From: Abe Weitzberg

To: Rohlfes, Larry@DTSC

Cc: Kracov, Gideon@DTSC; Campbell, Arezoo@DTSC; Vizzier, Mike@DTSC; allan.ono@doj.ca.gov; Negri,
Erancesca@DTSC; Cordero. Antonette@DTSC; Leclerc, Ray@DTSC

Subject: SSFL Outreach and Cleanup issues

Date: Thursday, September 29, 2016 10:29:45 AM

Attachments: OIG Letter-Rev 1.doc

Studies of Health Effects Possibly Related to the Operation of the Santa Susana Field Laboratory (SSFL) V1 1.pdf

Larry,

Please add this email and attached information to the IRP website. The attachments
address both the outreach and public involvement and the cleanup itself. The first is my
complaint to the IG’s and the CA State Auditor

about undue political influence in the SSFL cleanup. The second is a comprehensive
review of SSFL-related health studies documenting that all studies by State, County, and
Federal agencies show that there are no off site-heath effects from SSFL operation or
contamination and that the only reports that hint of that possibility come from studies
overseen by Dan Hirsch. Hirsch and his surrogates even exaggerate the conclusions of
those studies.

As | have stated before, the public needs to be able to get reliable unbiased information in a
form that is understandable to them, and no single group of individuals should be able to
control the information flow and the cleanup decisions.

It is not too late for a California State audit to examine my assertions about the political
interference in the SSFL cleanup.

Thanks,
Abe

Abe Weitzberg  phone: 818-347-5068
5711 Como Circle mobile: 301-254-9601
Woodland Hills, CA 91367
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Abraham Weitzberg, PhD

5711 Como Circle

Woodland Hills, CA 91367

November 2, 2010

U.S. Department of Energy
Office of Inspector General 
1000 Independence Avenue, SW 
Washington, DC 20585

Via email   ighotline@hq.doe.gov

NASA Office of Inspector General
P.O. Box 23089
L'Enfant Plaza Station
Washington, D.C. 20026

Via email   http://oig.nasa.gov/cyberhotline.html

Investigations

Bureau of State Audits 

555 Capitol Mall, Suite 300

Sacramento, California 95814

Via FAX   916-322-2603   Attn: Investigation


U.S. Environmental Protection Agency 


Office of Inspector General Hotline (2431M)


1200 Pennsylvania Avenue, NW


Washington, DC 20460


Via email   OIG_Hotline@epa.gov

Subject: Fraud, Waste, and Abuse relating to the cleanup of the Santa Susanna Field Laboratory at Chatsworth, California

Inspectors General and Auditors:


I am writing to report ongoing and potentially worsening problems with the cleanup of the Santa Susanna Field Laboratory at Chatsworth, California. The key issue of immediate concern is that an unwarranted, unduly severe and damaging cleanup is being imposed by California elected officials working through Linda Adams, Secretary for Environmental Protection, CAL/EPA. As is well documented and well known in the named agencies, the Responsible Parties for the site are DOE, NASA, and the Boeing Company. The California Department of Toxic Substances Control (DTSC) has assumed oversight and regulatory responsibility, and EPA is providing technical expertise in the area of sampling for radioactive materials in the soil. There have been decades of ongoing cleanup activities and there are continuing negotiations over new consent agreements to move forward with the site cleanup after many years of delay. The events that triggered my complaint were the release of Agreements in Principle (AIPs) announced on September 3, 2010 between DTSC and DOE, and DTSC and NASA, followed by the release of the Draft DOE Administrative Order on Consent (AOC) on October 27, 2010. 


Although lauded as a major breakthrough in the press release from Assemblymember Julia Brownley (Attachment 1), in actuality the AIPs were the result of inappropriate political influence by elected State and Federal Officials on the State and Federal agencies. The AIPs were released without appropriate technical inputs from DTSC, DOE and NASA staff. As a result, the AIPs were severely flawed, and would violate NEPA, CERCLA, and CEQA. They would place the surrounding populace at risk, cause severe damage to the SSFL environment, and waste considerable amounts of tax dollars to achieve cleanup levels that are neither necessary nor appropriate. The original AIP announcement from DTSC requested comments by October 1, 2010 and there were verbal assurances that comments would be discussed in public meetings and taken into consideration during the revision process. However, there were no substantive discussions of the comments, and the AIPs were unchanged, and the severely flawed Draft DOE AOC was released on October 27, 2010 with a planned signature date of December 6, 2010. Of immediate concern is the likelihood that the same political pressures will cause DOE to sign the AOC without due regard to the fiscal and environmental consequences. A similar concern exists for the NASA AOC when it is released. Immediate action must be taken by the respective OIG and State Auditors to avert this calamity, and allow a suitable period for a more reasoned evaluation of the AIPs and AOCs. As now constituted the Agreements will surely lead to unnecessary remediation without any commensurate risk reduction benefits and at considerable wasteful expense to the Government.

Inappropriate Political Influence

The inappropriate activities are well documented by the words of the perpetrators themselves both in Attachment 1 and the Attachment 2 news article and in subsequent public meetings. It is commonly acknowledged that as stated in Attachment 1 Senator Barbara Boxer through the White House pressured Energy Secretary Chu and NASA Administrator Bolden to agree to the AIPs, despite the misgivings of their technical staffs. The DTSC technical staff also said that they had not seen the AIPs before they were released by Linda Adams. The timing of the DTSC announcement just before the Labor Day holiday came as a surprise to the DOE and NASA staff who had problems with the AIPs and who believed they were still in negotiation. These statements were made at the public SSFL Workgroup meeting on September 16, 2010. 

While DOE and NASA were surprised, California elected officials and anti-nuclear activist Dan Hirsch obviously was not. Hirsch was able to have a letter written and signed and presented to Boeing at a photo-op at SSFL on September 8, 2010 (Attachment 2). Hirsch’s website provides several pictures of the event -- http://www.committeetobridgethegap.org/electeds.html, and his website exhorts his followers to support the AIPs, as written -- http://www.committeetobridgethegap.org/. It is reasonable to question why Hirsch so strongly supports the defective AIPs, while the agencies that have to implement them have such severe and valid reservations.

The role of activist Hirsch is key to the political influence at both the California and National levels. The Attachment 1 press release talks about a 1959 accident at the Sodium Reactor Experiment at SSFL. Hirsch, President of Committee to Bridge the Gap, as part of his anti-nuclear activities, was instrumental in publicizing this event starting in about 1989, and convincing several California legislators and members of the public of widespread radiation release and massive cover-ups by the AEC. While there was never any health risks to the public from the accident, as was discussed and documented at a DOE Workshop on August 31, 2009, Hirsch nevertheless was able to get California to pass SB990 (which he authored) and continue to influence the California legislators. The cleanup requirements of SB990 are unnecessary to protect the public, are unattainable at any cost, and would result in severe damage to the SSFL environment. As will be discussed later, the AIPs and the DOE AOC go even further than SB990 in the wrong direction. 

Hirsch has dominated the SSFL Workgroup activities since its inception over 20 years ago. He dominates the meetings, where he browbeats and threatens the agency employees by stating he will go to the various legislative committees. Public input from other than Hirsch’s allies on the Workgroup is severely restricted, and so there is the appearance that he represents the views of the community. While Hirsch and the elected officials certainly have the right to express themselves, they cross the line when behind-the-scene manipulations are used to avoid open discussion of essential issues and to dictate the terms of an excessive cleanup to unrealistic requirements for no valid reason. A recent example of such interference was the furor created by Hirsch and his activist supporters over the planned removal of some soil from the NASA area, under an Interim Source Removal Action (ISRA). The soil has unacceptable levels of lead and dioxin, and also has low levels of Cs-137. The Cs-137 was slightly above background and was deemed safe by the California Department of Public Health (DPH), Radiologic Health Branch to be removed and deposited in a Class 1 or Class 2 hazardous waste landfill (Attachment 3). The activists objected, and there was no shipment to Kettleman City. In April 2010, NASA attempted to send to soil to an out-of state facility. Hirsch objected on April 14, 2010:

http://ssfl.msfc.nasa.gov/documents/comm/Hirsch_to_Egoscue.pdf . 

By April 15, only one day later, 2010 NASA’s plans were put on hold. http://ssfl.msfc.nasa.gov/documents/comm/Owens_to_Boeing_NASA.pdf http://ssfl.msfc.nasa.gov/documents/comm/Elliott_to_Owens.pdf http://ssfl.msfc.nasa.gov/documents/comm/Costa_to_Owens.pdf .


Stated succinctly, Hirsch complains to a State agency which immediately rolls over. The soil is not radioactive waste by any customary definition and never was. The ISRA is again delayed and the risk of groundwater contamination continues over a specious issue.


It is legitimate to ask how Activist Hirsch gets the power to define Low Level Radioactive Waste and get the State and Federal agencies to bend to his will, even when he is wrong. The Cs-137 concentration is more than an order of magnitude lower than the screening guidelines of the EPA, the Nuclear Regulatory Commission, or the DTSC itself at other locations in California. Recently, based on the SB990/AIP requirements, DTSC has overruled the original DPH position, using background data that is biased on the low side and site sample data that is biased to the high side. This effectively shows what will be the consequences of rigorously applying the political SB990/AIP requirements to any future SSFL cleanup. Of ongoing concern will be the real possibility that political interference will also force background determinations by EPA and DTSC to unreasonably low levels, as in the Cs-137 example, and thus cause the excessive cleanup to become a reality.

Deficiencies with the AIPs and AOC

From comments made by agency staff at public meetings and from some informal conversations it is apparent that deficiencies in the AIPs are well known to the agencies. The recent draft DOE AOC can be found at: http://www.dtsc-ssfl.com/files/lib_pub_comment_docs/docs_for_review/64767_SSFL_DOE_Draft_AOC.pdf

My comments on that document and the review and comment process are included as Attachment 4, bellow. All of the comments on the DOE and NASA Agreements in Principle, together with the respective DTSC responses are to be found at; http://www.dtsc-ssfl.com/files/lib_correspond/agreements/64765_AIP_Response_to_Comments_Volume_I.pdf, and http://www.dtsc-ssfl.com/files/lib_correspond/agreements/64766_AIP_Response_to_Comments_Volume_II.pdf,. I direct you to my comments which can be found at Page 196 of Volume II and those of John Luker, Vice President of the Santa Susana Mountain Park Association, which can be found at Page 75 of Volume II. Similar comments made by Boeing can be found at: http://www.acmela.org/images/Boeing_to_DTSC_AIP_Tech_Comments_October_1_of_2010.pdf and http://www.acmela.org/images/Boeing_to_DTSC_AIP_Comments_September_30_of_2010.pdf. It should be readily apparent to an independent investigator that these issues are substantive and should not have been overlooked or ignored in the drafting off the AIPs or the DOE AOC. The only reason that can reasonably be given for the haste in which the AIPs were released together with claims of major progress towards a cleanup, is that political influence overrode practical technical considerations for implementation as well as legal requirements of and guidance for existing Federal and State laws such as NEPA, CERCLA, and CEQA.

Two of the major unresolved technical issues are briefly summarized below:


1. The ‘cleanup to background’ approach as described in the AOC ensures that remediation limits for all possible contaminants of concern will be close to background or detection limits if there is no natural background. The EPA’s procedures for establishing these limits are not defined and the consequences of any limits will not be known until after the site characterization is completed. The DTSC decision to use a fixed lookup table rather than the customary risk assessment to make remediation decisions, plus the fact that there will be a large number of analytes close to background or slightly above detection limits that pose no risk will almost ensure that something in most samples will require remediation, regardless of real risk to the populace.

2. The issue of establishing Cs-137 cleanup levels will be a major issue of contention throughout the cleanup, because Cs-137 exists throughout the SSFL site as a result of worldwide fallout from weapons testing. Questions have been raised about EPA performing background sampling in drainage areas where Cs-137 is known to accumulate, but it appears that this critical activity may not be performed. It is known that a factor of three increase in background is possible, which would change the cleanup decisions as was seen in the case of the NASA ELV ISRA for Outfall 9, which also included a drainage area. In this case there is concern that political interference would force unjustifiable remediation, and Cs-137 from weapons testing would be mischaracterized as contamination.

These and other technical issues need to be addressed before the AOC is signed, not after DOE has committed to an excessive cleanup. The connection between the political interference and the technical issues is clear. In all meetings where issues are raised, it is Activist Hirsch who rises to defend the DTSC approach, not the DTSC technical staff or the DOE or NASA staff. It is clear that as far as SSFL is concerned, Hirsch is the prime force in the California power structure. He is answerable to no one but himself and it is the taxpayers who will have to pay for an excessive cleanup.

It important to note that the Boeing estimate of about 100,000 trucks needed to remove the soil to achieve a cleanup to background may be on the low side. Such a cleanup would have severe environmental consequences and would have health impacts that would likely far outweigh any risk reduction benefits of the cleanup. The costs of such a cleanup would be exorbitant and would be very wasteful of taxpayer dollars. Also, the cost effectiveness of the expenditure of Stimulus Funds for the EPA radiological studies comes into question if they are misused as a result of political interference. While it is very important to address the remaining issues during the public comment period before the AOC is signed, it is the flawed process by which the AIPs and AOC were developed that continues to be the major problem.


Summary and Conclusions

The agency technical staffs are highly qualified and conscientious and are capable of doing an excellent job of cleaning up SSFL to an acceptable level, if left to do so without political interference. Agency management must be held accountable for the actions of their agencies, when these actions are contrary to the public interests, violate Federal and State laws and waste taxpayer money. The names of the individuals responsible for the questionable negotiation decisions and drafting the AIPs and AOC are unknown to me, but they and the responsible technical managers whose inputs were either not requested or not heeded should be listed in the appropriate agency records. I am hoping that my complaint will result in sufficient independent investigation to lead to corrective actions that will put the SSFL cleanup back on the right track. In the interim, I am requesting that any signing of the AOC be put on hold until there can be full and open discussion of all the issues that have been raised, and the AOC revised accordingly.

The grave deficiencies in the AIPs have led to the similarly defective DOE AOC and there have been no substantive discussions with the community, followed by resolution of the AOC flaws. Further decisions driven by a political agenda irrespective of the consequences should not be allowed. Thus far, the agencies have been hamstrung by political intervention, responding to the special agenda of a single individual activist. Boeing was forced to sue California because of the onerous and probably illegal terms of SB990. All parties except the activists are committed to a reasoned risk-based cleanup, so that more harm is not caused by the remediation than the benefits it is supposed to bring.

I have only provided a small portion of the large amount information that is available. There is additional information on Federal and State agency websites and activist websites relating to SSFL and the Santa Susanna cleanup. Google works very well. Many public meetings have been recorded by Adam Salkin (AdamSalkin@gmail.com) and these can be used to substantiate verbal statements that show the excessive political influence. I will be happy to provide additional information to investigators as necessary. I have been quite open about the views I have expressed in this letter and do not require anonymity.

Thank you,
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Abraham Weitzberg

818-347-5068

Attachment 1 – Julia Brownley Press Release
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Julia Brownley

Representing the 41st Assembly District.®’








		LEGISLATION | BIOGRAPHY | VISIT MY WEBSITE | PHOTO GALLERY 


Assemblymember Brownley Lauds 
Historic SSFL Cleanup Deal

SAN FERNANDO VALLEY -- Just over 50 years ago, an uncontained partial nuclear meltdown occurred at the Santa Susana Field Laboratory in the Chatsworth Hills, with radioactive releases that the Department of Energy, NASA and Rocketdyne, the site operators, kept secret from the public and regulators for decades. A third of the core melted, power had risen uncontrollably, and fuel temperatures shot up to the level that the fuel rods lost their integrity and released massive amounts of radioactivity into the air. Later revelations uncovered more accidents in at least four of the ten nuclear reactors and a long list of reckless activities and disposal practices that have left the site both radioactively and chemically contaminated to this day. The accident has been compared to the Three Mile Island catastrophe, and may actually have been worse.

In 2007, then-State Senator Sheila Kuehl and Assemblymember Julia Brownley as joint authors succeeded in getting legislation passed - SB990 - setting a very high standard for cleanup of the site. The Boeing Company, current owner of the site, has fought to overturn SB990 from the day it passed, and filed suit against California last year.

However, today the Department of Energy and NASA reached a historic agreement with the California Department of Toxic Substances Control (DTSC) to clean up the site to background levels and in full compliance with SB990. The Environmental Protection Agency will do monitoring of the radiation cleanup. This will be one of the highest levels of cleanup of any contaminated site in the country.

"Today's unprecedented agreement caps 30 years of struggle by the community to get this site cleaned up," Assemblymember Brownley said. "Finally we have a deal with these two Federal entities. Too many people have gotten sick. Reports of radiation-associated cancers over the decades cannot be ignored. The importance of this deal cannot be overstated, and the community that has been so severely impacted by the presence of the SSFL virtually in their back yards will have the important opportunity to comment on the deal before the final signatures are put on paper.

"It's also imperative that key people who have been working exhaustively over the years to reach this point get the recognition they deserve. State Senator Kuehl kept carrying legislation to get this cleanup done, never giving up after the special interests killed bill after bill until SB990, which I was proud to jointly author, was signed into law. CalEPA Secretary Linda Adams has been nothing short of heroic, and was hands-on every step of the way to insure that the public health and safety is fully protected to the highest level possible, and I am grateful to Governor Schwarzenegger for this newest expression of his commitment to environmental protection. 

"None of this would have happened but for Senator Barbara Boxer's personal intercession with the White House. She sealed this deal with DOE Secretary Steven Chu and NASA Administrator Charles Bolden. The DOE made a promise to the Senator's Committee two years ago and she was going to hold them to it. 

"Mostly, I need to thank the community members, who never lost hope, and never stopped fighting year after year after year. All of these people are truly amazing, and my admiration for them is unbounded."
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Attachment 2 – Daily News Article
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Attachment 3 – CA-DPH letter to Boeing [image: image7.emf]

Attachment 4 – A. Weitzberg Comments on DOE AOC


Abraham Weitzberg, PhD

5711 Como Circle


Woodland Hills, CA 91367



November 1, 2010


To: DTSC

Comments on DRAFT DOE AOC


The Draft DOE AOC, as presented, contains almost all of the flaws of the AIP, which remained unchanged. Most substantive negative comments about the AIPs were dismissed without any discussion of their merits or with the suggestion to wait until later to address them. Failure to address these flaws resulted in the Draft AOC which should not be agreed to by DOE. Any DOE official who signs the document would be knowingly committing the Department to wasting Federal funds, possibly in amounts in the hundreds of millions of dollars, with no actual reduction in risk to the affected populations and, in fact, with excessive environmental damage and increased health risks from the unnecessary remediation activities. 


DTSC’s obsession with eliminating risk assessment from the remediation decisionmaking only serves to avoid showing the negative effects of implementing the terms of SB990 and the subsequent AIP and AOC. Claims of expediting the cleanup by avoiding risk assessments are false, because they are not on the critical path. Cleanup cannot begin until well after the completion of the site characterization and the necessary planning, evaluation and review tasks. Much of the needed risk assessment information is already done as part of the DOE EIS preparation. There is ample time for DTSC to reconsider the Draft AOC so as to avoid the issues that have been identified. There is no need to rush to force a political cleanup. Eventually, when the severe consequences become known, substantial changes in the AOC will be needed. Otherwise, the dispute resolution process will end up in court or there will be insufficient funds to perform the massive demolition of the SSFL site. A far better approach would be to identify a cleanup strategy that eliminates significant sources of risk, preserves the SSFL environment, poses minimal risk to the surrounding populace, is affordable, and can be completed in a reasonable timeframe. The present AOC does none of that.


Since none of my AIP comments were addressed in a substantive response from DTSC, I am including them by reference in this set of comments. Additionally, my addendum 1 and 3 comments were not included at all in the DTSC Response to Comments (RTC) documents and I am resubmitting them by reference in this set of comments. Because the RTC provides some insights into the DTSC rationale, they form the basis of some of my new comments.


Comments on the AOC 


The key problem is the specification of cleanup levels for radionuclides and chemicals as defined by SB990 and propagated through the AIP and AOC. Specifying that having a single constituent over a pre-specified table lookup value would require remediation, independent of its risk or the total risk of the soil relative to the replacement soil, almost guarantees that most, if not all, of the soil that is sampled will have to be replaced. By requiring that the most restrictive limits be placed on each constituent from either a suburban residential or rural residential (agricultural) land use scenario, the DTSC approach assures that very restrictive requirements are applied to individual constituents. This approach also ignores the fact that these only refer to risks to people potentially living on the land (SSFL) and that the specified soil concentrations pose absolutely no risk to anyone living off of the SSFL site.


However, both SB990 and Superfund process, as summarized below in the DTSC RTC, require the summation of the risks from all of the contaminants.


“Summed Risk 


The Superfund process requires that the risk values that are calculated for all contaminants of concern at the site (both radioactive and chemical contaminants) must be added together, not viewed independently. Excess cancer risk from both radioactive and chemical contaminants are to be summed to provide an estimate of the combined risk presented by all carcinogenic contaminants as specified in OSWER directive 9200.4‐18 (U.S. EPA 1997a) and “Radiation Risk Assessment at CERCLA Sites: Q & A”, OSWER Directive 9200.4‐31(P), U.S. EPA, Dec. 1999, p. 11.”


Also from the continuing RTC discussion:

“These factors are evaluated through the Feasibility Study, and the cleanup levels adjusted as necessary. It is important to note, however, that under Superfund, the maximum amount that the cleanup levels may be adjusted for any reason is 100 fold. So for a cleanup level that has been calculated to achieve less than one in one million increased cancer rate (1 x 10‐6), the maximum the calculated cleanup levels may be adjusted through the exercise of the balancing criteria is to achieve less than one in ten thousand increased cancer rate (1 x 10‐4). As such, a “risk range” of 10‐6 to 10‐4 is the standard risk range for carcinogens, and 10‐6 is the risk range “point of departure” (the starting point in the exercise of the balancing criteria). Both of these standards are found in the National Contingency Plan (See 40 CFR 300.430(i)(A)(2)).”


There is a fundamental inconsistency and flaw in the logic expressed by DTSC. That is, why should the factor of 100 be applied to the individual constituents when the risks are specifically required to be summed? The effect of this can be seen in the following RTC text: 


“The following are a few specific examples of these contaminants and the relationship between their calculated values and background levels or detection limits3: 


· Cesium-137 – The U.S.EPA calculated Preliminary Remedial Goal for a 1 x 10-6 risk value for rural residential land use for Cesium-137 is 0.0012 pCi/g. The 1 x 10-4 risk value is 0.12 pCi/g, which would be the highest allowable concentration for Cesium-137 under the Superfund process. The upper statistical limit for local background values for Cesium-137 has been measured as 0.21 pCi/g. In this case, for Cesium-137, which as recognized above the Superfund process does not require a site to be cleaned up to levels less than background levels, the background level would become the de facto cleanup level for the Santa Susana Field Laboratory. 


· Strontium-90 - The U.S.EPA calculated Preliminary Remedial Goal for a 1 x 10-6 risk value for rural residential land use for Strontium-90 is 0.00139 pCi/g. The 1 x 10-4 risk value is 0.139 pCi/g, which would be the highest allowable concentration for Strontium-90 under the Superfund process. The upper statistical limit for local background values for Strontium-90 has been measured as 0.11 pCi/g. In this case, for Strontium-90, which as recognized above the Superfund process does not require a site to be cleaned up to levels less than background levels, again the background level would essentially become the cleanup level for the Santa Susana Field Laboratory. 


· Arsenic - The calculated Risk Based Screening Level for a 1 x 10-6 risk value for rural residential land use for Arsenic is 0.0016 mg/kg. The 1 x 10-4 risk value is 0.16 mg/kg, which would be the highest allowable concentration for Arsenic under the Superfund process. The upper statistical limit for background values for Arsenic for the site has been measured as 15 mg/kg. In this case, for Arsenic, which as recognized above the Superfund process does not require a site to be cleaned up to levels less than background levels, again the background level would become the cleanup level for the Santa Susana Field Laboratory. 


· 2,3,7,8 TCDD (Dioxin) - The calculated Risk Based Screening Level for a 1 x 10-6 risk value for rural residential land use for Dioxin is 4.7 x 10-9 mg/kg. The 1 x 10-4 risk value is 4.7 x 10-7 mg/kg, which would be the highest allowable concentration for Dioxin under the Superfund process. The upper statistical limit for background values for Dioxin for the site has been measured as 5 x 10-7 mg/kg. In this case, for Dioxin, which as recognized above the Superfund process does not require a site to be cleaned up to levels less than background levels, again the background level would become the cleanup level for the Santa Susana Field Laboratory. 


It is important to remember that the Superfund process requires that the risk values for all contaminants of concern at the site (both radioactive and chemical contaminants) must be added together, not viewed independently.” These are DTSC words.

While DTSC uses the information to justify “cleanup to background” it ignores the other significant piece of information regarding summing the risks. Among these four constituents, the dominant risk comes from the arsenic. In fact, it poses about 100 times greater risk than the others. It is well known that the arsenic occurs at these levels throughout the site, as well as the cesium and strontium from atmospheric weapons testing and naturally occurring dioxin resulting from fires. The flawed DTSC logic would force remediation of 10-4 to 10‐6 levels of risk while leaving in place 10-2 levels of risk for arsenic. As I had noted in my earlier comments the DTSC logic would force lower concentration arsenic soils that had slightly above background concentrations of cesium values to be removed and replaced with other soil that could have substantially higher arsenic concentrations but still be below background cleanup limits. This practice would be even more onerous when one of the constituents requiring remediation was one with no background concentration and was limited to its detection limit without any consideration of risk. Such situations are highly likely under the draft AOC, and the AOC needs substantial revision in this regard. 


In reviewing EPA Superfund Guidance documents one encounters numerous relevant passages: such as: 


“It is important to note that PRGs are not intended to act as site-specific cleanup levels; rather they are intended to serve as initial guidelines for use in scoping characterization and remediation alternatives at Superfund, Federal Facilities, and RCRA sites.  Final cleanup levels for a site typically would be developed by modifying the PRGs based on consideration of site specific factors (e.g., exposure frequency or acceptable cancer risk level).”


Additionally, the entire Superfund process is geared towards Risk Assessment. It is inconsistent for DTSC to selectively choose small pieces of the Superfund process to attempt to justify its position, while precluding the use of risk assessment in its regulation of the SSFL cleanup.


There are other related flaws in the AOC and they all should be corrected before there is a rush to sign. For example, the Confirmation Sampling Protocol states: 


“Uranium, radium, and thorium may occur naturally at SSFL and may accumulate in drainages. In the absence of an upgradient source, methods to determine whether levels of these constituents in drainages exceed background shall be addressed in site-specific plans.”

This statement misstates the fact that these elements definitely occur naturally throughout the site as well as numerous other radiological and chemical constituents, such as cesium, strontium, arsenic and dioxin, as noted above. All of these may exhibit naturally differing background concentrations in drainage areas, and all relevant information should be given due consideration in any evaluations. 


Another issue of continuing concern is “Disposal of contaminated soils” as stated in AIP, page 3. 

“Soils contaminated with radioactive contaminants above local background to licensed low-level radioactive waste (LLRW) disposal site or an authorized LLRW disposal facility at a DOE site.” 


Very recent evidence of the practical consequences of DTSC’s misunderstanding of criteria for accepting waste at licensed disposal facilities can be seen from the furor over the disposition of NASA’s ISRA soil containing Cs-137. Waste acceptance criteria at the receiving site do not depend on the source of the waste, but rather on the properties of the waste. How can the same soil be categorized differently as LLRW or not depending on a background level in a lookup table that is primarily determined by an arbitrary statistical criterion. If you pick a 95% confidence level it might be above background, but if you pick a 99% confidence level it might be below background. It makes no sense. Does DTSC intend to regulate all soil disposals in the state to the same criteria and force them to go to LLRW disposal sites, or does this just apply to SSFL soil. If so, why? There may be real farms in California with soil that has more Cs-137 than SSFL. Almost all soil above some local background level from any source would be radioactive waste because most soils contain some uranium. 

I see several problems in the following DTSC RTC. (Volume I, page 30)


“Impacts on Habitat and Ecosystems 

Several commenters expressed concern that if the cleanup of the Santa Susana Field Laboratory were to be done according to the Agreements in Principle, and to SB 990 required levels, habitat and ecosystems would be destroyed. 


Response: DTSC understands that to carry out the cleanup specified in the Agreements in Principle could result in significant removal of contaminated soils. It is regrettable that the actions of Boeing, DOE and NASA have resulted in contamination of the site to the extent that the volumes of soil requiring cleanup may be significant. It is also regrettable that the impacts of accomplishing the necessary cleanup may also be significant. DOE and NASA will need to identify, assess and mitigate any environmental impacts that result in the course of carrying out their cleanup responsibilities. 


DTSC also recognizes that any cleanup action to be taken must be in accordance with all federal, state and local requirements. The final Administrative Orders on Consent will establish that requirement, and all federal, state and local government agencies with jurisdiction will be consulted throughout the site characterization and cleanup process. In addition, all plans and reports that will be developed in the implementation of final Administrative Orders on Consent will be made available for public review and comment.”

I have highlighted two parts of the DTSC response which are cause for great concern. The first acknowledges the possibility that their proposed cleanup approach based on SB990 could result in significant amounts of soil removal with significant (i.e., negative) consequences, but they take no responsibility for their part in making that happen. They call it regrettable and place all of the responsibility on Boeing, DOE and NASA. The statement that DOE and NASA need to mitigate the effects of this is ludicrous, because the only way to accomplish that would be to perform less of the non-beneficial remediation forced by DTSC. The second would have us believe that by submitting plans and reports for public review and comment they would actually be responsive to valid substantive comments. Their actions regarding the AIP comments demonstrate exactly the opposite. They are unresponsive to anything other than political influence.


Comments on the Review Process

It is discouraging to have submitted detailed substantive comments and to have them all ignored or deferred. It is more disconcerting to read statements as seen in the Ventura County Star on October 28, 2010:


“It doesn’t make sense to me, after such tremendous public support, why would there be another delay,” said Cindi Gortner of Oak Park. “It doesn’t seem justified. I am, and my family is, certainly thrilled it’s so close and we are excited about getting it signed on Dec. 6.”


In statement released Thursday, state Sen. Fran Pavely, D-Agoura Hills, said she was pleased to learn there is final legal language for an enforceable cleanup agreement, “although I am deeply disappointed that the DOE is demanding that it be circulated for yet another round of public comments on the legal details.”


It would appear as if large numbers of identical non-substantive comments from areas that have not been directly impacted by past SSFL activities and which will not be impacted by future SSFL cleanup activities can be taken as tremendous public support, while substantive detailed comments are ignored and left unresolved. It is also very strange when an elected official wants to truncate public comments on a very important issue, particularly when the details have not been worked out. The credibility of DTSC as an objective regulator is already in doubt and continuing political interference will only diminish it further. 


My final concern invokes the concept of Environmental Justice. While none of the communities involved in the SSFL cleanup can be considered disadvantaged or minority, as they are all predominantly middle or upper middle-class, Environmental Justice seems to apply here. The environmental consequences of any SSFL remediation and soil transportation activities would fall almost entirely on the Woolsey Canyon-West Hills areas and these are the areas from which most of the negative comments about the AOC arise. Conversely, most of the “tremendous public support” comes from communities far removed from any environmental impacts from either the prior operation or possible future SSFL remediation. They and California elected officials, led by a non-community activist from Santa Cruz, appear to be disproportionally influencing DTSC decisions, to the detriment of the communities that will be impacted. Justice demands that impacted communities be heard and protected.


A delay of several months beyond the “rush to sign” date of December 6, 2010 is certainly in order, to resolve these and other substantive comments. The close of the comment period is November 22, 2010 and the allotted time is clearly insufficient for any substantive discussions and changes. The DTSC comment process is sham, and there is no intent to change anything.

Thank you,
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Abraham Weitzberg
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Executive Summary

Since 1990, in response to community concerns, there have been at least nine epidemiological cancer
studies of residents of neighborhoods in the vicinity of the Santa Susana Field Laboratory (SSFL) and two
studies of Rocketdyne workers. The studies were conducted by:

e California Department of Health Services (1990 and 1992),

e Tri-County Cancer Registry (1990, 1997 and 2006),

e University of California at Los Angeles (UCLA) School of Public Health (1997, 1999, 2001),

e International Epidemiological Institute (2005),

e Dr. Hal Morgenstern of the University of Michigan School of Public Health (2007), and most

recently
e Dr. Thomas Mack of the University of Southern California Keck School of Medicine (2014).

The universal outcome of the studies is the inability to establish any statistically significant relationship
between chemicals and/or radionuclides used at SSFL and any adverse health effects on either workers
or nearby residents.

In 1999, the then-available studies were reviewed by California Environmental Protection Agency
(Cal/EPA), Department of Toxic Substances Control (DTSC) and the Agency for Toxic Substances and
Disease Registry (ATSDR) of the U. S. Center for Disease Control (CDC). An additional review of the
previous studies was conducted in 2014, by Dr. Thomas Mack. The reviewers confirmed both the results
of the previous studies and their inherent limitations.

In his study, Dr. Mack concluded that while it is not possible to unequivocally rule out any offsite
carcinogenic effects from SSFL, no evidence was found of measureable offsite cancer causation as a
result of migration of carcinogenic substances from the SSFL. Dr. Morgenstern went further in his
conclusions and expressed skepticism that “any additional analyses or studies would be sufficient to
determine whether operations and activities at Rocketdyne [SSFL] affected, or would affect, the risk of
cancer in the surrounding neighborhoods.”

Despite the consistent conclusions of the epidemiological studies of off-site effects, some community
members continue to assert contrary conclusions and voice beliefs which contrast with the studies’
findings. Similarly, they cite conclusions of the UCLA studies of worker health that are inconsistent with
those of a more extensive Rocketdyne study, despite weakness in the UCLA studies which are identified
in a review by ATSDR. The pattern is continued with regard to pathway studies, where an overly
conservative UCLA study is used to support the claims of off-site health effects, despite substantial
guestions about the validity of the UCLA study.

The completely opposite conclusions of the UCLA researchers and the others exactly mirror the
polarization within the community. Both views cannot be correct. It would be extremely beneficial to
the resolution of the issues relating to purported health effects from SSFL operations, to have a public
workshop where the various authors of these health studies can meet and discuss the reports and the
comments and see if there is a technically sound commonality. The SSFL cleanup discussion needs to
move beyond partisan advocacy into the realm of science-based decision-making.

The final recommendation of the 1999 Rocketdyne Inquiry [DTSC, 1999] was:
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“Consider the employment of a mediation/arbitration consultant to develop a common plan and
understanding between the Rocketdyne Advisory Panel community members, and appropriate
government agencies.”

There has been no improvement in the past 15 years and the lack of common understanding continues
to this day.

This paper was reviewed and approved by members of the Santa Susana Field Laboratory Community
Advisory Group.
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Introduction
For over twenty years, some residents living in the vicinity of the Santa Susana Field Laboratory (SSFL)
and their elected representatives have voiced concerns regarding the possibility that nuclear and rocket
testing operations have increased the incidence of cancer and other illnesses in their neighborhoods.
Concerns for the health and well being of former SSFL workers have also been expressed. To date, these
concerns have resulted in at least eleven epidemiological cancer studies of workers and off-site
residents. Additionally, two studies, called “pathway studies” have been made to evaluate the possibility
that neighboring communities may have been exposed to harmful materials emanating from SSFL
operations. This paper discusses these studies by taking the authors’ information directly from their
papers and augmenting with information from other sources. The information is divided into three
sections:

1. Cancer Incidence in the Vicinity of the Santa Susana Field Laboratory,

2. Worker Health Studies, and

3. Pathway Studies.
References and links to the full papers are provided so that the reader can get a comprehensive picture
of the issues, and review the source documents, if desired.

Discussion
1. Cancer Incidence in the Vicinity of the Santa Susana Field Laboratory

In 1990 and 1992, based on actual census tract cancer data, the California Department of Health
Services Cancer Registry issued reports on the incidence of cancer in five Los Angeles County census
tracts and Ventura County census tracts. In the 1990 study [CDHS, 1990], it was concluded:
“Census tract age-adjusted incidence rates were found to be significantly higher than comparable
county rates in three comparisons:
1. tract 1352, all sites, 1978 to 1982;
2. tract 1132, bladder, 1983 to 1987; and
3. tract 1352, Acute Non-Lymphocytic Leukemia. (ANLL), 1983-1987.
Three rates were found to be significantly lower. Given the large number of comparisons made (five
census tracts, two time periods, eleven sites), these findings are consistent with random variation in
cancer incidence rates.”

The 1992 study [CDHS, 1992] concluded:
“These follow-up analyses suggest that people living near the SSFL are not at increased risk for
developing cancers associated with radiation exposure. The findings are consistent with earlier DHS
report that indicated an increase in the incidence of bladder cancer in people living in Los Angeles
County near the SSFL, although this increase appears to be restricted to men in Los Angeles County
only. There was also an increased proportion of lung cancer among Ventura men. Lack of an
increase in the most strongly radiosensitive cancers suggests causes other than radiation. Because
lung and bladder cancers tend to be cancers that are strongly associated with other risk factors
(smoking and non-radiation occupational exposures), it is important to consider these alternative
explanations when initiating the DOE-sponsored worker health study among Rocketdyne
employees.”

In 1997, the Tri-County Regional Cancer Registry issued a report [Tri-Counties Regional Cancer Registry,
1997] on cancer incidence in Simi Valley. This study concluded that:

“...residents of the study area seem to have cancer incidence risk which is similar to that of the
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other residents of the Tri-Counties Region, except for leukemia in women which is significantly
lower, and cancer of the lung and bronchus which is higher.”

In 1999, disagreements between some members of the Oversight Panel (SSFL Advisory Panel co-chaired
by Dan Hirsch of Committee to Bridge the Gap) and DHS staff over distribution of information, led to a
request by then-Assemblywoman Sheila Kuehl for an investigation of California Department of Health
Services (DHS) practices. [DTSC, 1999] Governor Davis asked Cal/EPA to head the investigation. As part
of that investigation, the Hazardous Materials Laboratory (HML) of the Department of Toxic Substances
Control (DTSC) identified and reviewed the reported health studies, and convened an expert panel of
epidemiologists to review these earlier studies. The panel [Petreas, Myrto, 1999] concluded:

“Whereas there were some differences in the geographic areas, time periods, case definitions and
level of significance used in these three studies, the combined evidence from all three does not
indicate an increased rate of cancer incidence in the regions examined. The extremely modest
cancer incidence increases associated with known radiosensitive tumors could be easily explained by
uncontrolled confounding or imprecision in the data. The results do not support the presence of any
major environmental hazard.”

Also in 1999, in response to a petition request, the Agency for Toxic Substances and Disease Registry
(ATSDR) of the U. S. Center for Disease Control (CDC) performed a comprehensive study and released its
“Draft Preliminary Site Evaluation Santa Susana Field Laboratory (SSFL).” [ATSDR, 1999] During its
studies ATSDR reviewed the above 1990, 1992 and 1997 cancer registry data studies conducted in
response to community concerns about cancer occurrence surrounding the SSFL. Its report stated:

“The first of the community-based epidemiological investigations evaluated cancer incidence rates
in five Los Angeles County census tracts within a five-mile radius of the SSFL. Ventura County was
not included in this investigation because the cancer registry had not been established at that
time...The report concluded that a significant increase was observed in bladder cancer during 1983-
1987 for one census tract (tract 1132). This census tract adjoins the SSFL site, however it also
extends more than five miles to the east, such the individual cases may not be close to the site.

“This study has several limitations; most of them inherent to this type of investigation. The accuracy
of the population estimates at the census tract level is not known. Although standardized rates are
useful as a summary measure, the rates are affected by random variation. Because multiple
comparisons were made, the probability of finding a significant association by chance is increased
even if there is no association at all. No information was available on actual exposures to
contaminants from the SSFL sites. A five-mile radius within the SSFL site is a weak surrogate for
exposures and no information is available regarding how long the residents lived in the area. No
information was available on any other risk factors. This investigation serves the purpose of
generating and refining questions on cancer incidence and cannot assess the cause and effect
relationship of potential SSFL exposures.

“The second community health study was conducted as a follow-up in response to
recommendations made in the 1990 investigation described above... Comparison groups were the
rest of Los Angeles County residents for Los Angeles County and the rest of Ventura County residents
for Ventura County. Cancer sites were grouped based on the evidence for radiogenic causes because
of radiation exposure concerns. No increase was found in the "very radiosensitive" cancer group
(cancers of the thyroid and bone, and all the leukemias except for chronic lymphocytic leukemia).
The bladder cancer rate was elevated among Los Angeles men living near SSFL during 1983-1988.
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The odds of having lung cancer among all cancers diagnosed was higher among Ventura men living
near SSFL compared to that among the rest of Ventura men.

“The study methodology is generally sound, given the limited data and lack of exposure information.
Most of the limitations of the 1990 study also apply to this study and they are acknowledged
appropriately. The interpretation of the findings is reasonably cautious because lung and bladder
cancers are "strongly associated with other risk factors (smoking and non-radiation occupational
exposures), it is important to consider alternative explanations.

"The third community study was a follow-up to the 1990 and 1992 studies. It involved an analysis of
the newly available cancer registry data for the years 1988-1995 for the Ventura census tracts that
were included in the 1992 study. This study calculated Standard Incidence Ratios (SIRs) by using the
1990 census data. The Tri-Counties region population served as a comparison group. This
preliminary analysis reported a significant decrease in the leukemia incidence in women. A
significant increase in lung cancer was also reported for the combined group of men and women.
However, this increase was small, and lung cancer was not significantly increased in men or women
separately. The report acknowledged the lack of appropriate census tract level population
estimates. If estimates of the base population are too low, the population-based number of
expected cancer cases is also too low, which would lead to an overestimation of SIRs.”

In September 1999 and October 2006, the Tri County Cancer Surveillance Program, responding to calls
from the same Bell Canyon resident expressing concern about the possible increase in cancer cases in
their specific neighborhood, conducted cancer registry studies. [Tri-Counties Regional Cancer Registry,

1999 and 2006]. The first study stated:

“During 1988 to 1996, a total of 129 newly diagnosed invasive cancer cases of all types were
observed in census tract 75.03 in Ventura County that includes your neighborhood. For this same
period, a total of 124 cases were expected. The difference between 129 and 124 is not significant
and reflects normal variation in the occurrence of this type of biological phenomena...Based on this
analysis, | am confident to state that residents of census tract 75.03 in Ventura county that includes
your neighborhood, are not at higher risk of being diagnosed with cancer when compared to the
rest of the population in the Tri-counties Region.”

The second study was made after the release of studies suggesting possible increase in cancer cases due
to the meltdown of the reactor at the Santa Susan Field Laboratory in the 1959 (Study Says Lab
Meltdown Caused Cancer, Los Angeles Times October 6, 2006). It concluded:

”...occurrence of newly diagnosed invasive cancers in census tract 75.03 in Ventura County that
includes your neighborhood does not show any unusual pattern and has actually decreased by 7.5
percent from 1988 through 2004.”

In March 2007, Dr. Hal Morgenstern of the University of Michigan (formerly of UCLA) issued the final
report [Morgenstern, H., et.al., 2007] entitled “Cancer Incidence in the Community Surrounding the
Rocketdyne Facility in Southern California.” After he summarizes his numerical results, he states

“It is important to recognize that associations observed between distance from SSFL and the
incidence of specific cancers are based on small numbers of cases in the region closest to SSFL. Thus,
these associations are estimated imprecisely and may represent chance findings. In addition,
observed associations may have been biased by certain methodologic limitations—use of distance
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from SSFL as a crude proxy measure for environmental exposures, mobility of the residential
population before and during the follow-up period, and lack of information on other cancer risk
factors, such as cigarette smoking and socioeconomic status, that might distort the observed
associations...Despite the methodologic limitations of this study, the findings suggest there may be
elevated incidence rates of certain cancers near SSFL that have been linked in previous studies with
hazardous substances used at Rocketdyne, some of which have been observed or projected to exist
offsite.”

In his summary, Dr. Morgenstern states:

“The strongest and most consistent association observed in this study was for thyroid cancer, which
was associated with distance from SSFL in both follow-up periods. This finding may have public-
health significance because perchlorate, a component of rocket fuel used in large quantities at SSFL,
is known to disrupt thyroid function, it has been shown to induce thyroid tumors in laboratory
animals, and there is evidence from two other investigations that perchlorate migrated offside to
contaminate the groundwater in areas surrounding SSFL.”

His rationale is undermined by two facts. While perchlorate is a component of solid rocket engine fuel, it
is not a component of liquid rocket engine fuel, which was used almost exclusively at SSFL. Some
perchlorate was used, but the quantities were not large. Also, the DTSC Offsite Groundwater handout
dated April 9, 2014 states that perchlorate was not detected in any of 71 off-site samples near SSFL, and
that evaluation of surface and groundwater pathways of perchlorate offsite does not indicate a
connection between the perchlorate detected in Simi Valley and perchlorate present in the soil and
groundwater at SSFL. It should also be noted that perchlorate is produced naturally and has been used
as a fertilizer and in many non-SSFL applications.

Dr. Morgenstern also concludes:

“There is no direct evidence from this investigation, however, that these observed associations
reflect the effects of environmental exposures originating at SSFL. Given these provocative findings
and unanswered questions, it is tempting to recommend further analyses or future studies to
address the health concerns of the community. Unfortunately, it is not clear at this time whether
such additional analyses or studies will be sufficient to determine whether operations and activities
at Rocketdyne affected, or will affect, the risk of cancer in the surrounding neighborhoods.”

Also in 2007, in response to a request by then-Senator Kuehl, the Cancer Surveillance Section reviewed
the incidence of retinoblastoma in Los Angeles and Ventura Counties, with a focus on the area around
the Santa Susana Field Laboratory (SSFL). There was a community concern that the risk of
retinoblastoma (RB) was increased in children as a result of potential cancer-causing contaminants in
the vicinity of SSFL. Senator Kuehl asked the Cancer Surveillance Section to update a 2005 analysis
conducted by the University of Southern California (USC) Cancer Surveillance Program that included
cases diagnosed through 2002 and showed no excess incidence of retinoblastoma in this area. The study

[CCR, 2007] concluded:

“incidence of retinoblastoma among children under age 5 residing in the area around the SSFL
between 1988 and 2005 was slightly, although not statistically significantly, higher than expected
based on incidence statewide. The relatively young age of the cases, and the high proportion of
cases with bilateral disease, is suggestive of a genetic origin. This analysis is consistent with the
2005 report that showed no significant increased risk of retinoblastoma between 1972 and 2002.”
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On April 8, 2014, Dr. Thomas Mack, epidemiologist and Professor of Preventative Medicine and
Pathology at the USC Keck School of Medicine presented the results of his recent study, entitled “Cancer
Occurrence in Offsite Neighborhoods near the Santa Susana Field Laboratory.” [Mack, 2014] His
presentation included the reasons for skepticism about previous cancer registry studies:

“eAmbiguous and controversial exposure estimates

eAbsence of concrete dose-based hypotheses

eAlternative explanations not seriously considered

eHard to explain how a sufficient dose would occur

eAbsence of historical precedents

eLack of any clear risk found by previous searches

“Specifically, the 1990 study suffered from: multiple comparisons, weak associations, bias from being
a response to cluster report, and confounded by race and social class. The 1992 study suffered from
multiple comparisons, weak associations, aggregation obfuscates location, and confounded by social
class. The 1997 study suffered from multiple comparisons, weak associations, aggregation
obfuscates location, low statistical power, and confounded by social class. The Morgenstern study
suffered from multiple comparisons, weak associations, aggregation obfuscates location, distance is
not dose, and confounding by social class.”

Before describing his study of the cancer registry data for census tracts in the vicinity of SSFL, he
presented a tutorial on the general methodology of these studies based on census tract cancer registry
data.
“eThe characteristics of SSRL offsite tracts are that they are not characteristic of their respective
Counties in terms of income and, doubtless, education and race/ethnicity.
e/n the selection of malignancies
—Every cancer has a unique set of causes and the rate of cancer at all sites is not informative.
eThe cancers selected for assessment included thirteen different malignancies
—Four most common cancers
—Cancers thought caused by chemicals/radiation

“Cancers Selected for Study

Neoplasm Major Causes Descriptive Predictors
Lung Cigarette smoking Blue collar occupation
Bladder Cigarettes, aniline dyes (rare) Race

Pancreas Cigarette smoking None strong
Oropharynx Tobacco, Alcohol, Virus None strong

Leukemia Genes, benzene, ? virus None strong

Breast Genes, Hormones Higher education
Colorectal Genes, Diet, Activity None strong

Prostate Genes, Diet Race, Age, Access to screening
Thyroid lonizing radiation (rare) Access to screening
Brain lonizing Radiation (rare) None strong

Liver Hepatitis B, C viruses National origin

NHL Immune depletion None strong
Melanoma Sunlight, light skin Race, Higher education
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“The screening covered:

eSeparate assessment by gender

eThree time periods:
—1988-95, 1996-2003, 2004-2010
—Separate denominators from 3 censuses

eAll census tracts within 5 miles of SSFL
—1988-95: 22 VEN, 16 LA census tracts
—1996-2003: 29 VEN, 17 LA census tracts
—2004-2010: 29 VEN, 17 LA census tracts

eNumber of comparisons:
—130 period-tracts X 24 gender-cancers= 3120 searches, which would contain up to 78 (3 per
gender-cancer) “significantly” high-risk tracts by chance

“Screening Criteria:
eSignificantly higher rate than County mean
—Outside the 95% confidence interval (p < 0.05)
eAt least a 50% increase in risk (RR > 1.5)
eHistological (Causal) homogeneity

“To find a result consistent with local cancer causation by disbursed carcinogen, one requires:
eConsistent risk over calendar time
*High risk for both genders in the same area
eHigher risk proximate to SSRL
eGeographic clustering of high risk areas
ePattern consistent with dispersion flow
eWe screen by a relative risk (RR) of 1.5, but if RR is below 2.0, any observed case would likely have
occurred anyway
eNo plausible alternative explanation is available

“Reasons for Caution in Assessing Impact
*3 “Significant” excesses each are expected by chance
*No known clear evidence of personal exposure
eWaterborne and airborne dispersion imprecise
eDosage is unknown
eExposed workers are likely to reside together
eCensus errors: rapid local growth may distort incidence estimates
eEvaluation is based on residential address at diagnosis
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“Summary of Screening Findings

Neoplasm “Significant” In Both In Adjacent In 2 or more
tract-periods genders tracts periods
Lung 4 (6 exp) 0 0 1
Bladder 1(6exp)
Pancreas 0 (6 exp)
Oropharynx O(6exp) --- --- ---
Leukemia 1(6exp)
Breast 26 (3 exp) 8 6
Colorectal 7 (6 exp) 2 0 0
Prostate 4 (3 exp) 0 0
Thyroid 3 (6 exp) 0 0 0
Brain 3(6exp) 0 0 0
Liver 0(6exp)
NHL 2 (6 exp) 0 0 0
Melanoma 23 (6 exp) 8 17 7

“These cancer rubrics oversimplify causal heterogeneity:
*Brain: many reported cases are benign, slow-growing tumors with different causes

eNon-Hodgkin lymphoma includes at least five different malignancies known to have different

causes

eLeukemia also is made up of three common and several uncommon varieties

e/n this case, each of the apparently “high-risk” tracts were no more numerous than expected by
chance, and included cases of diverse, most having no known environmental causation

“For the excess of bladder cancer in one tract in 2004-2010
eExtreme finding: RR >5

eCase tumors had the same common histology

*Most residences scattered, but several are within one mile
eThe most prevalent cause of bladder cancer is smoking
eEnvironmental causes are industrial, waterborne arsenic
eDiagnoses not clustered in time

eThe tract is more than 5 miles to the west of SSFL
eResidential community: no known exposure, specifically no high arsenic in tap water, no local

industry, no increase in kidney cancer (another arsenic outcome)
*66% of the cases were >75 at diagnosis, and all but one of those were over 85
eCensus may have undercounted seniors
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Neoplasm “Significant” Observed/Expected Interpretation Estimated number of CA tracts
tract-periods number per tract with that many or more cases
Non- 2 8/2.5 No clustering of high-risk tracts 50-100
Hodgkins (3 exp. by chance) 12/5.3 No evidence of proximity to SSFL
Lymphoma Mixture of cell types, no trend
Brain 3 6/0.9 No clustering of high-risk tracts 10-50
(3 exp. by chance) 8/2.3 No consistent proximity to SSFL
11/3.5 Mixture of cell types, no trend
Leukemia 1 7/1.3 No clustering of high risk tracts 10
(3 exp. by chance) No evidence of proximity to SSFL
Mixture of cell types, no trend
Bladder 1 11/2.5 No clustering of high risk tracts 1-2
(3 exp. by chance) No evidence of proximity to SSFL
No evidence of carcinogens
Preponderance of elderly cases
? Smoking, census error

Dr. Mack concluded:
“s|t js not possible to completely rule out any offsite carcinogenic effects from SSFL
*No evidence of measureable offsite cancer causation occurring as a result of emissions from the
SSFL was found.”

In summary, not one of the SSFL-focused epidemiological studies using actual Cancer Registry data
concluded that there was evidence of increased cancer rates in the vicinity of SSFL caused by
contamination from the site. Additionally, as stated above, Dr. Morgenstern expressed skepticism that
“any additional analyses or studies would be sufficient to determine whether operations and activities at
Rocketdyne affected, or would affect, the risk of cancer in the surrounding neighborhoods.”

2. Worker Health Studies

In June 1997, the University of California, Los Angeles (UCLA) released the first of two worker health
studies, entitled “Epidemiologic Study to Determine Possible Adverse Effects to Rocketdyne/ Atomics
International Workers from Exposure to lonizing Radiation.” [Morgenstern, H., et.al., 1997] The study
was in response to a 1990 request by the legislature for an investigation of SSFL Rocketdyne workers to
be overseen by the CDHS Occupational Health Branch. The UCLA study included 4, 607 employees who
worked at Rocketdyne between 1950 and 1993. This group had been monitored for radiation exposure
and was enrolled in the company’s Health Physics Radiation Monitoring Program. The researchers
searched death certificates to find out which Rocketdyne workers have died and the causes of death.
The study investigators found that among Rocketdyne workers who were monitored for external
radiation, those who received higher doses (especially more than 200 mSv) had an increased risk of
dying from cancers of the blood and lymph system (such as leukemia and lymphoma), and from lung
cancer. As the dose of external radiation among Rocketdyne workers increased, the investigators also
found an increased risk of dying from all cancers. They also found that among Rocketdyne workers who
were monitored for internal radiation, those who received a relatively higher dose (especially more than
30 mSV) had an increased risk of dying from cancers of the blood and lymph system, and upper aero-
digestive tract cancers (mouth, throat, esophagus and stomach).

In January 1999, an Addendum Report entitled “Epidemiologic Study to Determine Possible Adverse
Effects to Rocketdyne/Atomics International Workers from Exposure to Selected Chemicals” was
released by UCLA. [Morgenstern, H., et.al., 1999] This final report for the second part of the DOE-
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funded occupational study focused on the chemical exposure portion, and included a cohort based on
presumed exposure to hydrazine (6,107 workers with 176,886 person-years) and a cohort with
presumed exposure to asbestos (4,563 workers with 118,749 person-years). Employing an internal
comparison method described in the 1997 report, this study reported the observed positive association
between presumptive exposures to hydrazine and the rates of dying from cancers of the lung.

Also in 1999, in response to a petition request, the Agency for Toxic Substances and Disease Registry
(ATSDR) of the U. S. Center for Disease Control (CDC) performed a comprehensive study and released its
“Draft Preliminary Site Evaluation Santa Susana Field Laboratory (SSFL).” [ATSDR, 1999] During its
studies ATSDR reviewed the above UCLA worker health studies. The ATSDR report states:

“ATSDR reviewed two occupational studies of SSFL workers. The first of these was a retrospective
cohort study to determine whether workers at the SSFL nuclear sites experienced excessive mortality
from specific cancers, total cancers, or other causes as a result of their work-related exposures to
radiation. The cohort consisted of the SSFL workers enrolled in the Health Physics Radiation
Monitoring Program, for external (4,563 workers) and internal (2,289 workers) radiation exposures.
The internally monitored group was mostly a subset of the externally monitored group. A fairly long
follow-up period is included, extending from 1950 to 1993. The study estimated radiation effects by
employing internal comparisons of monitored workers according to level of cumulative radiation
doses. Conditional logistic regression was used to examine the dose-response relationships by
controlling for potential confounders and effect modifiers. Variables controlled for were (1) the
other type of radiation exposure, (2) age at risk, (3) time since first radiation monitoring, (4) pay
type, and (5) exposures to asbestos and hydrazine. External comparisons were also conducted by
using two external reference populations to describe the mortality experience of the study
population. The study found that mortality rates of the study cohort were lower for all causes, all
cancers, and heart disease compared to the rates of the general U.S. population. Compared with
NIOSH cohort members of similar pay type, the monitored workers experienced lower mortality
rates for all causes and heart disease, but similar rates for total cancers. Although none of the 95%
confidence intervals exclude the null value, there appear to be some excess mortality from
leukemias in the monitored workers compared with either reference population. In the dose-
response analyses of monitored workers, external-radiation dose was positively associated with the
mortality rate for hemato-lymphopoietic cancers and for lung cancer. For dose levels greater than
200 mSv, the mortality rates for both types were particularly elevated. Increasing trends in mortality
rates were found with internal-radiation dose for upper aerodigestive tract cancers and for hemato-
lymphopoietic cancers.”

“This study is well designed and the data analysis is rigorous. The major strength of the study is the
ability to examine the dose-response relationships by reconstructing internal and external doses
received by the individual workers in the past. The choice of the study cohort and availability of the
radiation monitoring records at the SSFL benefitted the study, however, they also pose some
problems because of incomplete records. In particular, for internal radiation doses, uncertainty of the
estimates appears to be high. The study measured cumulative SSFL exposures, however exposures
received before employment at SSFL could not be accounted for because of inconsistency in the
recording practice. Although the study attempted to control for the effect of other chemical
exposures (i.e., hydrazine and asbestos), misclassification of the chemical exposures is highly likely.
The use of the upper aerodigestive tract cancers group is somewhat unusual, although it is meant to
take consideration the properties of internally deposited radionuclides. Another problem of the study
is the small number of cancer deaths, particularly in the high dose group (e.g., >200 mSv). Most of
these limitations are acknowledged appropriately in the report. Given the limitations, the most
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consistent and biologically plausible finding of the study is the hemato-lymphopoietic cancers. The
observed positive relationship between external radiation and lung cancer mortality has not been
reported consistently in other studies of nuclear workers.

“The second occupational study is part of the 1997 study described above. This addendum report
focused on the chemical exposure portion, and included a cohort based on presumed exposure to the
hydrazine (6,107 workers with 176,886 person-years) and a cohort with presumed exposure to
asbestos (4,563 workers with 118,749 person-years). Employing an internal comparison method
described in the 1997 report, this study reported the observed positive association between
presumptive exposures to hydrazine and the rates of dying from cancers of the lung.

“The weakness of this study mainly stems from the unavailability of adequate information on past
exposures for individual workers. Even though the study was able to identify work locations with a
high probability of exposure to hydrazine and asbestos at the SSFL site, information was not
sufficient to link individual workers with job locations. As a result, the exposure classification was
based on job titles. In addition to the possible exposure misclassification, bias may also have been
introduced by confounding. Exposure information on other risk factors, such as exposure to other
chemicals (e.g., trichloroethylene and nitrosamines) or personal characteristics is not available for
the study. There is also a possibility that the radiation exposures are misclassified, hindering the
ability to control for confounding by radiation exposures. Despite the limitations, the observed
increase in the lung cancer risk associated with presumptive hydrazine exposure is noteworthy. The
direction of the bias caused by the exposure misclassification may be toward the null value, because
individual subject's exposure classification did not depend on the subject's disease status. This
increase is observed after taking into account the effects of other potential confounding factors on
which the relevant data were available. The increase is consistent across two hydrazine compounds.
Given the uncertainties, the authors' recommendation that the worker group should be followed
further is reasonable since the result shows a positive association, and health effects of exposure to
these chemicals in humans are not well understood.

In 2006, the Boeing Company released the July 13, 2005 “Rocketdyne Worker Health Study, IEI Executive
Summary,” produced by the International Epidemiology Institute. [IEl, 2005] It states:

“A retrospective cohort mortality study was conducted of 46,970 Rocketdyne workers employed for
at least 6 months in either nuclear technology development or in rocket engine testing since 1948 at
the Santa Susana Field Laboratory (SSFL) and at nearby facilities, including Canoga Park and De Soto
Avenue in California. The Rocketdyne workers were grouped into three populations: those
monitored for radiation (Radiation Cohort), those who worked at SSFL (Chemical Cohort) and those
who worked at all other facilities (Comparison Cohort). The Radiation Cohort consisted of 5,801
workers monitored for radiation of whom 2,232 were also monitored for internal radionuclide
uptake. The Chemical Cohort consisted of 8,372 workers at SSFL of whom 1,651 were test stand
mechanics assumed to have the greatest potential for exposure to chemicals such as hydrazines and
trichloroethylene (TCE). The Comparison Cohort consisted of 32,979 workers employed at the other
Rocketdyne facilities. There were 182 workers who during their career at Rocketdyne had been
monitored for radiation and also had worked as test stand mechanics. These workers, 30 of whom
were found to have died, are included in both the Radiation and the Chemical Cohorts.

“Overall, the 46,970 Rocketdyne workers (including both radiation and chemical cohorts together)
accrued 1.3 million person-years of observation (average 27.6 years). Vital status was determined
for 99.2% of the workers: 11,118 (23.7%) had died and only 368 (0.8%) were lost to follow-up. Cause
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of death was determined for all but 280 (2.5%) of those who had died. The overall mortality
experience among all Rocketdyne workers was lower than that of the general population of
California, i.e., the ratio of observed to expected numbers of deaths (the Standardized Mortality
Ratio, or SMR) was less than 1.0 (SMR 0.87; 95% Cl 0.85-0.88). Low overall mortality was seen
among radiation workers (SMR 0.79; 95% Cl 0.75-0.83; n=1,468 deaths), SSFL workers (SMR 0.83;
95% Cl 0.80-0.86; n=2,251 deaths) and among the other Rocketdyne workers (SMR 0.90; 95% CI
0.88-0.92; n=7,429). The observed numbers of cancer deaths also were slightly below population
expectation for all workers (SMR 0.93; 95% Cl 0.89-0.96; n=3,189 deaths), radiation workers (SMR
0.90; 95% Cl 0.82-0.99; n=456 deaths), SSFL workers (SMR 0.89; 95% Cl 0.82-0.96; n=655) and the
other Rocketdyne workers (SMR 0.94; 95% Cl 0.90-0.98). The ratios of observed to expected deaths
(SMRs) computed using United States rates were lower than those computed using California rates,
whereas county rates (combined Los Angeles and Ventura Counties) were similar to those computed
using California rates. No cause of death was significantly elevated. There were no notable
increases in cancer deaths over time since first hire, or by duration of employment at SSFL or at the
other Rocketdyne facilities.

“Among the 5,801 radiation workers, the mean dose from external radiation was 13.6 mSv
(maximum 1,000 mSv); the mean lung dose from external and internal radiation combined was 19.1
mSv (maximum 3,600 mSv). Only 69 workers had career doses from external radiation greater than
200 mSv, and only Il workers had lung doses greater than 200 mSv when internal doses were
considered. Deaths from all cancers taken together (SMR 0.90; 95% Cl 0.82-0.99, n = 456), all
leukemia excluding chronic lymphocytic leukemia (CLL) (SMR 1.16; 95% Cl 0.69-1.84; n = 18), and
lung cancer (SMR = 0.89; 95% CI 0.76-1.05; n = 151) were not significantly elevated. Internal cohort
dose-response analyses revealed no significant trends over categories of increasing radiation dose
for all cancers taken together, leukemia, lung cancer or any other cancer. There were no significant
associations found among the 2,232 workers who were monitored for internal radionuclide intakes.
For all cancers excluding leukemia, the RR at 100 mSv was estimated as 1.04 (95% Cl 0.86-1.26) and
for all leukemia excluding CLL it was 1.32 (95% Cl 0.71-2.45).

“Overall, 1,651 test stand mechanics were identified and assumed to have the greatest potential
exposure to chemicals associated with the testing of rocket engines. Compared with the general
population of California, test stand mechanics had a lower risk of dying overall (SMR 0.90; 95% ClI
0.82-0.98) and a similar risk of dying from cancer (SMR 1.03; 95% Cl 0.88-1.20). The mortality
experience of the other male hourly workers at SSFL was similar to that of the test stand mechanics
for all causes (SMR 0.97; 95% Cl 0.91-1.03), all cancers (SMR 0.93; 95% Cl 0.82-1.06), and all specific
cancers. No cancer of a priori interest among test stand mechanics was significantly increased: lung
(SMR 1.07; 95% Cl 0.8-1.4), esophagus (SMR 1.03; 95% Cl 0.3-2.4), kidney (SMR 1.78; 95% Cl 0.8-
3.5), bladder (SMR 0.98; 95% Cl 0.3-2.5), liver (SMR 0.97; 95% Cl 0.3-2.5), and non-Hodgkin's
lymphoma (SMR 0.80; 95% CI 0.3-1.9). Among the 315 male test stand mechanics with likely
exposure to hydrazines, there were no significant increases for any cancer and, based on internal
cohort analyses, no evidence of a dose response over years of potential exposure for all causes of
death (SMR 0.89, n=101), all cancers taken together (SMR .09, n= 33), lung cancer mortality (SMR
1.45, n=15), or any specific cancer. Among the 1,114 workers potentially exposed to TCE, there
were no significant increases for all causes of death (SMR 0.87; 95% Cl 0.78-0.96), all cancers taken
together (SMR 1.00; 95% Cl 0.83-1.19) or any specific cancer. Based on internal cohort analyses,
there was no significant dose response over years of potential exposure to TCE for all cancers
combined, lung cancer or any other cancer. Cancer of the kidney was elevated based on 7 deaths
(SMR 2.22; 95% Cl 0.89-4.57) and there was a suggestion of a dose response over years of potential
TCE exposure, although the trend was not significant. For the three malignancies most frequently
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found to be elevated in studies of TCE exposure (i.e., cancers of the kidney and liver and non-
Hodgkins lymphoma), the combined SMR based on 12 deaths was not significantly increased (SMR
1.09; 95% Cl 0.56, 1.90).

“A questionnaire survey of 139 workers indicated that hourly workers (n=66) were significantly more
likely than salaried workers (n=71) to have smoked cigarettes (61 % vs 41 %; p=0.02). The smoking
prevalence of hourly workers who responded to this survey were also greater than smoking
prevalence in the general population of California, and indicate the need for caution when
interpreting comparisons with the general population for these subgroups because of the likely
differences in tobacco use. All test stand mechanics were hourly workers. National surveys also
indicate that blue collar workers smoke cigarettes to a greater extent than both white collar
workers and people in the general population.

“The Rocketdyne workforce overall, including those monitored for radiation, those employed at SSFL
and test stand mechanics potentially exposed to hydrazines or TCE, did not experience a statistically
significant increased mortality for any cancer, including lung cancer, that could be linked to
radiation dose, years of employment at SSFL, years of employment as a test stand mechanic, or
years of potential exposure to hydrazines or TCE. No statistically significant internal cohort dose-
response relationship was seen for leukemia, lymphoma, or cancers of the esophagus, liver, bladder,
kidney or any other cancer over categories of radiation dose or years of potential chemical
exposure. We conclude that radiation exposure has not caused a detectable increase in cancer
deaths in this population and that work at the SSFL rocket engine test facility or as a test stand
mechanic is not associated with a statistically significant increase in cancer mortality overall or for
any specific cancer. A slight non-significant increase in leukemia (excluding CLL) was seen among
radiation workers, although a similar non-significant increase in CLL (a malignancy not associated
with radiation) was also observed. A slight non-significant increase in kidney cancer and a slight
non-significant decrease in bladder cancer was also seen among radiation workers. Additional
follow-up would be needed to clarify the inconsistent finding with regard to radiation and kidney
cancer (a cancer not generally found increased in radiation exposed populations) as well as the non-
significant association observed for kidney cancer and potential TCE exposure. Additional follow-up
might also clarify the non-significant elevated risk of lung cancer among workers potentially
exposed to hydrazines when compared with the general population. “

In summary, the IEI study when compared with the UCLA studies, covered more workers over a longer
period of time and estimated radiation doses from biokinetic models for 16 organs or tissues and
combined external and internal dose measurements in their analyses of specific cancers. They also
included radiation doses received before and after employment at Rocketdyne; using other databases,
and to estimate radiation effects, they compared radiation-monitored workers with unmonitored
workers assumed to be unexposed. While the less rigorous UCLA studies showed some possible health
effects from worker chemical and radiation exposures, the IEl studies showed none, with the exceptions
of cancer of the kidney (SMR 2.22) which was based on only 7 deaths. The importance of these findings
is that the lack of statistically significant health effects among workers would translate to essentially no
health effects among the off-site population who would have received much lower exposures, if they
were exposed at all by releases from the site. This is consistent with the findings presented for the off-
site cancer studies discussed in the first section, above.
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3. Pathway Studies

In 1999, in response to a petition request, the Agency for Toxic Substances and Disease Registry (ATSDR)
of the U. S. Center for Disease Control (CDC) performed a comprehensive study and released its “Draft
Preliminary Site Evaluation Santa Susana Field Laboratory (SSFL).” [ATSDR, 1999] The Executive
Summary states:

“Process operations and activities at the Santa Susana site have resulted in the release of chemicals
and radionuclides to the environment. The release of hazardous substances does not necessarily
result in harm to humans. There must be human contact with these substances at levels of health
concern before there is a potential for exposure-related health effects. Human contact of hazardous
substances may occur through the air, soil, water, or food chain. ATSDR has evaluated these
pathways relative to chemical and radioactive releases from the Santa Susana Field Laboratory.

“This is a preliminary evaluation of the potential exposure pathways and associated health studies
which ATSDR has reviewed for the Santa Susana site. Based on currently available data:

e The preliminary results of the exposure pathway analyses for air, ground water and surface
water, and soil and sediment indicate that it is unlikely that people living in communities near
the site have been exposed to substances from the site at levels that would have resulted in
adverse health effects.

e Although chemicals and radionuclides were released from the site, the likelihood of those
releases resulting in human exposure is limited by a number of factors, including;

1) the distance from the release sources to the offsite residential areas that results in rapid
dispersion and degradation of oxidants and solvents in air;

2) the predominant wind patterns that normally blow away from the nearest residential areas;
3) other meteorological conditions at the site such as the atmospheric mixing height; and

4) drawdowns in ground water levels that reduce the rates of contaminant migration.

Considering these factors, it is unlikely that residents living near the site are, or were exposed to

SSFL-related chemicals and radionuclides at levels that would result in adverse human health effects.

Changes in site operations, such as reduced frequency of rocket engine testing, discontinuation of

trichloroethylene use, and shut down of nuclear operations make it unlikely that future exposures to

the offsite community will occur.

e A more in-depth evaluation of exposure pathways that addresses past, current, and future
exposure to chemicals and radionuclides from the SSFL should be conducted to improve the
assessment of potential offsite exposures and public health implications associated with this site.
Such an assessment must be facilitated through community outreach and participation and must
include health education activities. We further recommend that this assessment address the
following related issues:

e More in-depth evaluation of airborne chemical releases from SSFL operations, including air
dispersion modeling of past accidents and disposal activities, and compilation and use of a
consistent, site-specific meteorological data set to improve the assessment of past exposures to
these substances.

o Development of a regional hydrogeological flow model and additional monitoring at down-
gradient springs or seeps in Simi Valley and Santa Susana Knolls to evaluate the potential for
deep fracture flow and potential future exposure. Also, even though it may not be related to
SSFL, additional source characterization of the perchlorate detection in Simi Valley should be
conducted.

o Additional radiological characterization of Area IV with more sensitive instrumentation and
appropriate grid spacing to assure a lower detection limit.
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A re-analysis of the cancer registry data including additional years of newly available cancer data
and updated demographic information should be conducted to see if the apparent increase in
the incidence rates of bladder and lung cancers persist. A more in-depth evaluation of cancer
data should be conducted that addresses environmental exposures from the SSFL, possible
confounding exposures from other nearby contaminant release sources, and residential
histories.”

In 2006, February 2, 2006 - UCLA’s Center for Environmental Risk Reduction released the final report
entitled, “The Potential for Offsite Exposures Associated with Santa Susana Field Laboratory, Ventura
County, California.” [UCLA, 2006] This report, led by Professor Yoram Cohen, was funded by ATSDR with
the intent of providing more in-depth evaluations in accord with the ATSDR 1999 recommendations. The
study’s pathway conclusions were:

“Migration pathways from SSFL to offsite areas include (but cannot be limited to):

Surface water runoff (controlled and natural) to the north, south and east.

Groundwater migration to the northeast and northwest.

Air dispersion and deposition.

In general, the contribution of soil to offsite exposure was found to be low compared to that
of other pathways.

“Past community exposures of concern include (but cannot be limited to):

Potential chronic exposures to TCE and hydrazine resulting from emissions associated with
rocket engine testing and open-pit burning between 1953 and early 1980s. Potential residential
receptor locations of inhalation exposure include West Hills, Bell Canyon, Dayton Canyon,
Simi Valley, Canoga Park, Chatsworth, Woodland Hills, and Hidden Hills.

Chronic exposure to TCE and associated degradation products in groundwater from 1953 to the
late 1970s via use of private wells east and north of SSFL. Potential receptors include
residents using private wells and residents who habitually ingested area-grown crops or
livestock.

“There is potential for chronic exposures, in areas within ~1-2 miles of SSFL, which include, but are
not limited to:

TCE, vinyl chloride, and 1, 1-DCE in the northeast quadrant off site of SSFL through use of
private groundwater wells or from habitual home-grown crop ingestion.

Arsenic (source unknown) via habitual home-grown crop ingestion in Bell Canyon, Brandeis-
Bardin, and potentially all areas north and east of SSFL, including Simi Valley, Dayton Canyon,
and West Hills.

Lead (source unknown) via incidental soil ingestion/inhalation or from habitual home- grown
crop ingestion in Bell Canyon and potentially areas east of the facility; as well as extended use
of private water wells or habitual home-grown crop ingestion.

“Removal of the large amount of TCE that is estimated to reside in the soil subsurface and
groundwater at SSFL is beyond the capabilities of current remediation technologies. Therefore,
there is potential for long-term exposure to TCE if contaminated groundwater if it comes in contact
with human and ecological receptors and also due to volatilization from the soil subsurface.

“Areas of exposure concern (AEC) include...the upper northeast (offsite) quadrant and Bell Canyon,
West Hills, and Dayton, Woolsey, Meier, Runkle, and Black Canyons.”
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Late in 2006, The Boeing Company provided detailed comments to Professor Cohen on the UCLA report.
[Boeing, 2006] The Boeing general comments included the following:

“..Boeing has a number of general concerns and comments regarding the overall approach taken
in preparing the report, which is set forth below. Taken as a whole, these concerns seriously
question the validity of the report’s conclusions...

“First, Boeing has numerous concerns related to the methodology and use of data in the report.
The report includes many worst-case assumptions and conservative toxicity factors, which result in
overly inflated dose ratios. Multiple conservative assumptions, when compounded, result not in a
worst-case scenario but one that is highly improbable, if not impossible, and which does not
represent potential risk for any single individual or group of individuals. Such overly inflated dose
ratios may cause the reader to incorrectly conclude that the SSFL poses an unacceptably high risk,
when in reality the actual risk is much lower and in many cases may be at or near zero. Thus, the
result is a study that will be prone to misinterpretation and constitute a disservice to the reader.

“Second, the report fails to acknowledge numerous conclusions that state and federal agencies
have made concerning SSFL and the surrounding communities...The UCLA report utilized
essentially the same environmental data base used by the ATSDR study, yet it reached very
different conclusions without explaining the basis for such a departure.

“Third, the report bases its analysis on the maximum values of a small number of environmental
positive detects for soil and water and ignores the totality of the environmental database that is
comprised of mostly non-detects, thereby providing inaccurate and misleading portrayals of
potential exposure issues. For example, Figure 4-3 of the report presents a map of morgenstern
contaminants detected above health-based standards. The map shows the concentration of
carbon tetrachloride at nine times the California Maximum Concentration Level. However, this
representation is misleading because it fails to indicate that of the 895 offsite analyses conducted
for this chemical, there were only 2 off-site detections. Identifying two detections, while failing to
mention 893 non-detections, is not a fair and accurate portrayal of the groundwater data. The use
of maximum detects to calculate dose ratios is a poor surrogate for estimating community
exposures using the entire body of relevant data.

“Fourth, the report also ignores crucial facts concerning the question of past exposures. For
example, the study suggests that historical exposure to TCE emissions from rocket engine
testing/degreasing is a potential concern for many lifelong residents living in eleven "receptor
locales." Modeling results show that TCE concentrations rapidly decline with distance from the
site (to approximately 2 ug/m’ atjust 1 mile). Approximately 89% of TCE emissions from rocket
engine testing/degreasing occurred before 1967. Before 1967, less than twenty residents resided
in the census tract encompassing most of the 1- mile area surrounding SSFL. Yet, the study
inexplicably lists elevated dose ratios at eleven "receptor locales," some of which are located 5 to
10 miles from SSFL. The report also incorrectly uses the large exhaust rates for large LOX-kerosene
engines to estimate emissions from the much smaller hydrazine engines. This has resulted in an
over-estimate of hydrazine emissions by at least 100-fold.

“Fifth, the report ignores the fact that background levels of some chemicals and radionuclides are
found in all soils. The report fails to subtract background from off-site measurements prior to
comparing to health based standards. Consequently, off-site measurements of background
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chemicals and radionuclides are incorrectly identified as contamination from SSFL.

“Sixth, the report does not adequately establish exposure pathways. Transport of specific
contaminants should be traced from an identified SSFL source, through an air or water transport
medium to a receptor (local resident). Specific effects on the food chain, if any, should be
identified. Exposure modes should be established (e.g. inhalation, ingestion, dermal contact, etc.).
Temporal changes in populated areas should be assessed. Finally, the likelihood of occurrence of
the postulated exposure pathways needs to be quantified. Only, then can a realistic risk
assessment be performed.

“Seventh, the report repeatedly claims that assessing health risk impacts was not possible and
beyond the scope of the study. Yet the report presents dose ratios based on overly conservative
estimates of exposures, and then draws conclusions about public health significance.

“Extensive environmental investigations have been ongoing for many years with regulatory
agency review and approval. Until this report, the data have shown that neighboring communities
have not been adversely impacted by SSFL operations. We have an extensive network of
groundwater wells both on and offsite and have been monitoring these wells for 20 years. Based
on our testing of known domestic wells in the vicinity of SSFL, we believe offsite receptors are not
being exposed to contaminants in drinking water resulting from SSFL operations. Groundwater
quality monitoring data show a few sporadic detections, all of which are either below health-
based primary drinking water standards, are attributed to well owner activity, are naturally
occurring, or are inconclusive as to source of contaminant.”

Boeing provides over 50 pages of specific comments. One very important comment addresses the fact
that the study ignored plume rise in evaluating air pathways. In Appendix | of the UCLA report, it is
stated that sources modeled as point sources used the following parameters:

“Stack Height: 0 m

Stack Temperature: 273 K

Stack diameter: 1 m

Stack exit velocity: 0 m/s”

Boeing correctly states
“The parameters used do not correctly represent the type of emissions release. Using a stack
temperature of 273K (32°F) is too low. Rocket engine testing is a turbulent activity and will cause a
plume of pollutants. Depending on the size of the rocket, this plume can reach several hundred feet
into the air resulting in significantly more dispersion in the atmosphere than modeled in the report.
The exhaust from the engine is also at a significantly higher temperature than 273K. The higher
exhaust temperature will also result in more dispersion in the atmosphere.”

Boeing also notes “Stripping towers use an aeration technique. This also results in emissions being
released with some vertical velocity resulting in more dispersion in the atmosphere.”

Other documents have noted the presence of temperature inversions as a frequent weather pattern in
the vicinity of SSFL. During inversions, with any SSFL airborne emissions being above the inversion, there
would be no way for any contaminants to reach the valley floor and the human receptors.

There are numerous factual errors in the UCLA report, such as stating that the cobalt-60 half-life is 5.3
days rather than the correct 5.3 years. It is a long-lived radionuclide, not short-lived. The lack of rigor in
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the study and the documentation is particularly troublesome because of the very alarming conclusions
reached by UCLA. It should be noted that Professor Cohen never responded to the comments or
corrected his document.

Also in 2006, Dr. Alan Warren, Program Director, Environmental Health Science, University of South
Carolina Beaufort, was retained by The Boeing Company to comment on the above UCLA study. His
comments, which are taken as direct quotations, provide a thorough and thoughtful assessment.

[Warren, 2006]

“..First, | wish to acknowledge the study’s authors who expended considerable effort to conduct
“A more in-depth evaluation of exposure pathways...,” as recommended in ATSDR’s Draft
Preliminary Site Evaluation released in 1999. ATSDR’s evaluation failed to identify a public health
hazard to the communities surrounding SSFL and stated that exposures via all pathways (i.e.,
air, water and soil) were likely of insufficient magnitude to result in adverse human health effects.
It further indicated future exposures of any health consequence were unlikely. The following
statements were excerpted from the ATSDR evaluation:

“Air Pathway: Based on the distance from the onsite release sources to offsite residential areas,
the predominant wind directions, the meteorological conditions at the site, and the rapid
dispersion and degradation of oxidants in air, it is unlikely that offsite residents have been, or
currently are being exposed to chemicals and radionuclides at concentrations that would result in
adverse human health effects.

“Ground and Surface Water Pathway: Based on our preliminary review of the available data,
there is no indication that residents living near the SSFL have been exposed, or are currently
being exposed to chemicals or radionuclides in ground water or surface water at levels that would
result in adverse human health effects. Based on the discontinuation of TCE use and the
effectiveness of the ground water treatment system, it is unlikely that future exposure to
chemicals or radionuclides will occur.

“Soil and Sediment Pathway: Based on our preliminary review of the available data, ATSDR has
no indication that persons in the community surrounding the SSFL have been, or are currently
being exposed to chemicals or radionuclides in soil or sediment from the SSFL at levels that
would result in adverse human health effects.

“Conclusions: In this preliminary evaluation of available data and information, ATSDR has not
identified an apparent public health hazard to the surrounding communities because people
have not been, and are currently not being exposed to chemicals and radionuclides from the site
at levels that are likely to result in adverse health effects.

“Changes in site operations, such as reduced frequency of rocket engine testing, discontinuation
of trichloroethylene use, and shut down of nuclear operations make it unlikely that future
exposures to the offsite community will occur.

“Because the conduct of the present study was a recommendation of ATSDR’s evaluation, it is
noteworthy that it leaves the reader with quite the opposite impression — that completed
exposure pathways exist for numerous chemical and radiological contaminants found offsite in
sufficient concentrations to pose an unacceptable health risk. Regardless of the study’s intent,
this is the message it conveys. Unfortunately, no effort is made in the present study to reconcile
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it with that published by ATSDR just 6 years earlier. This raises an obvious question —what data
have been collected or modeled to invalidate the above excerpted statements made by a
government agency that consistently applies the precautionary principle and whose self-
described mission is to “..serve the public by using the best science, taking responsive public
health actions, and providing trusted health information to prevent harmful exposures and
diseases related to toxic substances”? In this regard, it is noteworthy that the overwhelming
majority of monitoring data compiled and evaluated in the present study was collected prior to
1999 and was thus available to ATSDR when formulating its conclusions. Seemingly, the authors of
the present study would be obliged to discuss their study in the context of that of ATSDR,
especially considering that it was conducted in response to recommendations made in ATSDR’s
preliminary evaluation and is an ATSDR-funded initiative.

“Due to insufficient data, neither ATSDR’s evaluation nor the present study conducted
quantitative, site-specific exposure and risk assessments for offsite receptors. In the case of the
present study, however, the absence of data does not justify giving credence to an array of
potential exposure scenarios regardless of their probability of occurrence, or in the event they
did occur, how insignificant the added health risks might be. In fact, the study does so despite
what amounts to a lack of empirical evidence for any fully completed exposure pathway for any
of the numerous “chemicals of concern.” Nonetheless, dose ratios (DRs) were calculated in
what can only be described as a screening-level risk assessment apt to mislead those not
technically astute enough to differentiate hypothetical from real risk or recognize the study
represents the application of the precautionary principle run amuck. Indeed, much of the problem
stems from the numerous worst-case assumptions freely integrated into dosage calculations
that when examined relative to inherently conservative toxicity factors, result in grossly
inflated DRs. Such DRs create the false impression that a particular exposure scenario may pose an
unacceptably high risk, when in reality, the actual risk is much lower and in many cases at or
near zero. In other words, multiple conservative assumptions, when compounded, result not in a
worst-case scenario but one that is highly improbable, if not impossible, and pertains to no single
individual or group of individuals. Therefore, the implementation of a worst-case strategy has
resulted in a study that can be likened to “throwing stuff at a wall to see what sticks,” rather
than an attempt to determine those exposure pathways that are complete and the real risk, if
any, associated with them. We are thus left with a study prone to misinterpretation that will be
cited in support of the argument that chemicals and/or radionuclides emanating from SSFL are a
plausible explanation for every past, present and future illness and untimely death of
unknown etiology.

“The present study makes no attempt to hide its extreme conservatism, though in this case
admitting to the problem is not the first step in its solution. What is done is done and the best
approach now is to minimize the potential for the report to misrepresent the risk posed by SSFL
before its finalization. To this end, an additional section should be drafted and added to Chapter
8.0 that fully discusses the conservatism that pervades the study and the implications that
compounded conservatism has on the relevance of the report for any one individual or group of
individuals. The study should also consider the possibility that overly inflated DRs are an ill-
conceived means of providing a relative ranking of potential doses for various receptor locations
of concern. In this regard, it is important that the study acknowledge the likelihood of health
effects occurring with a DR greater than one depends in large part on the margin of safety
inherent in the toxicity constant used in its derivation. This necessitates that great care be
taken in ranking or prioritizing based on DR comparisons since differences may stem from
varying degrees of certainty with which a toxicity constant can be accurately derived rather than
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any real difference in the inherent toxicity of the chemicals being compared. This is one reason
why one can not necessarily equate the extent to which a DR exceeds one with the level of risk
the chemical might pose. This point is particularly relevant given that DRs were derived with an
upper-bound as high as 21,000 (i.e., inhalation route for TCE in groundwater), a DR which might
be alarming less one realizes the unlikelihood of the exposure scenario and the many
unvalidated assumptions on which it is based. Such problems can be avoided in the future if
similar studies are treated less like academic exercises and more as a means of allaying the fears
of those least likely to incur unusually high risks and focusing concern on those who warrant it.

“With these goals in mind, the study should have attempted to characterize the full distribution of
exposure levels in the population as accurately as possible, rather than defaulting to the worst
case. Doing so would admittedly have been more difficult, but also more informative. For
example, the study suggests that historical exposure to TCE emissions from rocket engine
testing/degreasing is a potential concern for many lifelong residents living in eleven “receptor
locales.” However, 89% of TCE emissions from rocket engine testing/degreasing occurred pre-
1967 at a time when less than twenty residents resided in the census tract encompassing most
of the 1 mile area surrounding SSFL. Given the precipitous decline in modeled TCE air
concentrations with increasing distance from SSFL (concentrations were ~ 2 ug/m’ just 1 mile
from the site), chronic exposure to TCE emissions would not theoretically result in even one
excess cancer based on population estimates and California’s TCE inhalation unit risk factor of
2E-6 (ug/m’)". Nonetheless, the study lists an average DR associated with TCE emissions from
rocket engine testing/degreasing of 308 (range: 30 to 1942) for the eleven “receptor locales,” some
of which are located 5 to 10 miles from SSFL. As such, the study is likely to be unnecessarily
alarmist to residents of those “receptor locales” for which a worst-case scenario suggests
elevated risks. Another example of the study’s bent to portraying exposure issues in a bad light is
found in Figure 4-3, which presents a map of groundwater contaminants detected above health-
based standards. The map reports that the concentration of carbon tetrachloride was nine times
the California MCL, but fails to indicate that of the 895 offsite analyses conducted for the
chemical, there were only 2 offsite detections (see Table 7 of ATSDR’s 1999 evaluation).

“In addition to the suggestion that a section devoted solely to the study’s conservatism be
added, it would be helpful if the theoretical risks inferred by numerous DRs well in excess of one
were discussed in a broader context using a comparative risk analysis approach whenever
possible. For example, a slide was presented at a February 2006 SSFL Workgroup Meeting
showing annual average SSFL emissions (1955-2000) relative to those of Los Angeles and Ventura
counties in 1990-1993. The slide indicated that with the exception of hydrazine, SSFL was
responsible for a miniscule fraction of the hazardous air pollutants emitted (< 5% in the case of
TCE). Therefore, any association between air emissions from SSFL and disease rates would be
confounded by other sources impacting the “receptor locales” surrounding the site. Such
information would suggest that SSFL emissions are at best, a minimal contributor to one’s
overall risk, thereby allowing the study’s results to be placed into proper perspective. This is
important given the pending release of a report [ Morgenstern, H., et.al., 2007] on cancer
incidence surrounding SSFL. Given its worst-case approach, the present study is incapable of
providing realistic exposure data to explain differences in cancer incidence rates. The absence of
such data explains the epidemiological study’s reliance on residential distance from SSFL as a
surrogate measure of exposure. The use of such a surrogate will result in almost certain exposure
misclassification that can lead to a substantial overestimation or underestimation of the
association of the exposure with the cancers under study. As such, it is alone sufficient to cast
doubt upon the study as a reliable indicator as to whether SSFL has posed a cancer risk to
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nearby residents. If the February 2006 presentation on cancer incidence near SSFL is indicative of
the soon-to-be-released epidemiological study, findings suggest historical exposures from SSFL
have not posed a considerable cancer risk. Based on the February presentation, very few of the
36 risk ratios (RRs) graphically presented appeared significantly elevated. Furthermore, only three
of the 36 reported RRs were in excess of two and all three occurred among Hispanics, very few of
whom lived near SSFL when emissions were at their highest. Thus, it appears as though the results
of the soon-to-be-released epidemiological study will be largely consistent with the conclusions
of ATSDR’s preliminary evaluation and fail to support the level of concern for past exposures
conveyed by the present study.”

Also in 2006, the Groundwater Advisory Panel (Panel) provided the following comments based on a
preliminary review of the UCLA Pathway Report, primarily Chapter 7 entitled “TCE Contamination.”
[Groundwater Advisory Panel, 2006] The report describes in Section 7.2 “A Simplified Conceptual Model

of TCE Distribution in SSFL Groundwater.” There are both conceptual and factual errors in this section
which result in erroneous inferences and conclusions.

1)

2)

3)

UCLA: “This means that the infiltrating TCE penetrated to depths below the water table and
continued to sink until the resistances posed by friction against the fracture walls and
buoyancy forces halted its progress”.

Panel: “Friction is force that acts only when there is motion. It affects the rate of DNAPL motion,
but has no influence on when DNAPL ceases to move. Buoyancy is a driving force always acting to
promote downward migration; it can never act to halt the progress of downward migration of
DNAPL. Downward motion of DNAPL ceases only when all driving forces are balanced.”

UCLA: “At SSFL, where fractured flow dominates, DNAPL dissolution is expected to be slow and
most of the DNAPL that reaches groundwater may still be harbored in fractures”.

Panel: “Thousands of measurements of TCE mass present in cores provide overwhelming
evidence that no significant DNAPL is now present in the SSFL groundwater. The conclusions
drawn from these data are supported by widely accepted calculations of the time required for
DNAPL in fractures to dissolve into contiguous waters.”

UCLA: “Thus, the MW model’s estimates of diffusive penetration into sandstone are much
higher than would be suggested by the team’s estimate of the diffusion coefficient of TCE”.
Panel: “This statement in Section 7.3.1 summarizes an inference made at several places that
Boeing and its consultants have overestimated the effect of diffusive mass transfer of TCE into
the sandstone matrix because sorption may be greater than used by Boeing. However, it is a well
known fact that sorption, as characterized by the retardation factor, actually increases the rate of
mass transfer from the fracture to the matrix, instead of decreasing it as claimed in the subject
report. The reasoning and mathematical support for this fact are described in detail in Chapter
12, “Dense Chlorinated Solvents and Other DNAPLs in Groundwater, Pankow and Cherry, editors.
This chapter references and summarizes several papers that are relevant to this issue. Also, it is
shown in this chapter that the dependence of mass transfer from fracture to matrix upon
tortuosity is not nearly as strong as implied by the authors. In fact, if one uses the values for
retardation and tortuosity presented in Section 7.3.1, it is concluded that more TCE has
transferred to the matrix than is calculated using typical parameters for SSFL.”

Conclusions

From the epidemiological studies of cancer incidence in the vicinity of the Santa Susana Field Laboratory
(SSFL) using cancer registry data, it is clear that there is no evidence of elevated off-site cancer rates
resulting from operations at SSFL. The most pessimistic results, cited by Dr. Morgenstern, are within the

22
Studies of Health Effects Possibly Related to the Operation of the Santa Susana Field Laboratory (SSFL)



http://ssflcag.net/resources/Cancer_Studies/%5BGroundwater%20Advisory%20Panel%2C%202006%5D%20Advisory_Panel_Comments_on_UCLA_Report.pdf



range of expected statistical variation and he has acknowledged the methodological limitations of his
study.

Dr. Morgenstern also led two health studies of Rocketdyne workers. The first study identified an
increased risk of dying from cancers of the blood and lymph system (such as leukemia and lymphoma),
lung cancer, and upper aero-digestive tract cancers (mouth, throat, esophagus and stomach). The
second study reported the observed positive association between presumptive exposures to hydrazine
and the rates of dying from cancers of the lung.

The Agency for Toxic Substances and Disease Registry (ATSDR) of the U. S. Center for Disease Control
(CDC) reviewed the above UCLA worker health studies and concluded that the studies were well
designed and the data analysis was rigorous, but that the studies had some weaknesses. These included
high uncertainty in internal radiation doses, and lack of knowledge of exposures received before
employment at SSFL. Although the study attempted to control for the effect of other chemical
exposures (i.e., hydrazine and asbestos), misclassification of the chemical exposures is highly likely. The
use of the upper aerodigestive tract cancers group is somewhat unusual, although it is meant to take
consideration the properties of internally deposited radionuclides. Another problem of the study is the
small number of cancer deaths, particularly in the high dose group (e.g., >200 mSv). Most of these
limitations are acknowledged appropriately in the report. Given the limitations, the most consistent and
biologically plausible finding of the study is the hemato-lymphopoietic cancers. The observed positive
relationship between external radiation and lung cancer mortality has not been reported consistently in
other studies of nuclear workers.

Boeing sponsored a worker health study conducted by the International Epidemiological Institute which,
when compared with the UCLA studies, covered many more workers over a longer period of time and
estimated radiation doses from biokinetic models for 16 organs or tissues and combined external and
internal dose measurements in their analyses of specific cancers. They also included radiation doses
received before and after employment at Rocketdyne; using other databases, and to estimate radiation
effects, they compared radiation-monitored workers with unmonitored workers assumed to be
unexposed. While the less rigorous UCLA studies showed some possible health effects from worker
chemical and radiation exposures, the IEl studies showed none, with the exceptions of cancer of the
kidney (SMR 2.22) which was based on only 7 deaths.

The 1999 ATSDR pathway study concluded that it is unlikely that people living in communities near the
site have been exposed to substances from the site at levels that would have resulted in adverse health
effects, and although chemicals and radionuclides were released from the site, the likelihood of those
releases resulting in human exposure is limited by a number of factors, including: the distance from the
release sources to the offsite residential areas that results in rapid dispersion and degradation of
oxidants and solvents in air; the predominant wind patterns that normally blow away from the nearest
residential areas; other meteorological conditions at the site such as the atmospheric mixing height; and
drawdown in ground water levels that reduce the rates of contaminant migration. ATSDR stated that
considering these factors, it is unlikely that residents living near the site are, or were exposed to SSFL-
related chemicals and radionuclides at levels that would result in adverse human health effects. Changes
in site operations, such as reduced frequency of rocket engine testing, discontinuation of
trichloroethylene use, and shut down of nuclear operations make it unlikely that future exposures to the
offsite community will occur.

Professor Yoram Cohen of UCLA led a pathway study that used essentially the same data as ATSDR, yet
reached the opposite conclusion that residents in many areas adjacent to SSFL were at substantial risk
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from contamination resulting from SSFL operations. Both Boeing and Dr. Alan Warren provided
extensive comments to Professor Cohen, but despite the acknowledged extreme conservatism of the
assumptions and analyses of his study, he failed to respond to the comments. The comments document
the reasons why Professor Cohen’s conclusions lack sufficient technical basis.

It is interesting to note that Dr. Morgenstern and Professor Cohen were both members of the UCLA
Santa Susana Field Laboratory (SSFL) Public Health Initiative and their work was sponsored and directed
by the Santa Susana Advisory Panel, led by Dan Hirsch, and publicized by the SSFL Workgroup, also led
by Dan Hirsch. The publicized conclusions of the UCLA investigators seem to be at variance with those of
all of the other epidemiologists and toxicologists, whether in public or private service. It is disingenuous
to claim that the UCLA investigators are more credible because they were independent, while the others
were not. Dan Hirsch is an avowed antinuclear activist who has litigated against Boeing, DOE, and DTSC,
and is certainly not independent. The close relationship between Professor Cohen and Dan Hirsch can be
seen from the following excerpt from the UCLA Newsroom [UCLA, 2008]:

“The Rosenfield Prize recognizes innovative collaborations between faculty and regional nonprofits
aimed at addressing critical issues affecting the community. This year's honorees have focused on
issues involving the environment, health care, teen suicide prevention and theater. Each partnership
will receive a 525,000 award.

“Yoram Cohen / Committee to Bridge the Gap

Cohen, a professor of chemical and biomolecular engineering, and the Committee to Bridge the Gap,
a nuclear policy organization focused on nuclear safety, waste disposal, proliferation issues and
disarmament, joined to help Simi Valley and its surrounding communities deal with environmental
issues associated with the Santa Susana Field Laboratory, a site used until 1959 for the development
of nuclear reactors and currently owned by Boeing. The partnership educated the public about the
adverse environmental and health impacts associated with the release of chemical contaminants
and radionuclides from various operations at the site and conducted a study that found that
hazardous chemicals from the site had reached off-site locations. This four-year scientific and
community effort contributed to the development and passage of a bill, authored by state Sen. Sheila
Kuehl, to ensure the proper cleanup of the site and its designation as a state park when Boeing
vacates the area.”

The completely opposite conclusions of the UCLA researchers and the others exactly mirror the
polarization within the community. Both views cannot be correct. It would be extremely beneficial to
the resolution of the issues relating to purported health effects from SSFL operations, to have a public
workshop where the various authors of these health studies can meet and discuss the reports and the
comments and see if there is a technically sound commonality. The SSFL cleanup discussion needs to
move beyond partisan advocacy into the realm of science-based decision-making.
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Table of Acronyms

Acronym/Abbreviation

1,1-DCE
AEC
ANLL
ATSDR
CalEPA/DTSC
CBG
CDC
CDHS
Cl

CLL
DHS
DNAPL
DOE
DRs
DTSC

F

HML
IEI

K

LA
MCL
mSv

NIOSH

RB
RR
SIR
SMR
SSFL
TCE
TCSP
TRCR
UCLA
VEN

ug/m?

Definition
Dichloroethene/Dichloroethylene
Areas of exposure concern
Acute Non-Lymphocytic Leukemia
Agency for Toxic Substances and Disease Registry

California Environmental Protection Agency/Department of Toxic Substances

Committee to Bridge the Gap

Centers for Disease Control

California Department of Health Services
Confidence Interval

Chronic lymphocytic leukemia
Department of Health Services

Dense non-aqueous phase liquid
Department of Energy

Dose Ratios

Department of Toxic Substances Control
Fahrenheit

Hazardous Materials Laboratory; part of the DTSC
International Epidemiology Institute
Kelvin

Los Angeles

Maximum Concentration Level
milliSievert

number

National Institute for Occupational Safety and Health
probability

retinoblastoma

Relative risk

Standard Incidence Ratio

Standard Mortality Ratio

Santa Susana Field Laboratory
Trichloroethylene/Trichloroethene
Tri-Counties Cancer Surveillance Program
Tri-County Regional Cancer Registry
University of California at Los Angeles
Ventura

microgram/cubic meter
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Abraham Weitzberg, PhD
5711 Como Circle
Woodland Hills, CA 91367

November 2, 2010

U.S. Department of Energy Investigations

Office of Inspector General Bureau of State Audits

1000 Independence Avenue, SW 555 Capitol Mall, Suite 300

Washington, DC 20585 Sacramento, California 95814

Via email ighotline@hg.doe.gov Via FAX 916-322-2603 Attn: Investigation
NASA Office of Inspector General U.S. Environmental Protection Agency

P.O. Box 23089 Office of Inspector General Hotline (2431M)
L'Enfant Plaza Station 1200 Pennsylvania Avenue, NW
Washington, D.C. 20026 Washington, DC 20460

Via email Via email OIG_Hotline@epa.gov

http://oig.nasa.gov/cyberhotline.html

Subject: Fraud, Waste, and Abuse relating to the cleanup of the Santa Susanna Field Laboratory at
Chatsworth, California

Inspectors General and Auditors:

I am writing to report ongoing and potentially worsening problems with the cleanup of the Santa
Susanna Field Laboratory at Chatsworth, California. The key issue of immediate concern is that an
unwarranted, unduly severe and damaging cleanup is being imposed by California elected officials
working through Linda Adams, Secretary for Environmental Protection, CAL/EPA. As is well
documented and well known in the named agencies, the Responsible Parties for the site are DOE,
NASA, and the Boeing Company. The California Department of Toxic Substances Control (DTSC) has
assumed oversight and regulatory responsibility, and EPA is providing technical expertise in the area of
sampling for radioactive materials in the soil. There have been decades of ongoing cleanup activities
and there are continuing negotiations over new consent agreements to move forward with the site
cleanup after many years of delay. The events that triggered my complaint were the release of
Agreements in Principle (AIPs) announced on September 3, 2010 between DTSC and DOE, and DTSC
and NASA, followed by the release of the Draft DOE Administrative Order on Consent (AOC) on
October 27, 2010.

Although lauded as a major breakthrough in the press release from Assemblymember Julia Brownley
(Attachment 1), in actuality the AlIPs were the result of inappropriate political influence by elected
State and Federal Officials on the State and Federal agencies. The AlIPs were released without
appropriate technical inputs from DTSC, DOE and NASA staff. As a result, the AIPs were severely
flawed, and would violate NEPA, CERCLA, and CEQA. They would place the surrounding populace at
risk, cause severe damage to the SSFL environment, and waste considerable amounts of tax dollars to
achieve cleanup levels that are neither necessary nor appropriate. The original AIP announcement
from DTSC requested comments by October 1, 2010 and there were verbal assurances that comments

1


mailto:ighotline@hq.doe.gov
http://oig.nasa.gov/cyberhotline.html

would be discussed in public meetings and taken into consideration during the revision process.
However, there were no substantive discussions of the comments, and the AIPs were unchanged, and
the severely flawed Draft DOE AOC was released on October 27, 2010 with a planned signature date of
December 6, 2010. Of immediate concern is the likelihood that the same political pressures will cause
DOE to sign the AOC without due regard to the fiscal and environmental consequences. A similar
concern exists for the NASA AOC when it is released. Immediate action must be taken by the respective
OIG and State Auditors to avert this calamity, and allow a suitable period for a more reasoned
evaluation of the AIPs and AOCs. As now constituted the Agreements will surely lead to unnecessary
remediation without any commensurate risk reduction benefits and at considerable wasteful expense
to the Government.

Inappropriate Political Influence

The inappropriate activities are well documented by the words of the perpetrators themselves both in
Attachment 1 and the Attachment 2 news article and in subsequent public meetings. It is commonly
acknowledged that as stated in Attachment 1 Senator Barbara Boxer through the White House
pressured Energy Secretary Chu and NASA Administrator Bolden to agree to the AlPs, despite the
misgivings of their technical staffs. The DTSC technical staff also said that they had not seen the AIPs
before they were released by Linda Adams. The timing of the DTSC announcement just before the
Labor Day holiday came as a surprise to the DOE and NASA staff who had problems with the AIPs and
who believed they were still in negotiation. These statements were made at the public SSFL Workgroup
meeting on September 16, 2010.

While DOE and NASA were surprised, California elected officials and anti-nuclear activist Dan Hirsch
obviously was not. Hirsch was able to have a letter written and signed and presented to Boeing at a
photo-op at SSFL on September 8, 2010 (Attachment 2). Hirsch’s website provides several pictures of
the event -- http://www.committeetobridgethegap.org/electeds.html, and his website exhorts his
followers to support the AlPs, as written -- http://www.committeetobridgethegap.org/. It is reasonable
to question why Hirsch so strongly supports the defective AlPs, while the agencies that have to
implement them have such severe and valid reservations.

The role of activist Hirsch is key to the political influence at both the California and National levels. The
Attachment 1 press release talks about a 1959 accident at the Sodium Reactor Experiment at SSFL.
Hirsch, President of Committee to Bridge the Gap, as part of his anti-nuclear activities, was
instrumental in publicizing this event starting in about 1989, and convincing several California
legislators and members of the public of widespread radiation release and massive cover-ups by the
AEC. While there was never any health risks to the public from the accident, as was discussed and
documented at a DOE Workshop on August 31, 2009, Hirsch nevertheless was able to get California to
pass SB990 (which he authored) and continue to influence the California legislators. The cleanup
requirements of SB990 are unnecessary to protect the public, are unattainable at any cost, and would
result in severe damage to the SSFL environment. As will be discussed later, the AlPs and the DOE AOC
go even further than SB990 in the wrong direction.

Hirsch has dominated the SSFL Workgroup activities since its inception over 20 years ago. He
dominates the meetings, where he browbeats and threatens the agency employees by stating he will
go to the various legislative committees. Public input from other than Hirsch’s allies on the Workgroup
is severely restricted, and so there is the appearance that he represents the views of the community.
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While Hirsch and the elected officials certainly have the right to express themselves, they cross the line
when behind-the-scene manipulations are used to avoid open discussion of essential issues and to
dictate the terms of an excessive cleanup to unrealistic requirements for no valid reason. A recent
example of such interference was the furor created by Hirsch and his activist supporters over the
planned removal of some soil from the NASA area, under an Interim Source Removal Action (ISRA). The
soil has unacceptable levels of lead and dioxin, and also has low levels of Cs-137. The Cs-137 was
slightly above background and was deemed safe by the California Department of Public Health (DPH),
Radiologic Health Branch to be removed and deposited in a Class 1 or Class 2 hazardous waste landfill
(Attachment 3). The activists objected, and there was no shipment to Kettleman City. In April 2010,
NASA attempted to send to soil to an out-of state facility. Hirsch objected on April 14, 2010:
http://ssfl.msfc.nasa.gov/documents/comm/Hirsch to Egoscue.pdf .

By April 15, only one day later, 2010 NASA’s plans were put on hold.
http://ssfl.msfc.nasa.gov/documents/comm/Owens to Boeing NASA.pdf

http://ssfl.msfc.nasa.gov/documents/comm/Elliott to Owens.pdf

http://ssfl.msfc.nasa.gov/documents/comm/Costa to Owens.pdf .

Stated succinctly, Hirsch complains to a State agency which immediately rolls over. The soil is not
radioactive waste by any customary definition and never was. The ISRA is again delayed and the risk of
groundwater contamination continues over a specious issue.

It is legitimate to ask how Activist Hirsch gets the power to define Low Level Radioactive Waste and get
the State and Federal agencies to bend to his will, even when he is wrong. The Cs-137 concentration is
more than an order of magnitude lower than the screening guidelines of the EPA, the Nuclear
Regulatory Commission, or the DTSC itself at other locations in California. Recently, based on the
SB990/AIP requirements, DTSC has overruled the original DPH position, using background data that is
biased on the low side and site sample data that is biased to the high side. This effectively shows what
will be the consequences of rigorously applying the political SB990/AIP requirements to any future
SSFL cleanup. Of ongoing concern will be the real possibility that political interference will also force
background determinations by EPA and DTSC to unreasonably low levels, as in the Cs-137 example, and
thus cause the excessive cleanup to become a reality.

Deficiencies with the AIPs and AOC

From comments made by agency staff at public meetings and from some informal conversations it is
apparent that deficiencies in the AIPs are well known to the agencies. The recent draft DOE AOC can be
found at: http://www.dtsc-

ssfl.com/files/lib pub comment docs/docs for review/64767 SSFL DOE Draft AOC.pdf

My comments on that document and the review and comment process are included as Attachment 4,
bellow. All of the comments on the DOE and NASA Agreements in Principle, together with the
respective DTSC responses are to be found at; http://www.dtsc-

ssfl.com/files/lib correspond/agreements/64765 AIP Response to Comments Volume I.pdf, and
http://www.dtsc-

ssfl.com/files/lib_correspond/agreements/64766 AIP_Response to Comments Volume |l.pdf,. |
direct you to my comments which can be found at Page 196 of Volume Il and those of John Luker, Vice
President of the Santa Susana Mountain Park Association, which can be found at Page 75 of Volume Il.
Similar comments made by Boeing can be found at:
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http://www.acmela.org/images/Boeing to DTSC AIP Tech Comments October 1 of 2010.pdf and
http://www.acmela.org/images/Boeing to DTSC AIP Comments September 30 of 2010.pdf. It
should be readily apparent to an independent investigator that these issues are substantive and should
not have been overlooked or ignored in the drafting off the AIPs or the DOE AOC. The only reason that
can reasonably be given for the haste in which the AIPs were released together with claims of major
progress towards a cleanup, is that political influence overrode practical technical considerations for
implementation as well as legal requirements of and guidance for existing Federal and State laws such
as NEPA, CERCLA, and CEQA.

Two of the major unresolved technical issues are briefly summarized below:

1. The ‘cleanup to background’ approach as described in the AOC ensures that remediation limits for
all possible contaminants of concern will be close to background or detection limits if there is no
natural background. The EPA’s procedures for establishing these limits are not defined and the
consequences of any limits will not be known until after the site characterization is completed. The
DTSC decision to use a fixed lookup table rather than the customary risk assessment to make
remediation decisions, plus the fact that there will be a large number of analytes close to
background or slightly above detection limits that pose no risk will almost ensure that something in
most samples will require remediation, regardless of real risk to the populace.

2. The issue of establishing Cs-137 cleanup levels will be a major issue of contention throughout the
cleanup, because Cs-137 exists throughout the SSFL site as a result of worldwide fallout from
weapons testing. Questions have been raised about EPA performing background sampling in
drainage areas where Cs-137 is known to accumulate, but it appears that this critical activity may
not be performed. It is known that a factor of three increase in background is possible, which
would change the cleanup decisions as was seen in the case of the NASA ELV ISRA for Outfall 9,
which also included a drainage area. In this case there is concern that political interference would
force unjustifiable remediation, and Cs-137 from weapons testing would be mischaracterized as
contamination.

These and other technical issues need to be addressed before the AOC is signed, not after DOE has
committed to an excessive cleanup. The connection between the political interference and the
technical issues is clear. In all meetings where issues are raised, it is Activist Hirsch who rises to defend
the DTSC approach, not the DTSC technical staff or the DOE or NASA staff. It is clear that as far as SSFL
is concerned, Hirsch is the prime force in the California power structure. He is answerable to no one
but himself and it is the taxpayers who will have to pay for an excessive cleanup.

It important to note that the Boeing estimate of about 100,000 trucks needed to remove the soil to
achieve a cleanup to background may be on the low side. Such a cleanup would have severe
environmental consequences and would have health impacts that would likely far outweigh any risk
reduction benefits of the cleanup. The costs of such a cleanup would be exorbitant and would be very
wasteful of taxpayer dollars. Also, the cost effectiveness of the expenditure of Stimulus Funds for the
EPA radiological studies comes into question if they are misused as a result of political interference.
While it is very important to address the remaining issues during the public comment period before the
AOC is signed, it is the flawed process by which the AIPs and AOC were developed that continues to be
the major problem.
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Summary and Conclusions

The agency technical staffs are highly qualified and conscientious and are capable of doing an excellent
job of cleaning up SSFL to an acceptable level, if left to do so without political interference. Agency
management must be held accountable for the actions of their agencies, when these actions are
contrary to the public interests, violate Federal and State laws and waste taxpayer money. The names
of the individuals responsible for the questionable negotiation decisions and drafting the AIPs and AOC
are unknown to me, but they and the responsible technical managers whose inputs were either not
requested or not heeded should be listed in the appropriate agency records. | am hoping that my
complaint will result in sufficient independent investigation to lead to corrective actions that will put
the SSFL cleanup back on the right track. In the interim, | am requesting that any signing of the AOC be
put on hold until there can be full and open discussion of all the issues that have been raised, and the
AOC revised accordingly.

The grave deficiencies in the AIPs have led to the similarly defective DOE AOC and there have been no
substantive discussions with the community, followed by resolution of the AOC flaws. Further decisions
driven by a political agenda irrespective of the consequences should not be allowed. Thus far, the
agencies have been hamstrung by political intervention, responding to the special agenda of a single
individual activist. Boeing was forced to sue California because of the onerous and probably illegal
terms of SB990. All parties except the activists are committed to a reasoned risk-based cleanup, so that
more harm is not caused by the remediation than the benefits it is supposed to bring.

I have only provided a small portion of the large amount information that is available. There is
additional information on Federal and State agency websites and activist websites relating to SSFL and
the Santa Susanna cleanup. Google works very well. Many public meetings have been recorded by
Adam Salkin (AdamSalkin@gmail.com) and these can be used to substantiate verbal statements that
show the excessive political influence. | will be happy to provide additional information to investigators
as necessary. | have been quite open about the views | have expressed in this letter and do not require
anonymity.

Thank you,

Abraham Weitzberg
818-347-5068
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Assemblymember Brownley Lauds
Historic SSFL Cleanup Deal

SAN FERNANDO VALLEY -- Just over 50 years ago, an uncontained partial
nuclear meltdown occurred at the Santa Susana Field Laboratory in the
Chatsworth Hills, with radioactive releases that the Department of Energy, NASA
and Rocketdyne, the site operators, kept secret from the public and regulators for
decades. A third of the core melted, power had risen uncontrollably, and fuel
temperatures shot up to the level that the fuel rods lost their integrity and
released massive amounts of radioactivity into the air. Later revelations
uncovered more accidents in at least four of the ten nuclear reactors and a long
list of reckless activities and disposal practices that have left the site both
radioactively and chemically contaminated to this day. The accident has been
compared to the Three Mile Island catastrophe, and may actually have been
worse.

In 2007, then-State Senator Sheila Kuehl and Assemblymember Julia Brownley as
joint authors succeeded in getting legislation passed - SB990 - setting a very high
standard for cleanup of the site. The Boeing Company, current owner of the site,
has fought to overturn SB990 from the day it passed, and filed suit against
California last year.

However, today the Department of Energy and NASA reached a historic
agreement with the California Department of Toxic Substances Control (DTSC) to
clean up the site to background levels and in full compliance with SB990. The
Environmental Protection Agency will do monitoring of the radiation cleanup. This
will be one of the highest levels of cleanup of any contaminated site in the
country.

"Today's unprecedented agreement caps 30 years of struggle by the community
to get this site cleaned up," Assemblymember Brownley said. "Finally we have a
deal with these two Federal entities. Too many people have gotten sick. Reports
of radiation-associated cancers over the decades cannot be ignored. The
importance of this deal cannot be overstated, and the community that has been
so severely impacted by the presence of the SSFL virtually in their back yards will
have the important opportunity to comment on the deal before the final
signatures are put on paper.
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"It's also imperative that key people who have been working exhaustively over
the years to reach this point get the recognition they deserve. State Senator
Kuehl kept carrying legislation to get this cleanup done, never giving up after the
special interests Killed bill after bill until SB990, which I was proud to jointly
author, was signed into law. CalEPA Secretary Linda Adams has been nothing
short of heroic, and was hands-on every step of the way to insure that the public
health and safety is fully protected to the highest level possible, and | am grateful
to Governor Schwarzenegger for this newest expression of his commitment to
environmental protection.

"None of this would have happened but for Senator Barbara Boxer's personal
intercession with the White House. She sealed this deal with DOE Secretary
Steven Chu and NASA Administrator Charles Bolden. The DOE made a promise to
the Senator's Committee two years ago and she was going to hold them to it.

"Mostly, | need to thank the community members, who never lost hope, and
never stopped fighting year after year after year. All of these people are truly
amazing, and my admiration for them is unbounded."
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Attachment 3 — CA-DPH letter to Boeing

| h | State of California—Health and Human Services Agency
" \JL/\' J California Department of Public Health
9CDPH

MARK B HORTON, MD, MSPH ARNOLD SCHWARZENEGGER
Director Gaovemor

" September 24, 2009

Mr. Phil Rutherford, Manager
Health, Safety & Radiation Service
The Boeing Company

Santa Susana Field Laboratory
5800 Woolsey Canyon Road,
Canoga Park, CA 91304-1148

Dear Mr. Rutherford,

In response to your letter dated September 11, 2009, regarding SHEA-109081, disposal
of IRSA outfall 009 soil to a Class 1 or 2 hazardous waste landfill. California :
Department of Public Health, Radiologic Health Branch (RHB) has reviewed the

- analysis provided in the attachment and finds the proposal does not represent a public
health threat and meets the criteria of the Executive Order D-62-02.

Therefore; RHB concurs with your finding to send the material to either a Class 1 or
Class 2 landfill.

If you have any questions, please contact me at (916) 440-7942.

Sincerely,.

2

Gary W. Butner, Chief
Radiologic Health Branch

cc: James M. Passas, DTSC
- Samuel Unger, RWQCB -
Cassandra Owens RWQCB
William Chi, CDPH-OLS
Peter Sapunor, CDPH-OLS



Attachment 4 — A. Weitzberg Comments on DOE AOC

Abraham Weitzberg, PhD
5711 Como Circle
Woodland Hills, CA 91367

November 1, 2010
To: DTSC

Comments on DRAFT DOE AOC

The Draft DOE AOC, as presented, contains almost all of the flaws of the AIP, which remained
unchanged. Most substantive negative comments about the AIPs were dismissed without any
discussion of their merits or with the suggestion to wait until later to address them. Failure to address
these flaws resulted in the Draft AOC which should not be agreed to by DOE. Any DOE official who
signs the document would be knowingly committing the Department to wasting Federal funds, possibly
in amounts in the hundreds of millions of dollars, with no actual reduction in risk to the affected
populations and, in fact, with excessive environmental damage and increased health risks from the
unnecessary remediation activities.

DTSC’s obsession with eliminating risk assessment from the remediation decisionmaking only serves to
avoid showing the negative effects of implementing the terms of SB990 and the subsequent AIP and
AOC. Claims of expediting the cleanup by avoiding risk assessments are false, because they are not on
the critical path. Cleanup cannot begin until well after the completion of the site characterization and
the necessary planning, evaluation and review tasks. Much of the needed risk assessment information
is already done as part of the DOE EIS preparation. There is ample time for DTSC to reconsider the
Draft AOC so as to avoid the issues that have been identified. There is no need to rush to force a
political cleanup. Eventually, when the severe consequences become known, substantial changes in
the AOC will be needed. Otherwise, the dispute resolution process will end up in court or there will be
insufficient funds to perform the massive demolition of the SSFL site. A far better approach would be
to identify a cleanup strategy that eliminates significant sources of risk, preserves the SSFL
environment, poses minimal risk to the surrounding populace, is affordable, and can be completed in a
reasonable timeframe. The present AOC does none of that.

Since none of my AIP comments were addressed in a substantive response from DTSC, | am including
them by reference in this set of comments. Additionally, my addendum 1 and 3 comments were not
included at all in the DTSC Response to Comments (RTC) documents and | am resubmitting them by
reference in this set of comments. Because the RTC provides some insights into the DTSC rationale,
they form the basis of some of my new comments.

Comments on the AOC

The key problem is the specification of cleanup levels for radionuclides and chemicals as defined by
SB990 and propagated through the AIP and AOC. Specifying that having a single constituent over a pre-
specified table lookup value would require remediation, independent of its risk or the total risk of the
soil relative to the replacement soil, almost guarantees that most, if not all, of the soil that is sampled
will have to be replaced. By requiring that the most restrictive limits be placed on each constituent
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from either a suburban residential or rural residential (agricultural) land use scenario, the DTSC
approach assures that very restrictive requirements are applied to individual constituents. This
approach also ignores the fact that these only refer to risks to people potentially living on the land
(SSFL) and that the specified soil concentrations pose absolutely no risk to anyone living off of the SSFL
site.

However, both SB990 and Superfund process, as summarized below in the DTSC RTC, require the
summation of the risks from all of the contaminants.

“Summed Risk

The Superfund process requires that the risk values that are calculated for all contaminants of
concern at the site (both radioactive and chemical contaminants) must be added together, not
viewed independently. Excess cancer risk from both radioactive and chemical contaminants are
to be summed to provide an estimate of the combined risk presented by all carcinogenic
contaminants as specified in OSWER directive 9200.4-18 (U.S. EPA 1997a) and “Radiation Risk
Assessment at CERCLA Sites: Q & A”, OSWER Directive 9200.4-31(P), U.S. EPA, Dec. 1999, p. 11.”

Also from the continuing RTC discussion:
“These factors are evaluated through the Feasibility Study, and the cleanup levels adjusted as
necessary. It is important to note, however, that under Superfund, the maximum amount that
the cleanup levels may be adjusted for any reason is 100 fold. So for a cleanup level that has
been calculated to achieve less than one in one million increased cancer rate (1 x 10°®), the
maximum the calculated cleanup levels may be adjusted through the exercise of the balancing
criteria is to achieve less than one in ten thousand increased cancer rate (1 x 10*). As such, a
“risk range” of 10°° to 10 is the standard risk range for carcinogens, and 107 is the risk range
“point of departure” (the starting point in the exercise of the balancing criteria). Both of these
standards are found in the National Contingency Plan (See 40 CFR 300.430(i)(A)(2)).”

There is a fundamental inconsistency and flaw in the logic expressed by DTSC. That is, why should the
factor of 100 be applied to the individual constituents when the risks are specifically required to be
summed? The effect of this can be seen in the following RTC text:

“The following are a few specific examples of these contaminants and the relationship between
their calculated values and background levels or detection limits3:

e Cesium-137 — The U.S.EPA calculated Preliminary Remedial Goal for a 1 x 10-6 risk value for rural

residential land use for Cesium-137 is 0.0012 pCi/g. The 1 x 10 * risk value is 0.12 pCi/g, which
would be the highest allowable concentration for Cesium-137 under the Superfund process. The
upper statistical limit for local background values for Cesium-137 has been measured as 0.21 pCi/g.
In this case, for Cesium-137, which as recognized above the Superfund process does not require a
site to be cleaned up to levels less than background levels, the background level would become the de
facto cleanup level for the Santa Susana Field Laboratory.

e Strontium-90 - The U.S.EPA calculated Preliminary Remedial Goal for a 1 x 10-6 risk value for rural

residential land use for Strontium-90 is 0.00139 pCi/g. The 1 x 10 * risk value is 0.139 pCi/g, which
would be the highest allowable concentration for Strontium-90 under the Superfund process. The
upper statistical limit for local background values for Strontium-90 has been measured as 0.11
pCi/g. In this case, for Strontium-90, which as recognized above the Superfund process does not
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require a site to be cleaned up to levels less than background levels, again the background level
would essentially become the cleanup level for the Santa Susana Field Laboratory.

-6
e Arsenic - The calculated Risk Based Screening Level for a 1 x 10 risk value for rural residential

land use for Arsenic is 0.0016 mg/kg. The 1 x 10 * risk value is 0.16 mg/kg, which would be the
highest allowable concentration for Arsenic under the Superfund process. The upper statistical limit
for background values for Arsenic for the site has been measured as 15 mg/kg. In this case, for
Arsenic, which as recognized above the Superfund process does not require a site to be cleaned up to
levels less than background levels, again the background level would become the cleanup level for
the Santa Susana Field Laboratory.

e 2,3,7,8 TCDD (Dioxin) - The calculated Risk Based Screening Level for a 1 x 10_6 risk value for rural

residential land use for Dioxin is 4.7 x 10 ? mg/kg. The 1 x 10 * risk value is 4.7 x 10 ! mg/kg, which
would be the highest allowable concentration for Dioxin under the Superfund process. The upper
statistical limit for background values for Dioxin for the site has been measured as 5 x 10 ! mg/kg. In
this case, for Dioxin, which as recognized above the Superfund process does not require a site to be
cleaned up to levels less than background levels, again the background level would become the
cleanup level for the Santa Susana Field Laboratory.

It is important to remember that the Superfund process requires that the risk values for all
contaminants of concern at the site (both radioactive and chemical contaminants) must be added
together, not viewed independently.” These are DTSC words.

While DTSC uses the information to justify “cleanup to background” it ignores the other significant
piece of information regarding summing the risks. Among these four constituents, the dominant risk
comes from the arsenic. In fact, it poses about 100 times greater risk than the others. It is well known
that the arsenic occurs at these levels throughout the site, as well as the cesium and strontium from
atmospheric weapons testing and naturally occurring dioxin resulting from fires. The flawed DTSC logic

would force remediation of 10 to 10_6 levels of risk while leaving in place 1072 levels of risk for arsenic.
As | had noted in my earlier comments the DTSC logic would force lower concentration arsenic soils
that had slightly above background concentrations of cesium values to be removed and replaced with
other soil that could have substantially higher arsenic concentrations but still be below background
cleanup limits. This practice would be even more onerous when one of the constituents requiring
remediation was one with no background concentration and was limited to its detection limit without
any consideration of risk. Such situations are highly likely under the draft AOC, and the AOC needs
substantial revision in this regard.

In reviewing EPA Superfund Guidance documents one encounters numerous relevant passages: such
as:
“It is important to note that PRGs are not intended to act as site-specific cleanup levels; rather
they are intended to serve as initial guidelines for use in scoping characterization and
remediation alternatives at Superfund, Federal Facilities, and RCRA sites. Final cleanup levels
for a site typically would be developed by modifying the PRGs based on consideration of site
specific factors (e.g., exposure frequency or acceptable cancer risk level).”
Additionally, the entire Superfund process is geared towards Risk Assessment. It is inconsistent for
DTSC to selectively choose small pieces of the Superfund process to attempt to justify its position,
while precluding the use of risk assessment in its regulation of the SSFL cleanup.
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There are other related flaws in the AOC and they all should be corrected before there is a rush to sign.
For example, the Confirmation Sampling Protocol states:
“Uranium, radium, and thorium may occur naturally at SSFL and may accumulate in drainages.
In the absence of an upgradient source, methods to determine whether levels of these
constituents in drainages exceed background shall be addressed in site-specific plans.”
This statement misstates the fact that these elements definitely occur naturally throughout the site as
well as numerous other radiological and chemical constituents, such as cesium, strontium, arsenic and
dioxin, as noted above. All of these may exhibit naturally differing background concentrations in
drainage areas, and all relevant information should be given due consideration in any evaluations.

Another issue of continuing concern is “Disposal of contaminated soils” as stated in AIP, page 3.
“Soils contaminated with radioactive contaminants above local background to licensed low-
level radioactive waste (LLRW) disposal site or an authorized LLRW disposal facility at a DOE
site.”

Very recent evidence of the practical consequences of DTSC’s misunderstanding of criteria for
accepting waste at licensed disposal facilities can be seen from the furor over the disposition of NASA’s
ISRA soil containing Cs-137. Waste acceptance criteria at the receiving site do not depend on the
source of the waste, but rather on the properties of the waste. How can the same soil be categorized
differently as LLRW or not depending on a background level in a lookup table that is primarily
determined by an arbitrary statistical criterion. If you pick a 95% confidence level it might be above
background, but if you pick a 99% confidence level it might be below background. It makes no sense.
Does DTSC intend to regulate all soil disposals in the state to the same criteria and force them to go to
LLRW disposal sites, or does this just apply to SSFL soil. If so, why? There may be real farms in California
with soil that has more Cs-137 than SSFL. Almost all soil above some local background level from any
source would be radioactive waste because most soils contain some uranium.

| see several problems in the following DTSC RTC. (Volume |, page 30)

“Impacts on Habitat and Ecosystems

Several commenters expressed concern that if the cleanup of the Santa Susana Field Laboratory
were to be done according to the Agreements in Principle, and to SB 990 required levels, habitat
and ecosystems would be destroyed.

Response: DTSC understands that to carry out the cleanup specified in the Agreements in
Principle could result in significant removal of contaminated soils. It is regrettable that the
actions of Boeing, DOE and NASA have resulted in contamination of the site to the extent that
the volumes of soil requiring cleanup may be significant. It is also regrettable that the impacts
of accomplishing the necessary cleanup may also be significant. DOE and NASA will need to
identify, assess and mitigate any environmental impacts that result in the course of carrying
out their cleanup responsibilities.

DTSC also recognizes that any cleanup action to be taken must be in accordance with all federal,
state and local requirements. The final Administrative Orders on Consent will establish that
requirement, and all federal, state and local government agencies with jurisdiction will be
consulted throughout the site characterization and cleanup process. In addition, all plans and
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reports that will be developed in the implementation of final Administrative Orders on
Consent will be made available for public review and comment.”

| have highlighted two parts of the DTSC response which are cause for great concern. The first
acknowledges the possibility that their proposed cleanup approach based on SB990 could result in
significant amounts of soil removal with significant (i.e., negative) consequences, but they take no
responsibility for their part in making that happen. They call it regrettable and place all of the
responsibility on Boeing, DOE and NASA. The statement that DOE and NASA need to mitigate the
effects of this is ludicrous, because the only way to accomplish that would be to perform less of the
non-beneficial remediation forced by DTSC. The second would have us believe that by submitting plans
and reports for public review and comment they would actually be responsive to valid substantive
comments. Their actions regarding the AIP comments demonstrate exactly the opposite. They are
unresponsive to anything other than political influence.

Comments on the Review Process
It is discouraging to have submitted detailed substantive comments and to have them all ignored or
deferred. It is more disconcerting to read statements as seen in the Ventura County Star on October
28, 2010:
“It doesn’t make sense to me, after such tremendous public support, why would there be
another delay,” said Cindi Gortner of Oak Park. “It doesn’t seem justified. | am, and my family is,
certainly thrilled it’s so close and we are excited about getting it signed on Dec. 6.”

In statement released Thursday, state Sen. Fran Pavely, D-Agoura Hills, said she was pleased to
learn there is final legal language for an enforceable cleanup agreement, “although | am deeply
disappointed that the DOE is demanding that it be circulated for yet another round of public

comments on the legal details.”
It would appear as if large numbers of identical non-substantive comments from areas that have not
been directly impacted by past SSFL activities and which will not be impacted by future SSFL cleanup
activities can be taken as tremendous public support, while substantive detailed comments are ignored
and left unresolved. It is also very strange when an elected official wants to truncate public comments
on a very important issue, particularly when the details have not been worked out. The credibility of
DTSC as an objective regulator is already in doubt and continuing political interference will only
diminish it further.

My final concern invokes the concept of Environmental Justice. While none of the communities
involved in the SSFL cleanup can be considered disadvantaged or minority, as they are all
predominantly middle or upper middle-class, Environmental Justice seems to apply here. The
environmental consequences of any SSFL remediation and soil transportation activities would fall
almost entirely on the Woolsey Canyon-West Hills areas and these are the areas from which most of
the negative comments about the AOC arise. Conversely, most of the “tremendous public support”
comes from communities far removed from any environmental impacts from either the prior operation
or possible future SSFL remediation. They and California elected officials, led by a non-community
activist from Santa Cruz, appear to be disproportionally influencing DTSC decisions, to the detriment of
the communities that will be impacted. Justice demands that impacted communities be heard and
protected.
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A delay of several months beyond the “rush to sign” date of December 6, 2010 is certainly in order, to
resolve these and other substantive comments. The close of the comment period is November 22,
2010 and the allotted time is clearly insufficient for any substantive discussions and changes. The DTSC
comment process is sham, and there is no intent to change anything.

Thank you,

Abraham Weitzberg
818-347-5068
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Executive Summary

Since 1990, in response to community concerns, there have been at least nine epidemiological cancer
studies of residents of neighborhoods in the vicinity of the Santa Susana Field Laboratory (SSFL) and two
studies of Rocketdyne workers. The studies were conducted by:

e California Department of Health Services (1990 and 1992),

e Tri-County Cancer Registry (1990, 1997 and 2006),

e University of California at Los Angeles (UCLA) School of Public Health (1997, 1999, 2001),

e International Epidemiological Institute (2005),

e Dr. Hal Morgenstern of the University of Michigan School of Public Health (2007), and most

recently
e Dr. Thomas Mack of the University of Southern California Keck School of Medicine (2014).

The universal outcome of the studies is the inability to establish any statistically significant relationship
between chemicals and/or radionuclides used at SSFL and any adverse health effects on either workers
or nearby residents.

In 1999, the then-available studies were reviewed by California Environmental Protection Agency
(Cal/EPA), Department of Toxic Substances Control (DTSC) and the Agency for Toxic Substances and
Disease Registry (ATSDR) of the U. S. Center for Disease Control (CDC). An additional review of the
previous studies was conducted in 2014, by Dr. Thomas Mack. The reviewers confirmed both the results
of the previous studies and their inherent limitations.

In his study, Dr. Mack concluded that while it is not possible to unequivocally rule out any offsite
carcinogenic effects from SSFL, no evidence was found of measureable offsite cancer causation as a
result of migration of carcinogenic substances from the SSFL. Dr. Morgenstern went further in his
conclusions and expressed skepticism that “any additional analyses or studies would be sufficient to
determine whether operations and activities at Rocketdyne [SSFL] affected, or would affect, the risk of
cancer in the surrounding neighborhoods.”

Despite the consistent conclusions of the epidemiological studies of off-site effects, some community
members continue to assert contrary conclusions and voice beliefs which contrast with the studies’
findings. Similarly, they cite conclusions of the UCLA studies of worker health that are inconsistent with
those of a more extensive Rocketdyne study, despite weakness in the UCLA studies which are identified
in a review by ATSDR. The pattern is continued with regard to pathway studies, where an overly
conservative UCLA study is used to support the claims of off-site health effects, despite substantial
guestions about the validity of the UCLA study.

The completely opposite conclusions of the UCLA researchers and the others exactly mirror the
polarization within the community. Both views cannot be correct. It would be extremely beneficial to
the resolution of the issues relating to purported health effects from SSFL operations, to have a public
workshop where the various authors of these health studies can meet and discuss the reports and the
comments and see if there is a technically sound commonality. The SSFL cleanup discussion needs to
move beyond partisan advocacy into the realm of science-based decision-making.

The final recommendation of the 1999 Rocketdyne Inquiry [DTSC, 1999] was:
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“Consider the employment of a mediation/arbitration consultant to develop a common plan and
understanding between the Rocketdyne Advisory Panel community members, and appropriate
government agencies.”

There has been no improvement in the past 15 years and the lack of common understanding continues
to this day.

This paper was reviewed and approved by members of the Santa Susana Field Laboratory Community
Advisory Group.
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Introduction
For over twenty years, some residents living in the vicinity of the Santa Susana Field Laboratory (SSFL)
and their elected representatives have voiced concerns regarding the possibility that nuclear and rocket
testing operations have increased the incidence of cancer and other illnesses in their neighborhoods.
Concerns for the health and well being of former SSFL workers have also been expressed. To date, these
concerns have resulted in at least eleven epidemiological cancer studies of workers and off-site
residents. Additionally, two studies, called “pathway studies” have been made to evaluate the possibility
that neighboring communities may have been exposed to harmful materials emanating from SSFL
operations. This paper discusses these studies by taking the authors’ information directly from their
papers and augmenting with information from other sources. The information is divided into three
sections:

1. Cancer Incidence in the Vicinity of the Santa Susana Field Laboratory,

2. Worker Health Studies, and

3. Pathway Studies.
References and links to the full papers are provided so that the reader can get a comprehensive picture
of the issues, and review the source documents, if desired.

Discussion
1. Cancer Incidence in the Vicinity of the Santa Susana Field Laboratory

In 1990 and 1992, based on actual census tract cancer data, the California Department of Health
Services Cancer Registry issued reports on the incidence of cancer in five Los Angeles County census
tracts and Ventura County census tracts. In the 1990 study [CDHS, 1990], it was concluded:
“Census tract age-adjusted incidence rates were found to be significantly higher than comparable
county rates in three comparisons:
1. tract 1352, all sites, 1978 to 1982;
2. tract 1132, bladder, 1983 to 1987; and
3. tract 1352, Acute Non-Lymphocytic Leukemia. (ANLL), 1983-1987.
Three rates were found to be significantly lower. Given the large number of comparisons made (five
census tracts, two time periods, eleven sites), these findings are consistent with random variation in
cancer incidence rates.”

The 1992 study [CDHS, 1992] concluded:
“These follow-up analyses suggest that people living near the SSFL are not at increased risk for
developing cancers associated with radiation exposure. The findings are consistent with earlier DHS
report that indicated an increase in the incidence of bladder cancer in people living in Los Angeles
County near the SSFL, although this increase appears to be restricted to men in Los Angeles County
only. There was also an increased proportion of lung cancer among Ventura men. Lack of an
increase in the most strongly radiosensitive cancers suggests causes other than radiation. Because
lung and bladder cancers tend to be cancers that are strongly associated with other risk factors
(smoking and non-radiation occupational exposures), it is important to consider these alternative
explanations when initiating the DOE-sponsored worker health study among Rocketdyne
employees.”

In 1997, the Tri-County Regional Cancer Registry issued a report [Tri-Counties Regional Cancer Registry,
1997] on cancer incidence in Simi Valley. This study concluded that:

“...residents of the study area seem to have cancer incidence risk which is similar to that of the
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other residents of the Tri-Counties Region, except for leukemia in women which is significantly
lower, and cancer of the lung and bronchus which is higher.”

In 1999, disagreements between some members of the Oversight Panel (SSFL Advisory Panel co-chaired
by Dan Hirsch of Committee to Bridge the Gap) and DHS staff over distribution of information, led to a
request by then-Assemblywoman Sheila Kuehl for an investigation of California Department of Health
Services (DHS) practices. [DTSC, 1999] Governor Davis asked Cal/EPA to head the investigation. As part
of that investigation, the Hazardous Materials Laboratory (HML) of the Department of Toxic Substances
Control (DTSC) identified and reviewed the reported health studies, and convened an expert panel of
epidemiologists to review these earlier studies. The panel [Petreas, Myrto, 1999] concluded:

“Whereas there were some differences in the geographic areas, time periods, case definitions and
level of significance used in these three studies, the combined evidence from all three does not
indicate an increased rate of cancer incidence in the regions examined. The extremely modest
cancer incidence increases associated with known radiosensitive tumors could be easily explained by
uncontrolled confounding or imprecision in the data. The results do not support the presence of any
major environmental hazard.”

Also in 1999, in response to a petition request, the Agency for Toxic Substances and Disease Registry
(ATSDR) of the U. S. Center for Disease Control (CDC) performed a comprehensive study and released its
“Draft Preliminary Site Evaluation Santa Susana Field Laboratory (SSFL).” [ATSDR, 1999] During its
studies ATSDR reviewed the above 1990, 1992 and 1997 cancer registry data studies conducted in
response to community concerns about cancer occurrence surrounding the SSFL. Its report stated:

“The first of the community-based epidemiological investigations evaluated cancer incidence rates
in five Los Angeles County census tracts within a five-mile radius of the SSFL. Ventura County was
not included in this investigation because the cancer registry had not been established at that
time...The report concluded that a significant increase was observed in bladder cancer during 1983-
1987 for one census tract (tract 1132). This census tract adjoins the SSFL site, however it also
extends more than five miles to the east, such the individual cases may not be close to the site.

“This study has several limitations; most of them inherent to this type of investigation. The accuracy
of the population estimates at the census tract level is not known. Although standardized rates are
useful as a summary measure, the rates are affected by random variation. Because multiple
comparisons were made, the probability of finding a significant association by chance is increased
even if there is no association at all. No information was available on actual exposures to
contaminants from the SSFL sites. A five-mile radius within the SSFL site is a weak surrogate for
exposures and no information is available regarding how long the residents lived in the area. No
information was available on any other risk factors. This investigation serves the purpose of
generating and refining questions on cancer incidence and cannot assess the cause and effect
relationship of potential SSFL exposures.

“The second community health study was conducted as a follow-up in response to
recommendations made in the 1990 investigation described above... Comparison groups were the
rest of Los Angeles County residents for Los Angeles County and the rest of Ventura County residents
for Ventura County. Cancer sites were grouped based on the evidence for radiogenic causes because
of radiation exposure concerns. No increase was found in the "very radiosensitive" cancer group
(cancers of the thyroid and bone, and all the leukemias except for chronic lymphocytic leukemia).
The bladder cancer rate was elevated among Los Angeles men living near SSFL during 1983-1988.
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The odds of having lung cancer among all cancers diagnosed was higher among Ventura men living
near SSFL compared to that among the rest of Ventura men.

“The study methodology is generally sound, given the limited data and lack of exposure information.
Most of the limitations of the 1990 study also apply to this study and they are acknowledged
appropriately. The interpretation of the findings is reasonably cautious because lung and bladder
cancers are "strongly associated with other risk factors (smoking and non-radiation occupational
exposures), it is important to consider alternative explanations.

"The third community study was a follow-up to the 1990 and 1992 studies. It involved an analysis of
the newly available cancer registry data for the years 1988-1995 for the Ventura census tracts that
were included in the 1992 study. This study calculated Standard Incidence Ratios (SIRs) by using the
1990 census data. The Tri-Counties region population served as a comparison group. This
preliminary analysis reported a significant decrease in the leukemia incidence in women. A
significant increase in lung cancer was also reported for the combined group of men and women.
However, this increase was small, and lung cancer was not significantly increased in men or women
separately. The report acknowledged the lack of appropriate census tract level population
estimates. If estimates of the base population are too low, the population-based number of
expected cancer cases is also too low, which would lead to an overestimation of SIRs.”

In September 1999 and October 2006, the Tri County Cancer Surveillance Program, responding to calls
from the same Bell Canyon resident expressing concern about the possible increase in cancer cases in
their specific neighborhood, conducted cancer registry studies. [Tri-Counties Regional Cancer Registry,

1999 and 2006]. The first study stated:

“During 1988 to 1996, a total of 129 newly diagnosed invasive cancer cases of all types were
observed in census tract 75.03 in Ventura County that includes your neighborhood. For this same
period, a total of 124 cases were expected. The difference between 129 and 124 is not significant
and reflects normal variation in the occurrence of this type of biological phenomena...Based on this
analysis, | am confident to state that residents of census tract 75.03 in Ventura county that includes
your neighborhood, are not at higher risk of being diagnosed with cancer when compared to the
rest of the population in the Tri-counties Region.”

The second study was made after the release of studies suggesting possible increase in cancer cases due
to the meltdown of the reactor at the Santa Susan Field Laboratory in the 1959 (Study Says Lab
Meltdown Caused Cancer, Los Angeles Times October 6, 2006). It concluded:

”...occurrence of newly diagnosed invasive cancers in census tract 75.03 in Ventura County that
includes your neighborhood does not show any unusual pattern and has actually decreased by 7.5
percent from 1988 through 2004.”

In March 2007, Dr. Hal Morgenstern of the University of Michigan (formerly of UCLA) issued the final
report [Morgenstern, H., et.al., 2007] entitled “Cancer Incidence in the Community Surrounding the
Rocketdyne Facility in Southern California.” After he summarizes his numerical results, he states

“It is important to recognize that associations observed between distance from SSFL and the
incidence of specific cancers are based on small numbers of cases in the region closest to SSFL. Thus,
these associations are estimated imprecisely and may represent chance findings. In addition,
observed associations may have been biased by certain methodologic limitations—use of distance
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from SSFL as a crude proxy measure for environmental exposures, mobility of the residential
population before and during the follow-up period, and lack of information on other cancer risk
factors, such as cigarette smoking and socioeconomic status, that might distort the observed
associations...Despite the methodologic limitations of this study, the findings suggest there may be
elevated incidence rates of certain cancers near SSFL that have been linked in previous studies with
hazardous substances used at Rocketdyne, some of which have been observed or projected to exist
offsite.”

In his summary, Dr. Morgenstern states:

“The strongest and most consistent association observed in this study was for thyroid cancer, which
was associated with distance from SSFL in both follow-up periods. This finding may have public-
health significance because perchlorate, a component of rocket fuel used in large quantities at SSFL,
is known to disrupt thyroid function, it has been shown to induce thyroid tumors in laboratory
animals, and there is evidence from two other investigations that perchlorate migrated offside to
contaminate the groundwater in areas surrounding SSFL.”

His rationale is undermined by two facts. While perchlorate is a component of solid rocket engine fuel, it
is not a component of liquid rocket engine fuel, which was used almost exclusively at SSFL. Some
perchlorate was used, but the quantities were not large. Also, the DTSC Offsite Groundwater handout
dated April 9, 2014 states that perchlorate was not detected in any of 71 off-site samples near SSFL, and
that evaluation of surface and groundwater pathways of perchlorate offsite does not indicate a
connection between the perchlorate detected in Simi Valley and perchlorate present in the soil and
groundwater at SSFL. It should also be noted that perchlorate is produced naturally and has been used
as a fertilizer and in many non-SSFL applications.

Dr. Morgenstern also concludes:

“There is no direct evidence from this investigation, however, that these observed associations
reflect the effects of environmental exposures originating at SSFL. Given these provocative findings
and unanswered questions, it is tempting to recommend further analyses or future studies to
address the health concerns of the community. Unfortunately, it is not clear at this time whether
such additional analyses or studies will be sufficient to determine whether operations and activities
at Rocketdyne affected, or will affect, the risk of cancer in the surrounding neighborhoods.”

Also in 2007, in response to a request by then-Senator Kuehl, the Cancer Surveillance Section reviewed
the incidence of retinoblastoma in Los Angeles and Ventura Counties, with a focus on the area around
the Santa Susana Field Laboratory (SSFL). There was a community concern that the risk of
retinoblastoma (RB) was increased in children as a result of potential cancer-causing contaminants in
the vicinity of SSFL. Senator Kuehl asked the Cancer Surveillance Section to update a 2005 analysis
conducted by the University of Southern California (USC) Cancer Surveillance Program that included
cases diagnosed through 2002 and showed no excess incidence of retinoblastoma in this area. The study

[CCR, 2007] concluded:

“incidence of retinoblastoma among children under age 5 residing in the area around the SSFL
between 1988 and 2005 was slightly, although not statistically significantly, higher than expected
based on incidence statewide. The relatively young age of the cases, and the high proportion of
cases with bilateral disease, is suggestive of a genetic origin. This analysis is consistent with the
2005 report that showed no significant increased risk of retinoblastoma between 1972 and 2002.”
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On April 8, 2014, Dr. Thomas Mack, epidemiologist and Professor of Preventative Medicine and
Pathology at the USC Keck School of Medicine presented the results of his recent study, entitled “Cancer
Occurrence in Offsite Neighborhoods near the Santa Susana Field Laboratory.” [Mack, 2014] His
presentation included the reasons for skepticism about previous cancer registry studies:

“eAmbiguous and controversial exposure estimates

eAbsence of concrete dose-based hypotheses

eAlternative explanations not seriously considered

eHard to explain how a sufficient dose would occur

eAbsence of historical precedents

eLack of any clear risk found by previous searches

“Specifically, the 1990 study suffered from: multiple comparisons, weak associations, bias from being
a response to cluster report, and confounded by race and social class. The 1992 study suffered from
multiple comparisons, weak associations, aggregation obfuscates location, and confounded by social
class. The 1997 study suffered from multiple comparisons, weak associations, aggregation
obfuscates location, low statistical power, and confounded by social class. The Morgenstern study
suffered from multiple comparisons, weak associations, aggregation obfuscates location, distance is
not dose, and confounding by social class.”

Before describing his study of the cancer registry data for census tracts in the vicinity of SSFL, he
presented a tutorial on the general methodology of these studies based on census tract cancer registry
data.
“eThe characteristics of SSRL offsite tracts are that they are not characteristic of their respective
Counties in terms of income and, doubtless, education and race/ethnicity.
e/n the selection of malignancies
—Every cancer has a unique set of causes and the rate of cancer at all sites is not informative.
eThe cancers selected for assessment included thirteen different malignancies
—Four most common cancers
—Cancers thought caused by chemicals/radiation

“Cancers Selected for Study

Neoplasm Major Causes Descriptive Predictors
Lung Cigarette smoking Blue collar occupation
Bladder Cigarettes, aniline dyes (rare) Race

Pancreas Cigarette smoking None strong
Oropharynx Tobacco, Alcohol, Virus None strong

Leukemia Genes, benzene, ? virus None strong

Breast Genes, Hormones Higher education
Colorectal Genes, Diet, Activity None strong

Prostate Genes, Diet Race, Age, Access to screening
Thyroid lonizing radiation (rare) Access to screening
Brain lonizing Radiation (rare) None strong

Liver Hepatitis B, C viruses National origin

NHL Immune depletion None strong
Melanoma Sunlight, light skin Race, Higher education
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“The screening covered:

eSeparate assessment by gender

eThree time periods:
—1988-95, 1996-2003, 2004-2010
—Separate denominators from 3 censuses

eAll census tracts within 5 miles of SSFL
—1988-95: 22 VEN, 16 LA census tracts
—1996-2003: 29 VEN, 17 LA census tracts
—2004-2010: 29 VEN, 17 LA census tracts

eNumber of comparisons:
—130 period-tracts X 24 gender-cancers= 3120 searches, which would contain up to 78 (3 per
gender-cancer) “significantly” high-risk tracts by chance

“Screening Criteria:
eSignificantly higher rate than County mean
—Outside the 95% confidence interval (p < 0.05)
eAt least a 50% increase in risk (RR > 1.5)
eHistological (Causal) homogeneity

“To find a result consistent with local cancer causation by disbursed carcinogen, one requires:
eConsistent risk over calendar time
*High risk for both genders in the same area
eHigher risk proximate to SSRL
eGeographic clustering of high risk areas
ePattern consistent with dispersion flow
eWe screen by a relative risk (RR) of 1.5, but if RR is below 2.0, any observed case would likely have
occurred anyway
eNo plausible alternative explanation is available

“Reasons for Caution in Assessing Impact
*3 “Significant” excesses each are expected by chance
*No known clear evidence of personal exposure
eWaterborne and airborne dispersion imprecise
eDosage is unknown
eExposed workers are likely to reside together
eCensus errors: rapid local growth may distort incidence estimates
eEvaluation is based on residential address at diagnosis
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“Summary of Screening Findings

Neoplasm “Significant” In Both In Adjacent In 2 or more
tract-periods genders tracts periods
Lung 4 (6 exp) 0 0 1
Bladder 1(6exp)
Pancreas 0 (6 exp)
Oropharynx O(6exp) --- --- ---
Leukemia 1(6exp)
Breast 26 (3 exp) 8 6
Colorectal 7 (6 exp) 2 0 0
Prostate 4 (3 exp) 0 0
Thyroid 3 (6 exp) 0 0 0
Brain 3(6exp) 0 0 0
Liver 0(6exp)
NHL 2 (6 exp) 0 0 0
Melanoma 23 (6 exp) 8 17 7

“These cancer rubrics oversimplify causal heterogeneity:
*Brain: many reported cases are benign, slow-growing tumors with different causes

eNon-Hodgkin lymphoma includes at least five different malignancies known to have different

causes

eLeukemia also is made up of three common and several uncommon varieties

e/n this case, each of the apparently “high-risk” tracts were no more numerous than expected by
chance, and included cases of diverse, most having no known environmental causation

“For the excess of bladder cancer in one tract in 2004-2010
eExtreme finding: RR >5

eCase tumors had the same common histology

*Most residences scattered, but several are within one mile
eThe most prevalent cause of bladder cancer is smoking
eEnvironmental causes are industrial, waterborne arsenic
eDiagnoses not clustered in time

eThe tract is more than 5 miles to the west of SSFL
eResidential community: no known exposure, specifically no high arsenic in tap water, no local

industry, no increase in kidney cancer (another arsenic outcome)
*66% of the cases were >75 at diagnosis, and all but one of those were over 85
eCensus may have undercounted seniors
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Neoplasm “Significant” Observed/Expected Interpretation Estimated number of CA tracts
tract-periods number per tract with that many or more cases
Non- 2 8/2.5 No clustering of high-risk tracts 50-100
Hodgkins (3 exp. by chance) 12/5.3 No evidence of proximity to SSFL
Lymphoma Mixture of cell types, no trend
Brain 3 6/0.9 No clustering of high-risk tracts 10-50
(3 exp. by chance) 8/2.3 No consistent proximity to SSFL
11/3.5 Mixture of cell types, no trend
Leukemia 1 7/1.3 No clustering of high risk tracts 10
(3 exp. by chance) No evidence of proximity to SSFL
Mixture of cell types, no trend
Bladder 1 11/2.5 No clustering of high risk tracts 1-2
(3 exp. by chance) No evidence of proximity to SSFL
No evidence of carcinogens
Preponderance of elderly cases
? Smoking, census error

Dr. Mack concluded:
“s|t js not possible to completely rule out any offsite carcinogenic effects from SSFL
*No evidence of measureable offsite cancer causation occurring as a result of emissions from the
SSFL was found.”

In summary, not one of the SSFL-focused epidemiological studies using actual Cancer Registry data
concluded that there was evidence of increased cancer rates in the vicinity of SSFL caused by
contamination from the site. Additionally, as stated above, Dr. Morgenstern expressed skepticism that
“any additional analyses or studies would be sufficient to determine whether operations and activities at
Rocketdyne affected, or would affect, the risk of cancer in the surrounding neighborhoods.”

2. Worker Health Studies

In June 1997, the University of California, Los Angeles (UCLA) released the first of two worker health
studies, entitled “Epidemiologic Study to Determine Possible Adverse Effects to Rocketdyne/ Atomics
International Workers from Exposure to lonizing Radiation.” [Morgenstern, H., et.al., 1997] The study
was in response to a 1990 request by the legislature for an investigation of SSFL Rocketdyne workers to
be overseen by the CDHS Occupational Health Branch. The UCLA study included 4, 607 employees who
worked at Rocketdyne between 1950 and 1993. This group had been monitored for radiation exposure
and was enrolled in the company’s Health Physics Radiation Monitoring Program. The researchers
searched death certificates to find out which Rocketdyne workers have died and the causes of death.
The study investigators found that among Rocketdyne workers who were monitored for external
radiation, those who received higher doses (especially more than 200 mSv) had an increased risk of
dying from cancers of the blood and lymph system (such as leukemia and lymphoma), and from lung
cancer. As the dose of external radiation among Rocketdyne workers increased, the investigators also
found an increased risk of dying from all cancers. They also found that among Rocketdyne workers who
were monitored for internal radiation, those who received a relatively higher dose (especially more than
30 mSV) had an increased risk of dying from cancers of the blood and lymph system, and upper aero-
digestive tract cancers (mouth, throat, esophagus and stomach).

In January 1999, an Addendum Report entitled “Epidemiologic Study to Determine Possible Adverse
Effects to Rocketdyne/Atomics International Workers from Exposure to Selected Chemicals” was
released by UCLA. [Morgenstern, H., et.al., 1999] This final report for the second part of the DOE-
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funded occupational study focused on the chemical exposure portion, and included a cohort based on
presumed exposure to hydrazine (6,107 workers with 176,886 person-years) and a cohort with
presumed exposure to asbestos (4,563 workers with 118,749 person-years). Employing an internal
comparison method described in the 1997 report, this study reported the observed positive association
between presumptive exposures to hydrazine and the rates of dying from cancers of the lung.

Also in 1999, in response to a petition request, the Agency for Toxic Substances and Disease Registry
(ATSDR) of the U. S. Center for Disease Control (CDC) performed a comprehensive study and released its
“Draft Preliminary Site Evaluation Santa Susana Field Laboratory (SSFL).” [ATSDR, 1999] During its
studies ATSDR reviewed the above UCLA worker health studies. The ATSDR report states:

“ATSDR reviewed two occupational studies of SSFL workers. The first of these was a retrospective
cohort study to determine whether workers at the SSFL nuclear sites experienced excessive mortality
from specific cancers, total cancers, or other causes as a result of their work-related exposures to
radiation. The cohort consisted of the SSFL workers enrolled in the Health Physics Radiation
Monitoring Program, for external (4,563 workers) and internal (2,289 workers) radiation exposures.
The internally monitored group was mostly a subset of the externally monitored group. A fairly long
follow-up period is included, extending from 1950 to 1993. The study estimated radiation effects by
employing internal comparisons of monitored workers according to level of cumulative radiation
doses. Conditional logistic regression was used to examine the dose-response relationships by
controlling for potential confounders and effect modifiers. Variables controlled for were (1) the
other type of radiation exposure, (2) age at risk, (3) time since first radiation monitoring, (4) pay
type, and (5) exposures to asbestos and hydrazine. External comparisons were also conducted by
using two external reference populations to describe the mortality experience of the study
population. The study found that mortality rates of the study cohort were lower for all causes, all
cancers, and heart disease compared to the rates of the general U.S. population. Compared with
NIOSH cohort members of similar pay type, the monitored workers experienced lower mortality
rates for all causes and heart disease, but similar rates for total cancers. Although none of the 95%
confidence intervals exclude the null value, there appear to be some excess mortality from
leukemias in the monitored workers compared with either reference population. In the dose-
response analyses of monitored workers, external-radiation dose was positively associated with the
mortality rate for hemato-lymphopoietic cancers and for lung cancer. For dose levels greater than
200 mSv, the mortality rates for both types were particularly elevated. Increasing trends in mortality
rates were found with internal-radiation dose for upper aerodigestive tract cancers and for hemato-
lymphopoietic cancers.”

“This study is well designed and the data analysis is rigorous. The major strength of the study is the
ability to examine the dose-response relationships by reconstructing internal and external doses
received by the individual workers in the past. The choice of the study cohort and availability of the
radiation monitoring records at the SSFL benefitted the study, however, they also pose some
problems because of incomplete records. In particular, for internal radiation doses, uncertainty of the
estimates appears to be high. The study measured cumulative SSFL exposures, however exposures
received before employment at SSFL could not be accounted for because of inconsistency in the
recording practice. Although the study attempted to control for the effect of other chemical
exposures (i.e., hydrazine and asbestos), misclassification of the chemical exposures is highly likely.
The use of the upper aerodigestive tract cancers group is somewhat unusual, although it is meant to
take consideration the properties of internally deposited radionuclides. Another problem of the study
is the small number of cancer deaths, particularly in the high dose group (e.g., >200 mSv). Most of
these limitations are acknowledged appropriately in the report. Given the limitations, the most

11
Studies of Health Effects Possibly Related to the Operation of the Santa Susana Field Laboratory (SSFL)


http://ssflcag.net/resources/Cancer_Studies/%5BATSDR%2C%201999%5D%20Draft%20Preliminary%20Site%20Evaluation.pdf

consistent and biologically plausible finding of the study is the hemato-lymphopoietic cancers. The
observed positive relationship between external radiation and lung cancer mortality has not been
reported consistently in other studies of nuclear workers.

“The second occupational study is part of the 1997 study described above. This addendum report
focused on the chemical exposure portion, and included a cohort based on presumed exposure to the
hydrazine (6,107 workers with 176,886 person-years) and a cohort with presumed exposure to
asbestos (4,563 workers with 118,749 person-years). Employing an internal comparison method
described in the 1997 report, this study reported the observed positive association between
presumptive exposures to hydrazine and the rates of dying from cancers of the lung.

“The weakness of this study mainly stems from the unavailability of adequate information on past
exposures for individual workers. Even though the study was able to identify work locations with a
high probability of exposure to hydrazine and asbestos at the SSFL site, information was not
sufficient to link individual workers with job locations. As a result, the exposure classification was
based on job titles. In addition to the possible exposure misclassification, bias may also have been
introduced by confounding. Exposure information on other risk factors, such as exposure to other
chemicals (e.g., trichloroethylene and nitrosamines) or personal characteristics is not available for
the study. There is also a possibility that the radiation exposures are misclassified, hindering the
ability to control for confounding by radiation exposures. Despite the limitations, the observed
increase in the lung cancer risk associated with presumptive hydrazine exposure is noteworthy. The
direction of the bias caused by the exposure misclassification may be toward the null value, because
individual subject's exposure classification did not depend on the subject's disease status. This
increase is observed after taking into account the effects of other potential confounding factors on
which the relevant data were available. The increase is consistent across two hydrazine compounds.
Given the uncertainties, the authors' recommendation that the worker group should be followed
further is reasonable since the result shows a positive association, and health effects of exposure to
these chemicals in humans are not well understood.

In 2006, the Boeing Company released the July 13, 2005 “Rocketdyne Worker Health Study, IEI Executive
Summary,” produced by the International Epidemiology Institute. [IEl, 2005] It states:

“A retrospective cohort mortality study was conducted of 46,970 Rocketdyne workers employed for
at least 6 months in either nuclear technology development or in rocket engine testing since 1948 at
the Santa Susana Field Laboratory (SSFL) and at nearby facilities, including Canoga Park and De Soto
Avenue in California. The Rocketdyne workers were grouped into three populations: those
monitored for radiation (Radiation Cohort), those who worked at SSFL (Chemical Cohort) and those
who worked at all other facilities (Comparison Cohort). The Radiation Cohort consisted of 5,801
workers monitored for radiation of whom 2,232 were also monitored for internal radionuclide
uptake. The Chemical Cohort consisted of 8,372 workers at SSFL of whom 1,651 were test stand
mechanics assumed to have the greatest potential for exposure to chemicals such as hydrazines and
trichloroethylene (TCE). The Comparison Cohort consisted of 32,979 workers employed at the other
Rocketdyne facilities. There were 182 workers who during their career at Rocketdyne had been
monitored for radiation and also had worked as test stand mechanics. These workers, 30 of whom
were found to have died, are included in both the Radiation and the Chemical Cohorts.

“Overall, the 46,970 Rocketdyne workers (including both radiation and chemical cohorts together)
accrued 1.3 million person-years of observation (average 27.6 years). Vital status was determined
for 99.2% of the workers: 11,118 (23.7%) had died and only 368 (0.8%) were lost to follow-up. Cause
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of death was determined for all but 280 (2.5%) of those who had died. The overall mortality
experience among all Rocketdyne workers was lower than that of the general population of
California, i.e., the ratio of observed to expected numbers of deaths (the Standardized Mortality
Ratio, or SMR) was less than 1.0 (SMR 0.87; 95% Cl 0.85-0.88). Low overall mortality was seen
among radiation workers (SMR 0.79; 95% Cl 0.75-0.83; n=1,468 deaths), SSFL workers (SMR 0.83;
95% Cl 0.80-0.86; n=2,251 deaths) and among the other Rocketdyne workers (SMR 0.90; 95% CI
0.88-0.92; n=7,429). The observed numbers of cancer deaths also were slightly below population
expectation for all workers (SMR 0.93; 95% Cl 0.89-0.96; n=3,189 deaths), radiation workers (SMR
0.90; 95% Cl 0.82-0.99; n=456 deaths), SSFL workers (SMR 0.89; 95% Cl 0.82-0.96; n=655) and the
other Rocketdyne workers (SMR 0.94; 95% Cl 0.90-0.98). The ratios of observed to expected deaths
(SMRs) computed using United States rates were lower than those computed using California rates,
whereas county rates (combined Los Angeles and Ventura Counties) were similar to those computed
using California rates. No cause of death was significantly elevated. There were no notable
increases in cancer deaths over time since first hire, or by duration of employment at SSFL or at the
other Rocketdyne facilities.

“Among the 5,801 radiation workers, the mean dose from external radiation was 13.6 mSv
(maximum 1,000 mSv); the mean lung dose from external and internal radiation combined was 19.1
mSv (maximum 3,600 mSv). Only 69 workers had career doses from external radiation greater than
200 mSv, and only Il workers had lung doses greater than 200 mSv when internal doses were
considered. Deaths from all cancers taken together (SMR 0.90; 95% Cl 0.82-0.99, n = 456), all
leukemia excluding chronic lymphocytic leukemia (CLL) (SMR 1.16; 95% Cl 0.69-1.84; n = 18), and
lung cancer (SMR = 0.89; 95% CI 0.76-1.05; n = 151) were not significantly elevated. Internal cohort
dose-response analyses revealed no significant trends over categories of increasing radiation dose
for all cancers taken together, leukemia, lung cancer or any other cancer. There were no significant
associations found among the 2,232 workers who were monitored for internal radionuclide intakes.
For all cancers excluding leukemia, the RR at 100 mSv was estimated as 1.04 (95% Cl 0.86-1.26) and
for all leukemia excluding CLL it was 1.32 (95% Cl 0.71-2.45).

“Overall, 1,651 test stand mechanics were identified and assumed to have the greatest potential
exposure to chemicals associated with the testing of rocket engines. Compared with the general
population of California, test stand mechanics had a lower risk of dying overall (SMR 0.90; 95% ClI
0.82-0.98) and a similar risk of dying from cancer (SMR 1.03; 95% Cl 0.88-1.20). The mortality
experience of the other male hourly workers at SSFL was similar to that of the test stand mechanics
for all causes (SMR 0.97; 95% Cl 0.91-1.03), all cancers (SMR 0.93; 95% Cl 0.82-1.06), and all specific
cancers. No cancer of a priori interest among test stand mechanics was significantly increased: lung
(SMR 1.07; 95% Cl 0.8-1.4), esophagus (SMR 1.03; 95% Cl 0.3-2.4), kidney (SMR 1.78; 95% Cl 0.8-
3.5), bladder (SMR 0.98; 95% Cl 0.3-2.5), liver (SMR 0.97; 95% Cl 0.3-2.5), and non-Hodgkin's
lymphoma (SMR 0.80; 95% CI 0.3-1.9). Among the 315 male test stand mechanics with likely
exposure to hydrazines, there were no significant increases for any cancer and, based on internal
cohort analyses, no evidence of a dose response over years of potential exposure for all causes of
death (SMR 0.89, n=101), all cancers taken together (SMR .09, n= 33), lung cancer mortality (SMR
1.45, n=15), or any specific cancer. Among the 1,114 workers potentially exposed to TCE, there
were no significant increases for all causes of death (SMR 0.87; 95% Cl 0.78-0.96), all cancers taken
together (SMR 1.00; 95% Cl 0.83-1.19) or any specific cancer. Based on internal cohort analyses,
there was no significant dose response over years of potential exposure to TCE for all cancers
combined, lung cancer or any other cancer. Cancer of the kidney was elevated based on 7 deaths
(SMR 2.22; 95% Cl 0.89-4.57) and there was a suggestion of a dose response over years of potential
TCE exposure, although the trend was not significant. For the three malignancies most frequently
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found to be elevated in studies of TCE exposure (i.e., cancers of the kidney and liver and non-
Hodgkins lymphoma), the combined SMR based on 12 deaths was not significantly increased (SMR
1.09; 95% Cl 0.56, 1.90).

“A questionnaire survey of 139 workers indicated that hourly workers (n=66) were significantly more
likely than salaried workers (n=71) to have smoked cigarettes (61 % vs 41 %; p=0.02). The smoking
prevalence of hourly workers who responded to this survey were also greater than smoking
prevalence in the general population of California, and indicate the need for caution when
interpreting comparisons with the general population for these subgroups because of the likely
differences in tobacco use. All test stand mechanics were hourly workers. National surveys also
indicate that blue collar workers smoke cigarettes to a greater extent than both white collar
workers and people in the general population.

“The Rocketdyne workforce overall, including those monitored for radiation, those employed at SSFL
and test stand mechanics potentially exposed to hydrazines or TCE, did not experience a statistically
significant increased mortality for any cancer, including lung cancer, that could be linked to
radiation dose, years of employment at SSFL, years of employment as a test stand mechanic, or
years of potential exposure to hydrazines or TCE. No statistically significant internal cohort dose-
response relationship was seen for leukemia, lymphoma, or cancers of the esophagus, liver, bladder,
kidney or any other cancer over categories of radiation dose or years of potential chemical
exposure. We conclude that radiation exposure has not caused a detectable increase in cancer
deaths in this population and that work at the SSFL rocket engine test facility or as a test stand
mechanic is not associated with a statistically significant increase in cancer mortality overall or for
any specific cancer. A slight non-significant increase in leukemia (excluding CLL) was seen among
radiation workers, although a similar non-significant increase in CLL (a malignancy not associated
with radiation) was also observed. A slight non-significant increase in kidney cancer and a slight
non-significant decrease in bladder cancer was also seen among radiation workers. Additional
follow-up would be needed to clarify the inconsistent finding with regard to radiation and kidney
cancer (a cancer not generally found increased in radiation exposed populations) as well as the non-
significant association observed for kidney cancer and potential TCE exposure. Additional follow-up
might also clarify the non-significant elevated risk of lung cancer among workers potentially
exposed to hydrazines when compared with the general population. “

In summary, the IEI study when compared with the UCLA studies, covered more workers over a longer
period of time and estimated radiation doses from biokinetic models for 16 organs or tissues and
combined external and internal dose measurements in their analyses of specific cancers. They also
included radiation doses received before and after employment at Rocketdyne; using other databases,
and to estimate radiation effects, they compared radiation-monitored workers with unmonitored
workers assumed to be unexposed. While the less rigorous UCLA studies showed some possible health
effects from worker chemical and radiation exposures, the IEl studies showed none, with the exceptions
of cancer of the kidney (SMR 2.22) which was based on only 7 deaths. The importance of these findings
is that the lack of statistically significant health effects among workers would translate to essentially no
health effects among the off-site population who would have received much lower exposures, if they
were exposed at all by releases from the site. This is consistent with the findings presented for the off-
site cancer studies discussed in the first section, above.
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3. Pathway Studies

In 1999, in response to a petition request, the Agency for Toxic Substances and Disease Registry (ATSDR)
of the U. S. Center for Disease Control (CDC) performed a comprehensive study and released its “Draft
Preliminary Site Evaluation Santa Susana Field Laboratory (SSFL).” [ATSDR, 1999] The Executive
Summary states:

“Process operations and activities at the Santa Susana site have resulted in the release of chemicals
and radionuclides to the environment. The release of hazardous substances does not necessarily
result in harm to humans. There must be human contact with these substances at levels of health
concern before there is a potential for exposure-related health effects. Human contact of hazardous
substances may occur through the air, soil, water, or food chain. ATSDR has evaluated these
pathways relative to chemical and radioactive releases from the Santa Susana Field Laboratory.

“This is a preliminary evaluation of the potential exposure pathways and associated health studies
which ATSDR has reviewed for the Santa Susana site. Based on currently available data:

e The preliminary results of the exposure pathway analyses for air, ground water and surface
water, and soil and sediment indicate that it is unlikely that people living in communities near
the site have been exposed to substances from the site at levels that would have resulted in
adverse health effects.

e Although chemicals and radionuclides were released from the site, the likelihood of those
releases resulting in human exposure is limited by a number of factors, including;

1) the distance from the release sources to the offsite residential areas that results in rapid
dispersion and degradation of oxidants and solvents in air;

2) the predominant wind patterns that normally blow away from the nearest residential areas;
3) other meteorological conditions at the site such as the atmospheric mixing height; and

4) drawdowns in ground water levels that reduce the rates of contaminant migration.

Considering these factors, it is unlikely that residents living near the site are, or were exposed to

SSFL-related chemicals and radionuclides at levels that would result in adverse human health effects.

Changes in site operations, such as reduced frequency of rocket engine testing, discontinuation of

trichloroethylene use, and shut down of nuclear operations make it unlikely that future exposures to

the offsite community will occur.

e A more in-depth evaluation of exposure pathways that addresses past, current, and future
exposure to chemicals and radionuclides from the SSFL should be conducted to improve the
assessment of potential offsite exposures and public health implications associated with this site.
Such an assessment must be facilitated through community outreach and participation and must
include health education activities. We further recommend that this assessment address the
following related issues:

e More in-depth evaluation of airborne chemical releases from SSFL operations, including air
dispersion modeling of past accidents and disposal activities, and compilation and use of a
consistent, site-specific meteorological data set to improve the assessment of past exposures to
these substances.

o Development of a regional hydrogeological flow model and additional monitoring at down-
gradient springs or seeps in Simi Valley and Santa Susana Knolls to evaluate the potential for
deep fracture flow and potential future exposure. Also, even though it may not be related to
SSFL, additional source characterization of the perchlorate detection in Simi Valley should be
conducted.

o Additional radiological characterization of Area IV with more sensitive instrumentation and
appropriate grid spacing to assure a lower detection limit.
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A re-analysis of the cancer registry data including additional years of newly available cancer data
and updated demographic information should be conducted to see if the apparent increase in
the incidence rates of bladder and lung cancers persist. A more in-depth evaluation of cancer
data should be conducted that addresses environmental exposures from the SSFL, possible
confounding exposures from other nearby contaminant release sources, and residential
histories.”

In 2006, February 2, 2006 - UCLA’s Center for Environmental Risk Reduction released the final report
entitled, “The Potential for Offsite Exposures Associated with Santa Susana Field Laboratory, Ventura
County, California.” [UCLA, 2006] This report, led by Professor Yoram Cohen, was funded by ATSDR with
the intent of providing more in-depth evaluations in accord with the ATSDR 1999 recommendations. The
study’s pathway conclusions were:

“Migration pathways from SSFL to offsite areas include (but cannot be limited to):

Surface water runoff (controlled and natural) to the north, south and east.

Groundwater migration to the northeast and northwest.

Air dispersion and deposition.

In general, the contribution of soil to offsite exposure was found to be low compared to that
of other pathways.

“Past community exposures of concern include (but cannot be limited to):

Potential chronic exposures to TCE and hydrazine resulting from emissions associated with
rocket engine testing and open-pit burning between 1953 and early 1980s. Potential residential
receptor locations of inhalation exposure include West Hills, Bell Canyon, Dayton Canyon,
Simi Valley, Canoga Park, Chatsworth, Woodland Hills, and Hidden Hills.

Chronic exposure to TCE and associated degradation products in groundwater from 1953 to the
late 1970s via use of private wells east and north of SSFL. Potential receptors include
residents using private wells and residents who habitually ingested area-grown crops or
livestock.

“There is potential for chronic exposures, in areas within ~1-2 miles of SSFL, which include, but are
not limited to:

TCE, vinyl chloride, and 1, 1-DCE in the northeast quadrant off site of SSFL through use of
private groundwater wells or from habitual home-grown crop ingestion.

Arsenic (source unknown) via habitual home-grown crop ingestion in Bell Canyon, Brandeis-
Bardin, and potentially all areas north and east of SSFL, including Simi Valley, Dayton Canyon,
and West Hills.

Lead (source unknown) via incidental soil ingestion/inhalation or from habitual home- grown
crop ingestion in Bell Canyon and potentially areas east of the facility; as well as extended use
of private water wells or habitual home-grown crop ingestion.

“Removal of the large amount of TCE that is estimated to reside in the soil subsurface and
groundwater at SSFL is beyond the capabilities of current remediation technologies. Therefore,
there is potential for long-term exposure to TCE if contaminated groundwater if it comes in contact
with human and ecological receptors and also due to volatilization from the soil subsurface.

“Areas of exposure concern (AEC) include...the upper northeast (offsite) quadrant and Bell Canyon,
West Hills, and Dayton, Woolsey, Meier, Runkle, and Black Canyons.”

16
Studies of Health Effects Possibly Related to the Operation of the Santa Susana Field Laboratory (SSFL)


http://ssflcag.net/resources/Cancer_Studies/%5BUCLA%2C%202006%5D%20Cohen_UCLA_2006-02-02.pdf

Late in 2006, The Boeing Company provided detailed comments to Professor Cohen on the UCLA report.
[Boeing, 2006] The Boeing general comments included the following:

“..Boeing has a number of general concerns and comments regarding the overall approach taken
in preparing the report, which is set forth below. Taken as a whole, these concerns seriously
question the validity of the report’s conclusions...

“First, Boeing has numerous concerns related to the methodology and use of data in the report.
The report includes many worst-case assumptions and conservative toxicity factors, which result in
overly inflated dose ratios. Multiple conservative assumptions, when compounded, result not in a
worst-case scenario but one that is highly improbable, if not impossible, and which does not
represent potential risk for any single individual or group of individuals. Such overly inflated dose
ratios may cause the reader to incorrectly conclude that the SSFL poses an unacceptably high risk,
when in reality the actual risk is much lower and in many cases may be at or near zero. Thus, the
result is a study that will be prone to misinterpretation and constitute a disservice to the reader.

“Second, the report fails to acknowledge numerous conclusions that state and federal agencies
have made concerning SSFL and the surrounding communities...The UCLA report utilized
essentially the same environmental data base used by the ATSDR study, yet it reached very
different conclusions without explaining the basis for such a departure.

“Third, the report bases its analysis on the maximum values of a small number of environmental
positive detects for soil and water and ignores the totality of the environmental database that is
comprised of mostly non-detects, thereby providing inaccurate and misleading portrayals of
potential exposure issues. For example, Figure 4-3 of the report presents a map of morgenstern
contaminants detected above health-based standards. The map shows the concentration of
carbon tetrachloride at nine times the California Maximum Concentration Level. However, this
representation is misleading because it fails to indicate that of the 895 offsite analyses conducted
for this chemical, there were only 2 off-site detections. Identifying two detections, while failing to
mention 893 non-detections, is not a fair and accurate portrayal of the groundwater data. The use
of maximum detects to calculate dose ratios is a poor surrogate for estimating community
exposures using the entire body of relevant data.

“Fourth, the report also ignores crucial facts concerning the question of past exposures. For
example, the study suggests that historical exposure to TCE emissions from rocket engine
testing/degreasing is a potential concern for many lifelong residents living in eleven "receptor
locales." Modeling results show that TCE concentrations rapidly decline with distance from the
site (to approximately 2 ug/m’ atjust 1 mile). Approximately 89% of TCE emissions from rocket
engine testing/degreasing occurred before 1967. Before 1967, less than twenty residents resided
in the census tract encompassing most of the 1- mile area surrounding SSFL. Yet, the study
inexplicably lists elevated dose ratios at eleven "receptor locales," some of which are located 5 to
10 miles from SSFL. The report also incorrectly uses the large exhaust rates for large LOX-kerosene
engines to estimate emissions from the much smaller hydrazine engines. This has resulted in an
over-estimate of hydrazine emissions by at least 100-fold.

“Fifth, the report ignores the fact that background levels of some chemicals and radionuclides are
found in all soils. The report fails to subtract background from off-site measurements prior to
comparing to health based standards. Consequently, off-site measurements of background
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chemicals and radionuclides are incorrectly identified as contamination from SSFL.

“Sixth, the report does not adequately establish exposure pathways. Transport of specific
contaminants should be traced from an identified SSFL source, through an air or water transport
medium to a receptor (local resident). Specific effects on the food chain, if any, should be
identified. Exposure modes should be established (e.g. inhalation, ingestion, dermal contact, etc.).
Temporal changes in populated areas should be assessed. Finally, the likelihood of occurrence of
the postulated exposure pathways needs to be quantified. Only, then can a realistic risk
assessment be performed.

“Seventh, the report repeatedly claims that assessing health risk impacts was not possible and
beyond the scope of the study. Yet the report presents dose ratios based on overly conservative
estimates of exposures, and then draws conclusions about public health significance.

“Extensive environmental investigations have been ongoing for many years with regulatory
agency review and approval. Until this report, the data have shown that neighboring communities
have not been adversely impacted by SSFL operations. We have an extensive network of
groundwater wells both on and offsite and have been monitoring these wells for 20 years. Based
on our testing of known domestic wells in the vicinity of SSFL, we believe offsite receptors are not
being exposed to contaminants in drinking water resulting from SSFL operations. Groundwater
quality monitoring data show a few sporadic detections, all of which are either below health-
based primary drinking water standards, are attributed to well owner activity, are naturally
occurring, or are inconclusive as to source of contaminant.”

Boeing provides over 50 pages of specific comments. One very important comment addresses the fact
that the study ignored plume rise in evaluating air pathways. In Appendix | of the UCLA report, it is
stated that sources modeled as point sources used the following parameters:

“Stack Height: 0 m

Stack Temperature: 273 K

Stack diameter: 1 m

Stack exit velocity: 0 m/s”

Boeing correctly states
“The parameters used do not correctly represent the type of emissions release. Using a stack
temperature of 273K (32°F) is too low. Rocket engine testing is a turbulent activity and will cause a
plume of pollutants. Depending on the size of the rocket, this plume can reach several hundred feet
into the air resulting in significantly more dispersion in the atmosphere than modeled in the report.
The exhaust from the engine is also at a significantly higher temperature than 273K. The higher
exhaust temperature will also result in more dispersion in the atmosphere.”

Boeing also notes “Stripping towers use an aeration technique. This also results in emissions being
released with some vertical velocity resulting in more dispersion in the atmosphere.”

Other documents have noted the presence of temperature inversions as a frequent weather pattern in
the vicinity of SSFL. During inversions, with any SSFL airborne emissions being above the inversion, there
would be no way for any contaminants to reach the valley floor and the human receptors.

There are numerous factual errors in the UCLA report, such as stating that the cobalt-60 half-life is 5.3
days rather than the correct 5.3 years. It is a long-lived radionuclide, not short-lived. The lack of rigor in
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the study and the documentation is particularly troublesome because of the very alarming conclusions
reached by UCLA. It should be noted that Professor Cohen never responded to the comments or
corrected his document.

Also in 2006, Dr. Alan Warren, Program Director, Environmental Health Science, University of South
Carolina Beaufort, was retained by The Boeing Company to comment on the above UCLA study. His
comments, which are taken as direct quotations, provide a thorough and thoughtful assessment.

[Warren, 2006]

“..First, | wish to acknowledge the study’s authors who expended considerable effort to conduct
“A more in-depth evaluation of exposure pathways...,” as recommended in ATSDR’s Draft
Preliminary Site Evaluation released in 1999. ATSDR’s evaluation failed to identify a public health
hazard to the communities surrounding SSFL and stated that exposures via all pathways (i.e.,
air, water and soil) were likely of insufficient magnitude to result in adverse human health effects.
It further indicated future exposures of any health consequence were unlikely. The following
statements were excerpted from the ATSDR evaluation:

“Air Pathway: Based on the distance from the onsite release sources to offsite residential areas,
the predominant wind directions, the meteorological conditions at the site, and the rapid
dispersion and degradation of oxidants in air, it is unlikely that offsite residents have been, or
currently are being exposed to chemicals and radionuclides at concentrations that would result in
adverse human health effects.

“Ground and Surface Water Pathway: Based on our preliminary review of the available data,
there is no indication that residents living near the SSFL have been exposed, or are currently
being exposed to chemicals or radionuclides in ground water or surface water at levels that would
result in adverse human health effects. Based on the discontinuation of TCE use and the
effectiveness of the ground water treatment system, it is unlikely that future exposure to
chemicals or radionuclides will occur.

“Soil and Sediment Pathway: Based on our preliminary review of the available data, ATSDR has
no indication that persons in the community surrounding the SSFL have been, or are currently
being exposed to chemicals or radionuclides in soil or sediment from the SSFL at levels that
would result in adverse human health effects.

“Conclusions: In this preliminary evaluation of available data and information, ATSDR has not
identified an apparent public health hazard to the surrounding communities because people
have not been, and are currently not being exposed to chemicals and radionuclides from the site
at levels that are likely to result in adverse health effects.

“Changes in site operations, such as reduced frequency of rocket engine testing, discontinuation
of trichloroethylene use, and shut down of nuclear operations make it unlikely that future
exposures to the offsite community will occur.

“Because the conduct of the present study was a recommendation of ATSDR’s evaluation, it is
noteworthy that it leaves the reader with quite the opposite impression — that completed
exposure pathways exist for numerous chemical and radiological contaminants found offsite in
sufficient concentrations to pose an unacceptable health risk. Regardless of the study’s intent,
this is the message it conveys. Unfortunately, no effort is made in the present study to reconcile
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it with that published by ATSDR just 6 years earlier. This raises an obvious question —what data
have been collected or modeled to invalidate the above excerpted statements made by a
government agency that consistently applies the precautionary principle and whose self-
described mission is to “..serve the public by using the best science, taking responsive public
health actions, and providing trusted health information to prevent harmful exposures and
diseases related to toxic substances”? In this regard, it is noteworthy that the overwhelming
majority of monitoring data compiled and evaluated in the present study was collected prior to
1999 and was thus available to ATSDR when formulating its conclusions. Seemingly, the authors of
the present study would be obliged to discuss their study in the context of that of ATSDR,
especially considering that it was conducted in response to recommendations made in ATSDR’s
preliminary evaluation and is an ATSDR-funded initiative.

“Due to insufficient data, neither ATSDR’s evaluation nor the present study conducted
quantitative, site-specific exposure and risk assessments for offsite receptors. In the case of the
present study, however, the absence of data does not justify giving credence to an array of
potential exposure scenarios regardless of their probability of occurrence, or in the event they
did occur, how insignificant the added health risks might be. In fact, the study does so despite
what amounts to a lack of empirical evidence for any fully completed exposure pathway for any
of the numerous “chemicals of concern.” Nonetheless, dose ratios (DRs) were calculated in
what can only be described as a screening-level risk assessment apt to mislead those not
technically astute enough to differentiate hypothetical from real risk or recognize the study
represents the application of the precautionary principle run amuck. Indeed, much of the problem
stems from the numerous worst-case assumptions freely integrated into dosage calculations
that when examined relative to inherently conservative toxicity factors, result in grossly
inflated DRs. Such DRs create the false impression that a particular exposure scenario may pose an
unacceptably high risk, when in reality, the actual risk is much lower and in many cases at or
near zero. In other words, multiple conservative assumptions, when compounded, result not in a
worst-case scenario but one that is highly improbable, if not impossible, and pertains to no single
individual or group of individuals. Therefore, the implementation of a worst-case strategy has
resulted in a study that can be likened to “throwing stuff at a wall to see what sticks,” rather
than an attempt to determine those exposure pathways that are complete and the real risk, if
any, associated with them. We are thus left with a study prone to misinterpretation that will be
cited in support of the argument that chemicals and/or radionuclides emanating from SSFL are a
plausible explanation for every past, present and future illness and untimely death of
unknown etiology.

“The present study makes no attempt to hide its extreme conservatism, though in this case
admitting to the problem is not the first step in its solution. What is done is done and the best
approach now is to minimize the potential for the report to misrepresent the risk posed by SSFL
before its finalization. To this end, an additional section should be drafted and added to Chapter
8.0 that fully discusses the conservatism that pervades the study and the implications that
compounded conservatism has on the relevance of the report for any one individual or group of
individuals. The study should also consider the possibility that overly inflated DRs are an ill-
conceived means of providing a relative ranking of potential doses for various receptor locations
of concern. In this regard, it is important that the study acknowledge the likelihood of health
effects occurring with a DR greater than one depends in large part on the margin of safety
inherent in the toxicity constant used in its derivation. This necessitates that great care be
taken in ranking or prioritizing based on DR comparisons since differences may stem from
varying degrees of certainty with which a toxicity constant can be accurately derived rather than

20
Studies of Health Effects Possibly Related to the Operation of the Santa Susana Field Laboratory (SSFL)



any real difference in the inherent toxicity of the chemicals being compared. This is one reason
why one can not necessarily equate the extent to which a DR exceeds one with the level of risk
the chemical might pose. This point is particularly relevant given that DRs were derived with an
upper-bound as high as 21,000 (i.e., inhalation route for TCE in groundwater), a DR which might
be alarming less one realizes the unlikelihood of the exposure scenario and the many
unvalidated assumptions on which it is based. Such problems can be avoided in the future if
similar studies are treated less like academic exercises and more as a means of allaying the fears
of those least likely to incur unusually high risks and focusing concern on those who warrant it.

“With these goals in mind, the study should have attempted to characterize the full distribution of
exposure levels in the population as accurately as possible, rather than defaulting to the worst
case. Doing so would admittedly have been more difficult, but also more informative. For
example, the study suggests that historical exposure to TCE emissions from rocket engine
testing/degreasing is a potential concern for many lifelong residents living in eleven “receptor
locales.” However, 89% of TCE emissions from rocket engine testing/degreasing occurred pre-
1967 at a time when less than twenty residents resided in the census tract encompassing most
of the 1 mile area surrounding SSFL. Given the precipitous decline in modeled TCE air
concentrations with increasing distance from SSFL (concentrations were ~ 2 ug/m’ just 1 mile
from the site), chronic exposure to TCE emissions would not theoretically result in even one
excess cancer based on population estimates and California’s TCE inhalation unit risk factor of
2E-6 (ug/m’)". Nonetheless, the study lists an average DR associated with TCE emissions from
rocket engine testing/degreasing of 308 (range: 30 to 1942) for the eleven “receptor locales,” some
of which are located 5 to 10 miles from SSFL. As such, the study is likely to be unnecessarily
alarmist to residents of those “receptor locales” for which a worst-case scenario suggests
elevated risks. Another example of the study’s bent to portraying exposure issues in a bad light is
found in Figure 4-3, which presents a map of groundwater contaminants detected above health-
based standards. The map reports that the concentration of carbon tetrachloride was nine times
the California MCL, but fails to indicate that of the 895 offsite analyses conducted for the
chemical, there were only 2 offsite detections (see Table 7 of ATSDR’s 1999 evaluation).

“In addition to the suggestion that a section devoted solely to the study’s conservatism be
added, it would be helpful if the theoretical risks inferred by numerous DRs well in excess of one
were discussed in a broader context using a comparative risk analysis approach whenever
possible. For example, a slide was presented at a February 2006 SSFL Workgroup Meeting
showing annual average SSFL emissions (1955-2000) relative to those of Los Angeles and Ventura
counties in 1990-1993. The slide indicated that with the exception of hydrazine, SSFL was
responsible for a miniscule fraction of the hazardous air pollutants emitted (< 5% in the case of
TCE). Therefore, any association between air emissions from SSFL and disease rates would be
confounded by other sources impacting the “receptor locales” surrounding the site. Such
information would suggest that SSFL emissions are at best, a minimal contributor to one’s
overall risk, thereby allowing the study’s results to be placed into proper perspective. This is
important given the pending release of a report [ Morgenstern, H., et.al., 2007] on cancer
incidence surrounding SSFL. Given its worst-case approach, the present study is incapable of
providing realistic exposure data to explain differences in cancer incidence rates. The absence of
such data explains the epidemiological study’s reliance on residential distance from SSFL as a
surrogate measure of exposure. The use of such a surrogate will result in almost certain exposure
misclassification that can lead to a substantial overestimation or underestimation of the
association of the exposure with the cancers under study. As such, it is alone sufficient to cast
doubt upon the study as a reliable indicator as to whether SSFL has posed a cancer risk to
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nearby residents. If the February 2006 presentation on cancer incidence near SSFL is indicative of
the soon-to-be-released epidemiological study, findings suggest historical exposures from SSFL
have not posed a considerable cancer risk. Based on the February presentation, very few of the
36 risk ratios (RRs) graphically presented appeared significantly elevated. Furthermore, only three
of the 36 reported RRs were in excess of two and all three occurred among Hispanics, very few of
whom lived near SSFL when emissions were at their highest. Thus, it appears as though the results
of the soon-to-be-released epidemiological study will be largely consistent with the conclusions
of ATSDR’s preliminary evaluation and fail to support the level of concern for past exposures
conveyed by the present study.”

Also in 2006, the Groundwater Advisory Panel (Panel) provided the following comments based on a
preliminary review of the UCLA Pathway Report, primarily Chapter 7 entitled “TCE Contamination.”
[Groundwater Advisory Panel, 2006] The report describes in Section 7.2 “A Simplified Conceptual Model

of TCE Distribution in SSFL Groundwater.” There are both conceptual and factual errors in this section
which result in erroneous inferences and conclusions.

1)

2)

3)

UCLA: “This means that the infiltrating TCE penetrated to depths below the water table and
continued to sink until the resistances posed by friction against the fracture walls and
buoyancy forces halted its progress”.

Panel: “Friction is force that acts only when there is motion. It affects the rate of DNAPL motion,
but has no influence on when DNAPL ceases to move. Buoyancy is a driving force always acting to
promote downward migration; it can never act to halt the progress of downward migration of
DNAPL. Downward motion of DNAPL ceases only when all driving forces are balanced.”

UCLA: “At SSFL, where fractured flow dominates, DNAPL dissolution is expected to be slow and
most of the DNAPL that reaches groundwater may still be harbored in fractures”.

Panel: “Thousands of measurements of TCE mass present in cores provide overwhelming
evidence that no significant DNAPL is now present in the SSFL groundwater. The conclusions
drawn from these data are supported by widely accepted calculations of the time required for
DNAPL in fractures to dissolve into contiguous waters.”

UCLA: “Thus, the MW model’s estimates of diffusive penetration into sandstone are much
higher than would be suggested by the team’s estimate of the diffusion coefficient of TCE”.
Panel: “This statement in Section 7.3.1 summarizes an inference made at several places that
Boeing and its consultants have overestimated the effect of diffusive mass transfer of TCE into
the sandstone matrix because sorption may be greater than used by Boeing. However, it is a well
known fact that sorption, as characterized by the retardation factor, actually increases the rate of
mass transfer from the fracture to the matrix, instead of decreasing it as claimed in the subject
report. The reasoning and mathematical support for this fact are described in detail in Chapter
12, “Dense Chlorinated Solvents and Other DNAPLs in Groundwater, Pankow and Cherry, editors.
This chapter references and summarizes several papers that are relevant to this issue. Also, it is
shown in this chapter that the dependence of mass transfer from fracture to matrix upon
tortuosity is not nearly as strong as implied by the authors. In fact, if one uses the values for
retardation and tortuosity presented in Section 7.3.1, it is concluded that more TCE has
transferred to the matrix than is calculated using typical parameters for SSFL.”

Conclusions

From the epidemiological studies of cancer incidence in the vicinity of the Santa Susana Field Laboratory
(SSFL) using cancer registry data, it is clear that there is no evidence of elevated off-site cancer rates
resulting from operations at SSFL. The most pessimistic results, cited by Dr. Morgenstern, are within the

22
Studies of Health Effects Possibly Related to the Operation of the Santa Susana Field Laboratory (SSFL)


http://ssflcag.net/resources/Cancer_Studies/%5BGroundwater%20Advisory%20Panel%2C%202006%5D%20Advisory_Panel_Comments_on_UCLA_Report.pdf

range of expected statistical variation and he has acknowledged the methodological limitations of his
study.

Dr. Morgenstern also led two health studies of Rocketdyne workers. The first study identified an
increased risk of dying from cancers of the blood and lymph system (such as leukemia and lymphoma),
lung cancer, and upper aero-digestive tract cancers (mouth, throat, esophagus and stomach). The
second study reported the observed positive association between presumptive exposures to hydrazine
and the rates of dying from cancers of the lung.

The Agency for Toxic Substances and Disease Registry (ATSDR) of the U. S. Center for Disease Control
(CDC) reviewed the above UCLA worker health studies and concluded that the studies were well
designed and the data analysis was rigorous, but that the studies had some weaknesses. These included
high uncertainty in internal radiation doses, and lack of knowledge of exposures received before
employment at SSFL. Although the study attempted to control for the effect of other chemical
exposures (i.e., hydrazine and asbestos), misclassification of the chemical exposures is highly likely. The
use of the upper aerodigestive tract cancers group is somewhat unusual, although it is meant to take
consideration the properties of internally deposited radionuclides. Another problem of the study is the
small number of cancer deaths, particularly in the high dose group (e.g., >200 mSv). Most of these
limitations are acknowledged appropriately in the report. Given the limitations, the most consistent and
biologically plausible finding of the study is the hemato-lymphopoietic cancers. The observed positive
relationship between external radiation and lung cancer mortality has not been reported consistently in
other studies of nuclear workers.

Boeing sponsored a worker health study conducted by the International Epidemiological Institute which,
when compared with the UCLA studies, covered many more workers over a longer period of time and
estimated radiation doses from biokinetic models for 16 organs or tissues and combined external and
internal dose measurements in their analyses of specific cancers. They also included radiation doses
received before and after employment at Rocketdyne; using other databases, and to estimate radiation
effects, they compared radiation-monitored workers with unmonitored workers assumed to be
unexposed. While the less rigorous UCLA studies showed some possible health effects from worker
chemical and radiation exposures, the IEl studies showed none, with the exceptions of cancer of the
kidney (SMR 2.22) which was based on only 7 deaths.

The 1999 ATSDR pathway study concluded that it is unlikely that people living in communities near the
site have been exposed to substances from the site at levels that would have resulted in adverse health
effects, and although chemicals and radionuclides were released from the site, the likelihood of those
releases resulting in human exposure is limited by a number of factors, including: the distance from the
release sources to the offsite residential areas that results in rapid dispersion and degradation of
oxidants and solvents in air; the predominant wind patterns that normally blow away from the nearest
residential areas; other meteorological conditions at the site such as the atmospheric mixing height; and
drawdown in ground water levels that reduce the rates of contaminant migration. ATSDR stated that
considering these factors, it is unlikely that residents living near the site are, or were exposed to SSFL-
related chemicals and radionuclides at levels that would result in adverse human health effects. Changes
in site operations, such as reduced frequency of rocket engine testing, discontinuation of
trichloroethylene use, and shut down of nuclear operations make it unlikely that future exposures to the
offsite community will occur.

Professor Yoram Cohen of UCLA led a pathway study that used essentially the same data as ATSDR, yet
reached the opposite conclusion that residents in many areas adjacent to SSFL were at substantial risk
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from contamination resulting from SSFL operations. Both Boeing and Dr. Alan Warren provided
extensive comments to Professor Cohen, but despite the acknowledged extreme conservatism of the
assumptions and analyses of his study, he failed to respond to the comments. The comments document
the reasons why Professor Cohen’s conclusions lack sufficient technical basis.

It is interesting to note that Dr. Morgenstern and Professor Cohen were both members of the UCLA
Santa Susana Field Laboratory (SSFL) Public Health Initiative and their work was sponsored and directed
by the Santa Susana Advisory Panel, led by Dan Hirsch, and publicized by the SSFL Workgroup, also led
by Dan Hirsch. The publicized conclusions of the UCLA investigators seem to be at variance with those of
all of the other epidemiologists and toxicologists, whether in public or private service. It is disingenuous
to claim that the UCLA investigators are more credible because they were independent, while the others
were not. Dan Hirsch is an avowed antinuclear activist who has litigated against Boeing, DOE, and DTSC,
and is certainly not independent. The close relationship between Professor Cohen and Dan Hirsch can be
seen from the following excerpt from the UCLA Newsroom [UCLA, 2008]:

“The Rosenfield Prize recognizes innovative collaborations between faculty and regional nonprofits
aimed at addressing critical issues affecting the community. This year's honorees have focused on
issues involving the environment, health care, teen suicide prevention and theater. Each partnership
will receive a 525,000 award.

“Yoram Cohen / Committee to Bridge the Gap

Cohen, a professor of chemical and biomolecular engineering, and the Committee to Bridge the Gap,
a nuclear policy organization focused on nuclear safety, waste disposal, proliferation issues and
disarmament, joined to help Simi Valley and its surrounding communities deal with environmental
issues associated with the Santa Susana Field Laboratory, a site used until 1959 for the development
of nuclear reactors and currently owned by Boeing. The partnership educated the public about the
adverse environmental and health impacts associated with the release of chemical contaminants
and radionuclides from various operations at the site and conducted a study that found that
hazardous chemicals from the site had reached off-site locations. This four-year scientific and
community effort contributed to the development and passage of a bill, authored by state Sen. Sheila
Kuehl, to ensure the proper cleanup of the site and its designation as a state park when Boeing
vacates the area.”

The completely opposite conclusions of the UCLA researchers and the others exactly mirror the
polarization within the community. Both views cannot be correct. It would be extremely beneficial to
the resolution of the issues relating to purported health effects from SSFL operations, to have a public
workshop where the various authors of these health studies can meet and discuss the reports and the
comments and see if there is a technically sound commonality. The SSFL cleanup discussion needs to
move beyond partisan advocacy into the realm of science-based decision-making.
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Table of Acronyms

Acronym/Abbreviation

1,1-DCE
AEC
ANLL
ATSDR
CalEPA/DTSC
CBG
CDC
CDHS
Cl

CLL
DHS
DNAPL
DOE
DRs
DTSC

F

HML
IEI

K

LA
MCL
mSv

NIOSH

RB
RR
SIR
SMR
SSFL
TCE
TCSP
TRCR
UCLA
VEN

ug/m?

Definition
Dichloroethene/Dichloroethylene
Areas of exposure concern
Acute Non-Lymphocytic Leukemia
Agency for Toxic Substances and Disease Registry

California Environmental Protection Agency/Department of Toxic Substances

Committee to Bridge the Gap

Centers for Disease Control

California Department of Health Services
Confidence Interval

Chronic lymphocytic leukemia
Department of Health Services

Dense non-aqueous phase liquid
Department of Energy

Dose Ratios

Department of Toxic Substances Control
Fahrenheit

Hazardous Materials Laboratory; part of the DTSC
International Epidemiology Institute
Kelvin

Los Angeles

Maximum Concentration Level
milliSievert

number

National Institute for Occupational Safety and Health
probability

retinoblastoma

Relative risk

Standard Incidence Ratio

Standard Mortality Ratio

Santa Susana Field Laboratory
Trichloroethylene/Trichloroethene
Tri-Counties Cancer Surveillance Program
Tri-County Regional Cancer Registry
University of California at Los Angeles
Ventura

microgram/cubic meter
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