogens 
to remain “in place,” as they are below ground.12  It admits that site 
groundwater-contamination is “unknown”;13  that not all suspected “hot 
spots” have been sampled;14 and  that not all “sources” of site carcinogens, 
metals, dioxins, solvents, and propellants have been  located.15 The city is 
requiring no groundwater or full soil-carcinogen testing before construction; 
before construction the developer will remove only 11 suspected “hot spots” 
in shallow soil.16 However site toxins have already contaminated and closed 
two Pasadena drinking-water wells, one near the East, and one near the 
West, sides of the site.17 
 
On 3-8-19 California Department of Toxic Substances Control (DTSC) 
released its 1-29-19 CEQA Findings document. It said that project impacts 
would be at a level of insignificance.18  However, given no testing for the 
vast majority of energetics used onsite, it is impossible to know that site 
impacts from these energetics are insignificant. 
 
2. Weapons Tested and Manufactured Onsite 
 
Because the Pasadena site tested, developed, and manufactured weapons, 
there is a need to test at the site for the older, classical energetics 
(explosives and propellants),  such as BTF; CL-20;  MATNB; NQ; TATB; TNA; 
TNAZ; TNB. But because the Pasadena site was used for developmental 
research into explosives and propellants, there also is a need to test for 
polymer-bonded explosives PBX and PETN, as well as for the newer 
energetics, namely 3,4 DNP; ABTOX; BDNP; BNFF; CBNT; DNAN; DAAF; 
DATN; DNAM; DNGU; DNMT; FOX-7; HATOAF; HK-56; HZDNAAF; HZTNBL; 
LLM-105;  LLM-172; LLM-175; LLM-201; MADX-1; MBANF; MTNP; NTO; 
PRNQ; TAGMNT; TEX; TKX-50; TNBA; TNBL; and TNGU.19 
 
The city of Pasadena’s site assessment also says that “based on historical 
documentation provided by the Navy, torpedoes were developed and tested 
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at the…site.”  Torpedoes were “also tested at the nearby Morris Dam site.” 
The assessment says that at this Pasadena site, the US Navy site developed, 
tested, and manufactured 7 types of classified weapons, the 
(1) MK 32 torpedo,  
(2) MK 42 torpedo,  
(3) MK 43 torpedo,  
(4) MK 44 torpedo,  
(5) MK 46 torpedo,  
(6) submarine rockets or SUBROCs, and  
(7) Polaris missiles.20  
 
3. Site Propellant and Explosive Contaminants: HBX Therefore RDX and TNT 
 
Of the list above, weapons tested and manufactured onsite, except weapons 
(5) and (7) above, used RDX and TNT, so that 71% of these site weapons 
above used RDX and TNT.  Weapons (1)-(4), namely  MK 32, MK 42, MK 43, 
and  MK 44 torpedoes,  all used  HBX explosives,21 and the main components 
of HBX are RDX and TNT.  All variants of HBX are mainly RDX and TNT, but 
with added aluminum and stabilizers like wax.22  
 
Weapon (5), namely the Mk 46 torpedo, used Otto Fuel.23 It’s a mixture of 
propylene glycol dinitrate (the major component), 2¬ nitrodiphenylamine, 
and dibutyl sebacate.24  Weapon (6), namely the SUBROCs, used either HMX 
(therefore RDX) or nuclear explosives.25  Weapon (7), namely the Polaris 
missiles, used nuclear explosives.26 
Although no full-scale-explosives tests are known to have been done at the 
site, combustion laboratories onsite were used for “bench-scale propellant 
tests” until 1974 when the Navy closed the site,27 so many of the classical 
and newer energetics were likely also tested.   
 
Given that the main goal of  the site was testing various new formulations of 
propellants, the site probably tested all the classical---and many of the 
newer---explosives and propellants listed in the previous section.  At least 
such tests cannot be ruled out, given that Pasadena was for a time the 
leading US Navy weapons testing facility for torpedoes and other weapons, as 
already mentioned. It also is very likely that the site did propellant tests of 
RDX from the 1950s until the site closed in 1974, as patents for RDX-
containing rocket and torpedo propellants were filed in 1959, and this site 
was a major US military propellant-testing facility.28   
 
4.  Health Effects of RDX, TNT, and Other Energetics 
 
RDX or clyclonite, whose chemical name is hexahydro-1,3,5-trinitro-1,3,5-
triazine or cyclotrimethylenetrinitramine, is a  white, crystalline solid in its 
pure synthesized state. It’s one of the most powerful and widely used military 
high explosives and propellants, partly because the oils, waxes, or plasticizers 
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(that are added to it) make it “highly stable” under long-term storage 
conditions.29  
 
RDX is a potent neurotoxin,30 as well as a kidney, bladder, and prostate 
toxin.31   
Though the brain is the main “target organ” of RDX health damage, RDX also 
causes severe cardiovascular, dermatological, gastrointestinal, hematological, 
hepatic neurological, pulmonary, renal, male-reproductive, respiratory, and 
urinary harm; although “there are no data on the carcinogenicity of RDX in 
humans,….results from animal studies provide suggestive evidence of 
carcinogenic potential” because of “liver- and lung-tumor incidence in 
experimental animals,” in at least two different species.   
In animals and possibly in humans, RDX also appears to increase the 
likelihood of both brain and liver cancer.32 
 
TNT has some properties similar to RDX and is known to have killed about 
500 workers in plants where it was manufactured, It is a dermatological, 
hematological, hepatic, immune, ophthalmological, reproductive, and urinary 
toxin, and it is associated with anemia and immune-system damage, 
leukemia, lymphoma, and liver, bladder, and spleen cancer.  In 2008, the 
California Office of Environmental Health Hazard Assessment listed TNT as “a 
chemical known to cause cancer for purposes of the Safe Drinking Water and 
Toxic Enforcement Act of 1986.”33 
 
Among the other (non RDX, nonTNT) classical and newer energetics, they 
have had less testing than RDX and TNT.  However, the testing that has been 
done confirms that virtually all of the classical and newer energetics also are 
toxic.  Of course their toxicity varies, with energetics such as LLM-105, HK-
56, and TNBA being acutely and very toxic, while energetics such as DNGU 
and DNP appear to have less toxicity.  However because most of them are 
water soluble, they are especially dangerous in terms of groundwater 
contamination, and hence they should be tested.34 
 
5. The Failure to Test for RDX, TNT, and Similar Contaminants  
 
As already noted, although  71% of the US Navy weapons that were known to 
have been tested and manufactured at this site used HBX and therefore RDX 
and TNT explosives and propellants, and although site propellant research 
likely included RDX, at least from the 1950s through the 1970s (see 
preceding section 3) , there has been no testing whatsoever for RDX, TNT, 
and other energetics at the site.  None of these many neurotoxic and 
carcinogenic explosives and propellants is even listed as a contaminant of 
concern in site documents.35 None of these obvious energetic contaminants 
is mentioned at all in either the environmental assessment or its appendices. 
However, assessors’ failure to test for energetics at the site is surprising for 
at least 7 reasons. 
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First, this failure of site assessors to test for RDX, TNT, and other energetics 
at the site is surprising because “the energetic compounds most commonly 
used” in military explosives and propellants include TNT, RDX, and HMX.36 
Yet because the Pasadena site was developing and testing military explosives 
and propellants, one of the most common of which was RDX, and because 
site studies found the propellants perchlorate and Otto Fuel onsite, it is 
arbitrary and capricious for current assessors to test for the propellants 
perchlorates and Otto Fuel, but not to test for  RDX and all the other 
energetics listed in this document. Testing also should have been done for 
RDX which was used from the 1950s onward.37  
 
Second, specifically at the Pasadena site, the failure ever to test for RDX, 
TNT, and the other energetics listed in this document is surprising, because 
site assessors clearly knew that the site was both testing torpedoes, torpedo 
fuels and propellants, and developing different advanced fuels and 
propellants.  The site contained “hydropropellants and chemistry laboratories 
used for work on advanced fuels and propulsion batteries”; laboratories that 
did work on “water-entry phenomena and underwater ballistics”; and “a 
pneumostatic tank that could accommodate test [torpedo] specimens up to 
18 feet long,” longer than 70 percent of all US  torpedoes used.38  Hence, 
full-scale torpedo testing was done onsite, though there is no evidence that 
full-scale detonation was done onsite.  
 
Third, this failure to test for RDX, TNT, and the other energetics listed in this 
document  is surprising, arbitrary, and capricious, because assessors tested 
for other common military propellants, perchlorate and Otto Fuel, and found 
them onsite.39  Perchlorate, likely from the site, contaminated and forced 
closure of at least two Pasadena drinking-water wells adjacent to the East 
and West sides of the site. 40  
 
Fourth, the failure of site assessors to test this site for RDX, TNT, and the 
other energetics listed in this document, is surprising because California has 
drinking-water regulations for toxic and carcinogenic chemicals used for 
decades by the US military for rocket and torpedo propellants and explosives-
--chemicals such as HMX, NDMA, perchlorate, RDX, and TNT.  These military-
site chemicals already have contaminated drinking water for at least 15 
million homes in California, Arizona, and New Mexico. 41  
 
Fifth, the failure to test the site for RDX, TNT, and the other energetics listed 
in this document is surprising because RDX and TNT contamination is long 
known and well known. The US EPA first discovered drinking-water 
contamination with RDX more than 30 years ago, in the 1980s. In fact, US 
EPA and the US Department of Defense have found drinking-water aquifers 
contaminated by RDX near more than 65 current or former military 
installations across the US, including in California, Massachusetts, Nebraska, 
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South Carolina, Tennessee, Utah, and elsewhere.  Near Salt Lake City, people 
who grew their food with RDX-contaminated water alleged it caused their 
cancers. All across the globe, RDX has caused “significant public-health 
emergencies resulting from soil contamination.”42  
 
Sixth, site assessors should have tested for RDX, TNT, other energetics listed 
in this document, and their by-products because these toxins can transform 
into even more toxic products such as hydrazines and nitrosamines---for 
which site soil and groundwater should be tested.43 These derivative 
chemicals can be more prevalent and more dangerous than the energetics 
itself.  “Among carcinogens the N-nitroso compounds are the most broadly 
acting and among the most potent.”44   
 
Seventh, the failure to test for RDX, TNT, and the other energetics listed in 
this document ---and the Pasadena assessors’ assumption that earlier US 
Army Corps of Engineering site cleanup was effective---is also surprising, 
because the US Government Accountability Office (GAO) showed the 
ineffectiveness of many of the military’s own cleanups.  This ineffectiveness 
may be one reason that site testing has been done for neither RDX nor TNT 
nor the other energetics listed in this document.  The GAO said that at 40 
percent of supposedly cleaned-up military toxic sites, it could not document 
scientifically that no more cleanup action was needed, 45 and the same could 
be true of the Pasadena site. 
 
6. Testing for HBX, RDX, TNT and Their By-Products Is Urgent 
 
This failure of the site environmental assessment and appendices to test for 
RDX, TNT, and the other energetics listed in this document   must be 
correctly immediately for several reasons. First, “RDX [and other 
contaminants] frequently migratesthrough the unsaturated zone and causes 
groundwater contamination.” 46   US EPA warns that RDX has caused 
“significant levels of soil and groundwater contamination” and accounts “for a 
large part” of the “contamination at active and former US military 
installations” like the Navy site in Pasadena. 47  
Second, Canadian scientists recently called RDX “an internationally known 
problem,” which “has led to an international warning on possible soil, surface 
water, and groundwater contamination” on military sites.  By examining US 
military sites that used RDX, they discovered that at 72 percent of the sites, 
“the RDX, that had made its way into aquifers, exceeded levels considered 
safe.”48   
 
Third, Harry Craig, one of the US Environmental Protection Agency’s top 
experts on explosives and propellant contamination, says RDX is “the single 
greatest problem the US faces when it comes to cleaning up thousands of 
toxic munitions sites across the country.”  The Canadian scientist have shown 
that “RDX contamination on or around defense sites in the US could be even 
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more widespread than is already known.”48  
  
7. The Need for Additional Site Tests for Ionizing Radiation 
 
Although 17% of the US Navy weapons that are known to have been built 
and tested at the site used nuclear explosives, the site has had only one 
limited radiation test, at only one spot on the site, in 2002 by SAIC. Yet for at 
least two reasons, this one test is doubtful, and complete site-radioactivity 
testing and site characterization must be done.  
 
First, the SAIC study---like 17 of the 20 studies used by the City of Pasadena 
to approve the site development---does not meet US EPA data-validation 
requirements.49 Yet these requirements are a key way to protect against 
fraudulent science.50  Second, continuing over several decades, SAIC has 
been convicted of scientific fraud at many other toxic-waste sites. As a result, 
SAIC has had to pay the US government at least $566 million in fines for 
fraudulent site testing in the last 20 years.51   
 
Obviously tests done by SAIC should not be assumed to guarantee that the 
site does not include radioactive contamination.  Additional tests and full site 
characterization for radioactive materials must be done. 
 
8. Objections 
 
In response to calls for site testing of the most common explosive and 
propellant ingredients used in 71 percent of the weapons known to have been 
experimentally tested and manufactured onsite, someone might have several 
objections.  First, people might think that there is no need to test for RDX, 
TNT, and the other energetics listed in this document, because they are 
explosive, and they might think that explosive materials would not have been 
stored and used at a site that is surrounded by homes. However, section 4 
earlier showed that one reason the military used RDX and TNT so widely is 
that they are “highly stable” under long-term-storage conditions, provided 
that oils, waxes, or plasticizers are added to them.  Thus torpedoes contain 
explosives but until they are armed, and until the detonating mechanisms are 
set, they typically do not explode. 
 
Second, someone might think that no large quantities of RDX, TNT, and the 
other energetics listed in this document, were used onsite because the site 
did mainly testing, but many reasons suggest this view is wrong.  For one 
thing, earlier sections show that the site manufactured missiles and 
torpedoes, and did not merely test them. DTSC documents likewise show that 
the site had different buildings to store explosives52 and flammable-
materials,53 as well as several different chemical-storage buildings,54 and 
ordinary storage buildings55----all of which were separate structures.  The 
site’s building 3 had combustion labs,56 and building 5 also had combustion 
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labs.57   
 
Large quantities of flammable, hazardous, and explosive materials thus were 
used and stored onsite, as sections 1-6 earlier showed, because the site 
manufactured torpedoes and propellants and because TNT and RDX were the 
main ingredients in 71 percent of the weapons known to have been 
manufactured onsite. Indeed, two separate rail lines came into and out of the 
property,58 so as to receive raw materials and to ship out all the finished 
torpedoes and missiles.  Moreover, as section 5 showed, because large water 
tanks allowed testing of fully assembled torpedoes, weapons that were as 
long as 18 feet, the site was able to test 70 percent of all US torpedo types.  
 
Third, someone might think that there is no need to test for explosive and 
propellants, used in 71 percent of weapons manufactured onsite, perhaps 
because the site did bench tests.  However, bench tests were not the only 
tests, as already documented. As section 5 showed, propellants and 
torpedoes were tested in three large water tanks, one of which was large 
enough to test most US torpedoes. In addition, as the previous paragraph 
documented, one would not need an entire building to store explosives, 
another entire building to store flammable materials, yet another entire 
building to store hazardous materials---in addition to two separate 
combustion labs,  two chemical-storage facilities,  and four other buildings for 
materials storage (such as metals used in the foundry to make the torpedo 
and missile casings)----unless large quantities of dangerous materials were 
used onsite.  Thus, the claim that no large quantities of such flammable, 
explosive, or hazardous materials were used onsite is mere speculation, 
arbitrary opinion, that is contrary to what site records illustrate, as 
documented in the previous paragraph and in earlier sections of these 
remarks.  Moreover, if any amounts of some toxic chemical was used onsite, 
the site should be tested for it, as severe health harm often can arise from 
very small amounts of a toxic material. 
 
9. Conclusion  
 
For the last 30 years the US EPA and DOD have found soil and water near or 
on more than 65 current or former US military sites contaminated with RDX, 
and 71% of the weapons known to have been tested and manufactured at the 
Pasadena Naval facility used RDX and TNT. Given this new information about 
RDX, TNT, and the other energetics listed in this document  being used onsite 
for manufacturing and testing, the site should be tested for these 
contaminants, as well as for all the classical, older propellants/explosives (eg, 
BTF; CL-20;  MATNB; NQ; TATB; TNA; TNAZ; TNB) and for the newer  
explosives/ propellants (eg, polymer-bonded explosives PBX and PETN, as 
well as for the newer energetics, namely 3,4 DNP; ABTOX; BDNP; BNFF; 
CBNT; DNAN; DAAF; DATN; DNAM; DNGU; DNMT; FOX-7; HATOAF; HK-56; 
HZDNAAF; HZTNBL; LLM-105;  LLM-172; LLM-175; LLM-201; MADX-1; 
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MBANF; MTNP; NTO; PRNQ; TAGMNT; TEX; TKX-50; TNBA; TNBL; and 
TNGU), given that the site was the major US Navy 
experimental/developmental facility for US torpedoes and other weapons.   It 
also should be fully tested for radioactive materials, given that Polaris 
missiles were tested and manufactured onsite. The CEQA process should be 
reopened, so as to assess the threat from RDX, TNT, radioactive materials, 
and all other proprietary military contaminants.   
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Preventive Medicine (CHPPM), 2001, “white paper.” 
 
33. US EPA, Technical Fact Sheet – 2,4,6-Trinitrotoluene (TNT) January 2014, 
pp. 1-8, 
https://www.epa.gov/sites/production/files/2014-
03/documents/ffrrofactsheet_contaminant_tnt_january2014_final.pdf and 
Levine et al, op cit and US Agency for Toxic Substances and Disease Registry, 
2,4,6-Trinitrotoluene (TNT), 2011, 
https://www.atsdr.cdc.gov/substances/toxsubstance.asp?toxid=125 
 
34. US Army Public Health Center, Microtox Toxicity Testing of the Novel 
Energetics, 2018, https://apps.dtic.mil/dtic/tr/fulltext/u2/1054366.pdf 
 
35. SCEA, pp. 12-14.  
 
36. Pichtel, 2012. 
 
37. Kennedy/Jenks, p. 4ff discusses site propellant tests and notes (pp. 4, 25, 
34) that site studies found the propellant Otto Fuel onsite. For site studies 
that also found the propellant perchlorate onsite, see notes 39-40. For RDX 
used since the 1950s, see notes 5, 28. 
38. SCEA Appendix E, Cultural Resources, pp. 25, 35 gives site details, 
including lengths of torpedoes that could be handled in test facilities.  For US 
torpedoes and their lengths, see   Boyne, Clash of Titans, Simon and 
Schuster, 1995, and Morison, History of United States Naval Operations in 
World War Two, Volume 3. Little, Brown, and Company, 1984. Only 19 of the 
63 US torpedoes were longer than 18 feet and could not be tested at the 
Pasadena site. 
39. Appendix D, 2007 Site Data Tables, pp. 2-6 of 6 of table 2 of SCEA 
Appendix J, RI 
 



Response to Public Comments 
Space Bank Mini-Storage Facility (Former Naval Information Research Foundation), Pasadena  
August 5, 2019 
 
 

105 
 

40. Three Pasadena drinking-water wells near the site have been taken out of 
service because of near-site perchlorate contamination near that exceeds 
regulations---the Monte Vista well 1 mile W of the site, the Jourdan Well 1.27 
miles SW of the site (https://ww 5.cityofpasadena.net/water-and-power/wp-
content/uploads/sites/54/2017/08/City-of-Pasadena-Public-Health-Goals-
Report-2013.pdf; SCEA, p. 13),  and the Chapman well 0. 26 miles E of the 
site.  Perchlorate levels of 3.98-9 micrograms/liter were detected  in 
Pasadena's Chapman well (p. 2 of 
https://www.waterboards.ca.gov/losangeles/water_is 
sues/programs/remediation/perchlorate/03_0428_perchlorateupdate.pdf)---
which is 4-9 times above the Ca Public Health Goal for perchlorate. 
 
41. http://www.gswater.com/download/California-Drinking-Water-Standards-
rev-21218.pdf.   
Regarding military chemicals that already have contaminated drinking water 
for at least 15 million homes in  California, Arizona, and New Mexico, see 
https://www.hindawi.com/jour nals/aess/2012/617236/  and 
https://www.epa.gov/sites/production/files/2017-
10/documents/ffrro_ecfactsheet_rdx_9-15-17_508.pdf   and 
https://toxnet.nlm.nih.gov/cgibin/sis/search/a?dbs+hsdb:@term+@D 
OCNO+5893 and 
https://cfpub.epa.gov/si/si_public_record_report.cfm?dirEntryId=18339&Lab
=NERL&keyword=NDMA&actType=&TIMSType=+&TIMSSubTypeID=&DEID=
&epaNumber=&ntisID=&archiveStatus=Both&ombCat=Any&dateBeginCreate
d=&dateEndCreated=&dateBeginPublishedPresented=&dateEndPublishedPres
ented=&dateBeginUpdated=&dateEndUpdated=&dateBeginCompleted=&date
EndCompleted=&personID=&role=Any&journalID=&publisherID=&sortBy=re
visionDate&count=50).  
However, despite the CA regulations for these drinking-water contaminants 
from US weapons development, the Pasadena assessment calls for assessing 
drinking water only for perchlorate and only in one test (p. 9 of 20 of 
Response to DTSC Comments on RI (Appendix A) in Remedial Investigation, 
SCEA Appendix J, https://ww5.cityofpasadena.net/ 
planning/uploads/sites/56/2018/01/3200-E-Foothill-Appendices.pdf 
 
42. For discovery of RDX contamination in the 1980s, see US EPA, Technical 
Fact Sheet – Hexahydro-1,3,5-trinitro1,3,5-triazine (RDX), 2014, 
https://www.epa.gov/sites/production/files/2014-
03/documents/ffrrofactsheet_contamina nt_rdx_january2014_final.pdf and 
National Research Council, Division on Earth and Life Studies, Water Science 
and Technology Board, Committee on Source Removal of Contaminants in the 
Subsurface, Contaminants in the Subsurface, National Academies Press, 
2005.  
For RDX public-health emergencies, see Pichtel 2012 and Pro Publica, The 
Bomb That Went Off Twice, https://features.pro publica.org/bombs-in-our-
backyard/military-pollution-rdx-bombs-holston-cornhusker/ 
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43. California Waterboards, NDMA and Other Nitrosamines, 
https://www.waterboards.ca.gov/drinking_water/certlic/drinkingwater/NDMA.
html   and see US EPA, Technical Fact Sheet – Hexahydro-1,3,5-trinitro1,3,5-
triazine (RDX), 2014, https://www.epa.gov/sites/production/files/2014-
03/documents/ffrrofactsheet_con taminant_rdx_january2014_final.pdf  
 
44. Lijinsky, N-Nitrosamines as Environmental Carcinogens, ACS Symposium 
Series,101, N-Nitrosamines, pp 165-
173,https://pubs.acs.org/doi/10.1021/bk-1979-0101.ch010  and  
Pro Publica, The Bomb That Went Off Twice, https://features.pro 
publica.org/bombs-in-our-backyard/military-pollution-rdx-bombs-holston-
cornhusker/ 
ProPublica, Bombs in our Backyard, 
https://www.propublica.org/series/bombs-in-our-backyard and Paquet et al, 
Analysis of the key intermediates of RDX (hexahydro-1,3,5-trinitro-1,3,5-
triazine) in groundwater, Journal of Environmental Monitoring,  2011,  
https://pubs.rsc.org/en/content/articlelanding/2011/em/c1em10329f#!divAb
stract 
 
45. Pro Publica, Open Burns, Ill Winds, 
https://www.propublica.org/article/military-pollution-open-burns-radford-
virginia. US Government Accountability Office, Environmental Cleanup: Too 
Many High Priority Sites Impede DOD's Program, GAO/NSIAD-94-133, 1994, 
https://www.govinfo.gov/content/pkg/GAOREPORTS-NSIAD-94-
133/html/GAOREPORTS-NSIAD-94-133.htm 
 
46. Paquet, p. 2304. 
 
47. US EPA, Technical Fact Sheet – Hexahydro-1,3,5-trinitro1,3,5-triazine 
(RDX), 2014, p. 1, https://www.epa.gov/sites/production/files/2014-
03/documents/ffreofa ctshe et_contaminant_rdx_january2014_final.pdf and 
see US EPA, Toxicological Review of Hexahydro-1,3,5-trinitro-1,3,5-triazine 
(RDX), 2018, p. xxv, 
https://cfpub.epa.gov/ncea/iris/iris_documents/documents/toxreviews/03 
13tr.pdf and Abadin, Smith, Ingerman, et al, Toxicological Profile for RDX, 
2012, Atlanta, US Agency for Toxic Substances and Disease Registry, 2012, 
https://www.ncbi.nlm.nih.gov/books/NBK154146/ 
 
48. The Canadian research is Lapointe, Martel, and Diaz, A Conceptual Model 
of Fate and Transport Processes for RDX Deposited to Surface Soils of North 
American Active Demolition Sites, Journal of Environmental Quality 46 No. 6, 
(2017) 1444-1454 doi:10.2134/jeq2017.02.006.  Lustgarten, Canadian 
Research Adds to Worry Over an Environmental Threat the Pentagon Has 
Downplayed for Decades: a study released late last year gives environmental 
experts a way to quantify how much RDX, a chemical used in military 
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explosives, is spreading into surrounding communities, Propublica, January 9, 
2018,https://www.propublica.org/article/canadian-research-adds-to-worry-
over-an-environmental-threat-the-pentagon-has-downplayed-for-decades;  
Jenkins et al 2008; Walsh et al 1993. 
 
49. Appendix G (Data Validation) of SCEA Appendix J, RI, pp. 43-44, 
https://ww5.cityofpasadena.net/planning/wp-
content/uploads/sites/56/2018/01/3200-E-Foothill-Appendices.pdf 
 
50. Appendix G (Data Validation) of SCEA Appendix J, RI, p. 43; see also pp. 
36-37.  
 
51. Project on Government Oversight 
https://www.contractormisconduct.org/contractors/47/saic 
 
52. Kennedy/Jenks, ES, p.15. This was building 8. 
 
53. Kennedy/Jenks, ES, p.9. This was building 131. 
 
54. Kennedy/Jenks, ES, pp.13, 27. This was buildings 18 and 31. 
 
55. Kennedy/Jenks, ES, pp.13, 19. This was buildings 2, 7, 16, 116. 
 
56. Kennedy/Jenks, ES, p.15. This was building 3. 
 
57. Kennedy/Jenks, ES, p.15. This was building 5. 
 
58. Kennedy/Jenks, ES, pp. 5, 11, 15. 
 
 

 DTSC Response:   
Please see response to Comment 38 below, which summarizes and responds 
to Comments 32 to 38, submitted by the same commenter. 
 

 
 
 
3
5 

Commenter:  Dr. Kristin Shrader-
Frechette 

Category: email 
05/14/2019 

 

 Comment:  
1 New Information on Residents’ Post-Construction Site-Cancer Risk Requires 
Reopening the CEQA Process for DTSC Site 19970020 
Kristin Shrader-Frechette, PhD* 
on behalf of the Board of Stop Toxic Housing in Pasadena 
Tina Fredericks (community outreach); Kristin Shrader-Frechette, PhD 
(scientific data); Gary Smith (treasurer) 
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Overview 
There is new information in the site Removal Action Plan (RAW), released by 
the California DTSC on 3-8-19---8 months after the city of Pasadena approved 
the project---and the CEQA process must be reopened, so as to take account of 
this new information by requiring full site testing and cleanup, prior to any site 
development. This new information shows that full, pre-construction, site 
testing/cleanup is required for at least 8 main reasons. 
(1) Without full pre-construction cleanup, the RAW admits that the developer’s 
approved, post-construction, partial-carcinogen clean-up could cause site 
residents, including hundreds of children, years of higher cancer risks. 
(2) Full, pre-construction site testing/cleanup is needed to avoid exposing 
people to massive levels of airborne carcinogens during extensive site 
excavation and grading. After suspected-hot-spot removal, the RAW admits 
that this extensive excavation and grading, of these still-contaminated soils, 
will expose site workers and the public to airborne cancer risks that are 340 
times higher than allowed. Site grading and excavation of this admittedly 
contaminated soil (a) will spread higher-than-allowed levels of carcinogens all 
over the site, and (b) will invalidate later confirmation testing. 
(3) Because the developer’s shallow soil testing (up to 15 feet below ground 
surface) is incomplete, arbitrary, and unsystematic, the project goal, to 
remediate shallow soil, cannot be accomplished without full, systematic, pre-
construction testing of shallow soil. 
(4) The project goals limit remediation to soils up to 15 feet, yet soils at least 
as deep as 150 feet are known to contain carcinogens like VOCs that could 
contaminate indoor air and groundwater. 
------------------------------------------ 
* Shrader-Frechette, an environmental scientist and environmental-justice 
expert, directs the Center for Environmental Justice and Children’s Health (Los 
Angeles) and is a board member of Stop Toxic Housing in Pasadena. A 
Pasadena resident, she holds an endowed chair at U of Notre Dame where she 
teaches Fall semester. Author of 18 books and 450 scientific articles, she has 
served on US EPA’s Science Advisory Board and many US National Academy of 
Sciences boards/committees. The governments of Australia, Canada, Congo, 
Germany, Netherlands, Norway, Sweden, and the US have repeatedly sought 
her help in dealing with their own hazardous-waste problems. The US National 
Science Foundation has funded her scientific research for 28 years, and she has 
won international/national awards for pro-bono work to protect poor/minority 
communities from pollution throughout the world. (kshrader@ nd.edu, website 
https://www3.nd.edu/~kshrader/) 
2 
(5) No testing has been, or will be, done for the deepest soils, those 183 feet 
above groundwater, and yet these soils also contain carcinogens that could 
contaminate groundwater. 
(6) Because of the preceding deficient soil testing, many soil-based “sources” 
of contaminants have not been located; yet unless they are located and 
removed before construction, they will not be able to be removed, once large 
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buildings are constructed on top of them. 
(7) Complete site testing and full “site characterization” are scientific 
requirements for toxic-site cleanup, but have not been done. Unless they are 
done prior to construction, the supposed cleanup will leave unknown and 
undiscovered toxins in place, and they will harm people. 
(8) Full pre-construction site testing and cleanup are essential to public safety 
beause essential details (required for site cleanup) about prior site uses, full 
site contaminants, and prior site studies are either unknown or invalid. 
Eight Reasons for Full, Pre-Construction Site Testing and Cleanup 
Reason 1. Full, Pre-Construction Testing/Cleanup Is Needed to Avoid Residents’ 
Higher Cancer Risks from Partial, Post-Construction Cleanup. 
New information presented in the RAW—released for public comment by the 
DTSC on 3-8-19---admits that following the approved, post-construction, site-
cleanup plan in the RAW could cause years of higher cancer risks to site 
residents, workers, and retail users of the site. Removal Action Workplan 
(RAW), pp. 47, 50, 
https://www.envirostor.dtsc.ca.gov/public/community_involvement/74250074
62/Removal%20Action%20WorkPlan%2012.12.2017.pdf People will face these 
post-construction site cancer risks for at least 4 main reasons. 
One reason for these very high, post-construction, site cancer risks is that the 
RAW admits that many areas of the site have not been tested. see subsequent 
sections of this report and Kennedy/Jenks, Environmental Summary (ES), pp. 
24-27, 
https://www.envirostor.dtsc.ca.gov/public/deliverable_documents/4649860978
/Environmental%20Summary%20Report%20Jenks%20May%2022%202007%
20.pdf. Because of incomplete site testing, therefore site “sources” of 
contaminants have not been located, see subsequent sections of this report 
and therefore site soils and groundwater have not been fully “characterized.” 
see subsequent sections of this report Therefore until there is a scientific site-
sampling plan, location of all site-contaminant sources, and full site 
characterization, any attempted cleanup will fail and will expose people to 
unknown and unremoved toxins. 
A second reason for these high, post-construction cancer risks is that doing 
only suspected hot-spot removal---as the only required preconstruction site 
cleanup--- will not remove the main site cancer/toxin risks. This is because the 
RAW correctly says 
3 
that the three main “drivers” of the high cancer risks and toxin risks at the site 
are three carcinogenic VOCS, namely PCE, TCE and CT. RAW, p. 31; see also 
Remedial Investigation (RI), p. 34, 
https://www.envirostor.dtsc.ca.gov/public/deliverable_documents/3954603433
/Final%20RI.FS%20report11.2018.pdf However, hot-spot removal will not 
remove the worst site harm (from carcinogenic VOCs) because the 11 
suspected hot-spots contain mainly metals, not mainly VOCs. RAW, p. 31 
Hence, after removing mainly metals (not mainly VOCs) in the only required, 
pre-construction site cleanup, it is no surprise that site documents admit that 
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“after removal of [suspected] hot-sports…[including] the storm drain system,” 
“total excess [soil-] cancer risk” at the site will remain hundreds of times 
above allowable levels. RI, p. 34, 
https://www.envirostor.dtsc.ca.gov/public/deliverable_documents/3954603433
/Final%20RI.FS%20report11.2018.pdf 
A third reason for these high, post-construction, site cancer risks is that, 
because the developer’s own documents admit that removal of mere suspected 
hot spots will leave higher-than-allowed levels of carcinogens onsite see the 
preceding paragraph), therefore the RAW admits that soil-vapor extraction 
(SVE) of site VOC carcinogens may be necessary. The developer wants to do 
this SVE carcinogen removal after site construction and after residents inhabit 
site buildings. RAW, pp. 47ff; RI, pp. 39ff 
However, the RAW admits that doing post-construction SVE removal of 
carcinogenic VOCs could cause years of increased cancer risks to site residents, 
workers, and the public. The RAW admits that “It will take more than a year to 
remove [carcinogenic] soil vapors at the site… Future residential and 
commercial users could be exposed to [carcinogenic] vapor intrusion until such 
time that [carcinogenic] soil vapor is removed which could be more than a 
year.” RAW, p. 50 Therefore, to avoid cancers caused by post-construction 
cleanup, the CEQA process must be reopened and there must be full, pre-
construction, site testing/cleanup, including pre-construction soil-vapor 
extraction of soil VOC carcinogens. 
A fourth reason for these high, post-construction cancer risks has been 
problems with gaining site access for testing, given private ownership of the 
site and the fact that roughly-two thirds of the site remains covered with 25 
large WW-II buildings, and the remaining one-third of the site is paved. SCEA 
Appendix B, Consistency Analysis Tables, p. B-6, 
https://ww5.cityofpasadena.net/planning/wp-
content/uploads/sites/56/2018/01/3200-E-Foothill-Appendices.pdf As a result 
of site-access problems, most site testing has been biased, opportunistic, and 
based on availability; there has never been a systematic, site-sampling plan. 
Reason 2. Full, Pre-Construction Site Testing/Cleanup Is Needed to Avoid 
Exposing People to Airborne Cancer Risks 340 Times Higher Than Allowed, to 
Avoid Spreading Higher-Than-Allowed Levels of Carcinogens Around the Site, 
and to Avoid Invalidating Later Confirmation Testing. 
4 
New information presented in the RAW—released for public comment by the 
DTSC on 3-8-19---says that “after removal of…[suspected] soil hot 
spots…performance of site grading… will move [cleaner] soils from the [higher-
elevation] north to the [lower-elevation] south side of the site [where the soils 
are much more toxic].” RAW, p. 31 However, this explanation of suspected 
hot-spot removal and site grading raises at least 5 scientific and health-related 
problems, none of which can be resolved without full, pre-construction site 
testing/cleanup. 
First, after removing all suspected hot-spots, the developer admits that site 
cancer risks will be 340 times above allowed levels. RI, p. 34 This means that, 
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when the developer is moving around/mixing the toxic-site soils with 
bulldozers, moving them from the less-toxic north side of the site, to the more-
toxic south side of the site, he will be doing extensive site mixing and grading 
operations. During this mixing and moving, he will be exposing people, 
especially site workers and freeway travelers, to airborne carcinogens that (the 
developer’s documents admit) are 340 times above allowed levels of 
carcinogens. The only way to avoid these illegal carcinogen exposures is to do 
full, pre-construction, site testing and cleanup, prior to any site grading and 
excavation. This pre-construction work is necessary because, by the 
developer’s own admission, the removal of suspected hot spots (containing 
mainly metals) does not protect people from higher-than-allowed site VOC 
cancer exposures. 
In other words, the developer’s admission---that after suspected hot-spot 
removal, site cancer risks are still 340 times above what is allowed---means 
that hot-spot removal does not do what it is supposed to do: It does not 
protect people from higher-than-allowed site cancer risks. And if not, then the 
only way to protect people from higher-than-allowed site cancer risks is to 
reopen the CEQA process and do full, pre-construction site testing and cleanup. 
That way, once site excavation and grading occurs, the site soils to which 
people are exposed will not pose a higher-than-allowed, site-cancer risk. 
Second, after removing all suspected hot-spots and after doing extensive toxic-
soil-moving/mixing/grading of the site---moving high-level carcinogens around, 
all over the site---the developer says that he may do “a second…survey…in 
order to adequately evaluate future [carcinogen] vapor-intrusion risk.” RAW, p. 
32 He says that “confirmatory soil samples will be collected…to verify that the 
hot-spots were successfully removed.” RAW, p. 27 However, after 
moving/mixing/spreading high-level carcinogens all over the 9-acre site, the 
developer cannot validly, scientifically “verify” either that suspected hot spots 
have been removed, or that he knows accurate future site-carcinogen levels. 
His “confirmation” of site safety will not be valid because he has moved higher, 
cleaner site soils from the north end of the site, to the lower, more toxic, south 
end of the site. He has essentially “mixed” the site soils in unsystematic ways--
-a mixing that makes it 
5 
much more difficult to find and measure the most toxic soils---but a mixing 
that does not make the site safer, because the toxins have not been removed. 
This mixing makes it impossible to guarantee resulting site safety, unless one 
re-samples every single inch of the site after the mixing, and takes sample to 
levels as deep as the excavation/grading. The developer’s claiming to survey 
the site for the worst carcinogen levels, after deliberately 
mixing/grading/moving around the site soils, invalidates any further scientific 
tests of site soils. 
The developer’s soil-mixing/moving/grading behavior is like that of an 
oncologist, who claims he is trying to find someone’s cancer, but who then 
deliberately mixes up the different biopsy samples----taken from different parts 
of the patient’s body. An oncologist can’t find precisely where someone’s 
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cancer is located, after he mixes up the tissue samples from different parts of 
the body. Similarly, the developer can’t determine where are the worst levels 
of site toxins/carcinogens, after he extensively moves/mixes/grades/excavates 
toxic-site soils. Such moving/mixing/grading does not remove site toxins. It 
only hides them. It makes carcinogens and toxins more difficult to find. 
The point here is that the site moving/mixing/grading of toxic soils does not 
protect people from higher-than-allowed site cancer risks. It just hides these 
risks. The only way to protect people from higher-than-allowed site cancer 
risks---hidden by soil mixing/grading--- is to reopen the CEQA process and do 
full, pre-construction site testing and cleanup. That way, once site excavation 
and grading occurs, the site soils to which people are exposed will not pose a 
higher-than-allowed, site-cancer risk. 
Third, on scientific grounds, the developer cannot legitimately claim to 
“survey” or assess site site-carcinogen levels, RAW, p. 32 or “to verify that the 
hot-spots were successfully removed,” RAW, p. 27 after doing extensive soil 
moving/mixing/grading, because he has invalidated this later confirmatory 
testing. He has invalidated this later site testing because he has not kept all 
“problem parameters” the same, both before and after site confirmatory 
testing. He is not testing the same soil, before and after grading, to see if its 
carcinogens/toxins have been reduced. Instead he is testing different soils, 
because the soils have been moved/mixed. Without keeping problem 
parameters/soils the same, one cannot know whether the later testing actually 
reflects reduced levels of carcinogens/toxins---or whether the later testing 
reflects merely the fact that the carcinogens/toxins have been so “mixed,” that 
the deadliest ones are hidden in other spots, spots that the developer chooses 
not to sample. 
The only way to protect people from higher-than-allowed site cancer risks---
hidden by changing the soil that one samples--- is to reopen the CEQA process 
and do full, pre-construction site testing and cleanup. That way, once site 
excavation and grading occurs, the site soils to which people are exposed will 
not pose a higher-than-allowed, site-cancer risk. 
6 
Fourth, scientifically speaking, the developer cannot legitimately assess site-
carcinogen levels after extensive site-soil moving/mixing/grading, because the 
RAW does not specify a specific site-sampling plan. It does not tell us where, 
how, how deep, at what distance intervals, and how many samples will be 
taken. The RAW does not specify whether grid, transverse, random, simple, etc 
sampling will be done. The RAW has no sampling plan that justifies why it will 
be successful. Thus, the RAW’s supposed safety test is no valid, scientific test 
at all. Yet the RAW erroneously claims that it will “verify that the hot-spots 
were successfully removed.” RAW, p. 27 
The developer’s RAW has a vague, qualitative approach that allows site 
sampling to be whatever the developer wants, then claim the site is “safe” or 
“clean.” The only way to protect people from higher-than-allowed site cancer 
risks---hidden by the absence of a post-grading “sampling plan”--- is to reopen 
the CEQA process and do full, pre-construction site testing and cleanup. That 
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way, once site excavation and grading occurs, the site soils to which people are 
exposed will not pose a higher-than-allowed, site-cancer risk. 
Fifth, the RAW cannot claim to legitimately assess site-carcinogen risks after 
site-soil moving/mixing/grading because someone on the site could make the 
test results come out anyway he wishes. Because the RAW says cleaner north-
side soils will be moved to more toxic, south-side soils, he can make the site 
look clean by doing very shallow sampling of cleaner north-side soils----and 
very shallow sampling of “alleged” south-side soils (that are really north-side 
soils that have been moved to the south side). The only way to protect people 
from higher-than-allowed site cancer risks---hidden by strategies such as 
shallow testing of the same soils---that have been moved to different parts of 
the site---is to reopen the CEQA process and do full, pre-construction site 
testing and cleanup. That way, once site excavation and grading occurs, the 
site soils to which people are exposed will not pose a higher-than-allowed, site-
cancer risk. 
Reason 3. Full, Pre-Construction Testing/Cleanup Is Needed, Given Incomplete 
Testing of Soils Up to 15 Feet Below Ground Surface. 
New information presented in the RAW—released for public comment by the 
DTSC on 3-8-19---admits that most parts of site soil, that is, the 66% of the 
site soil that is under buildings (about 66%) has never been sampled/tested. 
Kennedy/Jenks, ES, pp. 10, 26 That is, because most site soil under buildings 
has never been sampled/tested, and because not all suspected hot spots have 
been tested/sampled, RAW, p. 27 therefore not even all shallow soil at the site 
(up to 15 feet below ground surface) has been adequately tested. RAW, p. 37 
In fact, the new RAW information shows that the average depth of soil testing 
typically has been only 10 feet. eg, RAW, p. 24; see table 2, RI To remedy this 
shallow-soil 
7 
testing deficiency, the CEQA process must be reopened and there must be full, 
preconstruction, site testing, including location of site sources and site 
characterization---or legitimate site remediation cannot be done. 
Reason 4. Full, Pre-Construction Testing/Cleanup Is Needed, Given Incomplete 
Testing of Soils 15 Feet to 150 Feet Below Ground Surface. 
New information presented in the RAW—released for public comment by the 
DTSC on 3-8-19---admits that even medium-depth site soil (15 to 150 feet 
below ground surface) has never been, and will never be, fully and 
systematically tested and cleaned up, RAW, pp. 7-8, 31, 36, 34 because the 
site-cleanup goals extend only to 15 feet below ground surface; RAW, p. 37 
because more than one-third of the hot spots---that are supposed to be 
removed---have contamination that is known to be more than 15 feet below 
the surface; RAW, figure 7 and because soil samples were generally collected 
onsite only in the “upper 15 feet of soil.” RAW, p. 22 
Moreover, even the deadliest chemical- and hazardous-waste “seepage pits” 
will be neither tested nor cleaned up. This is because the pits lie more than 15 
feet below ground surface, that is, below the currently required cleanup goals. 
RAW, p. 37 Instead the seepage pits are located in the medium-depth soil, and 
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not all the seepage pits have even been tested. RAW, pp. 22, 24, 26-7, 30, 37 
In addition, as already shown, the main site risk “drivers” (the 3 VOCs already 
mentioned) have not been, and will not be, fully tested for, because site 
testing/cleanup goals extend only to 15 feet below ground surface. RAW, p. 37 
As a result, these VOCs and their sources cannot be genuinely removed without 
a full site-sampling plan, including full justification---something that has never 
been done for the site. The newly-released RAW admits that site (carcinogenic) 
VOCs are “widely distributed,” have been “detected throughout the site,” “in 
all areas” down to 150 feet below ground surface, RAW, pp. 47, 31, 50, 26 and 
that these carcinogenic VOCs “represent a threat for future site occupants.” 
RAW, p. 26 Therefore, to avoid these threats to future residents and to 
groundwater, and to remedy this medium-soil (15-150 feet) testing deficiency, 
the CEQA process must be reopened, in order to do full, pre-construction, site 
testing/remediation beyond the first 15 feet of soil. 
Reason 5. Full, Pre-Construction Testing/Cleanup Is Needed, Given No Testing 
of 
Soils 150 Feet to 330 Feet Below Ground Surface. 
New information presented in the RAW—released for public comment by the 
DTSC on 3-8-19---admits that there also is a deeper-soil testing deficiency, 
that no testing whatsoever will be done, or has been done, of any deeper site 
soil, that is, soil within 183 feet above the water table/groundwater. RAW, pp. 
7-8, 17, figures 4, 6, 9, 11, 12 Yet the RAW p. 31; see also RI, p. 34 admits 
that the [site’s] primary cancer and non- 
8 
cancer risk drivers are soil gas concentrations of the VOCs PCE, TCE and CT; 
RAW, p. 31; se also RI, p. 34 that these VOCs are essentially everywhere on 
site, including at least to the 150-foot depth at which several samples have 
been taken; RAW, pp. 47, 31, 50, 26 and DTSC has repeatedly warned that 
these VOCs in deeper soil could continue to pollute groundwater. Appendix A in 
RI (A in RI), pp. 4, 8, 9, and 10 of 20, 
https://www.envirostor.dtsc.ca.gov/public/final_documents2?global_id=19970
020&doc_id=60406079 Therefore, to avoid these threats to groundwater and 
to remedy this deeper-soil (deeper than 150 feet below ground surface) testing 
deficiency, the CEQA process must be reopened so that full, preconstruction, 
site testing/remediation can be done. 
Reason 6. Full, Pre-Construction Testing/Cleanup Is Needed, Given No 
Identification and No Location of All Site “Sources” of Soil Contaminants. 
New information---from the RAW, released by DTSC for public comment on 3-
8-19---shows that site “sources” of contaminants, especially VOCs, have not 
been located. RAW 17, 25,26, 68; see also Kennedy/Jenks, ES, 29-33, 37-38 
They have not been located because, as the preceding RAW admissions reveal, 
site soil-sampling is severely deficient; most site soil, no groundwater, and not 
even all suspected hotspots have been tested or even been part of a sampling 
plan, RAW, pp. 31, 36, 44; see RI, pp. 20, 28-29, 38 As a result, most site soil 
and all groundwater contamination is “unknown.” RAW, p. 36 
This failure to locate “sources” of site contamination is especially serious for 
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two reasons. One reason this failure to do full testing, so as to locate 
contaminant “sources,” is serious is that it ignores the fact that one drinking-
water well, nearest the site, already appears to have been both treated for VOC 
contamination. RAW, p. 13 The same well was closed because of another site 
toxin, perchlorate, RAW p. 6 which also may have caused the closure of a 
second well, nearest the opposite side of the site. City of Pasadena, Pasadena 
Water and Power Report on City’s Water Quality, p. 4 of 14, 
https://ww5.cityofpasadena.net/water-and-power/wp-
content/uploads/sites/54/2017/08/City-of-Pasadena-Public-Health-Goals-
Report-2013.pdf and Cal-EPA, California Regional Water Quality Control Board, 
Update on Perchlorate Groundwater Pollution, p. 2, 
https://www.waterboards.ca.gov/rwqcb4/water_issues/programs/remediation/
perchlorate/perchlorate%20report.pdf 
A second reason that not locating site sources of contamination is especially 
serious is that because no full pre-construction soil sampling and testing of 
groundwater is required, these sources may never be located. RAW, p. 37; 
SCEA, p. 125 But if the sources are not located and removed, before 
construction, they cannot be removed post-construction, because site buildings 
will be on top of them. The result will be the severe and permanent 
consequences, about which at least two earlier site studies RAW, pp.13,17 and 
DTSC criticisms warned. Appendix A in RI (A in RI), pp. 4, 8, 9, 
9 
and 10 of 20, 
https://www.envirostor.dtsc.ca.gov/public/final_documents2?global_id=19970
020&doc_id=60406079 These permanent consequences are that site indoor air 
and site groundwater are likely to continue (for years in the future) to receive 
contamination from soil-VOC “sources,” and perhaps other toxins, because all 
contaminant “sources” have not been located and removed. 
To avoid this severe and permanent harm, the CEQA process must be reopened 
so as to locate and remediate contaminant “sources” before any site 
development begins. This location and remediation can be accomplished only 
through full, pre-construction, site testing of groundwater and soil. 
Reason 7. Full, Pre-construction Testing/Cleanup Is Needed in Order to Achieve 
Complete Site Characterization, Necessary for Reliable Site Cleanup 
New information---from the RAW that was released on 3-8-19 by DTSC for 
public comment---shows that no complete site characterization (identification 
of site contaminants, location of site-contaminant sources, and location of 
contaminant migration routes/times), necessary for site cleanup, has been 
done. Site characterization has not been possible because there has been no 
complete soil and water testing. Eg, RAW, pp. 7-8, 24, 27, 31, 34, 36-37. 
In 2006, DTSC confirmed that the site had no “characterization” of site soil and 
groundwater. However, in late in 2006, ITSI said that it had done site 
characterization ”in accordance with the limitations of the DERP-FUDS 
[defense-site funding] program.” In response, the DTSC said that this 
supposed [ITSI] characterization was “insufficient in [both] scope or type of 
sampling.” RAW, p. 9 The sampling was insufficient because DERP-FUDS funds 
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cannot be used to investigate any areas of a site that have been used by other 
“owners, subsequent to use by the…DOD.” Kennedy/Jenks, ES, p. 7 Because of 
this funding limitation, neither the ITSI study nor any of the US Army Corps of 
Engineers’ studies (about one-third of all site studies) have studied most areas 
of the site. This is because most of the site has been used/occupied by Space 
Bank, a storage facility that now owns the site, and therefore these “ now 
used” areas cannot be studied, under the requirements of DERP-FUDS funding. 
Because site characterization has been incomplete, done only for a tiny area of 
the site that was not used by subsequent site owners, there are at least 4 
reasons (already discussed) that the entire site has never been characterized. 
These 4 reasons are incomplete soil sampling, the absence of any site-
groundwater testing, the failure to locate site-contaminant sources, and the 
limits on site studies placed by DERP-FEDS funding. 
To achieve full site characterization, necessary for any reliable cleanup, the 
CEQA process must be reopened so as to meet all site-characterization 
requirements----- including identification of all site contaminants, location of all 
site sources, and proving migration patterns for each of the site contaminants--
-before any site development 
10 
begins. This site characterization can be accomplished only through full, pre-
construction, site testing of groundwater and soil. 
Reason 8. Full, Pre-Construction Testing/Cleanup Is Needed, Given That Basic 
Details about Site Uses, Contaminants, and Prior Site Studies Are Unknown or 
Invalid. 
Because much about site contaminants, site uses, and site studies is either 
unknown or invalid, full preconstruction site testing, including grid- and 
transverse-based site soil sampling, must be done. Because this site was used 
by the US Navy for classified weapons testing, production, and manufacturing, 
beginning during World War II---75 years ago---much about this site is 
unknown and even still secret. For instance, “The location of any floor drains or 
sumps [for hazardous chemicals] within these [site] buildings is unknown”; 
Kennedy/Jenks, ES, p. 15 the site has an “unknown underground feature” near 
buildings 20 and 30 that could be hazardous; Kennedy/Jenks, ES, p.18 and 
historical data for some of the 29 WW II buildings list them as “former use 
unknown.” Kennedy/Jenks, ES, p. 8 
The most thorough analysis of site history, uses, and studies also challenged 
the “accuracy of all such [historical] information, records, data and past 
[scientific] reports [on site contamination]”; because of the inaccuracy and 
inconsistency among earlier site studies, the most complete and thorough site 
study therefore “recommends exercising…due diligence of the site” because of 
incomplete records and testing. Kennedy/Jenks, ES, p. 15 
Given all these site unknowns, yet knowing that the site was used for secret, 
dangerous, classified, experimental weapons research, development, testing, 
and manufacturing; that it had known combustion labs, flammable-chemicals-
storage buildings, and hazardous-chemicals-storage buildings, argues for full 
preconstruction site testing and cleanup. Knowing that the site had at least 3 
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weapons-testing facilities; and that it tested and used extremely hazardous 
materials, Kennedy/Jenks, ES, pp. 9, 15, 18 the site needs a full soil sampling 
plan, with full justification, and full-site soil sampling, including transvers- or 
grid-based sampling. 
However, instead of developing, justifying, and then following a full site-
sampling plan, the developer chose to use the flawed past site studies. Most of 
these studies do not pass US EPA data-validation requirements for toxic-waste 
cleanup. RI, pp. 43-44 Only 3 site studies pass the data-validation tests, but 
they are all incomplete, eg, addressing only contamination around 1 of 25 site 
buildings, or only addressing shallow soils (up to 15 feet) for only one class of 
toxins. 
The CEQA process must be reopened, so as to uncover all the “unknowns” that 
could affect site safety, unknowns hidden by the failure to do complete soil 
testing, the failure even to sample all suspected hot spots, the failure to find all 
site sources of contaminants, and the failure even to test site groundwater until 
after construction. Only 
11 
once all these safety-affecting unknowns are resolved, can the public be 
confident about site safety. 
Full, Pre-Construction Site Cleanup Is Both Feasible and Relatively Inexpensive 
There is no good reason that this toxic-waste site, which the DTSC has called 
an “imminent and substantial” danger, Kennedy/Jenks, ES, pp. 4,8 cannot and 
should not be fully tested and remediated, prior to putting 550 apartment units 
on it that will house mainly families, including hundreds of children. After all, 
the RAW admits that full, pre-construction cleanup, especially the soil-vapor 
extraction of carcinogens, is technologically feasible RAW, p. 51. The developer 
also admits that this full cleanup, including soil-vapor extraction of carcinogens, 
costs only $1-2 million more than partial cleanup RAW, p. 54; see the 
Prospective Purchaser Agreement, 
https://www.envirostor.dtsc.ca.gov/public/deliverable_documents/5340940713
/Executed%20Amendment%20to%20PPA12.2017.pdf. 
In addition, CA law mandates that (21155.2), and the city promised that, this 
project will “either avoid or mitigate to a level of insignificance all potentially 
significant” effects of the project (SCEA, p. 41) and will incorporate “all feasible 
mitigation measures.” (SCEA, p. 39) Only full PRE-CONSTRUCTION cleanup 
meets CA law and the city’s guarantees of using all feasible mitigation to 
achieve “insignificant” risk levels. Exposing site residents to post-construction 
SVE-cancer risks, for several years, is not an “insignificant” risk. Bulldozing and 
moving around site soils----those cancer risks (the developer admits) are 340 
times above allowable levels----is not an “insignificant” risk. 
Why the RAW and PI Oppose Full, Pre-Construction Site Testing and Cleanup 
If full, pre-construction site testing and cleanup is both technologically feasible 
and relatively inexpensive, as the RAW shows, why did the developer choose 
not to do it? After all, the developer repeatedly and publicly promised to “safely 
clean up the site.” Armbruster, Goldsmith, & Delvac for Pasadena Gateway, Re: 
3200 East Foothill Boulevard, May 4, 2018, p. 2, 



Response to Public Comments 
Space Bank Mini-Storage Facility (Former Naval Information Research Foundation), Pasadena  
August 5, 2019 
 
 

118 
 

https://ww5.cityofpasadena.net/commissions/wpcontent/uploads/sites/28/201
8/05/2018-05-09-Planning-Commission-Item-3B_3200-E.- Foothill-Blvd.-
Planned-Development-Attachment-G.pdf After all, most people would probably 
sat that “safely cleaning up the site” arguably does not include what the RAW 
reveals will happen. The RAW would justify exposing site residents to years of 
post-construction cancer risks, and justify exposing nearby citizens to wind-
blown carcinogens because the RAW proposes bulldozing, mixing, and moving 
around site carcinogens and toxins that are 340 times above allowed levels, all 
of which the preceding paragraphs have shown. 
The site RAW----released 3-8-19 by DTSC for public comment---tells a story 
that is quite different from the developer’s promises of safety. The RAW admits 
that the 
12 
developer wants partial (not full) cleanup, and post-construction (not pre-
construction) soil-vapor extraction of site carcinogens because it costs $1-2 
million less than full pre-construction cleanup. CA DTSC, Covenant Not to Sue, 
and Exhibit E, p. 7 of 7, 2011, 
2017,https://www.envirostor.dtsc.ca.gov/public/deliverable_documents/83778
35929/Final% 20PPA%20Pasadena%20Gateway%20PPA.pdf 
https://www.envirostor.dtsc.ca.gov/public/deliverable_documents/5340940713
/Executed%2 0Amendment%20to%20PPA12.2017.pdf That is, the RAW wants 
partial, post-construction cleanup because it is only half the cost of full, pre-
construction cleanup, including SVE removal of carcinogens. RAW , pp. 51-54 
Are the lives of hundreds of children, who will live onsite, worth less than the 
$1-2 million that the developer will save by doing only partial, post-
construction cleanup? 
The developer also says that he prefers partial cleanup because it takes “three 
months.” He says that, “due to this extremely tight development schedule,” 
the developer “favors remedial alternatives that can be performed quickly.” RI 
p. 36. Yet pre-construction SVE of soil carcinogens—to ensure full cleanup---
would take “more than a year,” so the developer rejected it. RAW, p. 50 
However, the developer repeatedly told citizens that they would be safe---not 
that they would face higher cancer risks in order to save the developer $1-2 
million because he is not doing full cleanup. The developer said that he favors 
safety, not that he “favors remedial alternatives that can be performed 
quickly.” 
An Objection 
In response to some of the preceding remarks that the site has not been tested 
for groundwater, some people might think that the developer should have no 
responsibility for groundwater testing. Someone might think this, perhaps 
because the developer might say that he did not pollute groundwater, or 
because the developer might say that the PPA does not require him to test 
groundwater before construction. After all, the developer appears to have 
made such an objection, in response to a DTSC question. 
DTSC asked the developer for “evidence that site carcinogens,” “left in 
place…will not be a future threat” to groundwater. In response to this question, 
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the developer claimed that providing such safety evidence about groundwater 
“is outside the…obligations of Pasadena Gateway.” Developer Response to 
DTSC Comments, pp. 4, 8 of 20, Appendix A to Remedial Investigation 
However, the developer is responsible for groundwater protection, for several 
reasons. 
First, although the developer may not have polluted the site groundwater, 
nevertheless, his building on the site, under the current project plans, both 
makes it more difficult to clean up groundwater and decreases the probability 
than groundwater can and will be 
13 
cleaned up. This is because, given no full site testing of soil (whose main risk 
“drivers” are carcinogenic VOCs that DTSC said could pollute groundwater), 
given no location of most soil “sources” of site contaminants, and given no full 
site characterization, DTSC has already expressed concerns that 
unknown/untested soil pollutants will contaminate groundwater and will 
continue to contaminate groundwater. See the author’s comments, sent to 
DTSC on 5-14-19, on this problem. 
The developer does not want either full site testing or cleanup (including of 
these potential groundwater-contaminant “sources”), prior to construction, 
despite the many unknowns about the site. The developer also wants to build 
on the site, without such full testing and cleanup. For both reasons, the 
developer is responsible for making it more difficult---if not impossible--- to 
clean up site soil and groundwater later. See the author’s comments, sent to 
DTSC on 5-14-19, on this problem. 
Why? One cannot remove unknown soil “sources” of contaminants, once 
massive buildings are on top of these unknown “sources.” Indeed, that is one 
reason that soil “sources” have not been located and removed right now: WW-
II buildings cover most of the site. Thus, although the developer did not cause 
the groundwater pollution, the developer is making groundwater pollution more 
difficult---if not impossible---to clean up because he wants to put buildings on 
the site before locating and removing all unknown soil sources of potential 
groundwater pollutants. Thus, these sources will keep on polluting 
groundwater, because they have not been removed. The developer may not 
have not caused the groundwater pollution problem, but his plans are making it 
more difficult, if not impossible, to solve. See the author’s comments, sent to 
DTSC on 5-14-19, on this problem. 
Second, because of the RAW, the developer is responsible for groundwater 
testing, and testing in a way that does not make it more difficult to clean up 
groundwater in the future. 
Third, in repeated legal documents, presentations, and city-council meetings, 
the developer has repeatedly promised to “safely clean up the site.” letter of 
May 4, 2018 Mainly because of these repeated developer promises, the city 
approved the developer’s project. The developer should do what he promised 
to do. 
Conclusion 
This comment shows that there is new information in the site Removal Action 
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Plan (RAW), released by the California DTSC on 3-8-19---8 months after the 
city of Pasadena approved the project---and the CEQA process must be 
reopened, so as to take account of this new information by requiring full site 
testing and cleanup, prior to 
14 
any site development. This new information shows that full, pre-construction, 
site testing/cleanup is required for at least 8 main reasons. 
(1) Without full pre-construction cleanup, the RAW admits that the developer’s 
approved, post-construction, partial-carcinogen clean-up could cause site 
residents, including hundreds of children, years of higher cancer risks. 
(2) Full, pre-construction site testing/cleanup is needed to avoid exposing 
people to massive levels of airborne carcinogens during extensive site 
excavation and grading. After suspected-hot-spot removal, the RAW admits 
that this extensive excavation and grading, of these still-contaminated soils, 
will expose site workers and the public to airborne cancer risks that are 340 
times higher than allowed. Site grading and excavation of this admittedly 
contaminated soil (a) will spread higher-than-allowed levels of carcinogens all 
over the site, and (b) will invalidate later confirmation testing. 
(3) Because the developer’s shallow soil testing (up to 15 feet below ground 
surface) is incomplete, arbitrary, and unsystematic, the project goal, to 
remediate shallow soil, cannot be accomplished without full, systematic, pre-
construction testing of shallow soil. 
(4) The project goals limit remediation to soils up to 15 feet, yet soils at least 
as deep as 150 feet are known to contain carcinogens like VOCs that could 
contaminate indoor air and groundwater. 
(5) No testing has been, or will be, done for the deepest soils, those 183 feet 
above groundwater, and yet these soils also contain carcinogens that could 
contaminate groundwater. 
(6) Because of the preceding deficient soil testing, many soil-based “sources” 
of contaminants have not been located; yet unless they are located and 
removed before construction, they will not be able to be removed, once large 
buildings are constructed on top of them. 
(7) Complete site testing and full “site characterization” are scientific 
requirements for toxic-site cleanup, but have not been done. Unless they are 
done prior to construction, the supposed cleanup will leave unknown and 
undiscovered toxins in place, and they will harm people. 
(8) Full pre-construction site testing and cleanup are essential to public safety 
beause [sic] essential details (required for site cleanup) about prior site uses, 
full site contaminants, and prior site studies are either unknown or invalid. 
 

 DTSC Response:   
 
Please see response to Comment 38 below, which summarizes and responds to 
Comments 32 to 38, submitted by the same commenter. 
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36 

Commenter: Dr. Kristin Shrader-
Frechette 

Category: email 
05/14/2019 

 

 Comment:   
 
1 
New Information Shows Project 19970020 Does Not Mitigate to A Level of 
Insignificance 
All Potentially Significant Effects and Therefore Requires Reopening the CEQA 
Process 
Kristin Shrader-Frechette, PhD* 
on behalf of the Board of Stop Toxic Housing in Pasadena 
Tina Fredericks (community outreach); Kristin Shrader-Frechette, PhD 
(scientific data); Gary Smith (treasurer) 
Overview 
The CEQA process for the US Navy toxic-waste site, at 3200 East Foothill 
Boulevard, Pasadena, needs to be reopened because of new information, 
discovered since the city of Pasadena approved the Pasadena Gateway project 
for the site in July 2018. This new information is that for at least 7 reasons, 
neither the new information presented in the RAW (released 3-8-19 by DTSC 
for public comments), nor site documents as a whole, provide “substantial 
evidence” that the Pasadena toxic-waste-site project (a) uses all feasible 
mitigation measures to achieve insignificant levels of freeway-air-toxin 
impacts and (b) complies with California law (PRC 21155.2). 
That is, site documents ignore the feasible site-mitigation strategies of 
1. full, pre-construction testing and cleanup; the former is necessary for 
reliable cleanup. 
2. vacuum/suction excavation to minimize toxic exposure during site grading, 
etc 
3. windows that do not open, yet having fans and doors for ventilation and 
safe exits 
4. positive air pressure inside the buildings, paid for/operated/maintained by 
landlord 
5. 24/7 HVAC operation for air filtration, paid for/operated/maintained by 
landlord 
6. 24/7 activated-carbon air filtration, paid for/operated/maintained by 
landlord 
7. 24/7 MERV-16 air-filters replacement, paid for/operated/maintained by 
landlord. 
However, all mitigation strategies above are necessary, either to achieve 
genuine toxic-site cleanup with minimal risk, as presupposed in the Removal 
Action Workplan (RAW) or to achieve mitigation of freeway-air toxins, as 
presupposed in the Health Risk Assessment (HRA) 
1. Site Background 
For 30 years, from the mid-1940s through the mid-1970s, the US Navy used 
the Pasadena toxic-waste site to develop and test fire-control systems and to 
develop, test, and manufacture missiles, torpedoes, and other classified 
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weapons. Kennedy/Jenks, Environmental Summary (ES), pp. 4, 5, 11, 15, 
https://www.envirostor.dtsc.ca.gov/public/deliverable_documents/464986097
8/Environmental%20Summary%20Report%20Jenks%20May%2022%202007
%20.pdf; SCEA Appendix E, pp. 25-26, 31, 
https://ww5.cityofpasadena.net/planning/wp-
content/uploads/sites/56/2018/01/3200-E-Foothill-Appendices.pdf; SCEA 
Remedial Investigation (RI), pp. 2-3, 
https://ww5.cityofpasadena.net/planning/wp- 
2 
content/uploads/sites/56/2018/01/3200-E-Foothill-Appendices.pdf ; SCEA, p. 
85; California Dept of Toxic Substances Control, NIRF, 
https://www.envirostor.dtsc.ca.gov/public/profile_report?global_id=19970020 
Nearly all of the Navy’s 29 buildings remain, just as they were during World 
War II. The site has not been cleaned up---only walled and then paved over. It 
is now used as a storage-rental facility with small, temporary storage units the 
property. SCEA, pp. 8, 134 
In 2018 the city of Pasadena approved building the Pasadena Gateway Project 
on this 
site. The proposed project is a mixed-use development that includes 550 
apartment homes, many of which are “affordable housing.” Developers say 
the apartments will house hundreds of children and their families. SCEA, pp. 
1-2, 41. 
Despite the obvious risks from toxic waste onsite, the city and DTSC are 
allowing most site carcinogens to remain “in place,” as they are below ground. 
City of Pasadena, pp. 8, 4 of 20 of Response to DTSC Comments on RI 
(Appendix A) in RI, https://ww5.cityofpasadena.net/planning/wp-
content/uploads/sites/56/2018/01/3200-E-Foothill-Appendices.pdf The site 
Removal Action Workplan or RAW admits that site groundwater-contamination 
is “unknown”; RAW, p. 36, 
https://www.envirostor.dtsc.ca.gov/public/community_involvement/74250074
62/Removal%20Action%20WorkPlan%2012.12.2017.pdf that not all 
suspected “hot spots” have been sampled; RI, p. 29 and that not all “sources” 
of site carcinogens, metals, dioxins, solvents, and propellants have been 
located. RI, pp. 28-29; Kennedy/Jenks, ES, pp. 27-38; RAW, p. 31. 
However, before construction the city and DTSC are requiring no groundwater 
or full soil-carcinogen testing. Before construction the only remediation 
required by the developer is removal of 11 suspected “hot spots” and drains in 
shallow soil. SCEA, p. 125. RI, p. 29, and fig 7 However site toxins have 
already contaminated and closed two Pasadena drinking-water wells, one near 
the East, and one near the West, sides of the site. City of Pasadena, Pasadena 
Water and Power Report on City’s Water Quality, p. 4 of 14, 
https://ww5.cityofpasadena.net/water-and-power/wp-
content/uploads/sites/54/2017/08/City-of-Pasadena-Public-Health-Goals-
Report-2013.pdf and Cal-EPA, California Regional Water Quality Control Board, 
Update on Perchlorate Groundwater Pollution, p. 2, 
https://www.waterboards.ca.gov/rwqcb4/water_issues/programs/remediation/
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perchlorate/perchlorate%20report.pdf Likewise, because of obvious risks from 
freeway-air toxins onsite, the city and DTSC recommend keeping apartment 
windows closed Health Risk Assessment (HRA), p. 17 and reducing infiltration 
of outside air. SCEA Appendix B, p. B-62 To reduce freeway toxic-air 
pollutants, site documents also require positive pressure inside the buildings 
and maximum-efficiency air filters. SCEA Appendix B, p. B-62. However, what 
the 
3 
project documents recommend for protection from freeway air toxins is not 
consistent with the means of implementing these recommendations, given 
current project plans, as later sections of this report explain. For instance, site 
documents recommend keeping windows closed, but maximum freeway-air-
toxin filtration requires windows that do not open. On 3-8-19 California 
Department of Toxic Substances Control (DTSC) released its 1-29-19 CEQA 
Findings document. It said that project impacts would be at a level of 
insignificance. California Department of Toxic Substances and Control, CEQA 
Statement of Findings, p. 11, 
https://www.envirostor.dtsc.ca.gov/public/community_involvement/29074684
97/Final%20DTSC%20CEQA%20Statement%20of%20Findings%20Pasadena
%20NIRF.pdf However, for the reasons outlined in later paragraphs of this 
document, neither the RAW nor site documents as a whole have shown 
substantial evidence that levels of site impacts from the project will be 
insignificant. 
2. Legal Background 
Legally this new project was approved by the Pasadena city council as a TPP or 
transit priority project because it is being built immediately beside the 10-lane 
California Interstate 210 and a block from the gold-line metro. California law 
(PRC 21155.2), however, requires that TPP documents, including the RAW, 
must accomplish at least 4 things in order to qualify the site as a TPP and in 
order to do only a SCEA (as was done for this site) and not an EIR. That is, 
site documents must 
● “identify all significant or potentially significant impacts” of the TPP; 
● show that the TPP can “either avoid or mitigate to a level of insignificance all 
potentially significant or significant effects”; 
● incorporate “all feasible mitigation measures” for significant TPP impacts; 
and 
● provide “substantial evidence” that all feasible mitigation measures” are 
used to 
achieve a “level of insignificance” in project impacts. 
However, one of the difficulties with this TPP is that, as later paragraphs show, 
the new information in the RAW---released 3-8-19 by DTSC for public 
comments----and in site documents as a whole is that they arguably do not 
provide “substantial evidence” that that this TPP incorporates and assesses all 
feasible mitigation measures that could make project impacts insignificant. 
Subsequent sections consider at least 7 problems with site-mitigation 
strategies---provided in the RAW released 3-8-19 by DTSC for public comment 
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and in site documents as a whole. All of these problems show that neither 
RAW, nor site 
4 
documents as a whole, provide substantial evidence that all potentially 
significant site impacts have been mitigated to levels of insignificance. 
3. The RAW Ignores Feasible, Full, Pre-Construction, Toxic-Site 
Testing/Cleanup 
One difficulty with this TPP is that, as later paragraphs show, the new 
information in the RAW---released 3-8-19 by DTSC for public comments----
and in site documents as a whole is that they arguably do not provide 
“substantial evidence” that that this TPP incorporates and assesses all feasible 
mitigation measures that could make project impacts insignificant, given that 
the site presents an “imminent and substantial” danger. Kennedy/Jenks, 
Environmental Summary (ES), p. 8 Instead site documents ignore many 
mitigation measures, including full, pre-construction site testing/cleanup. 
The site Removal Action Workplan (RAW) discusses three cleanup strategies. 
These are (1) no action, (2) pre-construction partial cleanup through passive 
remediation, eg, under-slab carcinogenic- vapor barriers, and (3) pre-
construction partial cleanup through passive remediation, plus post-
construction partial cleanup through active remediation, eg, soil-vapor 
extraction of (SVE) carcinogens. RAW, pp. 44-55 
However, because of incomplete site testing/sampling that has left most site 
conditions unknown (see the author’s other RAW comments, sent to DTSC 3-
14-19), the developer admits that passive-remediation strategy (2) may not 
work to protect site residents from toxins/carcinogens because it mandates 
only partial remediation. RAW, pp. 44-55 But if not, the developer then admits 
that active-remediation strategy (3), including post-construction SVE, may be 
needed, a strategy that imposes years of higher cancer risks on site residents 
because it mandates only post-construction, partial remediation. RAW, pp. 44-
55 Obviously people don’t want pre-construction strategy (2) that may not 
work---and post-construction strategy (3) that always imposes years of higher 
health risks. 
Obviously it makes sense to try to avoid the pitfall of pre-construction, 
passive-remediation strategy (2)---because it may not remove massive health 
risks---and the pitfalls of post-construction, active-remediation strategy (3)---
because it always imposes years of higher cancer risks on site residents. To 
avoid both pitfalls, a fourth strategy would both work---and would not impose 
higher risks on anyone. This is strategy (4), full, pre-construction site testing 
and cleanup. If done correctly, it ensures both removal of massive health risks 
and that no one will be put at risk during that removal. Yet this strategy (4) --
-full, pre-construction site testing/remediation was never considered in any 
site documents. 
Strategy (4) is what Anthony Zampiello, the Watermaster for both the 
Raymond and San Gabriel Basins (underlying Pasadena) recommends. In new 
written information released 3-13-19 and quoted with Zampiello’s written 
permission, the author has this document Zampiello says: "From our 
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experience at other cleanup sites, the most thorough and best 
5 
way to handle a site of this type---is for site cleanup work and supervision of 
work to be conducted by an independent party. It's easier and cheaper to 
clean up the site now rather than later, after construction." 
Zampiello seems correct. Pre-construction site testing/cleanup is needed to 
ensure that no site residents are put at risk, either from the waste or from the 
cleanup. In particular, given no full, complete, validated, and clearly non-
fraudulent empirical testing of the site, to date, new pre-construction site 
testing, including a fully justified sampling plan, is needed to ensure that the 
remediation is both complete and successful.. see all other RAW comments, 
especially on sampling/testing, submitted by the author on 3-14-19 
The full, preconstruction site testing is technologically feasible, and the main 
reasons, that the developer does not want it, are that it costs more than 
partial cleanup and also that is takes longer than 3 months. The developer 
says he wants cleanup done in 3 months. Thus the developer opts for the 
risky, partial, post-construction testing/cleanup that (he admits) is designed to 
save him time/money. RAW, pp. 51-54; see also RI, p. 36; DTSC, Covenant 
Not to Sue; and Exhibit E, p. 7 of 7 
At a minimum, in order to satisfy both the CEQA process and the law, the 
CEQA proceedings must be re-opened. They must be re-opened to consider 
the mitigation strategy of full, pre-construction site testing/cleanup, including 
a full sampling plan and justification. 
4. The RAW Ignores Feasible Vacuum-Suction Excavation 
A second difficulty with this TPP, as later paragraphs show, is that the new 
information in the RAW---released 3-8-19 by DTSC for public comments----
and in site documents as a whole is that they arguably do not provide 
“substantial evidence” that that this TPP incorporates and assesses all feasible 
mitigation measures that could make project impacts insignificant. Instead 
they ignore feasible mitigation measures such as using vacuum or suction 
excavation---which would virtually eliminate worker and public exposure to 
site carcinogens during open-air excavation/grading/soil moving. Open-air 
excavation would expose people to risks 340 times higher than allowed by 
regulations. Remedial Investigation (RI), p. 34 
The RAW, newly released by DTSC for public comment on 3-8-19, RAW pp. 
44-59, 62-63 discusses open-air excavation, but the RAW is flawed. It ignores 
using a vacuum/ suction excavator to eliminate toxic exposure during site 
grading, earth-moving see, eg, Hazardous Waste Suction Excavator, 
http://www.directindustry.com/prod/charles-machine-works-inc/product-
41264-795723.html; Smoltczyk, ed, Geotechnical Engineering Handbook, 
Procedures; Vacuum Excavator, 
https://patents.google.com/patent/US5016717A/en etc., although it RAW, p. 
50 admits that workers and the public will be exposed to higher cancer risks 
because of using 
6 
traditional, open-air earth-moving equipment that can release toxic soils into 
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the open air where they threaten people. 
The RAW has no consideration of carcinogen-exposure mitigation via vacuum 
or suction excavator, although it RAW, p. 67 admits that excavation “work 
stoppage” onsite will be necessary because of wind dispersal of soil 
carcinogens. It also admits that there will be higher soil-carcinogen risk 
through inhalation, ingestion, and direct contact with soil, exposures that need 
to be mitigated. RAW, p. 28 Using vacuum or suction excavation onsite would 
essentially remove these cancer risks during mitigation 
City of Pasadena documents also clearly note that “Grading and excavation in 
infill areas may expose construction workers and the public to known or 
potentially unknown hazardous materials in the soil, [given that]…there are a 
number of sites throughout the city that contain hazardous materials and have 
the potential to pose health hazards.” Section 5.6, Hazards and Hazardous 
Materials, p. 5.6-16 of Chapter 5, Environmental Analysis, PASADENA 
GENERAL PLAN DRAFT EIR, CITY OF PASADENA, 
https://ww5.cityofpasadena.net/wp-content/uploads/sites/56/2017/08/5.6-
Hazards-and-Hazardous-Materials.pdf 
The main benefit---of using a vacuum or suction excavator to clean up toxic 
soils---is that it prevents the environmental and safety hazards created by 
open-air excavation. It uses high-pressure air or water to loosen soil, then 
extracts these soils through a high-power suction hose into its tank. Technics. 
Vacuum Excavation. Pdf. Technics. https://www.technicsgroup.com/wp-
content/uploads/2016/01/Vacuum_Excavation_Brochure_Web.pdf A vacuum 
or suction excavator thus is less disruptive, safer, and cleaner than an open-
air excavator. While open-air excavators must cover a larger surface area to 
uncover soil, vacuum/suction excavators can be more precise in what they 
uncover. 
Moreover, traditional, open-air excavators would toss and turn large amounts 
of contaminated soil in the open air and thus expose people to toxins over a 
large surface area. But with vacuum excavation, things are not as messy and 
dangerous. They both remove soil and store it. Any other excavation method 
for a toxic sites exposes people to deadly toxins, white the vacuum excavator 
does not. 
Obviously the newly-released RAW should have assessed the feasible and 
widely used mitigation strategy of a vacuum or open-air excavator. Otherwise, 
the RAW allows workers and the public to be exposed to site carcinogens and 
toxins that are moved and tumbled in the open air and that are 340 times 
what regulations allow. RI, p. 34 
5. Ignoring Feasible Air-Toxin Mitigation: Non-Opening Windows, 24/7 HVAC 
7 
A third difficulty with this TPP is that, as later paragraphs show, the new 
information in the RAW (released 3-8-19 by DTSC for public comments) and in 
site documents as a whole is that they arguably do not provide “substantial 
evidence” that that this TPP incorporates and assesses all feasible mitigation 
measures that could make project impacts insignificant. Instead they ignore 
feasible mitigation measures such as having non-opening windows in site 
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buildings and using 24/7 HVAC operation for air filtration. 
The main rationale for the non-opening, near-freeway windows is that, as the 
California Air Resources Board notes, the benefits of near-freeway, indoor-air 
filters are undermined if the building's heating, ventilation and air conditioning 
HVAC system isn't running at all times, 24/7, with all doors and windows 
closed, although the Air Resources Board and virtually all air-pollution experts 
do not consider high efficiency filters to be an adequate fix for freeway. air 
toxins. California Air Resources Board. Air Quality and Land Use: A Community 
Health Perspective. California Environmental Protection Agency, 
https://www.arb.ca.gov/ch/handbook.pdf; Choi, Wonsik, Meilu He, Vincent 
Barbesant, Kathleen H. Kozawa, Steve Mara, Arthur M. Winer, and Suzanne E. 
Paulson. Prevalence of Wide Area Impacts Downwind of Freeways under Pre-
Sunrise Stable Atmospheric Conditions. Atmospheric Environment 62 
(December 2012): 318–27. https://doi.org/10.1016/j.atmosenv.2012.07.084 
Of course, to minimize intrusion of freeway-air toxins into site buildings, the 
site Health Risk Assessment HRA, p. 17 recommends keeping windows closed, 
using fans, and running the HVAC and its air-filtration system 24/7. However, 
lower-SES, rental-unit residents, and those who are people of color are those 
who predominantly live closest to freeways. Eg, Boehmer, Tegan K., Stephanie 
L. Foster, Jeffrey R. Henry, Efomo L. Woghiren-Akinnifesi, and Fuyuen Y. Yip. 
Residential Proximity to Major Highways - United States, 2010. Centers for 
Disease Control and Prevention, November 22, 2013, 
https://www.cdc.gov/mmwr/preview/mmwrhtml/su6203a8.htm; Parker JD, 
Kravets N, Nachman K, Sapkota A. Linkage of the 1999–2008 National Health 
and Nutrition Examination Surveys to traffic indicators from the National 
Highway Planning Network, National health statistics reports; No. 45. 
Hyattsville, MD: US Department of Health and Human Services, CDC, National 
Center for Health Statistics, 2012. Tian N, Xue J, Barzyk TM. Evaluating 
socioeconomic and racial differences in traffic-related metrics in the United 
States using a GIS approach, J Expo Sci Environ Epidemiol 2013;23:215–22. 
Yet such near-freeway residents, disproportionately people of color, with 
families, and with lower-SES, cannot afford to keep their windows closed and 
to run the HVAC 24/7 for air filtration. Eg, Cakmak S, Dales RE, Rubio MA, 
Vidal CB. The risk of dying on days of higher air pollution among the socially 
disadvantaged elderly. Environ Res 2011;111:388–93. Ou C-Q, Hedley AJ, 
Chung RY, et al. Socioeconomic disparities in air pollution-associated 
mortality. Environ Res 2008;107:237–44. This means that successful and 
feasible air-toxin mitigation requires the site owner/developer to pay 
for/operate/maintain, 24/7, all systems for HVAC and air filtration---as part of 
apartment 
8 
rental---and to build apartments with non-opening windows, ceiling fans, and 
door exits for emergencies. 
Although the preceding air-toxin-mitigation strategy was not considered in site 
documents, it appears to be the only mitigation strategy that will ensure that 
buildings onsite do not have their windows open, do not let in air toxins, and 
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do not negate the effects of partial air-pollution control through filtration. Non-
opening windows are especially important because otherwise, several people 
who open their windows damage the health of everyone. This is because most 
apartment-building air is the same for all, and not mainly a function of the air 
in the individual unit. Wherever there are shared walls, floors or ceilings, 
residents can be exposed to others’ pollution that travels through vents, pipes, 
windows and tiny cracks in drywall, plaster, etc. Center for Energy and the 
Environment, 
https://www.mncee.org/getattachment/Resources/Projects/Secondhand-
Smoke-Research/Reduction-of-Environmental-Tobacco-Smoke-Transfer-in-
Minnesota-Multifamily-Buildings-Using-Air-Sealing-and-Ventilation-
Treatments.pdf.aspx 
The preceding analysis thus means that, to meaningfully reduce near-freeway, 
toxic-indoor-air-pollution, the apartment owner/developer must consider that, 
by paying for/operating/maintaining 24/7 HVAC, and by ensuring that each 
unit has ceiling fans, door exits for emergencies, but no windows that open---
the developer is giving a form of compensation. The developer is 
compensating residents and the community because he has paid less for 
beside-freeway, toxic-site land and for land that has easy freeway access. To 
gain these benefits, fairness requires that developers mitigate the health costs 
of near-freeway land. 
6. Ignoring Feasible Freeway Air-Toxin Mitigation: Positive Pressure, 24/7 
HVAC Use 
A fourth difficulty with this TPP is that, as later paragraphs show, the new 
information in the RAW---released 3-8-19 by DTSC for public comments----
and in site documents as a whole is that they arguably do not provide 
“substantial evidence” that that this TPP incorporates and assesses all feasible 
mitigation measures that could make project impacts insignificant. Instead 
they ignore feasible freeway-air-pollution-mitigation strategies such as 
increasing interior positive air pressure by mean of non-opening windows, by 
24/7 HVAC purchase/operation/maintenance by the owner, by minimizing 
exhaust-fan operation, and by maximizing filtered-air intake. 
Site documents do recommend that site buildings keep positive air pressure, 
more air coming in to the buildings than is going out, as a means of keeping 
air pollutants from entering the building. Appendix B, Consistency analysis 
tables, p. B-62 This positive air pressure can perhaps best be achieved in large 
commercial buildings that have windows that do not open, to let out air; that 
minimize exhaust-fan use, and that run HVAC systems 24/7/ 
9 
US EPA insists that special positive-air-pressure systems must block freeway 
contaminants from coming into beside-freeway buildings. Without positive-
pressure systems, filters are virtually useless. This is because, as the EPA 
notes, the use of higher efficiency HVAC systems and the use of higher MERV-
rating filters causes large drops in indoor-air pressure: “The addition of a high 
MERV-rated filter can result in a large drop in system pressure.” Yet, “the 
effectiveness of mechanical ventilation depends on HVAC system type, design, 
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maintenance, and operation. An imbalance in a building’s HVAC system can 
result in the building becoming pressurized. Negative pressure can allow 
outdoor contaminants to enter the building…while positive pressure prevents 
infiltration of outdoor air….[Filtered] exhaust fans that draw air out are 
typically recommended.” . EPA. Best Practices for Reducing Near-Road 
Pollution Exposure at Schools. Pdf. November 2015. 
https://www.epa.gov/sites/production/files/2015-
10/documents/ochp_2015_near_road_pollution_booklet_v16_508.pdf 
Obviously, therefore, to main positive air pressure inside buildings requires 
control of the type/design/maintenance/operation of the building HVC system. 
This, in turn, again shows that only centralized or site-owner-controlled 
purchase/maintenance/and operation of HVAC and filtration equipment is 
necessary to ensure positive-pressure indoor air and to prevent pollution 
intake. This is exactly why many large commercial buildings have centralized 
HVAC systems and building-pressurization-control systems that work by 
means of direct measurement of air pressure, in order to achieve positive 
pressure in a building. They optimize the performance of those pressure 
systems by having proper outside-air intake and reduced exhaust-fan use---a 
low-cost way of increasing energy savings and improving interior air. 
Keeping positive air pressure inside individual apartments also can be done, 
but it is impossible if apartments have windows that open and uncontrolled 
exhaust fans---both of which increase negative pressure in buildings. Thus the 
best way to ensure positive-air-pressure interiors, that keep out air pollutants 
and lower energy costs, is either to have a centralized pressure-control system 
or to have the site owner pay for/operate/maintain 24/7 HVAC for air filtering 
and ventilation, so that apartment residents do not mind having windows that 
do not open. However, site documents did not consider that air-pollution-
mitigation system. They did require positive pressure in interior air. Appendix 
B, Consistency analysis tables, p. B-62 However, they did not provide the 
necessary conditions for ensuring this positive, interior-air, pressure control---
namely, non-opening windows, ceiling fans, and 24/7 HVAC use and air 
filtration completely paid for, operated, and maintained by the site owner---
and included as part of rent. 
7. Ignoring Feasible Freeway Air-Toxin Mitigation: 24/7 Carbon and HEPA 
Filtration 
A fifth difficulty with this TPP is that, as later paragraphs show, the new 
information in the RAW (released 3-8-19 by DTSC for public comments) and in 
site documents as a whole 
10 
is that they arguably do not provide “substantial evidence” that that this TPP 
incorporates and assesses all feasible mitigation measures that could make 
project impacts insignificant. Instead they ignore feasible freeway-air-
pollution-mitigation strategies, including 24/7, HEPA (High Efficiency 
Particulate Air) filtration and 24/7 carbon/activated-charcoal filtration for 
VOCs. 
The site Removal Action Workplan (RAW) admits the project’s “proximity to 
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the I-210 Freeway, “with its risks of diesel particles and VOCs like benzene. 
RAW, p. 63 The RAW also spends a significant amount of its time on mitigating 
VOCs from toxic-waste soil, eg, RAW, p. 28, and the Health Risk Assessment 
recommends air filters with at least a MERV-10 rating. HRA, pp. 2 ff However, 
site documents say nothing about mitigating VOCs from freeway-air toxins, 
and their recommended MERV-10 or MERV 10 filters reduce essentially no 
diesel particles, only the larger, less dangerous particles. For documentation, 
see section 10.3, on freeway air filtration (FAF) in author’s fully documented, 
scientific report, “New Information Shows Project 19970020 Does Not Mitigate 
to A Level of Insignificance All Potentially Significant Effects and Therefore 
Requires Reopening the CEQA Process,” sent to DSC as RAW comments on 3-
14-19 and hereafter cited as: FAF, 10-3. 
The main and most deadly freeway air toxics are diesel particles and VOCs. 
7.1 Mitigation of Freeway Particles with HEPA Filters Consider the diesel 
particles first. 
In its official documents both the site HRA and the city of Pasadena say MERV-
10 air filters would reduce near-freeway residents’ cancer risks to “less than 
significant levels” because MERV-10 filters “remove 50% of particulates in the 
1-3 μg range, and MERV-13 filters remove 75% of all particulates. HRA, p. 16 
However, both claims are misleading and false. FAF, 10-3 
As already mentioned, diesel particles cause nearly all freeway-cancer risk. 
However, MERV-10 and MERV-13 filters provide no protection whatsoever 
against 95% of diesel particles, because virtually all diesel particles are 
smaller than 0.1 μg. These nano-sized diesel particles easily get through 
MERV-10 and MERV-13 filters. course, Merv-10 and MERV-13 filters do remove 
many less-harmful particles, those larger than 0.3 μg, but 95% of the deadly 
diesel particles are 10 times smaller than what MERV-10 and MERV-13 can 
remove. Merv-10 and MERV-13 filters thus remove only 3% and 4%, 
respectively, of diesel-particle harm. This means the HRA and the city of 
Pasadena grossly overestimate protections from MERV-10 and MERV-13 air 
filters. Even HEPA filters cut diesel-cancer risk by only 5%. FAF, 10-3 
The preceding data explain why the CA South Coast Air Quality Management 
District is so skeptical that, for people living near freeways, “health risks 
would be brought” to safe 
11 
levels by air filters. Instead, CA air-quality officials warn that “the health 
science behind recommendations against placing new homes close to freeways 
is clear.” CA air-quality managers warn that even to reduce the diesel-cancer 
risk by 5%, through a HEPA filter, would involve a cost that is prohibitive for 
many people---at least $400/year. They also say that most near-freeway 
residents would not be willing to run their HVAC systems 12 months/year, 
24/7, to get continuous and modest air-filtering. Finally, they warn that 
neither MERV nor HEPA filters can filter out toxic and carcinogenic freeway-
exhaust gases such as benzene---something that would require very 
expensive, stand-alone, activated-charcoal or carbon-filter technology. FAF, 
10-3 
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The latest CA Air Resources Board recommendations are that “sensitive uses” 
of land, such as schools and homes, not be put within 500 feet of a freeway---
as Pasadena city council and the site developer are both trying to do. Instead, 
the board says cities should try to locate “non-sensitive uses,” like commercial 
or warehouse buildings, near freeways. Following this recommendation is 
especially necessary because people living within 500 feet of freeways already 
face diesel-particle risks that are 7-25 times higher than what other California 
residents face. FAF, 10-3 
Given that the project wants to building near-freeway housing, then people in 
this housing must be protected. The best way of removing freeway air 
particles is through HEPA filters, Noll, James, Andrew Cecala, and John 
Organiscak, The Effectiveness of Several Enclosed Cab Filters and Systems for 
Reducing Diesel Particulate Matter.Pdf, Pittsburgh, PA: U.S. Department of 
Health and Human Services, http://www.sy-
klone.com/mm5/graphics/00000001/PDF_files/reference/NIOSH_MERV16Eval
uationOnDPM.pdf as they remove 99.97% of all particles that are 0.3 
micrometer in size and greater. ASME, 
https://cstools.asme.org/csconnect/Filedownload.cfm?thisfile...pdf&dir=ANSI..
.; Combined Use of an Electrostatic Precipitator and a HEPA filter, 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5903943/ However, as already 
mentioned, nearly all diesel particles are 0.1 micrometer in size and smaller. 
This means that although HEPA filters are the best particulate filters, they fail 
to remove most diesel particles. Still HEPA filters are more effective than 
MERV-10 and MERV-13 filters, respectively, that remove only 3% and 4%, 
respectively, of the diesel particles. Yet diesel particles are responsible for 
70% of all cancers from air pollution and responsible for the majority of 
freeway-air-pollution risk. The preceding facts mean that requiring MERV 
10/13 filters does little to protect site residents from freeway-diesel harm. 
More effective protection, HEPA protection is needed, or apartments should 
not be built beside the freeway.FAF, 10-3 
7.2 Mitigation of Freeway VOCs with Charcoal Filters 
The gold-standard method for mitigating VOC freeway-air toxins is carbon or 
activated-charcoal air filtration, eg, Enhancing Indoor Air Quality, 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4587002/; Adsorption onto 
Activated Carbon, 
12 
https://www.sciencedirect.com/science/article/abs/pii/S1004954111602073 
sometimes installed downstream of particle filters. That’s why the California 
Department of Public Health says, quite clearly: “Using an activated carbon (a 
carbon or charcoal that is very porous and has a large surface area) filter is 
likely the most reliable way to remove VOCs from the air. VOCs attach to and 
accumulate on the activated carbon in the process known as adsorption. These 
filters become exhausted or "spent" and must be frequently replaced. 
Otherwise, the adsorbed VOCs may desorb, or leave the surface of the 
activated carbon and return to the air. CDPH, Removing VOCs from the Air, 
https://www.cdph.ca.gov/Programs/CCDPHP/DEODC/EHLB/IAQ/Pages/VOC.as
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px#position 
Carbon filters are needed because MERV filters do nothing whatsoever to 
protect against VOC air toxins, as already documented. FAF, 10-3 
Because this VOC filtration cannot be put on most existing residential HVAC 
systems, unless additional hardware is added, activated-charcoal or carbon 
filtering for VOCs would require either a new HVAC system---a powerful, 
centralized filtration system, eg, http://ipo.lbl.gov/wp-
content/uploads/sites/8/2014/08/2970pub3.pdf or stand-alone VOC-filtration 
units in each apartment. US EPA, Monitoring by Control Technique--Activated 
Carbon Adsorber https://www.epa.gov/air-emissions-monitoring-knowledge-
base/monitoring-control-technique-activated-carbon-adsorber#box1 This 
means that successful and feasible air-toxin mitigation requires the site 
owner/developer to build/pay for/operate/maintain HVAC equipment with 
carbon filtration in every unit, 24/7--- or to have a 24/7 centralized activated-
charcoal system. In either case, the owner/developer would need to ensure 
that there are ceiling fans, door exits for emergencies, but no windows that 
open, or such filtration would be ineffective, as earlier information from US 
EPA and California Air Board show. 
The site owner would need to pay for/maintain/operate everything associated 
with HVAC systems, carbon and other air filtration, etc, because, as already 
mentioned, lower-SES, rental-unit residents, and those who are people of 
color are those who predominantly live closest to freeways. Eg, Boehmer, 
Tegan K., Stephanie L. Foster, Jeffrey R. Henry, Efomo L. Woghiren-Akinnifesi, 
and Fuyuen Y. Yip. Residential Proximity to Major Highways - United States, 
2010. Centers for Disease Control and Prevention, November 22, 2013, 
https://www.cdc.gov/mmwr/preview/mmwrhtml/su6203a8.htm; Parker JD, 
Kravets N, Nachman K, Sapkota A. Linkage of the 1999–2008 National Health 
and Nutrition Examination Surveys to traffic indicators from the National 
Highway Planning Network, National health statistics reports; No. 45. 
Hyattsville, MD: US Department of Health and Human Services, CDC, National 
Center for Health Statistics, 2012. Tian N, Xue J, Barzyk TM. Evaluating 
socioeconomic and racial differences in traffic-related metrics in the United 
States using a GIS approach, J Expo Sci Environ Epidemiol 2013;23:215–22. 
Yet such near-freeway residents, disproportionately people of color, with 
families, and with lower-SES, cannot afford to keep their windows closed and 
to run HVAC and activated-charcoal systems, 24/7, for air filtration. Eg, 
Cakmak S, Dales RE, Rubio MA, 
13 
Vidal CB. The risk of dying on days of higher air pollution among the socially 
disadvantaged elderly. Environ Res 2011;111:388–93. Ou C-Q, Hedley AJ, 
Chung RY, et al. Socioeconomic disparities in air pollution-associated 
mortality. Environ Res 2008;107:237–44. This means that successful and 
feasible air-toxin mitigation requires the site owner/developer to pay 
for/operate/maintain, 24/7, all HVAC and activated-charcoal filtration systems, 
ceiling fans, etc---as part of apartment rents---and to build apartments with 
non-opening windows, ceiling fans, and door exits for emergencies. 
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Although the preceding air-toxin-mitigation strategy---requiring both HEPA 
filters and activated charcoal/carbon filters----was not considered in site 
documents, it appears to be the only mitigation strategy that will ensure that 
buildings onsite do not have their windows open, do not let in air toxins, and 
do not negate the effects of partial air-pollution control through filtration. The 
preceding analysis thus means that, to meaningfully reduce near-freeway-air 
toxins, one must have a systematic approach that maximizes pollution control 
but that minimizes the ways that pollution control can be compromised. Full 
site-owner payment for the purchase/operation/maintenance of 24/7 HVAC; 
air filtration, including carbon air filtration; and positive-interior-air pressure is 
essential. Otherwise, as already shown, one person could compromise the 
health and safety of other people in the building, 
The preceding analysis thus means that, to meaningfully reduce near-freeway, 
toxic-indoor-air-pollution, the apartment owner/developer must consider that, 
by paying for/operating/maintaining 24/7 HVAC, HEPA, and carbon air 
filtration and positive-interior-air pressure, and by ensuring that each unit has 
ceiling fans, door exits for emergencies, but no windows that open---the 
developer is giving a form of compensation. The developer is compensating 
residents and the community because he has paid less for beside-freeway, 
toxic-site land and for land that has easy freeway access. To gain these 
benefits, fairness requires that developers mitigate the major health costs of 
near-freeway land. 
8. Conclusion 
The CEQA process for the US Navy toxic-waste site, at 3200 East Foothill 
Boulevard, Pasadena, needs to be reopened because of new information, 
discovered since the city of Pasadena approved the Pasadena Gateway project 
for the site in July 2018. This new information is that for at least 7 reasons, 
neither the new information presented in the RAW (released 3-8-19 by DTSC 
for public comments), nor site documents as a whole, provide “substantial 
evidence” that the Pasadena toxic-waste-site project (a) uses all feasible 
mitigation measures to achieve insignificant levels of freeway-air-toxin 
impacts and (b) complies with California law (PRC 21155.2). 
That is, site documents ignore the feasible site-mitigation strategies of 
1. full, pre-construction testing and cleanup; the former is necessary for 
reliable cleanup. 
2. vacuum/suction excavation to minimize toxic exposure during site grading, 
etc 
3. windows that do not open, yet having fans and doors for ventilation and 
safe exits 
4. positive air pressure inside the buildings, paid for/operated/maintained by 
landlord 
14 
5. 24/7 HVAC operation for air filtration, paid for/operated/maintained by 
landlord 
6. 24/7 activated-carbon air filtration, paid for/operated/maintained by 
landlord 
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7. 24/7 MERV-16 air-filters replacement, paid for/operated/maintained by 
landlord. 
All 7 preceding mitigation strategies are necessary, either to achieve genuine 
toxic-site cleanup with minimal risk, as presupposed in the Removal Action 
Workplan (RAW) or to achieve mitigation of freeway-air toxins, as 
presupposed in the Health Risk Assessment (HRA). Moreover, unless the site 
owner pays for purchasing/operating/maintaining these protections, they will 
not be implemented, as site residents cannot afford them. 

 DTSC Response:   
 
Please see response to Comment 38 below, which summarizes and responds 
to Comments 32 to 38, submitted by the same commenter. 
 

 
 
 
37 

Commenter: Dr. Kristin Shrader-
Frechette 

Category: email 05/14/2019  

  Comment:  
 
1 
New Information Shows Project 19970020 Does Not Mitigate to A Level of 
Insignificance 
All Potentially Significant Effects and Therefore Requires Reopening the CEQA 
Process 
Kristin Shrader-Frechette, PhD* 
on behalf of the Board of Stop Toxic Housing in Pasadena 
Tina Fredericks (community outreach); Kristin Shrader-Frechette, PhD 
(scientific data); Gary Smith (treasurer) 
Overview 
The CEQA process for the US Navy toxic-waste site, at 3200 East Foothill 
Boulevard, Pasadena, needs to be reopened because of new information, 
discovered since the city of Pasadena approved the Pasadena Gateway project 
for the site in July 2018. This new information is that for at least 9 classes of 
reasons, neither the new information presented in the RAW (released 3-8-19 
by DTSC for public comments), nor site documents as a whole, provide 
“substantial evidence” that the Pasadena toxic-waste-site project (a) mitigates 
to a level of insignificance all potentially significant project impacts and (b) 
complies with California law (PRC 21155.2; see also the recent California 
Supreme Court Decision, Sierra Club v. County of Fresno (S210783), 
December 24, 2018) 
These 9 classes of reasons are that neither the RAW nor site documents as a 
whole give “substantial evidence” 
(1) that the project’s admitted cancer impacts are at “insignificant” levels, 
(2) that the project’s admitted unquantified impacts are at “insignificant” 
levels, 
(3) that the project’s admitted unknown future impacts are at “insignificant” 
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levels, 
(4) that the project’s admitted untested impacts are at “insignificant” levels, 
(5) that impacts of potential fraud in site studies will be at “insignificant” 
levels, 
(6) that impacts of scientific flaws in site studies will be at “insignificant” 
levels, 
(7) that impacts on the hundreds of site-resident children will be 
“insignificant,” 
(8) that impacts of flawed DTSC and public project-oversight will be 
“insignificant,” and 
(9) that freeway impacts will be insignificant because site documents beg this 
question. 
Many of the preceding failures of the RAW (and site documents as a whole) 
arise from two difficulties, both of which could easily be remedied. The first 
difficulty is that the developer wants to do only partial, mostly risky post-
construction, cleanup of a site that DTSC called an “imminent and substantial” 
danger. Yet prima facie, the RAW and site documents as a whole could easily 
have provided “substantial evidence” for 
---------------------- 
* Shrader-Frechette, an environmental scientist and environmental-justice 
expert, directs the Center for Environmental Justice and Children’s Health (Los 
Angeles) and is a board member of Stop Toxic Housing in Pasadena. A 
Pasadena resident, she holds an endowed chair at U of Notre Dame where she 
teaches Fall semester. Author of 18 books and 450 scientific articles, she has 
served on US EPA’s Science Advisory Board and many US National Academy of 
Sciences boards/committees. The governments of Australia, Canada, Congo, 
Germany, Netherlands, Norway, Sweden, and the US have repeatedly sought 
her help in dealing with their own hazardous-waste problems. The US National 
Science Foundation has funded her 
2 
scientific research for 28 years, and she has won international/national awards 
for pro-bono work to protect poor/minority communities from pollution 
throughout the world. (kshrader@ 
nd.edu, website https://www3.nd.edu/~kshrader/) 
insignificant levels of site impacts---if the developer had agreed to do full 
(instead of only partial) testing/cleanup---and if he had agreed to do only pre-
construction 
testing/cleanup (rather than mostly risky post-construction cleanup). Providing 
substantial evidence for insignificant levels of site impacts, given full, pre-
construction site testing/cleanup would have been relatively easy. This is 
because the developer admits in site documents that full, pre-construction 
cleanup is technologically feasible and would cost only about $1-2 million more 
than the current partial, mostly post-construction testing/cleanup. Yet the 
developer opts for the risky, partial, post-construction testing/cleanup that (he 
admits) is designed to save him time/money. RAW, pp. 51-54; see also RI, p. 
36; DTSC, Covenant Not to Sue; and Exhibit E, p. 7 of 7 
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The second difficulty is that the RAW and site documents as a whole failed to 
provide “substantial evidence” for their version of partial, post-construction 
site testing/cleanup 
because these documents repeatedly made unscientific, qualitative claims 
instead of quantifying post-remediation levels of site risks. They also 
repeatedly begged the question instead of providing empirical support, and 
they repeatedly made promissory-note claims about future, post-construction 
cleanup instead of just agreeing to do full, pre-construction site cleanup. The 
RAW and site documents as a whole also err because they repeatedly commit 
another logical fallacy, the appeal to ignorance. That is, they assume that 
because evidence for significant project impacts is unknown, therefore those 
impacts will be insignificant. Yet instead, the RAW and site documents as a 
whole bear the burden of proof. They are supposed to provide substantial 
evidence of safety and insignificant impacts. They have not done so. 
Prima facie, if the RAW and site documents as a whole had avoided these two 
difficulties, they could have shown that levels of site impacts were 
insignificant. They have not done so. 
1. Site and Legal Background 
For 30 years, from the mid-1940s through the mid-1970s, the US Navy used 
the Pasadena toxic-waste site to develop and test fire-control systems and to 
develop, test, and manufacture missiles, torpedoes, and other classified 
weapons. 
Kennedy/Jenks, Environmental Summary (ES), pp. 4, 5, 11, 15, 
https://www.envirostor.dtsc.ca.gov/public/deliverable_documents/464986097
8/Environmental%20Summary%20Report%20Jenks%20May%2022%202007
%20.pdf; SCEA Appendix E, pp. 25-26, 31, 
https://ww5.cityofpasadena.net/planning/wp-
content/uploads/sites/56/2018/01/3200-E-Foothill-Appendices.pdf; SCEA 
Remedial Investigation (RI), pp. 2-3, 
https://ww5.cityofpasadena.net/planning/wp-
content/uploads/sites/56/2018/01/3200-E-Foothill-Appendices.pdf ; SCEA, p. 
85; 
3 
California Dept of Toxic Substances Control, NIRF, 
https://www.envirostor.dtsc.ca.gov/public/profile_report?global_id=19970020 
Nearly all of the Navy’s 29 buildings remain, just as they were during World 
War II. The site has not been cleaned up---only walled and then paved over. It 
is now used as a storage-rental facility with small, temporary storage units the 
property. SCEA, pp. 8, 134 
In 2018 the city of Pasadena approved building the Pasadena Gateway Project 
on this 
site. The proposed project is a mixed-use development that includes 550 
apartment homes, many of which are “affordable housing.” Developers say 
the apartments will house hundreds of children and their families. SCEA, pp. 
1-2, 41. 
Despite the obvious site risks, the city and DTSC are allowing most site 
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carcinogens to remain “in place,” as they are below ground. City of Pasadena, 
pp. 8, 4 of 20 of Response to DTSC Comments on RI (Appendix A) in RI, 
https://ww5.cityofpasadena.net/planning/wp-
content/uploads/sites/56/2018/01/3200-E-Foothill-Appendices.pdf The site 
Removal Action Workplan or RAW admits that site groundwater-contamination 
is “unknown”; RAW, p. 36, 
https://www.envirostor.dtsc.ca.gov/public/community_involvement/74250074
62/Removal%20Action%20WorkPlan%2012.12.2017.pdf that not all 
suspected “hot spots” have been sampled; RI, p. 29 and that not all “sources” 
of site carcinogens, metals, dioxins, solvents, and propellants have been 
located. RI, pp. 28-29; Kennedy/Jenks, ES, pp. 27-38; RAW, p. 31. 
However, before construction the city and DTSC are requiring no groundwater 
or full soil-carcinogen testing. Before construction the only remediation 
required by the developer is removal of 11 suspected “hot spots” and drains in 
shallow soil. SCEA, p. 125. RI, p. 29, and fig 7 However site toxins have 
already contaminated and closed two Pasadena drinking-water wells, one near 
the East, and one near the West, sides of the site. City of Pasadena, Pasadena 
Water and Power Report on City’s Water Quality, p. 4 of 14, 
https://ww5.cityofpasadena.net/water-and-power/wp-
content/uploads/sites/54/2017/08/City-of-Pasadena-Public-Health-Goals-
Report-2013.pdf and Cal-EPA, California Regional Water Quality Control Board, 
Update on Perchlorate Groundwater Pollution, p. 2, 
https://www.waterboards.ca.gov/rwqcb4/water_issues/programs/remediation/
perchlorate/perchlorate%20report.pdf 
On 3-8-19 California Department of Toxic Substances Control (DTSC) released 
its 1-29-19 CEQA Findings document. It said that project impacts would be at 
a level of insignificance. California Department of Toxic Substances and 
Control, CEQA Statement of Findings, p. 11, 
4 
https://www.envirostor.dtsc.ca.gov/public/community_involvement/29074684
97/Final%20DTSC%20CEQA%20Statement%20of%20Findings%20Pasadena
%20NIRF.pdf 
However, for the reasons outlined in later paragraphs of this document, 
neither the RAW nor site documents as a whole have shown substantial 
evidence that levels of site impacts from the project will be insignificant. 
Legally this new project was approved by the Pasadena city council as a TPP or 
transit priority project because it is being built immediately beside the 10-lane 
California Interstate 210 and a block from the gold-line metro. California law, 
however, requires that TPP documents, including the RAW, must accomplish at 
least 4 things in order to qualify the site as a TPP and in order to do only a 
SCEA (as was done for this site) and not an EIR. That is, site documents must 
● “identify all significant or potentially significant impacts” of the TPP; 
● show that the TPP can “either avoid or mitigate to a level of insignificance all 
potentially significant or significant effects”; 
● incorporate “all feasible mitigation measures” for significant TPP impacts; 
and 
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● provide “substantial evidence” that all feasible mitigation measures” are 
used to 
achieve a “level of insignificance” in project impacts. 
However, one of the difficulties with this TPP is that, as later paragraphs show, 
the new information in the RAW---released 3-8-19 by DTSC for public 
comments----and in site documents as a whole is that they arguably do not 
provide “substantial evidence” that all potentially significant site impacts have 
been mitigated to levels of “insignificance.” Nor do they provide substantial 
evidence that the TPP incorporates and assesses all feasible mitigation 
measures for project impact. 
Subsequent sections consider at least 9 different classes of problems with the 
new information---provided in the RAW released 3-8-19 by DTSC for public 
comment----and in site documents as a whole. All of these problems show 
that neither RAW, nor site documents as a whole, provide substantial evidence 
that all potentially significant site impacts have been mitigated to levels of 
insignificance. 
2. No “Substantial Evidence” Potential Cancer Impacts Are at “Insignificant” 
Levels 
First, at least 5 reasons show that neither the new information presented in 
the RAW---released 3-8-19 by DTSC for public comments---nor site 
documents as a whole show both that the Pasadena toxic-waste-site project 
mitigates (to a level of insignificance) all potentially significant cancer-related 
project impacts and that it complies with California law (PRC 21155.2). 
5 
(2.1) One reason these cancer-related impacts have not been shown to be 
insignificant is that new evidence reveals that the RAW admits that only full, 
preconstruction site testing/cleanup, including alternative 3, “would eliminate 
any potential [site cancer]…threat to future residential site users,” RAW, p. 47 
while it says that its partial testing/cleanup (alternative 2) would merely 
“reduce” these cancer threats. Eg, RAW, pp. 47, 49,50, 53 However, because 
the RAW and site documents as a whole neither quantify/explain the level of 
this cancer-risk “reduction,” nor show why such “reductions” in risk make the 
resulting risk insignificant, they beg the question of insignificance. They cannot 
be said to have shown substantial evidence that project cancer risks have 
indeed been “reduced” or mitigated to levels of insignificant impacts. 
(2.2) The RAW and site documents as a whole also fail to provide substantial 
evidence that site cancer risks have been “reduced” or mitigated to levels of 
insignificance because the RAW admits that it “will take more than a year to 
remove [carcinogenic] soil vapors at the site to mitigate [carcinogenic] vapor- 
intrusion potential. Future residential and commercial users could be exposed 
to [carcinogenic] vapor intrusion until such time that soil vapor is removed 
which could be more than a year.” RAW, p. 50 However, because neither the 
RAW nor site documents as a whole provide any arguments or evidence for 
why this particular cancer risk, imposed by the project, is insignificant, they 
beg the question of insignificance. As a result, they have not shown this 
cancer risk to be at levels of insignificance. 
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(2.3) Likewise the RAW and site documents as a whole fail to provide 
substantial evidence that site cancer risks have been “reduced” or mitigated 
to levels of insignificance because the RAW admits both that site cancer risks 
are so high that the site would not meet criteria for residential use, RAW, p. 
18 then also admits that, even after suspected hot-spot removal (the only 
required pre-construction remediation) site cancer risks still will be 340 times 
above what is allowed for residential use RI, p. 34. However, because no site 
documents provide any evidence for why this cancer risk (340 times above 
what is allowed) 
Is “insignificant,” site documents beg the question of insignificance. They fail 
to provide the required “substantial evidence.” Why should a cancer risk, 340 
times above what is allowed, be significant? 
Arguably this post-mitigation (post-hot-spot removal) cancer risk is significant 
because the RAW admits that, following hot-spot removal, there will be site 
excavation/grading of these toxic soils, resulting in “short-term [cancer] risks 
to site workers as soil is excavated and handled.” RAW, p. 50 Yet because 
neither the RAW nor site documents as a whole provide any evidence for why 
this “short term” risk is insignificant, they beg the question of insignificance. 
They fail to provide substantial evidence for insignificance. Yet, had site 
documents 
6 
provided for using vacuum or suction excavators, instead of open-air 
bulldozers and earth-moving equipment, or provided for doing full, pre-
construction site testing/cleanup, arguably this excavation/grading risk might 
have been shown to be insignificant. 
(2.4) Yet another reason that neither the RAW nor site documents as a whole 
provide “substantial” evidence for the insignificance of site impacts is that new 
evidence from the RAW indicates that when it introduces various cancer-
mitigation systems, such as the sub-slab vapor barrier with passive venting, 
RAW, p. 47 the RAW repeatedly says only that these mitigation systems 
reduce or attenuate cancer risk---but they never say that (or why) overall site 
risk, as outlined in site documents as a whole, mitigate risk to levels of 
insignificance. 
In fact, the RAW cannot be said to provide substantial evidence that barriers 
and such passive carcinogenic-VOC-mitigation strategies ensure that site 
impacts are insignificant, because the RAW repeatedly makes at least 3 
admissions. It admits (i) that such passive systems may not provide adequate 
protection, RAW, pp. 47-48 (ii) that they merely “reduce the risk” of 
carcinogen exposure, RAW, p. 47 and (iii) that they merely “limit…the 
exposure pathway” but do not eliminate residents’ toxic-site exposure to 
carcinogens. RAW, p. 48 Because the documents typically give no 
levels/quantification of post-mitigation risk, they provided no substantial 
evidence that the risk will be mitigated to an “insignificant” level. 
Again because both the RAW and site documents as a whole beg this question, 
they never provide substantial evidence that overall site risk has been 
mitigated to insignificant levels. 
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Yet, such substantial evidence is necessary because obviously passive 
“barriers” that reduce, instead of eliminate, site cancer risks from VOCs may 
still allow significant levels of impacts. The RAW and site documents as a 
whole instead need to provide substantial evidence that mitigated levels of site 
risks as a whole are Insignificant. Yet they cannot provide such evidence 
unless they give some idea of the level of risk from passive-barrier, reduced 
exposure to carcinogens, as opposed to the level of risk from active mitigation 
through standard systems such as soil-vapor extraction (SVE)---which 
provides more reduction in the VOC cancer risks. However, because neither 
the RAW nor site documents as a whole provide such levels of risk, from 
alternative mitigation system, they do not give substantial evidence, either 
that such risks are “insignificant” or that their preferred mitigation, passive 
mitigation, produced insignificant levels of risks. 
To provide such substantial evidence, the RAW and site documents could have 
provided scientific studies of the standard mitigation levels achieved by sub-
slab 
7 
vapor barriers, as opposed to the mitigation levels achieved by SVE. Having 
given no such data, again the RAW and site documents as a whole beg the 
question that the developer’s referred passive mitigation produces insignificant 
levels of risk. Instead site documents often say that “it is unknown if soil gas 
will present a [carcinogenic] vapor intrusion concern for future structures,” 
after various mitigation measures have been performed, such as grading and 
adding cleaner soil from the northern side of the site to the more toxic soil on 
the south side of the site. RAW, p. 44. However, obviously mitigation that has 
“unknown” effects cannot be mitigation for which substantial evidence shows 
that effects are insignificant. And if not, the RAW and other site documents 
have not provided evidence that overall site risks are insignificant after 
mitigation. 
(2.5) Arguably the RAW and other site documents could provide substantial 
evidence that cancer risk is mitigated to levels of insignificance if the 
documents provided for full, pre-construction site testing/cleanup, instead of 
partial testing and partial, mostly post-construction remediation. Because site 
documents do not provide for full pre-construction site testing/cleanup, they 
must clearly explain and provide substantial evidence why their preferred 
option of only partial cleanup, that leaves most site carcinogens “in place,” 
Appendix A, p. 8 of 20, of RI is good enough, is something that achieves levels 
of insignificant risks. Yet instead of providing this substantial evidence, site 
documents only beg this question instead of discussing whether risks are 
significant or not. Indeed, instead of providing substantial evidence that post-
partial-mitigation site risks are “insignificant,” new evidence from the RAW 
(released 3-8-19 by DTSC for public comment) shows that the developer 
chose partial mitigation, not because it achieved “insignificant” levels of risk, 
but instead because it was both faster and $1 million cheaper than full 
mitigation, including SVE. RAW, pp. 51-54; see also RI, p. 36; DTSC, 
Covenant Not to Sue; and Exhibit E, p. 7 of 7. 
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3. No “Substantial Evidence” That Unquantified Risks Are “Insignificant” 
As preceding paragraphs show, a recurrent problem with the new information 
in the RAW is that it fails to provide significant evidence that post-mitigated 
risk levels will be insignificant because it typically fails to give risk levels, to 
quantify post-mitigation risks, or to give reasons for risk insignificance. 
Neither the new information presented in the RAW---released 3-8-19 by DTSC 
for public comments---nor site documents as a whole show either that the 
Pasadena toxic-waste-site project mitigates to a level of insignificance all 
potentially significant project impacts or complies with California law (PRC 
21155.2). Why not ? 
(3.1) Because the RAW and site documents as a whole almost always fail to 
quantify post-mitigation risk levels, they cannot be said to provide “substantial 
evidence” that such levels will be “insignificant.” For instance, the RAW says 
that 
8 
it “will take more than a year to remove [carcinogenic] soil vapors at the site 
to mitigate [carcinogenic] vapor intrusion potential. Future residential and 
commercial users could be exposed to [carcinogenic] vapor intrusion until such 
time that soil vapor is removed which could be more than a year.” RAW, p. 50 
However, the RAW does not show precisely why each a risk is insignificant, 
and the RAW again begs the question of the insignificance of mitigated site 
risks. 
Likewise, for example, the RAW says that there will be “short-term risks to 
site workers as soil is excavated and handled,” RAW, p. 50. There is no 
quantification of this risk and its time period, and there are no reasons given 
to support its insignificance, so substantial evidence does not show the risk to 
be insignificant. 
Similarly, new evidence in the RAW reveals that, “based on site environmental 
investigations, soil gas COPCs are believed to be associated with historical 
military use of the site which ended approximately 40 years ago; therefore, 
current or future migration of soil gas COPCs in soil is unlikely. Soil gas 
concentrations will continue to naturally attenuate over time, thus reducing 
toxicity, and should eventually reach levels that no longer require VMSs.” 
RAW, p. 49 The RAW p. 55 goes on to claim, without quantitative evidence, 
that “there is a high likelihood for no [carcinogenic soil-gas] remediation or 
mitigation…to be deemed necessary once current soil gas data is procured via 
the post-removal soil gas survey, and health risk calculations are run with the 
new data input.” 
However, both the preceding claims by the developer are purely qualitative, 
and without justification/presentation of the latest scientific data on 
carcinogenic-gas migration, on soil attenuation, and the probabilities 
associated with both. These claims completely beg the question. They provide 
“guesses” and “opinions,” not “substantial evidence” that site risks are 
insignificant. They also clearly reveal that, had the developer done full soil-gas 
testing, and done a full health-risk assessment, prior to site approval, the 
developer would not have to rely on such guesses about site safely. 
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Again, for instance, new information in the RAW admits that “COPCs 
[contaminants of potential concern] could remain in place at concentrations 
that may exceed some regulatory…levels” RAW, p. 48 However, the RAW does 
not show precisely why each excessive concentration is harmless, or cannot 
reach humans, and thus is insignificant. Again such typical claims beg the 
question of the insignificance of mitigated site risks. 
(3.2) Even when new information in the RAW and in site documents as a 
whole repeatedly states that post-mitigation risk levels will later be reduced 
“to below the appropriate regulatory health risk levels,” eg RAW, p. 29, 30, 
31, 32, etc such 
9 
claims about “regulatory health-risk levels” do not show that the levels are 
insignificant, and they again beg the question that risk levels are insignificant. 
Why do they beg the question? “Insignificant” risk levels cannot merely be 
defined---or assumed to be---only what meets regulatory requirements---only 
what the developer can get away with. Instead “insignificant” risk levels 
arguably may be zero levels, if the health-risk goal is zero and achieving it is 
technologically and economically feasible. Or they arguably may be far below 
regulatory requirements, if it is very inexpensive to achieve these very low 
levels. 
Or they arguably may be far below regulatory requirements, if this is the 
industry “standard of care,” adopted by virtually all contractors. 
In other words, new information in the RAW shows that the RAW repeatedly 
begs the question that site impact are insignificant if they are unquantified but 
below what regulations require. Insignificant risk impacts are not only a 
matter of regulatory requirements, but also a level of economic feasibility, 
technological feasibility, public health goals, what other reputable industry 
contractors are doing, and what the latest science shows is economically or 
technologically feasible. 
For instance, even if risk levels meet the regulatory standard, but if the latest 
science shows that anything but 0 risk is increases one’s chances of cancer, 
then insignificant risk also may be evaluated by the science or the economics 
or the technological feasibility, rather than merely by the regulations. A key 
problem with the RAW and other site documents is that they define 
“insignificant” risks as what satisfies regulations, rather than give reasons why 
this definition shows genuinely insignificant risks. Defining insignificance, 
rather than arguing for it and giving reasons for it, begs the question. 
Defining insignificant impacts in this way also does not provide evidence that 
regulations will be followed, hence does not provide evidence that the impacts 
will be insignificant. In the Hunter’s Point catastrophe, it is virtually certain 
that the Navy and site contractors argued that they would follow regulations. 
Yet given the facts 
(i) that there is massive fraud in toxic-waste testing and cleanup, as 
evidenced by SAIC and Tetra Tech; 
(ii) that the CA Legislative Oversight report on DTSC, issued in 2019, says 
DTSC has continued to fail, for more than 5 years, in its regulatory and 
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cleanup protections----and thus that future events and human error may 
interfere with following regulations for this site; see section 8.1 later in this 
report 
10 
(iii) that the developer has merely issued a promissory note, claiming he will 
follow regulations----rather than providing for citizen oversight to guarantee 
that the developer will follow regulations ----and rather than doing full testing 
that is necessary for following regulations; and 
(iv) that the developer has made many misleading, if not arguably false, 
claims that he will do a safe cleanup, claims already contradicted by 
quotations in all these comments about the site; 
(v) that instead of doing full, preconstruction testing---the only way to ensure 
that one is following regulations, because untested toxin-levels cannot be said 
to follow regulations; 
the developer is essentially asking us to trust him to do the right thing, rather 
than providing scientific and legal evidence for full cleanup and his following 
regulations. To convince us that he will follow regulations, and that site 
impact/risk will be insignificant, the developer could have provided evidence 
that neither Trammell Crow---nor all the LLCs created each time Trammell 
Crow begins a new project and in a new place---have been repeatedly sued for 
faiing to follow regulations. Because the RAW provides no such evidence, there 
is no reason to believe regulations will be followed at the site. 
As a result, the RAW claims arguably do not provide substantial evidence of 
site safety and following regulations. In fact, past inductive ---such as (i)-(v) 
above--- instead shows repeated failure to follow regulations, thus argues that 
post-mitigation site risks/impacts could be significant. After all, look at the 
massive risks the developer wants to impose with post-construction SVE 
cancer-mitigation and with grading toxic soils, in the open air, although their 
cancer risks are 340 times above allowable levels. 
Besides, if “insignificant” risks were always defined as “what regulations 
allow” ----as the RAW invalidly assumes, then regulations would never be 
improved to become better. Yet most pollution-related regulations are 
continually being tightened, mainly because the regulations have been shown 
not to be protective, or because more protective regulations are inexpensive 
or technologically feasible. 
(3.3) In failing to provide either quantification of most post-mitigation risks, or 
reasons that such risks are insignificant because they meet regulatory 
requirements, or reasons that humans will not be exposed to such risks, the 
new information in the RAW and in site documents generally fails to provide 
substantial evidence that overall post-mitigation risks will be at levels of 
11 
insignificance. The documents not only beg the question of insignificance, but 
also commit the logical fallacy of appeal to ignorance---assuming that if they 
have no evidence for a significant risk, therefore the risk is insignificant. 
To provide substantial evidence that mitigated site risks are “insignificant, ” 
the RAW and other site documents could (i) avoid begging this question by 
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defining “insignificant” as “what regulations allow,” (ii) avoid begging the 
question by providing either reasons that the risk level is insignificant or 
providing quantification of that risk level, and (iii) avoid the logical fallacy of 
appeal to ignorance. However, the RAW and site documents have not provided 
this substantial evidence because they have not followed the preceding 
strategies of avoiding logical fallacies in science. Because they have not, they 
have not shown that unquantified risk levels are insignificant. 
4. No “Substantial Evidence” Unknown Risks Will Be at “Insignificant” Levels 
Besides often defining unquantified risks and risks that meet regulatory 
standards as “insignificant,” new evidence in the RAW, released 3-8-19 by 
DTSC for public comments---and in site documents as a whole---reveal that 
they often invalidly define unknown risks as insignificant. However, if risks are 
unknown, they cannot be known to be insignificant. In fact, they cannot be 
known to be anything. 
4.1 Despite the invalid logical inference that something “unknown” can be 
defined to be insignificant, even the developer admits that only full 
preconstruction testing and cleanup “ would eliminate any potential [site 
cancer]…threat to future residential site users,” RAW, p. 47 so only full, pre-
construction cleanup will conclusively reduce site risks to insignificant levels. 
Because this remaining risk is unknown, the developer has provided no 
substantial evidence that the risk will be mitigated to an “insignificant” level. 
4.2 Likewise, the new information in the RAW and site documents generally 
● admit that “After…removal of identified soil hot spots…it is unknown if 
[carcinogenic] VOCs in soil…will continue to present a…concern.” RAW. p. 31 
● admit that only after the final human health risk assessment is done, will the 
developer and anyone know whether or not “implementing VMSs [carcinogen 
vapor mitigation systems] is protective of all the identified receptors,” that is 
people, because the carcinogens are only being mitigated, not eliminated. 
RAW, p. 48 
12 
Because of the preceding and other site admissions of “unknowns,” largely 
created by the developer’s failure to fully test the site, the RAW and ssite 
documents as a whole have provided no substantial evidence that site risk will 
be mitigated to an “insignificant” level. 
4.3 In particular, all the unknowns surrounding site use of land-use controls 
fail to provide substantial evidence of that post-mitigation impacts will be 
insignificant. The new evidence in the RAW, for instance, provides no 
indications of risk levels, after employing land-use controls at the site. RAW, 
pp. 9, 38-39,46-54ff Yet owing to well known facts that land-use controls 
often are not maintained and enforced, especially in lower socioeconomic 
areas (and significant evidence shows that beside-freeway apartments 
constitute lower SES areas, with disproportionate numbers of people of color), 
there is no reason to believe that employment of land-use controls provides 
“substantial evidence of site safety. 
Indeed, employment of land-use controls shows the exact opposite. Unless the 
site had substantial post-mitigation risks, land-use controls would not be 
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needed. Land-use controls, by definition, are used at sites that have remaining 
significant impacts, impacts that would be dangerous to human health. 
Because Land-use impacts are riskier than full pre-construction site testing 
and remediation (see earlier comments) comment and may break down or be 
compromised by greed, incompetence, or human error, there is no reason to 
believe land-use controls provide substantial evidence of “insignificant” risk 
levels. 
Besides, land-use controls are economically risky, as illustrated by the fact 
that the RAW allows a deed restriction as a land-use control. RAW, p. 54 Land-
use controls obviously could stigmatize a neighborhood, as wide evidence 
shows, and impede future economic development. 
In short, all of the preceding RAW claims, as well as many preceding claims, 
and claims in site documents generally are examples of logical fallacies, 
appeals to ignorance, whenever they fail to provide reasons for “insignificant” 
levels of risk or to quantify those levels. The developer, the RAW, and site 
documents generally are asking potential victims of the site to “take a 
chance,” on their health and safety, by following the safety promises of a 
regulator who already admitted that he is doing partial rather than full cleanup 
because it is $1 million cheaper. RAW, pp. 51-54; see also RI, p. 36; DTSC, 
Covenant Not to Sue; and Exhibit E, p. 7 of 7 Yet obviously these site risks 
could be mitigated to levels of insignificance if the developer merely agreed to 
do full site testing and cleanup, and guaranteed the public the right and the 
funding to oversee such testing and cleanup. 
5. No “Substantial Evidence” Untested Risks Are “Insignificant” 
13 
Neither the new information presented in the RAW---released 3-8-19 by DTSC 
for public comments---nor site documents as a whole show either that the 
Pasadena toxic-waste-site project mitigates to a level of insignificance all 
potentially significant project impacts or complies with California law (PRC 
21155.2) because the site has not had full testing, as shown by the author’s 
comments/documentation on new ESLs and the author’s other site comments/ 
documentation. Yet untested risks cannot be shown to be “insignificant” 
because, by definition, they are unknown. 
(5.1) Some of the many site phenomena that are untested are illustrated by 
the facts 
● that “due to access limitations, very few of the samples have been collected 
within the footprint of existing buildings and structures.” Kennedy/Jenks, ES, 
p. 26, see 27 
● that “many buildings in which metals are a COPC [contaminant of potential 
concern] were not sampled adequately for metals.” Kennedy/Jenks, ES, p. 34 
● that since no soil samples have been obtained in this [steam-cleaning pit B] 
area, it is possible that other …COPCs are present in this area. Kennedy/Jenks, 
ES, p. 36 
● that “the limited soil data for Potential Steam Cleaning Pit SCP-C preclude 
evaluation of non-volatile compound impacts in this area.” Kennedy/Jenks, ES, 
p. 36 
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● that given that there were 5 incinerators onsite, Kennedy/Jenks, ES “very 
little can be concluded regarding the potential presence of incinerator-related 
impacts at the site without the benefit of additional testing.” Kennedy/Jenks, 
ES, p. 36 
(5.2) In addition, site documents admit that sampling is incomplete and that 
most site soil has not been tested, and that most site soil has not been part of 
any sampling program. eg, Kennedy/Jenks, ES, pp. 26-27, 34, 36, 37 They 
also admit that the sources of site contaminants are unknown, especially for 
the four main carcinogenic VOCs that drive site risks. Kennedy/Jenks, ES, eg, 
pp. 29-33, 37-38; RAW 17, 25,26, 68 and that groundwater conditions are 
completely untested and unknown. RAW, p. 36 Given all these unknowns, it is 
impossible , on logical grounds, to say post-mitigation site risks will be 
insignificant, in part because it is not clear whether such risks will be 
mitigated, if the developer later fights mitigation. 
14 
The easy way to show that all post-cleanup site risks will be insignificant is to 
require full preconstruction site testing, cleanup and oversight. see section 8.1 
later in this report Besides, without full, pre-construction site testing, toxic-site 
media and their contaminant “sources” cannot be removed, because these 
sources and media damage will remain unknown. Once buildings cover the 
site, soil sources of contamination cannot be located and removed. 
6. Potentially Fraudulent Studies and Fraudulent Contractors Give No 
“Substantial Evidence” That Project Risks Will Be at “Insignificant” Levels 
Neither the new information presented in the RAW---released 3-8-19 by DTSC 
for public comments---nor site documents as a whole show either that the 
Pasadena toxic-waste-site project mitigates to a level of insignificance all 
potentially significant project impacts or complies with California law (PRC 
21155.2) because a number of site studies, on which DTSC and the developer 
rely for site safety, were done by contractors found guilty of repeated toxic-
site-testing fraud. Together they have been fined nearly a billion dollars in 
repeated and separate cases. 
6.1 The Need for New Site Studies, Given Potential Fraud and Invalid Data 
Instead of doing current and complete full site testing and studies, the city 
and the developer base their site approval on 20 earlier studies. SCEA, pp. 10-
11. See https://stoptoxichousing.org/site-faq.pdf Yet all of these earlier 
studies have at least 1 of 3 deficiencies. They either are grossly incomplete, or 
have potential fraud problems, or use unvalidated data (using validated data is 
a US EPA data requirement for protecting against fraud, especially when doing 
testing and cleanup of toxic sites), RI, pp. 43-44. See 
https://stoptoxichousing.org/site-faq.pdf or they are grossly incomplete. For 
instance, there has been no full site-soil testing, no testing of all suspected 
hotspots, no groundwater testing, and no testing for the main toxic military 
propellants (such as RDX) used in 71% of weapons known to be manufactured 
and tested onsite. See scientific documentation at 
https://stoptoxichousing.org/site-faq.pdf 
6.2 Potentially Fraudulent Site Studies 
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Regarding fraud, 3 of the 20 studies (used by the city and the developer) were 
done by SAIC and Tetra Tech who admitted repeated fraud at other toxic-
waste clean-ups. SAIC had to pay $566 million in fines, and the government 
has begun levying criminal fines against Tetra Tech---who is now being sued 
for $27 billion by homeowners who claim extensive health harm from its 
fraudulent clean-up of another US Navy toxic-waste site, in San Francisco; 
that toxic site was also used for housing. e.g, 
https://www.contractormisconduct.org/contractors/47/saic; 
https://www.contractormisconduct.org/search?q=tetra+tech; Engineering 
News Record, https://www.enr.com/articles/46260-us-joins-suits-citing-tetra-
tech-fraud-in-navy-site- 
15 
cleanup; https://sf.curbed.com/2018/7/25/17614574/ hunters-point-
homeowners-lawsuit-developer-contamination-toxic-cleanup; 
https://www.bizjournals.com/sanfrancisco/news/2018/05/02/bayview- 
lawsuit-hunters-point-tetra-tech-ttk.html); see 
https://stoptoxichousing.org/site-faq.pdf 
Note that major US testing labs and toxic-site-remediation-subcontractors---
including San Diego’s SAIC or Science Applications International Corp (who did 
2 of the 20 Pasadena site studies), Pasadena’s Tetra Tech (who did 1 of the 20 
Pasadena site studies), Sacramento’s Eurkea Laboratory, Santa Rosa’s 
National Environmental Testing, the Bay Area’s I-Chem, and Sacramento’s 
Chemwest---have admitted fraudulent testing at US military toxic-waste sites, 
including CA sites like Fort Hood, Hamilton, Hunter’s Point, March, and 
Presidio. Proved US data-falsification has occurred at more than 59,000 toxic-
cleanup sites, resulting in $billions in fines, jail sentences, and contractor work 
bans. As H. B. Griffin---former US EPA Assistant In-spector General for 
Investigations---says: "Every time we look (at a private lab in the Superfund 
program) we find a crook." Rohrlich, Waste Pile of Data on Pollution : 
Thousands of Environmental Test Results Are Questionable--or Wrong. 
Incompetence, Fraud and Poor Testing Methods Contribute to the Problem, Los 
Angeles Times, September 13, 1992; http://ar ticles.latimes.com/1992-09-
13/news/mn-1400_1_test-methods/3. Barnum, EPA Accuses Environmental 
Lab of Falsifying Test Data / Suspension Could Affect Base Cleanups, SFGate, 
March 21, 1996; https://www.sfgate.com/news/article/EPA-Accuses-
Environmental-Lab-of-Falsifying-Test-2989630.php. Office Of Inspector 
General Semiannual Report To The Con-gress; 
https://nepis.epa.gov/Exe/ZyPURL.cgi?Dockey=2000RUPD.txt. Wallace, S.D. 
Company Admits EPA Fraud, Pays Fine, Los Angeles Times, August 27, 1991; 
http://articles.latimes.com/1991-08-27/news/mn-1546_1_fraud-fine. Oppel, 
En-vironmental Tests Falsified, U.S. Says, The NY Times, September 22, 
2000; https://www.nytimes.com/2000/09/22/us/envir onmental-tests-
falsified-us-says.html. Martin, S.F. Man Nails Labs That Cheat on Superfund 
Testing Analyses, SFGate, De- cember 23, 2000; 
https://www.sfgate.com/bayarea/article/TOXIC-SLEUTH-S-F-Man-Nails-Labs-
that-Cheat-on-3236605.php 
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The obvious way to establish that site studies provide substantial evidence 
that post-mitigation site impacts will be insignificant is to do full pre-
construction site testing and cleanup. This remedy is especially needed, given 
the fact that all empirical site studies, Kennedy/Jenks, ES, is not an empirical 
study but an historical and documents review used in project approval, either 
are incomplete, potentially fraudulent, or not certified as having passed US 
EPA data-validation requirements. 
7. Failure to Perform A Separate Risk Assessment for Children Gives No 
“Substantial Evidence” That Project Risks Will Be at “Insignificant” Levels 
Neither the new information presented in the RAW---released 3-8-19 by DTSC 
for public comments---nor site documents as a whole show either that the 
Pasadena toxic-waste- 
16 
site project mitigates to a level of insignificance all potentially significant 
project impacts or complies with California law (PRC 21155.2). This is because 
site documents fail to provide “substantial evidence” that impacts on the 
hundreds of site-resident children will be “insignificant.” 
Site documents show that, in addition to newborns and preschoolers, site 
residents will include at least 200 school-age children in the apartments that 
arelikely to be rented to families. SCEA Appendix B, Mitigation, p. B-70 This is 
partly because average dwelling unit size is 800 SF, and 40% of site 
apartments are 2 BR or 3 BR. SCEA, p. 8 
No separate risk assessment has been done for the site for children, despite 
the fact that California Toxic Substances Control called this toxic site an 
“imminent and substantial” danger, Ca Dept of Toxic Substances Control, 
Kennedy/Jenks, Environmental Summary, p. 8, 
https://www.envirostor.dtsc.ca.gov/public/deliverabledocuments/4649860978
/Environmenta 
l%20Summary%20Report%20Jenks%20May%2022%202007%20.pdf and 
despite the fact that new information---released 3-8-19 for public comment---
says current site cancer risks are up to 8,300 times higher RAW, p. 11 than 
allowed. RI p. 41 
California Toxic Substances Control admits that after the developer’s partial 
testing/ cleanup, site health harm will be “unknown,” yet it says that after this 
partial cleanup, “unknown” site cancer risks will be “not significant. Yet the 
developer is concerned enough about dangers of these military-site toxins that 
he obtained an agreement from the state that gives him protection from 
liability for site toxins. However, site residents---and especially children---have 
no such protection. CEQA Findings, pp. 10-11, 
https://www.envirostor.dtss.ca.gov/public/community_involvement/29074684
97/Final%20DTSC%20CEQA%20Statement%20of%20F 
indings%20Pasadena%20NIRF.pdf). Agreement Not to Sue, pp.1-2; Exhibit A, 
p. 7; re land-use controls, see RI, p. 31. 
US EPA warns that children will be at special danger. Because of children’s 
greater medical and developmental vulnerability, onsite children will bear 
roughly 10 times greater health harm than adults who live onsite. This is 
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mainly because children are still developing, have no full immune and 
detoxification systems in place, and take in proportionately more air, water, 
and toxins than adults do. 
https://www.epa.gov/sites/production/files/2015-07/documents/apps-10x-sf-
for-cra.pdf; see https://w 
ww.healthaffairs.org/doi/full/10.1377/hlthaff.2011.0151; 
https://www.ncbi.nlm.nih.gov/pmc/articles/PM 
C4418502/;https://global.oup.com/academic/product/only-one-chance-
9780190239732?cc=us&langland=en& 
In spite of the site’s higher risks for children, site assessors have not 
adequately assessed and prevented site risks to children, because they have 
not protected children in the ways that both the US EPA and the US National 
Academy of Sciences recommend. They urge scientists to do separate site 
health assessments for children, 
17 
given that they are far more medically vulnerable than adults. Yet neither the 
city nor the developer did special assessment of child vulnerability. 
https://www.nap.edu/read/2125/chapter/12#211 and p. 11, 
https://www.nap.ed u/read/2125/chapter/2?term=child#11 and 
https://www.epa.gov/sites/production/files/2015-07/documents/apps-10x-sf-
for-cra.pdf; see https://w 
ww.healthaffairs.org/doi/full/10.1377/hlthaff.2011.0151; 
https://www.ncbi.nlm.nih.gov/pmc/articles/PM 
C4418502/;https://global.oup.com/academic/product/only-one-chance-
9780190239732?cc=us&langland=en& 
Because no site documents adequately address this separate, 10-times-higher 
site risk to children, site documents are scientifically and medically 
inadequate. They do not provide “substantial evidence that site risks to 
children, after mitigation, will be insignificant. 
8. Studies with Serious Scientific Flaws and Unvalidated Data Give No 
“Substantial Evidence” That Project Risks Will Be at “Insignificant” Levels 
Neither the new information presented in the RAW---released 3-8-19 by DTSC 
for public comments---nor site documents as a whole show either that the 
Pasadena toxic-waste-site project mitigates to a level of insignificance all 
potentially significant project impacts or complies with California law (PRC 
21155.2) because of many scientific flaws in site documents. As already 
mentioned, instead of doing current and complete full site testing and studies, 
the city and the developer base their site approval on 20 earlier studies. SCEA, 
pp. 10-11. See https://stoptoxichousing.org/site-faq.pdf 
Yet all of these earlier studies have at least 1 of 3 deficiencies. They either 
have potential fraud problems---thus negating their use in toxic-site-cleanup 
actions, as the earlier section showed, or they are grossly incomplete and thus 
scientifically flawed, or they are scientifically flawed because they use un-
validated data. Yet using validated data is a US EPA data requirement for 
protecting against fraud, especially when doing testing and cleanup of toxic 
sites. RI, pp. 43-44. See https://stoptoxichousing.org/site-faq.pdf Regarding 
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incompleteness, tor instance, there has been no full site-soil testing, no 
testing of all suspected hotspots, no groundwater testing, and no testing for 
the main toxic military propellants (such as RDX) used in 71% of weapons 
known to be manufactured and tested onsite. See scientific documentation at 
https://stoptoxichousing.org/site-faq.pdf 
8.1 Data-Validation Problems and Attempted Justification for Using Un-
validated Data 
Regarding data validation, 85% of site studies (17 of 20) used by the 
developer and the city do not meet US EPA data-validation (anti-fraud) 
protections, RI, pp. 43-44; see 
18 
https://stoptoxichousing.org/site-faq.pdf despite these protections being 
required by US EPA. 
Yet CA Dept of Toxic Substances Control says “EPA data validation is required 
to verify that historical and current site data is usable and can be relied upon 
to be an accurate representation of chemical concentrations in soil and soil gas 
at the site.” RI, p. 43 Yet of the 20 site studies, listed in the main city of 
Pasadena document to determine site remediation, SCEA, pp. 10-14 only 3 
studies SECOR, 2006; ITSI, 2006; Kennedy/Jenks, SVSR, 2007---and no 
studies by Ninyo and Moore, the developer’s consultants---are certified as fully 
meeting US EPA level-2, data-validation requirements at this US Navy military 
toxic waste site. RI, pp. 43-44 
Giving surprising evidence of its willingness to use invalid scientific data, 
especially in high-risk situations like toxic cleanups, the developer’s document 
says these non-validated studies “can be relied upon to make project 
[remediation/safety] decisions” SCEA Appendix G of RI, Data Validation 
Memorandum, p. 37 ----because many of them have data that are no more 
than 10 times higher/lower than validated studies. RI, p. 44 Yet assurances of 
site safety that err, because they are 10 times too low, could be responsible 
for killing people and for violating regulations. Again, surprisingly, the 
developer agrees that site “remedial decisions can be made by 
using….estimated data.” RI Appendix A, Response to DTSC Comments, p. 4 of 
20 
As a result of the developer’s willingness not only to use un-validated data and 
to try to justify using un-validated data, site documents are filled with many 
references to mere “estimates” of toxic-chemical “dose,” “human health risk,” 
site “toxicity,” “cancer hazard,” etc. RI, pp. 33,34,35,41,etc Such references 
clearly show that site documents do not provide substantial evidence that site 
impacts will the insignificant. They show the opposite. 
8.2 Flawed Sampling, Incomplete Site Characterization and Location of 
Contaminant Sources, Lack of Quantification, Etc 
In addition to site documents’ not providing substantial evidence that post-
mitigation impacts will be insignificant (because they not only use, but also try 
to justify using, non-validated data), they also are full of scientific problems 
because of failure to quantify risks and impacts, as earlier parts of this 
comment show. In addition, site documents fail to provide substantial 
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evidence that site impacts will be insignificant because they have incomplete 
site sampling/testing, the lack of a sampling plan/justification/method, and so 
on---problems covered in the author’s comment on ESLs. see these comments 
8.3 Developer’s Documents Trim the Data, Use Flawed Hazardous-Waste 
Identification 
19 
Site documents also fail to provide substantial evidence that post-mitigation 
impacts will be insignificant because of many additional scientific problems---
too many to list in this set of comments. For instance, the developer 
frequently “trims the data” on site hazards. Consider what the developer said 
in official 2017 DTSC site documents about “current” site risks: 
“Currently the health risk assessment of the site indicates a total excess 
cancer risk (unmitigated) of 3.4 E-04 and a non-cancer HI (unmitigated) of 
4.0 for a residential use scenario. These values were calculated with hot-spot 
data removed, which is planned as part of site remediation. This is higher than 
the normal DTSC target limits for residential use of 1E-6 for excess cancer 
risk, and 1 for noncancer HI. RI, p. 35 
There are at least 5 serious scientific problems with the preceding claim in the 
RI. 
First, the developer claims the unmitigated cancer risk is two orders of 
magnitude higher than allowed by regulations, but says this unmitigated risk 
was calculated by removing suspected hot-spot data---given that hot spots 
will be remediated, once development begins. However this is contradictory. 
Unmitigated cancer risks are not given by data that reflect site mitigation, hot-
spot removal. 
Second, by using the word “currently,” the RI claim suggests the stated risk is 
current. It is not, for two reasons. One reason is that the RI was done in 2007. 
The other reason is that suspected hot spots have not been mitigated, so this 
is a potential, hoped for, future risk level, not a current risk level. 
Third, by making the false claims, criticized in the two preceding paragraphs, 
the developer provides misleading claims that site risks are lower than they 
really are. 
Fourth, the preceding RI claims assume that hot-spot removal will indeed 
provide mitigation, and that their removal will be done correctly. 
Fifth, the preceding RI claim is invalid because neither two of the pits nor at 
least two of the hots spots---out of 11 total---have even been tested. There 
are no data for roughly one-third of the hot spots, so the risk, once hot spots 
have been removed, cannot be calculated except in scientifically invalid, 
question-begging, potentially fraudulent ways. 
All the preceding problems show that the developer invalidly trims the data on 
site risks. He presents site risks as less significant than they are. This is an 
additional scientific reason, both not to trust the developer’s claims that he 
will mitigate site risks to levels below what is required by regulations, and not 
to trust the developer’s claims that site risks, once mitigated, will be 
“insignificant.” 
8.4 The “Smell” Test 
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20 
Again, to illustrate the severe scientific deficiencies (thus failure to show 
insignificant site risk levels), revealed in new information---released 3-8-19 
when the DTSC released the RAW for public comments, consider the following 
claim, made in the RAW: 
“Excavated [toxic/carcinogenic] soil from hot-spot locations will be segregated 
into “Contaminated” and “Clean” stockpiles. The initial segregation of soils 
into [contaminated versus clean] stockpiles will be based on historical data, as 
well as field observations such as staining, odors.” RAW Appendix B, Soil 
Management Plan, p. 20 
There are many scientific problems with the very unscientific, very revealing, 
preceding claim. First, to base decisions, about what soils are contaminated or 
not, on site historical studies, is indefensible, given preceding information 
showing that all the empirical site studies are incomplete, as already 
documented, 85% fail to pass US EPA data-validation requirements, an 15% 
are potentially fraudulent. 
Second, using odors to determine whether toxic waste is indeed toxic is 
subjective, unscientific, and outrageous. Such “tests” likely will result in false 
negative biases, in contaminated soil---that has no specific odor---being 
dumped in the pile of “clean” soil and thus left onsite, partly because the 
developer will not have to pay to haul away supposedly clean soil. 
Third, using odors to determine whether toxic waste is indeed toxic suggests 
that the developer has conflicts of interest. It is in his financial interest not to 
categorize all site toxic wastes as toxic, but instead as clean---because that 
will save the developer clean-up money. Moreover, such miscategorization 
seems likely because the developer admits that a subcontractor will be paid to 
excavate site toxic waste; if the subcontractor is paid on a flat fee, that will 
provide another conflict of interest, more likelihood that not all site toxins will 
be removed from the site. 
The preceding “smell test” quote provides yet another, additional scientific 
reason, both not to trust the developer’s claims that he will mitigate site risks 
to levels below what is required by regulations, and not to trust the 
developer’s claims that site risks, once mitigated, will be “insignificant.” 
8.5 Egregious Scientific Problems with Site Sampling and Testing 
Some of the most damning evidence provided by new information---revealed 
in the site RAW, released 3-8-19 by DTSC for public comment---shows that 
site risks will not be mitigated to levels of insignificance because the RAW and 
site testing/sampling methods are methodologically deficient. Therefore they 
are unscientific and not protective of health. 
21 
First, the RAW does not follow the standard US EPA reference, Hazardous 
Waste Test Methods / SW-846. https://www.epa.gov/hw-sw846/sw-846-
compendium SW-846 mentions that site sampling plans must specify whether 
assessors are using grid-based or transect-based samples, whether they are 
doing systematic random sampling, within each grid, or simple random 
sampling. 
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New information reveals that the RAW is so scientifically deficient, that the 
words “transect,” “grid,” and “random” never appear in the RAW regarding 
sampling. The RAW gives no specific sampling methods and program, no 
rationale for any specific sampling methods, no GPS/latitude/longitude 
locations of samples---all of which are required at toxic-waste sites. Site 
testing methods are vague, qualitative, nonscientific, and crude, based on 
things like (see preceding section) worker perception of “odor” as the criterion 
of whether soils are contaminated or not. The RAW has neither a sampling 
plan nor specifies any a grid- or transverse-based sampling. 
https://www.epa.gov/hw-sw846/sw-846-compendium 
https://19january2017snapshot.epa.gov/sites/production/files/2015-
10/documents/rwsdtg_0.pdf 
For instance, the RAW needs a strategy, plan, and rationale for how and why it 
might do certain sorts of sampling. Would it might take samples every 32 feet, 
for instance, Eg, fig 1.4, 
https://www.dtscssfl.com/files/lib_doe_area_iv/bgstudy/64715_SSFL_SAP_08
2009.pdf, or at 20-foot intervals, eg, p. 27 
https://www.epa.gov/sites/production/files/2016-03/documents/superfund-
samp.pdf 
or at 50-foot intervals? 
https://www.waterboards.ca.gov/rwqcb4/water_issues/programs/ust/docs/VI_
ActiveSoilGasAdvisory_FINAL.pdf Note that, even at 50 feet apart, samples 
can vary by several hundred percent, p. 8, Vashon/Maury Island Soil Study 
1999-2000, https://fortress.wa.gov/ecy/gsp/DocViewer.ashx?did=20080 
The RAW likewise does not avoid sampling bias and opportunistic (unscientific) 
sampling because it has no statistical analysis of the representativeness, 
accuracy, and reliability of its sampling data. 
https://www.epa.gov/sites/production/files/2015-10/documents/chap9_0.pdf 
Such statistics that would reveal how flawed the RAW is. 
The RAW sampling also is methodologically flawed in having no precise and 
accurate GIS representations of all site samples and of all suspected hotspots. 
https://www.esri.com/news/arcnews/winter1011articles/dry-cleaning.html 
http://proceedings.esri.com/library/userconf/proc00/professional/papers/PAP9
61/p961.htm https://www.dtsc-
ssfl.com/files/lib_cbs/results_report/csbs_report/65788_Final_Chemical_Soil_
Background_Study_Report.pdf 
https://www.epa.gov/sites/production/files/2014-
08/documents/latitude_longitude_standard_08_11_2006_final_0.pdf 
22 
As illustrated by earlier DTSC studies, eg, for the Santa Susana Field 
Laboratory Toxic site, RAW researchers should have recorded all sample 
locations using GIS, the geographic information system, using “GPS 
coordinates as latitude and longitude” for “each…location” p. 2-7. “Using the 
GIS,” they need to assign “GPS coordinates as latitude and longitude” for 
each….sample location.” p. 2-8 
https://www.dtscssfl.com/files/lib_cbs/results_report/csbs_report/65788_Final
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_Chemical_Soil_Background_Study_Report.pdf 
To provide substantial scientific evidence of insignificant risk levels, at the 
minimum, site documents (including the newly released RAW) should provide 
(but have not provided) 
(1) “all information necessary for implementing field work,” p. 18, 
https://www.dtsc.ca.gov/PublicationsForms/upload/PEA_Guidance_Manual.pdf
; see p. iv which states that the manual is useful to address data gaps in 
environmental assessments and preliminary assessments; 
US EPA, Hazardous Waste Test Methods, https://www.epa.gov/hw-sw846/sw-
846-compendium such as the GIS locations of the samples, given as GPS 
latitude and longitude; pp. 2-7. 2-8, https://www.dtsc-
ssfl.com/files/lib_cbs/results_report/csbs_report/65788_Final_Chemical_Soil_
Background_Study_Report.pdf 
(2) a rationale for the sampling strategies used, p. 19, see p. iv which states 
that the manual is useful to address data gaps in environmental assessments 
and preliminary assessments; US EPA, Hazardous Waste Test Methods, 
https://www.epa.gov/hw-sw846/sw-846-compendium 
https://www.dtsc.ca.gov/PublicationsForms/upload/PEA_Guidance_Manual.pdf
, 
such as grid, eg, p. 2-6, transect, eg, p. 3-3, etc, https://www.dtsc-
ssfl.com/files/lib_cbs/results_report/csbs_report/65788_Final_Chemical_Soil_
Background_Study_Report.pdf; 
https://www.epa.gov/sites/production/files/2015-10/documents/chap9_0.pdf 
and 
(3) a list of sampling methods that were used, p. 19 
https://www.dtsc.ca.gov/PublicationsForms/upload/PEA_Guidance_Manual.pdf
, see p. iv which states that the manual is useful to address data gaps in 
environmental assessments and preliminary assessments; 
https://www.epa.gov/sites/production/files/2015-10/documents/chap9_0.pdf 
; 
eg, stratified random, etc, eg, p. 2-4, https://www.dtsc-
ssfl.com/files/lib_cbs/results_report/csbs_report/65788_Final_Chemical_Soil_
Background_Study_Report.pdf 
Given all these scientific problems with site sampling, it is clear that site 
sampling “data” may be biased. The sampling, the main basis for future 
remediation, does not provide substantial evidence that post-mitigation 
impacts will be insignificant. 
23 
9. Potentially Significant Project Impacts, Given DTSC Regulatory Failings and 
Lack of Adequate Public Oversight 
Neither the new information presented in the RAW---released 3-8-19 by DTSC 
for public comments---nor site documents as a whole show either that the 
Pasadena toxic-waste-site project mitigates to a level of insignificance all 
potentially significant project impacts or complies with California law (PRC 
21155.2) because this mitigation may not have adequate oversight. There are 
grounds for questioning DTSC oversight, see section 8.1 later in this report 
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and the project has no independent, contractor-funded, oversight by citizens--
-only oversight by the pro-development city council that approved this project 
and thus that has a conflict of interest. 
9.1 Flawed DTSC Oversight, Thus No Substantial Evidence for Insignificant 
Risks 
New information---released February 27, 2019---shows that a joint oversight 
commission of the California legislature, after more than 5 years of attempts 
to cleanup DTSC regulatory flaws, has concluded that the DTSC continues to 
fail in its responsibilities for toxic site cleanup. This failure presents additional 
evidence that site impact levels, after mitigation, are likely to be significant---
and that substantial evidence has not shown these impacts will be 
insignificant. The report says that 
● DTSC has “an inadequate and unresponsive regulatory program.” (p. 7) 
● “Despite a number of internal and external efforts to improve DTSC’s ability 
to satisfactorily meet its core mission and statutory mandates, the Department 
continues to not meet public expectations, especially in regards to clean-
up….[Yet] Effective regulation of hazardous waste is essential for the 
protection of public health.” (p. 9) 
● DTSC has a “growing…backlog on…enforcement.” p. 4) 
● “Numerous fiscal and programmatic criticisms [have been] levied at DTSC. 
In recent years the Department has faced criticism over…inconsistent record 
keeping;…lack of transparency;….glaring failings 
in….mishandling…enforcement;… delayed site remediation; failed public 
participation and transparency activities….have all led to decreased…public 
trust in DTSC.” (p. 4) 
● Community groups say that “DTSC is not properly enforcing state and 
federal law and is allowing facilities that have numerous violations of state law 
and regulation,…to continue to operate, …likely using outdated technologies, 
practices, and safeguards and are potentially releasing hazardous wastes into 
the environment.” (p. 5) 
● “Over the last five years, the Legislature has [made]…. statutory changes… 
to help DTSC better achieve its mandates, …reduce backlogs, and address 
outstanding programmatic failings,” changes such as “strengthening 
enforcement…. However, 
24 
many of the underlying concerns about [DTSC] transparency, accountability, 
and long-term stability of DTSC programs remain.” (pp. 5-6) Joint Oversight 
Hearing: DTSC, by CA Assembly Budget Subcommittee no. 3 on Resources 
and Transportation; CA Assembly Committee on Environmental Safety and 
Toxic Materials; CA Senate Budget Subcommittee no. 2 on Resources, 
Environmental Protection, Energy, and Transportation; CA Senate Committee 
on Environmental Quality, 2-27-19. See also the author’s RAW comments on 
DTSC submitted this month, May 2019. 
9.2 Flawed Citizen Oversight 
Another reason that site impact levels, after mitigation, are likely to be 
significant---and that substantial evidence has not shown these impacts will be 
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insignificant---is that there is no funding, provided either by the state or by 
the developer, to guarantee independent citizen oversight of this toxic-waste 
testing and cleanup. Such funding is essential because the developer has $65 
billion in assets and 15% in annual revenue growth. 
https://www.trammellcrow.com/en/about/corporate-information Thus the 
developer has significant amounts of money to hire attorneys, consultants, 
and scientists---all of whom can ensure that this development of the toxic-
waste site proceeds exactly as the developer wishes, with the minimum 
expenditure of funds and the maximum profits. See RAW, pp. 51-54; see also 
RI, p. 36; DTSC, Covenant Not to Sue; and Exhibit E, p. 7 of 7 Thus, in the 
controversy over partial cleanup of this toxic site, the developer is “Goliath.” 
Citizens and residents, especially children, who are affected by this toxic-
waste site, however, are “David” in this controversy. Abundant data show that 
the proposed apartments will be rented by the bottom half of the SES brackets 
in Pasadena, precisely because renters typically cannot afford either condos or 
stand-along homes. The developer says both that 40 percent of these 
apartments will be multi-bedroom, thus designed for families---with significant 
numbers of units for low- and moderate-income residents---and that there will 
be hundreds of children living at the site. 
Given the disproportionate economic, social, and educational power of Goliath 
(the developer) and low-SES residents (David), this project is skewed toward 
inadequate site cleanup. These SES and environmental-justice problems 
suggest that substantial evidence has not been provided that the post-
mitigation site impacts will be insignificant. 
To remedy this oversight problem, the developer could do full, pre-
construction, site testing and cleanup, so that less oversight is needed. The 
developer also could provide funding for independent citizen oversight of 
project testing and cleanup. Demographic data for the area where the project 
is located shows that site residents have neither the income nor the education 
nor the time (they work full time or are retired an on fixed incomes) to assess 
the site alone. Census Profile: Pasadena, CA. Census Reporter 
25 
10. Significant Unmitigated Project Impacts, Given Next-to-Freeway Project-
Site Location and Children’s Higher Vulnerability to Air Toxins 
Still another reason that post-mitigation, site-impact levels are likely to be 
significant---and that substantial evidence has not shown these impacts will be 
insignificant---is that these 550 apartment units are located immediately 
beside the 10-lane, I-210 freeway, precisely where the California Air Board 
says that housing and schools should not be located see later discussion and 
references. 
10.1 Flawed Science on Freeway Risk in Site HRA, Health Risk Assessment 
No site documents have provided clear, quantified, precise, project-specific 
data showing that site risks, from freeway air toxins, will be insignificant. They 
have provided no substantial evidence that the beside-freeway risks from air 
toxins are insignificant. Instead the site Health Risk Assessment or HRA 
grossly underestimates beside freeway risks because of 5 scientific errors and 
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y scientific assumptions that underestimate mitigate freeway risk by 
approximately a factor of 20 
● Error 1: The HRA Appendix A, Emissions Calculations errs when it estimates 
that daily trucks on the I-210 at the project site are 8,231 because (1) the 
HRA data are based on models, not actual measured monitoring of truck 
volume, and (2) the truck volume in the HRA are 1-2 years old, from 2015. 
HRA, p. 11 When one uses actual measured/moniroted data of I-210 truck 
data, and data from 2017, the latest data available, one can show that 
numbers of I-210 trucks at the nearest monitoring stations West and East of 
the project site, are respectively 24,858 and 17,424---for an average of about 
21,141/trucks per day. Truck Traffic: Average Annual Truck Traffic. California 
Department of Transportation. 2016. 
http://www.dot.ca.gov/trafficops/census/docs/2017_Truck_aadt_Final.1.xls 
This means the HRA figures on site truck volume underestimate the real 
volume by nearly 300%. 
● Error 2: The HRA pp. 13ff give the near-freeway average risk, but ignores 
the risk for sensitive receptors such as children, which is approximately 10 
times higher. see later discussion in 10.5 below 
● Error 3: The HRA pp. 15-16 says that MERV-10 filters reduce 50 percent of 
particulates. This fact is true about particulates, but MERV-10 filters remove 
essentially no diesel particles, see sections 10.2-10.3 below and diesel 
particles are responsible for 70 percent of all Los Angeles County cancers 
caused by air pollution, see sections 10.2-10.3 below while particles generally 
are thousands of times less risky. Virtually all freeway risk is from diesel 
particles, and the HRS discusses only “particle” risk, so the HRA claims are 
largely irrelevant and extremely misleading. 
● Error 4: The HRA pp. 15-16 ignores ultrafine particles, diesel particles which 
cause virtually all freeway-air risk, and instead incorrectly focuses on 
“particles.” No site documents make any mention of ultrafines or diesel 
particles. Yet ultrafines cause most freeway air-pollution death/harm and are 
responsible for 70 percent of all Los Angeles County cancers caused by air 
pollution. see sections 10.2-10.3 below Particulates generally are thousands of 
times less risky. Thus the HRA claims are largely irrelevant and extremely 
misleading. 
● Error 5: The HRA pp. 15-16 falsely claims that “mitigation actions would 
remove particles before they entire the indoor environment.” This claim is 
false because MERV-10 filters remove essentially no diesel particles. see 
sections 10.2-10.3 below 
26 
In addition to the 5 preceding errors about diesel risks and therefore overall 
freeway risks, the site HRA makes 3 unlikely assumptions that completely 
destroy its claims of mitigated freeway risks. These false assumptions are 
listed below 
● False Assumption 1: The HRA pp. 15-16 falsely assumes that beside-
freeway-diesel risks will be mitigated because beside-freeway apartment 
windows will be closed in beside-freeway apartments, although likely lower-
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SES site residents probably will be unable to afford to keep the windows 
closed, as they cannot afford the risk of air conditioning year round. If not, his 
likely false assumption completely undercuts HRA claims about freeway-diesel 
mitigation. 
● False Assumption 2: The HRA pp. 15-16 falsely assumes that beside-
freeway-diesel risks will be mitigated because renters will run their HVAC 
systems 24/7, to filter the freeway air, even though weather conditions do not 
require HVAC roughly half the year. However, it is extremely unlikely that 
lower-SES site residents can afford to run their HVAC systems 24/7. If not, 
this likely false assumption completely undercuts HRA claims about freeway-
diesel mitigation round. 
● False Assumption 3: The HRA pp. 15-16 falsely assumes that beside-
freeway-diesel risks will be mitigated because renters will purchase and 
change air filters as often as they should, to optimize health. However, it is 
extremely unlikely that lower-SES site residents can afford to purchase and 
change air filters, as required. If not, this likely false assumption completely 
undercuts HRA claims about freeway-diesel mitigation round. 
Because of the 5 preceding scientific-data errors in the HRA and the 3 
preceding likely false assumptions, there is no scientific basis for concluding 
that beside-freeway risks can be mitigated. This is the same conclusion to 
which the California Air Board came---for many of the same reasons. Because 
of these 5 errors and 3 likely false assumptions, the HRA and site documents 
generally provide no basis whatsoever for claiming that beside-freeway risks 
are insignificant. Indeed the California Air Board and virtually all air-quality 
experts recommend against beside-freeway residence. 
10.2 No Substantial Evidence That Mitigated Near-Freeway Risks are 
Insignificant 
Indeed, near-freeway residence causes a host of problems, even for persons 
living within 24/7 air filtration---most of which cannot remove diesel particles. 
See later discussions/sections. Living within 1000 feet of a freeway causes 
much “higher rates of asthma, heart attacks, strokes, lung and other cancers, 
pre-term births, childhood obesity, autism, and dementia.”1 Endnotes are 
below, at end of section The major culprit in all this harm is diesel 
particulates; they are responsible for 70 percent of all Los Angeles County 
cancers caused by air pollution.2 Endnotes are below, at end of section The 
closer that people live to a freeway, the higher their cancer rates. For this 
reason, for several decades California Air Board officials have repeatedly 
recommended that no residences be built within 500 feet of freeways. 
The severe health effects of even the tiniest amounts diesel particles, for even 
a short period of time, are especially significant, given that both the Los 
Angeles and the Pasadena areas remain non-attainment areas for PM2.5 or 
diesel particles; that is, they violate state and federal health protections for 
freeway-diesel particles.3 Endnotes are below, at end of section The 
magnitude of diesel-particle effects also is massive, given that US vehicle 
pollution, especially from diesel trucks, kills nearly twice as many people 
27 
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as vehicle accidents---which are one of the top ten causes of death of all 
Americans through the age of 54.4 Endnotes are below, at end of section 
Those living next to a heavily-trafficked freeway likewise are 6 times more 
likely to develop all types of cancer, and 8 times more likely to get leukemia.5 
Endnotes are below, at end of section Similar near-freeway statistics hold for 
heart disease, including strokes and heart attacks; living within 200 feet of a 
roadway increases sudden cardiac deaths by nearly 40 percent.6 Endnotes are 
below, at end of section Because diesel particles easily enter the brain, the 
closer one lives to a freeway, the greater one’s risk for dementia.7 Endnotes 
are below, at end of section 
However, in 2018 when the city of Pasadena and developers were supposed to 
assess site-caused cancers caused by this city-approved, beside-the-freeway 
development,8 Endnotes are below, at end of section they underestimated 
near-freeway health risks, especially from diesel particles. They said that in 
general, year-2000 California diesel-particle levels killed on average about 1 in 
every 2632 exposed residents.9 Endnotes are below, at end of section Yet the 
city’s assessment never provided near-freeway, diesel-particle levels for its 
project, and it never gave diesel-particle risks for residents living near the 
heavily-diesel, 10-lane, interstate 210---the very risk they were supposed to 
estimate. 
See section 10.1 earlier 
Once one corrects the errors and incompleteness in the HRA by using the most 
recent scientific data for diesel-truck volume and data specific to Interstate-
210, the real I-210-freeway-diesel-particle risk to East Pasadena residents can 
be seen as quite high. For instance, given the measured truck volume on the 
I-210 at Lake Avenue---the closest vehicle-monitoring spot West of the project 
site, freeway-diesel-particle-caused cancers will prematurely kill 1 in every 
526 exposed people who live 100 feet away for several decades. This is a 
cancer rate thousands of times higher than allowed by regulations,10 which 
require no more than 1 in 100,000 people die. See HRA 15ff; Endnotes are 
below, at end of section 
Similarly, given the measured truck volume on the I-210 at Rosemead 
Avenue, the closest vehicle-monitoring spot Eest of the project site, freeway-
diesel-particle-caused cancers will prematurely kill 1 in every 769 exposed 
people who live 100 feet away for several decades. Again, this is a cancer rate 
thousands of times higher than allowed by regulations,11 as already 
documented. Endnotes are below, at end of section 
Likewise, given the measured truck volume on the I-210 at Altadena Avenue, 
freeway-diesel-particle-caused cancers will prematurely kill 1 in every 625 
exposed people who live 100 feet away for several decades. Again, this is a 
cancer rate thousands of times higher than allowed,12 as already 
documented. Endnotes are below, at end of section 
Moreover, people residing even 1000 feet away from these three locations on 
the I-210 freeway in Pasadena face roughly a 5-times higher cancer risk from 
diesel particles than other California residents face. These data show that 
although the diesel-cancer risk decreases, as one moves farther from the 
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freeway, the severe diesel-cancer risk does not disappear until roughly a mile 
away.10-12 Endnotes are below, at end of section Increasing one’s premature 
cancer risk by a factor of 5, when half of us already will die prematurely from 
cancer, means that near-freeway residence makes diesel-particle-caused 
cancers very likely---even if we live 1000 or more feet away from the freeway. 
Even worse, because children are still developing, because they do not have 
their detoxification mechanisms in place, and because they take in 
proportionately more air/water/food/pollution than adults, given their body 
weight, they face average diesel- 
28 
cancer cancer risks that are 10 times higher than adults.13 Endnotes are 
below, at end of section This means that, although 1 in every 526, 625, and 
769 adults living for several decades, respectively, near the I-210 near Lake 
Avenue, Altadena Drive, and Rosemead Avenue, will die prematurely because 
of freeway-diesel pollution, children will be hurt even more. Roughly 1 in every 
53, 63, and 77 children living for several decades, respectively, near the I-210 
near Lake Avenue, Altadena Drive, and Rosemead Avenue, will die 
prematurely because of freeway-diesel pollution. This is an extraordinarily high 
risk for children, ten-thousand times higher than allowed. 
Notes 
1. https://www.latimes.com/projects/la-me-freeway-pollution/; eg, 
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(16)32 399-
6/full text and https://www.ncbi.nlm.nih.gov/pubmed/29587223; 
https://www.thelancet.com/journals/ lancet/ar ticle/PIIS0140-
6736(16)32399-6/fulltext; 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6144407/; 
https://www.sciencemag.org/news/2017/01/brain-pollution-evidence-builds-
dirty-air- causes-alzheimer-s-dementia.emag.org 
2. SCAMD 2005, MATES iii 2008; 
https://www.tandfonline.com/doi/abs/10.1080/08989621.2014.956867 
3. CARB, 2017 Area Designations for State Ambient Air Quality Standards 
PM2.5 
https://www.arb.ca.gov/desig/adm/2017/state_pm25.pdf 
4. Adams, What is a safe distance to live or work near high auto emission 
roads? https://sandiego.urbdezine.com/2015/05/28/what-is-a-safe-distance- 
to-live-or-work-near-high-auto-emission-roads/. 
5. Pearson et al., 2000, Distance-weighted traffic density in proximity to a 
home is a risk factor for leukemia and other childhood cancers. Journal of Air 
and Waste Management Association 50:175-180 and Childhood Leukemia and 
Road Traffic: A population-based CaseControl study.”Crosignani P ;Tittarelli A; 
Borgini A; Codazzi T; Rovelli A; Porro E; Contiero P; Bianchi N; Tagliabue G; 
Fissi R; Rossitto F; Berrino F. International Journal of Cancer, 2004 , V108. 
6. See https://www.ahajourna ls.org/doi/10.1161/cir.0b013e3181dbece1; 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5836577/ and 
https://ehp.niehs.ni h.gov/doi/10.1289/ehp.1002921. In fact, living within 
200 feet of any roadway increases sudden cardiac deaths by 38% (see, for 
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instance, 
https://www.sciencedaily.com/releases/2014/10/141013190616.htm). 
7. See, for example, Chen et al, Living Near Major Roads, The Lancet, 
https://www.thel ancet.com/journals/lancet/article/PIIS0140-6736(16)32399-
6/fulltext and https://www.ncbi.nlm.nih.gov/pubmed/29587223 and 
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(16)32399-
6/fulltext and https://www.ncbi.nlm.nih.gov/pm c/articles/PMC6144407/ and 
https://www.sciencemag.org/news/2017/01/brain-pollution-evidence-builds-
dirty-air-causes-alzheimer-s-dementia. 
8. City of Pasadena, Sustainable Communities Environmental Assessment, 
SCEA, 4200 East Foothill, 2018, https://ww5.cityofpasadena.n 
et/planning/wp-sites/56/2018/01 /3200-E-Foothill-SCEA.pdf. 
9. City of Pasadena, SCEA Appendix D, 2018, Health Risk Assessment, HRA, p. 
6, https://ww5.cityofpasadena.net/planning/wp-
content/uploads/sites/56/2018/01/3200-E-Foothill-Appendices.pdf. The city 
and the developer used only 19-year-old, outdated, statewide underestimates 
of cancers based on 19-year-old average, statewide diesel risk. Likewise, they 
used only high-volume and low-volume freeway cancer risks, not the specific, 
local risks for cancer from the high-volume, diesel-intensive, I-210 freeway. 
29 
As a consequence of these two scientific errors (using old data and not using 
data specific to the high-volume I-21 freeway), the city of Pasadena’s health 
risk assessment drew conclusions that did not really tell residents about their 
near-freeway diesel risk. Instead the assessment said that if current diesel 
levels remained the same (from 19 years ago, and they have not), diesel 
particles would kill roughly 1 in 2632 exposed residents, who otherwise would 
not have died. 
10. HRA, p. 6, says “a person exposed to a diesel PM concentration of 1 
μg/m3 continuously over the course of a lifetime has a 3 per 10,000 chance 
(or 300 in one million chance) of contracting cancer due to this exposure.” 
Note that this level of diesel exposure is already 3-300 times what is legally 
allowed, as the US EPA allowed pollutant level is one that kills 1 per 10,000 to 
1 per one million exposed people (US National Research Council, Science and 
Judgment in Risk Assessment, pp. 3, 331). 
Yet levels of freeway air toxins, mainly diesel particles, for southern California 
freeways, having 21,600 trucks/day, range from approximately 5.4 μg/m3 at 
30 meters (98.4 feet) downwind of the freeway---to approximately 1.3 μg/m3 
at 300 meters (984.3 feet) downwind of the freeway, as measured on CA 
freeway 405, one of the busiest in the nation (Zhu et al, Concentration and 
size distribution of ultrafine particles near a major highway, Journal of the Air 
and Waste Management Association. September 2002, table 2, p. 1040, 
https://www.se manticscholar.org/paper/Concentration-and-size-distribution-
of-ultrafine-a-Zhu-Hinds/baa8b1280d6205564c6692d63a2e5 
c1501915f01/figure/3 
What do these measured diesel-PM concentrations mean for Pasadena? 
Because the freeway 210 and Lake Avenue interchange has 25,000 trucks/day 
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(Truck Traffic: Average Annual Truck Traffic, California Department of 
Transportation, 2016, http://www.dot.ca.gov/trafficops/census and p. 172 of 
http://www.dot.ca.gov/trafficops/census/docs/2016_aadt_truck.pdf ; 
hereafter cited as: CA DOT), it likely averages approximately 25,000/21,600 
of the Zhu-reported diesel particles for the I-405, that is (25,000/21,600) (5.4 
μg/m3 at 30 meters downwind), which amounts to diesel particle levels of 
6.25 μg/m3 at 30 meters downwind of the freeway. At 300 meters downwind, 
the I-210 /Lake Avenue diesel-particle level would be (25,000/21,600) (1.3 
μg/m3) = 1.505 μg/m3 at 300 meters downwind of the freeway—or 6.25 and 
1.51 μg/m3, respectively, at 30 and 300 meters downwind of the 210 freeway 
at Lake Avenue. Therefore the 210 freeway/Lake Avenue interchange causes 
the following cancer risks. Because 1 μg/m3 lifetime exposure causes 300 in 
one million chances of contracting cancer from this exposure, 6.25-1.51 
μg/m3 at 30-300 meters downwind, respectively, of the 210 freeway/Lake 
Avenue (assuming that a person’s 1 μg/m3 exposure continuously over the 
course of a lifetime causes a 3 per 10,000 chance or 300 in one million chance 
of cancer due to this exposure) causes (6.25)(300/1,000,000 to (1.51) 
(300/1,000,000 extra cancers---or at 30 meters. These (300/1,000,000) extra 
cancers at 30 and 300 meters represent 1,875-453 extra cancers per million 
people at 30-300 meters from the 210 freeway. 
In other words, at roughly 100 feet or 30 meters from the I-210 freeway at 
Lake Avenue, 1 in every 526 residents will die prematurely from a freeway-
diesel-induced cancer. Here, one million residents would face roughly 1900 
cancers that otherwise would not have occurred, and 10,000 residents would 
face roughly 19 cancers that otherwise would not have occurred. Roughly 
1000 feet from the freeway, one million residents would face roughly 450 
cancers that otherwise would not have occurred, and 10,000 residents would 
face roughly 5 cancers that otherwise would not have occurred. The additional 
diesel-caused cancers that occur near Lake Avenue, at 100 feet from the I-
210, are thus 1900-19 times higher than allowed by both US EPA and Cal-
EPA---and at 1000 feet from the I-210, are thus 453-5 times higher than 
allowed by both US EPA and Cal-EPA. 
11. Likewise, because the 210 and Rosemead Avenue interchange has 17,000 
trucks/day (CA DOT), it averages 17,000/21,600 of the Zhu-reported diesel 
particles for the I-405, 
30 
or (17,000/21,600) (5.4 μg/m3 at 30 meters downwind)—that is, 
(0.79)(5.4)= 4.27 μg/m3 at 30 meters downwind of the freeway. At 300 
meters downwind, the I-210/Rosemead Avenue diesel-particle level would be 
(17,000/21,600) (1.3 μg/m3) = (0.79) (1.3 μg/m3) =1.03. —or 4.27 and 
1.03 μg/m3, respectively, at 30 and 300 meters downwind of the 210 freeway 
at Rosemead Avenue. 
Because 1 μg/m3 lifetime exposure causes 300 in one million chances of 
contracting cancer from this exposure, 4.27-1.03 μg/m3 at 30-300 meters 
downwind, respectively (of the 210 freeway at Rosemead Avenue), assuming 
that a person’s 1 μg/m3 exposure continuously over the course of a lifetime 
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causes a 3 per 10,000 chance or 300 in one million chances of cancer due to 
this exposure) causes (4.27)(300/1,000,000) extra cancers per million people 
at about 100 feet from the freeway and (1.03) (300/1,000,000) extra cancers 
per million people at about 1000 feet from the freeway. That is, this 
Rosemead/I-210 exposure to diesel particles causes 1,281 extra cancers per 
million people at about 100 feet from the freeway and 309 extra cancers per 
million people at about 1000 feet from the freeway. The additional diesel-
caused cancers that occur near Rosemead Avenue, at 100 feet from the I-210, 
are thus 1300-13 times higher than allowed by both US EPA and Cal-EPA---
and at 1000 feet from the I-210, are thus 310-3 times higher than allowed by 
both US EPA and Cal-EPA. This Rosemead/I-210 pollution will kill 1 in every 
769 people exposed. For 30-40 years. 
12. The state collects no data on I-210 freeway-pollution levels between the 
Lake and Rosemead interchanges. However, the approximate I-210 midpoint 
between the Lake and Rosemead interchanges is at Altadena. Given the 
prevailing direction of the wind, toward the Northeast, and CA DOT-measured 
truck traffic at Lake and at Rosemead, the Altadena/I-210 pollution levels 
should be at least (6.25 + 4.27)/2 μg/m3 and (1.51+1.03)/2 μg/m3, that is, 
5.26 and 1.27 μg/m3, respectively, at 30 and 300 meters downwind of the 
210 freeway at Altadena Drive. 
Because 1 μg/m3 lifetime exposure causes 300 in one million chances of 
contracting cancer from this exposure, 5.26-1.27 μg/m3 at 30-300 meters 
downwind, respectively (of the 210 freeway at Altadena Drive), assuming that 
a person’s 1 μg/m3 exposure continuously over the course of a lifetime causes 
a 3 per 10,000 chance or 300 in one million chances of cancer due to this 
exposure) causes (5.26)(300/1,000,000) extra cancers per million people at 
about 100 feet from the freeway and (1.27) (300/1,000,000) extra cancers 
per million people at about 1000 feet from the freeway. 
That is, this Altadena/I-210 exposure to diesel particles causes 1,578 extra 
cancers per million people at about 100 feet from the freeway and 381 extra 
cancers per million people at about 1000 feet from the freeway. The additional 
diesel-caused cancers that occur near Rosemead Avenue, at 100 feet from the 
I-210, are thus 1600-16 times higher than allowed by both US EPA and Cal-
EPA---and at 1000 feet from the I-210, are thus 400-4 times higher than 
allowed by both US EPA and Cal-EPA. These data indicate that living near the 
I-210 and Altadena Drive will cause 1 person in every 625 exposed to die 
prematurely of freeway-diesel-caused cancers. 
13. US EPA, https://www.epa.gov/sites/production/files/2015-
07/documents/apps-10x-sf-for-cra.pdf; see 
https://www.healthaffairs.org/doi/full/10.1377/hlthaff.2011.0151; 
https://www.ncbi.nlm.nih.gov/pmc/articles/PM C4418502/; 
https://global.oup.com/academic/product/only-one-chance-
9780190239732?cc=us&lang =en& 
10.3 WON’T MERV-13 AIR FILTERS PROTECT BESIDE-FREEWAY RESIDENTS? 
Of course, the obvious objection to the preceding documentation---of how 
deadly diesel particle are---is to claim that Merv-10 or Mer-13 filters will 
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protect people. This protection 
31 
claim is patently false, and it contradicts the scientifically correct statements 
about diesel-pollution risk that the CA Air Board has made for at least the last 
15 years. 
In its official documents both the site HRA and the city of Pasadena say MERV-
10 air filters would reduce near-freeway residents’ cancer risks to “less than 
significant levels” because MERV-10 filters “remove 50% of particulates in the 
1-3 μg range,1 Endnotes are below, at end of section and MERV-13 filters 
remove 75% of all particulates.2 Endnotes are below, at end of section 
However, both claims are misleading and false. 
As already mentioned, diesel particles cause nearly all freeway-cancer risk.3 
Endnotes are below, at end of section However, MERV-10 and MERV-13 filters 
provide no protection whatsoever against 95% of diesel particles, because 
virtually all diesel particles are smaller than 0.1 μg.4 Endnotes are below, at 
end of section These nano-sized diesel particles easily get through MERV-10 
and MERV-13 filters.5 Endnotes are below, at end of section Of course, Merv-
10 and MERV-13 filters do remove many less-harmful particles, those larger 
than 0.3 μg, but 95% of the deadly diesel particles are 10 times smaller than 
what MERV-10 and MERV-13 can remove.6 Endnotes are below, at end of 
section Merv-10 and MERV-13 filters thus remove only 3% and 4%, 
respectively, of diesel-particle harm. This means the HRA and the city of 
Pasadena grossly overestimate protections from MERV-10 and MERV-13 air 
filters. Even HEPA filters cut diesel-cancer risk by only 5%.7 Endnotes are 
below, at end of section 
The preceding data explain why the CA South Coast Air Quality Management 
District is so skeptical that, for people living near freeways, “health risks 
would be brought” to safe levels by air filters. Instead, CA air-quality officials 
warn that “the health science behind recommendations against placing new 
homes close to freeways is clear.” CA air-quality managers warn that even to 
reduce the diesel-cancer risk by 5%, through a HEPA filter, would involve a 
cost that is prohibitive for many people---at least $400/year. They also say 
that most near-freeway residents would not be willing to run their HVAC 
systems 12 months/year, 24/7, to get continuous and modest air-filtering. 
Finally, they warn that neither MERV nor HEPA filters can filter out toxic and 
carcinogenic freeway-exhaust gases such as benzene---something that would 
require very expensive, stand-alone, activated-charcoal or carbon-filter 
technology.8 Endnotes are below, at end of section 
The latest CA Air Resources Board recommendations are that “sensitive uses” 
of land, such as schools and homes, not be put within 500 feet of a freeway---
as Pasadena city council and the site developer are both trying to do. Instead, 
the board says cities should try to locate “non-sensitive uses,” like commercial 
or warehouse buildings, near freeways.9 Endnotes are below, at end of section 
Following this recommendation is especially necessary because people living 
within 500 feet of freeways already face diesel-particle risks that are 7-25 
times higher than what other California residents face.10 Endnotes are below, 
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at end of section 
Notes 
1. SCEA Appendix D, HRA, p. 16. 
2. 
http://ww2.cityofpasadena.net/councilagendas/2018%20Agendas/Minutes%2
02018/2018%2007%2016%20CC%20MIN.pdf 
3. SCEA Appendix D, HRA, p. 14 and 
https://www.ncbi.nlm.nih.gov/pubmed/25635848 
4. https://ww2.arb.ca.gov/resources/overview-diesel-exhaust-and-health 
5. https://www.coolray.com/img/uploads/What_does_MERV_Rating_mean.pdf 
32 
6. McGranahan and Murray, eds, Air Pollution and Health in Rapidly 
Developing Countries, London, Earthscan, 2003. 
7. American Society of Mechanical Engineers, ASME AG-1a–2004, Addenda to 
ASME AG-1–2003 Code on Nuclear Air and Gas Treatment,, 2004, 
https://dms.hvacpartners.com/docs/1001/Public/0E/ENG_NEWS_5_1_1.pdf 
8. http://www.aqmd.gov/docs/default-source/clean-air-plans/air-quality-
management-plans/2012-air-quality-management-plan/final-2012-aqmp-(feb 
ruary-2013)/main-document-final-2012.pdf, p. 9-29; 
http://www.aqmd.gov/docs/default-
source/ceqa/commentletters/2014/december/mndmaple willow.pdf, p. 2. 
9. pp. 12, 14, https://www.arb.ca.gov/ch/r d_technical_advisory_final.PDF 
10.Kleinman, Effects of Exposure to Fine and Ultrafine Concentrated Ambient 
Particles, Final Report: Southern California Particle Center and 
Supersite, 
https://cfpub.epa.gov/ncer_abstracts/index.cfm/fuseaction/display.highlight/a
bstr act/1087/report/F; Zhu et al, 2012, Concentration and Size Distribution of 
Ultrafine Particles Near a Major Highway, Journal of the Air & Waste 
Management Association, vol. 52, 
https://www.tandfonline.com/doi/abs/10.1080/10473289.2002.10470842 
10.4. IS IT SAFE TO BE BESIDE THE FREEWAY FOR ONLY A DAY? 
Some nonscientists claim that short-term exposure to carcinogens like diesel 
particulates is not risky. However, this claim also is false. 
Diesel particles are genotoxic carcinogens.1 Endnotes are below, at end of 
section There is neither a safe dose nor a safe time period for exposure to 
genotoxic carcinogens,2 Endnotes are below, at end of section because they 
produce cancer by directly altering a victim’s genetic material, that is, by 
inducing mutations that interact with DNA. However, non-genotoxic 
carcinogens produce cancer by some secondary mechanism, not related to 
direct gene, DNA, or mutation damage. Even a short and small exposure to 
the genotoxic carcinogen of diesel particles thus is risky because it damages 
genetic material in ways that increase cancer risk. 
The fact that diesel particles have no safe dose is also borne out in repeated 
experimental studies. For instance, even a one-day increase of only 10 μg/m3 
[micrograms per cubic meter] of particulate matter---less than one third of the 
allowed 24-hour average diesel-particle exposure---is associated with 
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increases in COPD mortality.3 Endnotes are below, at end of section The same 
short, small, daily increase in freeway-diesel-particle pollution likewise is 
associated both with increased daily and long-term mortality,4 Endnotes are 
below, at end of section and with increased asthma-related hospital 
admissions and emergency-room visits for children.5 Endnotes are below, at 
end of section 
An especially robust study of 61 million people living in 40,000 zip-codes in 
the continental United States, from the years 2000 through 2012, with 460 
million person-years of follow-up, clearly showed that only one day’s exposure 
to only 10 μg/m3 [micrograms per cubic meter] of particulate matter---less 
than one-third of allowed daily diesel-particle exposures---causes a 
statistically significant increase of 1.4% in the overall daily death rate. 
However, the highest death rates were among men, blacks, and people with 
Medicaid eligibility. Most importantly, the researchers confirmed that there 
was no threshold for increased harm from diesel particles. That is, there is no 
33 
short time period, and no small dose, below which daily exposures to diesel 
particles did not cause daily fatalities to increase.6 Endnotes are below, at end 
of section 
California studies have shown that even a 0.2 ug /m3 increase in freeway-
particle pollution would kill 1 person/year among every 5,000 exposed 
people.7 Endnotes are below, at end of section Yet this amount of pollution is 
only 1/200 of the allowed daily average level of particles in both CA and the 
US, namely 35 ug/m3. 8 Endnotes are below, at end of section 
Notes 
1. Interagency Review Group on Cancer, IARC Monograph 105, pp. 460-465, 
https://monographs.iarc.fr/wp-content/uploads/2018/06/mono105-DC05-
06.pdf 
2. Nohm, Thresholds of Genotoxic and Non-Genotoxic Carcinogens, 
Toxicological Research, 2018, 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6195886/ 
3. Li, Man-Hui, Li-Chao Fan, Bei Mao, Jia-Wei Yang, Augustine M. K. Choi, Wei-
Jun Cao, and Jin-Fu Xu. Short-Term Exposure to Ambient Fine Particulate 
Matter Increases Hospitalizations and Mortality in COPD: A Systematic Review 
and Meta-Analysis, Chest 149, no. 2 (February 2016): 447–58. 
https://doi.org/10.1378/chest.15-0513. 
4. World Health Organization, Ambient (outdoor) Air Quality and Health, World 
Health Organization. May 2, 2018, http://www.who.int/news-room/fact-
sheets/detail/ambient-(outdoor)-air-quality-and-health. 
5. Lim, Hyungryul, Ho-Jang Kwon, Ji-Ae Lim, Jong Hyuk Choi, Mina Ha, Seung-
Sik Hwang, and Won-Jun Choi, Short-Term Effect of Fine Particulate Matter on 
Children’s Hospital Admissions and Emergency Department Visits for Asthma: 
A Systematic Review and Meta-Analysis, Journal of Preventive Medicine and 
Public Health = Yebang Uihakhoe Chi 49, no. 4 (July 2016): 205–19. 
https://doi.org/10.3961/jpmph.16.037. 
6. Di, Qian, Lingzhen Dai, Yun Wang, Anto-nella Zanobetti, Christine Choirat, 
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Joel D. Schwartz, and Francesca Dominici, Association of Short-Term Exposure 
to Air Pollution With Mortality in Older Adults, Journal of the American Medical 
Association 318, no. 24 (2017): p. 2446 of 2446–56, 
https://doi.org/10.1001/jama.2017.17923. See also Lavigne, Eric, Richard 
Burnett, and Scott Weichenthal, Association of Short-Term Exposure to Fine 
Particulate Air Pollution and Mortality: Effect Modification by Oxidant Gases, 
Scientific Reports 8, no. 1 (October 31, 2018): 16097, http 
s://doi.org/10.1038/s41598-018-34599-x 
7. San Francisco Department of Public Health, A Retroactive Health Impact 
Assessment of Traffic, 2008, 
https://www.pewtrusts.org/~/media/assets/2008/07/stilllyellairqualityanalysis
.pdf 
8. California Air Resources Board, CARB, South Coast Air Quality Management 
Plans, 2019, 
https://www.arb.ca.gov/planning/sip/planarea/scabsip/scabsip.htm 
10.5 No Site Documents Assess Freeway-Air Risk to Children, Thus Are Flawed 
As already mentioned, the US EPA and US National Academy of Sciences 
recommends separate risk assessments for children, especially in high-risk 
situations like beside-freeway residence. However, no site documents assess 
the site risk to children, and no site documents can show that this risk is 
insignificant, mainly because it is approximately 10 times higher than the risk 
that adults face. See preceding discussion/citations 
34 
As already mentioned, children are roughly 10 times more sensitive than 
adults when both receive the same exposure to toxins, carcinogens, or air 
pollutants.1 Endnotes are below, at end of section Children are so sensitive 
because they are still developing, their detoxification mechanisms are not yet 
in place, and they take in proportionately far more air, water, food, and 
pollutants than do adults, given their body weight. For all these reasons, US 
EPA and the US National Academy of Sciences recommend doing separate risk 
assessments for children when they are in situations of great risk, like that 
posed by freeway-diesel particles.2 Endnotes are below, at end of section 
To understand the health severity of children’s near-freeway diesel-particle 
exposure, consider the data in the earlier section. That section pointed out 
that measured levels of I-210-freeway diesel pollution will prematurely kill 1 in 
every 526, 625, and 769 adults living for several decades, respectively, near 
the I-210 near Lake Avenue, Altadena Drive, and Rosemead Avenue. 
However, because of their 10-times-greater sensitivity, children will be hurt 
even more. Roughly 1 in every 53, 63, and 77 children living for several 
decades, respectively, within 100 feet of the I-210 near Lake Avenue, 
Altadena Drive, and Rosemead Avenue, respectively, will die prematurely 
because of freeway-diesel pollution. This is an extraordinarily high risk for 
children, thousands of times higher than allowed. 
When adults are exposed to freeway-diesel pollutants, they may contract 
various diseases. However, when children are exposed to freeway-diesel 
pollutants, it not only causes various diseases, but it damages their very 
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ability to develop in a normal way---so that they may have permanent, 
functional impairment of their lungs and other organs, like the brain. Children 
have only once chance to develop a brain or lungs or heart or other organs. If 
diesel pollution interferes with their organ development, there is no way to 
reverse the damage that the pollution causes.3 Endnotes are below, at end of 
section 
Pregnant women living near freeways have a 20-30-percent chance of having 
children with permanently impaired lungs.4 Endnotes are below, at end of 
section 
Because diesel particles easily enter the brain, through the nose, they also can 
cause child delinquency.5 Endnotes are below, at end of section 
Because diesel particles easily and directly enter every organ, either through 
the lungs and breathing, or through the nose and breathing, they cause a 
doubling in the near-freeway asthma risk.6 Endnotes are below, at end of 
sectionThey also cause a doubling in the near-freeway autism risk.7 Endnotes 
are below, at end of section 
“In 2003, California state lawmakers prohibited new elementary and 
secondary schools from being built within 500 feet of highly trafficked 
freeways – the distance researchers say is the most dangerous for children’s 
developing bodies….The bill’s intent was unequivocal: ‘To protect school 
children from the health risks posed by pollution from heavy freeway traffic 
and other non-stationary sources in the same way that they are protected 
from industrial pollution’ ”8 Endnotes are below, at end of section 
Notes 
1. US EPA, https://www.epa.gov/sites/production/files/2015-
07/documents/apps-10x-sf-for-cra.pdf; 
see https://www.healthaffairs.org/doi/full/10.1377/hlthaff.2011.0151; 
35 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4418502/; and 
https://global.oup.com/academic/product/only-one-chance-
9780190239732?cc=us&lang =en& 
2. US National Research Council, 
https://www.nap.edu/read/2125/chapter/12#211 and p. 11, 
https://www.nap.ed u/read/2125/chapter/2?term=child#11 
3. Exposure to traffic pollution during pregnancy can damage future child’s 
lungs, ScienceDaily, 20 October 2014, 
https://www.sciencedaily.com/releases/2014/10/141020212512.htm 
4. Grandjean, Only One Chance: Howe Environmental Polluton Impairs Brain 
Development, Oxford University Press, 2013 
5. E.g., Longitudinal Analysis of Particulate Air Pollutants and Adolescent 
Delinquent Behavior in Southern California, doi: 
http://dx.doi.org/10.1101/208793, 
https://www.biorxiv.org/content/biorxiv/early/2017/10/27/208793.full.pdf. 
6. See, eg, McConnell et al, EHP, Childhood Incident Asthma and Traffic-
Related Air Pollution, https://www.ncbi.nlm.nih.gov//pmc /articles/PMC2 
920902/ and see also 
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https://www.sciencedirect.com/science/article/pii/S2046043018300546 and 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3532603/). 
7. See, eg, Volk et al, Residential Proximity to Freeways, EHP, 
https://www.ncb i.nlm.nih.gov/pmc/articles/PMC3114825/ and Raz, R., 
Roberts, A.L., Lyall, K., Hart, J.E., Just, A.C., Laden, F., and Weisskopf, M.G., 
Autism Spectrum Disorder and Particulate Matter Air Pollution before, during, 
and after Pregnancy: A Nested Case–Control Analysis within the Nurses’ 
Health Study II Cohort, Environmental Health Perspectives, 2014; see also 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6108827/ and 
https://ehp.niehs.nih.gov/doi/10.1289/ehp.1408133 and 
https://www.monash.edu/medicine/news/latest/2018-articles/air-pollution-
linked-to-autism-study). 
8. https://www.scpr.org/news/2016/03/29/58878/poll lution-near-preschools-
is-impacting-nearly-10-0/). 
Given the preceding data about the erroneous site HRA regarding freeway-
diesel risk, as well as the severe risks to children, it is clear that the site HRA 
is not reliable and, indeed, did not even consider the 10-times-higher risk to 
sensitive site receptors like children. For all these reasons, the HRA of the 
freeway-diesel risk does not show that “substantial evidence” supports that 
site risks are insignificant. Indeed, if site risks were insignificant, as the HRA 
claims, then the HRA would contradict the last 15-20 years of scientific 
investigations done by the CA Air Board and virtually all air-pollution experts. 
11. Answering an Objection 
To the preceding problems that have been outlined, one might wonder 
whether any deference should be given to DTSC’s determination of 
appropriate mitigation measures. 
Should one trust that site documents do indeed provide appropriate 
mitigation? 
At least three reasons suggest that this is not the case. First, the preceding 
comments have made it clear that the set of full site documents has not 
provided enough detail “to enable those who did not participate in its 
participation to understand and to consider meaningfully the issues raised by 
the proposed project.” Sierra Club v. County of Fresno (S210783), p. 14 
36 
Second, if deference were always given to a regulatory agency, then citizens 
could never correct phenomena such as flawed science by regulators or 
“regulatory capture” of agencies by special interests. Yet obviously it is in the 
public interest to correct flawed science that could adversely affect public 
health, and obviously it is in the public interest to correct any “regulatory 
capture” that may have occurred. If such corrections were not made, 
democracy and public health would both suffer. 
Third, new evidence from the February 27, 2019 California Joint Legislative 
Oversight Report on the DTSC shows that, for at least the last 10 years, DTSC 
has had “an inadequate and unresponsive regulatory program” and has been 
criticized for some of the same flaws that have been mentioned in this report. 
California Assembly Budget Subcommittee no. 3 on Resources and 
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Transportation; the Assembly Committee on Environmental Safety and Toxic 
Materials; Senate Budget Subcommittee no. 2 on Resources, Environmental 
Protection, Energy and Transportation; and the Senate Committee on 
Environmental Quality---published its 
Joint California Oversight Hearing: Department of Toxic Substances Control, 
Sacramento, February 27, 2019, p. 7 
https://sbud.senate.ca.gov/sites/sbud.senate.ca.gov/files/Feb.%2027%20-
%20Jt.%20DTSC%20Oversight%20Hearing%20%28002%29.pdf In 
particular, see the author’s comment on the site RAW, sent to DTSC on 5-14-
19, “New Information: Flawed/Illegal DTSC CEQA Citizen-Participation 
Procedures and Request to Reopen the CEQA Process for DTSC Site 
19970020.” 
12. Conclusion 
The CEQA process for the US Navy toxic-waste site, at 3200 East Foothill 
Boulevard, Pasadena, needs to be reopened because of new information, 
discovered since the city of Pasadena approved the Pasadena Gateway project 
for the site in July 2018. This new information is that for at least 9 classes of 
reasons, neither the new information presented in the RAW (released 3-8-19 
by DTSC for public comments), nor site documents as a whole, provide 
“substantial evidence” that the Pasadena toxic-waste-site project (a) mitigates 
to a level of insignificance all potentially significant project impacts and (b) 
complies with California law (PRC 21155.2). 
These 9 classes of reasons are that neither the RAW nor site documents as a 
whole give “substantial evidence” 
(1) that the project’s admitted cancer impacts are at “insignificant” levels, 
(2) that the project’s admitted unquantified impacts are at “insignificant” 
levels, 
(3) that the project’s admitted unknown future impacts are at “insignificant” 
levels, 
(4) that the project’s admitted untested impacts are at “insignificant” levels, 
(5) that impacts of potential fraud in site studies will be at “insignificant” 
levels, 
(6) that impacts of scientific flaws in site studies will be at “insignificant” 
levels, 
(7) that impacts on the hundreds of site-resident children will be 
“insignificant,” 
37 
(8) that impacts of flawed DTSC and public project-oversight will be 
“insignificant,” and 
(9) that freeway impacts will be insignificant because site documents beg this 
question. 
Many of the preceding failures of the RAW (and site documents as a whole) 
arise from two difficulties, both of which could easily be remedied. The first 
difficulty is that the developer wants to do only partial, mostly risky post-
construction, cleanup of a site that DTSC called an “imminent and substantial” 
danger. Yet prima facie, the RAW and site documents as a whole could easily 
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have provided “substantial evidence” for 
insignificant levels of site impacts---if the developer had agreed to do full 
(instead of only partial) testing/cleanup---and if he had agreed to do only pre-
construction 
testing/cleanup (rather than mostly risky post-construction cleanup). 
Providing substantial evidence for insignificant levels of site impacts, given 
full, pre-construction site testing/cleanup would have been relatively easy. 
This is because the developer admits in site documents that full, pre-
construction cleanup is technologically feasible and would cost only about $1-2 
million more than the current partial, mostly post-construction 
testing/cleanup. Yet the developer opts for the risky, partial, post-construction 
testing/cleanup that (he admits) is designed to save him time/money. RAW, 
pp. 51-54; see also RI, p. 36; DTSC, Covenant Not to Sue; and Exhibit E, p. 7 
of 7 
The second difficulty is that the RAW and site documents as a whole failed to 
provide “substantial evidence” for their version of partial, post-construction 
site testing/cleanup 
because these documents repeatedly made unscientific, qualitative claims 
instead of quantifying post-remediation levels of site risks. They also 
repeatedly begged the question instead of providing empirical support, and 
they repeatedly made promissory-note claims about future, post-construction 
cleanup instead of just agreeing to do full, pre-construction site cleanup. The 
RAW and site documents as a whole also err because they repeatedly commit 
another logical fallacy, the appeal to ignorance. That is, they assume that 
because evidence for significant project impacts is unknown, therefore those 
impacts will be insignificant. Yet instead, the RAW and site documents as a 
whole bear the burden of proof. That is why the courts typically have said 
things such as, 
● “Since the staff likewise was unable to produce evidence of no adverse 
impact, the District cannot say with certainty ‘there is no possibility that the 
activity in question may have a significant effect on the environment.’ ’’ 
Pugsley and Black, Environmental Law Reporter, p. 589, 
http://www.cbcearthlaw.com/uploads/1/1/8/8/11883175/can_everything_old_
be_new.pdf 
● “The court stated that in the absence of evidence that the negative 
environmental effects….would not be significant, the exemption [from regular 
CEQA review] finding could not be sustained.” Pugsley and Black, p. 592. 
38 
The RAW and site documents are supposed to provide substantial evidence of 
safety and insignificant impacts as a result of the project. They have not done 
so. 
Prima facie, if the RAW and site documents as a whole had avoided these two 
difficulties---by (i) doing full, pre-construction, site testing and cleanup and by 
(ii) providing scientific, quantified, empirical evidence of post-remediation 
levels of site risks, instead of repeatedly committing the logical fallacies of 
begging the question and appealing to ignorance---they could have shown that 
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levels of site impacts were insignificant. They have not done so. 
 

 DTSC Response: 
 
Please see response to Comment 38 below, which summarizes and responds 
to Comments 32 to 38, submitted by the same commenter. 
 

 
 
 
38 

Commenter: Dr. Kristin Shrader- 
Frechette 

Category: email 
05/14/2019 

 

 Comment:   
(This document supersedes the earlier PFAS comment document sent to DSC 
in 2019.) 
New Information: Flawed/Illegal DTSC CEQA Citizen-Participation Procedures 
and Request to Reopen the CEQA Process for DTSC Site 19970020 
Kristin Shrader-Frechette, PhD* 
on behalf of the Board of Stop Toxic Housing in Pasadena 
Tina Fredericks (community outreach); Kristin Shrader-Frechette, PhD 
(scientific data); Gary Smith (treasurer) 
Overview 
The CEQA process for the US Navy toxic-waste site, at 3200 East Foothill 
Boulevard, Pasadena, needs to be reopened because of new information, 
received since the city of Pasadena approved the Pasadena Gateway project 
for the toxic-waste site in July 2018. This new information was received since 
3-8-19, when DTSC released the Removal Action Workplan (RAW) for public 
comment. 
The new information reveals that for at least 12 reasons, DTSC has not 
provided the procedural guarantees, present in California law, to allow the 
public to participate meaningfully in toxic-waste-site assessments and CEQA 
proceedings. Instead of following its own guidelines for agency objectivity and 
encouraging public participation, California DTSC has thwarted meaningful 
public participation by 
1. Ignoring massive requests for public-comment-period extensions on 
complex documents. 
2. Not responding in a timely way to requests for extensions of public-
comment periods. 
3. Not providing CEQA public documents in a timely way. 
4. Failing to send CEQA documents to community members on the DTSC 
contact list. 
5. Using most of the time at required public-comment meetings to give its 
own presentation. 
6. Breaking its word, given at an official public meeting, to extend a public-
comment period. 
7. Soliciting public comments only after significant DTSC deliberations had 
taken place. 
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8. Not requiring clear, consistent, lay language in public documents. 
9. Engaging in an abuse of discretion, presenting to the public, as facts, its 
errors and opinions. 
10. Engaging in an abuse of discretion, making misleading official statements 
to the public. 11. Giving the developer preferential treatment instead of equal 
treatment with the public. 12. Exhibiting repeated patterns, over many years, 
of the preceding abuses of DTSC power. 
---------------------------------------- 
* Shrader-Frechette, an environmental scientist and environmental-justice 
expert, directs the Center for Environmental Justice and Children’s Health 
(Los Angeles) and is a board member of Stop Toxic Housing in Pasadena. A 
Pasadena resident, she holds an endowed chair at U of Notre Dame where 
she teaches Fall semester. Author of 18 books and 450 scientific articles, she 
has served on US EPA’s Science Advisory Board and many US National 
Academy of Sciences boards/committees. The governments of Australia, 
Canada, Congo, Germany, Netherlands, Norway, Sweden, and the US have 
repeatedly sought her help in dealing with their own hazardous-waste 
problems. The US National Science Foundation has funded her scientific 
research for 28 years, and she has won international/national awards for pro-
bono work to protect poor/minority communities from pollution throughout 
the world. (kshrader@ nd.edu, website https://www3.nd.edu/~kshrader/) 
2 
Given all the preceding ways that DTSC has thwarted public participation in 
CEQA-mandated proceedings----its communications, decisions, presentations, 
and responses 
amount to a “brief” on behalf of the developer. This DTSC “brief” never 
presents any data, whatsoever, to show any doubts about site safety, cleanup 
or science. DTSC actions repeatedly exclude or limit public participation. 
Moreover, these same criticisms have been levelled at DTSC for years, and 
yet DTSC has not improved in its behavior. 
Problem 1. DTSC has ignored repeated, massive, and official requests for 
extensions of public-comment periods on long, technical documents. 
DTSC has violated its own “commitment to provide meaningful public 
involvement in governmental decisions” 
https://www.dtsc.ca.gov/PublicNotices.cfm because DTSC ignored repeated 
official and written requests---from more than 50 Pasadena residents, in 
additional to those of the Pasadena Mayor, the City Council, the state 
senator, and the state assemblyperson---for a 90-day extension of the 
comment period. All the requestors complained that 30 days was not enough 
time for people who work full time, most of whom are not experts on these 
technical matters, to digest and respond to 600 pages of highly technical and 
quantitative documents (the RAW and CEQA Findings). 
Moreover the developer has $65 billion in assets and 15% in annual revenue 
growth. https://www.trammellcrow.com/en/about/corporate-information The 
developer can afford to hire any attorneys, consultants, and scientists that he 
wants to ensure that site documents represent his own interests. The public 
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enjoys no such financial opportunities, and DTSC has made the situation 
worse, by failing to provide the public with equal opportunity for public 
participation in site decision-making that affects public health and welfare. 
Because DTSC has not provided this equal opportunity, it has thwarted public 
participation, and it has contributed to a situation in which---given the 
developer’s massive financial assets---the developer can virtually guarantee 
that this toxic-waste- site project proceeds exactly as the developer wishes, 
with the minimum expenditure of funds and the maximum profits. See RAW, 
pp. 51-54; see also RI, p. 36; DTSC, Covenant Not to Sue; and Exhibit E, p. 7 
of 7 In this controversy over whether the developer should be allowed to do 
only partial, unscientific, and dangerous testing and cleanup of a military-
testing, toxic-waste facility, the developer is “Goliath,” and we the public---
fighting for public-health protection---are “David.” DTSC has done virtually 
nothing to level the playing field and to ensure equal opportunity for public 
participation. 
The developer, the largest in the US, said he had 13 years to prepare these 
technical documents. Indeed, the developer has revised some of the 
documents (like the PPA) over the years. Because DTSC ignored this 
massively documented request for a three-month extension, and instead 
gave citizens only a two week-extension, the DTSC has not provided citizens 
with the same equal treatment and equal opportunity that the developer has 
enjoyed. 
3 
Problem 2. DTSC has not responded in a timely way to many and official 
requests for extensions of public-comment periods on long, technical 
documents. 
Although DTSC documents say DTSC “emphasizes early and continuing public 
involvement throughout the [CEQA] process,” 
https://www.dtsc.ca.gov/GetInvolved/PublicParticipation/PublicParticipation.cf
m 
DTSC has violated citizens’ legal rights to “meaningful” and “early” CEQA 
public participation. DTSC has thwarted citizens’ abilities to comment on 
official DTSC documents that affect their health/welfare, because DTSC has 
not responded in a timely way to repeated city-official and citizen requests for 
an extension of the comment period on highly technical and lengthy 
documents. 
After 50 members of the public failed to get a response from DTSC for an 
extension of the 30-day comment period, on 4-9-19, the Pasadena mayor, 
city council, and state senator officially requested an extension of the 
comment period. However, as late as 4-25-19, they had received no 
response…..although 16 days had passed. Dr Shrader-Frechette, who directs 
the Los Angeles Center for Environmental Justice and Children’s Health, 
requested a comment-period extension on March 12, 2019, again on March 
19, and again on April 3, and yet the DTSC extension came on the last 
business day before the comment period was scheduled to end. This failure to 
respond in a timely way again treats citizens as unequal participants in a 
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process that is driven by tight deadlines. Why can DTSC not employ the same 
timeliness---in its responses to requests for extensions---that it demands of 
the public when it sets a deadline for comments? 
Justice delayed is justice denied. Because the DTSC responded only the day 
before the comment period was set to end, it prevented citizens from doing 
the quality assessment work that they would have done. 
Problem 3. DTSC has not provided public, CEQA documents in a timely way. 
Although DTSC documents say DTSC “emphasizes early and continuing public 
involvement throughout the [CEQA] process,” 
https://www.dtsc.ca.gov/GetInvolved/PublicParticipation/PublicParticipation.cf
m 
DTSC has not enabled early public participation in the CEQA process, 
although the developer has ben involved with DTSC for 13 years in this site 
process. Because DTSC has not provided in a timely way the required CEQA 
documents, on which the public has legal rights to comment, DTSC has 
impaired “meaningful” and “early” public participation 
Why has DTSC impaired “early” public participation? DTSC Signed the CEQA 
Findings for this DTSC toxic site 19970020 on January 29, 2010. However, 
DTSC did not release these findings until March 3, 2019---5 weeks later. 
When it did release the findings, along with the RAW, it gave the public only 
30 days to comment on these two documents, documents with nearly 600 
pages of highly technical, scientific detail. Yet if DTSC had released both 
documents the day after the CEQA Findings were signed, the public would 
have had a longer time to examine the documents than the public actually 
4 
received. DTSC thus delayed release of the documents for 5 weeks, then 
failed to give the public and city officials the time they needed to understand 
and digest these documents. 
Again, DTSC has given the public short shrift. It not only refused to give a 
reasonable comment period, but also it needlessly delayed release of the 
documents. 
Problem 4. DTSC failed to send CEQA documents to community members on 
the DTSC contact list, diminishing their rights to challenge the documents. 
Although DTSC documents say “the public holds a ‘privileged position’ in the 
CEQA process, ‘based on a belief that citizens can make important 
contributions to environmental protection and…democratic decision making’,” 
p. 3 
https://www.dtsc.ca.gov/LawsRegsPolicies/Policies/PPP/upload/OEA_Pol_Publi
cParticipationManual_Chapter5.pdf DTSC failed to send documents to people 
(on the official contact lists). It thus limited their legal rights to comment on 
the documents and challenge them legally. 
On Tuesday 1-29-19, Nicholas Ta, Project Director for the US Navy toxic-
waste site at 3200 East Foothill Blvd, Pasadena, CA, signed the CEQA 
Findings for this site. Early the next morning, on Wednesday 1-30-19, Dr. 
Shrader-Frechette called Nicholas Ta and asked to be put on the mailing list 
for all documents regarding this toxic-waste site. Ta agreed on the phone, 
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and he also followed up by email, guaranteeing that Shrader-Frechette would 
receive all site documents. 
However, DTSC never sent Shrader-Frechette the CEQA-Findings document 
that TA signed the day before, and DTSC never posted the CEQA Findings on 
the DTSC website Envirostor, until 3-8-19. (However, two days before 3-8-
19, DTSC sent Shrader-Frechette an email saying the CEQA Findings would 
be available on 3-8-19.) Because DTSC released in March the document 
signed in January, it diminished citizens’ legal rights to challenge the CEQA 
findings in court. 
Problem 5. DTSC spends most of the time at required public-comment 
meetings to give its own presentation, then deprives citizens of their full 
rights to comment. 
Although official DTSC documents say that “the main objective of any public 
meeting is to hear the concerns/issues from all segments of the community 
and to respond to those concerns” p. 83, 
https://www.dtsc.ca.gov/LawsRegsPolicies/Policies/PPP/upload/DTSC-
PublicParticipationManual.pdf DTSC thwarted the rights of the community to 
present its views on this toxic-waste site. DTSC thwarted the rights of the 
community to be heard---during the only public-comment meeting on the 
project---by instead taking most of the time for itself and presenting 
information, nearly all of which the public had already read in site documents. 
5 
On Thursday 3-28-19, DTSC held the required Public Comment meeting on 
the RAW and CEQA Findings for the toxic waste site mentioned above. DTSC 
advertised before the meeting that DTSC would take the first half hour to 
present its own views, then hear public comments. 
However, instead of taking one-half hour, DTSC did something else. Instead 
DTSC forced the public---most of whom had already been at work all day---to 
sit through 1.3 hours of DTSC presentations. The DTSC presentations thus 
were nearly three times longer than advertised, and they took time that was 
needed by the public. Because DTSC had already taken up most of the 
allotted time that evening, citizens were given only 2 minutes to speak, 
despite the highly technical nature of the documents and despite the fact that 
many citizens at the meeting---like Dr Shrader-Frechette--have as much or 
more technical expertise, publications, federal research grants, and books on 
toxic waste--- than DTSC employees have. DTDC limited citizens legal rights 
to be heard and to engage in public participation on this topic. 
Problem 6. DTSC Broke Its Word, Given at an Official DTSC Public Meeting, on 
Comment-Period Extension 
Although DTSC says that one of its 5 goals is to “build public trust” in the 
agency, p. 15, 
https://www.dtsc.ca.gov/HazardousWaste/upload/EERP_Enforcement_Rprt20
08.pdf 
DTSC broke its word, given at an official DTSC public meeting (that included 
city council members and scores of residents) on giving a comment-period 
extension. Although DTSC said publicly, at this meeting, that it would extend 



Response to Public Comments 
Space Bank Mini-Storage Facility (Former Naval Information Research Foundation), Pasadena  
August 5, 2019 
 
 

177 
 

the comment period, it did so only for the RAW and not also for the CEQA 
Findings. 
That is, on Thursday 3-28-19, at the required Public Comment meeting on 
the RAW and CEQA Findings for the toxic-waste site mentioned above, scores 
of the approximately 60 citizens present (including two Pasadena City Council 
members, Victor Gordo and Gene Masuda) requested an extension of the 30-
day comment period until July 8, 2019. The comment period was slated to 
end April 8, 2019. 
Citizens complained that the developer of this toxic-waste site had had 13 
years, since 2006, to prepare highly technical site documents, but that the 
DTSC had given citizens only 30 days to read and respond to nearly 600 
pages of these scientific documents. As a result of repeated requests for an 
extension of the comment period until July 8, 2019, DTSC agreed to an 
extension but said it could not give the date that night, to which the comment 
period would be extended. Under pressure from the two Pasadena City 
Council members, DTSC finally said that by the end of the next week 
(Thursday 4-4-19)---one week away---it would release the new deadline for 
receipt of comments on these documents. 
When DTSC announced the extension of the comment period----on the day 
that RAW comments and CEQA Findings comments were due (April 8, 2019), 
it granted a 22-day extension for the RAW, but no extension for the CEQA 
Findings. It broke its word and 
6 
did not allow citizens---who had CEQA Comments to send to DTSC, but which 
were not finished by 4-8-19---to participate fully in the CEQA process. 
Problem 7. DTSC Solicited Public Comments after Significant DTSC 
Deliberations Had Taken Place. 
DTSC documents say that DTSC “emphasizes early and continuing public 
involvement throughout the [CEQA] process.” 
https://www.dtsc.ca.gov/GetInvolved/PublicParticipation/PublicParticipation.cf
m They also say “public participation is a mandated and essential component 
of CEQA,” p. 3 
https://www.dtsc.ca.gov/LawsRegsPolicies/Policies/PPP/upload/OEA_Pol_Publi
cParticipationManual_Chapter5.pdf However, DTSC violated the public’s rights 
to “early” and “meaningful” public participation because DTSC solicited its 
only public comments on this project, only after releasing its CEQA Findings, 
only after significant DTSC deliberations had taken place. 
The Brown Act requires public-comment periods before---not merely after---
significant deliberations. However, DTSC signed its 1-29-19 CEQA Findings, 
without getting any public comments and before having the required public 
meeting. The public meeting was not held until 3-28-19. 
Because DTSC did not give citizens a chance to give their input on the CEQA 
Findings, these findings should be rescinded, and the CEQA process should be 
reopened. It is illegal to for agencies like DTSC to “solicit input after 
deliberations are concluded.” 
Problem 8. DTSC documents do not use lay language that is clear to the 
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public 
Although DTSC documents claim that DTSC has duties “to ensure the public 
has the opportunity to participate in the CEQA process,” p. 5 
https://www.dtsc.ca.gov/LawsRegsPolicies/Policies/PPP/upload/OEA_Pol_Publi
cParticipationManual_Chapter5.pdf DTSC has thwarted those rights. Because 
DTSC documents do not use lay language that is clear to the public, DTSC 
violates citizens’ legal rights to “meaningful” participation. 
The Brown Act requires public agencies to write documents in clear language, 
so that citizens are able to participate in all public deliberations and give their 
input. However, virtually all of DTSC’s required site documents use language 
that misleads laypeople, as when the CEQA Findings document (p. 1) talks 
about “vapor intrusion mitigation,” instead of telling people that these vapors 
are from carcinogenic volatile organic compounds that have no safe dose. The 
same “vapor intrusion” language---which sounds fairly harmless to an 
unscientific public---is throughout the RAW document, the Remedial 
Investigation document, and other documents on which the public has rights 
to comment and deliberate. There are literally hundreds of examples, just like 
these misleading claims about vapor intrusion, in project documents. 
Although scientists like Dr. Shrader-Frechette understood the site documents, 
most members of the public did not. They felt discouraged about even 
participating in the 
7 
public comments. They were completely intimidated, although they were 
nurses and school teachers. DTSC does not make possible the public 
deliberation and clear language required by the Brown Act. 
2. The slides presented by DTSC at the public meeting on 3-28-19 had at 
least 11 cm of wasted space vertically, and yet much of the text print of each 
slide was no more than one centimeter high---meaning that most of the 
public could not easily read the xerox copies of the slides, copies that were 
distributed. People cannot participate in discussions whose key texts they are 
unable to read. 
Problem 9. DTSC engaged in an abuse of discretion, in giving unsubstantiated 
opinion or even errors, instead of substantive evidence for its claims during 
the public hearing on 3-28-19 
Although official DTSC reports from two years ago, conclude that DTSC “staff 
are unaware of their own biases,” p. 6 
https://www.dtsc.ca.gov/GetInvolved/ReviewPanel/upload/DTSC-Diversity-
Inclusion-Report-Recommendations-August-2017.pdf as late as 2019 DTSC 
has exhibited bias and engaged in an abuse of discretion in giving 
unsubstantiated opinion, or even errors, instead of substantive evidence for 
its claims during the public hearing on 3-28-19. 
Yet California law says that there is an “abuse of discretion” if DTSC’s 
determinations are “not supported by substantial evidence.” PRC 21168.5, 
http://www.sccoplanning.com/Portals/2/County/Planning/env/CEQA_Handboo
k_2015_012315-2.pdf?ver=2015-05-19-091519-957 
In fact, California law says that agencies’ giving “unsubstantiated opinion” is 
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one of the very things that CA government agencies should avoid in CEQA 
proceedings. The law says this partly because an agency’s giving 
“unsubstantiated opinion” amounts to its engaging in an illegal “abuse of 
discretion.” Yet at the Public Hearing on 3-28-19 for this DTSC site 
(Envirostor number 19970020), DTSC staff, especially Nicholas Ta, repeatedly 
gave the members of the public his “unsubstantiated opinion” rather than 
purely substantive evidence about this site. Consider several examples of 
these repeated abuses of discretion. 
1. DTSC slide 13 erroneously claims that the “chemicals above regulatory 
limits…volatile organic compounds…total petroleum hydrocarbons, metals” 
are at “locations: storm drain, seepage pits, and 12 hotpots.” However this 
slide is scientifically false, as DTSC-provided Envirostor documents show 
(i) that because most areas of the site have not been tested, eg, 
Kennedy/Jenks, ES, it is unknown whether any chemicals (in areas not 
tested) are above regulatory limits, contrary to what Ta’s slide said. 
(ii) that not all “sources” of site contaminants have been found, and there are 
many locations deemed only “likely” or “possible” contaminant sources. eg, 
Kennedy/Jenks, ES This means that it is unknown whether the locations 
8 
mentioned on the slide are the only sources of the contaminants, contrary to 
what Ta’s slide said. 
(iii) that site groundwater contamination is unknown because groundwater 
has never been tested, RAW, p. 36 so that there could be “chemicals above 
regulatory limits” in groundwater---contrary to what Ta’s slide tells the 
public. Given (i) and (ii), this issue is “unknown,” contrary to what Ta’s slide 
says. 
2. DTSC slide 16 erroneously claims that the site “objective is to remove 
contaminated soil so that the site can be classified as unrestricted use 
(residential).” However, this claim is a mere opinion. 
It contradicts the fact that both the SCEA for the site and the PPA allow land-
use covenants or land-use controls, necessary precisely because the site will 
not be fully cleaned up and most contaminants will be left “in place.” 
The allowed land-use controls are mentioned in the same PPA that specifies 
that the developer is required to do only partial site cleanup, only 
preconstruction removal of 11 suspected hot spots. 
Obviously if cleanup is partial and restricted to only suspected areas of 
contamination, and if site soil has not been fully tested, if site groundwater 
has never been tested, and if site “sources” of contaminants have not been 
removed, prior to construction, it is highly unlikely that the site will be 
classified as unrestricted use.” Kennedy/Jenks, ES. TA misled the public. 
3. DTSC slide 16 erroneously claims that the developer will do “complete 
removal of impacted soil,” but 
This claim contradicts both the SCEA, SCEA Appendices, and the PPA that 
clearly specify that the developer will do soil removal of only 11 suspected 
hot spots and some storm drains. 
The claim about “complete removal” also is false because site soil has not 
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been fully tested, because site groundwater has never been tested, because 
site “sources” of contaminants will not be removed, prior to construction---
because these sources have not been located. Kennedy/Jenks, ES 
The developer cannot do “complete removal” of contaminated soil, when 
there has been no complete testing of all soil—such as most soil under the 
WW-II buildings that cover 2/3 of the site. Kennedy/Jenks, ES 
5. DTSC slide 23 erroneously claims that “the site is safe at this time” 
because “contamination is below paved surface and confined.” These claims 
are false 
9 
because DTSC itself said the site posed an “imminent and substantial” 
danger, and no significant remediation has been done since that time; 
because there are cracks in the pavement, with weeds growing up through 
the cracks on the site; 
because site soil poses cancer risks as high as 8,300 times above allowable 
levels, and most of these risks are in the first 15 feet of soil, the soil exposed 
by the many cracks in the pavement; 
because a complete health risk assessment was never done for the site; 
because all site safety claims are based on 20 earlier studies, only 3 of which 
meet required US EPA level 2, data-validation standards, while the remaining 
17 studies are all incomplete, eg, only around one building, only for one type 
of contaminant, etc. For documentation of these data-validation failures, see 
Dr. Shrader-Frechette’s other 3 comments sent 5-14-19. 
6. Nicholas Ta claimed to the public that there was only 1 incinerator onsite, 
yet site documents, including the most reputable of all DTSC site documents, 
Kennedy/Jenks, Environmental Summary, clearly provides earlier maps and 
charts showing the locations of 5 incinerators. The public would have been 
misled, had Dr. Shrader-Frechette not challenged Mr. Ta on this point. This 
point is crucial, because the site must be tested, at least at all 5 incinerator 
locations, for dioxins and furans. 
Problem 10. DTSC engaged in an abuse of discretion in making misleading 
statements instead of giving factual and substantive evidence for its claims 
during the public hearing on 3-28-19 
Although DTSC mandates that for public meetings, “the location should be a 
neutral one for all participants,” p. 83 and that DTSC remarks to the public 
“should be phrased so as not to be leading or biased, p. 18 
https://www.dtsc.ca.gov/LawsRegsPolicies/Policies/PPP/upload/DTSC-
PublicParticipationManual.pdf DTSC was not neutral or unbiased in its 
presentation, as subsequent paragraphs illustrate. Similarly, California law 
mandates that there is an “abuse of discretion” if an agency determination is 
“not supported by substantial evidence.” PRC 21168.5, 
http://www.sccoplanning.com/Portals/2/County/Planning/env/CEQA_Handboo
k_2015_012315-2.pdf?ver=2015-05-19-091519-957 However DTSC engaged 
in an abuse of discretion because it made many misleading statements 
instead of giving factual and substantive evidence for its claims during the 
public hearing on 3-28-19. For instance, 
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1. Nicholas Ta repeatedly referred to the site studies, done by the developer’s 
consultant, Ninyo and Moore, as “our” (DTSC) studies, and he talked about 
what “we” (DTSC) had found at the site, and what “we” (DTSC) had found. 
However, all such claims by Ta were both false and misleading, as DTSC did 
no studies whatsoever. Most 
10 
of the studies to which Ta referred were done by the developer’s consultant. 
Had Dr. Shrader-Frechette not pointed out these misleading claims, in the 2 
minutes of comments that she was allotted, the public would have been 
misled. 
This erroneous and misleading behavior by TA is problematic for several 
reasons. First, Ta’s behavior is problematic (1) because the public has a right 
to know who did the studies, and to make its own judgments about whether 
to trust the studies. When TA mislead the public, the public could not make a 
reliable judgment about the accuracy of these studies. Ta did not reveal the 
true authors of the studies until Dr.. Shrader-Frechette forced him to do so. 
Second, Ta’s behavior is problematic (2) because in claiming developers’ 
studies as DTSC studies, TA gave the studies a credibility they do not have. 
He also obscured the developer’s obvious financial conflicts of interest, of 
which all citizens should be wary. After all, government agencies (like DTSC) 
typically are more unbiased than are contractors who are seeking to make a 
profit on a site and hence have obvious financial conflicts of interest. Ta did 
not reveal the true authors of the studies until Dr. Shrader-Frechette forced 
him to do so. 
2. The DTSC slide 7, used at the public meeting on 3-28-19 misleadingly said 
that the toxic-waste site was used for “rocket torpedo research and 
development” and never mentioned that the site actually “manufactured” 
SCEA, p. 13; RAW, p. 8 and RI, p. 6 torpedos, rockets, and Polaris missiles. 
This misleading and incomplete claim, that omitted the manufacturing 
purpose of the site, leads citizens to think that large amounts of toxic 
chemicals were not used at the site. However, large amounts of toxic 
chemicals were used at the site because torpedos, rockets, and Polaris 
missiles were manufactured onsite, as the SCEA and its Appendices reveal. 
Indeed, there were entire buildings onsite devoted respectively, to hazardous 
materials storage, flammable-materials storage, and so on, as the SCEA and 
its Appendices reveal. 
3. The DTSC slide 11, used at the public meeting on 3-28-19 misleadingly 
said that “over 15 site investigations performed since 1978” and that “382 
soil samples and 157 soil-gas samples have been collected.” However, the 
DTSC failed to note (i) that only 3 of these site studies meet US EPA data-
validation requirements, as revealed in DTSC-provided documents; (ii) that 
many areas of the site have not been tested, and not even all suspected hot 
spots have been tested, as revealed in DTSC-provided documents; (iii) that 
these earlier studies cannot be judged “accurate,” according to DTSC-
provided documents, eg, Kennedy/Jenks, ES because much of the data 
documentation is missing, and (iv) that DTSC-provided documents show that 



Response to Public Comments 
Space Bank Mini-Storage Facility (Former Naval Information Research Foundation), Pasadena  
August 5, 2019 
 
 

182 
 

no studies have been done of RDX, TNT, and perfluoroalkyls, all of which 
were used onsite. 
4. Not a single DTSC slide, whatsoever, that was used at the public 
presentation during the “public comments” meeting, mentioned any facts 
that cast doubt on the safety of the cleanup. Some of these omitted facts are 
11 
(i) that DTSC called the site an “imminent and substantial” danger, and no 
substantive remediation has taken place since them (Kennedy/Jenks, ES); 
(ii) that site cancer rates are up to 8,300 times above what regulations allow 
(SCEA Appendices); 
(iii) that 17 of the 20 studies do not meet US EPA data-validation 
requirements (Data Validation Appendix); 
(iv) that 3 of the studies were done by contractors SAIC and Tetra Tech who 
have been fined nearly $ 1 billion for repeated scientific fraud in testing and 
cleaning up toxic-waste sites---including the US Navy site at Hunter’s Point, 
in San Francisco. 
Problem 11. Giving the developer preferential treatment instead of equal 
treatment with the public 
Three examples illustrate the many ways in which DTSC has not treated 
members 
of the public equally with the site developer and thus has put the public at a 
disadvantage, relative to the developer. 
(Example 1) On 3-28-19, at the public-comment session on this site,I 
repeatedly requested that the site be tested for RDX and TNT, which has 
never been done. On 4-8-19, I sent DTSC a comment for the official record, 
officially asking that the site be tested for RDX and TNT, which I showed was 
used in 71% of all weapons made onsite. However, no one from DTSC ever 
responded to me, regarding the content of my 3-28-19 request, or the 
content of my 4-8-19 request. Yet, more than one month later, on Monday 
evening 4-29-19, the site developers, at a Pasadena city council meeting, 
announced that they had agreed with the recent DTSC instruction to test the 
site for RDX. Yet 
(1.1) Why did DTSC not tell me about DTSC requiring testing for RDX, 
especially because I am the one who officially raised this issue? 
(1.2) Why did DTSC not tell me , at the same time as it told the developer, 
that DTSC was requiring testing for RDX, especially because I am the one 
who officially raised this issue? 
(1.3) Why should I ---or any member of the public---be forced to receive 
essential site information from the developer, not DTSC---something that 
puts me at a disadvantage, relative to the developer----and which destroys 
the necessary “level playing field” that all participants in this process should 
have? 
(1.4) Is the DTSC aware that its lack of equal communication with members 
of the public, like me, reveals a pro-developer bias and 
12 
lack of transparency that does not give the public equal treatment and that 
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destroys public trustin the DTSC? 
(Example 2) On Monday evening 4-29-19, the site developers, at a Pasadena 
city council meeting, announced that they had 20-30 agreements that they 
had made with DTSC. However, only two of those many Trammell-Crow-
DTSC legal documents appear on the Envirostor website, namely the 2011 
PPA and the 2017 PPA. This failure to reveal relevant site documents, to all 
interested parties, resulted in damaging effects on city residents. When we 
stated what site documents said about land-use controls, based on the only 
two DTSC/developer agreements that are on the DTSC website) the 
developer denied that what we---and what city councilmembers said. He said 
we were wrong about the land-use controls. He then said there are 20-30 
land-use agreements that he had made with DTSC---18 of which the public 
has never known about. We were unable to enjoy a level playing field, with 
the developer, because DTSC did not share all site documents with members 
of the public. If there are land-use controls at a toxic waste site, and if land-
use controls are for sites that have not been cleaned up, then the public has 
the right to all documents specifying the nature and scope of these land-use 
controls. Yet 
(2.1) Why did DTSC not share with the public all the legal agreements that it 
had made with the developer? Without these documents, we cannot assess 
what the developer claims is the case. 
(2.2) Why did DTSC not share with the public all legal documents (that DTSC 
made with the developer), at the same time as it made these agreements 
with the developer? 
(2.3) Why should I---or any member of the public--- be forced to receive 
essential site information from the developer, not DTSC---something that 
puts me at a disadvantage, relative to the developer----and which destroys 
the necessary “level playing field” that all participants in this process should 
have? 
(2.4) Is the DTSC aware that its lack of equal communication with members 
of the public, like me, reveals a pro-developer bias and lack of transparency 
that does not give the public equal treatment and that destroys public trust in 
the DTSC? 
(2.5) When will I receive copies of these 20-30 legal documents that the 
developer said on 4-29-19 that it made with DTSC? 
(2.6) When will copies of these 20-30 legal documents (that the developer 
said on 4-29-19 that it made with DTSC) be put on the Envirostor website? 
13 
(Example 3) On Monday evening 4-29-19, I received notification from Erglae 
Gomez that the comment period for the RAW, for Pasadena Gateway project, 
had been extended to 5-14-19. However, there are two procedural problems 
with my receiving this information only the day (4-29-19) before the end of 
the comment period. The first problem is that other interested parties told me 
that they received this same extension-notification much earlier than I 
received my notification. A second problem is that this new information 
contradicts what I was explicitly told, in a 4-22-19 email from Nicholas TA. 
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Ta’s email said that “DTSC recognizes its clerical error on the webpage. DTSC 
will accept and response [sic] to all comments submitted and received by May 
14, 2019. However, we will not lengthen the public comment period with the 
a [sic] new extension. “ In fairness, DTSC should especially ensure that the 
correct information be sent to those people (like me) who were explicitly 
misled by DTSC’s earlier claims---as I was misled on 4-22-18. Yet 
(3.1) Why did DTSC not share, with all interested parties, especially those on 
its official email list, all decisions DTSC had made about the comment period? 
(3.2) Why did DTSC not share, at the same time,with all interested parties, 
especially those on its official email list, all decisions DTSC had made? 
(3.3) Why should I---or any member of the public--- be forced to receive 
essential site information from others, not DTSC---something that puts me at 
a disadvantage, relative to the developer----and which destroys the 
necessary “level playing field” that all participants in this process should 
have? 
(3.4) Is the DTSC aware that its lack of equal communication with members 
of the public, like me, reveals a pro-developer bias and lack of transparency 
that does not give the public equal treatment and that destroys public trust in 
the DTSC? 
Problem 12. DTSC has exhibited a repeated pattern, over many years, of the 
preceding abuses of DTSC power. 
The preceding comments are especially significant because they appear to be 
part of a pattern that DTSC has exhibited for many years. More than 5 years 
ago, the legislature began investigating DTSC, because of some of the same 
complaints that have been made in this document. For the last years, the 
legislature has put in place many different reforms, designed to improve 
DTSC behavior and to ensure that it follows the law. 
However, there is new information, provided late in February 2019, that the 
DTSC is still failing to ensure adequate public participation, equal opportunity 
to the public, and 
14 
effective regulation in its CEQA processes. On February 27, 2019, a large 
legislative “super committee” on DTSC Oversight---comprised of 5 other 
legislative committees, namely, the California Assembly Budget 
Subcommittee no. 3 on Resources and Transportation; the Assembly 
Committee on Environmental Safety and Toxic Materials; Senate Budget 
Subcommittee no. 2 on Resources, Environmental Protection, Energy and 
Transportation; and the Senate Committee on Environmental Quality---
published its 
Joint California Oversight Hearing: Department of Toxic Substances Control, 
Sacramento, February 27, 2019 
https://sbud.senate.ca.gov/sites/sbud.senate.ca.gov/files/Feb.%2027%20-
%20Jt.%20DTSC%20Oversight%20Hearing%20%28002%29.pdf 
This “super committee” report said that 
● “Over the last five years, the Legislature has [made]…. statutory changes… 
to help DTSC better achieve its mandates, …reduce backlogs, and address 
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outstanding programmatic failings,” changes such as “strengthening 
enforcement…. However, many of the underlying concerns about [DTSC] 
transparency, accountability, and long-term stability of DTSC programs 
remain.” pp. 5-6 
● “Despite a number of internal and external efforts to improve DTSC’s ability 
to satisfactorily meet its core mission and statutory mandates, the 
Department continues to not meet public expectations, especially in regards 
to clean-up….[Yet] effective regulation of hazardous waste is essential for the 
protection of public health.” p. 9 
● DTSC has “an inadequate and unresponsive regulatory program.” p. 7 
● “Numerous fiscal and programmatic criticisms [have been] levied at DTSC. 
In recent years the Department has faced criticism over…inconsistent record 
keeping;…lack of transparency;….Glaring failings 
in….mishandling…enforcement;… delayed site remediation; failed public 
participation and transparency activities….have all led to decreased…public 
trust in DTSC.” p. 4 
● Community groups say that “DTSC is not properly enforcing state and 
federal law and is allowing facilities that have numerous violations of state 
law and regulation,…to continue to operate, …likely using outdated 
technologies, practices, and safeguards and are potentially releasing 
hazardous wastes into the environment.” p. 5 
The preceding comments are especially damning for at least two reasons. 
One reason is that, 7 years ago, the legislature made essentially the same 
criticisms of DTSC, and yet there has been no significant improvement. Eg, 
Senate Report, http://ssflcag.net/resources/FINAL-
DTSC%20report%207%2011%2014-EDITED.pdf A scond reason for concern 
is that community groups have said much the same thing as the legislature. 
They point to repeated DTSC problems with inadequate oversight, inadequate 
site testing, inadequate site cleanup, inadequate public participation, pro-
developer bias, and failure to enforce laws that protect public health. Eg, 
Golden 
15 
Wasteland, 
https://www.consumerwatchdog.org/sites/default/files/resources/goldenwast
eland.pdf ; http://greenaction.org/wp-content/uploads/2012/06/Greenaction-
for-Health-and-Environmental-Justice-Comments-to-DTSC-on-CWM-KHF-
draft-permit-October-25-2013.pdf; 
http://www.capitolwatchdog.org/article/rewriting-californias-toxic-history; 
and 
https://laist.com/2017/07/11/county_leaders_denounce_exide_cleanup_plan.
php 
Conclusion 
All of the preceding problems with DTSC’s failure to ensure meaningful public 
participation in the CEQA process appear to have arisen in part because, at 
least in this case, the DTSC position---presented at public comment 
meetings, in emails, and in conversations---amounts to defending the 
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developer’s position. The DTSC also takes whatever the developer says as 
correct, then presents that material as its own, DTSC, position. All of the 
unfair DTSC treatment, given to the public, reveal a systematic bias in favor 
of developers and polluters, and against ordinary citizens. These DTSC flaws 
deprive citizens of their rights, hurt democracy, and threaten public health. 
 
 

 
 
 DTSC Responses to Comments 32-38 

 
CEQA  
 
The California Environmental Quality Act (CEQA) requires state and local 
agencies within California to follow a protocol of analysis and public disclosure 
of environmental impacts of proposed projects and adopt all feasible 
measures to mitigate those impacts.  Under CEQA, the City of Pasadena (the 
City) is the lead agency for this project, while DTSC is a responsible agency.  
In accordance with CEQA and its role as lead agency, the City developed and 
approved the Sustainable Community Environmental Assessment (SCEA) in 
2018.  
 
Cal. Code of Regs., title 14, section 15041(b) Authority to Mitigate:  Within 
the limitations described in Section 15040: 
 
(b) When a public agency acts as a responsible agency for a project, the 
agency shall have more limited authority than a lead agency. The responsible 
agency may require changes in a project to lessen or avoid only the effects, 
either direct or indirect, of that part of the project which the agency will be 
called on to conduct or approve.  
 
Consequently, DTSC’s authority is limited to the project activities detailed in 
the RAW.  As a responsible agency, DTSC has no authority to reopen the 
SCEA. 
 
To fulfill its role as a responsible agency for the project, DTSC analyzed the 
potential environmental impacts associated with the proposed activities and 
determined that:   
 

1.    The proposed Project will not result in significant and unavoidable 
effects to the environment; 
2.    None of the conditions requiring a subsequent EIR or Negative 
Declaration pursuant to Cal. Code Regs., tit. 14 Section 15162 exist. 

 
To reach this determination, DTSC conducted an independent analysis of the 
potential environmental impacts associated with DTSC’s project and 
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concluded that there would be no new significant environmental impacts. 
DTSC developed a Statement of Findings documenting this and included all 
applicable mitigation measures required by the SCEA.  
 
In summary, DTSC has determined that the proposed removal action 
activities will not cause any new significant environmental impacts unless 
additional information is provided regarding potential environmental impacts 
associated with the activities described in the RAW. DTSC will file a Notice of 
Determination with the Governor’s Office of Planning and Research / State 
Clearinghouse upon project approval, in accordance with Cal. Code of Regs., 
title 14, section 1509. 
 
 (Ref: California Public Resources Code, Sections 21000 - 21178, and Title 14 
CCR, Section 753, and Chapter 3, Sections 15000 - 15387)” 
 
Dr. Shrader-Frechette submitted seven comments which were numerically 
ordered from 1 to 8.  DTSC did not receive Comment No 5.  The following are 
summaries of the comments:   
 

1.  New 2019 Environmental Screening Levels for soil vapor and 
groundwater are more stringent, therefore the removal action needs to 
be revised to account for these changes.  The comment also claims of 
inadequate site testing; studies do not meet validation requirements; 
full preconstruction cleanup is required; the RAW admits that soil vapor 
extraction will expose residents and works to increased cancer risks for 
over one year; the sources of the contaminants were not located; 
groundwater must be tested; and active, rather than passive, 
remediation is required. 

2. New information on perfluoroalkyls chemicals, which include: 
perfluorooctanoic acid (PFOA) and perfluorooctane sulfonic acid (PFOS) 
required additional environmental investigation at the site for these 
chemicals. The comment alleges earlier studies are from the developer 
and cannot be trusted; the site is an imminent and substantial danger 
to the public; no sampling was taken in the vicinity of transformers 
despite the problem of PCBs.  And prior studies were not validated.  

3. New information on energetic compounds, including TNT and RDX, 
required additional environmental investigation at the site. 
Radioactivity investigation should also be performed. In addition, the 
comment also asserts that Site toxins have already contaminated and 
closed two Pasadena drinking-water wells, one near the East, and one 
near the West, sides of the site.17 
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4. The site characterization is flawed and that the proposed cleanup will 
not sufficiently be protective of future residents.   

6. The proposed cleanup is not adequate because it “Does not mitigate to 
a level of insignificance all potentially significant effects”. The comment 
listed seven reasons. In addition, groundwater has not been 
investigated and any groundwater investigation and the potential 
subsequent cleanup may not be possible with the redevelopment of 
eight buildings occupying the Site.  

7. The cleanup is not adequate because it “Does not mitigate to a level of 
insignificance all potentially significant effects”. The comment listed 
nine reasons.  

8. The commenter alleged flawed /illegal DTSC CEQA citizen participation, 
thwarting public participation with 12 examples.    

Response to Comment 1.  
 
1. The new ESLs will be much more stringent in protecting health because 
some of the new soil-vapor attenuation factors (AF) will be 60 times more 
conservative than the earlier AFs. 
 
Response: Soil vapor screening levels are intended to be the most stringent 
and most conservative values so that further evaluation can be focused on 
sites where soil vapor concentrations exceed their screening levels.    
 
Screening levels for soil, soil vapor, and groundwater are not applied to 
determine if cleanup is required at a site.  The Water Board’s guide 
“Derivation and Application of Environmental Screening Levels (ESL), Interim 
Final 2019)” states,” ESLs are considered to be protective for typical Bay 
Area sites.  Additional evaluation will generally be necessary at sites where a 
chemical is present at concentrations above the corresponding ESL.  Users of 
this guide (Derivation and Application of Environmental Screening Levels 
(ESL), Interim Final 2019) should be aware of site-specific circumstances 
before applying ESLs to any given site. The ESLs may be especially useful at 
sites where the preparation of a more formal environmental assessment may 
not be warranted or feasible due to time and cost constraints.”  Site-specific 
factors, including but not limited to, land use, location, soil properties, 
building structure, need to be considered before concluding that chemicals 
present at a site could potentially result in health effects on exposed 
individuals.   
 
The USEPA-recommended AFs are the 95th percentile values that provide a 
high degree of protectiveness, which is appropriate for screening evaluations.  
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EPA recommended the AF of 0.03 to calculate the soil vapor screening level 
that will result in a predicted indoor air concentration that would not cause 
adverse health effects in building occupants.  Based on the indoor air 
concentration that is health-protective, the following compares the soil vapor 
ESLs to soil vapor screening levels based on the different AFs currently 
recommended by DTSC: 

• The soil vapor ESL for a current residence is 15 times more 
conservative than the soil vapor screening level based on the current 
AF recommended in the DTSC Soil Vapor Guidance, 2011.  
• The soil vapor ESL for a future residence is 30 times more 
conservative than the soil vapor screening level based on the current 
AF recommended in the DTSC Soil Vapor Guidance, 2011.  
• The soil vapor ESL for a current commercial structure is 30 times 
higher than the soil vapor screening level based on the current AF 
recommended in the DTSC Soil Vapor Guidance, 2011.  
• The soil vapor ESL for a future commercial structure is 60 times 
more conservative than the soil vapor screening level based on the 
current AF recommended in the DTSC Soil Vapor Guidance, 2011.  
 

Therefore, the differences between the AF used to develop the ESLs and the 
current AFs partly contingent on the land use. 
 
The Water Board’s Guide to the application of ESLs also acknowledge that the 
amount of vapor attenuation will depend on both subsurface characteristics 
(e.g., moisture content, soil type), surface characteristics (e.g., type of 
material or structure covering the ground surface) and weather conditions 
that influence the air exchange between a source of vapor and the indoor air.  
 
Evaluating the VI pathway can be challenging due to:  

• Numerous factors affecting the extent to which contaminant vapors 
migrate from the subsurface into overlying buildings (e.g., subsurface 
geology, building design, and climate conditions).  
• Levels of volatile chemicals in background air (from outdoor or indoor 
sources) that can confuse or confound the use of indoor air results to 
detect and measure contaminated vapors emitted from subsurface 
releases.  
• The considerable uncertainty associated with individual lines of 
evidence resulting from the spatial and temporal variability of volatile 
contaminant concentrations in groundwater, soil gas (including sub 
slab soil gas), and indoor air (Holton et al. 2013; Winkler et al. 2001). 

 
Numerous states have adopted these AFs. The USEPA empirical VI database 
is the only such database developed by a US regulatory agency and it has 
been peer-reviewed. • Overall, Regional Water Board staff have greater 
confidence in the protectiveness of the USEPA AFs versus our previous model-
based AFs. For site-specific evaluations, our previous model-based approach 
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focused on the review of model inputs rather than verification of model 
predictions. Consequently, there is little or no data confirming the 
protectiveness of model-based AFs to support their continued use.  
In 2017, USEPA issued a revised version of the JEM (USEPA 2017b). The 
revised model employs a default sub slab AF of 0.003, which corresponds to 
the median from the USEPA VI Database. The model therefore does not 
provide the high degree of protection necessary for risk screening 
evaluations. The model is best used for developing a conceptual 
understanding of the average VI site scenario but should not be used in a 
deterministic fashion (e.g., to generate a single AF for a site/building). 
 
2.1 Full, Pre-Construction Soil VOC Testing Is Needed to Implement New ESLs  
 First, the existing site documents do not employ the newer (January 2019), 
safer ESLs, and therefore, they do not adequately protect the health of site 
residents according to the latest scientific information. Residents deserve 
current, not outmoded, health protection, and the only way to achieve this is 
to reopen the CEQA process and do more and more extensive site-soil 
testing, analysis, and remediation. 
  
Response: Please refer to the preceding response. 
 
Second, because the site has never had a systematic soil-sampling plan on 
which the new ESLs can build, the CEQA process must be reopened so that 
full testing and the new ESLs can be employed. That is, “due to access 
limitations, very few of the [site soil] samples have been collected within the 
footprint of existing buildings and structures”--- which cover approximately 
67% of the site, Kennedy/Jenks, Environmental Summary (ES), p. 26.   
 
Response: As these newer AFs are based on the fact that VOC attenuation is 
not as great as thought in the past, and therefore that VOC concentrations 
during migration will be higher than believed in the past, they likely will 
significantly increase the number of sites at which vapor intrusion (VI) 
investigation, VOC cleanup, and VOC mitigation are required. As a result, 
they will better protect public health. 
 
DTSC agrees that the AF recommended by EPA and the Water Board indicate 
that the predicted indoor air concentrations (not necessarily the actual indoor 
air concentrations) due to vapors from volatile organic compounds (VOCs) 
beneath a structure could be higher, thus, increasing the number of sites that 
will require further evaluation.  However, application of the new AF does not 
necessarily increase the number of sites that require cleanup and mitigation.  
As previously stated, the decision that cleanup or mitigation is required 
depends on several site-specific factors and multiple lines of evidence and 
should not be based solely on the new or current AF.  
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The CEQA process for the Pasadena toxic-waste site should be reopened due 
to at least 5 reasons, so that site soil can be adequately evaluated. 
a. the existing site documents do not employ the newer (January 2019), 
safer ESLs, and therefore they do not adequately protect the health of site 
residents according to the latest scientific information. 
 
Response: The ESLs and any other screening levels are not the criteria for 
indicating that the health of exposed individuals is protected under all 
situations.  The ESLs are based on the most conservative assumptions of a 
specific land use.  The comment that not applying the ESLs does not 
adequately protect the health of site residents is tantamount to saying that 
having a gated residence keeps the residents safe.  Therefore, residents of all 
residences that are not gated are living under unsafe conditions. 
Furthermore, the AF applied in developing the ESLs is not based on scientific 
information, but on an empirical database. 
 
Response to Comment 2.  
 
PFAS was not identified as a contaminant of concern at the Site as previous 
investigations did not identify use of PFAS at the Site. The Department of 
Defense (DoD) has identified PFAS as an emerging contaminant of concern at 
former and current DoD facilities. As the Site was a former US Navy facility, 
and to conclusively rule out PFAS as a contaminant of concern with empirical 
data, DTSC will require the developer to sample and analyze site soil and 
groundwater for PFAS as part of the RAW implementation. Although no 
cleanup goals for PFAS are available, DTSC will coordinate with other 
regulatory agencies to develop the information that may be used to develop a 
cleanup goal.  
 
Response to Comment 3.  
 
Since 1999, DTSC has closely overseen environmental investigations at the 
Site and the development of the proposed removal work plan.   
 
Based on historical operations and available documentation, the Site was not 
a manufacturing facility for weapons and explosives or a live-testing facility 
for weapons as claimed by the commenter. N-nitrosodimethylamine (NDMA) 
and perchlorate, chemicals associated with rocket fuels, have not been found 
in soil at the site (38 soil samples for NDMA and 44 soil samples for 
perchlorate).   
 
Based on the Site’s operational period, Otto fuel was identified as the most 
likely propellant for torpedoes.  One detection of Otto fuel was detected at a 
low level in one soil sample.  The conjecture that RDX and TNT were used at 
the Site as rocket fuel and explosives because the facility was a 
manufacturing facility and testing of these large and lethal weapon systems is 
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not supported by historical evidence.  
 
It is recognizable that the location of the facility, in the middle of heavily 
populated Pasadena, its small size and infrastructure (wooden buildings), and 
the lack of any consequential energetic material detected in soil do not 
support the manufacturing of weapons, explosives and live-testing as 
claimed. In addition, historical Navy documentation indicates that prototype 
weapons were transported to China Lake for functional and live-fire testing. 
This would indicate that the Site did not use energetic compounds in any 
consequential amount. 
 
Investigation for radioactivity was conducted for Building 20 because of a 
reported radiological warning sign.  The investigation, using swipe samples 
and handheld detector, did not detect radiation at the building. In addition, 
DTSC personnel did not find radioactivity while conducting an initial site 
inspection.  It is standard operating procedure for DTSC personnel to carry a 
radiation monitor during the initial site visit.  The commenter also claims that 
SAIC’s data is not reliable because the company had falsified data in another 
unrelated project.  However, DTSC is not aware of SAIC personnel altered 
Site data. 
 
Please see response to Comment 6.1 below regarding contamination from the 
Site impacting municipal wells. 
 
Response to Comment 4.  
 
Since 1999, DTSC has overseen the multiple investigations of the Site. It has 
independently reviewed and approved these investigation reports.  The 
investigations generated 382 subsurface soil samples and 157 soil gas 
samples at various depths to 150 ft below ground surface.  Chemical analyses 
for heavy metals, volatile organic compounds, semi-volatile organic 
compounds, polycyclic aromatic hydrocarbons, total petroleum hydrocarbons, 
polychlorinated biphenyls, dioxin, furans, pesticides, perchlorate, and N-
nitrosodimethylamine were performed.  DTSC has determined that the 
investigations and resulting validated data are sufficient to establish a 
Conceptual Site Model, to develop a RAW that satisfies current regulatory 
requirements and enforceable cleanup standards for the property’s intended 
use.    
 
The validated data gathered in the course of the investigations formed the 
basis for the removal action approach proposed by the developer.  The 
removal action has site-specific cleanup requirements for both soil and soil 
gas.  These numerical goals (provided as reference in Tables 2 and 3 above 
and in the RAW section 5.7) are enforceable standards that are protective of 
future residents. 
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As part of the cleanup activities, confirmation sampling, additional soil gas 
surveying and a post-removal action health risk assessment will be 
performed.  DTSC will review the Removal Action Completion Report and the 
accompanying health risk assessment and will confirm whether the site is 
suitable for residential use. 
 
Response to Comment 6.  
 
The comment has been summarized into the following specific concerns, 
followed by DTSC’s specific response to each:   
 

6.1 Full, pre-construction testing and cleanup; the former is necessary for 
reliable cleanup. 

 
DTSC has determined that site characterization is sufficiently defined with 
539 subsurface soil and soil gas samples throughout the facility at various 
depths to 150 ft below ground surface. The results of the validated data are 
consistent with known Navy historical operations. The proposed removal 
actions, with its cleanup requirements for soil and soil gas, are technically 
appropriate for the impacted areas and for the intended residential land use. 

Based on depth to groundwater at a reported 330 to 400 feet below ground 
surface, groundwater is not considered to be at risk from site historical 
activities.  However, groundwater will be investigated as part of the cleanup 
activities conforming to the Prospective Purchaser Agreement between the 
developer and DTSC.  Data from the groundwater sampling events will 
provide DTSC with information whether additional action is required. The 
Pasadena Water and Electric Company confirmed that the Jourdan municipal 
water well, located downgradient from the Site, was closed due to air 
entrainment and elevated levels of nitrates.  The Chapman well, located 
cross-gradient from the Site was assessed and found to have perchlorate 
from 1999-2006; testing of the well since that time has not found perchlorate 
to be present, but this well was also closed due to mechanical problems and 
an air entrainment problem.  The elevated nitrate concentrations in some 
parts of the Raymond basin groundwater are attributed to historical farming 
operations in the region.  This information was confirmed by Pasadena Water 
and Power at the Pasadena City Council meeting on May 13, 2019.  

6.2 Vacuum/suction excavation to minimize toxic exposure during site 
grading, etc 

The proposed removal action workplan is protective of surrounding 
community with dust suppression and air monitoring activities that conform 
to the South Coast Air Quality Management District’s requirements for 
fugitive dust, volatile organic compounds emission and particulate emission 
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(Rules 403, 1166 and 1466). The suggested use of vacuum/suction 
excavation is not considered by remediation experts to be a practical method 
for soil removal at the Site. 
 
    6.3  Feasible site mitigation is ignored. 
 
The commenter suggests that additional mitigation measures, such as 
vacuum suction extraction, windows that do not open, positive air pressure 
inside the building, and filtration.  Some of the suggested mitigating 
measures are not germane to the removal action, e.g closed windows and air 
filtration system. While others are impractical technologies given the site 
conditions.  However, the SCEA correctly concluded that with implementation 
of the RAW as proposed, impacts from site contaminants would be less than 
significant.  
 
Response to Comment 7. 
 
The comments are summarized into the following concerns:  
(1) that the project’s admitted cancer impacts are at “insignificant” levels, 
(2) that the project’s admitted unquantified impacts are at “insignificant” 
levels, 
(3) that the project’s admitted unknown future impacts are at “insignificant” 
levels, 
(4) that the project’s admitted untested impacts are at “insignificant” levels, 
(5) that impacts of potential fraud in site studies will be at “insignificant” 
levels, 
(6) that impacts of scientific flaws in site studies will be at “insignificant” 
levels, 
(7) that impacts on the hundreds of site-resident children will be 
“insignificant,” 
(8) that impacts of flawed DTSC and public project-oversight will be 
“insignificant,” and 
(9) that freeway impacts will be insignificant because site documents beg this 
question. 
 
As previously noted, objections to the SCEA project are not within DTSC’s 
authority.  DTSC has reviewed and approved multiple investigation reports, 
their findings and a health risk assessment.  These studies and validated data 
provide substantial evidence to support findings that, with implementation of 
the RAW, health impacts from existing contamination will be less than 
significant based the quantified cleanup goals as provided in Tables 2 and 3 
above (and Section 5.7 of the RAW).  These levels are enforceable standards 
designed to be protective of future occupants for the planned residential-
commercial use.   Post-cleanup testing will ensure that these clean up goals 
have been met. 
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Response to Comment 8.  
 
The concerns regarding DTSC’s public participation process have been 
summarized into the following specific examples, followed by DTSC’s specific 
response to each:  
 
1. Ignoring massive requests for public-comment-period extensions on 
complex documents. 

• Public comment period was initially extended to April 30, 2019 and 
then again to May 14, 2019 for a total of 69 days.    

2. Not responding in a timely way to requests for extensions of public-
comment periods. 

• Community reaction was needed and weighed to evaluate whether 
extension would be warranted.  

3. Not providing CEQA public documents in a timely way. 
• DTSC’s Draft CEQA Statement of Findings, the draft RAW, and other 

pertinent documents were available on March 8, 2019 on Envirostor 
website and the local designated depository; the same day that the 
public comment period opened. In addition, the Hazards and 
Hazardous Substances analysis provided a detailed summary of the 
removal action was provided in the SCEA for review during the SCEA 
public comment period in the previous year, February and March 2018. 

4. Failing to send CEQA documents to community members on the DTSC 
contact list. 

• See DTSC response in No. 3 above. 

5. Using most of the time at required public-comment meetings to give its 
own presentation. 

• DTSC’s Presentation was 40 minutes of the 3-hour meeting.  The 
balance of the meeting was dedicated to taking public comments and 
answering questions.  Every attendee’s comment, statement, and/or 
question was received and entered into the record for DTSC’s 
response. 

6. Breaking its word, given at an official public meeting, to extend a 
public-comment period. 

• Based on transcript from meeting stenographer, DTSC agreed to 
extend the public comment period after further evaluation.  No 
commitment to an end date was made.  As noted above, the comment 
period was extended to May 14, 2019. 

7. Soliciting public comments only after significant DTSC deliberations had 
taken place. 

• The public comment period and public meeting were conducted in 
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accordance with the federal National Contingency Plan and State 
policies for community involvement. 

8. Not requiring clear, consistent, lay language in public documents. 
• The technical documents were developed with concise and technical 

terminologies.  As much of the information is highly technical in nature, 
it is not possible to use lay language for every issue in every 
document, however, definitions and acronyms were provided. 

9. Engaging in an abuse of discretion, presenting to the public, as facts, 
its errors and opinions. 

• DTSC’s site-specific documents and records are publicly available for 
review.  

•  

10. Engaging in an abuse of discretion, making misleading official 
statements to the public.  

• DTSC’s site-specific official statements are provided through DTSC 
Notices and updates on our public website and are available on 
Envirostor.  

11. Giving the developer preferential treatment instead of equal treatment 
with the public. 

• The multiple environmental investigations and the proposed RAW have 
been independently reviewed and approved by DTSC based on existing 
regulations and current cleanup standards.  DTSC met and issued 
technical comments to the developer during the preparation of the 
RAW as is the typical for most DTSC projects. The public comment 
period was conducted in accordance with federal and state regulations.  
No preferential treatment was provided to the developer.  

12. Exhibiting repeated patterns, over many years, of the preceding abuses 
of DTSC power 

• This comment is noted for the record. 
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LETTER TO DENNIS SMITH FROM US EPA 
 
The attached letter was undeliverable based on address as provided.  The EPA requested 
that it be included in the Response to Public Comments.  



May 7, 2019 

UNITED STATES ENVIRONMENTAL 
PROTECTION AGENCY REGION9 

75 Hawthorne Street 
San Francisco, CA 94105-3901 

Mr. Dennis Smith 
1304 Elizabeth Street 
Pasadena, California 91104 

Dear Mr. Smith: 

I have received your request to have EPA intervene in the contamination issues 
relating to the property at 3202 East Foothill Boulevard in Pasadena, California.  The 
Department of Toxic Substances Control (DTSC) is currently the lead agency.  At 
this time, USEPA defers to DTSC as the lead agency to address questions and 
concerns you have with this site. 

Upon receiving your request, I reviewed the article you forwarded as well as public 
information available on DTSC’s website.  DTSC’s Envirostor database has an 
extensive record of environmental investigations that have been conducted at this 
site.  You can find this information at:  
https://www.envirostor.dtsc.ca.gov/public/profile_report?global_id=19970020.  In 
addition, I spoke with the DTSC Project Manager, Nicolas Ta, about the 
environmental contamination at this site.  Mr. Ta informed me that the Remedial 
Action Workplan (RAW) for the site is currently open for public comment.  The public 
comment period was extended to May 14, 2019.  You are welcome to submit 
comments on the RAW to Mr. Ta at “nicholas.ta@dtsc.ca.gov” or call him at 714-484-
5442. 

Please contact me if you have specific concerns that are not being addressed by 
DTSC.  I can be reached at 415-972-3352 or by email at Armann.Steve@epa.gov. 
Thank you.  

Sincerely, 

Steven Armann, Manager 
Corrective Action Office  

Electronic Copy 
Nicolas.ta@dtsc.ca.gov 

https://www.envirostor.dtsc.ca.gov/public/profile_report?global_id=19970020
mailto:nicholas.ta@dtsc.ca.gov
mailto:Armann.Steve@epa.gov
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PETITIONS 

 
The following pages are copies of petitions submitted by commenters.  

 











TO: Nick Ta
DTSC Project Manager
California Department of Toxic Substances Control
Cypress Field Office
5796 Corporate Avenue
Cypress, CA 90630

FROM: Gary Smith
Stop Toxic Housing in Pasadena

RE: Public comment for the record on DRAW & CEQA findings,
EnviroStor ID#19970020 (3200 E. Foothill Blvd., Pasadena CA)

DATE: May 14, 2019

Dear Mr. Ta,

This documents supersede the text of the petition and associated signatures that I sent to you on March 
28, 2019.  The online petition, hosted at https://www.change.org/p/stop-toxic-housing-in-pasadena was 
signed by 869 persons.  In addition, I have attached copies of five petitions that were signed in person 
on hard copy.  Street address and signatures have been deleted for reasons of privacy.

Please add them to the public record as an indication of community opposition to the draft RAW for the
above referenced project.

Thank you.

Gary Smith

PETITION

We call on the California Dept. of Toxic Substances Control (DTSC) to require full site testing and full 
cleanup of the military toxic-waste site at 3200 E. Foothill Blvd, Pasadena, before allowing any site 
construction.

BACKGROUND

Current site cancer risks from military toxins are up to 8,300 times higher than regulations allow, and 
DTSC said this site is an “imminent and substantial” danger.  

Site contaminants have forced Pasadena to close two drinking-water wells, but site groundwater, deeper
soil, & some suspected "hotspots" have never been tested. There have never been tests for weapons 
propellants & explosives HBX, RDX, & TNT, neurotoxins and carcinogens known to have been used 
onsite. 

However, in July 2018, the Pasadena City Council gave permission for Trammell Crow Company, a 
developer, to build 550 apartments for hundreds of children and families on top of the toxic waste.

THE HEALTH OF OUR COMMUNITY IS AT RISK

On January 29, 2019, DTSC issued a “finding” that, after only partial site testing and a quick cleanup 

Page 1 of 2

https://www.change.org/p/stop-toxic-housing-in-pasadena


of 12 "hotspots", the development would have no “significant” harmful health “impacts.” Full cleanup 
would cost the developer only $1-2 million more. 

The developer admits that it is unknown whether the public will be exposed to health risks, because 
most site carcinogens will remain in place.  

YOU CAN MAKE A DIFFERENCE!

Signing this petition has a powerful influence on political allies and on the Department.  

FOR MORE INFORMATION:

• https://www.envirostor.dtsc.ca.gov/public/profile_report?global_id=19970020

• 5-MINUTE VIDEO ON RDX, THE NEUROTOXIC CARCINOGEN used in most weapons 
made onsite: https://www.facebook.com/propublica/videos/815343371986600?sfns=mo2-page 

• sitehttps://stoptoxichousing.org/

Page 2 of 2

https://stoptoxichousing.org/
https://www.facebook.com/propublica/videos/815343371986600?sfns=mo2-page
https://www.envirostor.dtsc.ca.gov/public/profile_report?global_id=19970020


Pasadena Citizens for Responsible Development
   
Recipient: California Department of Toxic Substances Control

Letter: Greetings,

Stop Toxic Housing in Pasadena



Signatures

Name Location Date

gary smith pasadena, CA 2019-03-13

Bob Harper Pasadena, US 2019-03-13

Maurice Shrader-Frechette Pasadena, CA 2019-03-13

Kristin Shrader-Frechette Pasadena, CA 2019-03-13

Jackie Johnson Pasadena, US 2019-03-13

Emily Abbott Altadena, CA 2019-03-13

Charles Cerutti South Pasadena, CA 2019-03-13

JON INWOOD Brooklyn, NY 2019-03-13

Laura Ursitti Altadena, CA 2019-03-14

Jeanette Mann Pasadena, CA 2019-03-14

Ellen Giesy Chino, CA 2019-03-14

Gertraud Reagan Garner Altadena, CA 2019-03-14

Celia DeSanto Pasadena, CA 2019-03-14

Julie Hoy Pasadena, CA 2019-03-14

Lauren Buckels New Smyrna Beach, US 2019-03-14

Caryn Rothschild Altadena, CA 2019-03-14

Cyn Fet Los Angeles, US 2019-03-14

MARY CAMPAGNA Newhall, CA 2019-03-14

Regina Thomas San Gabriel, CA 2019-03-14

Alice Baklayan Pasadena, CA 2019-03-14



Name Location Date

Toni Lee Los Angeles, CA 2019-03-14

Richard Redman Altadena, CA 2019-03-14

Christian ortiz Puerto Rico, US 2019-03-14

Madison Crim Mount Vernon, US 2019-03-14

Margaret Mortimore La Crescenta, CA 2019-03-14

Michelle Johnston Pasadena, CA 2019-03-14

Sharngi Biswas Katy, US 2019-03-14

Savannah Salcedo Chula Vista, US 2019-03-14

Cindy Bishop Glendale, CA 2019-03-14

Nito Estrada Pasadena, CA 2019-03-14

Tina Yauw Pasadena, CA 2019-03-14

Cheryl Butler Pasadena, CA 2019-03-14

Sue Cook Pasadena, CA 2019-03-14

Andreas Koese Pasadena, CA 2019-03-14

Sergio Alvarez San Francisco, CA 2019-03-14

Sammy Arreola Chula Vista, US 2019-03-14

Grace Donikian Pasadena, CA 2019-03-14

steven Williams Pasadena, CA 2019-03-14

Jon Macmillan Los Angeles, CA 2019-03-14

Natalie Connell Lynnfield, US 2019-03-14

Isabella Valencia Largo, US 2019-03-14

Susan Niemeyer Pasadena, CA 2019-03-14



Name Location Date

Johnathan Ashby Chula Vista, US 2019-03-14

Vivi Kabadian Pasadena, CA 2019-03-14

Maria Archuleta Pasadena, CA 2019-03-14

Jessica Teasley Clinton Township, US 2019-03-14

Dana Roth Pasadena, CA 2019-03-14

Freeda zeidan San Jose, US 2019-03-14

Vanessa Ramirez Raymondville, US 2019-03-14

martha mayes Arlington, US 2019-03-14

Zaida Palomera Longview, US 2019-03-15

Candice Smith Gainesville, US 2019-03-15

Mike Cook Pasadena, CA 2019-03-15

Esmeralda Ozuna Bellflower, US 2019-03-15

Robert Leighton Pasadena, CA 2019-03-15

Mujo Badzic Rochester, US 2019-03-15

Tatyanna Christian Island Park, US 2019-03-15

sam peterson Athens, US 2019-03-15

Tiffany Dowdy Owensboro, US 2019-03-15

Ligia Rodriguez Pasadena, CA 2019-03-15

Elijah Mckoy Concord, US 2019-03-15

Alex Goldmann Midlothian, US 2019-03-15

Joan Harper La Canada, CA 2019-03-15

Nikko Solon Atwater, US 2019-03-15



Name Location Date

clodie o Fairbanks, US 2019-03-15

Stephanie Martin Lancaster, US 2019-03-15

Aquasiyah Justus Easton, US 2019-03-15

Mackenzie Fox Miamisburg, US 2019-03-15

Brittany Curry Lockeford, US 2019-03-15

Jaiden Khlot San Antonio, US 2019-03-15

Josue Ordonez Santa Cruz, US 2019-03-15

Juliette Horras Femiani San Tan Valley, US 2019-03-15

Dan Cannon Manhattan, US 2019-03-15

Gracelynn Smith Watertown, US 2019-03-15

Faris Syed Chicago, US 2019-03-15

Nora Cress Benham, US 2019-03-15

Julie Crowley Modesto, CA 2019-03-15

Frederick Strum-varela Jamaica, US 2019-03-15

olivia ora california, US 2019-03-15

JEREMY SPEARS Downey, CA 2019-03-15

Adianez Fernandez Miami, US 2019-03-15

Laura Knott Moorhead, US 2019-03-15

dian de sha pasadena, CA 2019-03-15

Julissa Gonzalez Chesapeake, US 2019-03-15

Sydney Royal Roswell, US 2019-03-15

Morgan Varnadore Henderson, US 2019-03-15



Name Location Date

Audrey Rose Salisbury, US 2019-03-15

Carol Hekman Pasadena, CA 2019-03-15

Nausha King Jacksonville, US 2019-03-15

Emma Hayes Louisville, US 2019-03-16

Kymoni Lee Pompano Beach, US 2019-03-16

Sonja Mittlestat Ann Arbor, US 2019-03-16

Breckyn Allen Hebron, US 2019-03-16

Yvette Reza El Paso, US 2019-03-16

Zachary Driskill Alexandria, US 2019-03-16

Jenna Cushing Redford, US 2019-03-16

A’nyla Guz Pompano Beach, US 2019-03-16

Juliet Angelo Pasadena, CA 2019-03-16

Jean Jett Tappahannock, US 2019-03-16

Jason Capell Altadena, US 2019-03-16

Stop Toxic Housing Pasadena, CA 2019-03-16

Frank Duerr Pasadena, US 2019-03-16

Ken Perry Pasadena, CA 2019-03-16

Paulette Cerutti South Pasadena, CA 2019-03-16

Michael Rizzo Altadena, CA 2019-03-16

Alisha Imler Hershey, US 2019-03-16

Marion White Pasadena, CA 2019-03-16

Haven McElravy Salem, US 2019-03-17



Name Location Date

Pamela Martinez Norman, US 2019-03-17

Danielle Rancifer Crown Po, US 2019-03-17

Trish Deshommes Fort Lauderdale, US 2019-03-17

Patricia Mizerski Los Angeles, CA 2019-03-17

Sidney Fox Monrovia, CA 2019-03-17

Jackie love Houston, US 2019-03-17

Terry Vera Temple City, US 2019-03-17

Richard Pugh Los Angeles, CA 2019-03-17

Monica Hong South Pasadena, CA 2019-03-17

Andrea Bendezu Whittier, CA 2019-03-17

Mary Obrien Los Angeles, CA 2019-03-17

Michael Loria Altadena, US 2019-03-17

Jose Diaz Dominguez Salt Lake City, US 2019-03-17

Danielle Shrader-Frechette Pasadena, CA 2019-03-17

Barbara Dobson Acworth, GA 2019-03-17

S. Fairbairn Powers Claremont, CA 2019-03-17

Mary Ann Spivey Moorpark, US 2019-03-17

Alex Fernandes Pleasanton, US 2019-03-17

Joe Hogg St louis, US 2019-03-17

viviana Aguilera Mira Loma, US 2019-03-17

Tim O'Brien Los Angeles, CA 2019-03-17

Gerald Carlson Pasadena, CA 2019-03-18



Name Location Date

Elena Benner Jerseyville, US 2019-03-18

MIke M. New York, NY 2019-03-18

Peter Frechette Decatur, GA 2019-03-18

Julius Hoffman Pasadena, US 2019-03-18

Kaitlyn Hebert Hamden, US 2019-03-18

Ethan Fogg Pasadena, CA 2019-03-18

Kathleen Kelly Cape May Court House, US 2019-03-18

Sujatha Pentakota Brookline, US 2019-03-18

Sammy Medina Kansas City, US 2019-03-18

Shana Holloway Lenoir, NC 2019-03-18

Rosemsry Amadeo Amadeo Boston, US 2019-03-18

Marwa Bhuiyan Brooklyn, US 2019-03-18

Kira Cheal Houston, US 2019-03-18

Maria Florio Stafford, US 2019-03-18

Jeanette Cauich Pinole, US 2019-03-19

Margarita Carvajal Los Angeles, US 2019-03-19

MaryBeth Heydt PASADENA, CA 2019-03-19

Erte deGarces Pasadena, CA 2019-03-19

Jordy Zuckerman Germantown, US 2019-03-19

David Hennon Altadena, CA 2019-03-19

Matt callow South Pasadena, CA 2019-03-19

Trina Burel Pasadena, CA 2019-03-19



Name Location Date

Xochitl Vargas West Covina, CA 2019-03-19

Alex Dunn Richmond, US 2019-03-19

Liz R Lake Elsinore, US 2019-03-19

anne regan-smith Pasadena, CA 2019-03-19

Vanessa Robe Bend, US 2019-03-19

Lindsay Arnold US 2019-03-19

Megan M Tempe, US 2019-03-19

Nadia Barwick Westcliffe, US 2019-03-19

Vanessa Clark Pasadena, CA 2019-03-19

Shanda Aldana Long Beach, US 2019-03-19

Bridget Kinney Laurel, US 2019-03-19

Donnalynne Hoeg Roslindale, MA 2019-03-19

Jennifer Windham Pasadena, US 2019-03-19

Jose Alcaraz Monrovia, CA 2019-03-19

Maddy Wood Lancaster, US 2019-03-19

Geraldina Villagomez College Station, US 2019-03-19

David JAY Valencia, CA 2019-03-19

Jessica Landeras Webster, US 2019-03-19

Olivia Mitchell Belleville, US 2019-03-19

Cora Kauffmann-Baird US 2019-03-19

Alissa Bellah Olympia, US 2019-03-19

Alex Gnafakis Brooklyn, US 2019-03-19



Name Location Date

Carolyn Campo Sierra Madre, CA 2019-03-19

Lillian Kielty US 2019-03-19

paige robinson Coraopolis, US 2019-03-19

Arlene Zuckerman Jamaica, US 2019-03-19

Jada Randle Spring, US 2019-03-19

Khalalah Borders Flowery Branch, US 2019-03-19

Dennis Yazici Brooklyn, US 2019-03-19

sunil obhan Pasadena, US 2019-03-19

Danial Bell Rockville, US 2019-03-19

Jackie Six Lakebay, US 2019-03-19

Art Leos Pasadena, CA 2019-03-19

Carolee Reed Pasadena, CA 2019-03-20

Stella Vicknair East Lansing, US 2019-03-20

Marian Dorsett-Leos Pasadena, CA 2019-03-20

Kerri Betz Brookhaven, US 2019-03-20

Sam alquwayfili Philadelphia, US 2019-03-20

riham dib Springfield, US 2019-03-20

Brandon Ruiz Huntington Park, US 2019-03-20

Debra Vickroy Pasadena, CA 2019-03-20

David Matamoros Dallas, US 2019-03-20

Lila Bodner Pasadena, CA 2019-03-20

Jonathan Nguyen Philadelphia, US 2019-03-20



Name Location Date

Jennifer Ibrahim Pasadena, US 2019-03-20

Venkata siva Nidamanuri Dublin, US 2019-03-20

Melody Boehm Pasadena, CA 2019-03-20

Lisa S. Anaheim Hills, US 2019-03-20

Tyler Edwards west Jersey, US 2019-03-20

Delaina Kurtz Hastings, US 2019-03-20

Carol Fletcher Pasadena, CA 2019-03-20

Kevin Castaing Pasadena, CA 2019-03-20

Jackie Millan Phoenix, AZ 2019-03-20

Lisa Kroese Pasadena, US 2019-03-20

Gregory Pierre Cox Corona Del Mar, US 2019-03-20

Licia Gutierrez Pasadena, CA 2019-03-20

Janette Soghomonian Los Angeles, US 2019-03-20

Gabe Marusic Detroit, US 2019-03-20

Javelin Nook Chagrin Falls, US 2019-03-20

Mallory Locklear Rowland, US 2019-03-20

Victoria Volmar Spencer Lehi, US 2019-03-20

Destory T-Series Beaverton, US 2019-03-20

Susan Houser Altadena, CA 2019-03-20

Kayla Kalbfell Cortlandt Manor, US 2019-03-20

Edy Salamat Pasadena, CA 2019-03-20

KAREN BIGGERSTAFF Pasadena, CA 2019-03-20



Name Location Date

bring back Wilmington, US 2019-03-20

Phyllis Boyajian San Gabriel, CA 2019-03-20

Ryan Abbott Cape Coral, US 2019-03-20

liil ramen cmon guys MAKE
ANOTHER ACC

Brooklyn, US 2019-03-20

Hermine Lees Los Osos, CA 2019-03-20

Alexis Moore Norwood, US 2019-03-20

Fuck Trump Sorrento, US 2019-03-20

Tabitha Lambert Maxton, US 2019-03-20

MAR Dios cortegana Monroe, US 2019-03-20

Linda Nordstrom Pasadena, CA 2019-03-20

dale short Pasadena, CA 2019-03-20

Corey Sutton Dayton, US 2019-03-20

Cecie Decker Los Angeles, CA 2019-03-21

Hamzah Ameen Brentwood, US 2019-03-21

Bill White Corona, CA 2019-03-21

Susan Buchanan Pasadena, CA 2019-03-21

Big lach Lach Clarence, US 2019-03-21

Sheyhan Jayawardena Rockville, MD 2019-03-21

Mary Lenahan Altadena, US 2019-03-21

Brooke Becker Los Angeles, US 2019-03-21

Aidiliy Mizrachi Hollywood, US 2019-03-21



Name Location Date

Vishal Nageshar Glendale, US 2019-03-21

Sunil Bhatt Hicksville, US 2019-03-21

Marilyn Andrews Alhambra, US 2019-03-21

Maureen Boulton SOUTH BEND, US 2019-03-21

Tristan Jordan Sarasota, US 2019-03-21

Casey Forbes Crystal Lake, US 2019-03-21

Chris McLaren Riverside, US 2019-03-21

Dylan Jovan Salt Lake City, US 2019-03-21

Justin Baker Albuquerque, US 2019-03-21

Lilliana Araya Long Beach, CA 2019-03-21

Mary Anne Berry Pasadena, US 2019-03-21

Barrett Wilson Atlanta, US 2019-03-21

Sans Undertale Saint Albans, US 2019-03-21

Pat rubio Pasadena, US 2019-03-22

Shafer Rancourt Durham, US 2019-03-22

Janet Waldron Pasadena, CA 2019-03-22

Keely Totten Sierra Madre, CA 2019-03-22

Daniel Odiase Bronx, US 2019-03-22

Rommy Jo Roselle Park, US 2019-03-22

Victoria Rifanburg Binghamton, US 2019-03-22

Erin Jensen Holdrege, NE 2019-03-22

ARLENE Partlowe New bern, US 2019-03-22



Name Location Date

Janet Peterson Troy, US 2019-03-22

Kathleen Cuilan Savannah, US 2019-03-22

danny james Burbank, US 2019-03-22

Nina Grubbs Long Beach, US 2019-03-22

R E, double G Spring, US 2019-03-22

Veronica Kelley District Heights, US 2019-03-22

Ethan McBride Grand Ledge, US 2019-03-22

Marcus Schimizzi Granger, US 2019-03-22

Brett Andersen Omaha, US 2019-03-22

Megan Barnes Kelseyville, US 2019-03-22

Cailyn Furrer San Ramon, US 2019-03-22

Phyllis Keithley Pasadena, CA 2019-03-22

Braeden Treon Niceville, US 2019-03-22

hi hi Las Vegas, US 2019-03-22

Liberty Call Burleson, US 2019-03-22

Julian Mendez YT_Drag Los Angeles, US 2019-03-22

Piotr Walczuk Los Angeles, CA 2019-03-22

Jeff Sorensen San Diego, US 2019-03-22

Brandon Woo Columbus, OH 2019-03-22

Stephanie Keithley Pasadena, CA 2019-03-22

John Seavey Portland, US 2019-03-23

Jessica Quach Reynoldsburg, US 2019-03-23



Name Location Date

Sir McAdams Rarington Valencia, US 2019-03-23

Cooper Giles Atlanta, US 2019-03-23

Melissa A Bryant Brandon, US 2019-03-23

Alexander Leos Los Angeles, CA 2019-03-23

Teresa Morris Los Angeles, CA 2019-03-23

Joseph Vincent Union City, US 2019-03-23

Tamy Arce Rolla, MO 2019-03-23

Abdiel Velasco San Diego, US 2019-03-23

P Brezene Schererville, US 2019-03-23

Peter Jones Northport, CA 2019-03-23

Lilit Sarkisyan glendale, CA 2019-03-23

Marvel Richards Pasadena, US 2019-03-23

Ht Feduvd Herriman, US 2019-03-23

Fernando Estrada Whittier, US 2019-03-23

beverly p. brown Pasadena, US 2019-03-23

Margarita Rodriguez Los Angeles, US 2019-03-23

Tina Lawlor Monrovia, CA 2019-03-23

Bianca Yeager Levittown, US 2019-03-23

Maria D. Leos Altadena, CA 2019-03-23

Michael Goodrich Altadena, US 2019-03-23

William Fairbanks Arcadia, US 2019-03-23

Cecilia Rios US 2019-03-23



Name Location Date

Betsy Bohuslavsky Pasadena, CA 2019-03-23

Heidi Gott Pasadena, US 2019-03-23

Carlos Solis South Gate, US 2019-03-23

Joan Gifford Pasadena, US 2019-03-23

Jennifer Vazquez Dallas, TX 2019-03-24

Harvey Davidson Westfield, US 2019-03-24

Brent Lund Pasadena, US 2019-03-24

Kris Perera Pasadena, US 2019-03-24

Dawn Belton 91107, US 2019-03-24

Ari Ari Eureka, US 2019-03-24

Rosemary Cannon Seymour, US 2019-03-24

Lee Allen Pasadena, US 2019-03-24

Nancy Shaar Williamsburg, US 2019-03-24

Gogurt Queen Fort Smith, US 2019-03-24

Gerald Wright Pasadena, CA 2019-03-24

KB KB DEMEL Saratoga, US 2019-03-24

Bill Boy Griffith, US 2019-03-24

Valerie Keelty Pasadena, US 2019-03-24

Kim Carr Stockbridge, US 2019-03-24

Todd Brewer Pasadena, CA 2019-03-24

Janet Cooper Pasadena, CA 2019-03-24

Janice Johansen Defiance, US 2019-03-24



Name Location Date

Shannon Orme Tulsa, US 2019-03-24

kim santell Pasadena, CA 2019-03-24

Ann Cargal Pasadena, US 2019-03-24

Lynne Evans Denver, CO 2019-03-24

Maggi Gordon Sierra Madre, US 2019-03-24

Trish Smith Phelan, CA 2019-03-24

Greg Beach Pasadena, US 2019-03-24

Betty Gaye Toney Belvedere, US 2019-03-24

Jeff Rupp Pasadena, CA 2019-03-24

Benjamin Patrick Pasadena, CA 2019-03-24

Mari Ladnier Crestline, CA 2019-03-24

Cassandra Tobey Jackson, US 2019-03-24

Christel Hachigian Pasadena, CA 2019-03-24

Brent Lund Pasadena, US 2019-03-24

Robert Allen San Diego, US 2019-03-24

Michelle Rowlands Pasadena, US 2019-03-24

Lydia Perez EL MONTE, US 2019-03-24

Janet Yamanaka Altadena, US 2019-03-25

Clarissa Casanovas Long Beach, US 2019-03-25

maral shekerdemian Pasadena, US 2019-03-25

Susan Hollander Pasadena, CA 2019-03-25

Deborah Guest Sierra Madre, US 2019-03-25



Name Location Date

Armine Weller Sierra madre, US 2019-03-25

Suzanne Mills Sierra Madre, US 2019-03-25

Carol Lollich Pasadena, US 2019-03-25

Ai-Lin Grison Pasadena, CA 2019-03-25

Victoria Holguin Pasadena, US 2019-03-25

John Hopper Sierra Madre, US 2019-03-25

Meghan Wahlstrom Pasadena, US 2019-03-25

Carol Church Pasadena, CA 2019-03-25

Dawn Pergakes Sierra, CA 2019-03-25

Robert McClernon Pasadena, US 2019-03-26

Susie Rogers Altadena, US 2019-03-26

Richard WALSH Pasadena, CA 2019-03-26

Jeff Cyrulewski Pasadena, US 2019-03-26

Dartagnan Miller Janesville, US 2019-03-26

Marsha Milner Pasadena, US 2019-03-26

Kadie Dutton Vernon Rockville, CT 2019-03-26

Tate Anderson Orem, US 2019-03-27

Cesar Hineline Shelbyville, US 2019-03-27

Jane Williams Rosamond, US 2019-03-27

M Hanna Pasadena, US 2019-03-27

Jennifer Chapman Dallas, TX 2019-03-28

Wendy Hernandez Pasadena, US 2019-03-29



Name Location Date

Kurt Jones Opelika, AL 2019-03-29

Chris Williams Gahanna, US 2019-03-29

CP Lambert Pasadena, CA 2019-03-29

Nathan M Longview, US 2019-03-30

Nathan Poetzsch Emmitsburg, US 2019-03-30

Amy Rego Chelston, US 2019-03-30

Donna Comer Newark, US 2019-03-30

Dexter Bruce Spring Hill, US 2019-03-30

Thomas DeSanto Pasadena, US 2019-03-31

DANiel Desanto Johannesburg, US 2019-03-31

violet varona-lukens Pasadena, CA 2019-03-31

Madeleine Smith Woodland Hills, CA 2019-04-01

Amy Bloom Seattle, WA 2019-04-01

Maro Kakoussian Pasadena, CA 2019-04-05

Linda Simmons Pasadena, US 2019-04-05

Julie McKune Altadena, US 2019-04-05

Tina Fredericks Pasadena, CA 2019-04-06

Cheryle Johnson Hesperia, US 2019-04-06

Lynn Prilliman Broomfield, US 2019-04-06

Deborah Fath Pasadena, CA 2019-04-07

Brian Fullner Winnetka, US 2019-04-07

Leigh Rosenberg Whittier, US 2019-04-07



Name Location Date

Laura Korp Palmdale, US 2019-04-07

Herb Alexander Kanab, UT 2019-04-07

pamela nagler Claremont, CA 2019-04-07

Una Jost Pasadena, CA 2019-04-07

Rebecca Cervantes Claremont, CA 2019-04-07

Roxann Holloway Los Angeles, CA 2019-04-08

Steven Gibson Pasadena, CA 2019-04-08

Minh Tran Washington, DC 2019-04-08

Jose Pilpa Pasadena, CA 2019-04-08

Virginia Alexanian Walnut Creek, CA 2019-04-08

Cynthia Liu Pasadena, CA 2019-04-08

Kaz Mata Los Angeles, CA 2019-04-08

Denis Recendez Azusa, CA 2019-04-08

Christine Chao Rosemead, CA 2019-04-08

Juan Martin Pasadena, US 2019-04-08

Bert Newton Pasadena, CA 2019-04-08

Taiji Miyagawa South Pasadena, US 2019-04-08

L Okamura Los Angeles, CA 2019-04-08

Major Williams Pasadena, US 2019-04-08

Danielle Miller Escondido, CA 2019-04-08

Scott Martinek Pasadena, US 2019-04-08

Tracy Mikuriya Pasadena, CA 2019-04-08



Name Location Date

Christine Johnson Pasadena, CA 2019-04-08

Elliot Avila Los Angeles, CA 2019-04-08

Latrice West District Heights, US 2019-04-08

Gwen Harris Pasadena, CA 2019-04-08

Kaveh Naeeni Pasadena, CA 2019-04-08

Nancy Webster Pasadena, US 2019-04-08

Donna Sider Pasadena, US 2019-04-08

Paula Kahn Santa Monica, CA 2019-04-08

doreen consulmagno Ringoes, US 2019-04-08

Kathleen Janetzke Pasadena, CA 2019-04-08

Richard Gadson Washington DC, US 2019-04-09

Baron Workman San Pedro, US 2019-04-09

Connie Luder El Monte, CA 2019-04-09

Brian Lawson Pasadena, CA 2019-04-09

Lois Ennis Pasadena, CA 2019-04-09

Victoria Altree Altadena, CA 2019-04-09

Mary DuPass Pasadena, CA 2019-04-09

David Rosenstein Los Angeles, US 2019-04-09

Ross Heckmann Arcadia, CA 2019-04-09

No discussion. It's just logic
and common sense. Kenney

Altadena, CA 2019-04-09

Maria Cardenas Azusa, CA 2019-04-09



Name Location Date

Kathryn Kroger Pasadena, US 2019-04-09

Edgar Arceneaux Pasadena, CA 2019-04-09

Laura Brody Altadena, CA 2019-04-09

Diana Laufer Los Angeles, CA 2019-04-09

Patricia Kinsella Torrance, CA 2019-04-09

Deena Novak Los Angeles, CA 2019-04-09

Kristy Pace Sherman Oaks, US 2019-04-09

Barbara Vangsness Cerritos, US 2019-04-09

Sara Hayes Long Beach, CA 2019-04-09

Bruce Campbell Los Angeles, CA 2019-04-09

Tom McNamara Hesperia, US 2019-04-09

Ann Isolde Santa Monica, CA 2019-04-09

Ruth Augustine Azusa, CA 2019-04-09

Susan Gosland Diamond Bar, CA 2019-04-09

Melody Abers Los Angeles, US 2019-04-09

Heather Herington Van Nuys, CA 2019-04-09

Mel Jones Los Angeles, US 2019-04-09

Jim Cirile Los Angeles, CA 2019-04-09

Maria Praslin Pasadena, CA 2019-04-09

Nancy Traer Claremont, US 2019-04-09

Tanya Salof Arcadia, CA 2019-04-09

Emma La Crue Pasadena, CA 2019-04-09



Name Location Date

Darienne Hetherman Los Angeles, CA 2019-04-09

Carolina Goodman Van Nuys, US 2019-04-09

ken choy Tujunga, US 2019-04-09

Teresa Sullivan Los Angeles, CA 2019-04-09

Toni Coville Arlington, US 2019-04-09

Kae Bender Lancaster, CA 2019-04-09

Luis Fernandez Los Angeles, US 2019-04-09

Kim Clymer-Kelley sierra madre, CA 2019-04-09

isabel Avila Pasadena, CA 2019-04-09

Jacqueline Samartin Pasadena, CA 2019-04-09

Amanda Hill Ms. Tenple city, US 2019-04-09

Maria Acevedo Azusa, US 2019-04-09

Diana Browne Van Nuys, CA 2019-04-09

Catalina Curren US 2019-04-09

Paul Yocum Los Angeles, CA 2019-04-09

Bradley Whitaker Pasadena, US 2019-04-09

Robert Perkins Pasadena, CA 2019-04-09

Barry Katz West Hollywood, US 2019-04-09

Adriana Dudley Monrovia, US 2019-04-09

Timothy Ecker Monrovia, CA 2019-04-09

Hannah Kasulka Burbank, CA 2019-04-09

Kimberly Ganivet Los Angeles, US 2019-04-09



Name Location Date

Staz Lindes Los Angeles, CA 2019-04-09

Ken Rosen Los Angeles, US 2019-04-09

Ileana Abich Arcadia, CA 2019-04-09

Elex Taggart West York, PA 2019-04-09

Artineh Havan Burbank, CA 2019-04-09

Elise Tervalon Pasadena, CA 2019-04-09

Ava Evans Beverly Hills, US 2019-04-09

LL Dored Los Angeles, CA 2019-04-09

Gayle jensen San Pedro, CA 2019-04-09

Joshua Heath Los Angeles, CA 2019-04-09

Janie Johnston Georgetown, US 2019-04-09

nicole levin Los Angeles, CA 2019-04-09

Jeff Wilson Pasadena, CA 2019-04-09

barbara bailey San Dimas, CA 2019-04-09

Michele Cheatham Pasadena, CA 2019-04-09

Roslyn Cohn Van Nuys, CA 2019-04-09

Shelley B Los Angeles, CA 2019-04-09

Lillian Pentecost Monrovia, US 2019-04-09

Daniel Gould Los Angeles, US 2019-04-09

Frances Glenn Los Angeles, US 2019-04-09

Jacqueline Cochrane Redondo Beach, CA 2019-04-09

Pat Wolff Arcadia, CA 2019-04-09



Name Location Date

Jane Von Linden Binghamton, US 2019-04-09

Cameron Dooley Centennial, US 2019-04-09

Jane Phillips Pasadena, CA 2019-04-09

Aaliyah Solis-Castillo Pasadena, US 2019-04-09

Kimberlee Tellez Los Angeles, CA 2019-04-09

Tess O'Connor Los Angeles, US 2019-04-09

Christina Barlow Los Angeles, CA 2019-04-09

Nell Myhand Oakland, CA 2019-04-09

Kathy McBride Berkeley Springs, US 2019-04-09

John Nelson South Pasadena, CA 2019-04-09

Dessa Kaye Van Nuys, CA 2019-04-10

Diana Ortiz Covina, CA 2019-04-10

Lola Bahadourian Pasadena, CA 2019-04-10

Maria Juur Los Angeles, CA 2019-04-10

Vickie White San Diego, CA 2019-04-10

Richard Dawson Los Angeles, CA 2019-04-10

William Cheatham Pasadena, CA 2019-04-10

Athziry Gamboa Avon, US 2019-04-10

Cindy Chi Los Angeles, US 2019-04-10

J Gurantz Glendale, CA 2019-04-10

Daniel Macgregor Altadena, CA 2019-04-10

Elaine Cass Moreno Valley, CA 2019-04-10



Name Location Date

Kristina Lear LOS ANGELES, CA 2019-04-10

Andrea Davis Pasadena, CA 2019-04-10

Subrina Hamdan Pomona, US 2019-04-10

Lillian Shanahan Los angeles, US 2019-04-10

Michael Wodkowski Los Angeles, US 2019-04-10

Mickey Sumner Los Angeles, CA 2019-04-10

Eddie Shanahan Costa Mesa, US 2019-04-10

Tennyson Shanahan 6324 Orion Ave, Van Nuys, CA 2019-04-10

James Gilson Los Angeles, US 2019-04-10

Amanda Lasher Los Angeles, CA 2019-04-10

Jessica Craven Los Angeles, US 2019-04-10

Daphne Wong Monterey Park, CA 2019-04-10

Jessamyn Prince Pasadena, CA 2019-04-11

Kelly O'Donnell Los Angeles, CA 2019-04-11

Leslie Campbell Los Angeles, CA 2019-04-11

Timothy Meade Chicago, US 2019-04-11

Vivian Matsushige Pasadena, CA 2019-04-12

Dana Swensom Altadena, CA 2019-04-12

Leslie Araki Redondo Beach, CA 2019-04-12

Cinthia Lozano Los Angeles, US 2019-04-12

John Coffey Pasadena, US 2019-04-13

Jim Gwin Tarzana, CA 2019-04-14



Name Location Date

Carol Leach Richmond, US 2019-04-15

Marilyn Manalis Santa Barbara, US 2019-04-15

Barbara Schaefer Woodland Hills, CA 2019-04-15

Kara Morgan Los Angeles, US 2019-04-15

Jesse De La Torre III Pasadena, US 2019-04-15

Paul Frechette Healdsburg, US 2019-04-16

Ryan Frechette Half Moon Bay, US 2019-04-16

Angela Kopetsky Half Moon Bay, CA 2019-04-16

Cheryl Frechette Healdsburg, CA 2019-04-16

Isaac Haugen Santa Rosa, US 2019-04-16

Utkarsh Nath Fremont, US 2019-04-16

J Jackson Macon, US 2019-04-16

Vicki Morical franklin, US 2019-04-16

J Donald Thomas Los Angeles, US 2019-04-18

Adam Jenkins Moore, US 2019-04-18

Barbi &Charles Chaffin Peculiar, US 2019-04-19

You Me Woodway, US 2019-04-19

Gianna Razza Buffalo, US 2019-04-19

dylan martin Gilroy, US 2019-04-19

Christopher Minauro Kimball, US 2019-04-19

sofia OCONNOR Fredericksburg, US 2019-04-19

N A US 2019-04-19



Name Location Date

Giselle Flores Bakersfield, US 2019-04-20

carolyn luttrell Mountain Home, US 2019-04-20

Michelle Tashjian Pasadena, CA 2019-04-21

Yone Rodriguez Pasadena, US 2019-04-22

Laura Rodriguez Covina, US 2019-04-22

Alonso Rodriguez Pasadena, US 2019-04-22

Elizabeth Wolfe Pasadena, US 2019-04-22

Laura Garcia Monrovia, US 2019-04-22

Jonathan Gardner Pasadena, CA 2019-04-22

Darien Donner Pasadena, CA 2019-04-22

Diana Nadjarian Pasadena, US 2019-04-22

Susan Smith Pasadena, US 2019-04-22

Joann Blanco Pasadena, US 2019-04-22

Elizabeth Arnett Pasadena, US 2019-04-22

Salina Chinn Pasadena, CA 2019-04-23

Maya Golden-Krasner Altadena, US 2019-04-23

Tracy Angeles Pasadena, CA 2019-04-23

Hrag Kartounian Pasadena, US 2019-04-23

Hannah Lange Mount Horeb, WI 2019-04-23

Dana Shirazi Pasadena, US 2019-04-23

Laura Schmidt Pasadena, CA 2019-04-23

Jacqueline Waddill Pasadena, CA 2019-04-23



Name Location Date

Jeff Johnson Pasadena, CA 2019-04-23

Trish Kaiser Pasadena, CA 2019-04-23

Tracy Chamberlin Pasadena, CA 2019-04-23

Raymond Larsen Los Angeles, CA 2019-04-24

Kirsten Clougherty Los Angeles, CA 2019-04-24

James Farr Pasadena, CA 2019-04-24

Ian Jameson Pasadena, CA 2019-04-24

luca barton los angeles, CA 2019-04-24

Mark VanLanduyt Richmond, US 2019-04-24

Sam Berndt Pasadena, CA 2019-04-24

Helen Chang Maldonado Pasadena, US 2019-04-24

Randy Ciamacco North Hills, US 2019-04-24

Patrice McKenzie Pasadena, CA 2019-04-24

Kat Slomsky Pasadena, US 2019-04-25

Ellie Podway Pasadena, US 2019-04-25

Erika Foy Pasadena, US 2019-04-25

Laurie Smith pasadena, CA 2019-04-25

Amy Garrity Downey, US 2019-04-25

Suzanne Sanchez Pasadena, US 2019-04-25

April Danz Pasadena, CA 2019-04-25

A Pernecky US 2019-04-25

Megan Foker Pasadena, CA 2019-04-26



Name Location Date

Blaine Teamer Pasadena, US 2019-04-26

Jill Shook Pasadena, CA 2019-04-26

ERIC REED Pasadena, CA 2019-04-26

Mary Ann Lanchantin Smith Pasadena, CA 2019-04-26

Kimberly Shepherd Pasadena, CA 2019-04-26

Heather Lillard Altadena, US 2019-04-26

Peter Matthiessen Pasadena, CA 2019-04-26

Toi Treister Pasadena, CA 2019-04-26

Elizabeth Stellwagen US 2019-04-26

Rosalind Oliver Altadena, CA 2019-04-26

Bernadette Moore Pasadena, US 2019-04-26

Marie Queen Pasadena, CA 2019-04-26

Mindy Banker Everett, WA 2019-04-26

Loretta Mockler Pasadena, US 2019-04-27

Lisa Brandt Pasadena, CA 2019-04-27

David Sparks Pasadena, US 2019-04-27

Herb Peterson Elkhart, US 2019-04-27

Devin Starratt Victorville, CA 2019-04-28

Heather Drake Pasadena, US 2019-04-28

ROB SHEPHERD Pasadena, CA 2019-04-28

Chris Casey Oakland, US 2019-04-28

Isaiah Gomez Savannah, US 2019-04-28



Name Location Date

Angela Clemons Washington, US 2019-04-28

Hailey Vail Buffalo, US 2019-04-28

paula frey Hartford, US 2019-04-28

arianna parrott Stockton, US 2019-04-28

Iaea awefi San Jose, US 2019-04-28

Makesha Brown Portsmouth, US 2019-04-28

Vesa Qerimi Fort Worth, US 2019-04-28

Julia Karp San Mateo, US 2019-04-28

Christian Natale Southlake, US 2019-04-28

Nyssa Cullen Livermore, US 2019-04-28

christina thwaites Orono, US 2019-04-28

Cathleen Brennan Pasadena, CA 2019-04-29

Yeah Yeet Livonia, US 2019-04-29

Kathryn Gibson Chicago, US 2019-04-29

Samena Malek Brooklyn, US 2019-04-29

kaitlyn Stephenson Goshen, US 2019-04-29

Seneca Ransom Canton, US 2019-04-29

Audey Canales Vista, US 2019-04-29

Amel Tanina Corpus Christi, US 2019-04-29

Kiera Dixon Los Angeles, US 2019-04-29

Ghasem Farahani Upland, US 2019-04-29

Russ Manning Sylvania, GA 2019-04-29



Name Location Date

Kelly S Alexandria, US 2019-04-29

Sandra Ivy Brandon, US 2019-04-29

Miranda Ramirez Houston, US 2019-04-29

Nicole Welch New York, NY 2019-04-29

Barbara Hooten Clearlake, US 2019-04-29

Keelyn Lee Baldwin, US 2019-04-29

Elizabeth Galante Simi Valley, US 2019-04-29

Andy Martinez Charlotte, US 2019-04-29

Helen ritz Woodland Hills, US 2019-04-29

Kianna Castro Converse, US 2019-04-29

Tyler Comstock Portland, US 2019-04-29

Kathy Kobayashi Pasadena, US 2019-04-29

Ralph Arrieta Pasadena, US 2019-04-29

natalie Frechette Arcadia, US 2019-04-29

Carl Selkin Pasadena, CA 2019-04-29

Summer Tonnesen Raleigh, US 2019-04-29

Kathleen Torres Pasadena, US 2019-04-29

Elliot McCormick Charleston, US 2019-04-29

Gianna C Richmond, US 2019-04-29

Edwin Guillen Keithville, US 2019-04-29

Angelica Mock Tampa, US 2019-04-29

Sh Cuu San Diego, US 2019-04-29



Name Location Date

Jason Fisher Waynesboro, US 2019-04-30

Laura E Scott Sellers Pasadena, CA 2019-04-30

nancy bruno san jose, US 2019-04-30

Anjin Ho Montebello, US 2019-04-30

Anna Julien Bentonville, US 2019-04-30

Malikai Hill Redmond, US 2019-04-30

Josue Looez Los Angeles, US 2019-04-30

Anthony Slaton Sacramento, US 2019-04-30

Josiah Smith Hamtramck, US 2019-04-30

Evan Wray Circleville, US 2019-04-30

b brock St Augustine, US 2019-04-30

Harold Garcia Opa Locka, FL 2019-04-30

Cooper Robison Scottsdale, US 2019-04-30

Laura Mahaffey Pasadena, CA 2019-04-30

Ryan Kelly Mecosta, US 2019-04-30

Samantha Wright Greenville, US 2019-04-30

Erika Soto Los Angeles, US 2019-04-30

Jairy Tolentino Elizabeth, US 2019-04-30

Nelli Gibb Pasadena, US 2019-04-30

carolyn leason malden, US 2019-04-30

Sabrina Magennis Denver, US 2019-04-30

Shannon Barnes Benton, US 2019-04-30



Name Location Date

Cristianna Westfall Salinas, US 2019-04-30

Rossana Valverde La Canada Flintridge, CA 2019-04-30

Matthew Meadows Maryville, US 2019-04-30

Alvaro diaz Worcester, US 2019-04-30

Ayla Bray Seattle, US 2019-04-30

Gretchen Rollo Salt Lake City, US 2019-04-30

Paul Gallegos Tulare, US 2019-05-01

Jeff Kirkwood Fountain Valley, US 2019-05-01

Morgan Soloway Pasadena, US 2019-05-01

Mateo Perez Glendale, US 2019-05-01

S E Cincinnati, US 2019-05-01

Aaron Musker Woodstock, US 2019-05-01

Iraida Concepcion Ellsworth, US 2019-05-01

Brianna Eisweirth Hacienda Heights, US 2019-05-01

Susan Day Pasadena, US 2019-05-01

Louise Derman-Sparks Pasadena, US 2019-05-01

Minh Nguyen Anaheim, US 2019-05-01

Jermey Davidson Richland, US 2019-05-01

Nermin Harb US 2019-05-01

Courtney Mcnulty Orange, US 2019-05-01

Tia Merrill geismar, US 2019-05-01

Robbie Rez Arlington, US 2019-05-01



Name Location Date

gerardo lara Baldwin Park, US 2019-05-01

John Hoffman Los Angeles, CA 2019-05-01

Joshua Gomez Muscatine, US 2019-05-01

Richard Luczyski Pasadena, CA 2019-05-02

Byron Hurley Chatham, US 2019-05-02

Dalia Orozco Foothill Ranch, US 2019-05-02

Donna Prieto-Valenzuela Pasadena, CA 2019-05-02

Amy Kim Boiling Springs, US 2019-05-02

Rafael Reyes Chula Vista, US 2019-05-02

Babitha Avilala Toms River, US 2019-05-02

Ayanna Brickhouse Grandy, US 2019-05-02

Polina Kaplan Hallandale Beach, US 2019-05-02

Sara Venerable Arlington, US 2019-05-02

Savannah Howell Davie, US 2019-05-02

Cristel' Riofta Hanamaulu, US 2019-05-02

Jesse Wein-Gold US 2019-05-02

Gisselle Alvarado Coral Gables, US 2019-05-02

Ridley Bokowski Vail, US 2019-05-02

Josiah F Sacramento, US 2019-05-02

Eleanor Proctor WINNETKA, US 2019-05-02

Claudette Kenney Glendora, CA 2019-05-02

Maria Clara Guanaes Orlando, US 2019-05-02



Name Location Date

Laur Martinez Brooklyn, US 2019-05-02

aj sherfick Bloomington, US 2019-05-02

carole grant San Gabriel, CA 2019-05-02

Erika Dolinsky Myrtle Beach, US 2019-05-02

Kristy Nguyen Jonesboro, US 2019-05-03

Ruth Wolman Pasadena, CA 2019-05-03

Jess Lyn Sanford, US 2019-05-03

Sofia Chavez Austin, US 2019-05-03

Hannia Amaro Washington, US 2019-05-03

Kelsea Brown Knob Noster, US 2019-05-03

Toni Beach Arcadia, CA 2019-05-03

Latisha Neal Crossville, US 2019-05-05

Jade prusse APPLETON, US 2019-05-06

Frank Brandauer Pasadena, US 2019-05-07

Kjell Kling Los Angeles, US 2019-05-07

Jane Bradford Pasadena, US 2019-05-07

Julia Conklin Pasadena, CA 2019-05-08

Maral Doudakian San Bernardino, CA 2019-05-08

D Lumarda Monrovia, CA 2019-05-08

Jefferey M Sellers Pasadena, US 2019-05-08

Lisa Bernardi Pasadena, CA 2019-05-08

Susan Curri Altadena, US 2019-05-08



Name Location Date

Kathie Miller Altadena, CA 2019-05-08

Jane Levy Pasadena, CA 2019-05-08

Ani Karayan Pasadena, US 2019-05-08

Rania Khalaf Pasadena, US 2019-05-09

Elias Khalaf Pasadena, US 2019-05-09

Cynthia Santos Riverside, US 2019-05-09

Matthew Derer Pasadena, CA 2019-05-09

Janet Barnes La Canada Flintridge, US 2019-05-09

Jay Ziegler Pasadena, US 2019-05-09

Susan Foster Pasadena, CA 2019-05-10

Maral Doudakian Pasadena, US 2019-05-10

Brian Eliassen Pasadena, CA 2019-05-10

Luzmeri Osorio Bronson, US 2019-05-11

Carina White Delray Beach, FL 2019-05-11

Jenna Jones Columbus, US 2019-05-11

Michael LaCoe St. Cloud, US 2019-05-11

Muskan Merchant US 2019-05-11

Dean Phipps Pleasant Hill, US 2019-05-11

Josh Hermoso San Marcos, US 2019-05-11

Jacqueline McGrath-Curtis Waterbury, US 2019-05-11

Blake Raybolt New york, US 2019-05-11

Kimberly Anderson Beaverton, US 2019-05-11



Name Location Date

T B Lindale, US 2019-05-11

Amaya Lewis Elk grove, US 2019-05-12

Joe Mcguirt Matthews, US 2019-05-12

Lea Taylor Cleveland, US 2019-05-12

Paul Marinelli Derby, US 2019-05-12

Ciera McClutchen Cleveland, US 2019-05-12

Essence Willis Los Angeles, US 2019-05-12

Jasmine Alvarez Fort Lauderdale, US 2019-05-12

Riley Marie Big Bear Lake, US 2019-05-12

Joel Symons Douglas,, US 2019-05-12

Ann Mccaslin Homosassa, US 2019-05-12

Naomi Turner US 2019-05-12

Michell Cantril Denham Springs, US 2019-05-12

Jalal Fathi Arlington, US 2019-05-12

Brianna Santiago Palm Coast, US 2019-05-12

Mia Carpenter Ridgewood, US 2019-05-12

Abdulrahman .S Conteh Lanham, US 2019-05-12

Justin Byrd Norristown, US 2019-05-12

Runa Chowdhury Hamtramck, US 2019-05-12

camryn dilla West Des Moines, US 2019-05-12

Latoya Gibson Toledo, US 2019-05-12

Gamil Jobah Hamtramck, US 2019-05-12



Name Location Date

Linda Rivon Houston, US 2019-05-12

Edwin Avalos Pasadena, CA 2019-05-12

Lois Russell Pasadena, US 2019-05-12

Frank Ezell Paso Robles, US 2019-05-12

Richard Myers Los Angeles, US 2019-05-13

Aaron Chavez Sacramento, US 2019-05-13

Fran braun Pasadena, CA 2019-05-13

Max Taylor Oceanside, US 2019-05-13

Jennavive Johnson Phoenix, US 2019-05-13

Sue Forward Wristen Longmont, US 2019-05-13

Will Bitch ass gay San Antonio, US 2019-05-13

Sarah Marcadal Santa clara, US 2019-05-13

Waiman Deetjen Los Angeles, US 2019-05-13

Jeremy Jones Atlanta, US 2019-05-13

Ellie Cline-Norton Frederick, US 2019-05-13

charlotte romaine Brooklyn, US 2019-05-13

Anjali Vempati Houston, US 2019-05-13

Laura Hernandez Houston, US 2019-05-13

Melody Lin Berkeley, US 2019-05-13

Laura Barnes Walnut Creek, US 2019-05-13

Angels Garcia Lodi, US 2019-05-13

Claire Schachtely Dublin, US 2019-05-13



Name Location Date

Jomari Staten Capitol Heights, US 2019-05-13

Phyllis Crisci St. CLOUD, US 2019-05-13

G. Yeargin Pasadena, US 2019-05-13

Maria Landry Los Angeles, US 2019-05-13

Destanee’ Baudean Houma, US 2019-05-14

Elaine Toliver Round Rock, US 2019-05-14

shimiron preis st. charles, US 2019-05-14

David Matlock Missoula, US 2019-05-14

koby moore Tucson, US 2019-05-14

Jessica Seifert Newbury Park, US 2019-05-14

Samantha Yruegas Santa Maria, US 2019-05-14

Caroline Limehouse Charleston, US 2019-05-14

Jibreel Alexander Alpharetta, US 2019-05-14

Jozy Bass Locust, US 2019-05-14

Jay Singh Canyon Country, US 2019-05-14

Cassa Fail Wilkesboro, US 2019-05-14

Kristine Kasumyan Los Angeles, US 2019-05-14

Makenze Clark Mcdonough, US 2019-05-14

Jessica King Austin, US 2019-05-14

Brian Fitzsimmons US 2019-05-14

David Watson Oneida, US 2019-05-14

Deanna Williams Marietta, US 2019-05-14



Name Location Date

Jannyce Valenzuela Los Angeles, US 2019-05-14

Nico Maestu Westlake Village, US 2019-05-14

Jenny Rodriguez Sacramento, US 2019-05-14

Ede Halper dfhufu, US 2019-05-14

Hannah Newcomer Boonville, US 2019-05-14

human rights Philadelphia, US 2019-05-14

Olivia Goss Seattle, US 2019-05-14

M. Stewart Dayton, US 2019-05-14

Vishal Lakhotia Tampa, US 2019-05-14

Christopher Eblacas Lathrop, US 2019-05-14

Patricia Ann Golson los Angels, CA 2019-05-14

Victoria Liz Philadelphia, US 2019-05-14

Makayla Cresswell Salt Lake City, US 2019-05-14

A Free Hinton, US 2019-05-14

shannon raab Brentwood, US 2019-05-14
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