
 
 
 

COMPILATION OF COMMENTS RECEIVED REGARDING SSFL DRAFT 
CLEAN UP ORDERS 

 
DTSC would like to thank those who provided comments on the Santa 
Susana Field Laboratory draft consent orders 1.9 and 2.0 between DTSC, 
the U.S. Department of Energy and NASA. Following is a compilation of the 
public comments received.  
 
DTSC is working to produce a new draft consent order by October 30, 2009, 
based on the public comments and negotiations with the three parties 
responsible for contamination at the site, the Department of Energy, NASA 
and The Boeing Company. 
 
DTSC is committed to reaching a final agreement with Boeing, the 
Department of Energy and NASA to ensure a cleanup that protects public 
health and the environment and is in strict compliance with SB990. DTSC is 
committed to following a process of transparency and public involvement 
throughout the negotiations. 
 
 
We received the following letter from 164 individuals: 
 
9/16/09 
 
Dear Mr. Brausch: 
            The former nuclear reactor and rocket testing facility, the Santa Susana Field Laboratory, 
is one of the most contaminated sites in California.  Landmark legislation, SB990, was passed in 
2007 requiring strict cleanup, but the parties responsible for the pollution have been resisting 
complying.   
            They have insisted on provisions in a revised cleanup order that would have the effect of 
nullifying SB990.  I urge you to assure that the order is redrafted to require a cleanup that is fully 
compliant with SB990; has binding and enforceable commitments to so comply; includes no 
reservations of rights to sue to overturn SB990, and has no other provisions that would 
undermine SB990. 
                                                                        Sincerely yours, 
                                                                                    Leonard Shapiro 
 



From Chris Rowe:  
 
Dear Thomas, Stephie, Rich, Lance, Merrilee, Rick, and Susan, 
  
I have been trying to understand the applicability of SB 990 to the Consent Order. It is 
unfortunate that when I speak to the federal government officials, they feel that they have certain 
rights, and when I speak to the State, the feel because of SB 990, they have the ultimate 
authority. 
  
It is not easy to understand these things - not only when you are not an attorney, but also when 
you are not in the negotiations or privy to what has gone on there.   
  
I respect all of you for your trust and respectful manner towards me. I keep having to do my 
"research" - because that is the only way that I learn anything. 
  
So I found this on DOE and ARARs (attached). I assume that this means that SB 990 is not seen 
as an ARAR by the DOE. We know that it was not necessarily going to be seen as an ARAR by 
the EPA - this was one reason that the State chose not to list the site on the NPL list. I think 
another is that many in the community thought that we would be at the bottom of the NPL list - 
with 500 other sites needing to be cleaned up before they got to ours. They did not understand 
that because we know the responsible parties, that our cleanup would proceed - just with another 
lead agency. 
  
So I think that we need - as community members - to be told if  NASA and the DOE see SB 990 
as an ARAR - or what laws do you both have to follow. Could we have a better document than 
this one? 
  
We found out this past Spring that NASA would have to list the site with the GSA. We also 
learned that CBG knew that for more than a year. CBG was present at one of the meetings that 
GSA attended a year ago. 
  
So that we do not have to go through any more surprises. When we discuss the Consent Order on 
Tuesday at DTSC, can we discuss these issues please - while we are at the "Round Table" with 
Rick? 
  
I know that NASA will not be present that day, but maybe NASA could send something to Rick 
about this for Rick to address. 
  
Thank you to all of you. 
  
With respect. 
  
Chris Rowe 
 



From Chris Rowe:  
 
Dear Rick, 
  
I have copied a few people on this email because you may not know the answer to my question.  
  
I believe that Marie Mason made a statement something like this: " I don't care what the site is 
like on top, SB 990 was written to protect us down below".  
  
This is what I am trying to understand. And if she did not say it that way, please correct that too. 
  
The Knolls, where Marie lives, is not a direct pathway - not a blue line stream from the Santa 
Susana Field Lab from what I recall. It is beyond Sage Ranch and not directly below the site like 
Brandeis and other properties? 
  
That means that there should be no surface contamination running off to her property. There 
could be ground water contamination. And there could be deposition from the winds over time. 
  
Now what I do not understand, is that I have asked the Regional Board to sample the properties 
in the Knolls. And I do not know if anyone in the Knolls ever agreed to have any sampling done. 
  
Now, the Regional Board is cleaning up the soil at the Outfalls to prevent the runoff from 
violating the NPDES permit.  
  
So if the Regional Board makes sure that nothing harmful to the public health is flowing off the 
site, and if you were to apply a "Residential" standard to the whole site, would anything that is 
left ( except the RADS and what is in the groundwater) really be more protective to those 
offsite? 
  
I guess what I was saying is this: For example, the Regional Board is overseeing the cleanup of 
Outfall 8 which drains from Happy Valley to Dayton Canyon ( which is ultimately in West 
Hills). 
  
Now they did a remediation in Happy Valley for perchlorates in around 2003 - 2004. And now 
they are cleaning up heavy metals, dioxins, etc. No RADs were found at Outfall 8.  
  
So if the Regional Board is satisfied with the cleanup in Outfall 8, is going back and applying the 
new SB 990 numbers going to protect the people in Dayton Canyon any better than what is 
already being done in that area? 
  
Everyone chime in please if I am wrong about anything. 
  
Thank you. 
  
Chris 



From Chris Rowe:  
 
Dear State Representatives, 
  
I cannot be in the room with you. I have sat by and waited to be involved in the discussion on the 
Consent Order. In the end, I have decided that there are no good answers. 
  
SB 990 is the law. It must be applied as such. My comments over the past two years have not 
been based upon what I want for myself, but for what I felt was right for my community. 
  
In the end, I realize that every one has their own agenda. And some community members are 
used as pawns. The alliances within the community change on a regular basis as individuals 
posture for power. 
  
Again, I will say that I am not looking for power or position. If I had been, I would have created 
my own 501c or submitted a CAG application by now (with me as the leader). 
  
Instead, I have done as the State has asked me - over and over. "Don't submit a CAG application 
- we will have 'CAG WARS'." "Don't create a 501c within the West Hills Neighborhood Council 
- we will have "501c wars'. 
" "Have your monthly "SSMAC" meetings, and we will try to send people when we can." 
  
Then  I say to Rick Brausch at the DTSC meeting - "why don't we take a vote on the 
tolling?"And Rick says: "This is not a democracy."  
  
So my comment now is: "I don't care if you allow tolling or not." I don't care if you allow a 
"Reservation of Rights". Because at some time, some entity is likely to sue. 
  
I have tried to create a "Flow Chart" as if I were writing on a Board in a room. In the end, 
nobody wins in a lawsuit but the lawyers. 
  
In the end, all I care about is the end result - I don't care how you get there.  
1) I want no less than a residential standard of cleanup to protect the public health from 
what is flowing off the site. I live four miles from this site - I do not need this clean up for 
me - I do not believe that it is as contaminated as it was when it was an active site. But I 
have concerns over the fears of cancer - and I have to listen to the people and look for any 
cancer clusters - anything that we have not uncovered. And the one cancer that the studies 
point to the most is the thyroid cancer. And when I hear people have thyroid cancer that 
live near there, and have lived near there for 30 - 40 years - that is when my alarms go off. 
  
But you must realize, that for every "Santa Susana", I can find another way of getting 
certain cancers - another site, or another method - including the Bisphenol A in Senator 
Pavley's legislation. 
  
2) I want Santa Susana locked down as a parkland agreement from Boeing and GSA. 
  



I do not want happening to this site what just happened at Corporate Pointe aka: the 
Raytheon RCRA site. They City Council recently approved the rezoning from "A" to "M" 
because the "West Hills Neighborhood Council" was not given adequate warning of the 
PLUM Hearing. The Hearing Officer for City Planning did not tell the PLUM Committee 
that Corporate Pointe was a RCRA (Raytheon) site. And the City Attorney ruled that the 
City Council did not have to hear public comment before voting because it was heard in 
PLUM. 
  
So a letter from City Council member Greig Smith requesting approval of this Zoning 
change allowed the City Council to vote on a project without even hearing about its 50 year 
toxic legacy that parallels that of Santa Susana - and is in fact, within two miles of the site, 
and within the AREA OF CONCERN in West Hills for Santa Susana. 
  
Council member Smith is interested in local facilities to convert waste to recycle it. Not a bad 
idea - but  
"Not in my back yard". In other words, don't allow this to happen to Santa Susana. In turn, if 
you stick to the highest level of cleanup that is required, what stops 5 acre home site 
development? 
  
I was "on the hill" to see Outfall 8 with the LARWQCB, Boeing, and a few community members 
Wednesday. There was one "new guy" - a "real estate appraiser" on the tour. I don't know, but I 
would guess that this guy was a "shill" designed to scare the "you know what" out of the 
community members. And by the way, for some reason, the only community members that 
ended up on that site tour were John Luker, Christina Walsh. and me. This is a very unusual 
combination. 
  
So the three of us are being played by all. I refuse to play. What you get from me is the truth and 
my interpretation of what is happening or will happen "Chess" as Rick said at DTSC.   
  
That is all I have to give. And that is all I ask in return - is the truth and respectful treatment. We 
don't have to agree - but we all need to agree to all work in a respectful manner. 
  
Chris Rowe 
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From Daniel Wiseman  dwisemanmd@yahoo.com  10/1/2009  3:25 p.m.:  
 
October 1, 2009 
 
Rick Brausch 
Project Director SSFL, Department of Toxic Substance Control (DTSC) 
California State Environmental Protection Agency 
P.O. Box 806 
Sacramento, California 95823-0806 
 
Re:  My COMMENTS & QUESTIONS about “CONSENT ORDER, Draft 2.0” 
 
Dear Mr. Brausch: 
 
Before posing my comments and questions, I want to thank you for your presentation of 
the CONSENT ORDER, Draft 2.0 at the West Hills Neighborhood Council (WHNC), 
Special Meeting, Wednesday, September 29th.  The interchange at that meeting 
between the representatives of DTSC, DOE and BOEING and our WHNC Stakeholders 
and Board of Directors left everyone with a better understanding of the situation at and 
around the Santa Susana Field Lab.  The other principals in the negotiations (NASA 
and the LA Regional Water Quality Control Board) wanted to be present and participate, 
too, but they were unable to do so.  We look forward to continuing this productive 
dialogue between all parties. 
 
Some of the issues entered here were addressed at the Special Meeting but they are 
repeated here for more formal documentation. 
 
We are aware that there was a CONSENT AGREEMENT created in October 2007 and 
that the negotiations, which began in January 2009 are intended to incorporate the 
requirements of California SB990 into the agreement.  The release of several drafts on 
August 19th was prompted by DTSC’s wish to demonstrate transparency in their actions.  
We understand that you wanted to request, receive and incorporate the thoughts of a 
concerned public into the final phases of the negotiations. 
 
What follows are the concerns and questions which I have and which I have heard 
coming from our community.  They are numbered and the key words are highlighted 
so that you may answer them more directly: 
 
1.  Concurrent with the public release there was your appointment and the removal of 
Norm Riley as Project Director.  This caused ripples of concern in our community.  Was 
Mr. Riley being made a “scapegoat” for the lack of consensus after 8 months of 
negotiation?  What was Mr. Riley’s deficiency in the eyes of the DTSC? Some conflict 
with Departmental policy? Lack of diligence administering DTSC policy?  Lack of 
enforcement of Departmental authority over the actions of the BOEING, DOE and/or 
NASA? Lack of adherence to SB990 guidelines? Some personal or political pressures?  
Whatever the reason, it has resulted in the loss of a career DTSC staff member who 
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was well known, well respected and, I believe, both well qualified and well intentioned.  
What efforts were made to retain Mr. Riley. Did the Department try to preserve what I 
believe was a valuable asset of DTSC?  Where is the transparency of this act?  Did his 
superiors find him so completely compromised or irrevocably corrupted as to warrant his 
dismissal? 
     Although personnel relations are usually closed to the Public, Mr. Riley has been 
opened to voice his opinions and, therefore, there is no more “privileged 
communication” on this matter. 
     Mr. Riley’s superiors owe the Public a better explanation of these actions than what 
we have now. Please pass that observation on to them.  At present, all we have is 
suspicions of political intrigue and that is a blemish on the Department’s image. 
 
2. The document we are now reviewing is one of a series of documents passed back 
and forth between DTSC and BOEING, DOE & NASA.  It was released “suddenly” with 
little or no notification of BOEING, DOE & NASA.  DOE & NASA got less than one 
day’s notice.  BOEING was (almost) completely obliterated from the document but not 
this discussion. 
  
3. No one signed this agreement therefore, it is just a “CONSENT PAPER,” a 
document for consideration and comment.  It is not a CONSENT ORDER and it is 
certainly not the desired CONSENT AGREEMENT. 
  

a.      Are the covenants contained in this document acceptable by BOEING, DOE & 
NASA?  I assume that the CONSENT PAPER under public review is supported 
by DTSC.  The answer to this question must come from BOEING, DOE & NASA. 

 
b.      Can we be assured that this document contains all of the elements 

necessary for the creation of a “final” CONSENT AGREEMENT?  The answer to 
this question must come from DTSC and BOEING, DOE & NASA. 

 
4  The inability to review a “true” CONSENT AGREEMENT at this time implies that 
there are major unresolved issues which have persisted despite 8 months of 
negotiations.  Since SB990 is so important to these negotiations, we must conclude 
that there are serious difficulties in accepting and applying this law. 
 

a.      Supporters of the SB990 covenants insist on strict adherence to the terms of 
SB990 but others question whether this is possible, practical or even 
necessary. 
   
One serious objection comes from those who believe that the amount of 
contaminated soil which must be removed to satisfy the most rigid criterion 
could not be trucked off the SSFL site in meaningful time.  Further, not only 
is it very difficult or impossible to find satisfactory replacement soil but also 
the number of truck loads (deliveries) necessary to replace the removed 
soil exceeds any real and timely conclusion to the process. 

  

  



b.      Critics of the SB990 covenants have opined that the elimination of radionuclides 
necessary to decrease the “added hazard” to less than one in a million is 
unattainable, unmeasurable and unnecessary because it is far below the 
background radiation.  Defining this background requires testing an (as yet 
untested) comparable location. 

 
c.      The amount of soil which must be removed to satisfy the SB990 covenants 

would leave the SSFL site looking like a “moonscape” and would destroy the 
value of the property as “opened space,” recreational space or as a park site.  Do 
you agree? 

 
d.      The requirement to achieve an Agricultural Standard exceeds the possible 

future uses of the SSFL site. 
 
We have heard that these concerns (3a, 3b, 3c & 3d) are not part of the 
negotiations because DTSC is committed to adhere to the SB990 covenants.  
I would like to hear an official, DTSC-originated, opinion as to whether DTSC 
believes that strict adherence to SB990 is possible or problematic.  
  
It is clear that it is not possible for one government agency (DOE or NASA) to 
challenge the laws governing another agency (DTSC).  Even so, DOE and NASA 
have voiced some concern for the feasibility of SB990 goals but they are 
restrained to the negotiating table and can not challenge the laws governing 
another agency (DTSC) in court.  

 
e.      By contrast, BOEING is a private entity.  It can contest the constitutionality and 

legality of a law, such as SB990, for two years after the date of its passage 
(October 14, 2007).  Some other private entity might submit a challenge, as well. 
Tom Gallacher, the BOEING representative, proffers the fact that BOEING has 
not, yet, challenged the law and the fact that the two year window ends in two 
weeks as evidence that BOEING has been trying to negotiate an agreement 
rather than engage in a legal or constitutionality challenge. 
   
Will it be necessary for BOEING to challenge SB990 in court in order to 
answer and resolve the concerns posed in 3a, 3b, 3c and 3d?  I will look 
forward to the DTSC response and the BOEING response, as well. 

   
5.      I assume that he “final” CONSENT AGREEMENT will be a documentation of the 

terms under which DTSC, as the principle regulatory body for the Santa Susan Field 
Lab (SSFL), will interact with the BOEING Corp., the federal DEPARTMENT OF 
ENERGY (DOE) and the federal NASA, the responsible parties, owners and 
operators of SSFL in the following steps: 

   
                a.   Characterizing the current status of SSFL (location & amount of 
contaminants) 

  



b.       Developing the goals, the mitigation plan (Workplan) and methods 
of the cleanup 

c.       Executing the cleanup of the Santa Susana Field Lab (SSFL) property 
d.       Reassessing the property to be sure that the goals have been met. 
e.       RETURN TO STEP “b” if these goals are NOT MET or other 

considerations arise. 
f.         COMPLETE TRANSFER OF OWNERSHIP & USE consistent with 

BOEING Letter of Intent & California (proposed) law AB102 
 

      I assume that requires that all parties endorse and work both cooperatively and 
diligently toward a completion date of 2017. 

  
6.      DTSC intends that the clean-up measures will be carried out with full adherence to 

the precepts of California State Law SB990 and has set a completion date target of 
2017.  Recent discussions, supported by some of the measured sub-surface aquifer 
contaminant levels, suggest that we may have to focus on mitigating the 
surface/soil contamination and make plans for a much longer process of sub-
surface water cleanup.   

 
7.      The CONSENT PAPER suggests that these actions can be completed consistent 

with all other California and Federal laws.  Are there conflicts between the Federal 
guidelines which control DOE and NASA and the California State laws which guide 
DTSC’s negotiations?  Are there some examples of reconciliation of these 
regulations, already? 

 
8.      The CONSENT PAPER states that all parties must resolve any conflicts which may 

arise without litigation, presumably by mediation or by DTSC-originated edict.  To 
what extent will this diminish the legal rights of any of the parties.  Is this clause 
acceptable to all parties? 

 
9.      The CONSENT PAPER recognizes and incorporates previous characterizations and 

mitigation efforts, including the Solid Waste Management Units (SWMUs) and Areas 
of Concern (AOCs) defined in the final RCRA Facility Assessment Report (RFA) of 
July 1991 and its supplemental materials.  These actions created a total of 135 
SWMUs and AOCs.  Subsequently, the locations were grouped into 51 RFI sites and 
these are now called “RI sites.”  Both chemical and radioactive materials hazards 
are listed and located.  Will creation of the mitigation plan (Workplan) begin 
before the quantities and locations of the contaminants are known?   

  
10. Further, the CONSENT PAPER and other evidence recognizes and reports on the 

activities at several non-SSFL sites where SSFL activities caused significant 
contamination to the adjacent property.  What plans have been made to test, 
identify and take action, as necessary, for any contamination which has not 
already migrated or has otherwise arrived past the SSFL’s property lines? 

 

  



11. DTSC retains enforceable control over all of these actions until it (DTSC) issues a 
formal release from responsibility to the BOEING, DOE and NASA.  How does 
DTSC view the action of the Federal DOE which has notified the Federal General 
Services Agency (GSA) that their project called Energy Technology Engineering 
Center (ETEC) was to be concluded and that the DOE property would be available 
for disposal? 

 
The following questions relate to steps and methods necessary to completion of the 
cleanup process.  
 
12.  Will DTSC alter its practice with a covenant in the CONSENT AGREEMENT by 

which outside contractors are selected, contracted and monitored by DTSC but 
funded by the responsible parties? 

 
13.  Will DTSC state and affirm that its negotiations and implementation of this 

CONSENT AGREEMENT are based on scientific and logical principles which 
are not distorted for the personal benefits or political motives of any participant? 

 
14.  Can we expect a full and detailed characterization of the flow of sub-surface 

water and its contents in the underground faults and “fractured sandstone” peculiar 
to the Chatsworth Formation beneath the SSFL?  Will this start with a report on the 
corings being collected at the north end of the property? 

 
15.  Can there be consideration of and preservation of the biological and historical 

features of the property in the CONSENT AGREEMENT?  Is that consistent with the 
framework of SB990?  Current efforts at biological and historical characterization 
have been started by DOE in AREA IV but have not been generalized for the rest of 
the property, yet.  Will there be a more complete characterization of the 
biological and historical features of SSFL? 

 
16.  Will CONSENT AGREEMENT create the framework by which BOEING, DOE & 

NASA may conclude their responsibilities and ownership at the SSFL? 
 
Will the CA include language consistent with BOEING’s Letter of Intent and 
Assemblyman Cameron Smyth’s (proposed) AB102 to require that, after the clean-
up, the ownership of the SSFL will pass to a public authority as part of a public 
recreational facility? 

 
We are sure that all concerned regret that a functional agreement has not yet been 
achieved.  
  
We sense that the tensions between the parties remain high but continue to dedicate 
the efforts of the Santa Susana Mountain Area Committee of the West Hills 
Neighborhood Council to inviting and engaging all interested parties to participate, to 
allowing all parties the opportunity for full disclosure of their views and to the adherence 

  



of all parties to a calm, considerate and productive effort to complete the process of 
cleanup and preservation of SSFL and its surrounding properties. 
 
Sincerely, 
 
 
Daniel Wiseman 
Chair, Santa Susana Mountain Area Committee (SSMAC) 
West Hills Neighborhood Council 
 

  



From Margery Brown probationdiva@yahoo.com  10/1/2009  at 4:54 p.m.  
 
The following are my comments on the 2.0 Consent Order draft, some of which have come from 
reading the printed material, and some impressions  have been formed from the two DTSC 
meetings with various DOE and NASA representatives, along with DTSC personnel and a 
number of enviornmental activists who were present in attendance. 
  
                                      INTRODUCTION 
  
      I am presenting this introduction and  summary first, because it is really, for me, the most 
compelling part of my comments, and that about which I have the strongest feelings.  I am not a 
scientist, but rather, I  have spent my working career in the fields of Corrections and Social 
work....for 45 years.  (30 years as a Deputy Probation Officer, and 15 years post retirement as a 
Reserve Probation Officer).  As such, I have worked with Juveniles, their families, juvenile 
institutions and the Superior Court....and involving constant contact with crime victims, as well. 
      I am still terribly shocked and surprised to find myself trying to catch up with, and being 
involved in this particular environmetal effort, with all of its technicalities and information that 
must be understood and applied.  However, I woke up one day, three years ago, to realize that I 
live only about 2 1/2 miles, as the crow flies, from the SSFL meltdown...in Chatsworth, up 
against the Simi Hills that border Ventura County. 
       I must admit that the most emotional connection I have to this whole cleanup endeavor, 
centers around the ongoing illness and death of several generations of victims of the 
radionuclides and toxic chemicals, spewed out over a number of neighboring communities by the 
SSFL partial meltdown in 1959. 
       In addition, my training and life-long occupation inclines me strongly toward wanting both 
some justice and remediation for these victims, and complete accountability and a complete 
repair effort,on the part of the polluters. 
       Having worked in a County Government setting for so long, I do understand some of the 
limits and frustrations that all Government workers suffer from ,such as never having 
enough time, money or cooperation from other government agencies....to say nothing of the 
general public.  But, I also understand clearly that large business Corporations are 
overwhelmingly involved in MONEY!  They don't want to spend it, and their bottom line is all 
about profit and their stock holders. 
       In this particular situation, I am afraid that all of us concerned citizens will need to 
constantly opt for and choose HUMAN LIFE ! 
  
                                       SUMMARY ASSESMENT 
  
       In attempting to read the draft Consent Agreement, I have been truly amazed at the number 
of open escape hatches that the agencies have put into writing, in order to either disavow 
responsibility for carrying out a protective cleanup, or to make it possible to walk away entirely 
from an undesirable duty....in other words, to make it possible to evade compliance with SB 
990.  And this SB 990 compliance duty avoidance is apparently intended to be an undectible part 
of a document, that is supposed to be explaining how the government agencies will comply with 
SB 990...THE LAW. 
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       Right off the bat, DOE and NASA point out that their first responsibility is to the Federal 
Law, and not that of the State.  I suppose that statements like not giving up one's rights to sue are 
routine for this kind of agreement, but it is quite scary for the reader.  It appears to mean,that 
when push comes to shove, SB 990 may be abandoned with a little effort...or hopefully, rather, 
with a lot of effort. 
       Then, of course, it is totally troublesome, that Boeing Corp., is manifestly unwilling to join 
with the other agencies, unless they are granted a tolling order.  So, where does that leave 
everyone, given that Boeing owns 85 % of the land, and is in control of everyone who comes and 
goes?.  For that matter, they have been the contractor for NASA and, If I am not incorrect..for 
DOE's ETEC.  To me, Boeing being unwilling to sign one Consent Agreement with the other 
agencies should signal THE END of the whole effort! 
     I am certainly troubled by the difficulty that an unscientific reader, like myself, has, in 
uncovering the invisible language that, in effect, nullifies compliance with SB 990 and is also 
light years away from the "tranparency" that agencies currently like to pledge.  In this regard, I 
will need to recommend that you preferably rely on the comments of some of the more 
experienced activists, like Dan Hirsch, who can better decipher the intent and meaning of the 
many pages involved in the signing of the Consent Agreement. 
     I am particularily troubled by the fact that on the first page of draft 2.0, Health and Safey 
Code Section 2518 is the first H&S section mentioned.  This one refers to cleanup of 
surrounding communties, but no specific mention  of this subject is then included in the 
remainder of the document.  How ever did this happen?  Perhaps it is all about money, again.  
     For many such reasons, this really is an extremely flawed document and it certainly needs to 
be fixed, and, it apparently can be fixed.  It probably would be better to just start completely over 
again, but I fully recognize how many painful hours of negotiations have undoubtedly gone into 
producing this document, and for all of our sakes, I do hope that it can be salvaged. 
     Again, this isn't about money, its' about human lives! 
  
                                    
                                     SOME  COMMENTS 
  
l.   Title page:   ..........With respect to Health and Safety Coe Section 2518.  This code section  
(B) (1) (F) (3)  reads that "the order shall require that corrective action be taken beyond the 
Facility Border, where necessary to protect human health or the environment". 
      For instance, Dayton Canyon borders on the Field Lab, with Dayton Canyon starting from 
Outfall #8 and running thru Dayton Canyon.  There are people raising for sale and eating their 
own vegetables and fruits, and raising animals in Dayton, and it is zoned RA. 
      The creek has been found to have high amounts of Perchlorate, and it is also known that the 
plant roots have an ability to take up large amounts of other toxic chemicals as well.   
       Centex builders, now replaced with another large national builders, are planning to build 100 
homes in Dayton Canyon......contaminents or no contaminents. 
        Runkle Canyon, with previously discovered high amounts of Stronium 90 and other toxic 
chemicals has KB builders, the largest in the nation, waiting to build a large number of homes 
there.  A number of concerned citizens have been trying to prevent this for years....and prevent 
many 200 tons of containated soil from being loosend on their heads. 

  



       There are a number of other outlying communities who have been impacted by the migration 
of both radionuclides and toxic chemicals from the SSFL.  They need further testing and 
cleanup. 
       The Chatsworth Reservoir...owned by DWP....very contaminated...slated to become a bird 
sanctuary....neighbors on some streets all have had cancer. All of the contimination flows down 
Woolsey Canyon Rd...from the SSFL. 
       There are other areas involved in receiving ground water or (wind) soil contamination from 
the SSFL....but the Consent Agreement does not really deal with any of this...in spite of Health 
and Safety Code Section 2518.  Why not? 
  
2,___     Section 1.3.3...DOE and NASA recognizes all of its responsibility under CERCLA  and 
AEC, but then in 1.6 you start explaining your reservation of rights and denial of 
liability....explaining that" nothing in this order shall be construed as submission by Federal 
Respondents to State authority under several Health and Safety Codes ".  And then you pledge to 
carry out your duties, apparently under SB 990.  Which one is it, gentlemen?  What can we rely 
on here?   It looks as if the Feds would have your back when you don't want to do somethig....but 
the State has your good intention promises. "Promises, promises", as the old song goes. 
        Items like this may be politically proper in agreements, but they are really scary, like trying 
to build a house on shifting sands. 
  
2,4,7____A recitation of SB 990..... A statement of fact, but no written agreement for you all to 
comply. Why not?  What were you waiting for?  Or, what were you trying to avoid saying that 
would constitute a real committment?  This again, seems like more of the same kind of subtle 
dancing around the real meaning of what has been writen, instead of a stated intention to comply 
with the law. 
  
2.11. ___Site conditions: .   "The site is currently not used for growing or raising plants or 
animals"....this statement needs to be eliminated...it sounds too much like agreeing to end use. 
  
3.2.4____Why do you want to incorporate open space exposure evaluations for comparison 
purposes?   Maybe to see how much more cleaning up to Agricultural use may cost?.  Or, are 
you hoping that a lower standard of cleanup like Open Space will somehow prevail?  More scary 
language...suggest you strike it as being pointless.  
  
3.2.5____Compliance with requirements of SB 990 is actually in opposition to SB 990.  Please 
explain.  
  
3.2.5.4 _____This represents a very important change and involves throwing out the PRG's and 
usuing averages.  This is not acceptable under SB 990. Another attempt to walk away from the 
demans of SB 990? 
  
3.5.4.1_____This really seems to read that respondents are free to use dirty soil, and if it is dirty 
enough, we might just as well leave it behind.  Not o.k. 
  

  



3.6.1._______Interprets to using the least protective standard and cleaning up to prospective end 
use.  ..It should have said cleaning up to SB 990.  Another escape hatch or end run around SB 
990. 
  
3.9.____Land Use Covenants.....translates to "we can put in a restriction instead of cleaning it 
up"  This is not o.k. under SB 990 
  
 On the positive side, I truly appreciate all the attention to the ground water flowing down the 
Chatsworth Formation...since I live at the other end of the formation, and we have 4300 gallons 
of groundwater flowing thru train tunnel #26 ...daily...and empting into our Chatsworth Park S.   
The Water Board has ordered the Railway to obtain an NPDES dewatering permit....and we are 
hoping that the water isn't full of TCE.  
  For that matter, it appears to many of us, that the groundwater problem will be one of, if not 
THE largest problem you will face. 
Good luck to all of us.  
  
Margery Brown 
                                      
  

  



From John Luker  jcluker2@yahoo.com   
 
Oct 3, 2009 
  
Mr. Brausch, 
  
When we first met, several weeks ago,we had a 2-minute sidebar meeting. You had been 
interested in my current projects and goals. I told you I’d write an e-mail detailing my work. You 
were also interested in the Santa Susana Mountain Park Association (SSMPA) and my 
connections to them. This letter started as a short note, but has developed into a position paper of 
sorts. I felt it would be a good vehicle to bring everyone up to date, hence the long cc list. Thank 
you for your interest.  
 
I'm trying to work in four areas that concern SSFL and your department. 
  
1. Engage State And Federal agencies at a district/staff level with the Boeing Co and the other 
responsible parties. 
  
To that end, 3 weeks ago, The Boeing Co and the other RPs conducted a tour of the facility for 
representatives of the Santa Susana Mountain Park Association, resource specialists from State 
Parks & Recreation and their counterparts from the National Parks System. The tour and lunch 
afterwards were very productive. 
  
Attending the Tour, was Barbara Tejada, she is the District Archaeologist for the State. Her help 
has been so important in interpreting the resources that exist in the local mountains, including 
SSFL. She is especially good at interpreting CEQA and the associated laws and issues 
surrounding preservation of historic and cultural assets. She is one of the people that have 
engaged the publics trust in these issues.  
  
I'm hoping that other officials will be able to engage to the extent Barbara has. I'd like to discuss 
with you, some of the issues and areas that concern Barbara and I, up at SSFL. 
  
2. Introduce DTSC staff and management to Suzanne Goode and Ray Savajot, Ph.D. of the State 
Dept of Parks and Rec. and National Parks Service, respectively. She is the Chief resource 
Ecologist for this district, Ray is her counterpart for NPS. Among other things he is starting a 
feasibility study about including these mountains in the National Park Service Area. If this 
happened, it would make it much easier to obtain funds to purchase local ranches for eventual 
inclusion in the State Park System. They or their successors will assume management of the 
land, ...eventually.  
  
2a. Ringe Dam. (Please see attached Photograph) The Ringe Dam is located midway between 
Malibu Creek State Park and the Pacific Ocean. It was built in the 1920's and soon backfilled 
with sediment and became unusable. It is on State Property and the State would like to remove it 
in order to restore the river and reestablish steelhead trout migration in the Malibu Creek 
Drainage.  
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The Boeing Co will need between 500,000 and 750,000 cu/yards of material to replace the 
contaminated soil from SSFL. That's approximately what's behind the Dam. I've made Laura 
Rainey aware of the dam and other sites in Southern California that may meet the criteria for SB 
990. She agreed that it was worth exploring. I understand Suzanne was contacted a couple of 
weeks ago. Apparently, some testing has been done on the soils behind the dam. It seems like 
this would be a win/win for everyone. 
  
3. I'd like to see additional sampling done in areas of the eastern drainage where local residents 
have questions about the link between their health issues and off-site contamination.  
  
Included as an attachment is a request to the Boeing Co to sample in specific locations along the 
eastern drainage. Included are Art Lenox's responses. I'd especially like to go over these areas 
with you and gather your opinion on their relevance. The other attached photographs support this 
document. Tom Seckington has concurred that some of these areas would have a value worth 
looking into. 
  
4. Engage the public, local stakeholders, government and industry officials in a dialogue 
concerning preservation, not only of SSFL, but also the surrounding 10,000 acres of wilderness. 
  
DTSC and the Boeing Co have been fantastic in their efforts to educate the public. Your 
department has been exceedingly helpful in providing support for the sampling efforts I've had in 
the past. My concerns have been fully addressed in the past and some of the questions I've asked 
have been included in a number of the Group RFI Reports, most notably, The Sage Ranch 
Drainage investigation, Group 2 and Group 10. 
  
The Boeing Co, for their part has done a 180-degree change in their transparency to the 
community. For some time now, I have had an open dialogue with Tom Gallacher and Officials 
from the other RPs. Access and answers have always been forth coming. I couldn't ask for 
anything more. 
  
I've had several site visits that were all about my education. Laura Rainey, Gerrard Abrams, Tom 
Seckington and Art Lennox have all been absolutely incredible in their willingness to help 
people learn. They walked me around Area IV a few months ago. It was a college level seminar 
in waste remediation. I cannot thank DTSC and Boeing enough for this type of attention and 
response. The important thing to note, I think they would do this for anyone with an interest. 
Considering I couldn't get the time of day from anyone 3 years ago, this amounts to a sea-
change. 
  
The Santa Susana Mountain Park Association. 
  
The Santa Susana Pass State Historic Park (SSPSHP) was formed in 1990. 
The SSMPA was the organization that spearheaded the community drive to 
have these parcels preserved. We have been involved ever since to facilitate 

  



the purchase and preservation of acreage in our local mountains.  
  
The 15,000 acres in the Simi Hills that include SSFL is the most important 
wilderness corridor in Southern California. These hills are the way genetic 
diversity travels to the Santa Monica Mountains from the Los Padre and San 
Gabriel Mountains. 
  
In addition, There is a wealth of undiscovered and partially understood 
archaeological assets all over the local hills that are only now beginning to be 
understood. These assets are priceless. SSMPA is currently working with 
State Archaeologists to identify and preserve this cultural and historical 
record.  
  
I am Vice-President of the SSMPA, but I don't speak for them when I talk about characterization 
or remediation. The SSMPA does not wish to involve itself in any controversy that would bring 
undo negative attention to our core efforts toward land acquisition and park creation. We have 
had meetings disrupted in the past by well meaning, but overzealous community members and 
we would like to ensure that not happen again.  
  
The Board of Directors, to whom I am responsible, has made it clear that investigations like the 
RFI project at SSFL are outside of our Mission Statement. Few have the time or energy to study 
the very complex issues that are necessary to be able to give informed comments on the cleanup. 
Our membership who do speak about these issues, do so as individuals. We wish to maintain 
neutrality on those points. 
  
Our interest is in land preservation and especially, preservation of habitat and ecosystems. 
  
Current SSMPA Projects 
  
A few weeks ago the State had slated for closure SSPSHP. We told the State that we could use a 
volunteer docent group, formed from the community, to keep the park open during this current 
financial debacle. They told us that they would let us keep the park open if we could put together 
a 20 person, trained Docent Association within the next 5 weeks. Our training session is 
scheduled for Oct 18th. We have over 35 people on our mailing list now. I'm VERY optimistic 
about the future. 
  
Earlier this week, the State delivered a doublewide Classroom that they are going to install as a 
visitor center that we will staff. 
  
It is our hope to be a strong enough association so that when the SSFL is eventually turned over 
to the State, we would be the logical group to provide educational and interpretive services for 
the newly formed park. 
  
It is our intention to preserve 15,000 acres in these local mountains, including SSFL and the 

  



surrounding wilderness corridor. This parkland would, by necessity, be run by a joint powers 
agreement between State, Federal and Local parks agencies. We have been presenting our vision 
of parkland development to state officials and representatives of the Boeing Co. The response 
has been nothing but positive. 
  
Our Board of Directors considers ourselves the stewards of these local mountains. 
  
For further information about SSMPA activities, Please contact Jack Unger, President, SSMPA, 
818 227-4220, junger@ask-wi.com. Thank You. 
  
*Please use the following section as my public comments on the Draft Consent Order, currently 
in public review.* 
  
Comments on Consent Order and SB 990 
  
After reading and studying the Order and speaking with all the major parties and many members 
of the community, it appears this order is a dead issue. That is all to the best. A new order needs 
to be crafted that includes the Boeing Co if it is to have any meaning. 
  
There appear to be two intractable issues; 
  
1. DOE and NASA refuse to submit to State Law. Many members of the community cannot trust 
the PRs to do the right thing, and unless the wording in the document reflects an agreement with 
the constitutionality of SB 990 and agreement to be governed by State Law, they will never 
accept it. DOE and NASA CANNOT make that agreement as federal agencies.  
  
I believe the wording in the Draft Order is as close as they will be able to come. I believe, the 
RPs should accept the constitutionality of SB 990 and the wording of the document should 
reflect that. But, the community has to accept the wording, "Consistent with SB 990" instead of 
"Compliant with SB 990". 
  
2. Tolling of the Statute of Limitations. The Boeing Co needs “Certainty”. As a major 
corporation, it needs to manage and control expenditures and energies. SB 990 leaves a very 
“Uncertain” future until the completion of the Background and Rad Surveys. At that point the 
cleanup levels can be determined. I believe that it’s reasonable to extend the rights covered by 
the tolling provision for a limited period of time only. At a point to be determined, this 
temporary tolling should expire. Unfortunately, I don’t believe the majority of the community or 
DTSC share my view. Thus another impasse. 
  
Other issues with Consent Order 
  
Readability This document was developed over 8 months by a team of talented lawyers. The 
reason for the technical nature of the verbiage is the need for legal precision. The problem is, 
most people don’t understand how the Law, especially the interlocking domain of Environmental 
Law, works. 

  



  
More than most other legal documents, the new order will need language that is understandable 
to the layman. A description of interlocking Health and Safety Codes with summaries would be 
especially helpful. Especially any codes that enforce SB 990 and the SRAM codes, this is the 
area where my ignorance raises its head. 
  
Lack of precision on releasing parcels after being declared “Clean”Unequivocal language should 
be used as to the “Piecemealing” of the property as it’s cleaned up.  This issue will come up in a 
2-3 year timeframe as the Southern Buffer Zone is cleaned up. SB 990 does NOT speak to this 
issue. My preference would be to transfer this parcel to the State or other agency as wild space as 
soon as possible. However, there are also reasonable arguments to keeping the property 
contiguous until the entire site is cleared by DTSC. I would like to see resolution on this issue 
now so it won’t haunt us in the future. 
  
Deed Covenants and Restrictions. There has been a fear that covenants prohibiting use of 
groundwater would be used as justification for ceasing efforts to clean the groundwater at the 
site. Again, unequivocal language needs to be used that would prevent this from happening. 
  
I would like to see covenants agreed to that would spell out in unequivocal terms the eventual 
transfer of the property to state or federal entities with the end use of the property as Parkland 
and Wild space. 
  
Others in the community can comment with precision on the sections and code numbers that are 
objectionable. My feeling from reading and studying the Consent Order with other community 
members and analyzing it for two days at DTSC is; there are enough inconsistencies and issues 
that are unacceptable to both sides that it needs to be rejected and re negotiated. 
  
I understand those negotiations are currently underway. That is a very good sign. I believe all 
parties are entering these negotiations with the intent of agreeing to a Consent Order that brings 
the RFI process in compliance with SB 990. I believe that DTSC is the proper agency to 
represent my community and they have the negotiating skill to get the best agreement given our 
current circumstances. 
  
I believe those negotiations should be confidential, involving experts and legal counsel on all 
sides. The Community can trust DTSC to do the right thing for us. We should be outside this part 
of the process. The parties should come to an agreement and SIGN THE NEW ORDER 
BEFORE RELEASING IT FOR PUBLIC COMMENT. There is no way all community 
members and stakeholders can agree to ANY document. Any 3 of us cannot agree as to the color 
of the sky. I hope we can trust the process to produce something that will move us forward in a 
positive direction. 
  
------------------------------------------------------------------------ 
  
Rick, thank you again for the opportunity to comment on these very important issues. I only hope 
my opinions and comments have moved the process forward in a positive direction.  

  



 
People have questioned my motivations in the past. I do this work for 3 reasons; It’s important. 
There are few people speaking on the issues as I am. I’ve been effective.  
 
“If not me, who? If not now, when?” 
  
Thank you for the opportunity to be of service, and thank you for listening. 
  
Peace, 
John Luker 
  
Vice-President, 
Santa Susana Mountain Park Association 
818 371-7918 
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From Marie Mason  mariejmason@adelphia.net  10/4/2009  at 10:56 p.m.  
 
October 4, 2009 
 
Mr. Rick Brausch 
SSFL Project Manager 
CA. Department of Toxic Substances Control 
P.O. Box 806  
Sacramento, CA 95823 
 
RE:  Comments on Draft Consent Order for Santa Susana Field Lab 
 
Dear Mr. Brausch: 
 
My family and I have lived in the community below this facility on the Ventura County 
side of the SSFL for 37 years and we have raised two daughters here. I have been 
involved in the clean up of this site for 20 years.  During these many years the DOE, 
NASA, Rockwell and now the current owner Boeing have tried to do as little as possible 
to clean up this site and walk away.  When SB990 became the law in the state of 
California we thought all the years of hard work would finally become a reality in this site 
being cleaned up to the most protective standards.  Since this bill was to insure the 
protection of the thousands of families that live below this site we thought that at the 
completion of the clean up we could at last feel safe. We would know that everything 
that could be done was done to stop the flow of the toxic brew sitting on this site.  What 
happened in the past is just that in the past but what is important is to stop the 
contamination from traveling to the communities below. 
 
After reading this consent order and attending the 2 work shops held by you and 
members of DTSC and the responsible parties I have a somewhat clearer 
understanding of what the draft order would mean for those responsible for this 
contamination getting out of their obligations to clean the site up to SB990 standards.  
What I do understand is that this consent order leaves much to be desired.  It 
completely bypasses SB990 in every possible way, contrary to the continued words 
spoken by the Responsible Parties ( RPs)  that they will comply with SB990, instead it 
seems they have taken every step to throw out SB990 and replace  it with irrelevant and 
weaker  Health and Safety Code Sections.  The first page states that it is a Consent 
Order for response action and than Health and Safety Code Sections 225187, 25355.5 
(a) (1) (C), 25359.20, 58009 and 58010 and yet thereafter section 25359.20 which is the 
section for SB990 is rarely mentioned.  If this is an order on how they are consenting to 
clean up to SB990 standards I would think this would be the section most quoted but in 
fact the opposite is true. Instead, throughout the draft order the RPs declare over and 
over again that they do not recognize or consent to SB990, or other sections that the 
first page says the order is issued under 
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This consent order in fact, lays out the path for a clean up that really as written is a path 
to side step 990.  I will now show how I have come to this conclusion and some of the 
areas I think are in direct conflict with SB990.  
 
The core problems with the draft order are: (1) No binding commitment to strictly comply 
with SB990, (2) instead declarations that the RPs do not even acknowledge the validity 
of SB990 or DTSC’s authority and (3) provisions that would allow the RPs to clean up 
the site to the least protective cleanup standards rather than as required by SB990, the 
most protective.  
 
Section 1.3.3 v.2.0 says DOE doesn’t recognize the state’s authority to even regulate 
the radioactive contamination at the site and starts right off with the statement that DOE 
will instead of complying with SB990 and DTSC’s directions exercise it’s CERCLA and 
AEA authorities and commit merely to keep the state informed.  They say they will use a 
process to determine and appropriate remedy to clean up, not to 990 standards but to 
some other less restrictive clean up, this is in violation of 990.  It is stated in v.20 that 
what they do on their own, will “include” the rural and suburban residential scenarios  
“consistent” with 990 but leave it up to themselves to determine what that is and what 
that is not consistent with 990 they will also include. The word consistent is used many 
times in this consent order and the word consistent means compatible not a good word 
to use if you plan on sticking with the strict guidelines of 990.  This word should be 
stricken from this text and replaced with the phrase cleaned up to SB990 standards. 
DOE further tries to get lower standards by using the excuse that they are not the 
landowner.  They remove the line from consent order version 1.9, which states they will 
comply with and be bound by the terms and condition of this order and in its place state, 
they will provide DTSC with the information they deem necessary and again use this 
word consistent with 990.  DTSC should be one that sets the standards for what 
information is necessary to do this clean up not the parties that caused the 
contamination. 
 
But the key to the whole document is Section 1.6 where the RPs declare they DO NOT 
admit to or consent to the constitutionality, legality, enforceability or validity of SB990 in 
whole or in part and reserve the right to sue to overturn SB990.  This isn’t a Consent 
Order it is a piece of paper in which the RPs refuse to consent to comply with the law. 
 
Section 3.2.1 states the desire to expedite the completion of the investigation and 
implementation of the final remedy so that the site can be returned to beneficial use as 
soon as practicable.  Since there is so much talk about turning this site over to the state 
as open space to be used as parkland this is another one of those areas that they are 
looking for the less restrictive clean up standards since that’s usually what is used by 
DOE in other parts of the country.  This again violates 990 since the purpose of this law 
was to protect the communities directly below and not the final use of the property.   
 
The RP have also stated if they follow SB990 standards they might have to do it in other 
parts of the county where there are facilities that need clean up.  If they cared the least 
about the families that live around their sites they would want to clean up to this 

  



standard but the reality is that this is only the law in the state of California.  If they are so 
worried about this issue, this consent order should clearly state that these standards are 
only for this SSFL site and not use this as another excuse to bypass 990. 
 
Section 3.2.2 historical site assessment review will be prepared by the respondents and 
presented to DTSC.  Again this is one of those areas to bypass 990 by stating that DOE 
and NASA will conduct a review regarding the use and management of radioactive 
materials in Areas 1 and 2 and if they didn’t show they used any of these materials they 
don’t have to look.  This might be a good idea if they didn’t have such sloppy 
housekeeping at this site and it has been proven many times that radioactive and 
certain chemical contaminants have been found where they should not have been 
found.  The most recent finding was in August of 2009. 
 
Section 3.2.4 makes the statement that the RPs may incorporate the suburban 
residential and open space (recreational) as well as the rural residential land use 
scenarios; this is again in violation of 990 since the open space land use scenario is 
barred by SB990 and would allow them to leave much of the contaminants behind. 
Similarly, the suburban residential scenario is prohibited by 990, except in the rare 
situation where for a particular contaminant it produces the lowest permissible 
concentration.  Throughout the order it is clear the RPs have no intention of cleaning the 
site up to the rural residential scenario required by 990 but to a far lesser standard in 
violation of the law 
 
Section 3.2.5 declares that by following the provisions of the order which violate SB990 
and would allow a much weaker cleanup, the RPs would actually be consistent and 
compliant with the law.  This is the same as saying war is peace 
 
Section 3.2.5.4 seems to allow the RP to use old EPA standards and not the most 
recent standards used in 990.  This section would also permit averaging and the use of 
statistical methods that would result in almost no further clean-up.  The methods 
proposed would allow the RP to take all the contamination in an area and average it out 
therefore eliminating clean up since the high areas would be combined with the low 
areas and might prove to be below background levels allowing this contamination to be 
left behind. This section must be changed to remove all references to averaging over a 
wide area of land. 
 
Section 3.2.5.6 states evaluation of the open space exposures may be performed by the 
RPs for comparison purposes if in fact they are willing to clean up to 990 standards 
there is no need for this section since open space standards are almost the lowest.  
Similarly, they are prohibited by 990 from using the suburban standard except when it is 
the strictest; the order would let them use the least protective standards instead. 
 
This section also allows them to use the excuse that since the groundwater beneath the 
SSFL is so contaminated that its use is restricted than we don’t have to deal with this 
problem.  This is exactly the problem I’m most concerned with since I live in the 

  



community directly below this site and have 2 creeks that run through my property.  
Groundwater is one of the most important issues for the communities below.  
 
This section also states that an appropriate remedy to address groundwater 
contamination shall be approved by DTSC.   This seemed to be backwards since I think 
DTSC should be telling DOE what the appropriate remedy should be.  This needs to be 
changed. 
 
Section 3.4.1 states that the parties agree that significant investigation and analysis has 
already occurred but it goes on to state that unless they need to be amended or 
modified to comply with SB990 the RFI reports may be used.  We have sat for many 
hours going over the various RFI reports and none are SB990 compliant.  Most of these 
reports were done prior to the passage of 990. Including this section seems to be a way 
out for the RP instead of bringing these RFI reports into compliance with SB990. 
 
Section 3.5 states that the feasibility study shall be submitted for DTSC to review and 
approve within 30 days, this again seems backwards and it should be DTSC submitting 
what should be in the study to the RPs.  
 
Section 3.5.4.1 regarding imported fill seems to be saying if they go find fill that 
exceeded final clean up levels DTSC should consider feasible alternatives.  The very 
thought that they will go out and find fill more contaminated that what is on site is 
absurd, they should be looking for clean fill not a way to get out of cleanup.   
 
Section 3.5.5 states that emissions footprint should also be considered.  This is the 
same old story we have been given for years, it will take too many trucks and we want it 
to be safe for the community so we will leave contamination behind so we don’t have so 
many trucks on the road.  This is also absurd.  I don’t care how many trucks it takes to 
get the contamination off the site, I just want protection to the families below.  The RPs 
now after years of contamination want to leave the impression they are environmentally 
green since it seems that position will allow them to walk away and leave much behind. 
This whole section seems to be a list of excuses for leaving contaminants behind. This 
must be changed 
 
Section 3.6.1 specifies how the remedy for the contamination is to be selected.  This is 
the core of the draft order.  It should of course say the remedy will be selected pursuant 
to the requirements of SB990, but instead leaves that law out and cites to irrelevant 
other codes that would permit cleanup based on the least protective standard (by using 
presumed future land use, open space, rather than the rural residential required by 
990.)  This language is very shrewd and obviously written by the attorney’s for the RP’s 
presuming that none of us would notice that 990 was left off and that if 990 had never 
passed, should be used.  This would turn 990 upside down and allow the least 
protective, rather than the most protective, cleanup standards.   
 
Section 3.9 seems to state that since they know the groundwater is so contaminated 
they will just use land use covenants that prohibit the use of ground water and shall not 

  



prevent the transfer of land under SB990.  In reality SB990 states the land cannot be 
transferred until DTSC says it can.  We already know that NASA is in the process of this 
land transfer with the excuse that it will still stay in the hands of the Federal 
Government, that may be true but it is a slap in the face of the law.  If NASA really 
wanted to do the right thing like they keep stating in public they would stop this transfer 
and eliminate this section.  They would do the right thing and clean up and than 
transfer. 
 
Section 4.10 states no change in ownership status alters the respondents responsibility 
but again this is in violation of  SB990 that states there can be no transfer of land.  They 
should not be asking DTSC to agree with any transfer since that would be in conflict 
with the state law they are obligated to uphold. 
 
Section 4.16.1 seems to fly in the face of reason and allow DOE and NASA to simply 
not ask for money through the federal budgetary process to fulfill their responsibilities.  
They can simply argue we don’t have the available funds therefore we have to stop.  
This must be eliminated since it leaves a loophole for the RP to get out of doing a 
through clean-up. 
 
Section 4.21 is just a list of reasons why they may have delays and they should not be 
held responsible.  Most of the list makes sense but the item on delays in obtaining 
necessary permits due to action or inaction by third parties,  seems to leave open the 
door for DOE and NASA to simply state Boeing won’t let us do this or that.  Since 
Boeing is not part of this consent order at this time they could use this as another 
excuse to not do what needs to be done.  It has been my experience with these RPs 
that they are the ones that hold back necessary information and in doing so cause 
delays in obtaining necessary permits. 
 
In conclusion it was stated at the second work shop that SB990 does not clearly state 
the standards for the clean up but that is just not true.  SB990 clearly states that the 
standard should be either suburban residential or rural residential (agricultural), 
whichever produces the lower permissible residual concentration for each contaminant.  
This excuse is just a smoke screen to get out of doing a through cleanup. The draft 
order would ignore the clear, specific requirements of SB990 and replace them with a 
far, far less protective cleanup. The families that live below this facility played no part in 
the mess that DOE and NASA created and now they want to walk away from the mess 
they have created with the least amount of cleanup.  We deserve better. 
 
SB990 is the law, sorry they don’t like it but DTSC is the agency that is responsible to 
see that this law is followed and should agree to nothing less. 
 
Since Boeing is not in this consent order and DTSC is still in negotiations with them it is 
my opinion that they should never be allowed to have their tolling agreement that just 
allows them to sue the state whenever they choose.  To allow them this agreement just 
makes this and any agreement they might sign worthless.  They will just hold the state 
hostage if they are required to take some action that they don’t agree with.  

  



 
This agreement as written seems to take all power away from the state and put it in the 
hands of the parties that caused this mess.  If many of these sections remain as written 
the law will have been broken and the communities below will be the losers with DOE, 
NASA and Boeing going on their merry way. 
 
Thank you for the opportunity to comment on this consent order.  I’m very grateful not 
only to you but also to Secretary Adams and DTSC Acting Director Movasaghi.  Your 
agency has gone above and beyond to help the community understand a very 
complicated issue.  This document will sent the stage for the future of the communities 
below this facility and whether or not we are safe from what comes off that mountain top 
or if the best possible action has been taken to protect us. 
 
Please stand strong against these very powerful agencies and corporation and get the 
best Consent Order we all deserve that truly reflects the intent of SB990 which is the 
law of the State of California, 
  
Sincerely 
 
 
Marie Mason    
  
 

  



From AJ Greenstein  thegreenstein@gmail.com  10/5/2009 at 3:33 a.m.  
 

Mr. Brausch, 

Thank you for taking my comments and for watching over this important process. 
Although I’ve read through this entire document, unfortunately, I came to some 
conclusions early on that stopped me from finishing my comments. Usually I go through 
a document like this taking notes throughout, jotting down my questions or comments, 
and relaying them as seen below. I started, but, I didn’t continue because I feel that 
since I will be spending a great deal of time in the future going through a document that 
will have all of the parties included, I didn’t want to spend too much time going through 
this one. The reasons for this come up pretty quickly…  

Page 2 states that… 

“The Department of Energy (DOE) owns facilities on a 90-acre site within Area IV, which 
is are collectively known as the “Energy Technology Engineering Center” (ETEC), while. 
Boeing owns the underlying land.” 

Therefore, without Boeing on the order, there are a great deal of things that can go 
wrong – after all, Boeing owns the land and must give consent for any work to be done 
on the property. This alone is a major problem since they own the land, but are not on 
the order.  

Further into the document, on page 66, this could be considered a “Force Majeure.” If 
Boeing doesn’t become part of the consent order than DOE might not be able to get the 
records or get access to the site, which for the DOE could be considered a “Force 
Majeure.” 

Next, Page 4 states that… 

“There have been releases or potential releases of hazardous substances into the 
environment that require response actions in each of the Areas I, II, III, and IV described 
above, and in both of the undeveloped areas described above. “ 

But, without Boeing on the order how can all of these areas be addressed properly? 

Page 6 states that… 

“Nothing in this Order shall be construed as constituting submission by Federal 
Respondents to any State authority or jurisdiction under California Health and Safety 
Code sections 58009 and 58010 or any State authority or jurisdiction beyond the extent 
that Congress has expressly waived the sovereign immunity of the United States.  
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1.3.3. DOE’s Additional Statement of Authorities. In addition to the authorities cited in 
Section 1.3.2 above, DOE also enters into this Order pursuant to its authority and 
responsibilities under the Atomic Energy Act of 1954, as amended (AEA), 42 U.S.C. 
2011, et seq, the Energy Reorganization Act of 1974, 42 U.S.C. 5801, et seq., and the 
Department of Energy Organization Act of 1977, 42 U.S.C. 7101, et seq. It is DOE’s 
legal position that California does not have regulatory authority over DOE with respect 
to radioactive material.” 

And Page 7 goes on to state... 

“Without waiving its legal position or the rights reserved in this Order, and as an 
exercise of comity between DOE and the Santa Susana Field Laboratory, Simi Hills, 
Ventura County, California Consent Order for Response Action (version 2.0), Docket 
No. State of California, DOE agrees to cooperate with implementation of this 
amended Consent Order. Therefore, DOE agrees to comply with and be bound by 
the terms and conditions of this Order shall provide DTSC with information required 
by this Consent Order in a timely manner, including information concerning radioactive 
contamination in Area IV, the northern undeveloped land, and any other radioactive 
contamination at the site that originated from DOE operations in Area IV that is required 
by this Consent Order.” 

In the previous paragraph above, the sentences in bold have been stricken – why? 
Those particular sentences seem to be the parts of the order that would force the DOE 
to “Cooperate” with the implementation of this order. If this area is crossed out, and the 
previous area states that the DOE as a Federal agency hold the legal position that they 
are not bound by California’s regulatory authority, then there isn’t much use in going on. 
If Boeing isn’t on the order, and the DOE doesn’t need to comply with the order, then 
what is the purpose of this order? 

Page 9 and 10 states… 

“1.6. Denial of Liability; Reservation of Rights; No Admissions. By issuance of this 
Order, DTSC does not waive the right to take further enforcement actions. In addition, 
by entering into this Order, Respondents do not admit to any fact, statement, or 
recitation set forth in this Order, or to any fact, fault or liability under any federal or State 
statute or regulation or other provision of law. This Order shall not constitute a release, 
waiver, covenant not to sue or limitation of any kind, and Respondents and DTSC 
expressly retain all rights, remedies, defenses, causes of action, powers and authorities, 
civil or criminal, that Respondents or DTSC have – with respect to any disputes or 
claims amongst each other or against any other parties – under any statutory, 
regulatory, constitutional or common law authority, nor shall it be construed or applied in 
any way to affect the ability of Respondents to seek or obtain relief in federal court or 
any other court of competent jurisdiction.” 

All of the previous paragraphs that I’ve copied from the order reiterate over and over 
again how the DOE doesn’t have to follow State law. In one area stating that California 

  



doesn’t have “Regulatory Authority over the DOE with respect to radioactive materials” 
and in another area the parts of the order that state that the DOE will agree to comply 
with and be bound by the terms and conditions of this Order will be stricken. Therefore, I 
don’t believe that I should be spending a great deal of time commenting on an order that 
doesn’t seem to mean much. 

I can go on and comment on every little thing – like Page 18 that states that 
“Approximately 70 percent of the area within a 5 five-mile radius of the SSFL is 
undeveloped” (really?) or page 19 that states that “Respondents Boeing and NASA 
intend to restrict all future use of groundwater at the Facility” (does that mean that 
they’re going to restrict future use for thousands of years?) but, since Boeing is not on 
the order, and the DOE won’t be forced to comply with the order, I’m not going to spend 
my valuable time commenting on the order. 

I appreciate your efforts, but I will finish my comments on the next round, when the 
order includes all of the parties involved with the site, and the Federal entities will be 
forced to comply with the order. 

Thanks again for taking my comments and watching over this very important process. 

Sincerely, 

A.J. Greenstein 

 

  



From Dawn Kowalski  dlizzie@roadrunner.com   10/5/2009 at 8:09 a.m.  
 
Dear Mr Brausch, 
 
I thank you for the opportunity to comment on Consent Order 2.0. My husband and I have lived in Susana 
Knolls for over thirty years.   We have raised our two daughters here. I am a breast cancer survivor. I 
became involved in the Rocketdyne Cleanup process, after I read about the contamination in May 1989. 
 
It was only after SB990 became law that I at last felt some sense of protection. For years I watched the 
continual bickering back and forwards between the polluters and the agencies as to what level of  cleanup 
would be adopted. The bickering was over I thought, we had a law in place that would protect us, the 
innocents that live below the polluted facility. 
 
As I read the Consent Order 2.0, I see total disregard for the law.  DOE and NASA in section 1.3.2 say 
they refuse to recognize DTSC’s authority or comply with numerous parts of our state law. 
 
DOE in section 1.3.3 says it refuses to recognize the state’s power over cleaning up the radioactive 
contamination and that it will clean up the site based on its own standards, which we know are grossly 
weaker than those required by SB90.  There is some vague language about what DOE does on its own 
will be kind of “consistent with SB990,” with huge wiggle room. 
 
In Section 1.6, however, DOE and NASA declare that they do not recognize the validity of SB990 at all 
and reserve the right to sue to overturn it, in whole or in part. 
 
So within the first 10 pages of the consent order I learn that SB990 which would protect us, who live 
below, is ignored by DOE and NASA. Much of the rest of the document involves letting DOE and NASA 
ignore the essential requirement of SB990—cleanup to the strictest EPA standard—and permit them to 
use the least protective standard.  They do that with fancy legal language in Section 3, obviously written 
to obscure from everyday people like me that they are not requiring cleanup to SB990’s specific 
requirements (rural residential standards) but instead would allow far lesser standards, that would keep 
me and my family at risk.   
 
For example, Section 3.6.1 very cleverly says that the remedy to all that pollution will be selected based 
on certain numbered code provisions.  One would assume a Consent Order to carry out SB990 would cite 
to SB990 for the remedy requirements; but no, 990 isn’t included and the citations are to things that would 
instead allow the least protective cleanup standards be used, in violation of SB990!  How do these people 
sleep at night? 
 
Boeing of course is not even involved, refusing to agree even to this ridiculous document without 
provisions to make it worse—the right to sue to overturn SB990 even if the legal time to do so had 
passed.  You should not agree to such a demand. What is the use or this Consent Order if it allows the 
polluters to leave the contaminants in place? 
 
In section 3.5.2 it appears the Consent Order will allow contaminated fill dirt to be brought on site, 
evaluating whether it is at an equal or greater risk for contamination than the in situ soils. Am I crazy, 
aren’t we attempting to cleanup this site? 
 
In 3.2.2 the Consent Order blatantly closes its eyes to cleaning up the site by relying only on historical 
documents to determine polluted areas rather than taking measurements. This would essentially rule out 
cleanup of radioactive contamination in Area’s I and II. If we relied on history and the polluter’s 
assurances, this site would have been deemed clean years ago.  Newly contaminated sites are always 
surfacing as in the recent find of Cesium in Outfall 9. 
 
In 3.4.5.1, DOE and NASA insist on being able to keep from the public any document they on their own 
claim include trade secrets.  This is ridiculous.  Boeing, for example, refused for years to release 
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information about which way the wind was blowing when the partial meltdown occurred, claiming it was a 
trade secret.  All information helpful in understanding the contamination and releases at the site should be 
public. 
 
I refuse to waste the last twenty years of my life, to cleaning up using this Consent Order. I have hounded 
agencies to do their jobs and protect the citizens who pay their salaries. To approve this consent order 
that undermines both our health and the law SB990 would be a farce. Now is the time to stop catering to 
the polluters and show backbone and instead protect us, the innocents. 
 
Sincerely 
Dawn Kowalski   
 

  



From Barbara Johnson bjtrona@roadrunner.com  10/5/2009  at 11:19 a.m.  
  
Dear Mr. Brausch: 
  
Thank you for so patiently explaining the contents of the SSFL Draft Consent Order last Tuesday.  I still 
have many objections to the content of this draft order, specifically that it does not adhere to SB990 for 
clean-up standards. 
  
I have been involved in the clean-up of the SSFL since 1989 and have been a member of the SSFL 
Workgroup since its inception.  I was also on the Panel overseeing the epidemiological study on the 
mortality of workers.  This study showed that there was a decidedly higher incidence of deaths from 
cancers among those workers;  those with higher exposures had higher death rates from key cancers.  
This Panel consisted of top scientists from across the country.  We picked UCLA as the contractor to do 
this study.  The Study results alerted the public to the need for a thorough clean-up of the site.  Luckily, 
then-Assemblywoman, later, Senator Sheila Kuehl took up the crusade and drafted SB990.  As you know, 
it took many years and concerted efforts to finally get this Bill passed.  I mention this only to let you know 
how important it is that SB990 not be diluted, modified, nor changed in any way by the polluters at the 
site.  The public needs to be protected! 
  
In 1990 I was diagnosed with breast cancer although I carried none of the markers for this cancer.  After 
radiation and chemotherapy sessions I am now cancer-free.  I moved to the area beneath the site in 1970 
and breast cancer has a 20-year latency period.  Coincidence?  I think not.  Further, in 2006 my son, who 
as a teenager rode his bike in the hills below the site and cooled off in the many springs emanating from 
that area, was diagnosed with squamous cell carcinoma of the head and neck.  Again, he had none of the 
markers for that cancer and he was subjected to a horrendous treatment of chemotherapy and radiation 
of his entire mouth.  As I read of the retinoblastoma cases and the amazing numbers of cancers in nearby 
neighborhoods, I cannot understand why the strictest clean-up standards are not enforced.  Past 
generations have been harmed, but future generations need to be protected. 
  
SB990 is LAW, so I am flabbergasted that the Consent Order gives the right to the Responsible Parties to 
sue to overturn it (Section 1.6)! 
  
The Order states that DOE and NASA do not recognize the validity of SB990.  The Order instead must 
bind them to strict compliance. 
  
Although SB990 clearly states that the site should be cleaned to standards based on the strictest EPA 
standard (almost always EPA's rural residential land use scenario), most of Section 3 of the Draft Order 
gives the Responsible Parties the right to only clean to lesser standards, such as suburban residential or 
open space.  This could result in almost no cleanup at all.  This Order must not ignore the explicit 
standard set by SB990, which requires the most protective EPA CERCLA clean-up. 
  
In Section 3.1 the wording is such that guidance documents proposed conflict with SB990 and that 
woould undermine DTSC's authority.  I do not understand why guidance documents are allowed to take 
precedence over SB990. 
  
One of the many points that distressed me during discussions was that contamination would be averaged 
rather than cleaned up where found.  The Draft Order permits averaging over RFI/RI sites, which would 
permit the RPs to leave the contamination in place even though it exceeds SB990 limits. 
  
In Section 3.2 background requirements are changed and DTSC's power over the background study, 
which is essential to establish trust,  are changed in the Draft Order to reliance on the Responsible 
Parties.  The ppublic does not trust the not-so-Responsible Parties.  The Order is allowing the Parties to 
use "increment" above background that is not consistent with CERCLA. 
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I am appalled that contamination could be left onsite rather than removed as mandated in SB990.  If 
contamination is left on-site, you fail the public and do not adhere to the clean-up standard required of 
unrestricted,rural residential standards.  Furthermore, I am worried that if soil is removed it might be 
replaced with contaminated, rather than clean soil, as suggested in Sections 3.5.2 and 3.5.4.1. 
  
In Section 3.2.5.6 the document says that the groundwater pathway is not complete and suggests no 
clean-up of the contaminated groundwater.  Also, in this same section, the Order prohibits consideration 
of contaminated soil two feet below for surface exposures and ten feet for subsurface exposures.  How 
will this thoroughly protect those of us living beneath the site?  I live on Clear Springs Road, so named for 
the many springs seeping out of the hills above us.  This Section is a great disservice to the public. 
  
There are several other glitches for achieving a thorough clean-up as mandated by SB990, but I object to 
the Order allowing the transfer of land before clean-up is complete.  This is a violation of law and further 
allows potential contamination. 
  
SB990 requires clean-up to the strictest EPA standard (rural residential) and prohibits transfer of the land 
until the clean-up to those strictest standards is complete.  The Consent Order is an Alice-in-Wonderland 
reversal:  it would permit cleanup to the laxest standards and transfer before clean-up. 
  
The Draft Consent Order contains no consent to comply with SB990; instead DOE and NASA say they 
refuse to recognize SB990 or DTSC's authority, reserve the right to sue to overturn the law, and instead 
demand that they be able to use the least protective clean-up standards, which would leave the vast 
majority of the contamination in place--just above my home. 
  
I commend DTSC for allowing the public to make comments on this Order that will so drastically affect our 
lives and health.  I would urge you now to stay strong and demand clean-up to the standards set forth so 
clearly in SB990. 
  
Sincerely, 
  
Barbara M. Johnson 
 
 

  



From Holly Huff  Hollyhuff1@aol.com  10/5/2009  at 12:53 p.m.  
 
Dear Mr. Brausch, 
 
I have to tell you up front that I’m not enjoying commenting on this Consent Order 
but I’m very pleased I have the opportunity to do so. 
 
My reasons are personal for wanting the best clean-up possible.    
In June 1959 my family moved to Chatsworth Lake Manor (2 miles from 
Rocketdyne), three weeks before the partial meltdown.    
Being that the Lake fence was in my front yard I spent many summer days sneaking 
into the Lake.  We had a nicely hidden spot on the west end where we could sit on a 
rock and dangle our feet in the water and lake patrol couldn’t see us.  How clever 
we thought we were. 
Woolsey Canyon Creek was the place to go to pick cat tails.  I never thought about 
why they grew there.  Now I know the Lake has been polluted and the water comes 
from Woolsey Canyon.    
In 1972 I moved over the hill to the Susana Knolls and bought a house on Black 
Canyon Rd.  Now I live even closer to Rocketdyne and I live on the road that takes 
you there.   
In 1975 I met Orrin and Cindy Sage, former owners of the Sage Park.  They were 
turning Sage senior’s land into a working ranch.  They planted hundreds of avocado 
and citrus trees.  They had cattle that they grazed on Rocketdyne land.  I was 
lucky enough to have gotten to go on a roundup at Rocketdyne.  It was then that 
they asked me if I would grow flowers on their land.  Being the gardener that I 
was, I went for it.  They gave me a very nice plot of land on the south-east boarder 
of Rocketdyne’s northern drainage, just on the other side of the skeet range.  Now 
we know what they found there, high levels of lead, a dump, etc.  I worked in the 
soil everyday from 1975 to 1983.  I spent both of my pregnancies there.  So far my 
son and daughter seem to be healthy, I wish I could say the same.  
 
Last year, 2008, I was diagnosed with two thyroid problems.  In January of this 
year I was diagnosed with cll, chronic lymphocytic leukemia.  It’s a blood cancer 
that might be triggered by chemical or radiation contamination.  I’ve read this but 
it can’t be proven.  I do know that no one in my family ever had thyroid problems 
and certainly no one had cll.  Imagine how all these connections to potential 
contamination make me feel, you probably can’t.  I’ll tell what it makes me feel.  It 
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makes me feel terrible and determined to do what ever I can to see that the 
clean-up happens and it happens right.   
 
I have read 2.0 and as you well know it is not easy to understand.  I didn’t know 
what to think after page 6.  DOE will decide how to clean up and keep DTSC 
informed?  It won’t work, it hasn’t in the past.  This is exactly why we have SB990, 
to protect us from this very issue.     
 
Unfortunately we don’t have Boeing in this Consent Order.  It’ absurd to give them 
the Tolling order they want.  The law is the law.  My feeling is let them sue now and 
get it over with.  If they don’t’ have a statute of limitations to fall back on then 
they won’t be able to sue in the future, as I sure they would.  As history shows, 
their disregard for EPA and CERCLA standards in the past make them not very 
trustable.    This is exactly why we have 990.  Take the power away from the RP’s 
and give it to the law.   
 
In the past the RP’s have been regulating themselves and using whatever standards 
they choose to use.  In 1999 they told us the property was ready to be written off 
for unrestrictive use, leaving 99% of the contamination, and that houses would be 
built would on 4 foot slabs.  There would be no sleeping on the ground level, no 
gardens, no children playing in the dirt.  Basically the people would stay on the 
sidewalks and concrete or up stairs, and the pollution would continue to run off the 
mountain forever.  Hence, SB990. 
 
I see no consent to the Consent Order.  It’s been very verbal that the RP’s will 
fulfill the law,SB990, but I don’t see it in the Consent Order.   
Boeing wants to keep open the ability to sue at any time.  We can figure that this 
will stop the clean-up for as long as it takes this generation to die hoping the next 
generations won’t be so well informed.  They can’t be trusted to keep their word; it 
needs to be in writing, signed. 
    
They might want to be able to leave the contaminants on site.  That means they 
could cap it (like they should have capped the Sodium Burn Pit?)  They can have a 
dump on site or not clean up at all?  That makes no sense.  It will still keep leaching 
down the mountain sides to us below.   
 

  



They’re saying they can bring in contaminated soil, because there’s only 
contaminated soil available?  Nonsense.  You mustn’t let this happen.  This only 
means lesser of a clean-up.  And it will still continue to run off the mountain. 
I won’t go on and on.  I think you know where I’m coming from and what’s wrong 
with Consent Order. 
 
DTSC must keep the authority to enforce all the agency’s to conform to the law, 
SB990.  This is it.  The law is here to tell us how SSFL will finally be cleaned.   
DTSC is here to make sure the law is obeyed.  This should be a good thing.   
 
Please look out for us.  There has already been enough illness’s caused from this 
site.  Unfortunately so much soil has to be removed.  I hate the thought of how it 
will be, dust and trucks and destruction, but it has to happen for the community 
sake.  There needs to be an end.   
 
Thank you for your time. 
Sincerely, 
Holly Huff  
 

  



Abraham Weitzberg, Ph. D. 
5711 Como Circle 

 
September 12, 2009 
 
 
 
To:  Rick Brausch, DTSC SSFL Project Director 
 
Subject:  Comments on SSFL Draft Consent Order 2.0 
 
I am writing these comments from the perspective of a local resident who is also a 
practicing nuclear engineer with over 50 years of experience relating to nuclear 
reactors, radiation, accident consequences and risk assessments, and other technical 
areas relevant to the SSFL cleanup. 
 
I find the Draft Consent Order to be a very balanced document, reflecting the desires of 
the parties to responsibly clean up the SSFL, while not renouncing the very real and 
practical restrictions placed on them by Federal Law and the ability to actually perform 
the remediation once the consent order is agreed to. At the heart of the dilemma is 
California SB990, which I believe is severely flawed and likely to be overthrown should 
its implementation prove to be unworkable for technical or financial reasons or if the 
risks to the population and environment from the remediation outweigh the risk 
reduction benefits from implementing the arbitrary requirements of SB990. 
 
I am particularly pleased that in Attachment 7, the Recreational pathway is included as 
an option, contrary to the unjustified requirements of SB990 to uses the most limiting 
requirements of the Rural Residential (Agricultural) or Suburban Residential pathways. 
The ultimate use of the site for parkland appears to be in the best interests of the 
community and no one really believes that it would be used for agricultural purposes. 
Hopefully, the end product of the site remediation as parkland can be agreed to and 
achieved in a timely and cost effective manner. 
 
The present form of the Consent Order 2.0 seems to be more than adequate and its 
completion in this form should be supported. 
 

 
Abraham Weitzberg, Ph.D. 
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“To prevent what we cannot cure” 

Affiliate of International Physicians for the Prevention of Nuclear War • Recipient of the 1985 NOBEL PEACE PRIZE 

October 5, 2009 
 
Mr. Rick Brausch 
Deputy Director 
California Department of Toxic Substances Control 
P.O. Box 806 
Sacramento, California 95812-0806 
 
Dear Mr. Brausch: 
 
As physicians and health advocates, we support the law SB990 (Kuehl) because it 
prioritizes public health by requiring strict cleanup requirements for the highly 
contaminated Santa Susana Field Laboratory (SSFL). A proper evaluation and 
remediation of the SSFL is important for the health and wellbeing of Southern 
Californians and the environment. 
 
We are deeply concerned with the draft Consent Order for implementing SB990 
and the potential for its provisions to have harmful health consequences. 
 
As you know, SSFL contaminants include harmful radionuclides and chemicals 
such as trichloroethylene, perchlorate, hydrazine, mercury, lead, dioxins, and others 
known to have adverse health impacts. Federally-funded studies have found 
evidence that exposures onsite resulted in significantly elevated rates of death from 
various cancers for exposed workers, indications of increased cancer rates in nearby 
populations associated with their proximity to the site, and offsite releases of 
pollutants at levels that could produce significant health effects in the surrounding 
communities. 
 
Contaminants at SSFL pose a significant and serious threat to public health. We are 
therefore very troubled that the draft Consent Order circumvents, defies, and 
ignores key provisions of SB 990, including the core stipulation that the most 
protective EPA Superfund standards be used to clean up the site. 
 
We find the draft Consent Order to be critically flawed because it: 

• Leaves out any binding commitment for all parties to the Order to comply 
with SB990. Instead, the document reflects DOE and NASA’s refusal to 
recognize the validity of SB990, DTSC’s authority and even includes 
demands to reserve rights to challenge any and all parts of the law.  

• Obligates the state to use very specific guidance documents and procedures 
that would result in a cleanup far short of that prescribed by SB990. 

• Uses a pseudo-scientific slight of hand by averaging polluted areas with 
non-polluted areas to determine risk, allowing the polluted area to be left as 
is it in place. 
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Physician and Health Advocate letter to DTSC – Page 2 

We find the draft Consent Order to be critically flawed because it (continued from page one): 
 
• Allows for the subtracting of the measured ‘background’ reading from the overall reading 

resulting in an artificially lower final result when determining contamination levels.                
• Fails to require background readings only from uncontaminated offsite locations by 

permitting soil from the contaminated SSFL itself to form part of a baseline background. 
• Makes the specious argument that it is more advantageous to use polluted replacement fill 

rather than truck in clean fill because of vehicle emissions. Clearly, clean-fuel powered 
vehicles are available to do this transportation. 

• Suggests that the polluted groundwater need not be cleaned up because no one will use it 
because it is contaminated. This curious argument ignores the need to protect our 
groundwater resources and rewards the polluter for the actual pollution instead of making the 
polluter pay to remediate this precious natural resource. 

• Guts the very heart of SB990’s intended cleanup goals to simply “screening levels.” This 
would allow far higher amounts of pollutants to remain in place, amounts far above what is 
state law. By trying to replace these cleanup standards with land use covenants or other 
restrictions, the draft Consent Order circumvents state law. 

 
These machinations could result in a cleanup, or lack of cleanup, that would fail to protect public 
health. The draft Consent order is unacceptable and we urge that it be revised to comply with 
SB990, or that a new Consent Order is drafted which follows the law and the will of the people 
and State of California.  
 
Sincerely, 

Neal Baer, MD 
Executive Producer, Law & Order Special Victims Unit 
PSR-LA Board Member 
 
Lynne Banta, RN 
 
Judith Broder, MD 
 
Susan Browne, RN 
 
Darren Clair, MD 
Founder and Medical Director, Vibrance Health Services 
 
L. Stephen Coles MD, PhD 
Co-Founder and Director of the Los Angeles Gerontology Research Group and Director of the 
Supercentenarian Research Foundation 
PSR-LA Board Member and Ambassador 
 
Ralph Delfino MD, PhD 
Associate Professor, Epidemiology School of Medicine 
University of California Irvine 
 
Reza Dadsetan, MD 



Physician and Health Advocate letter to DTSC – Page 3 

 
Robert Dodge, MD 
Family Practice, Ventura County 
PSR-LA Board Member and Ambassador 
 
James E. Dunn, MD 
 
Frank Erickson, MD 
 
Laura Fox, MD 
Ophthalmologist, Beverly Hills 
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Associate Pathologist, Kaiser Permanente, San Jose 
PSR National Board Member 
 
Joyce Jones Guinyard, DC 
 
Quinton James, MD 
 
Robert Kalayjian, MD 
 
Farideh Kioumehr MD, MPH 
Founder and Executive Director of the International Health and Epidemiology Research Center 
PSR-LA Ambassador 
 
Natalia Koteva, MPT 
Physical Therapist and PSR-LA Ambassador 
 
Ken Levy, MFT 
PSR-LA Board Member and Ambassador 
 
Shirley Linde, R.N., B.S. 
 
Cathie Lippman, MD 
Environmental and Preventive Medicine, Lippman Center for Optimal Health 
 
Natasha Marston, MD 
Family Practice, Santa Barbara, CA 
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Retired Pediatrician, Kaiser Permanente-Los Angeles 
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Physical Therapist 
 
Jose Quiroga, MD 
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PSR-LA Board Member and Ambassador 
 
Stephen Read, MD 
 
Richard Rosenstein, MD 
 
Jeffrey Seitelman MD, PhD 
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Ruth Tavlin, MFT 
PSR-LA Board Member and Ambassador 
 
Shirah Vollmer, MD 
Adolescent Pediatric Psychiatrist 
PSR-LA Ambassador 
 
Curren Warf MD, MD 
Clinical Specialist and Head, Division of Adolescent Medicine 
BC Children’s Hospital 
 
Harry C. Wang, MD 
President, PSR Sacramento 
 
Lara Wright MD 
 
NOTE: Physician and health professional affiliations provided for identification purposes only. 
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Save Open Space «> P. O. CBo:{1284 «> J!goura, CJ! 91376
October 4, 2009

Re: Save Open Space Comments on "Hacked Up" Consent Order

SOS requests that DTSC release the entire real consent order 2.0 submitted by Boeing,
NASA, and DOE as a counterproposal to DTSC's real 1.9 consent order document. There
were still significant problems with this real 2.0 that needed to be corrected by DTSC before
it could be considered acceptable and before it could be released for public comment. Norm
Riley detailed these problems/shortcomings in the margins. (Email, from N Riley to M
Movassa, September 10,2009). For completeness and to save time, SOS requests the real
2.0 be released after DTSC reviews it in its entirety and makes their changes.

For clarity's sake, SOS will call this September 9th Consent Order version the "Hacked
Up" Consent Order. This September 9th Consent Order was unfortunately "Hacked Up"
to remove Boeing who owns 84% of SSFL. It was then released to the public prematurely
as an incomplete document. Hacked Up 2.0 was NOT what DOE and NASA were
negotiating. (per DOEINASA letter September 8, 2009) Assemblywoman Julia Browley's e
newsletter and upcoming committee meeting purpose needs correction on this incorrect
statement.

1.1

The principal Responsible Party is Boeing. Boeing owns 84% of SSFL. It is ridiculous to
remove Boeing. It is ridiculous for the current Hacked Up Consent Order to leave out Area
ill and the majority of Areas IV and I. Boeing owns 9 of the 15 buildings in Area IV.
Boeing owns the records of Atomics International. Please return to the original place of the
negotiations, the real 2.0 and address the problems DTSC has with it. Then release a
complete Consent Order document to the public. DTSC can easily return the process to its
proper sequence.

1.3.1
All these Health & Safety Code sections (25187, 2535(5a)(1)(c), 25359.20, 58009, 58010 are
boiler plate DTSC language in consent orders. These Code sections give DTSC the
authorization and implementation for the hazardous removals. DTSC needs to go back to
the real 2.0, address margin criticisms. Are all the H&S Codes quoted meant to be just
boilerplate language? Do some H&S Codes conflict with the requirements of SB 990? If so,
legal language can be inserted to make the requirements of SB 990 override any boilerplate
H & S Code language as in Response Action Plans.

1.3.3
Add back the language shall cooperate with implementation of Sb990. Delete new language
supply information.
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2.4.5/2.9

The very inadequate scope for EPA's rad characterization needs to be broadened. The
burn pits and meltdowns spewed radioactive contaminants all over the boundaries of the
field lab. All SSFL areas should be tested for SSFL's specific radioisotopes including but
not limited to the porous rock formations. All surrounding border areas must also be tested
all the way to where the drainages move off the hill into the watersheds in the flat land
areas. Alluvium from the creek beds and creek water during the rainy season needs to be
analyzed for all specific SSFL radioisotopes in the following watersheds: Bell Creek needs
to be analyzed all the way to Valley Circle. Las Virgenes Creek needs to be tested all the
way to Las Virgenes Road. Meier needs to be tested all the way to the Arroyo Simi. Dayton
and Runkle creeks need to be tested all the way to the bottom of the hilly topography.

2.3

If the characterization proceeds with the 2 Operating Units, there should be an explanation
that the 2 Operating Units are not separate and distinct. Faults and the fractures in the
SSFL geology have moved the SSFL contaminants down from the top of the "hill" into all
the watersheds below.

3.2.3.1

Going by historical use is inadequate and a risk for public health and safety. In operation
for years, the two burn pits spewed radioactive contamination everywhere. All four areas
of SSFL have been contaminated by SSFL Radionuclides by these burns, nuclear accidents
and meltdowns. The EPA team should come in and do a grid survey for specific SSFL
Radionuclides of all four SSFL areas.

3.2.4

Eliminate the wording that the SRAM Rev 3 will look at the Open space scenario for
"evaluation Purposes". This scenario should not be looked at -at all.

3.2.5.1; 3.5; 3.6.3

This section discusses a "Point of Departure" on Human Health Risk Range. The NCP is
part of boilerplate statutory authority Response Action Plans Content and Action Plans.
The National Contingency Plan has nine criteria to be employed when selecting among
remedial actions identified in the feasibility study. Legal language just needs to be added
that SB 990 language and law will take precedent over the NCP (as required by the state for
DTSC action plans) language/action.

3.2.4.2

Background determinations shall not have values over the established state MCLs and or
EPA PRGs (for 10 to the minus 6) for Radionuclides.

3.2.5.6

Delete inadequate analysis language that Groundwater should not be limited to less than 6
feet. Soil vapor contamination can occur at much deeper depths. Strike out using Open
Space may be done in comparison. Open Space evaluation should not be done in
comparison.



3

4.1
Bow can this document designate directors, but leave out Boeing who owns 84% of the field
lab?

SOS will just be commenting on the first 50 pages. It was premature to release this
"Backed Up" document to the public. When Boeing is added back into this "Backed Up"
Consent Order to make it "Complete", then SOS will finish our comments.

Mary E. Wiesbrock, Chair

State of California Clinical Laboratory Scientist
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October 2, 2009          VIA E-MAIL        
                             RBrausch@dtsc.ca.gov 
           
 
Mr. Rick Brausch, SSFL Project Director         
Department of Toxic Substances Control                
PO Box 806 
Sacramento, CA  95812-0806 
 
Dear Mr. Brausch:  
 
As current and former elected officials, we are writing to comment on the draft consent order concerning 
the Santa Susana Field Laboratory, a proposed order between DTSC and two federal agencies, the 
Department of Energy and the National Aeronautics and Space Administration.  
 
As a preliminary matter, we want to commend DTSC and Cal-EPA for making this document, and a 
subsequent document (Version 2.0), available to the public. Progress at SSFL has been tedious at best, but 
the progress that has occurred is due in no small part to the dedication of the affected community, passage 
of SB 990 (Kuehl) that contains stringent cleanup standards, and the leadership of a handful of key 
employees at DTSC and Cal-EPA, yourself included, who opened the process to invite public review and 
comment.   
 
The proposed consent order is a welcome signal from the two federal agencies that they are prepared to 
enter into a consent order without the involvement of The Boeing Corporation.  
 
However, the proposed consent order does not fulfill its potential promise in that regard. Indeed, the 
central purpose of this letter is to document the fact that many provisions of the draft order would result in 
violations of SB 990. As you know, SB 990 generally requires that the cleanup at SSFL meet “rural 
residential” or “suburban residential” standards, whichever is the most protective, and it prohibits the 
transfer of lands at SSFL until the DTSC director certifies that the cleanup has been completed. As you 
know, SB 990 requires the cleanup of SSFL to the most protective standards. However, the proposed 
consent order would violate that requirement and allow cleanup to the least protective standards.  
 
A current consent order requires these parties, including Boeing, to comply with “all applicable law” and 
it was our belief that the negotiations for a new consent order would expressly bind all the parties fully to 
comply with SB 990 and that the provisions of a new consent order would be enforceable.  
 
The comments below are to the proposed consent order that DTSC has noticed for public comment. Any 
comment on the subsequent draft that is labeled “Version 2.0” will be specifically noted.  
 
 
 
 

                   

California Legislature 

 

 

JULIA BROWNLEY 
ASSEMBLYMEMBER, FORTY-FIRST DISTRICT 

 
STATE CAPITOL 
P.O. BOX 942849 

SACRAMENTO, CA  94249-0041 
TEL (916) 319-2041 
FAX (916) 319-2141 

 
DISTRICT OFFICE 

6355 TOPANGA CANYON BLVD., SUITE 205 
WOODLAND HILLS, CA  91367-2108 

TEL (818) 596-4141 
FAX (818) 596-4150 

 

FRAN PAVLEY 
SENATOR, TWENTY-THIRD DISTRICT 

 
STATE CAPITOL 

STATE CAPITOL, ROOM 4035 
SACRAMENTO, CA  95814 

TEL (916) 651-4023 
FAX: (916) 324-4823 

 
DISTRICT OFFICE 

2716 OCEAN PARK BLVD., SUITE 3088 
SANTA MONICA, CA 90405 

TEL  (310) 314-5214 
FAX (310) 314-5263 
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Substantive Objections to Proposed Consent Order.  
 
At the outset, we want to emphasize that these comments are not an exhaustive list of our concerns. 
Rather, they are key examples of problems that need to be resolved before we believe that a new consent 
order would be acceptable to us, the public, or would be consistent with SB 990.  
 

1.  Sec. 1.3.2.  While the caption correctly identifies the consent order as suggesting  compliance 
 with Health and Safety Code Section 25359.20, (codifying SB 990), this section omits any 
 reference to this law. This is an important omission since this section identifies the statutes 
 that govern the consent order.  
 
2.  Sec. 1.3.3. This section, rather than committing the parties to comply with SB 990, states  that 
 they will commit to complying with the draft order. In version 2.0, the parties have deleted the 
 reference to complying with the order, and instead said that they will keep DTSC informed.    
 
3.  Sec. 1.6 In several instances, including in this section, the respondent federal agencies 
 specifically reserve what they view as their right to challenge the constitutionality, legality, 
 enforceability, or validity of SB 990. This section specifically reserves to the federal agencies 
 their “right” to challenge the constitutionality and legality of SB 990, and to question whether SB 
 990is enforceable and valid. This provision, had it become effective, would have  completely 
 eviscerated SB 990.  
 
4.  Sec. 2.11. This proposed finding of fact—that there is currently no known intent to use the 
 SSFL site to raise plants or animals in the future—directly subverts the need to cleanup the site to 
 rural residential levels. We assume that language is intended to avoid SB 990 compliance.  
 
5. Sec. 3.2.2. This section would omit responsibility for radioactive materials found elsewhere on 

the site.  
 

6. Sec. 3.2.5. This section declares that various sections of the proposed consent order are consistent 
with SB 990. This is simply not the case.  

 
7. Sec. 3.2.5.1.  This section would adopt EPA Guidance documents for risk assessments instead of 

using the cleanup standards embodied in SB 990.  
 

8. Sec. 3.2.5.2 . This section weakens the cleanup standards contrary to the standards required in SB 990.  
 

9. Sec. 3.2.5.4. This section would impermissibly allow less protective suburban residential 
standards to be used in violation of SB 990.  

 
10. Sec. 3.2.5.6. This section would impermissibly allow modifications, based on undefined 

circumstances, to weaken the standards for unspecified chemical-specific exposure pathways. It 
also limits risk calculations on soil to the top two feet of the surface and would apparently not 
require full cleanup of groundwater.  

 
11. Sec. 3.3. This section, and subsequent sections, would allow interim response actions, a 

circumstance not contemplated in SB 990, and a circumstance that could delay, perhaps forever, 
the cleanup of this site. Also, there are no provisions for public input into development any such 
interim response actions.  

 
12. Sec. 3.4.1. This section refers to many documents that were developed without public input and 

which contain multiple references to cleanup standards that were developed prior to the effective 
date of SB 990 and, at a minimum, should be re-evaluated to assess compliance with SB 990. It is 
particularly objectionable that the SRAM was prepared in 2005 with no public input. 
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13. Sec. 3.4.14. This section would allow NASA to use a deed restriction noting groundwater 

contamination, rather than undertaking a cleanup.  
 

14. Sec. 3.4.5.1. This section, 3.4.5.1, keeps the public in the dark.  Without proper and open 
disclosure, the public will not know if it is fully informed of potential health risks, nor can the 
public be informed of or comment on any cleanup actions. There has been great distrust by the 
public regarding proper disclosure of contamination at SSFL.  The public has a right to know 
about historical operations on the site, including nuclear research and operations.  If there is 
confidential disclosure of contamination to DTSC, is there then confidential cleanup and 
remediation?   

 
15. Sec. 3.5. This section determines cleanup remedies in a fashion far weaker than that codified in 

SB 990. In addition, this section contemplates a feasibility study prepared without public input, 
with contaminated fill that may not even meet rural residential cleanup standards, and it relies on 
decisions made by the respondent agencies rather than DTSC as the lead agency for the cleanup. 
This last point—the apparent delegation of authority to the respondent agencies—occurs in many 
other places in the proposed consent order(s).  

 
16. Section 3.6.1. This section would delegate to the respondents the responsibility of drafting a 

Response Action Plan whose very terms exclude compliance with SB 990. Worse, the citations to 
code are for weaker cleanups for a site’s expected land use, a standard completely unacceptable 
for a site as contaminated as SSFL and contrary to SB 990’s requirements.  

 
Consent Order, Version 2.0.  
 
In changes recommended apparently by NASA and DOE, we note the following concerns:  

 
1.  As noted, the new language in Section 1.3.3 deletes the reference to “cooperation with 
 implementation of this amended Consent Order” and substitutes a commitment to provide 
 DTSC with information. There is no commitment to comply with SB 990. For obvious reasons, 
 this is completely unacceptable and would render SB 990 moot. 
  
2.  Sec. 3.1.  The collection of guidance documents referenced in the original document stated 
 that they would be used “to the extent they are not inconsistent with SB 990.”  Version 2.0 
 instead now states that these documents may be used if they are consistent with SB 990 under the 
 terms of this Order.” In other words, this new language would require with compliance with SB 
 990 only when authorized by the proposed order.  
 
3.  Sec. 3.2.2 Version 2.0 eliminates the role of DTSC review and approve the historic site 
 assessment for past use of radioactive materials.  
 
4. Sec. 3.2.5.4. Version 2.0 eliminates the provision of SB 990 that the cleanup standards be based 

on EPA’s most protective preliminary remediation goals. This deletion completely undercuts the 
cleanup standards of SB 990.  
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Conclusion: 
 
On behalf of constituents, we are deeply appreciative that DTSC and Cal-EPA made these documents 
available to the public and prior to either of them being ratified. We believe that California, our federal 
agencies, and the effected community now have a new chance to negotiate a consent order that will truly 
comply with SB 990. We are strengthened in our resolve by the leadership of President Obama, who on 
May 20, 2009 directed federal agencies to give “full consideration of the legitimate prerogatives of the 
states” prior to undertaking actions inconsistent with applicable state law.  
 
Thank you for considering our views.  
 
 

 
FRAN PAVLEY 
Senator, 23rd District 
 

 
 
ZEV YAROSLAVSKY 
Los Angeles County Supervisor 
 

 
GREIG SMITH 
Los Angeles City Council, 12th District 
 
 
 
 
 

 
JULIA BROWNLEY 
Assemblywoman, 41st District 
Chair, Assembly Select Committee on 
Cleanup of the Santa Susana Field Laboratory 
 

 
LINDA PARKS 
Ventura County Supervisor 
 

 
SHEILA KUEHL 
Senator, 23rd District (ret) 
 
 
 

 
 
 

 
 
 



Sierra Club California 
Planning and Conservation League 

California Environmental Rights Alliance 
California Safe Schools 

Southern California Federation of Scientists 
Rocketdyne Cleanup Coalition 

Physicians for Social Responsibility-Los Angeles 
Susana Knolls Homeowners Association 

 
 

 October 2, 2009 
 
 
 
 
Mr. Rick Brausch 
Deputy Director 
California Department of Toxic Substances Control 
P.O. Box 806 
Sacramento, California 95812-0806 
 
Dear Mr. Brausch: 
 
We appreciate the opportunity to comment on the draft Consent Order for implementing SB990 
(Kuehl), the law enacted in 2007 to establish strict cleanup requirements for the contaminated 
nuclear reactor and rocket testing facility known as the Santa Susana Field Laboratory (SSFL). 
 
We urge DTSC to strictly enforce SB990’s requirements. 
 
Our central concern about the draft Consent Order is that, rather than carrying out SB990, it 
appears to be fundamentally at odds with the requirements of that statute. 
 
The three parties responsible for the contamination at the site—the Boeing Company, the 
Department of Energy (DOE), and the National Aeronautics and Space Administration (NASA)—
have all publicly committed to strict compliance with SB990, including, for example, a commitment 
by DOE to the U.S. Senate last year.   
 
However, no such binding commitment is found in the draft Order.  To the contrary, it contains 
numerous statements that the Respondents do not recognize the validity of SB990 and DTSC’s 
authority and reserve the right to challenge all or part of the law.   
 
Boeing has even refused to sign the agreement unless a “tolling provision” is added that would 
guarantee it the right to challenge SB990 at any time, even if the statute of limitations has expired.  
We support the state in its opposition to any such tolling provision. 
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The Order must have explicit, binding, enforceable commitments to comply with SB990, and 
express waivers of any right to sue or challenge the law.  The Respondents have publicly promised 
to comply; the Order must convert those statements into binding requirements. 
 
Instead of any commitment to implementation of SB990 and to comply with DTSC’s directives 
related thereto, DOE, in Version 2.0 of the draft Order, says it will clean up the site as it wishes and 
will merely keep the state informed.  This is completely unacceptable and would make of the 
Consent Order an empty shell.  The Order must bind the parties to following SB990 and DTSC’s 
direction in carrying it out.  
 
At the heart of SB990 is the requirement to use the most protective EPA Superfund standards at the 
site, generally those that would permit the unrestricted release of facility for rural residential use.  
The Order, however, simply ignores those express provisions of SB990 and cites instead to other 
general procedures that would apply at sites other than SSFL.  In so doing, the draft Order would 
allow the use of the least protective cleanup standards, rather than the most protective standards as 
mandated by SB990.  This could result in grossly less protective cleanup, and, perhaps, virtually no 
cleanup at all.  This must be fixed when revising the draft Order. 
 
There are also questions about the Order’s enforceability.  There is no mechanism built in as to what 
to do if the Respondents fail to comply with its terms to in fact require them to do so. 
 
Furthermore, DOE and NASA insist on being freed from the Order’s requirements merely by 
choosing at any point to not request the funds necessary. 
 
The draft Order binds the state to use certain specified guidance documents that conflict with 
SB990.  Their use would result in a very much lesser cleanup than required by the law. 
 
One of the key aspects of SB990 is that it prohibits the sale, lease, sublease, or other transfer of any 
SSFL land until the cleanup requirements of SB990 have been completely met and the DTSC 
Director has so certified.  The draft Order has several provisions that would appear to allow transfer 
prior to completion of cleanup and without DTSC certification that SB990’s cleanup requirements 
have been met. 
 
The draft Order would allow contamination to remain in place rather than be cleaned up, simply by 
averaging the contaminated location with other spots elsewhere that are not contaminated.  This 
should not be tolerated—if it is contaminated, it needs to be cleaned up.   
 
Similarly, the draft Order would permit the Respondents to count the concentration for a pollutant 
as considerably less than what is actually measured by letting them subtract from the measured value 
a “background” level and only reporting the incremental difference.  Furthermore, it would permit 
the use of flawed background measurements that were taken on the contaminated site itself, rather 
than from clean offsite locations. 
 
The draft Order would allow the use of contaminated fill rather than clean fill, creating the absurd 
situation of removing contamination at SSFL locations and replacing with fill (such as mining quarry 
wastes) that is also contaminated.  There is also a provision in the draft Order that if the fill the 
Respondents wish to use is more contaminated than the cleanup standards for SSFL, they don’t 
have to clean up SSFL, despite the requirements of SB990 to the contrary. 
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The draft Order would allow cleanup to not occur, based on claims about emissions from trucks 
transporting the contaminated soil or other purported impacts of cleanup.  
 
Similarly, it would potentially result in little or no cleanup of contaminated groundwater, by the 
cynical claim that because the Respondents had contaminated the water, it can’t be used, and 
because it can’t be used, it won’t expose people.  Groundwater is an important beneficial resource 
and polluters must be required to clean up damage they have created. 
 
The draft Order reduces the cleanup goals specified in SB990 to just “screening levels” where actual 
cleanup standards would potentially far exceed the permissible concentrations authorized by the law. 
 
The draft Order would permit NASA to undertake no radiation survey of its part of the property, by 
requiring proof that radioactive materials were used at a particular spot before requiring any 
measurements be made.  Radioactive contamination continues to be found at various places on the 
site where the Respondents claim they have no record of such materials being used.  A survey is 
necessary to avoid further surprises. 
 
The draft Order violates SB990’s requirement that contamination in excess of the levels specified 
therein be removed, leaving the property acceptable for unrestricted use.  Instead, the Order would 
permit significant contamination to remain, unredressed, replaced by land use covenants or other 
restrictions. 
 
In conclusion, the draft Consent Order is illusory.  It was supposed to implement SB990, but in fact 
would turn the law on its head.  We strongly urge that the draft be comprehensively revised to 
strictly comport with SB990, or a new Order drafted that does so. 
 
Sincerely, 
 
 
Bill Magavern 
Director 
Sierra Club California 
 
Tina Andolina 
Legislative Director 
Planning and Conservation League 
 
Joseph K. Lyou, Ph.D. 
Executive Director 
California Environmental Rights Alliance 
 
Robina Suwol,  
Executive Director  
California Safe Schools 
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Sheldon C. Plotkin, Ph.D. 
Executive Council 
Southern California Federation of Scientists 
 
Jean Londe 
Rocketdyne Cleanup Coalition 
 
Martha Dina Arguello 
Executive Director 
Physicians for Social Responsibility-Los Angeles 
 
Sandy Capaldi 
President 
Susana Knolls Homeowners Association 
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cleanuprocketdyne.org  ACMELA.ORG 

23350 Lake Manor Drive, Chatsworth, CA 91311 

 

cleanuprocketdyne.org  and  acmela.org  are  in  affiliation  with  International  Humanities  Center,  a  nonprofit  public  charitable  organization 
exempt  from federal  income tax under Section 501[c](3) of  the  Internal Revenue Code Environmental advocacy through the arts,  for proper 
clean up to the most protective standards for the Santa Susana Field Laboratory.  ACMELA.ORG is made possible through a generous grant from 
the Annenberg Foundation, showing their ongoing dedication to environmental advocacy and awareness.  www.annenbergfoundation.org 

 
 
 
 
October 8, 2009 
 
Mr. Rick Brausch 
Deputy Director, DTSC 
1001 “I” Street 
P.O. Box 806,  
Sacramento, California 95812‐0806  
(Via U.S. Mail and E‐mail) 

re: Draft Amended Consent Order(s) Comments 
for Santa Susana Field Laboratory 

              “Alternative” release concerns 
Dear Mr. Brausch, 

Please find below, my comments related to the recent release of an altered version of the Draft 
Amended Consent Order (draft ACO) for cleanup action of the Santa Susana Field Laboratory.  Thank you 
for agreeing to receive my comments a few days late, due to personal family bereavement from the 
recent loss of my mother.  I appreciate your willingness to consider these comments in DTSC’s decisions 
moving forward.   

I would like to address both the conceptual issues of SB990 as they apply to the Amended Consent 
Order (ACO) as well as the details where modifications are appropriate based on our highly detailed 
research of the site and the related political and public health issues.  Our research as benefitted the 
clean‐up process for many years in improving the quality of reports, transparency with the public, and 
we continue to work closely with US EPA in helping to provide assistance with the overall understanding 
of the site itself, as well as the massive library of existing data and their inter‐play of context between 
facilities, programs and ownership issues.  

These comments are based on issues and not on people, but these issues are a result of people, just as 
the solutions required to get the job done, will also require the right team of people and the right focus 
if we are to have any chance at making the clean‐up, consistent with SB990 standards, a reality at this 
highly complex site.   There has been a lot of blame throughout the recent efforts to explain the 
decisions made by DTSC to the public, and therefore feel we need to thoroughly examine these 
decisions and the ramifications of these decisions on the future clean‐up of the site.   

In my review, I have had numerous conversations with both you [Mr. Brausch] and others within the 
DTSC agency structure.  In discussing the recent events/decisions with all of the responsible parties as 
well as people at various levels within DTSC itself, there are two things that ring true with everyone:  We 
need one order with all the parties on board, and we need one person who can truly make these 
decisions and see it through this critical juncture.  It is because of the unique skills and experience 
necessary to accomplish these tasks, that I feel that the removal of Norm Riley as the Key Decision‐
maker and project leader was a mistake.  It was wrong for the project, and wrong for the people below.  
It was his ability to make a decision and move things forward in a firm but trustworthy manner that 
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made progress of the last two years, so unique compared to the efforts of so many people in decades 
past.  

SB990, while at the core of the decisions ahead, must be more thoroughly understood by the people 
making these decisions as well as the community, and is not adequately discussed or described for the 
purposes of true implementation here, or in any of the communication I have seen come from DTSC 
since the announcement of the initial draft release ACO on August 19th, 2009.   

In working on this project for nearly a decade as a community member living directly below the site less 
than 2 miles from the site, I have observed the changes that have taken place, the claims on both sides 
of the fence, and have taken great care to analyze, without bias, the circumstances which we now find 
ourselves.  I think this is crucial if we are to find a way forward that makes sense and can result in action 
at the site, and not in the courtroom.  The best way we can possible achieve our goals now, would be to 
reinstate Mr. Riley, and bring Boeing back into the document and trust back to the table, and your 
expertise in putting together legislative guidance to implement the law has been your position and skill‐
set, and it is my opinion that is where we need you most right now.   

SB990 is an idea of the “most protective standard of clean‐up,” but is not descriptive in exactly what 
that means.  “The Agricultural Standard” is what we then turn to, but we must be realistic when we 
analyze and compare the PRG (public remediation goal) with regard to certain radionuclides, to the 
detection and analytical technology available today.  There are very specific limitations that must be 
understood, where certain radionuclides cannot be detected in the field at the level, which SB990 would 
require for clean‐up and would require for back‐fill that would replace the soils removed from the site.   

We do not want to be so unwavering in our ideals of what SB990 must mean to us, that we demand that 
soils at these levels be removed and deposited elsewhere, and then replaced with soils that also do not 
meet the standards due to its’ [SB990] stringency.  This is where we must agree that in our search for  
“reasonability,” we consider other balancing criterion, and we limit the clean‐up levels to “background” 
x 1.2 multiplier, so that no soils that are essentially “background” be removed and replaced with other 
soils that are also essentially background.  This seems to be the most protective of the factors that have 
been under discussion and still acknowledges the realities of the scientific limitations we face.    

We must then use the best possible detection technology and simply go to non‐detect.  This way we 
truly delineate the problem areas and will be able to clean‐up smart – eyes open.   

Background and non‐detect and the best detection equipment and analysis are key. 

In these recent discussions with all the responsible parties at recent meetings held at DTSC, as well as 
personal interviews of key individuals, it is clear that within the federal process, as well as the state 
process, whenever a law is enacted, there is a process for the over‐sight or regulatory agency to write 
guidance documentation as to how to follow that law.  This was never done.    

I believe that it is the responsibility of the legislative branch (Brauch, Legislative Director) of the 
regulatory governing agency (in this case, DTSC) to write such documentation so the law could be 
implemented.  That is the very purpose of the legislative branch of DTSC, to implement and translate 
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law into regulation, action, and expectation and communicate those expectations to the responsible 
parties.  Instead, nearly a year of discussion of interpretation by the RPs, which later resulted at an 
impasse over issues like area averaging and soil vs. sediment and drainages and other details that will 
still require review, but we must first get past this first and very primary hurdle – is everybody onboard?   

In reviewing the initial letter dated March 9th and signed by five elected officials expressing concern 
about the Consent Order negotiations and the fact that non‐party participants were not being allowed 
into confidential discussions, we found this to be inappropriate.  The earlier discussions were about 
interpretation of the law, but were not formal meetings for a consent order for response action.  It was 
each of the RPs that stated that they did not want non‐party participants in the formal negotiations and 
it was inappropriate to ask for such a concession. Even more inappropriate to demand release of an 
unfinished, incomplete, with unauthorized omissions and edits throughout, and ask the public to repair 
the situation.     

It is therefore our opinion that because this was never done, it was then necessary to modify the 
existing consent order to reflect such instructions as to how to implement the law, and how to 
determine whether or not the law is being followed.  In the case of SB990, it was not specific and 
perhaps due to the lack of specificity by the authors, it has made implementation (strict compliance) 
very difficult to define for that same reason. 

In my own discussions with all the involved parties and representatives, I felt it was crucial to get to the 
real issues of why the negotiations came to an impasse in order to be able to understand the issues 
under debate within the document as no effort to provide such notes to the public has been made.   

It is apparent that the CalEPA leadership wanted to move this forward but failed to deal with the issue of 
reservation of rights, when it was in fact Cal EPA/DTSC that failed to provide guidance as to how to 
interpret and follow the newly signed and codified law.  The release of a second document that was also 
altered, was astounding to us, especially since it had been modified in such a way that none of the 
parties would have signed.  I therefore felt it was crucial to understand why such a decision took place, 
and why it was thought to be necessary or responsible to take such a risk with the future clean‐up and 
safety of our communities.    

Addressing the timeline of recent events: 
March 9th – letter from elected’s to CalEPA Secretary Linda Adams 

Maureen Gorsen leaves her position as DTSC Director (recused due to prior involvement as Boeing 
Attorney), making newly appointed acting Director Maziar Movassaghi with no “ethical screen” between 
he and the SSFL project. 

April 8th – Newly appointed Acting Director of DTSC Maziar Movassaghi removes decision‐making 
authority from Norm Riley, then Project Director for the SSFL Clean‐up.  For months, no decisions are 
then made on issues related to the site characterization, clean‐up as well as surrounding sites of related 
interest such as Runkle Canyon. 

Several meetings occur between the responsible parties (RPs) and regulatory representatives of the 
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State that included Maziar Movassaghi, Rick Brausch, Norm Riley, Nancy Long, Steve Koyasako in some 
cases, the Secretary herself.  The representation that these discussions were going on without the 
knowledge of senior management is inaccurate and inappropriate and without merit. 

Ten renditions of the ACO have been proposed and countered by the RPs over the last 8 months, and 
yet it was portrayed when the release of the initial document to the public occurred as if the document 
had been seen by senior management of CalEPA and DTSC for the first time in  August at the time of the 
release.   

August 19th The document released to the public was portrayed as the document most recently 
negotiated amongst the parties in good faith, to the point that it was ready to be signed.  The document 
released, was later discovered to have been altered, with key changes and omissions having occurred.  
The fact that the primary landowner had been eliminated from the Order was downplayed and in fact 
their role was minimized in the description of the decisions made and direction moving forward.   

  The displayed a profound lack of understanding of the real issues at hand. 

When we wrote a letter to the Governor’s Office requesting that the actual 2.0 version of the consent 
order be released, we were told that it would be in a few days.  Shortly thereafter, a version that was 
“an alternative version” was released, with no explanation as to the changes or why they occurred.  We 
were then told that we had additional time and could comment on both documents, though no clear 
explanation as to why there were two versions, or which one we should consider, or what the context or 
differences were between the documents was explained.  Instead, we were told to comment and that 
all this had occurred because the “public” needed to see the document even though it was far from 
being ready for release.  Why the rush?   

DOE and NASA individually and collaboratively as well as Boeing, wrote letters1 questioning the “new 
approach” by DTSC and why 8 months of good‐faith negotiations were ignored.  To further complicate 
these matters, inaccurate statements were made by DTSC as to the reasons for the decisions, and the 
elected’s [Brownley, et al.] actually praised the Secretary2 for breaching her own confidentiality gag‐

                                                        
1 http://www.acmela.org/consentorder101.html 
http://acmela.org/images/DOE‐NASA_to_DTSC_09‐08‐09‐1.pdf 
http://acmela.org/images/8‐27‐2009_letter_from_DOE_to_DTSC.pdf 
http://acmela.org/images/Boeing_letter_to_Community_August_27_of_2009.pdf 
http://acmela.org/images/NASA_Press_Release_August_21_of_2009.pdf 
http://acmela.org/images/NASA_to_DTSC_8‐21‐09.pdf 
http://acmela.org/images/SSFL_Update_from_Maziar_DTSC_August_19_of_2009.pdf 
http://acmela.org/images/8‐11‐09_letter_from_DOE_to_DTSC.pdf 
 
2 
http://acmela.org/images/Julia_Brownley_August_19_of_2009_SECRETARY_ADAMS_ACME_Ae
rospace_Cancer_Museum_of_Education.pdf_.pdf 
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order, and then created an “Assembly Select Committee3” to investigate these matters, then limited the 
attendence of the meeting, and then praised herself for putting it together AFTER having already 
cancelled it.  All the while the public has become further disenchanted by the despicable behaviors 
being displayed and even celebrated, all in the name of protecting the political legacy of 
Kuehl/Brownley/Hirsch SB990, rather than protecting the people it was written for.   

The very idea that the elected’s are commending the CalEPA Secretary for breaching the confidentiality 
mandated by the Consent Order process is certainly questionable.  Their letter signed by six elected’s 
states that the new order would provide clean‐up to the “least‐protective standard” violating 990.  This 
is untrue and demonstrates that they either have not read the Order (draft ACO(s)) or do not 
understand it. 

We are extremely disappointed in the new leadership decisions, and the idea that the public has been 
asked to comment on two documents, both of which are more than a hundred pages of detailed issues, 
and neither is the actual order that was negotiated between the parties.  When we asked what the 
differences were between the documents, we were assured time and time again, that the only 
difference was the removal of Boeing from the document, yet significant and very troubling language 
omissions  and changes such as in section 1.3.3 are found where the reference to compliance was 
changed to providing information.   

We were told by you, Mr. Brausch, that DTSC did not necessarily stand behind the document and that 
was why it was so important to let the public see it?  You have been unable to answer these questions, 
Mr. Movassaghi not been truthful in giving answers about these issues to us, and the Secretary has 
refused to respond all together, so we are truly without leadership and have no confidence in the ability 
for the new “executive level” of DTSC or CalEPA to move this forward properly. 

From the outset, Mr. Movassaghi’s attitude has been that Boeing is a minor player in a site clean‐up 
where they own most of the site, control all of the site, which further demonstrates Mr. Movassaghi’s  
lack of understanding of the technically complex details that make up the site itself, as well as the goals 
of the clean‐up at the site.  Furthermore, as a California employer (perhaps California’s biggest 
employer), they are they only RP that cannot contest the validity of SB990 on the basis of Federal 
Supremacy, and they are the party that has been removed from the order.  Without understanding the 
key dynamics between the responsible parties who trade roles as owners, operators, and contractors 
and sub‐contractors for each other.  This back‐and‐forth finger‐pointing has been the cause for most of 
the stagnant inaction of years past.  It was not until Mr. Riley took charge, and initiated the first Consent 

                                                                                                                                                                                   
 
3 http://acmela.org/images/SSFL_Select_Committee_Cancelled_from_Pavley_Sept_23_of_2009
.pdf 
http://acmela.org/images/California_Legislature_Draft_Consent_Order_Comment_Letter_Oct_
2_of_2009.pdf 
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Order for Corrective Action in 2007 that things finally began to change for the better, with real, tangible, 
progress toward real clean‐up and trust began to build on all sides, until now.   We were further 
disappointed to see him [Movassaghi] at the workgroup meeting, hiding in the audience, all on the 
state’s dime, instead of introducing himself to the public as the new “decision‐maker” on the project.   

Our letter addressed to the Governor on this issue was copied to DTSC and continues to go without 
response from any of you despite the participation of several community organizations and many 
individuals signing the letter.  This further demonstrates the complete lack of leadership, understanding 
and knowledge amongst the “executive level” team that have pledged personal involvement again and 
again, as well as lacking technical and managerial expertise to bring the negotiations with the 
Responsible Parties (RPs) to a successful conclusion.  We expect response to this letter in your response 
to comments, as well as a response from the Governor’s Office4.   

We wrote a letter to Mr. Movassaghi expressing our concern, again without any response to date, 
expressing our shock and dismay about the recent decisions and total omission of responsiveness5.     

Our unanswered questions that we continue to ask and will continue to ask (dated 9/10/09)6.  

In addition, we ask that a cogent explanation of why DTSC has wasted time putting out one then two 
faked‐up versions not satisfactory to any side in the negotiations?  

What substantive progress has been made on the site since Maziar Movassaghi took over on April 8, 
2009?   

 Why have no decisions been made on Runkle Canyon since April? 
 Why have all the toxicologists left the project? 
 What has been done specifically to get RAD support on the project? 
 Why has Mr. Movassaghi refused to acknowledge the work done by ACME?  What will DTSC 

now do to aid ACME to continue its’ efforts now that we are threatened with closure?  (30,000 
site photographs, aerial hi‐res, historical hi‐res photographic and document research and 

                                                        
4 Group Letter to Governor Arnold Schwarzenegger dated September 1, 2009 asking for answers about these 
recent decisions.  
http://acmela.org/images/ACME_Group_Letter_to_Governor_Schwarzenegger_SB990_Norm_and_Consent_Order
_Sept_1_of_2009.pdf 

5 Letter to Maziar Movassaghi dated September 14, 2009 expressing shock and dismay (no response).  
http://acmela.org/images/ACME_Letter_DTSC_Movassaghi_Sept_14th_2009.pdf 

6 Twenty Questions from ACME to DTSC presented on 9/10/09 at the Aerospace Cancer Museum of Education 
where an informal meeting was held regarding the Consent Order recent decisions by DTSC (no response). 
http://acmela.org/images/ACME_CleanupRocketdyne_Consent_Order_101_Questions_to_DTSC.pdf 
http://acmela.org/consentorder101.html 
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collection that have benefitted the project throughout the RFI process since our involvement). 
 How will DTSC rebuild the trust and confidence lost? 
 How will DTSC improve morale internally and get the project moving again?  

 
And questions we continue to ask until a proper response is received: 

1. Who made the decision to split the Order and make the personnel changes  on  the  SSFL   
Project for DTSC removing Norman Riley from leadership of the project?  This decision was specifically 
characterized to implicate Mr. Riley as being “soft on SB990 and reason for his dismissal”  
2. Why was there a rush to publish  a  document  to  the  public  that  DTSC  and  no  one  else   
seemed to be behind?  Was it related to the threat made at the prior workgroup meeting by Mr. Hirsch? 
3. Why was an altered version shown to the public and portrayed as the actual version negotiated?  
4. Why was the primary respondent removed from the Order?  
Why is the acting Director of DTSC down‐playing the role of The Boeing Company in the clean‐up?  Has 
some side deal been struck between Boeing and the new executive leadership of DTSC?  
This gives the illusion that Boeing plays a minor role when they in fact control the site and own most of 
the site (84%).  
  
Throughout the document there are incorrect omissions relating to Boeing that were presumably 
removed because Boeing was being removed from the Order.  Even if they are not a respondent, their 
role as landowner and operator must be clearly described in any/all orders signed by any/all of the 
respondents.   
Thorough understanding and accurate descriptive language is necessary and we therefore request that 
experienced DTSC and CalEPA legal comments be provided to the public for our review (should include 
Nancy Long and Steve Koyasako.  We asked for this on 9/10/09 and have not received technical 
comments as promised by DTSC.  We hereby request that those written comments be included in the 
detailed response to all comments provided to the public prior to a final version being released for final 
public review. 
 
These narrowly considered decisions demonstrate a lack of overall understanding of these complexities.  
We are asked to believe that there is another “identical” order for Boeing but are told we cannot see 
that order, but we should have confidence in that which is not covered in this order (with the federal 
entities) will be included in the Boeing order (that we cannot see).  To put simply, this is insulting to the 
intelligence of this community and puts the entire project at risk. 

Some have pointed to the complexity of the order as being something that the general community does 
not have the skills to comment on.  While it may be true that many of the community members do not 
have the reading comprehension‐skills to deal with the complexities of the document, there are still 
many of us who disagree, as we do not find the document overly complex, but rather missing important 
details and/or language based on lacking knowledge of the site and its’ history, or an unwillingness to 
state unequivocal intended compliance with the law.  In short, the lacking understanding is with the 
editors of the altered amended document released to the public, who don’t seem to realize the nuances 
necessary to make the process work through thorough understanding of the historical dynamics 
between the RPs at the site.   
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Our comments are both on a detailed, as well as conceptual in relationship to the recent decisions made 
by the State on behalf of our communities on the draft ACO, the leadership changes, and the total and 
complete lack of ethical transparency and foresight on the part of the State of California. 

General Comments and questions about the Order (draft ACO) and ramifications of recent decisions: 
 Will you stay as Project Director after the next election and into the next administration 

to see this project through?   
You have now said that you are NOT a political appointee but you are still Deputy Director for 
ALL of DTSC.  How will those responsibilities conflict with your new role as project manager for 
Runkle Canyon, and for the Santa Susana Field Laboratory? 

 Are you a political appointee or designee?   We have received two different answers to this 
question.  I think perhaps the more appropriate question is then, have you given up your other 
duties in the full‐time position you held as Deputy Director of Legislation for DTSC?  If not, how 
do you propose to do both jobs? 

 Access to the site is carefully controlled.    In this draft document it is not mentioned 
that Boeing is the landowner who actually controls the gates and the access permitting for all th
e respondents, and they are not part of this order.  How will you address this since you have not 
adequately addressed it in the document? 

 How can we comment on this document without seeing the companion document for Boeing?  
 How  can  we  possibly  know  that  they  will  sign  when  they  have  refused  up  until  now?   
 On what basis do you believe that these decisions are in any way to the benefit of the 

community?   
 
Throughout  the  document,  including  1.33  and  1.6,  4.27,  reservation  of  rights,  severability,   
access,  background,  etc.,  there  are  important  omissions  that  allow  Boeing  to  cease  from   
being  a  party  to  the  clean‐up.    They  are  the  only  respondent  that  does  not  have  the  federal   
jurisdiction debate issue to rely upon, and now we are being asked to accept the idea that they will  
just decide to comply so they “aren’t out in the cold”?   
 
For  three  decades  there  has  been  finger  pointing  where  (as  clearly  demonstrated  by  the   
ownership  issues)  the  landowner  is  also  the  operator  for  the  facility  owner  who  leases  the   
site  from  the  landowner.    It  is  truly  a  vicious  circle  and  the  primary  reason  that  the  first   
consent  order  (11/07  Riley,  et  al)  was  that  all  the  parties  signed  and  did  so  under  penalty  of   
perjury.    After  decades  of  inaction,  we  started  to  see  real  progress.    Now,  by  dividing  the   
order  into  two,  the  same  loopholes  threaten  our  progress  or  even  possibility  of  completion.    
By breaking that circle, the order loses all its’ teeth.   
 
One  of  the  reasons  stated  by  DOE  that  makes  them  able  and  willing  to  proceed  forward  in  a   
manner  “consistent  with  SB990”  due  to  reasons  “unique  to  the  site  including  the  fact  that   
they  are  not  a  landowner.    This language tells us we should be concerned that DOE is not actually   
concerned about compliance because of a potential loophole in phrasing about land transfer ability.  
 
Throughout  the  document  they [DOE] continue to state federal supremacy issues.     
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Regarding  the  “Tolling  language”  that  has  been  the  ‘stopping  point’  in  the  negotiations  as   
stated  at  the  last  workgroup  meeting  by  Mr.  Hirsch as well as by Boeing in recent meetings 
discussing these issues.  What  are  the  legal  ramifications and how are they different from the refusal 
to acknowledge SB990 as law today as we see in section 1.3.3?   
 
We would also like to note that we recently became aware that Boeing in fact inherited a great deal of 
the “data” from Atomics International, so much of the DOE historical data will need to rely on 
cooperation with Boeing, who is NOT a respondent in this Order.  Force‐majeure based on potential 
access, ownership, contractor relationship (and also being the land‐owner, but not the “facility owner’ 
as well as data access will potentially stagnate the process just as we have seen in recent activities 
related to the RWQCB and the recent “Urgency Ordinance” (2009 ISRA related Ventura County BOS, 
Parks Action).   

Lacking knowledge about the true hurdles to SB990 as a reality are further demonstrated by the recent 
comments signed by six elected officials (Kuehl, Brownley, Pavley, Parks, Smith, Yaraslovsky), who 
seemingly have not read any of the versions of the Consent Order released.  This disappointing parroting 
of the words about absolute compliance with SB990 while entirely missing the point about scientific 
limitations making absolute compliance ability in question, or the fact that the primary landowner is not 
a respondent in the Order [Boeing] continues to cloud the real issues.    

Implementation guidance for that law should have been separately written by DTSC’s legislative 
branch, which would then enable the interpretation of the law to be openly reviewed and considered.   
Since guidance documentation was not provided by the legislative branch, it has been necessary to 
implement the law through modification of the existing consent order.  In order to truly modify the 
existing consent order for this purpose, it must continue to include all parties.  Since the tolling portion 
of the document is not relevant to the federal respondents, it is not necessary to separate the 
document, but rather, have a separate tolling portion within the same document.  It has even been 
publically stated by Boeing that they would be willing to consider a separate tolling document outside 
and separate from the draft Amended Consent Order (ACO). 

If the language as recommended by the non‐federal respondent [The Boeing Company] is not 
acceptable to the State, the State must clearly provide us legal explanation for that decision since this is 
the apparent source of the impasse that has led to negotiation breakdown.  We believe that the release 
of an altered version of the document did not show good‐faith process on the part of DTSC and 
therefore, it is understood that the Boeing Company needs some reassurances that they reserve their 
rights through the process.  We do not necessarily agree with the tolling language as written, but 
understand that if we, the community get in return, language that states (Section 1.33 example) that all 
respondents will fully and unequivocally comply with the elements of the order, this would be a very fair 
compromise.  The schedule and PRGs as referenced must rely on background data, and therefore, the 
background study is of primary importance to the success of the implementation of SB990.   

The current language makes compliance voluntary and only to provide information.  We understand this 
counter‐proposed language by DOE was under review, and that DTSC also found this language 
questionable and in need of clarification to make clear their unequivocal commitment to comply.   
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Following are our technical comments on the Amended Consent Order 1.9, 2.0 (as released to the 
public) as well as the actual 2.0 version, as negotiated by the parties (that has NOT been released to the 
public). 

Cover:  “an alternate version” of 2.0 is not explained.  These profound changes were released without 
any explanation to the public as to the reason for the early release, why it was needed, and the purpose 
and expected outcome from these recent decisions made on behalf of the public.  When asked why 
Boeing was excluded from the Order, we have been told that it was “force them to sign the document,” 
which is not only an inadequate explanation, but also an impossible expected result.  This is an Order to 
take corrective response action, and the removal of the primary responsible party from the Order to 
take those actions, simply eliminates them from being so ordered.  Without being clear about the 
expected result, or told of the reasons for the recent actions on the part of DTSC, the public is expected 
to comment on these two documents without any real context or insight as to the points of contention 
that led to an impasse in the negotiations between DTSC and the parties.   

After having knowingly altered the document with substantive changes that were not adequately 
explained or declared to the public.   

 

The actual Order as negotiated by all the RPs and DTSC representatives – comments: 

Cover:  “CONFIDENTIAL SETTLEMENT COMMUNICATION 
DRAFT FOR DISCUSSION PURPOSES ONLY 

DISTRIBUTION LIMITED TO CalEPA, DTSC, BOEING, DOE, AND NASA 
 

The comments and proposed revisions set forth in this Draft represent joint efforts by Boeing, DOE, 
and NASA ("Parties") to respond to DTSC’s draft Consent Order by identifying issues needing 
clarification and/or proposing alternative language to resolve issues of concern.  Because of 

compressed time of review, overall complexity of the matters being addressed, and continuing 
uncertainty regarding certain issues, the Parties each reserve the right to identify additional issues 
and/or propose additional revisions as the process of negotiation and drafting goes forward.  In 
particular, the Parties have not yet fully resolved, and the proposed revisions set out in attached 
document do not yet fully reflect, how the Parties will be able to protect their respective rights 
regarding the interplay of the Draft Order, SB990, and the Atomic Energy Act.  The Parties are 

considering several alternatives to avoid compromising any party's rights and principles regarding 
these issues, but in the meantime have made significant progress on potential agreed‐upon 

amendments to the draft Consent Order.  Additional language will likely be needed upon resolution of 
these issues to specify what work needs to be done by which parties in which locations and under 
what legal authorities, but in the short term we believe there is significant merit to moving forward 
with negotiations on the technical and other provisions of the proposed amended Consent Order.  
None of the Parties' representatives has authority to bind his or her respective party to these 

proposals, and if consensus is reached on language through this process, each Party will need to 
obtain formal approval from authorized decision‐makers.” 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Cover Comment 1:  Implications were made that the document might have been signed without review 
by all, or that it might be signed in “secret” must be withdrawn from any consideration. 

Cover Comment 2: This Order clearly indicates that it was a confidential negotiation where only the 
parties were allowed to participate.  Letters were written by 5 of the 6 elected officials commenting on 
the order now, indicating that Norm Riley was somehow negotiating in secret and excluding Dan Hirsch 
from those negotiations when in fact, he was never in these negotiations and it was the RPs who 
refused to allow him to participate and required the confidentiality stipulation that Secretary Adams 
placed on this issue.  Later, Assembly Member Brownley “praised” the Secretary for breaching her own 
confidentiality order, which the Secretary later breached herself when DTSC released the Order 
excluding the primary party [Boeing] without the knowledge of any of the parties who all wrote letters 
indicating that they were not aware of this decision until it was already released to the public, and that 
it was not the document they had agreed to [removing Boeing, and other elements]. 

Cover Comment 3: The Respondents have been altered to include only NASA and the Department of 
Energy, but in doing so, the ownership has also been modified and now inaccurately depicts the site 
without Boeing as the primary land‐owner. 

Parties must include all parties involved in ownership and/or operation of the SSFL site.  This must 
include The Boeing Company who owns 84% of the site, all of Area IV (the nuclear portion) and most of 
the balance of the site.   
1.2 
Background incorrectly describes the ownership relationships throughout the section.  Ownership errors 
include the lack of mention of the balance of Area IV also owned by Boeing, and the fact that Boeing 
owns 9 facilities in Area IV versus DOE’s ownership of 15 of the remaining facilities.  It also fails to 
mention the fact that Boeing controls much of the data as they inherited the AI data (Atomics 
International) which includes former worker records related to DOE, which are actually owned and 
controlled by Boeing who is not on the Order (ACO).  In the announcement made by Mr. Movassaghi, it 
was stated that DOE was responsible for 90% of the RAD contamination and 50% of the chemical.  These 
numbers are entirely erroneous and are baseless and without merit, further down‐playing the 
importance of Boeing’s role at the site as primary landowner and controller of all activities and 
operations at the site. 
Area III is not mentioned though this is where receiving ponds (i.e. Silvernale Pond) are located that 
received runoff from the nuclear portion of the site (Area IV). 
1.3.2 
References by the elected’s and others that the NCP section referenced in this section is somehow soft 
on SB990 is inappropriate as CERCLA requires consideration of sections mentioned herein. 
1.3.3 
The counter proposed language by the respondents gives DOE unchecked discretion to decide what 
information it will share or withhold from DTSC, as well as complete discretion to decide what remedy 
or remedies it will implement and presumably, to inform DTSC of those decisions if and when it chooses 
to do so.  In effect, the language makes compliance with SB990 optional for DOE.  Language here should 
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reflect that which is shown in version 1.9 of the draft ACO as released. 
This section clearly stipulates that DOE and NASA as federal respondents are not willing to adhere to 
state regulations, and the only respondent that is really required to follow state law is Boeing who has 
been removed from the order.   
1.6 
Following is the tolling language as proposed in the real version 2.0 that included Boeing: (We were 
surprised to receive this information from several sources including anonymous hand‐delivery at ACME 
of a CD).   

Denial of Liability; Reservation of Rights; No Admissions.  By issuance of this Order, DTSC 
does not waive the right to take further enforcement actions.  In addition, by entering 
into this Order, Respondents do not admit to any fact, statement, or recitation set forth 
in this Order, or to any fact, fault or liability under any federal or State statute or 
regulation or other provision of law.  This Order shall not constitute a release, waiver, 
covenant not to sue or limitation of any kind, and Respondents and DTSC expressly 
retain all rights, remedies, defenses, causes of action, powers and authorities, civil or 
criminal, that Respondents or DTSC have – with respect to any disputes or claims 
amongst each other or against any other parties – under any statutory, regulatory, 
constitutional or common law authority, nor shall it be construed or applied in any way 
to affect the ability of Respondents to seek or obtain relief in federal court or any other 
court of competent jurisdiction.  Without limitation of the aforementioned reservation 
of rights, Respondents do not admit or consent to the constitutionality, legality, 
enforceability, or validity of California Health and Safety Code section 25359.20 in whole 
or in part.  DTSC asserts that California Health and Safety Code section 25359.20 is 
constitutional, legal, enforceable and valid.  The Parties agree that the time beginning 
on the Effective Date of this Order and ending on the 30th day after the State provides 
notice to Respondents of its final remedy decision pursuant to section 3.6.3 of this 
Order, inclusive (“the Tolling Period”), shall not be included in calculating the application 
of any statute of limitations or other time bar that might apply to any rights, claims, 
causes of action, counterclaims, cross claims, or defenses (collectively “Actions”) 
concerning the constitutionality, legality, enforceability, or validity of California Health 
and Safety Code section 25359.20 under the U.S. Constitution or the California State 
Constitution.  The Parties further agree not to assert, plead or raise any defense or 
avoidance based on the running of any applicable statute of limitations during the 
Tolling Period, or any defense or avoidance based on laches or other principles 
concerning the timeliness of commencing a civil action with respect to such Actions 
based on the failure of any Party to initiate an Action during the Tolling Period. To the 
extent that California Health and Safety Code section 25359.20 or any federal or State 
law or regulation incorporated into, referenced in, or authorizing this Order is 
subsequently modified, amended, repealed, invalidated, declared unenforceable or 
superseded, in whole or in part, Respondents’ obligations under this Order shall be 
modified accordingly, including as further provided below in section 4.27 (Severability).  
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When  we  asked  The  Boeing  Company  [Gallacher  at  the  recent  DTSC  meeting]  if  it  was  the 
amount of time  in the tolling period that was significant,  it seemed that no one  is specifically 
clear  as  to  the  actual  legal  requirement  for  filing7.    We  reiterate  our  request  to  have  legal 
analysis of tolling agreements with other respondents who have signed consent orders with the 
State of California, and how this  request  for  tolling differs  from those.   Since this  is  the  issue 
that appears to be the reason behind the removal of Boeing from the Order, we feel that this 
must not be ignored any longer as the communities will not accept the non‐answers provided 
to date. 
 
2.4.2  
ISEO section incorrectly refers to the Rifle and Pistol Club as a separate operation, unrelated to 
the site when in fact it was used for employees, and was created by the employees.  The poster 
of  the Gun Club had Bonnie Klea  (an employee at  the  time) on  the cover.    Furthermore,  it  is 
inadequate  to  simply  refer  to  this  order  as  “rifle  and  pistol  club”  when  the  asbestos  dump 
found in the creek inspired the clean‐up and was clearly not gun‐club related.  This was also a 
former  leased  area  that  was  indeed  operational  and  a  dumping  ground  based  on  findings 
discovered by ACME.    In addition,  the 1100  igniters  that were discovered during  this cleanup 
were clearly identified as operationally related as they included eight different types of squibs 
ranging  from  3‐10 millimeter  in  diameter,  string  style  and  linear  black  power  basked  which 
indicates  a  very  early  design.    Even  if  we  allow  that  some  of  the  squibs  were  from  the 
entertainment industry, it seems clear from the report that other igniters found were from SSFL 
research  operations.    Do  the  respondents  now have  a  different  theory  as  to  the  nature  and 
origin of the igniters recovered in this process?  This effort to dismiss to discount these findings 
as related to the site when clearly the materials buried in the creekbed were site related, and 
depositing such materials into a creekbed of a waterbody of these United States is illegal.  Since 
we have also seen evidence on the respondents own maps of several “gun clubs” throughout 
the  facility  including  areas  1,  2,  3  and  4  and  that  shooting was  a  known method  of  igniting 
waste to be destroyed through burning of the materials, and that shooting barrels at a distance 
was  a  method  used  to  employ  safety  measures  of  “distance  between  the  worker,  and  the 
materials  involved” that were often very reactive at various temperatures and because it was 
often  unknown  as  to  the  contents  of  the  barrels,  it would  be  reasonable  that  ignition might 

                                                        
7 October 14th when SB990 was signed into law by Governor Schwarzenegger, or the date when 
it was “codified into Chapter 6.8 of the Health and Safety Code, or if  it was January when the 
law  took  effect.    Section  25359.20  is  that  section  of  Chapter  6.8,  and  25359.20(b)  which 
indicates  that actual  clean‐up action  to  take place under Chapter 6.8 or CERCLA which  is  the 
SuperFund  provision.    Ironically,  this  same  provision  indicates  future  use  as  a  method  for 
setting the clean‐up standard, which in that case, would only provide for “open space  



  C l e a n u p r o c k e t d y n e . o r g ‐   A e r o s p a c e   C a n c e r   M u s e u m   o f  
E d u c a t i o n  

A C M E L A . O R G  
                                                                 

P a g e  | 14 

 

cleanuprocketdyne.org  and  acmela.org  are  in  affiliation  with  International  Humanities  Center,  a  nonprofit  public  charitable  organization 
exempt from federal income tax under Section 501[c](3) of the Internal Revenue Code.   Environmental advocacy through the arts, for proper 
clean  up  to  the most  protective  standards  for  the  Santa  Susana  Field  Laboratory  and  other  legacy  aerospace  sites.    ACMELA.ORG  is made 
possible through a generous grant from the Annenberg Foundation.  www.annenbergfoundation.org 

occur severally as the various materials reached temperatures that changed the material from 
liquid to gaseous, or solid to gaseous forms.   
3.1  
Work to be performed ‐ We are concerned about the phrase “All corrective action work for the 
Site performed prior to the Effective Date shall be deemed sufficient under this Consent Order, 
and no modifications of any submittals under Consent Order for Corrective Action referenced in 
Section  2.4.3  shall  be  required  except…”  because  is  insinuates  that  all  RFI  work  to  date  is 
acceptable and  it has not yet been deemed acceptable or adequate, not only on the basis of 
SB990  compliance, but on  the basis of  actual proper delineation  to non‐detect of  the nature 
and extent of all contaminated soils and plumes of contaminated groundwater at the site.  It is 
therefore  inappropriate  for  this  section  to  state  that  these  reports  have  been  deemed 
acceptable.   
It should also be clearly noted that while the work shall be based on SRAM v3, that v3 does not 
yet exist and is dependent on the radionuclide characterization study and background study in 
order for those step out levels to be set.  In the absence of this information being available, we 
believe it more appropriate to step out to non‐detect in all areas, so a proper feasibility study 
can be developed.   
3.2.2  
Historical Site Assessment must also  include Area  III, which received run‐off  from the Area  IV 
operations at the site.  We further do not accept the removal of Boeing from the document as 
valid justification for removal of these areas from mention.  Since all areas of the site engaged 
in some comingling of operations and waste storage, all areas of  the SSFL  including all buffer 
areas must  be  included  in  all  descriptive  passages  of  the  document  relating  the  operational 
areas,  specifically  because  they  are  as  stated,  “potentially  impacted  by  Area  IV  operations” 
which  in some cases were  led by Boeing,  though might have contributed to contamination  in 
areas where the facility is owned by DOE.  An example of this is that the SRE complex in Area IV 
which is infamously known for the 1959 partial meltdown, is actually owned by Boeing, and is 
thereby excluded from regulatory oversight under the proposed order as released to the public. 
3.2.2  
Removal  of  reference  to  Historical  Site  Assessment  (changed  to  “review”  which  is  a  less 
stringent, less detailed level of research and consideration). 
“…any  drainages  that  originate  from  Area  IV…”  references  that  the  HSA  shall  also  include 
summaries  of  prior  radiological  sampling  in  Areas  1  and  2  and  erroneously  excludes  area  3 
which received runoff from Area IV to the south that includes drainage from the area known as 
the “17th street Drainage” which is a known radiologically contaminated area.  
3.2.3.1, 3.2.3.2  
Include important omissions of Area III in the referencing of work to be performed.   
3.2.4.2  
It is important to evaluate all COCs and COPCs to non‐detect so full nature and extent may be 
considered. 
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3.2.5.6  
Human Exposure Pathways refers  to being consistent with procedures  in SRAM 2 which does 
not specifically state Suburban versus Rural whichever provides the greater health protection, 
so reference to this version cannot be SB990 compliant. 
3.4.1  
Remedial Investigation – documents included in the a‐z list to be used in relation to the RI/FS include 
some documents that are strictly related to Boeing owned and operated portions of the site, whereas 
other documents are omitted for areas such as Area III which, while owned and operated by Boeing, also 
receives run‐off from several significant radiologically impacted areas within Area IV which fall clearly 
within the purview of this document no matter now ownership debate may be viewed.  This 
demonstrates inconsistency, which leaves open loopholes to long‐term adherence of the law as 
stipulated in Health & Safety Code 25359.20 (chapter 6.8), to be consistent with SB990. 
  A – Current Conditions Report and Draft RCRA Facility Investigation Work Plan, Areas I and III8 
  E – Sampling and Analysis Plan, Hazardous Waste Facility post‐Closure Permit PC‐94/95‐3‐035 
  P – Happy Valley Interim Measures Work Plan Addendum Amendment5 

R – Perchlorate Characterization Work Plan5 
Additionally, as the SRAM Revision 2‐Final – Standardized Risk Assessment Methodology9 is included in 
the list, but no reference to the soon to be completed SRAM Revision 3 which will include radionuclides 
and is a necessary step in making the elements of this Order (Draft ACO) enforceable and achievable.  
Please add a section that addresses this issue. 
 
3.4.3  
Comprehensive Surficial Media OU RI Reports include the nine surface impoundments and should also 
contain language to develop new SWMUs or AOCs should they arise through the investigative process. 
3.4.4.  
Submission of historic records should include video or film footage as there are tripods shown with 
cameras set up at each test in many of the historical photographs we have studied in our analysis.  IN 
addition, at ACME we have been made aware by many former workers through our Oral Histories 
Interviews that films were made of the making of new systems, clean up and discovery actions and 
would be highly useful to understanding the issues that will make this investigation more efficient and 
more thorough.  Please include video and film footage related to all operations part of this section. 
3.4.5  
Clarification is requested:  Is this is to mean “site‐wide” operational areas that might be considered as 
shared contribution?  If this is the case, it would be very important to include a list of all areas that are 
                                                        
8 Areas  I  and  III  are  both  wholly  owned  and  operated  by  Boeing  and  are  included  in  the 
document which is supposed to exclude all references to Boeing. 
 
 
 
9 Although  SRAM  version  3  does  not  yet  exist,  it  should  be  listed  for  reference  with  clear 
indication  that  it must  be  completed within  a  specific  time  period  in  order  to  allow  for  the 
investigation to move forward.  A specified date of estimated completion should be provided. 
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included in this order, as well as those which are not, as many Area IV facilities are owned and operated 
by Boeing and have been excluded from the detail work within this Order (Draft ACO).  This is very 
disturbing as this is the very “teeth” of the order, which is to decide what is to be done, and by whom. 
3.4.5.1  
Related to Confidential Business Information, a list of documents that will only be provided through 
hardcopy should be included in the electronic version. 
3.4.9.  
Assessment of Potential Debris Areas contiguous to SSFL specifically include seep and spring analysis to 
more accurately understand the migration pathway that may include sub‐surface migration and re‐
surfacing as a pathway that may not appear to be continuous in this context.  This is where we feel 
potential harm to surrounding communities in the way of potential health impacts may be under‐played 
and therefore not adequately considered a complete migration pathway. 
3.4.13  
Should further state that frontal plume containment measures should include isotopic tracer studies to 
better understand sourcing of the higher concentrated contaminated areas of the groundwater below 
the site.   
3.6  
Remedy Selection and Public Comment should include specific written recommendations from key 
project management from US EPA responsible for the soil characterization for radionuclides.   
 
3.9  
There may be a preferred option with the tritium plume to allow it to decay and that may be reasonable 
due to the 12 year half‐life, but TCE will not degrade similarly and so the recordation of a land use 
covenant  restricting groundwater use cannot be cited as reason for taking no action on the existing 
plume. 
 
3.11  
Public Participation Plan we requested that ACME be considered a repository as we make available 
thousands of historical and current photography and documents related to the site for public awareness 
and education.  We reiterate this request here. 
 
4.1  
Project Director – this section requires written notice of 7 day advance notice of any change to Project 
Director by any of the parties.  Was this given to the respondents when Norm Riley was removed?  Were 
the respondents notified on or before 8/12/09 as the announcement was made on August 19th to the 
public. 
 
4.8  
Access – this cannot be provided adequately by the respondents included in this order as Boeing 
controls access to the site and is not included in the order.  Specific language must be added that 
requires respondents designate access provisions through the Boeing Company.  This is an area that is 
primary to the ability for the State to adequately oversee the regulatory role at this long‐needed 
cleanup at SSFL.  We have seen multiple examples of access denials due to ownership and control 
“squabbles” amongst the responsible parties, which have resulted in denial of access to regulators and 
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stakeholders. 
 
In addition, the tables which were not included in any of the discussions about the Draft ACO 
documents, also contain many omissions such the fact that the SRE Complex is owned by Boeing and 
therefore excluded from this version of the Order (Draft ACO).  Other areas include the pond dredge and 
the RMHF and hotlab areas where mixed ownership and operational history leaves potential gaps in the 
work to be completed.  Without seeing both documents together, we are not able to have any 
confidence in the Order we are commenting on. 
 
We appreciate the opportunity to comment on this process and look forward to the response to all 
comments submitted by the public and by other regulatory agencies and also reiterate our request that 
legal comments on the State’s language issues related to the impasse for our review would greatly be 
appreciated.  We look forward to working toward the common goal of achieving clean‐up to the highest 
most protective standards. 
 
 
Our documents and related letters concerning the Draft ACO can be found here, and ask that all 
questions and issues raised in previous communications be addressed and formally responded to as 
well: 
http://acmela.org/consentorder101.html 
http://acmela.org/images/ACME_Letter_DTSC_Movassaghi_Sept_14th_2009.pdf 
http://acmela.org/images/ACME_Group_Letter_to_Governor_Schwarzenegger_SB990_Norm_and_Con
sent_Order_Sept_1_of_2009.pdf 
 
Sincerely, 

 
Christina Walsh 
Cleanuprocketdyne.org, founder/director 
ACME Aerospace Cancer Museum of Education, co‐founder 
http://www.cleanuprocketdyne.org 
http://www.acmela.org 
http://www.ihcenter.org/acme 
http://www.annenbergfoundation.org 
 
cc: Billie Greer for The Honorable Governor Arnold Schwarzenegger, Cal EPA Secretary Linda Adams, 
Maziar Movassaghi & Susan Callery – DTSC, Craig Cooper – EPA, Assemblyman Cameron Smyth, 
Assemblyman Sam Blakeslee, Assemblyman Bob Blumenfield, Assemblyman Michael Feuer, 
Assemblyman Jared Huffman, Assemblywoman Julia Brownley, Aron Miller for Senator Fran Pavley, 
Former Senator Sheila James Kuehl, Christina Walsh – CleanupRocketdyne.org, Phyllis Winger for Los  
Angeles County Supervisor Greig Smith, Shelly Backlar – Friends of the Los Angeles River, Thomas 
Gallacher – Boeing, Allen Elliott – NASA, Stephie Jennings – DOE, Millie Jones for Los Angeles County 
Supervisor Michael Antonovich and Ventura County Board of Supervisors Linda Parks and Peter Foy.  



 

 
 

Rick Brausch                                                                             10/2/2009 
Department of Toxic Substances Control (DTSC) 
P.O. Box 806, Sacramento, California 95812-0806 (Via U.S. Mail and E-mail) 
 
cc: Billie Greer for The Honorable Governor Arnold Schwarzenegger, Cal EPA Secretary Linda Adams, Maziar Movassaghi & 
Susan Callery – DTSC, Craig Cooper – EPA, Assemblyman Cameron Smyth, Assemblyman Sam Blakeslee, Assemblyman Bob 
Blumenfield, Assemblyman Michael Feuer, Assemblyman Jared Huffman, Assemblywoman Julia Brownley, Aron Miller for 
Senator Fran Pavley, Former Senator Sheila James Kuehl, Christina Walsh – CleanupRocketdyne.org, Phyllis Winger for Los 
Angeles County Supervisor Greig Smith, Shelly Backlar – Friends of the Los Angeles River, Thomas Gallacher – Boeing, Allen 
Elliott – NASA, Stephie Jennings – DOE, Millie Jones for Los Angeles County Supervisor Michael Antonovich and Ventura 
County Board of Supervisors Linda Parks and Peter Foy. 

 
ACME (Aerospace Cancer Museum of Education) has provided the below comments on 
both Draft Consent Orders regarding the cleanup of the Santa Susana Field Laboratory 
(SSFL).  References can be found here… http://www.acmela.org/consentorder101.html  
 
The below link is correspondence from the Department of Energy (DOE) to the Department 
of Toxics Substances Control (DTSC) on August 11th of 2009. It makes reference to an 
August 6th, 2009 letter from DTSC to DOE talking about the “New Approach” and an 
unknown community member who will be taking part in the negotiations of the then, Three-
party consent order that from subsequent letters “Thus, as far as DOE is concerned, the 
prior negotiations have reached a successful outcome, We frankly do not understand why 
DOE is being asked to engage in yet another round of negotiations. DOE has been 
concerned about converting negotiations into a process with additional participants who 
are not Respondents”. 
 
http://www.acmela.org/images/8-11-09_letter_from_DOE_to_DTSC.pdf 
 
The above letter was released before the Draft Consent Order comment period was 
announced and after several requests, ACME has yet to see the August 6th, 2009 letter 
from DTSC to DOE talking about the “New Approach”. Is there a DTSC designated 
Community Representative for matters related to the SSFL?  
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One week later…DTSC released a Public Notice and Comment Period for a Draft Consent 
Order between the National Aeronautics and Space Administration (NASA) and DOE, yet 
The Boeing Co. is excluded. 
 
http://www.acmela.org/images/DTSC_August_19th_Public_Notice_Draft_Consent_Order
.pdf 
 
Immediately following the Public Notice, Maziar Movassaghi the Acting Director of DTSC 
issues a Press Release seen in the link below. 
 
http://www.acmela.org/images/SSFL_Update_from_Maziar_DTSC_August_19_of_2009.
pdf 
 
For DTSC to release the Draft Consent Order without all three Responsible Parties (RP) is a 
disservice to the surrounding communities that have been struggling with health issues for 
decades. Alarmingly high rates of Cancers in Children, Autism is on the rise, Elevated 
Miscarriage Risks, Neurological Disorders to name a few. There is a misconception that 
DTSC has presented to the public and should be known, DOE and their role in any 
consent order will only apply to 90 of the 289.9 acres in AREA IV, this should be noted in 
very large print. When the public reads this Draft Consent Order, some may have a sigh 
of relief, “At least the Nuclear Area is in the Draft”, not so, but it could be misconstrued. 
How can the Draft Consent Order be applicable or even enforceable when The Boeing 
Co. owns apx. 84% of the 2850 Acres? This includes areas that have been receiving 
public attention over the past 3 decades…(A Few examples of Dozens) the Pond Dredge 
area, where a missing Uranium Slug has yet to be found, Building 4020 (Hot Lab Facility) 
and the SRE (Sodium Reactor Experiment) Complex, home to the largest and longest 
running Nuclear Meltdown in the United States. The Silvernale Pond in AREA III owned by 
Boeing took runoff from the SRE Pond and then drains into the NASA AREA II R2 Pond 
that is the headwaters to the L.A. River. 
 
None of the representatives of any of the parties, NASA, DTSC, BOEING or DOE has the 
authority to bind a party to any agreement without formal approval.  Why was this 
pushed out the door when we are far from this point? It is of utmost importance that DTSC 
state their position on these issues specifically. If previous versions included all three 
respondents (including Boeing) then why does the version released to the public NOT 
include Boeing? Rick Brausch said publicly that it was the decision of DTSC to remove The 
Boeing Co. prior to release of the Draft Consent Order. 
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The same day DTSC released the documents on page two, to the public, Assembywoman 
Julia Brownley issues a Press Release praising Call EPA Secretary Linda Adams. This 
makes one think that it was Secretary Adams who pushed for the release of the Draft 
Consent Order without ALL THREE RESPONSIBLE PARTIES. 
 
http://www.acmela.org/images/Julia_Brownley_August_19_of_2009_SECRETARY_ADA
MS_ACME_Aerospace_Cancer_Museum_of_Education.pdf_.pdf 
  
Confusion from NASA and DOE on why they released the Draft Consent Order without 
notification, and the Draft Consent Order was not the one they were currently under 
negotiations in is made very clear. The below document again states there will be another 
party aside from the Respondents (NASA, Boeing, DOE) in negotiations. This needs to be 
addressed and understood by the public. 
 
http://www.acmela.org/images/NASA_to_DTSC_8-21-09.pdf 
 
Then NASA presents to the public the below Press Release… 
 
http://www.acmela.org/images/NASA_Press_Release_August_21_of_2009.pdf 
 
Then we have the below letter from The Boeing Co. “Surprised” they were left out. They 
were pushed out of negotiations without even a courtesy call. The Boeing Co. in several 
public appearances since the release of the Draft Consent Order has said they would have 
wanted to see negotiations continue and to be on the order. The Boeing Co. did not 
participate because they were Shut Out by DTSC. Do we want the main landowner 
pushed out of a document when they claim only one issue of “Tolling Language” sets them 
apart from NASA and DOE? 
 
http://www.acmela.org/images/Boeing_letter_to_Community_August_27_of_2009.pdf 
 
DOE in a letter below showing their frustrations about why this came about and the quote 
regarding the professionalism of Former SSFL DTSC Project Director – Norm Riley, “We 
found Norm Riley to be a Tough while highly Capable and thoroughly professional 
advocate for the State. His willingness to listen to (if not always agree with) our concerns 
went a long way toward achieving the progress we’ve made so far”. 
 
http://www.acmela.org/images/8-27-2009_letter_from_DOE_to_DTSC.pdf 
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With all of this coming about when the Statute of Limitations of Senate Bill 990 (SB 990) 
could be reached in mid October, ACME felt the below letter to Governor 
Schwarzenegger was warranted. 
 
http://www.acmela.org/images/ACME_Group_Letter_to_Governor_Schwarzenegger_SB
990_Norm_and_Consent_Order_Sept_1_of_2009.pdf 
 
In a time when everything has the potential to fall apart, especially SB 990, government 
officials needed to be called upon for answers. The below joint letter from DOE and 
NASA to DTSC addresses a few of our concerns as well as several other individuals, 
organizations and impacted community members. NASA and DOE write “As you are 
aware, DTSC, DOE, NASA and Boeing have been engaged in good faith negotiations for 
the past eight months. These collective efforts took us through many drafts; and your 
proposed release draft 2.0 (which might more aptly be styled version 2.1) is at least the 
10th substantive revision of the original draft sent to us by DTSC in December 2008. We 
firmly believe version 2.0, which Respondents sent to DTSC on August 13, 2009, reflects 
the latest agreements between representatives of DOE, NASA and DTSC on  
all provisions of the ACO, including significant compromises by all parties”.  
 
http://www.acmela.org/images/DOE-NASA_to_DTSC_09-08-09-1.pdf 
 
After ACME and several other organizations had requested the version 2.0 that was in 
talk with all three parties and Norm Riley, the public was given a second Draft Consent 
Order to comment on (See Below Link). When DTSC was asked “Which one do we 
comment on and which one will ultimately be considered?” Rick Brausch of DTSC said, 
“Both”. 
 
http://www.acmela.org/images/Public_Notice_Version_2-2.0.pdf 
 
They called this version 2.0, but it was not the version we were requesting. It was a 
version of the first 2-party Draft Consent Order that even took us further backward into 
negotiations. So now, the public has another Draft Consent Order that slightly differs from 
the first one, yet the public still does not know how this is different from the one negotiated 
with All Three Parties, Boeing, NASA & DOE. 
 
Government officials responded after they were called upon for answers by ACME and 
other concerned community members with House Speaker Karen Bass assigning 
Assemblywoman Julia Brownley to head a Committee to investigate, not even her district. 
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It is the district of Assemblyman Cameron Smyth. It could be possible that her co-authoring 
SB 990 made her the key point person to lead this committee. 
 
http://www.acmela.org/images/Brownley_to_SSFL_Committee_Sept_9_of_2009.pdf 
 
The below e-mail was shared to us by Mary Wiesbrock of Save Open Space (SOS). Mary 
had asked Maziar Movassaghi of DTSC to produce the real 2.0 so we can comment 
accurately and with merit. His response of….”I am not sure what is being referred to as 
the "real" order in your email. DTSC has negotiated a draft cleanup order with DOE and 
NASA only. Both versions 1.9 and 2.0 are related to said parties only. Unfortunately we 
are not yet at a public review stage with Boeing as to their clean-up responsibilities. We’re 
hopeful that the Boeing discussions will be similarly successful in the near future”. Was 
shared with recently dismissed SSFL Project Manager – Norm Riley, he followed up with a 
retort to Maziar Movassaghi. 
 
http://www.acmela.org/images/Norm_Riley_to_Maziar_on_The_Real_Consent_Order_S
ept_10_of_2009.pdf 
 
From our September 10th meeting and then our evening event to the last two public forums 
held on September 29th, 2009…ACME has asked several times in writing and in public 
forum that DTSC provide, In Writing, the answer to the following question…”If DOE and 
NASA sign and agree to this Draft Consent Order that The Boeing Co. is not part of, will 
Boeing be bound by the 2007 Consent Order (negotiated and written by former DTSC 
SSFL Project Manager – Norm Riley) signed by all three parties, or by NASA and DOE 
signing the recent version(s) of the Draft Consent Order will the 2007 Consent Order 
become null and void?” This is a huge question that the public needs an answer to before 
any comments can be written. This is one of dozen concerns that the Draft Consent Order 
does not address at all. 
 
http://www.acmela.org/images/ACME_CleanupRocketdyne_Consent_Order_101_Questi
ons_to_DTSC.pdf 
 
The below link is to the DTSC September 17th, meeting that was held for the Community to 
understand both versions of the Draft Consent Order. 
 
http://www.acmela.org/images/DTSC_Agenda_for_Sept_17_of_2009_Draft_Consent_O
rder_Meeting.pdf 
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From what DTSC told the public at their September 17th, 2009 meeting in their Chatsworth 
offices, the comments will come in, and after a month they will be fully reviewed and this 
will put us back on track by the end of the year. This is a major concern as the cleanup is 
running on a strictly coordinated deadline. 2017 maybe out of our reach now. Other 
deadlines could possibly be damaged from the decision to release these incomplete 
documents. President Barack Obama gave the DOE Economic Stimulus Money to hire 
Region IX EPA to do a Radiological Background Study and site Characterization of AREA 
IV and the Northern Buffer Zones of the SSFL. This money will be returned to help other 
DOE sites if it is not used by certain deadlines, ACME does not want to see the 
negotiations of these Fake Draft Consent Orders to delay or take away funds from this 
long awaited cleanup. The surrounding communities are stricken with hundreds of health 
issues that could be a potential impact from the past operations of the SSFL. The longer 
DTSC puts work-hours into an incomplete document, the longer we will worry if our homes 
and offices are safe. 
 
(Click on Below Link) There was a date set for the Assembly Select Committee Hearing 
and the public requested a time allotted for General Public Comment at the mic so the 
Assembly Committee could really understand the concerns of Health Impacts and Delays. 
 
http://www.acmela.org/images/Brownley_Press_Release_Assembly_Hearing_SSFL_Sept_
17_of_2009.pdf 
 
Then on Saturday, an Addendum to the Press Release was issued asking the public to 
RSVP for the Assembly Select Committee Hearing. This may have been viewed as a pre-
screening of individuals who were to attend. 
 
http://www.acmela.org/images/Brownley_Press_Release_ADDENDUM_Assembly_Heari
ng_SSFL_Saturday_Sept_19_of_2009.pdf 
 
Then on Tuesday, September 22nd, 2009 Assemblywoman Julia Brownley’s office sent out 
an e-mail to a dozen community members with no Press Release saying that the Assembly 
Select Committee Hearing was cancelled. The next day after 5pm we see the below Press 
Release from Senator Fran Pavley. 
 
http://www.acmela.org/images/SSFL_Select_Committee_Cancelled_from_Pavley_Sept_2
3_of_2009.pdf 
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Julia Brownley’s office said DTSC cancelled because…”Basically, DTSC felt constrained as 
to how much they could say publicly about their concerns with the current draft order 
while the public comment period is still open.  Closes on October 2.  They also wanted the 
public comments to come without being influenced by anything they, DTSC, might say at 
the hearing”. This Assembly Select Committee Hearing was to investigate what went on 
before the comment period deadline so the Public could be better armed with information 
to comment with. DTSC is hurting the trust that was built up with the surrounding 
communities, even with the Responsible Parties over the tenure of Norm Riley. Nobody will 
benefit from adding another one, two or even ten years to this long awaited cleanup. 
What concerns could DTSC possibly have, and why this sudden feeling of constraint two 
days before the event?   
 
Then Brownley adds “The first hearing will be scheduled some time next month on the 
subject of:  “Preview of Draft Consent Order Being Negotiated with Responsible Parties:  
Do Terms Proposed Support or Undercut Senate Bill 990.”  Date and time still to be 
determined.  I see the principal charge of this Committee as providing direct legislative 
oversight to ensure that the final Consent Order is fully compliant with the strict cleanup 
standards set forth in Senate Bill 990.” on her September 2009 Newsletter released on 
September 29th, 2009 (See Link Below) 
 
http://acmela.org/images/Brownley_Sept_Newsletter_released_on_Sept_29_of_2009_at
_459pm.pdf  
 
The order is not undercutting SB 990 nor does the order let them use less stringent health 
codes. The Draft Consent Order refers to standard boiler-plate codes but page after page 
refers to the appropriate health and safety code section that is the codified version of 
SB990, which mandates cleanup to the highest level, OR background - in the case where 
the PRG (Public Remediation Goal) is lower than background.  Currently Background is 
currently in the process of being determined through the Background Study being 
conducted by USEPA for Radiation, and by DTSC for the chemical background levels  (for 
chemicals not found in nature) and non detect for the others – The MOST IMPORTANT 
FACT IS the Draft Consent Order does not include all the parties.  WE NEED THIS!!! 
Boeing has been dropped from the order.  That is NOT to say that they walked away, in 
fact, DTSC released the Draft Consent Order that was NOT the most recently negotiated 
document. They did so without telling the responsible parties (Boeing, DOE and NASA - 
This is what the public understood from the above letters) until after the fact, thereby 
eroding the trust that had been established.  
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In section 1.33, the DTSC proposed language says unequivocally that DOE will comply 
with the elements of the order, and their counter language in the version of 2.0 that was 
released to the public (that had been altered by DTSC omitting language that the RPs had 
agreed to) says only that they will "provide information..." instead of "comply with the 
order."  We are going BACKWARDS!!! 
 
DTSC owes the public to get all three parties on the Draft Consent Order, give The Boeing 
Co. their Tolling Language to be consistent with the other RP’s. The reservation of rights is 
something that the federal entities have through their AEA authority (Atomic Energy Act), 
whereas Boeing does not have that, and therefore wants that.  The tolling issue is in part 
because no one (including the responsible parties) really know when the statute of 
limitations occurs (date law was signed, codified, enacted, etc) so they want to "toll that 
right" until after remedy selection (what to do about the contamination is decided) That will 
be in approx. 2012 because we will need the background study completed first and that 
will take until 2011. Part of the issue with SB990 is that some radionuclides cannot be 
detected in the field at the level that is required for clean-up based on the PRG, so if you 
can't see it, how do you clean-up to it?  That is a real issue, that is true on the basis of 
scientific possibility.  That is important to consider.  If we don't, we wind up in court instead 
of spending the current funding in the characterization & clean-up of soil.   
 
We want to know why these risks are being taken with our future at such an important 
time in the negotiation process.  We want a real order that is actually agreed to by all the 
parties, especially when DTSC has minimized Boeings role (See Link Below) in the 
contamination (stating they only are responsible for 10% of the rad contamination) when 
they in fact own ALL of area IV land, and 84% of the entire site, as well as the front gate, 
and access to the site, as well as the data inherited from Atomics International. 
 
http://acmela.org/images/SSFL_Update_from_Maziar_DTSC_August_19_of_2009.pdf  
 
Several community members have requested that the actual Draft 2.0 Consent Order be 
released to the public for review, and instead, another false document was prepared and 
released for the public to review and comment on, and more conflicting inaccurate 
information has been provided to us.   No clear direction was given to the public as to 
what the purpose of the comment process was to accomplish.  In fact, Mr. Brausch gave 
indication to many of us that DTSC was not behind the document that was released and 
that was why it was so important to release it.  Isn't that the job of the agency to first 
collectively and collaboratively create the best and most recently agreed draft document 
so the public can deal with the conceptual issues within the language?   
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Letters have been sent by all RPs to DTSC, all indicating that the draft released to the 
public was NOT the product of the 8 months of good-faith negotiations and therefore the 
trust issue between the RPs and the State of California has also been severely damaged 
and the public is caught in the middle.  Instead, we were left to pour through over a 
hundred pages of legal language with no indication whatsoever as to the problems or 
concerns that DTSC had with the document so that we could understand the issues that are 
in debate.   
 
Instead of living with these mistakes, a fractured order, a fractured negotiation process 
where trust has been damaged amongst the responsible parties as well as the public, 
where nobody trusts DTSC, let us be willing to fix our mistakes.  These decisions can be 
changed.   Bring back Norm Riley and let's get back to the business at hand:  The clean-up 
to SB990 standards. 
 
Please remember that we (the public) put all our faith in the existing consent order and the 
fact that the State of California had signed SB990 into law.  We put our trust in you, over 
and ABOVE the federal Superfund Program because we trusted this more, we trusted the 
leadership we had in place that got us the Consent Order in the first place, and the law 
that you had signed mandating the most protective clean-up. 
 
Ownership issues KEY, Boeing controls the entire site. Boeing runs the security at the front 
gate, and decides who goes in and out and when. When NASA enters the site, they need  
permission from Boeing.  
   
“DOE’s legal position”  
“It is DOE’s legal position that California does not have regulatory authority over DOE 
with respect to radioactive material.  DOE and DTSC agree that the cleanup of the SSFL 
needs to move forward and with to cooperate to achieve this end.  DOE believes that its 
legal position is not an obstacle to achieving a cooperative and timely cleanup of the site, 
including the radioactive materials, in a manner consistent with SB990 due to factors 
unique to the site including the fact that DOE is not the landowner.”  
 
2.4.2 describes “Bigger than Bill” which later became the ISEO as ordered by Norm 
Riley, a cleanup of Sage Ranch grew to be 11,000 cubic yards of contaminated soils and 
debris removed from the creek, which had been running down to the children’s camp 
below, for decades. In this order, they claim it was not site related.  
Respondent Boeing....Respondent Boeing discovered 1163 rocket motor igniters, lab 
glassware, and other debris beneath the surface.   
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Some of the rocket motor igniters resulted from SSFL research activities or operations. But 
they are not a respondent, so this requires explanation, because this demonstrates 
behaviors at the site, by all parties. 3.2.3 and 3.2.3.1, and 3.2.3.2 HSA references to 
investigate potential impacts to Areas 1 and 2, and but not Area 3 despite the evidence.  
Owned and operated by Boeing SRAM Version 2 How can this be sufficient to comply 
with SB990 when it doesn’t include RADS? We need to  step-out and delineate all 
contamination as understood under the current RFI reports released, going to non- detect 
so we can finally have an understanding of what SB990 compliance actually means.  No 
more guesses and random numbers thrown out for people to worry about.   
 
3.4.13 Groundwater Using the theory of degrading material is not adequate when 
considering TCE plumes in the groundwater Groundwater is a resource that must be  
protected.  Land-use Covenant deed restrictions are not adequate. Section 3.9 “shall not 
constitute a remedy or sole justification for a remedy”  
 
Land Use Covenant…It seems reasonable in conjunction with the anticipated covenant 
because we know the half-life of tritium is 12 years and therefore can estimate that the 
tritium contamination will reach acceptable levels in about three decades.  However, the 
TCE plume will not similarly degrade and so the recordation of a land use covenant 
restricting GW use cannot be cited as the sole reason for taking no action to remove or 
otherwise treat the TCE plume.   
 
We have now been given two "altered" documents to comment on, neither of which were 
the actual documents negotiated by the parties.  We require answers to the hasty decision 
on the part of the State to alter these documents and remove the primary party. 
 
Signed under penalty of perjury… If Maziar is the signor, but is not actively 
involved, how does this signature issues really bind the agreement as it did when we had 
the decision-makers signing the documents for verification of completion and accuracy and 
adequacy? The people responsible for the information and work, need to sign for 
verification and submission, otherwise enforcement could potentially be impossible. 
 
The Surrounding Communities have been shown this “New Approach” that the DTSC 
publicly voiced is responsible for. This will be a lesson on how things are Not, to be done 
in the future of this long awaited cleanup. 
 
This process would put off any newcomer to this issue as far as public involvement is 
concerned. The manner in the release of both Draft Consent Orders has recent public trust 
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of CAL EPA, DTSC and many of the legislators headed for disaster. The DTSC’s job is to 
protect Human Health and the Environment, not to risk it by mismanagement. The 
community was told that Cal EPA Secretary Linda Adams and DTSC Acting Director 
Maziar Movassaghi will now take a personal approach and be more involved in the 
cleanup of the SSFL. Since that statement in late August, neither Linda, or Maziar have 
been available to address our concerns. The only thing we received from Linda Adams is a 
September 9, 2009 letter informing us that we were not accepted for the 2009 
Governor’s Environmental Leadership Awards Program. 
 
http://www.acmela.org/images/Linda_Adams_to_ACME_Sept_9_of_2009.pdf  
 
The public was told in the public meetings that DTSC Staff Attorney, Nancy Long was on a 
three-week vacation during the release of both Draft Consent Orders. Is the public to 
understand that there was no legal counsel advising Maziar Movassaghi or Rick Brausch 
on both Draft Consent Orders before release? 
 
The Community should look to DTSC’s expertise Nancy Long, and CalEPA’s legal 
expertise Steve Koyasako to comment on these documents as well, showing us their 
concerns with the language provisions in both of these documents, as we are not able to 
see the companion document for Boeing. The Community needs comments from the 
knowledgeable project team members like, Laura Rainey, Gerard Abrams, Jim Pappas 
and Tom Seckington. With their with longtime knowledge of prior issues it would be helpful 
for the community to understand their concerns related to both Draft Consent Order(s). 
 
In closing let it be known that, all three parties need to be on the Draft Consent Order - 
Boeing, NASA and DOE. Senate Bill 990 is LAW and the current consent order signed by 
all three parties, drafted and negotiated by former DTSC SSFL Project Manager – Norm 
Riley, says the Responsible Parties must adhere to all Applicable Laws. DOE states in the 
Consent Order proposed, that they do not have a problem with moving forward “in a way 
consistent with SB990 due to issues unique to the site, including the fact that DOE is not a 
landowner.” If DOE is out because they are not a landowner, and NASA wasn’t involved 
in Nuclear Operations, and Boeing isn’t on the order...who is left holding the bag? THE 
COMMUNITY and Their Health. 
 
Sincerely Concerned, 
 
 
William Preston Bowling 
Co-Founder/Director - ACME (Aerospace Cancer Museum of Education) 
http://www.ACMELA.org 23350 Lake Manor Drive, Chatsworth, California 91311 



NATURAL RESOURCES DEFENSE COUNCIL 
COMMITTEE TO BRIDGE THE GAP 

 
 
          5 October 2009 
 
 
Mr. Rick Brausch 
SSFL Project Manager 
Calif. Dept. of Toxic Substances Control 
P.O. Box 806 
Sacramento, CA 95823-0806 
 
 Re:  Comments on Draft SSFL Consent Order 
 
 
Dear Mr. Brausch, 
 
We wish to express our appreciation for the efforts that the California Department of Toxic 
Substances Control (DTSC) has undertaken to make the Draft Consent Order available for public 
review and comment.  The Order is of great significance, as it will specify the detailed 
implementation of California’s landmark cleanup law, SB990 (Health & Safety Code Section 
25359.20), for the Santa Susana Field Laboratory (SSFL), a former site for nuclear reactor 
development, rocket and missile testing, and military laser and munitions work.  Thorough 
scrutiny by the public of such an important document and the ability to suggest changes needed 
in it are extremely important and we appreciate this opportunity. 
 
We are also appreciative of the commitments by DTSC and the Secretary of the California 
Environmental Protection Agency (CAL-EPA), Linda Adams.  In particular, the commitment of 
the state to ensure that the final Order strictly conforms to SB990 is very gratifying. 
 
The purpose of this Consent Order is to revise the currently-in-effect 2007 Consent Order to 
bring it into conformance with the requirements of SB990.  The 2007 Order was entered into by 
DTSC, the U.S. Department of Energy (DOE), National Aeronautics and Space Administration 
(NASA), and the Boeing Company prior to the passage of SB990.  As such, the existing Order 
needs to be updated to reflect the requirements of the law that took effect in January 2008. 
 
Therefore, the focus of our review has been on whether the Draft Order successfully implements 
SB990, or whether there are provisions that appear to conflict with it.  Our conclusion, alas, is 
that the Draft Order at present is seriously at variance with SB990 in numerous provisions and 
that substantial changes are needed in order to bring it into conformance with those 
requirements. 
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Prefatory Comment on DOE and NASA Commitments (Outside of the Draft Order) to 
Strictly Comply with SB990 
 
During testimony before the U.S. Senate Committee on Environment and Public Works on 
September 18, 2008, the Chair of the Committee, Senator Barbara Boxer, asked DOE for a 
commitment that the agency would strictly comply with California law and federal laws in all of 
its cleanup actions at SSFL.  DOE formally so committed to the Senate. 
 

Senator Boxer:  Mr. Marcinowski, I have worked to make certain that the Santa 
Susana Field Lab site in California is appropriately cleaned up.  I have often been 
frustrated by DOE actions that go against this goal.  Do I have DOE's 
commitment today that it will strictly comply with California law and the Federal 
laws, including Superfund, in all of its cleanup actions at the site? 
 
Mr. Marcinowski. Yes, you do, Madam Chair. 
 
Senator Boxer. That is a good answer, and I will hold you to it. 
 
       EPW Hearing, Sept. 20081 
 

NASA has made similar commitments that it would expressly comply with SB990.2  And on 
May 20, 2009, President Obama issued a directive to executive departments and agencies that 
they should not assert preemption of state laws except in rare cases, stating, “Throughout our 
history, State and local governments have frequently protected health, safety, and the 
environment more aggressively than has the national Government.”3 
 
The issue is not whether DOE and NASA concede they are legally required to comply with the 
requirements of SB990.  We believe they are so required.  They may for internal reasons wish to 
assert that, absent their consent, they could not be compelled to comply with certain provisions, 
but that is irrelevant to the issue at hand.  This is a Consent Order with DTSC.  In it, DOE and 
NASA are supposedly consenting to SB990’s requirements and DTSC’s regulatory jurisdiction.  
And it is a Consent Order, i.e., the commitments are to be binding and enforceable.  DOE and 
NASA have previously promised to comply strictly with and be bound by SB990, and this 
Consent Order is supposed to be the binding embodiment of that commitment and consent.  The 
proof of the pudding is in the text of the Draft Consent Order itself – does it in fact bind DOE 
and NASA to what they have both previously promised –compliance with the requirements of 
SB990? 

                                                
1 Frank Marcinowski, Deputy Assistant Secretary for Regulatory Compliance, Department of 
Environmental Management, U.S. Department of Energy 
2 For example, in a July 16, 2009, meeting with staff of Assemblymembers Julia Brownley and 
Cameron Smyth, Senator Fran Pavley, Ventura County Supervisor Linda Parks, and CBG’s 
Daniel Hirsch, and at the quarterly SSFL Inter-Agency Work Group meetings. 
3 President Barack Obama, Memorandum for the Heads of Executive Departments and Agencies, 
Subject:  Preemption, May 20, 2009 
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Prefatory Comment on the Absence of Boeing on the Draft Order 
 
Boeing has indicated at public meetings that it had declined to agree to the Draft Order whereas 
DOE and NASA have tentatively done so.  The Draft has been issued at present for only two of 
the three Responsible Parties (RPs) while discussions continue with Boeing.  Boeing has 
disclosed that it had insisted on a tolling agreement on any statute of limitations to challenge any 
aspect of SB990 be added to the Draft.   
 
The Consent Order is designed to be an agreement on how all parties will comply with the law. 
A tolling agreement on relevant statue of limitations ensures that a cloud will remain over the 
agreement, regardless of whether any party ever avails themselves of the opportunity to 
challenge the law.  Indeed, a tolling agreement at this stage could allow for a kind of continual 
power of coercion against the state. For example, any DTSC directive regarding cleanup of the 
site could face a threat of challenge by exercise of the option of judicial redress allowed for in 
the tolling agreement. And finally, Boeing is the SSFL contractor for DOE and NASA.  We trust 
that if an Order that requires compliance with SB990 and is agreed to by DOE and NASA, its 
contractor will enter into it as well.  Boeing has, like DOE and NASA, publicly committed to 
following strictly SB990 and we remain hopeful that a final agreement can be reached without 
the specter of a future legal challenge overwhelming the accomplishment of the parties.   
 
 
 
SB990 
 
We begin with a brief discussion of the origins and requirements of SB990. 
 
 

a. Origins of SB990 
 
SSFL consists of approximately 2850 acres, divided into four operational areas, plus buffer 
zones.  Area IV was the site of nuclear reactor development work; Areas I, II, and III did rocket 
and missile testing and munitions development.  NASA owns a portion of Area I and all of Area 
II; Boeing owns the rest, but leases part of Area IV to DOE.  The nuclear facility housed ten 
reactors, four of which are known to have had accidents, one of which was a partial meltdown; 
there was also a plutonium fuel fabrication facility and a “hot lab” for cutting up irradiated 
nuclear fuel, in part for R&D into reprocessing.  The other areas hosted tens of thousands of 
rocket and missile tests.  There is widespread contamination of both radioactive and chemical 
pollutants. 
 
DOE, and its predecessor agency, the Atomic Energy Commission (AEC), had a long history of 
defiance of environmental laws and regulations.  In the latter part of the 1980s, after disclosures 
of massive environmental problems throughout the DOE national nuclear complex, DOE 
pledged to change its decades of practice and comply with environmental laws and rules.  This 



 4 

promise has been fitfully fulfilled at best and has, over the years, faced significant internal 
resistance.  
 
In 1995, DOE entered into a Joint Policy with the United States Environmental Protection 
Agency (EPA), committing that all DOE nuclear facilities, regardless of whether those facilities 
were on the National Priority List, would be cleaned up to EPA’s standards under the 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA, generally 
known as Superfund).4  Nonetheless, in the SSFL case, DOE ignored its commitments in this 
Joint Policy, and proceeded to use cleanup standards that were considerably more lax than EPA’s 
CERCLA requirements.  For many radionuclides, the cleanup levels DOE was using at SSFL 
were orders of magnitude less protective than the EPA CERCLA values.  For a comprehensive 
comparison, radionuclide by radionuclide, see CBG’s report, Nuclear Cleanup:  The Standards 
Conflict, November 2004.5 
 
In addition to violating the Joint Policy to use the CERCLA standards, DOE violated the 
National Environmental Policy Act (NEPA).  In violation of the law, the agency failed to 
perform an Environmental Impact Statement (EIS) for the cleanup.  Instead, it prepared a lesser 
review, an Environmental Assessment (EA), to provide post hoc justification for its prior 
decision to use the lax cleanup standards.  The EA was widely criticized, particularly by EPA 
and DTSC.  EPA concluded that, despite claims by DOE that DOE’s cleanup standards were 
“consistent” with CERCLA and compliant with the Joint Policy, this was not the case.6  [One 
will note in the discussion to follow that DOE, in its version 2.0 of the Draft Order, is now using 
the same language—insisting on unconstrained authority in the cleanup, based on powers 
granted by the Atomic Energy Act, and declaring unilaterally that all agency decisions will be 
“consistent” (as opposed to “compliant”) with CERCLA and SB990, while in fact being neither 
consistent nor compliant, and refusing the jurisdiction of either EPA or the state.] 
 
The Natural Resources Defense Council, Committee to Bridge the Gap, and the City of Los 
Angeles filed suit, alleging violations of NEPA, CERCLA, and the Endangered Species Act 
(ESA).7  U.S. District Judge Samuel Conti found that DOE had violated NEPA.8   Because of 
finding against DOE on that count, he deferred ruling on the CERCLA and ESA counts, and 
maintained jurisdiction over the matter. 
 
In light of (1) DOE’s history of violating NEPA; (2) the failure of the agency’s commitment to 
follow the Joint EPA-DOE Policy Agreement to follow CERCLA in the cleanup of this site; and 

                                                
4 Policy on Decommissioning Department of Energy Facilities Under CERCLA, May 22, 1995 
5 http://www.committeetobridgethegap.org/pdf/nuclear_cleanup.pdf, copy attached. 
6 See EPA comments of December 5, 2003, to DOE on Final EA 
7 NATURAL RESOURCES DEFENSE COUNCIL, INC., COMMITTEE TO BRIDGE THE 
GAP, and CITY OF LOS ANGELES v. DEPARTMENT OF ENERGY, Spencer Abraham, 
Secretary, Department of Energy, and CAMILE UAN-SOO HOO, Manager, National Nuclear 
Security Administration, Oakland Operations Office; United States District Court for the 
Northern District of California, No. C-0404448 SC 
8 Order Granting Motion for Summary Judgment, U.S. District Court for the Northern District of 
California, May 2, 2007, attached hereto for the record. 
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(3) because DOE had previously settled on a cleanup standard that was less protective than the 
most protective CERCLA standard, the Legislature passed SB990, which requires the use of 
Superfund procedures in general but adds certain specific requirements, such as to use the most 
protective standard, as discussed below. 
 

 
b. Cleanup to the Most Protective Standards 

 
The core of SB990 is the requirement to use the strictest (i.e., most protective) EPA CERCLA 
cleanup standard at SSFL, the one that produces the lowest permissible concentration of 
contaminants left at the site when cleanup is over.  EPA CERCLA standards vary from those 
based on restricted use (e.g., relying on land use covenants to limit use to occasional recreational 
use, or industrial use, or with landfills or capping, including reliance on various land use 
covenants to restrict use) to unrestricted use (e.g., the rural residential scenario).  Cleanup 
standards for unrestricted release are more stringent than those for restricted release, requiring 
lower levels of remaining contaminants.   
 
SB990 requires the use of either the rural residential standard or the suburban residential 
standard, whichever results in the lower concentration for the particular contaminant.  In 
essentially all cases, the cleanup standard with the lowest permissible concentration of 
contaminants is the rural residential scenario.  As a shorthand in the discussion that follows, 
therefore, we will refer to the cleanup standard to be required by SB990 as that based on the rural 
residential land use. 
 
There were several reasons behind SB990 requiring the use of the most protective cleanup 
standard.  Whatever the use of the SSFL land may end up being, the land immediately 
surrounding (and below) the site is rural residential.  People live nearby; cattle graze; there are 
orchards, chickens, hogs, vegetable gardens, etc.  Without that provision of SB990, the cleanup 
standard could have ended up as weak as one that might be required to protect the occasional 
hiker, which would permit contaminant concentrations substantially higher than the rural 
residential standard and would continue to potentially expose people living nearby to 
unacceptable levels of radioactive and chemical contamination.  The end use of just the 
circumscribed area of the original SSFL site shouldn’t wholly decide how well the site is cleaned 
up. Rather, the total environmental and public health impact on the land and communities that 
will be affected by the site for the next several generations should decide the appropriate cleanup 
standard. And with SB990, the State of California made it clear that the presence of its citizens 
living adjacent to and below the site, in rural and semi-rural situations, would be the deciding 
factor in the applicable cleanup standard. 
 
Furthermore, the site is even now currently zoned agricultural; cattle are found grazing on the site 
itself; and any land use restriction cannot be reasonably expected to remain in force over the 
lifetime of some of the radioactive and hazardous materials present (plutonium-239, for example, 
has a half-life of 24,000 years.)  Given the unique circumstances of reactor accidents at the site, 
the extensive contamination, and its location in hills with large numbers of people living below, 
the Legislature decided to require the use of the most protective EPA cleanup standards. 
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Key to analysis of the Draft Consent Order is this understanding—SB990 requires the use of 
cleanup standards based on EPA’s rural residential land use scenario, and any other standard 
(suburban residential, open space, reliance on land use restrictions, etc.) is less protective and 
violates the central tenet and reason for the passage of SB990. 
 

c.  Risk Range Point of Departure 
 

Additionally, EPA has established Preliminary Remediation Goals (PRGs) for radioactivity 
based on certain default assumptions.  PRGs are concentrations of contaminants that lead to a 
cancer risk of one in a million (10-6).    SB990 requires the use of those published EPA default 
PRGs for radioactivity as the risk range point of departure.   
 
As discussed above, SB990 specifies unique requirements (e.g., the rural residential standard, the 
use of EPA’s radiation default PRGs) for SSFL.  Where it does not set specific unique standards, 
it triggers general state Superfund requirements (Health & Safety Code Chapter 6.8), which 
generally track the federal ones.  Under both state and federal Superfund procedures, for 
example, cleanups are to aim to get as close to the 10-6 level as possible, falling back the 
minimum amount necessary but in no case is the overall risk to exceed 10-4 for the particular 
exposure scenario.  Nine criteria are used to determine if exceeding the 10-6 value should be 
permitted and, if so, how much above 10-6 one can go; in any case, never exceeding 10-4.  The 
goal is to get as close to possible to a 10-6 overall risk. 
 
These Superfund procedures deal with total risk of a particular contaminant, not the incremental 
amount above background.  However, generally one does not have to clean up below background 
or detection limits. 
 
So SB990 specifies the most protective risk range point of departure for the cleanup standard—
that for the rural residential scenario using the EPA defaults—while directing that for matters not 
provided specific requirements, general Superfund procedures would otherwise apply.  This 
gives regulators the standard flexibility for deciding how far from that 10-6 point of departure one 
should permit cleanup to fall back within the 100-fold acceptable risk range, but constrains the 
regulators’ discretion by SB990’s express specification of the point of departure. 
 
SB990 also requires the summing of the risk for both chemicals and radioactivity—it is the total 
risk that matters.  And it bars sale, lease, sublease, or any other transfer related to the land 
without the certification by the DTSC Director that cleanup is complete to the most protective 
standards in SB990. 
 
In short, SB990 requires the use of the most protective EPA CERCLA cleanup standards.  It thus 
limits the choice of cleanup standard.  One cannot use a less protective standard.  Certain other 
state and federal Superfund requirements apply (e.g., the 10-6 to 10-4 risk range), but the risk 
range point of departure—basically the default EPA concentrations and PRG assumptions for 
rural residential use—is specified by SB990. 
 
This is important in the discussion that follows about the Draft Consent Order, since the current 
Draft turns SB990 on its head, ignoring the express requirement to use the most protective 
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standard (rural residential) and instead cites to pre-SB990 general provisions of state Superfund 
practice that might apply had SB990 not directed what standard must apply.  By citing to those 
sections rather than SB990’s express direction, the Draft Order would result in leaving 
contaminants at concentrations orders of magnitude higher than permitted under SB990, and in 
fact could result in virtually no cleanup at all. 
 
 

Synopsis 
 

There are thus several key questions to be addressed in reviewing the Draft Consent Order to see 
if it conforms with SB990: 
 

1. Does it expressly commit the Responsible Parties to strictly comply with SB990? 
2. Is that commitment binding on the RPs? 
3. Does the Draft Order maintain DTSC’s regulatory powers to implement SB990? 
4. Is the Draft Order enforceable? 
5. Are the specific provisions in the Order in strict compliance with SB990? 

 
The answer to each of the above questions is regrettably “no.”  Instead: 
 

1. The Draft Order contains no commitment by the RPs to comply with SB990.  To the 
contrary, the Draft Order declares that the RPs assert that they are not bound by SB990 
and would reserve for them the right to go to court at any time to attempt to overturn 
SB990, in whole or in part (§§1.3.2,1.3.3,1.6.6,4.20.1). 

2. Whatever commitments there are in the Draft Order—and there are very few—are not 
binding. 

3. The Draft Order does not recognize DTSC’s regulatory authority but in fact expressly 
challenges it.  For example, sections of the California Health and Safety Code cited on 
the first page of the Order as the basis for the Order are just a few pages later (see 
§§1.3.2, 1.3.3,1.6) stated to not be recognized by the RPs and that the RPs do not subject 
themselves to DTSC authority.  Indeed, in Revision 2.0, DOE now states that it will 
conduct the cleanup itself, under its own authority, and merely keep the state informed. 

4.  The Draft Order appears of questionable enforceability.  There is a dispute resolution 
process specified (§4.20)—which doesn’t even apply to challenges to SB990—but no 
mechanism for enforcement if the RPs decline to follow the requirements of California 
law.  There are stipulated penalties, but in no way to force the RPs to pay the penalties if 
they resist.   

5.  Specific provisions of the Draft Order contradict the requirements of SB990.  Rather than 
require cleanup to the strictest EPA standards, the Draft Order would allow the use of 
standards that are weaker by orders of magnitude and would probably result in virtually 
no cleanup (§3.6.1). 
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Discussion 

 
I.  What is Missing from the Draft Consent Order--No Consent to be Bound by SB990 
or DTSC Authority 

 
The fundamental provision expected by the public to be in the Consent Order is the embodiment 
of the commitment DOE made to the U.S. Senate and NASA made in various other settings:  to 
strictly comply with the requirements of SB990.  However, no such provision is found in the 
Draft Order.  The proposed Section 1.3.3. of Version 1.9, where DOE (but not NASA) commits 
to comply with the provisions of the Order (but not SB 990, which it asserts doesn’t apply to it) 
is the only place we find any nod in the direction of compliance with State requirements.  
However, in Version 2.0, even that weak commitment has been struck, replaced merely with a 
statement that DOE “shall provide DTSC with information…” and that it will on its own decide 
what cleanup will occur and merely keep the state informed of its decisions.  Throughout both 
Drafts, rather than a commitment to comply there are assertions that the RPs need not comply, do 
not recognize either the law or the state’s role, and reserve the right to challenge both at every 
turn. 
 
 
II. Problems with What is in the Draft Order9 
 
1.  States that it is the position of the RPs that they need not comply with SB990 or other 
state statutes and DTSC regulatory authority.  §§1.3.2, 1.3.3, 1.6   As stated above, this is 
supposed to be a Consent Order, in which the RPs consent to comply with SB990, as they have 
promised the Senate and others. The Draft Order does the opposite; it needs to be revised to 
strike these provisions and replace them with ones that require full compliance with SB990 and 
acceptance of DTSC authority to enforce it. 
 
2.  Reserves the Right to Sue to Overturn SB990.  §§1.6, 4.20.1.  The Order is supposed to 
embody the agreement to comply.  A reservation of rights is supposed to reserve rights not given 
away in the agreement.  Here the RPs are reserving to themselves the very matter that the Order 
is supposed to bar:  it is supposed to commit them in an enforceable fashion to comply with 
SB990, not reserving the right to challenge the law.  These provisions need to be struck and 
replaced with provisions waiving any right to attempt to overturn the law to which they should 
be pledging to adhere. 
 
3.  Turns SB990 on its head by citing not to SB990 but to other procedures that would exist 
in the absence of SB990, resulting in cleanup standards orders of magnitude more lax than 
990 what current law requires.  §§3.2.5 through 3.2.5.6,3.6 through 3.6.3.  SB990 requires the 
use of the most protective cleanup standard, generally the rural residential scenario (except if for 
a particular contaminant, the permissible concentration would be lower for the suburban 

                                                
9 These comments are generally directed to Version 1.9.  DTSC has, at the request of DOE and 
NASA, also issued an alternative version for comment, Version 2.0.  We address the changes in 
the latter version in Attachment I hereto. 
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residential scenario.)  The Consent Order, by stating in §3.6.1 that the Remedy Selection shall be 
based, not on SB990 but rather on Health & Safety Code 25356.1.5, would authorize the use of 
the least protective cleanup standard, open space (”recreator”) rather than the most protective 
(rural residential) as required by SB990.10   Numerous other references throughout the text to 
suburban residential and recreator use scenarios are at further odds with 990’s requirements to 
use the rural residential scenario.11  These sections all need to be rewritten to require the use of 
the most protective land use scenario (rural residential) as required by 990. 
 
4.  Converts the PRGs required by SB990 as the risk range points of departure for cleanup 
standards into mere “screening levels” and restricted to “review of alternatives,” rather 
than the basis for the cleanup standards within the risk range.  §3.2.5.1  The 10-6 
concentration figures (the Preliminary Remediation Goals) are required by SB990 to be the 
presumptive cleanup values, with the ability to fall back within the two order of magnitude 
acceptable risk range if required.  Instead, the Draft Order relegates them merely to “screening 
levels” and for consideration of alternative remedies, which would allow cleanup levels that 
grossly conflict with 990’s requirements. 
 
5.  Cites to guidance documents that conflict with SB990 and would tie DTSC’s hands.  
§§3.1, 3.2.5.1, 3.2.5.5, 3.5.5, 4.6.4, Attachment 12 (“List of Applicable Guidance Documents”)  
SB990 mandates, by law, certain cleanup requirements for SSFL (e.g., use of most protective 
cleanup standards.)  The Draft Consent Order, however, would bind DTSC to use certain 
guidance documents that conflict with SB990.12  The list of cited guidance is very selective, 
focused on guidance that is at variance with 990 and leaving out documents that are consistent 
with it.   For example, the Draft requires the use of EPA’s 1989 Risk Assessment Guidance for 
Superfund (RAGS), twenty years old and superseded by the EPA Preliminary Remediation 
Goals and the assumptions that underlie it that are required by SB990.  Furthermore, guidance 
documents are just that—guidance—and incorporating them into the Consent Order would 

                                                
10 H&SC 25356.1.5 refers to the use of cleanup standards based on expected land use.  The RPs 
have asserted SSFL will not be used for rural residential use but for a lesser use, suburban 
residential or open space.  SB990 bars the use of those lesser standards, but by citing instead to 
25356.1.5 rather than 990 in the draft Order, the Order would breach 990’s requirements and 
result in far less cleanup than required under SB990. 
 
11 See for example §§ 3.2.4 and 3.2.5.6.  Under SB990, the recreator scenario is irrelevant and 
the suburban residential scenario is only triggered if for a particular contaminant the permissible 
concentration is lower than for the rural residential scenario. As the draft Orders are now written, 
the RPs would arguably be free to choose the far less protective cleanup standard, 
s of open space or suburban residential despite SB990’s prohibition on doing that. 
 
12 §3.1 in Version 1.9 states the guidance will be used to the extent “not inconsistent” with the 
requirements of SB990 or the terms of the Order, a very vague statement.   However, the other 
sections in the draft Order requiring the use of specified guidance have no such requirement; 
Attachment 12 declares them to be applicable; §3.2.5 declares them to be “consistent and 
compliant” with SB990; and Version 2.0 strikes even the vague requirement in §3.1 to be “not 
inconsistent” with SB990, replacing it with “not inconsistent with…the terms of this Order.”   
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legally bind DTSC to use them even though they are neither statutes nor regulations, tying 
DTSC’s hands (e.g., barring the use of a more modern guidance that might arise).   
 
6.  Changes the pathways for calculating cleanup levels from the default parameters 
required by SB 990, significantly weakens cleanup standards.  §3.2.5.6, Attachment 7.  
SB990 requires the use of EPA’s rural residential scenario and PRGs, except where the suburban 
residential would result in lower concentrations for a particular contaminant.   In discussions last 
year with the State, the RPs proposed bypassing that requirement and using “site specific” 
exposure parameters.  In other words, even if 990 requires the use of the rural residential 
scenario, the RPs proposed assuming, for example, limited vegetable or fruit intake or no eggs, 
etc.  The State said no—990 requires the use of the rural residential (agricultural) scenario, and 
one isn’t going to bypass that by eliminating core exposure pathways.  The State said that the 
default assumptions employed by EPA in coming up with its radioactivity PRGs had to be used 
for radioactivity and the same assumptions employed for the chemicals.  Somehow, the Draft 
Order has fallen back to allowing site-specific parameters for chemicals, and, in Version 2.0, 
eliminating the backyard garden pathway from evaluation in the suburban scenario.  
Furthermore, the Attachment on exposure pathways merely identifies which pathways are to be 
considered, not the parameters to be employed for them, which are supposed to be those used by 
EPA in coming up with its default PRGs for radioactivity. 
 
7.  Permits averaging over wide areas rather than cleaning up contamination when found.  
§§3.2.5.5, 3.2.4.2.  SB990 requires cleaning up contamination when found over the cleanup 
levels specified. Last year, the RPs proposed, and the state rejected, letting them average 
elevated concentrations in one location with lower concentrations some distance away so that 
they wouldn’t have to clean up the contaminated spots.13 The state rejected that.  Somehow, 
again, the Draft Order contains approval, permitting averaging over RFI/RI sites rather than 
using a “not to exceed” cleanup limit. Such “averaging” should be struck from the Draft Order.  
 
8.  Allows transfer of land before cleanup is complete.  §§3.9, 4.10.  One of SB990’s core 
requirements is that no sale, lease, sublease, or other transfer of SSFL can occur until the 
Director of DTSC certifies the cleanup is complete to the strictest standards specified in 990.  
These two provisions of the Draft Order can be read as attempting to abrogate those 
requirements and permit pre-cleanup transfers, in violation of the law. 
 
9.  Allows RPs to conduct no radiation survey of Areas I and II.  §§3.2.2, 3.2.3, 3.2.3.1, 
3.2.3.2  To meet 990’s requirements to clean up radioactive contamination and to sum the 
radioactive and chemical risks, a 990-compliant radiation survey is necessary (e.g., capable of 
“seeing” contamination at the levels required by 990, sufficiently thorough to determine where 
the contamination is located).  The RPs have previously declared that no radioactive materials 
were used in areas other than Area IV and that therefore no radioactive contamination could exist 
in the other areas, but there have been repeated surprises.  Indeed, in the last several weeks, 
elevated levels of cesium-137 have been found in the Outfall 009 watershed where the RPs have 

                                                
13 This could have had the effect of permitting, for example, not cleaning up one person’s 
backyard that was contaminated because several backyards a quarter mile away were not 
elevated. 
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declared no radioactive materials were used, and far from Area IV where the declared nuclear 
activity took place.  The Draft Order now leaves it up to the RPs to do an “Historical Site 
Assessment” and declare whether they had used radioactive materials in any particular area, and 
if they claim not, they don’t need to do a radiation survey.  This is unacceptable.  A thorough 
survey of these areas is needed, regardless of claims about the adequacy of site records.  
Furthermore, the citation to the use of MARRSIM guidance (which is designed for post-cleanup 
verification surveys, not site characterization) for determining how to class various portions of 
the site based on records of past use would lead most likely to the RPs declaring all of Areas I 
and II “non-impacted” and result in no survey whatsoever.  This must be changed. 
 
10.  Improperly alters background requirements.  §§3.2.4.2, 3.4.12.  The RPs attempted 
previously to put forward a background dataset for chemicals.  There was no public review 
permitted of this work at the time, and it was widely criticized thereafter for relying on 
measurements made at the SSFL site, which is contaminated and therefore unsuitable for 
background measurements.  DTSC is now directing the acquisition of a new background dataset 
from carefully chosen offsite locations. We support the acquisition of such a dataset and look 
forward to the new information leading to better, and hopefully more efficient for all, cleanup 
decisions.  The RPs, however, in the Draft Order, wish to be able to continue to use the old, 
improper data, “supplemented” by new data that they on their own acquire. [DTSC’s power to 
direct and approve the background study is also removed in the Draft Order, leaving it up to the 
RPs.]  Because of the push by the RPs to in essence use the highest values found in the 
background dataset as background—something to which we object also – keeping the old, faulty 
data from onsite would result in artificially, and incorrect, background values.   
 
11.  Improperly permits using only the “increment” above background rather than the full 
measured amount of constituents of concern.  §3.2.5.2.  Additionally, the Draft Order refers to 
not actually counting and considering in risk assessment the actual measurements from 
contaminated locations, or in setting cleanup standards, but only the “increment” above 
background, something generally barred by CERCLA procedures.14  This would create the 

                                                
14 See, e.g., email from Stuart Walker, USEPA CERCLA office at HQ, September 29, 2009:  
“When conducting a risk based cleanup, whether for chemicals or radiation, the cleanup level 
should NOT be an increment above background, but rather total risk (site+background).  If 
background is higher than the risk range for a contaminant, then cleanup levels should 
generally be set at background. 
 
“So you would also need to include the full measurement of a contaminant (site+background).  If 
you subtract out the background from your samples, you would not know what the background 
levels of a contaminant was and you would be unable to set your cleanup levels. 
 
“But you would not include background of chemicals/radionuclides that are 
not contaminants at the site.  For example, at a site with just cesium-137 as a contaminant you 
would not be including the background of radium in soil. 
 
EPA's CERCLA policy for radiation and chemicals in background is covered 
under the existing policy document "Role of Background in the CERCLA 
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fiction that the amount of cesium-137 present, for example, and the risk associated with it, is 
actually considerably less than what is measured and present.  Additionally, the Draft Order 
doesn’t even require that concentrations be at or below background, merely that they be 
“consistent” with background, a vague term that can readily mean being above background, 
particularly because the Draft permits averaging over a significant area. 
 
12.  Allows remedies barred by SB990, far less protective.  §§3.2.4-3.2.5.6, 3.5-3.9.  SB990 
requires that if contamination is found at SSFL at levels in excess of the specified cleanup levels, 
it is to be removed.  The Draft Order replaces this requirement with a process that would allow 
the contamination to remain on the site, perhaps capped, perhaps placed in an onsite landfill, or 
simply not cleaned up at all.  SB990 requires release to unrestricted standards based on the rural 
residential scenario; the Draft Order would permit cleanup to far lesser standards, and allow 
restrictions to replace cleanup.   
 
13.  Allows land use covenants to replace the cleanup required by SB990.  §§3.2.5.6, 3.4.14, 
3.9  As indicated above, SB990 requires cleanup to unrestricted, rural residential standards.  It 
does not permit leaving the contamination in place and establishing land use covenants or other 
restrictions instead.  The Draft Order appears to violate these requirements. 
 
14.  Allows factors other than CERCLA’s nine threshold, balancing, and modifying criteria 
for determining cleanup standards. §§3.5.5, 3.6.1  SB990 requires that the final cleanup 
standard be within the 10-6 to 10-4 risk range, with the 10-6 point of departure being the EPA 
default values for rural residential (agricultural) land use, and that the place within that risk range 
be determined via CERCLA’s nine threshold, balancing and modifying criteria. This important 
provision allows wide flexibility for the parties performing the cleanup and the DTSC in still 
meeting protective cleanup standards.  However, this section of the Draft Order would add a 
number of other criteria to the nine permitted under CERCLA, including the amount of 
emissions by heavy equipment, transportation and offsite disposal, resource conservation, natural 
capacity, etc, and would require the RPs and DTSC to examine the “net benefit” associated with 
any remedies considered.  SB990 requires a remedy—removal of the contamination—and does 
not permit this requirement to be bypassed by any artificial assessment of “net benefit.”   
 
15.  Allows the use of contaminated fill, and abandonment of cleanup responsibilities if the 
fill chosen is very contaminated.  §§3.5.2, 3.5.4.1  These provisions would permit the RPs to 
excavate contaminated soil and replace it with contaminated soil rather than clean soil.  If the fill 
they choose to use is so contaminated that its risk exceeds the final cleanup levels, these 
provisions would allow the RPs to be freed of the requirement to clean up the site, despite the 
statutory requirement in SB990 to clean it up.  These sections need to be struck, and a 
requirement to use clean fill—at or below established background levels—incorporated. 
 
16.  Encourages “interim responses” that bypass SB990, CEQA, and public participation.  
§§3.3, 3.3.1, 3.3.2, 3.3.3, 3.3.4, 3.3.5  NASA and Boeing have recently undertaken efforts to 

                                                                                                                                                       
Cleanup Program" OSWER 9285.6-07P.  See this guidance for further 
discussion of our policy. http://www.epa.gov/oswer/riskassessment/pdf/role.pdf” 
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bypass SB990 by doing “interim soil removals” with the Water Board.  These are being done to 
standards far less protective than required by SB990 and involve no CEQA compliance and 
essentially no public input.  In the Draft Order, there is language appearing to encourage such 
“interim responses”; this needs to be revised so as to not provide a mechanism for bypassing 
SB990 or CEQA requirements. 
 
17.  Makes numerous findings that conflict with the facts and SB990 and that could tie 
DTSC’s hands in carrying out effective cleanup.  For example, despite the fact that the 
provisions violate SB990’s requirements and would result in less protective cleanup, the Draft 
Order declares—and would arguably bind DTSC to take the position—that “the standards and 
approach set forth in sections 3.2.5 through 3.2.5.6 are consistent and compliant with the 
requirements of section 25359.20.”15  §3.2.5   
 
The draft provision goes on to state that by following the referenced guidance documents (which 
conflict with 990), the RPs would in fact be “meeting the requirements of Health and Safety 
Code 25359.20.”  This could tie the hands of the State in enforcing SB990, as it would have 
declared that following the provisions of the Order (provisions which if adopted violate SB990) 
amount to full compliance with the law. Respectfully, this puts the State in an untenable position. 
For example, the Draft Order declares that there is no known intent to grow or raise plants or 
animals and an intent to restrict future use of groundwater at the site §2.11; this, coupled with 
DTSC agreeing (§3.6.1) to let the cleanup be done pursuant to 25356.1.5 rather than SB990 as 
required (i.e., using claimed expected land use rather than the rural residential required by 990), 
DTSC would have bound itself to violating SB990 and permitting cleanup to a standard far lower 
than it requires.  There are other numerous findings of fact that are simply inappropriate for such 
a document—claims16 as to the site history (all from the RPs perspective, generally heavily 
skewed) and what contaminants of concern exist [§§2.1-2.11], that a long list of prior 
submissions by the RPs made without public review can be used by the RPs [§3.4.1], a series of 
attachments making representations about where contamination exists and status authorizations 
and what contaminants are of concern and whether matters are closed regarding them 
[Attachments 1-13] 
 
18.  Asserts the groundwater pathway is “incomplete” and suggests no cleanup of the 
contaminated groundwater may be required.  §3.2.5.6  Polluters cannot pollute groundwater, 
then declare it unusable because of its pollution and walk away from the responsibility to clean it 
up because it can’t be used.  It is a beneficial resource that must be preserved, and contamination 
of groundwater resources must be remedied—not by barring its use, but by cleaning it up. 

                                                
15 Note that here a distinction is made between “consistent with” and “compliant with” SB990, 
and the draft Order declares that by following the provisions of the Order that in fact conflict 
with 990, DTSC would in essence be certifying that the RPs would be both consistent and 
compliant with the law.  Vague claims to be“consistent” with SB990 are not specific 
commitments to comply with the law. Our read of this provision is that DTSC is asked to bind 
itself to a determination of full compliance with SB990 when no such event has transpired. 
 
16 Note that these findings are made in the draft Order only by DTSC (see beginning of 
“Findings of Fact” section), binding California but, notably, not the RPs to the findings. 
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19.  Prohibits consideration (and cleanup) of contaminated soil below two feet for surface 
exposures and ten feet for subsurface exposures.  §3.2.5.6  Radiation can penetrate more than 
two feet of soil; TCE vapor intrusion to the surface can occur from far below two feet; 
excavation for multiple purposes (swimming pools, basements, basic grading for such things as 
visitor centers and parking lots) can end up below ten feet; and subsurface contamination in soil 
can continue to migrate to groundwater and to seeps and springs.  The restriction on cleaning up 
contamination below these shallow depths is an inappropriate tying of the hands of the health 
and safety regulators and can fail to adequately protect the public. 
 
20.  Relieves the RPs of any cleanup responsibilities if they don’t request cleanup funds or 
otherwise trigger over-broad “force majeure” provisions.  §4.15.1, 4.21  The Draft Order 
doesn’t even require the RPs or have them commit to seek sufficient funding to perform the 
commitments made in the Order; all that is said is that “it is the expectation of DTSC that federal 
agencies under this Order shall seek sufficient funding….” (emphasis added)  The provision 
does, however, relieve the RPs of all obligations if they don’t get sufficient funding—even if 
they have refused to request it.  Whatever they may be bound to in the Order, which appears 
upon careful analysis to be very little, has no meaning whatsoever if they can get out of the 
commitments made anytime they wish merely by refusing to request funding to carry out those 
commitments.  Similarly, the force majeure provision is so vague as to provide even a further 
escape hatch. 
 
Our comments on the alternative Draft Order Version 2.0, which is even more problematic than 
Version 1.9, are attached. 
 

Conclusion 
 

SB990 requires cleanup to the most protective standards, those for unrestricted rural residential 
use, and the employment of EPA’s default PRGs in getting there.  DOE and NASA have publicly 
committed to strict compliance with SB990 and we support and applaud that commitment.  
However, no such commitment has found its way into the Consent Order nor has an effective 
enforcement mechanism.   
 
Furthermore, the provisions of the Draft Order dealing with cleanup are in violation of SB990.  
Rather than requiring cleanup to the unrestricted rural residential standard, as required by SB990, 
the Draft Order would allow the use of procedures that could result in reliance on restrictions 
rather than full cleanup, claims that the “net benefit” should result in not cleaning the site up, or 
cleanup standards grossly less protective than those specified in SB990.  Indeed, were the Draft 
Order to go forward as is, the likely result is virtually no cleanup of this seriously contaminated 
site with large numbers of people living below it.  SB990’s explicit requirement to use the most 
protective cleanup standards at SSFL is turned on its head in the Draft Order, which would 
permit the use of less protective standards. 
 
The Draft Order violates SB990, breaches DOE and NASA commitments to strictly comply with 
SB990, and would leave the people living nearby without the protection SB990 mandates.  The 
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Draft Order needs to be thoroughly revised to comply with both SB990 and full protection of 
public health and the environment. 
 
Thank you for the opportunity to comment on the Draft Order.  
 
        Sincerely, 
 
 
 
        Geoffrey H. Fettus 

Senior Project Attorney 
Natural Resources Defense Council 
1200 New York Avenue, N.W.#400 
Washington, D.C. 20005 
(202) 289-2371 
gfettus@nrdc.org 
 
 
Daniel Hirsch 
President 
Committee to Bridge the Gap 
13400 Riverside Drive, Suite 308 
Sherman Oaks, CA 91423 
 (831) 336-8003 
cbghirsch@aol.com 
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Attachment I 
 

Key Issues Regarding Draft Consent Order  
Version 2.0 

 
Background 
 
 
In July, the DOE negotiators wrote to DTSC saying that from their perspective the negotiations 
“have reached a successful outcome” and they was prepared to recommend approval of the Draft 
Consent Order.17  This was Version 1.9.  They were willing to sign it even if Boeing refused to.  
NASA made parallel statements.  DTSC took DOE and NASA up on their offers and proceeded 
to arrange for the release for public review and comment that on that Draft.  
 
On August 1318, however, NASA and DOE sent to DTSC a new Draft with significant proposed 
revisions, which they denominated Version 2.0.  DTSC stated that the late-filed Version 2.0, 
“this version of the Order has not been agreed to by the three parties.” 
 
DOE and NASA subsequently requested that public comment also be solicited on their late-filed 
proposal, 2.0, which had not been approved by DTSC. DTSC released the document on 
September 9, 2009 as an alternative version and requested comments on both versions. 
 
We discuss below the key changes DOE and NASA have proposed in their Version 2.0, which is 
even more problematic than Version 1.9. 
 
 

KEY CHANGES IN VERSION 2.0 
 

Section 1.3.3. (pp. 6-7)   DOE’s commitment shrunk to keeping the state informed. 
 
We objected to Version 1.9’s language in this section and do so even more vigorously in this 
latest iteration. In Version 1.9, our understanding was that DOE asserted it had no obligation to 
comply with the requirements of SB990—but it did state, “DOE agrees to cooperate with 
implementation of this amended Consent Order.  Therefore, DOE agrees to comply with and be 
bound by the terms of this Order.”  That provision was struck from this iteration of the Draft 
Order. 
 
In its place, all DOE commits to is to “provide DTSC with information,” including about DOE’s 
Environmental Impact Statement.   
 

                                                
17 See DOE letter of August 11, 2009, released by DOE, which restates its letter of July 24. 
 
18 By letter of September 8, 2009 to Acting DTSC Director Movasaghi, NASA and DOE state 
they had sent Version 2.0 to DTSC on August 13. 
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Most troubling, in place of the commitment to clean the site up pursuant to the requirements of 
the Order and DTSC’s direction, DOE now says the federal agency – unconstrained by 
compliance with SB990 – will decide on cleanup standards and will keep the state informed.  
DOE says it “shall exercise its CERCLA and AEA authorities through a process to determine an 
appropriate remedy to cleanup radioactive contamination,” and further states, “DOE will involve 
the public in that process.”  
 
SB990 mandates the requirements for determining a remedy, and gives to DTSC the authority to 
determine if those requirements are met.  Version 2.0 of the Draft Order does not reflect this 
requirement of law.  
 
Version 2.0 contains language regarding rural and suburban land use scenarios “consistent” with 
SB990, but removes DTSC from its prescribed role under SB990. Such a scenario would likely 
result in the use of cleanup standards substantially more lax than those of SB990.  This revision 
removes appropriate state authority and meaningful RP commitment to strictly comply with the 
law 
 
Note that SB990 doesn’t permit the use of rural and suburban land use, but requires the use of 
whichever produces the most protective cleanup level for the particular contaminant (which is 
almost always rural).  And further note that DOE’s past cleanup standards for SSFL were based 
on its version of the suburban land use scenario that would have left 99% of the radioactively 
contaminated soil in place, by its own estimate.  DOE’s pre-SB990 proposed cleanup standard 
was as much as ten thousand times higher than the strictest EPA standard, on which SB990 was 
based.  It was this extremely weak cleanup standard that led to SB990 in the first place.  Thus 
this amended section would leave the cleanup solely to DOE, following its own guidance, 
resulting in a cleanup identical to the situation that existed prior to the passage of SB 990. This 
revised passage simply would return DOE to the inadequate cleanup standards that existed pre-
SB990. We object. 
 
 
3.1 (p. 21)  Binds the State to guidance documents that conflict with SB990 and would 
result in far less cleanup than the law requires 
 
One of the major problems in Version 1.9 is that it incorporates a series of specifically-named 
guidance documents and binds the state to follow them.  A number of the documents were 
cleverly selected because they are at variance with the requirements of SB990 and would thus 
permit far less cleanup, if any, than required by 990.   
 
In Version 1.9, this passage at least had a vague statement that one could use the referenced 
guidance documents “to the extent such guidance documents are not inconsistent with the 
requirements of SB990 or the terms of this Order.”   
 
Version 2.0 changes this to “are consistent with the implementation requirements of SB990 
under the terms of this Order.”  In other words, the prior Draft required consistency with both 
990 and the Order.  The new language requires only compliance with the Order, even if the 
guidance documents conflict with SB990. 
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3.2.2  (pp. 22-3)  Eliminates the State’s power to review and approve the historic site 
assessment for past use of radioactive materials 
 
Version 1.9 requires Respondents to “submit to DTSC for review and approval” a 
comprehensive historical site assessment of all operations in Areas I and II involving radioactive 
materials in order to help determine how to survey the areas for radioactive contamination.  
[Areas I and II weren’t supposed to have any radioactive materials, but radioactive 
contamination has nonetheless been found there, as recently as a few weeks ago.]  Version 2.0 
has struck the requirements that DTSC be able to review and approve the assessment, or even 
that it be submitted to DTSC. 
 
This is objectionable because the Draft Order says that this historical assessment will form the 
basis for any radiation survey that may be conducted, and that no survey at all need be conducted 
if the historical assessment doesn’t identify past use of radioactive materials in a particular area.  
The problem is that NASA and DOE’s position is that no such materials were used at all in Area 
I or II, yet radioactive contamination keeps getting found, in places where they didn’t expect it.  
The Consent Order Drafts could result in no radiation survey in Areas I and II, despite these 
surprises in the past. 
 
 
3.2.5.4 (p. 28)  Eliminates the core of SB990--the requirement that cleanup standards be 
based on EPA’s most protective preliminary remediation goals 
 
SB990 requires the use of EPA’s Preliminary Remediation Goals (PRGs), published as of a 
specified date, and the column in that EPA table that is the most protective for a particular 
contaminant.  This is almost without exception the rural residential column.  The EPA PRGs are 
based on default values EPA has established for exposure pathways.  The law requires the use of 
those assumptions. 
 
Version 1.9 stated for this section on Reasonable Maximum Exposure (RME), “For the rural 
residential (agricultural), RME conditions shall be the exposure assumptions used in the 
derivation of the PRGs specified in section 2.4.7 of this Order.”  2.4.7 is the one section of the 
Order that directly triggers a portion of SB990 and the EPA PRG required assumptions.   
 
Version 2.0 strikes that sentence, and replaces it with a requirement that the RME—and thus the 
cleanup standard—be based instead on a twenty-year-old EPA guidance document that has been 
supplanted by the current EPA PRGs specified in SB990.  Using the referenced outdated 
document rather than what SB990 requires would mean elimination of the exposure assumptions 
required by 990 and the EPA PRG defaults.  SB990 requires the use of the rural residential 
pathway and EPA’s PRG defaults for it.  The 1989 guidance document cited instead would 
permit using the recreator scenario and none of EPA’s current default values.  In practical terms, 
it would result in cleanup standards orders of magnitude more lax than required by SB990.  By 
eliminating the citations to the rural residential scenario and 990 and replacing them with 



 19 

citations to the 1989 guidance document, with a stroke of a pen DOE and NASA would have 
overturned the law, and created a situation where little or no cleanup would ever occur. 
 
Furthermore, this section of 2.0 would permit averaging and the use of statistical methods and 
software that would result in almost no cleanup.  SB990 requires cleanup if one finds any 
contamination over the cleanup standard.  The Draft Order would permit instead one to leave the 
contamination in place, merely by averaging the high reading with lower readings acres away, 
and by various other statistical manipulations. 
 
 
3.4.13  (p. 39)  Eliminates DTSC’s right to approve  Groundwater Remedial Investigation 
 
Version 1.9 said the Groundwater Remedial Investigation Report must be submitted to DTSC for 
approval.  Version 2.0 now says that the Report must merely be submitted.  This is part and 
parcel of the overall changes that convert the Order from relieving DTSC of meaningful 
regulatory oversight. 
 
 
Attachment 7  (PP. 98-9)  Eliminates backyard garden exposures from suburban residential 
scenario 
 
Version 1.9 required inclusion of exposures from consumption of some fruit and vegetables from 
a backyard garden in the suburban residential scenario.  Version 2.0 eliminates that for chemical 
contaminants, replacing it with a “N/E”—“May be applicable but not quantitatively evaluated for 
this receptor.”  Having it applicable but not evaluated results in failing to include a pathway 
acknowledged as potentially important. This would have the effect of substantially relaxing 
cleanup standards and leaving behind substantially more contaminants if this scenario were 
employed.  (But it is not supposed to be employed in any case, according to SB 990, except in 
the rare situation when the concentrations permissible under the suburban residential scenario are 
lower than those permitted under the rural residential scenario.  The whole Version 2.0 of the 
Draft Order is premised on bypassing SB990’s requirements in this regard and many others.)  
The State’s position had been clear that the default assumptions in the EPA radiation PRGs were 
to be used for both chemicals and radioactivity; this change further violates that requirement.  
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CONCLUSION REGARDING VERSION 2.0 

 
Version 1.9 contradicted several specific requirements of SB990.  If adopted, virtually none of 
SB990’s central requirements would be carried out.  Version 2.0 makes matters even worse.  It 
essentially converts the cleanup to a process wholly managed by the parties responsible for the 
contamination, using whatever cleanup standards they themselves choose, less protective 
requirements, and a nod toward keeping the State informed of how matters are proceeding. Both 
Versions 1.9 and 2.0 are without merit and the Draft Order should be rewritten to fully comply 
with the requirements of SB990. 
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ABSTRACT

The U.S. Department of Energy has recently violated a longstanding Joint DOE-EPA

Policy which commits DOE to clean up all its nuclear facilities nationwide to the Environmental

Protection Agency (EPA) Superfund (CERCLA) standards.  The focal point of this conflict

between DOE and EPA cleanup standards is the Santa Susana Field Laboratory (SSFL), a 2800-

acre facility on the Los Angeles-Ventura County line in Southern California.  Ten reactors, a

plutonium fuel facility, and a “hot laboratory” for cutting up irradiated nuclear fuel were

operated at the facility, which opened in the 1940s when it was remote from populated areas.

Now large numbers of people live nearby.

One of the reactors suffered a partial meltdown in 1959; two others experienced damage

in 1964 and 1969 to 80% and 35% of their fuel, respectively.  In 1989, DOE found widespread

chemical and radioactive contamination at the site, and a cleanup program commenced.  In 1995,

DOE and EPA entered into a Joint Policy to assure that all DOE sites, whether or not they were

on the National Priority List (Superfund), would be cleaned up consistent with EPA’s CERCLA

standards.

In March of 2003, DOE reversed course and, while claiming to still follow the 1995

Policy, announced it would not clean the site up to the EPA standards.  It would remove only 1%

of the contaminated soil and then release the site for unrestricted residential use.  In December

2003, EPA issued findings that the site was not being cleaned up consistent with the 1995 Joint

Policy and that under the circumstances, so much radioactivity could be left in place that

residential use would be unsafe and the only safe use would be restricted dayhikes with

limitations on picnicking.

To date no detailed study has been done comparing the DOE and EPA cleanup standards.

This report, supported by a grant from the Citizens’ Monitoring and Technical Assistance Fund,

performs that analysis.

The evaluation demonstrates that DOE’s decision not to comply with EPA’s cleanup

standards will result in radionuclide concentrations being permitted that are hundreds, thousands,

tens of thousands, and in some cases, hundreds of thousands of times higher than EPA’s primary

cleanup goals.  For most radionuclides, the associated risk exceeds even the uppermost

permissible risk level of EPA under CERCLA.  In some cases, those cancer risks rise to levels on

the order of one cancer per ten people exposed, using the federal government’s official radiation

risk figures.

Should DOE proceed with acting in contravention of the 1995 DOE-EPA Joint Policy on

cleaning up DOE sites consistent with CERCLA at SSFL, there would be significant

ramifications for the DOE nuclear complex nationwide, and for public health.



NUCLEAR CLEANUP:

THE STANDARDS CONFLICT

Introduction

The Department of Energy (DOE) nuclear complex consists of approximately one

hundred sites across the country, many of which face daunting cleanup challenges because of

extensive radioactive and chemical contamination of soil, surface water and groundwater.

Decades of accidents, spills, and other releases have left behind a legacy of pollution which

poses significant risks if not adequately remediated.

All DOE nuclear sites are supposed to be cleaned up in accordance with the standards

and procedures of the Environmental Protection Agency (EPA) under the Comprehensive

Environmental Response, Compensation, and Liability Act (CERCLA), commonly known as

Superfund.  DOE facilities are brought under CERCLA in two primary ways.  Some DOE sites

are on the National Priority List (NPL), i.e., they are Superfund sites, and automatically must

comply with CERCLA requirements.  All other DOE sites must also be cleaned up consistent

with EPA’s CERCLA guidance, as a result of a 1995 Joint DOE-EPA “Policy on

Decommissioning Department of Energy Facilities Under CERCLA.”
1

                                                  
1
 The Joint Policy is included herein as an attachment.



That Joint Policy requires that all DOE sites, irrespective of whether they are on the NPL,

shall be cleaned up consistent with EPA’s CERCLA standards, guidance, procedures, and

methods.  This includes the use of EPA’s Preliminary Remediation Goals (PRGs) as the starting

point for determining acceptable levels of contaminants that can remain after decommissioning

the facilities, methods of calculating acceptable contaminant levels in a site-specific way in terms

of appropriate inputs to models, and public participation procedures.

Recently, DOE, while still claiming to follow the 1995 Policy, has begun to resist

complying with its requirement to be consistent with EPA’s CERCLA standards.  The facility

where this conflict between DOE and EPA standards is being fought out most clearly is the Santa

Susana Field Laboratory (SSFL), located on the boundary between Los Angeles and Ventura

Counties in Southern California.

This report examines the conflict between the DOE and EPA cleanup standards, focusing

on SSFL as a case study, with significant implications for the DOE nuclear complex nationwide.

SSFL

Founded in the 1940s as a government facility for development and testing of nuclear

reactors, in addition to testing rockets, SSFL was designed as a remote field laboratory to

conduct work too dangerous to be performed in more populated areas.  However, in the more

than half a century since it was founded, Southern California’s population has mushroomed, and

large numbers of people now live within a few miles of the site.  2800 acres, SSFL is situated on

top of the Simi hills, overlooking Simi Valley to the north, Chatsworth, Canoga Park, and West
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Hills to the east, Agoura, Calabasas and Woodland Hills to the south, and Thousand Oaks to the

west.

Over the years, approximately ten nuclear reactors operated at SSFL, in addition to

several “critical facilities,” a plutonium fuel fabrication facility, a uranium carbide fuel

fabrication facility, and a “hot lab” in which irradiated fuel shipped in from around the country

was decladded and examined.  The reactors had no containment structures, i.e., were built

without the large concrete domes surrounding modern power reactors.

Numerous accidents occurred at the site.  In July 1959, the Sodium Reactor Experiment

(SRE) suffered a power excursion, in which power rose out of control.  With significant effort,

the reactor was shut down; but, inexplicably, a few hours later it was started up again, without

having been able to determine the cause of the incident.  The reactor continued to operate for

several more weeks, with high radiation readings and other signs of problems, until it was shut

down at the end of the month.

At that point, the reactor operators discovered that a significant fraction of the fuel had

suffered melting.  Tetralin, a coolant used for the pump seals, had leaked into the sodium coolant

of the reactor; carbonaceous material formed, blocking the coolant channels, causing the fuel to

overheat and melt.  Approximately one-third of the fuel experienced melting.  A photograph of

some of the melted fuel is found on the next page.
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Radioactive gases were released from the reactor into holding tanks and then bled into the

atmosphere over a period of weeks.  The extent of the radioactive releases remains uncertain to

this date.  Some monitors went off scale; few measurements of the sodium coolant were taken,

and these were contradictory; and the ratios of volatile radionuclides found in the coolant suggest

significant releases from the coolant to the environment may have occurred.

In 1964 and again in 1969, two other reactors suffered significant core damage.  The

System for Nuclear Auxiliary Power (SNAP) 8ER reactor operated for a year without its

operators realizing the fuel was cracking.  After shutdown, it was determined that 80% of the

fuel had cracked.  A few years later, the same type of accident occurred with the SNAP 8DR,

with about a third of its fuel suffering damage.

The hot lab suffered fires resulting in spread of contamination.  The sodium burn pit, an

open-air pit for cleaning sodium-contaminated components, got contaminated when

radioactively- and chemically-contaminated items were burned there, in contravention of safety

requirements.  Other spills and releases occurred as well over the decades of operations.

 In 1989, a DOE investigation found widespread chemical and radioactive contamination

on the property.  Widely publicized in the local press, the revelations led to substantial concern

among community members and elected officials, resulting in a challenge to and subsequent

shutdown of continued nuclear activity at the site.   Cleanup commenced, and EPA was brought

in at the request of local legislators to provide oversight.
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In 1995, DOE and EPA entered into the Joint Policy referenced above, committing that

SSFL, and all other DOE sites, would be cleaned up consistent with EPA’s CERCLA standards.

In March 2003, however, DOE issued a final Environmental Assessment (EA) and Finding of No

Significant Impact (FONSI), which set cleanup standards for SSFL that are at great variance

from EPA’s cleanup requirements.  The EA conceded that there are approximately 405,000 cubic

meters of soil contaminated above EPA’s primary cleanup standard, but then chose as its

preferred alternative to clean up only approximately 5000 cubic meters, intending to leave

behind 99% of the soil it concedes is contaminated, and then release the land for unrestricted

residential use.

In August 2003, the Senate Appropriations Committee issued a report on the Energy and

Water Appropriations, urging DOE to live up to its commitments in the 1995 Joint Policy and

clean up SSFL to EPA’s CERCLA standards.  Shortly thereafter, DOE responded to the Senate,

claiming it was in fact consistent with both the Joint Policy and EPA’s CERCLA standards.  In

December 2003, however, EPA issued formal findings that the cleanup was not consistent with

CERCLA, that sufficient contamination would remain such that unrestricted residential use

would not be appropriate, and that the only safe use under the circumstances would be restricted

day hikes with limitations on picnicking.

A significant conflict thus exists between DOE and EPA standards for cleaning up DOE

sites such as SSFL.  We will now examine the differences.
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The EPA CERCLA Standards

EPA cleanups are based on risk, not dose.  EPA’s primary remediation goals are set so as

to not leave behind residual contamination sufficient to cause a more than one-in-a-million (10
-6

)

risk to an individual.  If there are acceptable reasons why one cannot meet the 10
-6

 goal, one can

request to be able to fall back from that cleanup goal somewhat, if one can show one meets the

nine balancing criteria in CERCLA.  One is then only permitted to increase the risk level the

minimum amount necessary, and in no case to a risk in excess of approximately one in ten-

thousand (10
-4

).

The amount of a contaminant that will produce a certain risk is determined by use of

various EPA models and input assumptions about exposure scenarios.  For example, EPA sets

acceptable inputs for such things as breathing rates, soil resuspension, backyard garden vegetable

usage, and so on, which can then be adjusted for site-specific factors.

EPA bases these calculations on the exposure scenario that would produce the highest

risk and which is reasonably foreseeable.  For example, if a site is zoned rural residential, then

the rural residential pathway is employed if it produces the highest risk for the same amount of

contaminant in soil.

All contaminants – chemical and radioactive – must be summed and the collective risk

must meet the overall risk goal.  For example, if a site has both chemical and radioactive
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contamination, it would be impermissible under EPA guidance to ignore the chemical

contamination and set radioactive cleanup goals at the upper limit of the risk range.

EPA has published Preliminary Remediation Goals (PRGs) which set default

concentrations of scores of radionuclides in environmental media such as soil for various

exposure scenarios.
2
  If there are strong site-specific reasons, one can alter the inputs into the

model with the use of EPA’s PRG calculator.

The DOE SSFL Cleanup Standards

DOE, despite its commitment in the 1995 Joint Policy to follow EPA’s CERCLA

guidance, has instead adopted cleanup standards that are in general orders of magnitude more lax

than EPA’s PRGs.

DOE has set cleanup standards for approximately twenty-five radionuclides.
3
  It has done

so based on its model, RESRAD, and its inputs thereto, rather than EPA’s PRGs and PRG

calculator.  Furthermore, DOE has restricted its model to the suburban residential exposure

pathway, rather than the rural residential pathway for which the site is currently zoned and which

produces higher doses for the same concentration of radioactivity.  EPA’s CERCLA guidance

                                                  
2
 The most recent EPA PRGs for radionuclides, dated August 2004, are included here as an

attachment. The concentrations are in pico-curies of radioactivity per gram of soil (pCi/g). The

column marked “Residential Soil” is for the suburban residential scenario; “Agricultural Soil” is

for the rural residential scenario.
3
 See attached table, identifying the radionuclides, their symbols, and half-lives.
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requires the use of the exposure scenario that produces the highest risk, if that end-land-use is

contemplated by current zoning.

DOE sets its SSFL criteria based on the concentration that its model indicates would

produce a 15 millirem/year dose to a member of the public.  EPA bars the use of dose in cleanup

standards for CERCLA.  15 millirem per year is the equivalent of getting an unnecessary chest

X-ray every 5 months you are exposed; over a lifetime it is approximately equivalent to 175

additional chest X-rays.  Over a lifetime, exposure at the DOE standard is estimated – by DOE

and all other federal agencies – as producing a cancer in about one in every thousand people

exposed.
4
  Even if one assumes only a 30-year exposure period, this is four to four hundred times

higher than the EPA standard (10
-6

 cleanup goal, with a risk range permitted to go up to no

higher than 10
-4

).

However, EPA guidance does not use dose, but rather risk, in making cleanup decisions.

That is because, radionuclide by radionuclide, there are substantial differences.  As will be seen

below, DOE’s cleanup standards for SSFL result for some radionuclides in risks as high as eight

                                                  
4
 Federal Guidance Report 13 sets cancer risk from radiation at 8.46 x 10

-4
 cancers per rem of

radiation received.  In rough terms, there will be one cancer per thousand person-rems received.

In other words, if 1000 people each get one rem, on average one of those people will get a

cancer.  15 millirem per year over 70 years is a bit more than a rem.

EPA assumes only a 30 year exposure period rather than lifetime.  Based on that shorter period,

DOE’s 15 millirem per year would produce a cancer risk of approximately 4 x 10
-4

, still outside

the upper end of EPA’s risk range.  (It probably isn’t appropriate to use 30 years as the exposure

period, as when one person moves out, another moves in, and the cancers keep getting generated.

However, for the purposes of this study, we have used the less conservative EPA 30 year

exposure period.)
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cancers per ten people exposed (7.66 x 10
-1

), using EPA’s guidance.  These risk levels are

extraordinary and far outside of any acceptable risk range.

Comparison of DOE SSFL Cleanup Criteria with EPA’s CERCLA Standards

The core of this study has been to compare, radionuclide by radionuclide, the cleanup

criteria now adopted by DOE against the EPA PRGs; to estimate associated risk with the DOE

cleanup standards for each radionuclide; and to provide an idea of the numbers of cancers those

DOE standards would be expected to produce were SSFL permitted to have radioactive

contamination remaining over the site at those levels.

A couple of provisos are in order.  First, we have used the EPA PRGs as the point of

comparison.  The PRGs represent the Preliminary Remediation Goals, the default cleanup levels,

as it were.  As indicated above, if there are special circumstances, and one can meet the nine

balancing criteria in CERCLA, one may fall back somewhat from the PRG, but in no case

exceed it by more than approximately a factor of one hundred.  DOE has made no argument that

there are special circumstances at SSFL, nor has it attempted to show compliance with the nine

balancing criteria.  But even were it to do so, it would then fall back perhaps a factor of five for

some radionuclides, ten for others, but in no case more than one hundred.  All but three of the

radionuclides of concern have DOE cleanup standards that are far more than one hundred times

EPA’s PRGs.
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Secondly, the risk figures we have used are the official U.S. government figures for

estimating cancer risk from radiation exposure.  There is substantial evidence that those figures –

derived largely from A-bomb survivor studies – may underestimate true risks, by an order of

magnitude or more.  A number of occupational epidemiological studies have found cancers in

exposed populations being induced at roughly an order of magnitude higher level than the

official government estimates would suggest.  These studies include those by Wing et al. of Oak

Ridge workers, Stewart et al. of Hanford workers, and Ritz and Morgenstern of the Santa Susana

workers themselves.  An explanation for the difference that was put forward by the late Dr. Alice

Stewart is the “healthy survivor” effect – that the A-bomb survivors are an unrepresentative

population in that they survived nuclear explosions.  People with weaker immune systems died

from the blast and other initial effects of the explosion, so the survivors do not necessarily

represent a typical population.  In addition, the same studies cited above found increased risks of

radiation exposures for older adults than younger ones, an age effect not considered in

government risk estimates.

However, for the purposes of this study we have used EPA’s PRGs and the federal

government’s official guidance for estimating cancer risk from radiation exposure.

Results

The results are detailed in the attached tables and figures, and summarized in the

summary graphs that immediately follow page 12.  DOE’s cleanup standards for SSFL exceed

EPA’s PRGs for the current zoning exposure scenario, in some cases by more than a hundred

11



thousand-fold.   For several radionuclides, risks are in the range of several cancers per hundred

people exposed to several per ten people exposed, extraordinary levels.  For most radionuclides,

DOE’s cleanup standards not only exceed EPA’s PRGs, they far exceed the upper end of EPA’s

acceptable risk range (10
-4

, 1 in 10,000).  Cancers per generation range up to hundreds, and in

one case thousands, per generation, were SSFL to have contamination at those levels over the

site.

For the suburban residential scenario, DOE’s cleanup levels exceed EPA’s PRGs by

factors of up to a couple of thousand.  Although the individual risks are somewhat lower than for

the rural residential scenario, the total numbers of cancers per generation produced are

comparable, because the population density is higher.
5

The findings are summarized in the graphs that follow.  The first set shows the cancer

risk levels for DOE cleanup standards versus EPA’s PRGs, radionuclide by radionuclide,

summarized in a single graph for each exposure scenario (note that the summary graphs, which

include all radionuclides on a single page, have a logarithmic scale).  The differences between

the standards are striking.

                                                  
5
 It should be noted, as indicated above, that EPA CERCLA guidance requires that the cleanup

goals for the exposure scenario that would produce the highest risk must be employed, if that end

land-use is permitted, e.g., authorized under current zoning.  In the SSFL case, the zoning is RA-

5, rural residential, therefore it is those cleanup criteria which are to be met.  We have here

nonetheless calculated the differences between DOE and EPA standards also for a suburban

residential scenario.
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The second set of summary graphs shows the factor by which DOE’s cleanup standards

exceed EPA’s PRG for each radionuclide.  The third set of summary graphs shows the cancers

per generation by radionuclide for the DOE standards.
6

We have also provided in the attachments a more detailed set of comparison graphs, one

for each radionuclide and for each exposure scenario.

Conclusion

DOE’s recent breach of its commitments under the 1995 DOE-EPA Joint Policy on

Decommissioning DOE Facilities Under CERCLA results in extraordinarily higher radioactivity

levels permitted to be left in place at SSFL, with associated very high risk factors, than EPA’s

CERCLA standards would permit, and with significant numbers of potential cancers among the

public were the land indeed to be released for unrestricted use, as proposed by DOE.  If not

reversed, this may result in significantly elevated public health risks, and have important

ramifications nationally for the cleanup of the DOE nuclear complex.

                                                  
6
 Note that DOE has two sets of standards for radium-226, and thorium –228 and –232,

depending on the depth from the surface at which the sample is taken.  The graphs therefore

show two entries for each of those radionuclides, the first being the 5 pico-curie per gram

standard for the surface samples, the second being the 15 pico-curie per gram standard for

samples taken beneath the surface.  Note also that EPA’s most recent revision of its PRGs has

two entries for tritium, one in organic form, the other as vapor.  No values are given for the latter

form.  DOE’s SSFL cleanup criteria—and EPA’s previous PRGs – have only a single value

given for tritium, in any form.
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Cancer Risk Levels for Cleanup Standards: Rural Residential
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Cancer Risk Level for Cleanup Standards: Suburban Residential 
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Rural Residential

How Much DOE Cleanup Standards Exceed EPA's PRGs 
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Suburban Residential

How Much DOE's Cleanup Standards Exceed EPA's PRGs
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Cancers Per Generation - Rural Residential
DOE SSFL Cleanup Levels
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Cancers Per Generation - Suburban Medium Density
DOE SSFL Cleanup Levels
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Cancers Per Generation - High Density Suburban Residential
DOE SSFL Cleanup Levels
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TABLES

I.  Radionuclides for Which DOE Has Set Cleanup Levels for the

Santa Susana Field Laboratory

II. DOE SSFL Cleanup Levels vs. EPA Preliminary Remediation

Goals (PRGs)

A.  Rural Residential Exposure Scenario

B.  Suburban Residential

Tables C & D are Identical to Tables A & B, but

Employing Scientific Notation*

Note:  When a value is given as, say, 4E-04, it means four times ten to the exponent minus four,

or 4 x 10
-4

 (a chance of four in ten thousand of getting cancer from that particular exposure, or

one chance in 2500).



Radionuclides for Which DOE Has Set Cleanup Levels for
the Santa Susana Field Laboratory

Symbol Radionuclide Half-Life

Am-241 Americium-241 432.7 years
Co-60 Cobalt-60 5.27 years
Cs-134 Cesium-134 2.06 years
Cs-137 Cesium-137 30.0 years
Eu-152 Europium-152 13.3 years
Eu-154 Europium-154 8.8  years
Fe-55 Iron-55 2.73 years
H-3 Tritium 12.3 years
K-40 Potassium-40 1.28 billion years
Mn-54 Manganese-54 312 days
Na-22 Sodium-22 2.6 years
Ni-59 Nickel-59 75,000 years
Ni-63 Nickel-63 100 years
Pu-238 Plutonium-238 87.7 years
Pu-239 Plutonium-239 24,110 yars
Pu-240 Plutonium-240 6540 years
Pu-241 Plutonium-241 14.4 years
Pu-242 Plutonium-242 376,300 years
Ra-226 Radium-226 1600 years
Sr-90 Strontium-90 28.5 years
Th-228 Thorium-228 5.76 years
Th-232 Thorium-232 14.1 billion years
U-234 Uranium-234 245,400 years
U-235 Uranium-235 700 million years
U-238 Uranium-238 4.47 billion years
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DOE SSFL Cleanup Levels vs. EPA PRGs rural residential scenario
current zoning (RA5)

Radionuclide DOE Cleanup Level Cancer Risk Level  EPA PRG DOE Cleanup Level Cancers 
 for SSFL for DOE Cleanup Level /EPA PRG per gen.

Am-241 5.44 4.12E-04 1.32E-02 412 1
Co-60 1.94 2.15E-03 9.01E-04 2153 5
Cs-134 3.33 4.46E-04 7.47E-03 446 1
Cs-137 9.2 7.67E-03 1.20E-03 7667 17
Eu-152 4.51 1.20E-04 3.76E-02 120 0
Eu-154 4.11 8.71E-05 4.72E-02 87 0
Fe-55 629,000 7.66E-01 8.21E-01 766139 1716
H-3 31,900 1.99E-01 1.60E-01 199375 447
K-40 27.6 6.20E-04 4.45E-02 620 1
Mn-54 6.11 1.66E-05 3.69E-01 17 0
Na-22 2.31 2.71E-05 8.52E-02 27 0
Ni-59 151,000 7.02E-02 2.15E+00 70233 157
Ni-63 55,300 5.48E-02 1.01E+00 54752 123
Pu-238 37.2 5.09E-03 7.31E-03 5089 11
Pu-239 33.9 5.57E-03 6.09E-03 5567 12
Pu-240 33.9 5.56E-03 6.10E-03 5557 12
Pu-241 230 2.19E-04 1.05E+00 219 0
Pu-242 35.5 5.53E-03 6.42E-03 5530 12
Ra-226 5 and 15 7.937E-03 and 2.3809E-02 6.32E-04 7937 and 23809 19 and 57
Sr-90 36 2.59E-02 1.39E-03 25899 58
Th-228 5 and 15 1.48E-04 and 4.44E-04 3.38E-02 148 and 444 0 and 1
Th-232 5 and 15 5.31E-04 and 1.592E-03 9.42E-03 531 and 1592 1 and 4
U-234 30 1.60E-02 1.87E-03 16042.78075 36
U-235 30 1.66E-02 1.81E-03 16575 37
U-238 35 2.38E-02 1.47E-03 23810 53

based on EPA PRGs of  4 August 2004
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DOE SSFL Cleanup Levels vs. EPA PRGs  Suburban Residential Scenario
Unrestricted Residential Use

Radionuclide DOE Cleanup Level Cancer Risk Level EPA PRG Factor by Which cancers cancers

 for SSFL (pCi/g)  for DOE Cleanup Level (pCi/g) DOE Cleanup Level per generation per gen.

(cancers per Exceeds EPA PRG (HD*) (MD**)

million people)

Am-241 5.44 3 1.87 3 1 0

Co-60 1.94 54 0.04 54 13 5

Cs-134 3.33 21 0.16 21 5 2

Cs-137 9.2 154 0.06 154 36 14

Eu-152 4.51 108 0.04 108 25 10

Eu-154 4.11 82 0.05 82 19 8

Fe-55 629,000 234 2690.00 234 55 21

H-3 31,900 2141 2.28 13991 504 196

K-40 27.6 256 0.11 256 60 23

Mn-54 6.11 9 0.69 9 2 1

Na-22 2.31 27 0.09 27 6 2

Ni-59 151,000 726 208.00 726 171 66

Ni-63 55,300 583 94.80 583 137 53

Pu-238 37.2 13 2.97 13 3 1

Pu-239 33.9 11 2.59 13 3 1

Pu-240 33.9 13 2.60 13 3 1

Pu-241 230 1 406.00 1 0 0

Pu-242 35.5 13 2.73 13 3 1

Ra-226 5 403 0.01 403 95 37

Ra-226 15 1210 0.01 1210 285 111

Sr-90 36 109 0.23 156 26 10

Th-228 5 33 0.15 33 8 3

Th-228 15 97 0.15 97 24 9

Th-232 5 2 3.10 0 0

Th-232 15 5 3.10 5 1 0

U-234 30 7 4.01 7 2 1

U-235 30 146 0.20 154 34 13

U-238 35 47 0.74 47 11 4

*HD=high density
**MD=medium density based on EPA PRGs of 4 August 2004
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DOE SSFL Cleanup Levels vs. EPA PRGs rural residential scenario
current zoning (RA5)

Radionuclide DOE Cleanup Level Cancer Risk Level  EPA PRG DOE Cleanup Level Cancers 
 for SSFL for DOE Cleanup Level /EPA PRG per gen.

Am-241 5.44 4.12E-04 1.32E-02 412 1
Co-60 1.94 2.15E-03 9.01E-04 2153 5
Cs-134 3.33 4.46E-04 7.47E-03 446 1
Cs-137 9.2 7.67E-03 1.20E-03 7667 17
Eu-152 4.51 1.20E-04 3.76E-02 120 0
Eu-154 4.11 8.71E-05 4.72E-02 87 0
Fe-55 629,000 7.66E-01 8.21E-01 766139 1716
H-3 31,900 1.99E-01 1.60E-01 199375 447
K-40 27.6 6.20E-04 4.45E-02 620 1
Mn-54 6.11 1.66E-05 3.69E-01 17 0
Na-22 2.31 2.71E-05 8.52E-02 27 0
Ni-59 151,000 7.02E-02 2.15E+00 70233 157
Ni-63 55,300 5.48E-02 1.01E+00 54752 123
Pu-238 37.2 5.09E-03 7.31E-03 5089 11
Pu-239 33.9 5.57E-03 6.09E-03 5567 12
Pu-240 33.9 5.56E-03 6.10E-03 5557 12
Pu-241 230 2.19E-04 1.05E+00 219 0
Pu-242 35.5 5.53E-03 6.42E-03 5530 12
Ra-226 5 and 15 7.937E-03 and 2.3809E-02 6.32E-04 7937 and 23809 19 and 57
Sr-90 36 2.59E-02 1.39E-03 25899 58
Th-228 5 and 15 1.48E-04 and 4.44E-04 3.38E-02 148 and 444 0 and 1
Th-232 5 and 15 5.31E-04 and 1.592E-03 9.42E-03 531 and 1592 1 and 4
U-234 30 1.60E-02 1.87E-03 16042.78075 36
U-235 30 1.66E-02 1.81E-03 16575 37
U-238 35 2.38E-02 1.47E-03 23810 53

based on EPA PRGs of  4 August 2004
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DOE SSFL Cleanup Levels vs. EPA PRGs  Suburban Residential Scenario
Unrestricted Residential Use

Radionuclide DOE Cleanup Level Cancer Risk Level EPA PRG DOE Cleanup Level cancers cancers

 for SSFL (pCi/g)  for DOE Cleanup Level (pCi/g) /EPA PRG per gen. per gen.

(HD*) (MD**)

Am-241 5.44 2.91E-06 1.87E+00 3 1 0

Co-60 1.94 5.37E-05 3.61E-02 54 13 5

Cs-134 3.33 2.12E-05 1.57E-01 21 5 2

Cs-137 9.2 1.54E-04 5.97E-02 154 36 14

Eu-152 4.51 1.08E-04 4.16E-02 108 25 10

Eu-154 4.11 8.24E-05 4.99E-02 82 19 8

Fe-55 629,000 2.34E-04 2.69E+03 234 55 21

H-3 31,900 1.40E-02 2.28E+00 13991 3291 1279

K-40 27.6 2.56E-04 1.08E-01 256 60 23

Mn-54 6.11 8.83E-06 6.92E-01 9 2 1

Na-22 2.31 2.67E-05 8.65E-02 27 6 2

Ni-59 151,000 7.26E-04 2.08E+02 726 171 66

Ni-63 55,300 5.83E-04 9.48E+01 583 137 53

Pu-238 37.2 1.25E-05 2.97E+00 13 3 1

Pu-239 33.9 1.31E-05 2.59E+00 13 3 1

Pu-240 33.9 1.30E-05 2.60E+00 13 3 1

Pu-241 230 5.67E-07 4.06E+02 1 0 0

Pu-242 35.5 1.30E-05 2.73E+00 13 3 1

Ra-226 5 and 15 4.03E-04 and 1.21E-03 1.24E-02 403 and 1,210 95 and 285 37 and 111

Sr-90 36 1.56E-04 2.31E-01 156 37 14

Th-228 5 and 15 3.25E-05 and 9.74E-05 1.54E-01 33 and 97 8 and 24 3 and 9

Th-232 5 and 15 1.61E-06 and 4.84E-06 3.10E+00 2 and 5 0 and 1 0 and 0

U-234 30 7.48E-06 4.01E+00 7 2 1

U-235 30 1.54E-04 1.95E-01 154 36 14

U-238 35 4.72E-05 7.42E-01 47 11 4

*HD=high density
**MD=medium density based on EPA PRGs of 14 August 2004
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FIGURES

Comparison of DOE Cleanup Standards for SSFL

with EPA’s PRGs (25 separate graphs per set, one for

each radionuclide)

Set A.  Rural Residential Exposure Scenario

Set B.  Suburban Residential
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Rural Residential Exposure Pathway
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Rural Residential Exposure Pathway

              DOE Cleanup Standard                          EPA PRG

F1



Comparison of DOE Cleanup Standards for SSFL with

EPA’s Preliminary Remediation Goals

Rural Residential Exposure Pathway

                  DOE Cleanup Standard                          EPA PRG
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Comparison of DOE Cleanup Standards for SSFL with

EPA’s Preliminary Remediation Goals

Rural Residential Exposure Pathway

    DOE Cleanup Standard                          EPA PRG
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Comparison of DOE Cleanup Standards for SSFL with

EPA’s Preliminary Remediation Goals

Rural Residential Exposure Pathway

                             DOE Cleanup Standard                          EPA PRG
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Comparison of DOE Cleanup Standards for SSFL with

EPA’s Preliminary Remediation Goals

Rural Residential Exposure Pathway

                 DOE Cleanup Standard                          EPA PRG
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Comparison of DOE Cleanup Standards for SSFL with

EPA’s Preliminary Remediation Goals

Rural Residential Exposure Pathway

     DOE Cleanup Standard                          EPA PRG
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Comparison of DOE Cleanup Standards for SSFL with

EPA’s Preliminary Remediation Goals

Rural Residential Exposure Pathway

 DOE Cleanup Standard                          EPA PRG
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Comparison of DOE Cleanup Standards for SSFL with

EPA’s Preliminary Remediation Goals

Rural Residential Exposure Pathway

DOE Cleanup Standard                          EPA PRG
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Comparison of DOE Cleanup Standards for SSFL with

EPA’s Preliminary Remediation Goals

Rural Residential Exposure Pathway

     DOE Cleanup Standard                          EPA PRG
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Comparison of DOE Cleanup Standards for SSFL with

EPA’s Preliminary Remediation Goals

Rural Residential Exposure Pathway

     DOE Cleanup Standard                          EPA PRG
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Comparison of DOE Cleanup Standards for SSFL with

EPA’s Preliminary Remediation Goals

Rural Residential Exposure Pathway

       DOE Cleanup Standard                          EPA PRG
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Comparison of DOE Cleanup Standards for SSFL with

EPA’s Preliminary Remediation Goals

Rural Residential Exposure Pathway

                     DOE Cleanup Standard                          EPA PRG
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Comparison of DOE Cleanup Standards for SSFL with

EPA’s Preliminary Remediation Goals

Rural Residential Exposure Pathway

         DOE Cleanup Standard                          EPA PRG

F13



Comparison of DOE Cleanup Standards for SSFL with

EPA’s Preliminary Remediation Goals

Rural Residential Exposure Pathway

      DOE Cleanup Standard                          EPA PRG
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Comparison of DOE Cleanup Standards for SSFL with

EPA’s Preliminary Remediation Goals

Rural Residential Exposure Pathway

      DOE Cleanup Standard                          EPA PRG
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Comparison of DOE Cleanup Standards for SSFL with

EPA’s Preliminary Remediation Goals

Rural Residential Exposure Pathway

     DOE Cleanup Standard                          EPA PRG
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Comparison of DOE Cleanup Standards for SSFL with

EPA’s Preliminary Remediation Goals

Rural Residential Exposure Pathway

      DOE Cleanup Standard                          EPA PRG
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Comparison of DOE Cleanup Standards for SSFL with

EPA’s Preliminary Remediation Goals

Rural Residential Exposure Pathway

     DOE Cleanup Standard                          EPA PRG

F18



Comparison of DOE Cleanup Standards for SSFL with

EPA’s Preliminary Remediation Goals

Rural Residential Exposure Pathway

         DOE 5 pCi/g Cleanup Standard       DOE 15 pCi/g                EPA PRG

Note:  DOE employs two different standards for radium-226, 5 pico-curies per gram (pCi/g) and 15 pCi/g,
depending upon depth from the surface.  For Ra-226, EPA will generally use the 5 pCi/g soil limit, as an
Applicable or Relevant and Appropriate Requirement (ARAR) rather than its PRG.
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Comparison of DOE Cleanup Standards for SSFL with

EPA’s Preliminary Remediation Goals

Rural Residential Exposure Pathway

                 DOE Cleanup Standard                          EPA PRG
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Comparison of DOE Cleanup Standards for SSFL with

EPA’s Preliminary Remediation Goals

Rural Residential Exposure Pathway

DOE 5 pCi/g Cleanup Standard     DOE 15 pCi/g             EPA PRG

Note:  DOE employs two different standards for thorium-228, 5 pico-curies per gram (pCi/g) and 15
pCi/g, depending upon depth from the surface.  For Th-228, EPA will generally use the 5 pCi/g soil limit,
as an Applicable or Relevant and Appropriate Requirement (ARAR), rather than its PRG.
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Comparison of DOE Cleanup Standards for SSFL with

EPA’s Preliminary Remediation Goals

Rural Residential Exposure Pathway

DOE 5 pCi/g Cleanup Standard     DOE 15 pCi/g             EPA PRG

Note:  DOE employs two different standards for thorium-232, 5 pico-curies per gram (pCi/g) and 15
pCi/g, depending upon depth from the surface.  For Th-232, EPA will generally use the 5 pCi/g soil limit,
as an Applicable or Relevant and Appropriate Requirement (ARAR), rather than its PRG.
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Comparison of DOE Cleanup Standards for SSFL with

EPA’s Preliminary Remediation Goals

Rural Residential Exposure Pathway

     DOE Cleanup Standard                          EPA PRG
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Comparison of DOE Cleanup Standards for SSFL with

EPA’s Preliminary Remediation Goals

Rural Residential Exposure Pathway

      DOE Cleanup Standard                          EPA PRG
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Comparison of DOE Cleanup Standards for SSFL with

EPA’s Preliminary Remediation Goals

Rural Residential Exposure Pathway

        DOE Cleanup Standard                          EPA PRG
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Comparison of DOE Cleanup
Standards

 for SSFL with EPA’s
Preliminary Remediation Goals

SET B

Suburban Residential
Exposure Pathway



Comparison of DOE Cleanup Standards for SSFL with

EPA’s Preliminary Remediation Goals

Suburban Residential Exposure Pathway

DOE Cleanup Standard                       EPA PRG
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Comparison of DOE Cleanup Standards for SSFL with

EPA’s Preliminary Remediation Goals

Suburban Residential Exposure Pathway

DOE Cleanup Standard                      EPA PRG
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Comparison of DOE Cleanup Standards for SSFL with

EPA’s Preliminary Remediation Goals

Suburban Residential Exposure Pathway

DOE Cleanup Standard                      EPA PRG
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Comparison of DOE Cleanup Standards for SSFL with

EPA’s Preliminary Remediation Goals

Suburban Residential Exposure Pathway

DOE Cleanup Standard                     EPA PRG
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Comparison of DOE Cleanup Standards for SSFL with

EPA’s Preliminary Remediation Goals

Suburban Residential Exposure Pathway

DOE Cleanup Standard                     EPA PRG
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Comparison of DOE Cleanup Standards for SSFL with

EPA’s Preliminary Remediation Goals

Suburban Residential Exposure Pathway

  DOE Cleanup Standard                     EPA PRG
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Comparison of DOE Cleanup Standards for SSFL with

EPA’s Preliminary Remediation Goals

Suburban Residential Exposure Pathway

DOE Cleanup Standard                      EPA PRG
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Comparison of DOE Cleanup Standards for SSFL with
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Suburban Residential Exposure Pathway

DOE Cleanup Standard                       EPA PRG
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Comparison of DOE Cleanup Standards for SSFL with
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Suburban Residential Exposure Pathway

     DOE Cleanup Standard                          EPA PRG
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Comparison of DOE Cleanup Standards for SSFL with

EPA’s Preliminary Remediation Goals

Suburban Residential Exposure Pathway

   DOE Cleanup Standard                          EPA PRG
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Comparison of DOE Cleanup Standards for SSFL with

EPA’s Preliminary Remediation Goals

Suburban Residential Exposure Pathway

   DOE Cleanup Standard                          EPA PRG
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Comparison of DOE Cleanup Standards for SSFL with

EPA’s Preliminary Remediation Goals

Suburban Residential Exposure Pathway

DOE Cleanup Standard                     EPA PRG
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Comparison of DOE Cleanup Standards for SSFL with

EPA’s Preliminary Remediation Goals

Suburban Residential Exposure Pathway

DOE Cleanup Standard                     EPA PRG
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Comparison of DOE Cleanup Standards for SSFL with

EPA’s Preliminary Remediation Goals

Suburban Residential Exposure Pathway

      DOE Cleanup Standard                     EPA PRG
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Comparison of DOE Cleanup Standards for SSFL with

EPA’s Preliminary Remediation Goals

Suburban Residential Exposure Pathway

       DOE Cleanup Standard                     EPA PRG
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Comparison of DOE Cleanup Standards for SSFL with

EPA’s Preliminary Remediation Goals

Suburban Residential Exposure Pathway

       DOE Cleanup Standard                     EPA PRG
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Comparison of DOE Cleanup Standards for SSFL with

EPA’s Preliminary Remediation Goals

Suburban Residential Exposure Pathway

DOE Cleanup Standard                     EPA PRG
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Comparison of DOE Cleanup Standards for SSFL with

EPA’s Preliminary Remediation Goals

Suburban Residential Exposure Pathway

       DOE Cleanup Standard                     EPA PRG
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Comparison of DOE Cleanup Standards for SSFL with

EPA’s Preliminary Remediation Goals

Suburban Residential Exposure Pathway

DOE 5 pCi/g Cleanup Standard     DOE 15 pCi/g                EPA PRG
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Comparison of DOE Cleanup Standards for SSFL with

EPA’s Preliminary Remediation Goals

Suburban Residential Exposure Pathway

       DOE Cleanup Standard                     EPA PRG
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Comparison of DOE Cleanup Standards for SSFL with

EPA’s Preliminary Remediation Goals

Suburban Residential Exposure Pathway

DOE 5 pCi/g Cleanup Standard     DOE 15 pCi/g                EPA PRG

Note:  DOE employs two different standards for thorium-228, 5 pico-curies per gram (pCi/g) and 15
pCi/g, depending upon depth from the surface.  For Th-228, EPA will generally use the 5 pCi/g soil limit,
as an Applicable or Relevant and Appropriate Requirement (ARAR), rather than its PRG.

F46



Comparison of DOE Cleanup Standards for SSFL with

EPA’s Preliminary Remediation Goals

Suburban Residential Exposure Pathway

DOE 5 pCi/g Cleanup Standard     DOE 15 pCi/g                EPA PRG

Note:  DOE employs two different standards for thorium-2232, 5 pico-curies per gram (pCi/g) and 15
pCi/g, depending upon depth from the surface.  For Th-232, EPA will generally use the 5 pCi/g soil limit,
as an Applicable or Relevant and Appropriate Requirement (ARAR), rather than its PRG.
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Comparison of DOE Cleanup Standards for SSFL with

EPA’s Preliminary Remediation Goals

Suburban Residential Exposure Pathway

       DOE Cleanup Standard                     EPA PRG
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Comparison of DOE Cleanup Standards for SSFL with

EPA’s Preliminary Remediation Goals

Suburban Residential Exposure Pathway

       DOE Cleanup Standard                     EPA PRG
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Comparison of DOE Cleanup Standards for SSFL with

EPA’s Preliminary Remediation Goals

Suburban Residential Exposure Pathway

   DOE Cleanup Standard                     EPA PRG
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And
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Policy on Decommissioning
Department of Energy

Facilities under CERCLA



U.S. Department of Energy
U.S. Environmental Protection Agency

MEMORANDUM

SUBJECT: Policy on Decommissioning Department of Energy
Facilities Under CERCLA

FROM: Steven A. Herman
Assistant Administrator
Office of Enforcement and Compliance Assurance
United States Environmental Protection Agency

Elliott P. Laws
Assistant Administrator
Office of Solid Waste and Emergency Response
United States Environmental Protection Agency

Thomas P. Gumbly
Assistant Secretary for Environmental Management
United States Department of Energy

TO: See Addressees

The attached policy establishes the approach agreed upon by
the Environmental Protection Agency (EPA) and the Department of
Energy (DOE) for decommissioning surplus DOE facilities
consistent with the requirements of the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA).
This policy is the result of a joint effort by EPA and DOE to
develop an approach to decommissioning that ensures protection of
worker and public health and the environment, that is consistent
with CERCLA, that provides for stakeholder involvement, and that
achieves risk reduction without unnecessary delay.

Consistent with the jointly issued "Guidance on Accelerating
CERCLA Environmental Restoration at Federal Facilities" (August
22, 1994), this decommissioning policy encourages streamlined
decisionmaking.  This policy builds on the goal of that guidance
to "develop decisions that appropriately address the reduction of
risk to human health and the environment as expeditiously as the
law allows.

The policy establishes that decommissioning activities will
be conducted as non-time critical removal actions, unless the
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circumstances at the facility make it inappropriate.  Use of non-
time critical removals for conducting decommissioning activities
effectively integrates EPA oversight responsibility, DOE lead
agency responsibility, and state and stakeholder participation.

So that EPA can fulfill its responsibilities to ensure
compliance with CERCLA requirements, including remedy selection
at NPL facilities, DOE Operations Offices will consult with EPA
Regions and share information as determined by the DOE Operations
Office and affected EPA Region.  Decommissioning projects will
retain sufficient flexibility to tailor activities to meet
specific site needs and achieve risk reduction and environmental
restoration expeditiously.

This policy and any internal procedures adopted for its
implementation are intended exclusively for employees of the U.S.
Environmental Protection Agency, for employees of the U.S.
Department of Energy, and for DOE contractors.  This guidance
does not constitute rulemaking by EPA and may not be relied upon
to create a right or benefit, substantive or procedural,
enforceable at law or in equity, by any person.  EPA may take
action at variance with this guidance or its internal
implementing procedures.

Addressees:

United States Environmental Protection Agency
Waste Management Division Directors, Regions I-X
Federal Facility Leadership Council Regions I-X
Regional Counsels, Regions I-X
Federal Facilities Coordinators, Regions I-X

United States Department of Energy
Environmental Restoration Office Directors
Assistant Managers for Environmental Management,
DOE Operations Offices
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For purposes of this Policy, decommissioning includes those activities that take place after a facility has been1

deactivated and placed in an ongoing surveillance and maintenance program.  Decommissioning can include
decontamination and dismantlement. Decontamination encompasses the removal or reduction of radioactive or hazardous
contamination from facilities.      Dismantlement involves the disassembly or demolition, and removal, of any structure,
system, or component and the interim or long-term disposal of waste materials in compliance with applicable
requirements.

Deactivation  is the process of placing a facility in a safe and stable condition  that  is  protective  of  workers, the
public, and the environment until decommissioning is completed.  As the bridge between operations and
decommissioning, deactivation can accomplish operations-like activities such as final process runs, and also
decontamination activities aimed at placing the facility in a safe aid stable condition.

dpolicy.fin 5/22/95
1

POLICY ON DECOMMISSIONING OF DEPARTMENT OF ENERGY FACILITIES
UNDER THE COMPREHENSIVE ENVIRONMENTAL RESPONSE,

COMPENSATION, AND LIABILITY ACT (CERCLA)

PURPOSE

This Policy establishes the approach agreed upon by the Department of Energy (DOE)
and Environmental Protection Agency (EPA) for the conduct of decommissioning projects1

consistent with CERCLA requirements.  This Policy creates a framework for the conduct of
decommissioning of DOE facilities and provides guidance to EPA Regions and DOE
Operations Offices on the use of CERCLA response authority to decommission such facilities.  
The principal objectives of this Policy are to ensure that decommissioning activities are 
protective of worker and public health and the environment, consistent with CERCLA and,
where applicable, the Resource Conservation and Recovery Act (RCRA), ensure stakeholder
involvement, and achieve risk reduction without unnecessary delay.

This Policy builds on the foundation established in the recent EPA/DOE/DOD
"Guidance on Accelerating CERCLA Environmental Restoration at Federal Facilities" (August
22, 1994).  Specifically, this Policy represents the next step in realizing the goal of that
guidance to "develop decisions that appropriately address the reduction of risk to human
health and the environment as expeditiously as the law allows." To achieve that end, this
Policy endorses the use of removal action authority to conduct decommissioning, although
DOE and EPA recognize that removal action will nor necessarily be the final response action
needed at a facility subject to decommissioning.

The DOE Office of Environmental Management (EM), and EPA Federal Facilities
Restoration and Reuse Office (FFRRO) and Federal Facilities Enforcement Office (FFEO)
have developed this approach for applying CERCLA authority to decommissioning activities to
encourage streamlined decisionmaking in decommissioning activities.
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BACKGROUND

Executive Order 12580 "Superfund Implementation" delegates from the President to
the Secretary of Energy certain CERCLA response authorities for facilities under DOE
jurisdiction, custody, or control.  The EPA/DOE/DOD "Guidance on Accelerating CERCLA
Environmental Restoration at Federal Facilities" (August 22, 1994) reaffirms this point,
stating that "federal agencies, other than EPA, have jurisdiction for carrying out most response
actions at federal facility sites.  As EPA is not the lead agency at such sites, its role
is different from that at other Superfund sites." Consistent with Executive Order 12580, the
National Contingency Plan (NCP) designates DOE as the lead agency for responding to
releases on, or where the sole source of the release is from, a facility under DOE's
jurisdiction, custody, or control.   As lead agency, DOE is authorized to conduct removal
action, remedial action, and any other response measures consistent with the NCP.  The
exercise of such response authority must be in accordance with the requirements of section
120 of CERCLA.  For facilities that are listed on the National Priorities List (NPL), section
120 of CERCLA requires DOE and EPA to enter into an Interagency Agreement (IAG),
which establishes requirements for remedial action at the facility.  Therefore, the roles and
authority of DOE and EPA will be defined, in part, by the terms of such agreement.  For non-
NPL facilities, DOE may take response action subject to CERCLA, the NCP, and other
applicable requirements.

DOE will utilize CERCLA response authority whenever a hazardous substance is
released, or there is a substantial threat of release, into the environment, and response is
necessary to protect public health, welfare, or the environment.  DOE Order 5400.4 requires
DOE to respond to any release or substantial threat of a release of a hazardous substance into
the environment in a manner consistent with CERCLA and the NCP, regardless of whether or
not the release or threatened release is from a site listed on the NPL.

The definition of "environment" includes all natural media under U.S. jurisdiction.
CERCLA does not generally address releases which are entirely within buildings because the
presence of hazardous substances within a building does not constitute a release of such
substances into the environment.  Hazardous substances within a building, however, may pose
a substantial threat of a release that may require a CERCLA response.  Determining whether
a threat of a release is substantial will depend on the specific circumstances present at a
facility.

Under the authority delegated by Executive Order 12580, DOE is responsible for 
evaluating site conditions to determine if conditions or anticipated activities at facilities 
subject to decommissioning pose a substantial threat of release.  So that EPA can fulfill its
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EPA remedy selection authority is established by section 120(e) of CERCLA.  Section 120(e) provides that,2

absent agreement between EPA and the affected Federal agency,  EPA shalt select remedial actions at NPL facilities from
alternatives developed through the remedial investigation/feasibility study (RI/FS) process. DOE lead agency authority
for removal actions must be coordinated with any anticipated remedial action to ensure an orderly transition from removal
to remedial activity is achieved where applicable.
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responsibilities to ensure compliance with CERCLA requirements, including remedy 
selection,  at NPL facilities.  DOE Operations Offices will consult with EPA Regions and 2

share information as determined by the DOE Operations Office and affected EPA Region.  In 
the event EPA disagrees with DOE's determination as to the presence of a release or 
substantial threat of release, EPA and DOE should make every effort to resolve the dispute in 
a manner satisfactory to both parties.  If resolution is not possible and EPA determines that a
threat of release is substantial, then under section 106 of CERCLA, with the concurrence of 
the Attorney General, EPA may order DOE to take appropriate action.  EPA may also issue a
CERCLA section 106 order to any other party, including past or present DOE contractors, 
that is liable under CERCLA section 107.  EPA may further exercise any authority that is
provided under an applicable IAG to "stop work" until EPA concerns are satisfactorily
addressed.  RCRA Authorities may also be available to EPA.  Specifically, these authorities 
may address waste management, corrective action, and closure requirements that may be
established or enforced through regulations, permits, orders, or agreements.

SCOPE AND APPLICABILITY

This Policy applies to all decommissioning projects to be conducted by DOE.
Decommissioning projects that have selected the removal alternative as of the date this Policy 
is adopted are not subject to this Policy.  Such projects are encouraged, however, to proceed 
in a manner consistent with this Policy to the maximum extent practicable.

Decommissioning of facilities that are subject to the requirements of an interagency
agreement (IAG) in effect on the date this Policy is adopted will be conducted in accordance 
with such requirements.  When existing IAGs are renegotiated or amended, or new 
agreements are adopted, any requirements applicable to decommissioning activities should be 
in accordance with this Policy.

CERCLA RESPONSE ACTION TO DECOMMISSION FACILITIES

The NCP recognizes DOE as lead agency for the purpose of determining whether 
response action is necessary to protect health, welfare, or the environment, and what type of
response is most appropriate under the circumstances presented by the site.  Response action 
may be taken when DOE determines that the action will prevent, minimize, stabilize, or 
eliminate a risk to health or the environment.  When DOE determines that CERCLA removal
action is necessary, DOE is authorized to evaluate, select, and implement the removal action 
that DOE determines is most appropriate to address potential risks posed by the release or 
threat of release.  The selection and implementation of such response should comply with the
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requirements of CERCLA, the NCP, and other applicable authorities.  EPA has responsibility
to oversee compliance with these requirements.

Although the full range of CERCLA response actions may be applicable to
decommissioning activities, non-time critical removal actions should be used for
decommissioning, consistent with this Policy.  The alternative approaches available to conduct
decommissioning projects typically are clear and very limited.  This often will eliminate the 
need for the more thorough analysis of alternatives required for remedial actions.  Non-time
critical removal action requirements provide greater flexibility to develop decommissioning
plans that are appropriate for the circumstances presented.  Statutory time and dollar limits on
removal action do not apply to removal action conducted by DOE, which increases the scope of
projects that may be addressed by DOE removal action.  Most importantly, non-time 
critical removal actions usually will provide benefits to worker safety, public health, and the
environment more rapidly and cost-effectively than remedial actions.  For these reasons, DOE
may exercise removal action authority to conduct decommissioning whenever such action is
authorized by CERCLA, the NCP, and Executive Order 12580.  To ensure an adequate
regulatory role in the removal planning and decision process, EPA Regions are encouraged to
communicate with DOE Operations Offices concerning the level of consultation EPA believes 
is appropriate for specific decommissioning projects.  Such an approach will provide greater
assurances that the removal action will be consistent with CERCLA requirements and any
subsequent remedial action that may be necessary.

DOE Operations Offices will determine that removal action is appropriate for a 
particular project before proceeding.  The scope of activities that qualify removal actions 
under CERCLA includes site security or control precautions to reduce access or migration,
stabilization of structures or buildings, consolidation or removal of substances or structures, 
and any other actions deemed necessary by the lead agency.  Any activity that reduces risks 
or potential risks in a relatively short time-frame and can be identified as appropriate with a
relatively limited amount of analysis of alternatives may be taken under removal action 
authority.  CERCLA requires that removal actions should, to the extent practicable, contribute 
to the efficient performance of any long term remedial action conducted at the site.

DOE Decommissioning Program

The DOE Decommissioning Program will conduct decommissioning activities in
compliance with applicable requirements of CERCLA and the NCP.  The decision to conduct
decommissioning may be based on any change in the facility's condition that may trigger a 
need to respond to protect health or the environment, or any other factor that leads DOE to
determine that decommissioning of the facility is appropriate.  DOE will conduct a removal 
site evaluation as directed by the NCP to assess site conditions and determine whether a 
release or substantial threat of release exists at the facility.  At any facility for which DOE
conducts a removal site evaluation, DOE will consult with EPA and will provide, as 
requested, EPA with such information necessary for EPA to review such evaluation.  At any
facility where DOE determines that a release or substantial threat of release has not occurred,
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DOE will consult with EPA and provide any information necessary for EPA to evaluate such 
determination.

Both DOE Operations Offices and EPA Regions must take a good faith approach to
assessing potential decommissioning projects.  Unless the circumstances at the facility make it
inappropriate, decommissioning activities will he conducted as non-rime critical removal 
actions.  Non-time critical removal actions generally will provide the most appropriate level 
of analysis, oversight, public participation, and flexibility to conduct decommissioning in a
cost-effective manner that fully protects health and the environment.  Using non-time critical
removal action authority will enable DOE to exercise the flexibility provided in the NCP to 
reduce risks and achieve results without unnecessary expenditure or delay.

Compliance with Applicable Requirements Permits, Agreements, and Orders

Decommissioning activities must comply with all applicable requirements established 
by any existing IAGs, Federal Facility Agreements (FFAs), Site Treatment Plans required 
under the Federal Facility Compliance Act, permits and orders issued pursuant to authorized
State or Federal programs, and other applicable requirements.  Decommissioning activities
should comply with relevant and appropriate standards to the extent practicable, as provided 
by the NCP, and as necessary to contribute to the efficient performance of any long term
remedial action.

In particular, States authorized by EPA to implement and enforce State hazardous 
waste programs in lieu of RCRA may have authority under such programs to enforce
requirements applicable to decommissioning activities.  These requirements include waste
management, corrective action, and closure requirements which may be established or 
enforced through regulations, permits, orders, or agreements.  The degree to which State
hazardous waste and other requirements may affect decommissioning projects will depend on 
a number of site-specific factors including the scope of State authorization, and whether the
facility to be decommissioned is included within a RCRA-permitted facility or is otherwise
subject to RCRA requirements.  EPA and DOE intend to work with authorized States to
coordinate RCRA and CERCLA authorities to the maximum extent practicable in order to
prevent unnecessary duplication or delay in decommissioning projects subject to both 
authorities.

EPA Involvement

DOE lead agency responsibilities for determining whether response action is 
warranted, and what type of response is appropriate, must be coordinated with EPA oversight
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As described in footnote 2, EPA remedy selection authority applies to selection of remedial actions at NPL facilities3

from alternatives developed through the remedial investigation/feasibility study (RI/FS) process.  Removal actions selected
by DOE must be consistent with any longer term remedial activity anticipated at the site.
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and remedy selection authority  for facilities included in sites listed on the NPL.  Clarifying 3

the integration of DOE and EPA responsibilities at facilities included within a site listed on 
the NPL and subject to decommissioning is essential to achieving streamlined, effective 
response action that fully protects human health and the environment.  To achieve coordinated
integration with respect to decommissioning, this Policy establishes guidelines for defining the
appropriate level of EPA consultation and stakeholder participation.

EPA involvement with DOE decommissioning activities on NPL sites will depend on 
the complexity and potential risk to health and the environment posed by the facility to be
decommissioned.  EPA involvement should focus on key documents and decision points in 
the removal action process.  The NCP requires EPA approval of sampling and analysis plans
developed in accordance with section 300.415(b)(4) of the NCP.  EPA involvement may be
appropriate with respect to other steps in the removal process.

The extent of EPA involvement will be determined by the EPA Region and DOE
Operations Office responsible for the facility, based on the circumstances presented by each
facility.  Factors to be considered in determining EPA involvement in decommissioning 
projects include complexity, severity of potential risks, duration, cost, and appropriateness of
applying EPA resources to the project.  Where no IAG exists for the site, or where an 
existing IAG does not address decommissioning in general, or specific facilities appropriate 
for decommissioning in particular, the DOE Operations Office and EPA Region should 
identify the steps in the removal action process where EPA involvement can be most 
effective.  In particular, EPA involvement should ensure that decommissioning activities 
comply with applicable requirements, that protection of health and the environment is 
achieved, and that decommissioning is consistent with ongoing or subsequent remedial actions 
at the site.

Stakeholder Involvement

Decommissioning activities will be conducted in full compliance with the community
relations and public participation requirements established by CERCLA, the NCP, and DOE
policies.  The nature and scope of these stakeholder involvement requirements will depend on
the type of removal action taken.  All non-time critical removal actions will comply with the
public participation requirements applicable to such actions outlined in the NCP.  Where 
applicable, a formal community relations plan (CRP) will be prepared, specifying the 
community relations activities to be conducted during the removal.  The CRP will be prepared
prior to completion of the analysis of removal alternatives.  In addition, stakeholders will be
provided notice and an opportunity to submit comments on the analysis of removal 
alternatives.  Written responses to public comments will be prepared.
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DOE will establish an Administrative Record as provided by CERCLA section 113 
and the NCP for non-time critical removals.  The Administrative Record will include the 
results of the removal site evaluation and other factual information and analyses upon which 
the decision to conduct response action was based.  As additional information is developed 
that forms the basis for selection of the response action, such information will be included in 
the Administrative Record.  The Administrative Record will be accessible to the public,
consistent with the requirements of the NCP.  Public comments, and DOE's response, will be
included in the Administrative Record.

CONCLUSION

Use of non-time critical removals for conducting decommissioning activities 
effectively integrates DOE lead agency responsibility, EPA oversight responsibility, and
stakeholder participation.  The DOE Decommissioning Program will utilize DOE expertise in
devising and implementing appropriate solutions to decommissioning projects.  Effective EPA
oversight and stakeholder participation will be provided in compliance with applicable
requirements.  Decommissioning projects will retain sufficient flexibility to tailor activities to
meet specific site needs, and achieve risk reduction and restoration expeditiously.

* * * * *

  This policy and any internal procedures adopted for its implementation are intended
exclusively for employees of the U.S. Environmental Protection Agency, for employees of the
U.S. Department of Energy, and for DOE contractors.  This guidance does not constitute
rulemaking by the Agency and may not be relied upon to create a right or benefit, substantive 
or procedural, enforceable at law or in equity, by any person.  The Agency may take action at
variance with this guidance or its internal implementing procedures.
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Radionuclide Toxicity and Preliminary Remediation Goals for Superfund

Soil Ingestion Soil Ingestion Water Ingestion Food Ingestion Inhalation External Exposure Residential Agricultural Outdoor Indoor Tap Fish
Element Slope Factor Slope Factor-Adult Slope Factor Slope Factor Slope Factor Slope Factor Soil Soil Worker Soil Worker Soil Water Ingestion DAF=20 DAF=1
(Atomic Number) Isotope (risk/pCi) (risk/pCi) (risk/pCi) (risk/pCi) (risk/pCi) (risk/y per pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/L) (pCi/g) (pCi/g) (pCi/g)

Actinium (89) Ac-223      1.55E-08 3.58E+07 3.58E+07 5.83E+07 1.31E+08     
Actinium (89) Ac-224 1.53E-11 2.77E-12 5.59E-12 8.03E-12 4.07E-10 6.06E-07 1.15E+04 1.15E+04 1.89E+04 4.24E+04 8.52E+00 2.20E-01   
Actinium (89) Ac-225 5.18E-10 9.03E-11 1.89E-10 2.71E-10 2.86E-08 4.50E-08 6.36E+02 4.77E+02 2.44E+03 5.23E+03 2.52E-01 6.51E-03   
Actinium (89) Ac-226 2.00E-10 2.84E-11 6.92E-11 1.01E-10 4.33E-09 4.46E-07 1.46E+03 1.41E+03 2.54E+03 5.71E+03 6.88E-01 1.75E-02   
Actinium (89) Ac-227 3.81E-10 2.01E-10 2.01E-10 2.45E-10 1.49E-07 3.48E-10 2.53E+00 1.35E+00 1.14E+01 2.10E+01 2.37E-01 7.20E-03   
Actinium (89) Ac-227+D 1.16E-09 3.45E-10 4.86E-10 6.53E-10 2.09E-07 1.47E-06 1.04E-01 8.31E-02 2.09E-01 4.67E-01 9.80E-02 2.70E-03   
Actinium (89) Ac-228 5.55E-12 9.10E-13 1.99E-12 2.89E-12 4.92E-11 4.53E-06 7.32E+02 7.31E+02 1.19E+03 2.69E+03 2.39E+01 6.10E-01   
Aluminum (13) Al-26 4.70E-11 8.18E-12 1.73E-11 2.49E-11 6.92E-11 1.33E-05 8.38E-03 6.28E-03 1.64E-02 3.70E-02 2.75E+00 7.08E-02   
Aluminum (13) Al-28      9.32E-06 5.84E+04 5.84E+04 9.53E+04 2.14E+05     
Americium (95) Am-237 1.24E-13 3.12E-14 5.07E-14 7.18E-14 5.77E-14 1.35E-06 1.24E+04 1.23E+04 2.02E+04 4.54E+04 9.39E+02 2.46E+01 3.54E+12 1.77E+11
Americium (95) Am-238 2.28E-13 5.96E-14 9.62E-14 1.35E-13 9.51E-14 4.02E-06 3.09E+03 3.09E+03 5.05E+03 1.14E+04 4.95E+02 1.31E+01 1.03E+12 5.17E+10
Americium (95) Am-239 3.89E-12 5.99E-13 1.38E-12 2.01E-12 8.40E-13 6.91E-07 2.47E+03 2.16E+03 4.03E+03 9.07E+03 3.45E+01 8.77E-01 1.36E+09 6.79E+07
Americium (95) Am-240 6.81E-12 1.27E-12 2.59E-12 3.70E-12 1.41E-12 4.69E-06 8.53E+01 8.21E+01 1.39E+02 3.13E+02 1.84E+01 4.77E-01 3.97E+07 1.98E+06
Americium (95) Am-241 2.17E-10 9.10E-11 1.04E-10 1.34E-10 2.81E-08 2.76E-08 1.87E+00 1.32E-02 5.67E+00 1.19E+01 4.58E-01 1.32E-02 2.58E+00 1.29E-01
Americium (95) Am-242 5.14E-12 7.51E-13 1.79E-12 2.62E-12 5.03E-11 3.48E-08 3.57E+04 7.82E+03 5.94E+04 1.34E+05 2.66E+01 6.73E-01 5.79E+08 2.90E+07
Americium (95) Am-242m 1.29E-10 7.33E-11 7.07E-11 8.77E-11 1.56E-08 1.05E-09 5.63E+00 2.14E-02 2.24E+01 4.13E+01 6.74E-01 2.01E-02 1.30E-01 6.48E-03
Americium (95) Am-242m+D 2.21E-10 8.95E-11 1.04E-10 1.36E-10 2.81E-08 4.83E-08 1.45E+00 1.37E-02 3.87E+00 8.32E+00 4.58E-01 1.30E-02 8.81E-02 4.40E-03
Americium (95) Am-243 2.17E-10 9.03E-11 1.03E-10 1.34E-10 2.70E-08 9.47E-08 8.71E-01 1.27E-02 2.06E+00 4.51E+00 4.62E-01 1.32E-02 2.52E+00 1.26E-01
Americium (95) Am-243+D 2.32E-10 2.15E-12 1.08E-10 1.42E-10 2.70E-08 6.36E-07 1.66E-01 1.11E-02 3.44E-01 7.73E-01 4.41E-01 1.24E-02 2.52E+00 1.26E-01
Americium (95) Am-244 7.03E-12 1.12E-12 2.52E-12 3.66E-12 3.09E-12 3.58E-06 5.62E+02 5.35E+02 9.17E+02 2.06E+03 1.89E+01 4.82E-01 1.03E+09 5.16E+07
Americium (95) Am-244m 1.18E-13 3.81E-14 5.11E-14 7.10E-14 1.02E-13 5.09E-09 9.18E+06 5.49E+06 1.50E+07 3.38E+07 9.32E+02 2.48E+01 2.77E+13 1.38E+12
Americium (95) Am-245 6.11E-13 1.10E-13 2.22E-13 3.22E-13 1.56E-13 1.04E-07 9.52E+04 8.28E+04 1.56E+05 3.50E+05 2.15E+02 5.48E+00 2.84E+11 1.42E+10
Americium (95) Am-246 2.93E-13 8.47E-14 1.23E-13 1.73E-13 1.31E-13 2.93E-06 1.07E+04 1.06E+04 1.74E+04 3.92E+04 3.87E+02 1.02E+01 5.11E+12 2.55E+11
Americium (95) Am-246m 1.48E-13 4.96E-14 6.59E-14 9.10E-14 3.96E-14 4.83E-06 1.01E+04 1.01E+04 1.65E+04 3.71E+04 7.23E+02 1.94E+01 2.32E+13 1.16E+12
Antimony (51) Sb-115 1.16E-13 3.70E-14 5.14E-14 7.10E-14 2.33E-14 3.92E-06 9.78E+03 9.78E+03 1.60E+04 3.59E+04 9.26E+02 2.48E+01   
Antimony (51) Sb-116 1.07E-13 3.89E-14 4.96E-14 6.81E-14 1.88E-14 1.05E-05 7.35E+03 7.35E+03 1.20E+04 2.70E+04 9.60E+02 2.59E+01   
Antimony (51) Sb-116m 4.00E-13 1.18E-13 1.76E-13 2.45E-13 8.81E-14 1.47E-05 1.38E+03 1.38E+03 2.24E+03 5.05E+03 2.71E+02 7.20E+00   
Antimony (51) Sb-117 1.70E-13 3.50E-14 6.59E-14 9.44E-14 4.07E-14 5.78E-07 1.26E+04 1.26E+04 2.05E+04 4.61E+04 7.23E+02 1.87E+01   
Antimony (51) Sb-118m 1.67E-12 4.07E-13 6.99E-13 9.81E-13 2.64E-13 1.21E-05 3.36E+02 3.36E+02 5.48E+02 1.23E+03 6.81E+01 1.80E+00   
Antimony (51) Sb-119 1.35E-12 2.01E-13 4.77E-13 6.96E-13 1.74E-13 2.58E-09 1.82E+05 1.57E+05 3.34E+05 7.50E+05 9.98E+01 2.53E+00   
Antimony (51) Sb-120a 5.44E-14 1.94E-14 2.48E-14 3.42E-14 1.12E-14 1.94E-06 3.95E+04 3.95E+04 6.45E+04 1.45E+05 1.92E+03 5.16E+01   
Antimony (51) Sb-120b 1.08E-11 2.45E-12 4.44E-12 6.22E-12 3.30E-12 1.15E-05 1.28E+01 1.28E+01 2.09E+01 4.69E+01 1.07E+01 2.84E-01   
Antimony (51) Sb-122 3.03E-11 4.44E-12 1.06E-11 1.55E-11 5.48E-12 1.97E-06 1.59E+02 1.58E+02 2.60E+02 5.84E+02 4.49E+00 1.14E-01   
Antimony (51) Sb-124 3.50E-11 6.03E-12 1.29E-11 1.85E-11 2.43E-11 8.89E-06 1.58E+00 1.58E+00 2.58E+00 5.81E+00 3.69E+00 9.53E-02   
Antimony (51) Sb-124m      1.56E-06 5.04E+05 5.04E+05 8.23E+05 1.85E+06     
Antimony (51) Sb-124n 3.81E-14 1.20E-14 1.67E-14 2.32E-14 1.15E-14 7.76E-12 3.30E+09 1.76E+09 1.07E+10 2.31E+10 2.85E+03 7.60E+01   
Antimony (51) Sb-125 1.12E-11 2.38E-12 4.37E-12 6.14E-12 1.66E-11 1.81E-06 4.62E-01 4.61E-01 7.56E-01 1.70E+00 1.09E+01 2.87E-01   
Antimony (51) Sb-125+D 1.32E-11  5.13E-12 7.21E-12 1.93E-11 1.81E-06 4.62E-01 4.60E-01 7.56E-01 1.70E+00 9.28E+00 2.45E-01   
Antimony (51) Sb-126 2.93E-11 5.40E-12 1.11E-11 1.59E-11 1.15E-11 1.28E-05 5.33E+00 5.33E+00 8.70E+00 1.96E+01 4.29E+00 1.11E-01   
Antimony (51) Sb-126m 1.48E-13 5.11E-14 6.66E-14 9.21E-14 3.16E-14 6.94E-06 9.25E+03 9.25E+03 1.51E+04 3.39E+04 7.15E+02 1.91E+01   
Antimony (51) Sb-127 2.85E-11 4.29E-12 1.01E-11 1.47E-11 7.51E-12 3.07E-06 7.15E+01 7.12E+01 1.17E+02 2.63E+02 4.71E+00 1.20E-01   
Antimony (51) Sb-128a 1.19E-13 4.44E-14 5.51E-14 7.55E-14 2.12E-14 9.03E-06 1.30E+04 1.30E+04 2.12E+04 4.77E+04 8.64E+02 2.34E+01   
Antimony (51) Sb-128b 9.21E-12 1.67E-12 3.45E-12 4.96E-12 1.44E-12 1.40E-05 1.61E+02 1.61E+02 2.63E+02 5.91E+02 1.38E+01 3.56E-01   
Antimony (51) Sb-129 6.11E-12 9.81E-13 2.19E-12 3.19E-12 9.62E-13 6.85E-06 6.86E+02 6.86E+02 1.12E+03 2.52E+03 2.17E+01 5.53E-01   
Antimony (51) Sb-130 4.77E-13 1.44E-13 2.07E-13 2.88E-13 9.73E-14 1.51E-05 2.02E+03 2.02E+03 3.29E+03 7.41E+03 2.30E+02 6.12E+00   
Antimony (51) Sb-131 6.48E-13 1.59E-13 2.56E-13 3.59E-13 9.73E-14 9.08E-06 5.84E+03 5.84E+03 9.53E+03 2.14E+04 1.86E+02 4.91E+00   
Argon (18) Ar-37      0.00E+00         
Argon (18) Ar-39      5.94E-10 1.95E+02 1.48E+02 3.80E+02 8.55E+02     
Argon (18) Ar-41      6.39E-06 1.74E+03 1.74E+03 2.84E+03 6.38E+03     
Arsenic (33) As-69 2.39E-13 7.70E-14 1.05E-13 1.46E-13 4.29E-14 4.43E-06 1.81E+04 1.81E+04 2.95E+04 6.65E+04 4.54E+02 1.21E+01   
Arsenic (33) As-70 7.40E-13 2.16E-13 3.20E-13 4.48E-13 1.37E-13 1.96E-05 1.18E+03 1.18E+03 1.93E+03 4.34E+03 1.49E+02 3.94E+00   

Toxicity Soil to GroundwaterPreliminary Remediation Goals (PRG)

1 August 4, 2004A10



Radionuclide Toxicity and Preliminary Remediation Goals for Superfund

Soil Ingestion Soil Ingestion Water Ingestion Food Ingestion Inhalation External Exposure Residential Agricultural Outdoor Indoor Tap Fish
Element Slope Factor Slope Factor-Adult Slope Factor Slope Factor Slope Factor Slope Factor Soil Soil Worker Soil Worker Soil Water Ingestion DAF=20 DAF=1
(Atomic Number) Isotope (risk/pCi) (risk/pCi) (risk/pCi) (risk/pCi) (risk/pCi) (risk/y per pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/L) (pCi/g) (pCi/g) (pCi/g)

Toxicity Soil to GroundwaterPreliminary Remediation Goals (PRG)

Arsenic (33) As-71 6.07E-12 1.09E-12 2.28E-12 3.29E-12 1.52E-12 2.37E-06 1.32E+02 1.31E+02 2.16E+02 4.86E+02 2.09E+01 5.36E-01   
Arsenic (33) As-72 2.79E-11 4.55E-12 1.02E-11 1.48E-11 4.29E-12 8.21E-06 9.48E+01 9.39E+01 1.55E+02 3.49E+02 4.67E+00 1.19E-01   
Arsenic (33) As-73 4.40E-12 6.85E-13 1.56E-12 2.28E-12 3.88E-12 5.78E-09 1.01E+03 4.53E+02 2.93E+03 6.58E+03 3.05E+01 7.74E-01   
Arsenic (33) As-74 1.82E-11 3.17E-12 6.70E-12 9.69E-12 8.44E-12 3.35E-06 1.41E+01 1.39E+01 2.32E+01 5.21E+01 7.11E+00 1.82E-01   
Arsenic (33) As-76 2.70E-11 4.14E-12 9.66E-12 1.42E-11 4.14E-12 2.01E-06 3.79E+02 3.65E+02 6.27E+02 1.41E+03 4.93E+00 1.24E-01   
Arsenic (33) As-77 7.03E-12 1.06E-12 2.50E-12 3.67E-12 1.76E-12 3.58E-08 1.21E+04 8.19E+03 2.38E+04 5.35E+04 1.90E+01 4.81E-01   
Arsenic (33) As-78 1.61E-12 3.59E-13 6.33E-13 9.03E-13 2.69E-13 6.11E-06 2.20E+03 2.20E+03 3.59E+03 8.08E+03 7.52E+01 1.95E+00   
Astatine (85) At-207 1.66E-12 4.77E-13 6.96E-13 9.51E-13 7.77E-12 6.11E-06 1.85E+03 1.85E+03 3.01E+03 6.78E+03 6.84E+01 1.85E+00   
Astatine (85) At-211 8.21E-11 2.23E-11 3.37E-11 4.63E-11 3.58E-10 7.94E-08 3.10E+04 3.12E+04 5.60E+04 1.25E+05 1.41E+00 3.81E-02   
Astatine (85) At-215      8.09E-10 9.04E+14 9.04E+14 1.48E+15 3.32E+15     
Astatine (85) At-216      3.08E-09 7.92E+13 7.92E+13 1.29E+14 2.91E+14     
Astatine (85) At-217      1.32E-09 1.72E+12 1.72E+12 2.80E+12 6.30E+12     
Astatine (85) At-218      3.57E-09 1.02E+10 1.02E+10 1.67E+10 3.76E+10     
Barium (56) Ba-126 2.24E-12 4.66E-13 8.51E-13 1.22E-12 3.49E-13 5.83E-07 2.17E+04 2.16E+04 3.54E+04 7.96E+04 5.60E+01 1.45E+00   
Barium (56) Ba-128 4.33E-11 6.92E-12 1.52E-11 2.23E-11 7.22E-12 2.10E-07 1.59E+03 1.41E+03 2.70E+03 6.06E+03 3.13E+00 7.91E-02   
Barium (56) Ba-131 5.25E-12 1.02E-12 2.00E-12 2.87E-12 2.91E-12 1.77E-06 4.05E+01 4.04E+01 6.61E+01 1.49E+02 2.38E+01 6.15E-01   
Barium (56) Ba-131m 2.11E-14 6.88E-15 9.25E-15 1.29E-14 1.69E-14 1.67E-07 5.00E+05 5.00E+05 8.16E+05 1.84E+06 5.15E+03 1.37E+02   
Barium (56) Ba-133 1.39E-11 4.37E-12 6.81E-12 9.44E-12 1.16E-11 1.44E-06 1.75E-01 1.61E-01 3.06E-01 6.89E-01 6.99E+00 1.87E-01   
Barium (56) Ba-133m 9.07E-12 1.42E-12 3.19E-12 4.66E-12 2.04E-12 1.96E-07 2.64E+03 2.56E+03 4.35E+03 9.77E+03 1.49E+01 3.78E-01   
Barium (56) Ba-135m 7.29E-12 1.14E-12 2.56E-12 3.74E-12 1.61E-12 1.70E-07 4.13E+03 4.02E+03 6.79E+03 1.53E+04 1.86E+01 4.72E-01   
Barium (56) Ba-137m      2.69E-06 1.78E+05 1.78E+05 2.90E+05 6.53E+05     
Barium (56) Ba-139 9.73E-13 2.06E-13 3.70E-13 5.33E-13 1.79E-13 1.65E-07 8.92E+04 8.89E+04 1.46E+05 3.28E+05 1.29E+02 3.31E+00   
Barium (56) Ba-140 4.18E-11 6.77E-12 1.49E-11 2.17E-11 2.03E-11 7.61E-07 8.67E+01 8.37E+01 1.43E+02 3.21E+02 3.20E+00 8.13E-02   
Barium (56) Ba-141 5.59E-13 1.22E-13 2.14E-13 3.07E-13 9.69E-14 3.79E-06 1.76E+04 1.76E+04 2.87E+04 6.45E+04 2.23E+02 5.74E+00   
Barium (56) Ba-142 2.27E-13 5.88E-14 9.29E-14 1.31E-13 4.55E-14 4.85E-06 2.37E+04 2.37E+04 3.87E+04 8.71E+04 5.13E+02 1.35E+01   
Berkelium (97) Bk-245 9.73E-12 1.45E-12 3.43E-12 5.00E-12 7.22E-12 7.09E-07 2.41E+02 2.41E+02 3.94E+02 8.87E+02 1.39E+01 3.53E-01   
Berkelium (97) Bk-246 5.25E-12 9.99E-13 2.01E-12 2.88E-12 9.25E-13 4.25E-06 1.09E+02 1.09E+02 1.78E+02 4.00E+02 2.37E+01 6.12E-01   
Berkelium (97) Bk-247 2.49E-10 1.12E-10 1.24E-10 1.60E-10 3.26E-08 3.09E-07 3.27E-01 2.47E-01 6.80E-01 1.51E+00 3.84E-01 1.10E-02   
Berkelium (97) Bk-249 2.95E-12 5.99E-13 1.11E-12 1.57E-12 5.14E-11 2.63E-12 6.34E+03 6.61E+03 5.60E+04 1.02E+05 4.29E+01 1.12E+00   
Berkelium (97) Bk-250 1.54E-12 2.77E-13 5.66E-13 8.18E-13 1.03E-12 4.23E-06 1.49E+03 1.49E+03 2.43E+03 5.48E+03 8.41E+01 2.16E+00   
Beryllium (4) Be-10 2.02E-11 2.96E-12 7.03E-12 1.02E-11 9.40E-11 7.43E-10 2.48E+01 1.16E+01 1.97E+02 4.10E+02 6.77E+00 1.73E-01   
Beryllium (4) Be-7 2.02E-13 5.03E-14 8.66E-14 1.20E-13 2.13E-13 2.13E-07 7.46E+01 7.45E+01 1.22E+02 2.74E+02 5.50E+02 1.47E+01   
Bismuth (83) Bi-200 3.65E-13 9.36E-14 1.52E-13 2.13E-13 7.55E-14 1.06E-05 3.16E+03 3.16E+03 5.16E+03 1.16E+04 3.13E+02 8.28E+00   
Bismuth (83) Bi-201 1.09E-12 2.26E-13 4.22E-13 6.03E-13 1.90E-13 6.05E-06 1.87E+03 1.86E+03 3.04E+03 6.85E+03 1.13E+02 2.92E+00   
Bismuth (83) Bi-202 6.18E-13 1.66E-13 2.65E-13 3.69E-13 1.12E-13 1.24E-05 9.81E+02 9.81E+02 1.60E+03 3.60E+03 1.80E+02 4.78E+00   
Bismuth (83) Bi-203 4.85E-12 1.01E-12 1.92E-12 2.73E-12 8.21E-13 1.16E-05 1.48E+02 1.48E+02 2.42E+02 5.45E+02 2.48E+01 6.46E-01   
Bismuth (83) Bi-205 8.18E-12 1.79E-12 3.32E-12 4.66E-12 3.24E-12 8.19E-06 6.75E+00 6.72E+00 1.10E+01 2.48E+01 1.43E+01 3.78E-01   
Bismuth (83) Bi-206 1.98E-11 4.00E-12 7.73E-12 1.10E-11 5.85E-12 1.52E-05 8.91E+00 8.87E+00 1.46E+01 3.28E+01 6.16E+00 1.60E-01   
Bismuth (83) Bi-207 1.49E-11 2.77E-12 5.66E-12 8.14E-12 2.10E-11 7.08E-06 2.04E-02 1.65E-02 3.84E-02 8.65E-02 8.41E+00 2.17E-01   
Bismuth (83) Bi-210 2.55E-11 3.74E-12 8.92E-12 1.30E-11 3.17E-10 2.76E-09 4.80E+03 1.34E+03 8.55E+04 1.86E+05 5.34E+00 1.36E-01   
Bismuth (83) Bi-210m 1.45E-10 2.92E-11 5.51E-11 7.77E-11 1.17E-08 1.01E-06 9.27E-02 4.79E-02 2.16E-01 4.84E-01 8.64E-01 2.27E-02   
Bismuth (83) Bi-211      1.88E-07 3.03E+06 3.03E+06 4.95E+06 1.11E+07     
Bismuth (83) Bi-212 1.78E-12 4.40E-13 7.10E-13 9.99E-13 7.77E-11 8.87E-07 2.26E+04 2.24E+04 3.70E+04 8.33E+04 6.71E+01 1.77E+00   
Bismuth (83) Bi-213 1.28E-12 3.17E-13 5.11E-13 7.18E-13 6.85E-11 5.65E-07 4.71E+04 4.67E+04 7.70E+04 1.73E+05 9.32E+01 2.46E+00   
Bismuth (83) Bi-214 4.33E-13 1.47E-13 1.92E-13 2.65E-13 2.90E-11 7.48E-06 8.19E+03 8.19E+03 1.34E+04 3.01E+04 2.48E+02 6.66E+00   
Bromine (35) Br-74 3.19E-13 1.22E-13 1.50E-13 2.05E-13 6.44E-14 2.32E-05 2.08E+03 2.08E+03 3.39E+03 7.63E+03 3.17E+02 8.60E+00   
Bromine (35) Br-74m 5.29E-13 1.98E-13 2.46E-13 3.36E-13 1.15E-13 2.00E-05 1.47E+03 1.47E+03 2.40E+03 5.39E+03 1.94E+02 5.25E+00   
Bromine (35) Br-75 3.42E-13 1.22E-13 1.57E-13 2.13E-13 1.13E-13 5.21E-06 2.39E+03 2.38E+03 3.90E+03 8.77E+03 3.03E+02 8.28E+00   
Bromine (35) Br-76 3.34E-12 9.99E-13 1.45E-12 1.97E-12 1.10E-12 1.30E-05 9.62E+01 9.55E+01 1.57E+02 3.54E+02 3.28E+01 8.95E-01   
Bromine (35) Br-77 6.51E-13 2.20E-13 3.01E-13 4.03E-13 2.06E-13 1.34E-06 2.69E+02 2.65E+02 4.42E+02 9.94E+02 1.58E+02 4.38E+00   
Bromine (35) Br-80 1.03E-13 3.85E-14 4.70E-14 6.48E-14 1.80E-14 3.55E-07 1.97E+05 1.95E+05 3.22E+05 7.25E+05 1.01E+03 2.72E+01   
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Radionuclide Toxicity and Preliminary Remediation Goals for Superfund

Soil Ingestion Soil Ingestion Water Ingestion Food Ingestion Inhalation External Exposure Residential Agricultural Outdoor Indoor Tap Fish
Element Slope Factor Slope Factor-Adult Slope Factor Slope Factor Slope Factor Slope Factor Soil Soil Worker Soil Worker Soil Water Ingestion DAF=20 DAF=1
(Atomic Number) Isotope (risk/pCi) (risk/pCi) (risk/pCi) (risk/pCi) (risk/pCi) (risk/y per pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/L) (pCi/g) (pCi/g) (pCi/g)

Toxicity Soil to GroundwaterPreliminary Remediation Goals (PRG)

Bromine (35) Br-80m 6.70E-13 1.97E-13 2.82E-13 3.89E-13 2.43E-13 5.95E-09 3.64E+05 1.38E+05 1.26E+06 2.82E+06 1.69E+02 4.53E+00   
Bromine (35) Br-82 3.70E-12 1.24E-12 1.71E-12 2.30E-12 1.66E-12 1.24E-05 4.63E+01 4.58E+01 7.58E+01 1.70E+02 2.78E+01 7.67E-01   
Bromine (35) Br-83 1.94E-13 6.33E-14 8.44E-14 1.16E-13 1.21E-13 3.46E-08 2.32E+05 1.99E+05 4.01E+05 9.02E+05 5.64E+02 1.52E+01   
Bromine (35) Br-84 3.21E-13 1.19E-13 1.48E-13 2.02E-13 7.18E-14 9.35E-06 4.10E+03 4.09E+03 6.69E+03 1.51E+04 3.22E+02 8.73E+00   
Cadmium (48) Cd-104 4.14E-13 1.02E-13 1.72E-13 2.41E-13 7.66E-14 9.70E-07 2.17E+04 1.74E+04 3.55E+04 8.00E+04 2.77E+02 7.32E+00 5.76E+11 2.88E+10
Cadmium (48) Cd-107 9.99E-13 1.49E-13 3.50E-13 5.11E-13 3.10E-13 3.48E-08 8.16E+04 5.61E+03 1.47E+05 3.30E+05 1.36E+02 3.45E+00 6.21E+09 3.11E+08
Cadmium (48) Cd-109 1.14E-11 3.36E-12 5.00E-12 6.70E-12 2.19E-11 8.73E-09 3.32E+01 2.66E-01 3.26E+02 7.25E+02 9.52E+00 2.63E-01 5.69E+02 2.85E+01
Cadmium (48) Cd-113 3.85E-11 2.18E-11 2.28E-11 2.90E-11 1.12E-10 7.36E-11 5.65E-01 2.80E-03 7.83E+01 1.42E+02 2.09E+00 6.08E-02 1.23E-01 6.14E-03
Cadmium (48) Cd-113m 5.11E-11 2.63E-11 2.87E-11 3.64E-11 1.30E-10 4.45E-10 8.70E-01 5.26E-03 1.05E+02 1.94E+02 1.66E+00 4.85E-02 3.67E-01 1.83E-02
Cadmium (48) Cd-115 2.47E-11 3.60E-12 8.66E-12 1.27E-11 5.14E-12 1.01E-06 3.46E+02 2.71E+01 6.13E+02 1.38E+03 5.50E+00 1.39E-01 3.70E+06 1.85E+05
Cadmium (48) Cd-115m 4.74E-11 7.70E-12 1.70E-11 2.46E-11 2.92E-11 1.13E-07 6.69E+01 7.50E-01 2.72E+02 6.10E+02 2.80E+00 7.17E-02 4.70E+03 2.35E+02
Cadmium (48) Cd-117 3.81E-12 6.22E-13 1.37E-12 1.99E-12 6.51E-13 5.23E-06 1.56E+03 1.12E+03 2.55E+03 5.73E+03 3.48E+01 8.86E-01 1.08E+10 5.39E+08
Cadmium (48) Cd-117m 3.26E-12 6.03E-13 1.22E-12 1.76E-12 6.55E-13 1.03E-05 5.86E+02 5.00E+02 9.58E+02 2.16E+03 3.90E+01 1.00E+00 6.65E+09 3.33E+08
Calcium (20) Ca-41 5.74E-13 3.24E-13 3.53E-13 4.37E-13 2.09E-13 0.00E+00 2.26E+01 3.90E+00 5.49E+03 9.88E+03 1.35E+02 4.04E+00   
Calcium (20) Ca-45 6.07E-12 1.52E-12 2.47E-12 3.37E-12 9.40E-12 3.96E-11 1.35E+02 3.14E+01 3.74E+04 6.98E+04 1.93E+01 5.23E-01   
Calcium (20) Ca-47 2.02E-11 3.85E-12 7.55E-12 1.08E-11 7.88E-12 5.24E-06 3.48E+01 3.24E+01 5.82E+01 1.31E+02 6.31E+00 1.63E-01   
Calcium (20) Ca-49      1.75E-05 7.99E+03 7.99E+03 1.30E+04 2.93E+04     
Californium (98) Cf-244 2.93E-13 9.03E-14 1.25E-13 1.74E-13 2.96E-11 6.83E-11 5.54E+08 5.07E+08 1.28E+09 2.79E+09 3.81E+02 1.01E+01   
Californium (98) Cf-246 6.11E-11 8.58E-12 2.11E-11 3.09E-11 1.47E-09 9.25E-11 6.07E+04 5.09E+04 7.92E+05 1.45E+06 2.26E+00 5.71E-02   
Californium (98) Cf-248 1.18E-10 2.42E-11 4.44E-11 6.22E-11 1.81E-08 4.73E-11 1.40E+02 1.16E+02 1.24E+03 2.28E+03 1.07E+00 2.84E-02   
Californium (98) Cf-249 2.54E-10 1.14E-10 1.27E-10 1.63E-10 3.40E-08 1.37E-06 8.15E-02 6.13E-02 1.62E-01 3.63E-01 3.75E-01 1.08E-02   
Californium (98) Cf-250 1.85E-10 7.10E-11 8.62E-11 1.12E-10 2.66E-08 4.48E-11 7.76E+00 5.67E+00 4.26E+01 7.76E+01 5.52E-01 1.57E-02   
Californium (98) Cf-251 2.67E-10 1.17E-10 1.32E-10 1.70E-10 3.40E-08 3.76E-07 2.70E-01 1.99E-01 5.64E-01 1.26E+00 3.61E-01 1.04E-02   
Californium (98) Cf-252   6.85E-08 9.30E+08 2.59E-05 8.66E-11 4.25E-17 1.02E-17 3.10E+00 6.97E+00 6.95E-04 1.90E-21   
Californium (98) Cf-253 1.20E-11 1.96E-12 4.26E-12 6.11E-12 4.22E-09 4.86E-11 2.51E+04 2.11E+04 2.13E+05 4.11E+05 1.12E+01 2.89E-01   
Californium (98) Cf-254      1.46E-13 9.58E+07 9.58E+07 1.56E+08 3.52E+08     
Carbon (6) C-11 8.70E-14 3.32E-14 4.07E-14 5.59E-14 2.78E-14 4.45E-06 1.34E+04 1.30E+03 2.19E+04 4.93E+04 1.17E+03 3.16E+01 6.71E+12 3.36E+11
Carbon (6) C-14 2.79E-12 1.38E-12 1.55E-12 2.00E-12 7.07E-12 7.83E-12 4.56E-01 5.63E-05 1.23E+03 2.24E+03 1.29E+00 8.82E-01 4.01E+01 2.00E+00
Cerium (58) Ce-134 4.59E-11 6.62E-12 1.59E-11 2.33E-11 6.96E-12 8.24E-09 1.79E+04 9.86E+02 5.09E+04 1.12E+05 2.99E+00 7.57E-02 1.35E+07 6.74E+05
Cerium (58) Ce-135 1.02E-11 1.78E-12 3.81E-12 5.48E-12 1.75E-12 7.74E-06 1.49E+02 1.48E+02 2.43E+02 5.48E+02 1.25E+01 3.22E-01 9.42E+08 4.71E+07
Cerium (58) Ce-137 3.64E-13 5.85E-14 1.31E-13 1.91E-13 4.11E-14 4.46E-08 5.06E+04 4.82E+04 8.26E+04 1.86E+05 3.64E+02 9.23E+00 1.05E+11 5.24E+09
Cerium (58) Ce-137m 9.99E-12 1.42E-12 3.47E-12 5.07E-12 1.94E-12 1.38E-07 4.23E+03 2.98E+03 6.98E+03 1.57E+04 1.37E+01 3.48E-01 2.71E+08 1.35E+07
Cerium (58) Ce-139 3.70E-12 6.07E-13 1.35E-12 1.95E-12 5.66E-12 4.54E-07 1.35E+01 1.29E+01 2.20E+01 4.96E+01 3.53E+01 9.04E-01 7.51E+04 3.75E+03
Cerium (58) Ce-143 2.04E-11 2.93E-12 7.10E-12 1.04E-11 3.74E-12 1.09E-06 5.63E+02 5.07E+02 9.22E+02 2.07E+03 6.71E+00 1.70E-01 1.44E+08 7.19E+06
Cerium (58) Ce-141 1.34E-11 1.89E-12 4.63E-12 6.77E-12 1.14E-11 2.27E-07 1.14E+02 8.46E+01 1.87E+02 4.21E+02 1.03E+01 2.61E-01 3.95E+05 1.97E+04
Cerium (58) Ce-144 1.02E-10 1.42E-11 3.52E-11 5.18E-11 1.10E-10 5.02E-08 4.46E+01 4.46E+00 9.36E+01 2.09E+02 1.35E+00 3.40E-02 5.64E+02 2.82E+01
Cerium (58) Ce-144+D 1.02E-10  3.53E-11 5.19E-11 1.10E-10 2.44E-07 1.14E+01 3.45E+00 1.99E+01 4.49E+01 1.35E+00 3.40E-02 5.64E+02 2.82E+01
Cesium (55) Cs-125 1.29E-13 4.77E-14 5.96E-14 8.18E-14 1.64E-14 2.92E-06 9.28E+03 8.60E+03 1.51E+04 3.41E+04 7.99E+02 2.16E+01 9.61E+12 4.81E+11
Cesium (55) Cs-126      4.74E-06 1.57E+05 1.57E+05 2.56E+05 5.76E+05     
Cesium (55) Cs-127 1.38E-13 5.00E-14 6.51E-14 8.73E-14 2.47E-14 1.68E-06 1.93E+03 1.69E+03 3.16E+03 7.11E+03 7.31E+02 2.02E+01 1.27E+11 6.34E+09
Cesium (55) Cs-128      3.92E-06 7.97E+04 7.97E+04 1.30E+05 2.93E+05     
Cesium (55) Cs-129 4.00E-13 1.38E-13 1.85E-13 2.48E-13 7.44E-14 1.05E-06 6.03E+02 3.63E+02 9.84E+02 2.21E+03 2.57E+02 7.11E+00 1.69E+09 8.45E+07
Cesium (55) Cs-130 1.02E-13 3.85E-14 4.74E-14 6.48E-14 1.24E-14 2.22E-06 1.84E+04 1.70E+04 3.00E+04 6.74E+04 1.00E+03 2.72E+01 2.74E+13 1.37E+12
Cesium (55) Cs-131 4.11E-13 1.37E-13 1.86E-13 2.49E-13 7.51E-14 4.90E-09 1.69E+04 1.25E+02 2.90E+04 6.52E+04 2.56E+02 7.08E+00 3.20E+07 1.60E+06
Cesium (55) Cs-132 2.89E-12 1.18E-12 1.46E-12 1.91E-12 5.92E-13 3.11E-06 4.20E+01 1.55E+01 6.86E+01 1.54E+02 3.26E+01 9.23E-01 9.12E+06 4.56E+05
Cesium (55) Cs-134 5.81E-11 4.48E-11 4.22E-11 5.14E-11 1.65E-11 7.10E-06 1.57E-01 7.47E-03 2.59E-01 5.82E-01 1.13E+00 3.43E-02 1.65E+02 8.24E+00
Cesium (55) Cs-134m 8.84E-14 3.28E-14 4.14E-14 5.55E-14 1.99E-14 5.02E-08 1.39E+05 3.41E+04 2.28E+05 5.12E+05 1.15E+03 3.18E+01 9.25E+11 4.63E+10
Cesium (55) Cs-135 7.18E-12 4.70E-12 4.74E-12 5.88E-12 1.86E-12 2.36E-11 1.78E+01 5.09E-03 3.63E+02 6.59E+02 1.00E+01 3.00E-01 1.84E+02 9.18E+00
Cesium (55) Cs-135m 9.10E-14 3.66E-14 4.51E-14 6.07E-14 1.32E-14 7.37E-06 3.12E+03 3.05E+03 5.09E+03 1.15E+04 1.06E+03 2.91E+01 9.16E+12 4.58E+11
Cesium (55) Cs-136 1.65E-11 7.22E-12 8.66E-12 1.12E-11 3.49E-12 1.00E-05 6.45E+00 1.56E+00 1.05E+01 2.37E+01 5.50E+00 1.57E-01 3.76E+05 1.88E+04
Cesium (55) Cs-137 4.33E-11 3.17E-11 3.04E-11 3.74E-11 1.19E-11 5.32E-10 3.88E+00 1.23E-03 6.50E+01 1.20E+02 1.57E+00 4.72E-02 5.66E+01 2.83E+00
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Radionuclide Toxicity and Preliminary Remediation Goals for Superfund

Soil Ingestion Soil Ingestion Water Ingestion Food Ingestion Inhalation External Exposure Residential Agricultural Outdoor Indoor Tap Fish
Element Slope Factor Slope Factor-Adult Slope Factor Slope Factor Slope Factor Slope Factor Soil Soil Worker Soil Worker Soil Water Ingestion DAF=20 DAF=1
(Atomic Number) Isotope (risk/pCi) (risk/pCi) (risk/pCi) (risk/pCi) (risk/pCi) (risk/y per pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/L) (pCi/g) (pCi/g) (pCi/g)

Toxicity Soil to GroundwaterPreliminary Remediation Goals (PRG)

Cesium (55) Cs-137+D 4.33E-11 3.17E-11 3.04E-11 3.74E-11 1.19E-11 2.55E-06 5.97E-02 1.20E-03 1.13E-01 2.53E-01 1.57E+00 4.72E-02 5.66E+01 2.83E+00
Cesium (55) Cs-138 3.40E-13 1.27E-13 1.58E-13 2.16E-13 4.00E-14 1.19E-05 3.18E+03 3.03E+03 5.19E+03 1.17E+04 3.01E+02 8.17E+00 7.08E+12 3.54E+11
Chlorine (17) Cl-36 7.66E-12 2.29E-12 3.30E-12 4.44E-12 2.50E-11 1.74E-09 5.65E-02 1.02E-02 1.08E+02 2.35E+02 1.44E+01 3.97E-01   
Chlorine (17) Cl-38 4.22E-13 1.55E-13 1.93E-13 2.64E-13 9.40E-14 7.93E-06 4.07E+03 3.89E+03 6.74E+03 1.52E+04 2.47E+02 6.68E+00   
Chlorine (17) Cl-39 3.31E-13 1.21E-13 1.52E-13 2.08E-13 9.36E-14 7.09E-06 3.05E+03 2.93E+03 5.05E+03 1.14E+04 3.13E+02 8.48E+00   
Chromium (24) Cr-48 1.84E-12 4.07E-13 7.44E-13 1.05E-12 7.51E-13 1.62E-06 5.45E+02 5.45E+02 8.90E+02 2.00E+03 6.40E+01 1.68E+00   
Chromium (24) Cr-49 3.20E-13 9.10E-14 1.35E-13 1.89E-13 7.36E-14 4.43E-06 6.54E+03 6.54E+03 1.07E+04 2.40E+04 3.53E+02 9.33E+00   
Chromium (24) Cr-51 4.96E-13 8.88E-14 1.85E-13 2.66E-13 1.67E-13 1.27E-07 2.41E+02 2.41E+02 3.93E+02 8.84E+02 2.57E+02 6.63E+00   
Cobalt (27) Co-55 1.23E-11 2.38E-12 4.63E-12 6.70E-12 2.07E-12 9.21E-06 1.26E+02 7.59E+00 2.06E+02 4.63E+02 1.03E+01 2.63E-01 6.68E+06 3.34E+05
Cobalt (27) Co-56 2.56E-11 5.29E-12 1.01E-11 1.43E-11 1.85E-11 1.80E-05 5.96E-01 3.31E-02 9.74E-01 2.19E+00 4.71E+00 1.23E-01 2.62E+02 1.31E+01
Cobalt (27) Co-57 2.78E-12 4.85E-13 1.04E-12 1.49E-12 2.09E-12 3.55E-07 8.73E+00 9.66E-02 1.44E+01 3.23E+01 4.58E+01 1.18E+00 1.68E+02 8.40E+00
Cobalt (27) Co-58 7.44E-12 1.57E-12 2.95E-12 4.18E-12 5.99E-12 4.48E-06 2.66E+00 1.27E-01 4.36E+00 9.80E+00 1.61E+01 4.22E-01 1.11E+03 5.56E+01
Cobalt (27) Co-58m 3.47E-13 5.99E-14 1.26E-13 1.83E-13 6.88E-14 1.00E-12 5.92E+06 5.65E+02 4.33E+08 7.99E+08 3.78E+02 9.64E+00 8.98E+08 4.49E+07
Cobalt (27) Co-60 4.03E-11 7.33E-12 1.57E-11 2.23E-11 3.58E-11 1.24E-05 3.61E-02 9.01E-04 6.02E-02 1.35E-01 3.03E+00 7.91E-02 2.41E+00 1.21E-01
Cobalt (27) Co-60m 5.88E-15 2.12E-15 2.66E-15 3.66E-15 3.96E-15 1.86E-08 6.24E+06 1.20E+06 1.02E+07 2.29E+07 1.79E+04 4.82E+02 1.16E+14 5.82E+12
Cobalt (27) Co-61 6.40E-13 1.32E-13 2.43E-13 3.49E-13 1.43E-13 2.48E-07 4.95E+04 1.59E+03 8.10E+04 1.82E+05 1.96E+02 5.05E+00 1.43E+10 7.16E+08
Cobalt (27) Co-62m 1.79E-13 6.55E-14 8.25E-14 1.13E-13 3.17E-14 1.35E-05 6.50E+03 5.51E+03 1.06E+04 2.39E+04 5.77E+02 1.56E+01 2.14E+12 1.07E+11
Copper (29) Cu-60 3.00E-13 1.04E-13 1.37E-13 1.89E-13 5.77E-14 1.93E-05 2.72E+03 2.72E+03 4.44E+03 1.00E+04 3.48E+02 9.33E+00   
Copper (29) Cu-61 1.20E-12 2.39E-13 4.63E-13 6.70E-13 2.41E-13 3.63E-06 1.64E+03 1.64E+03 2.68E+03 6.03E+03 1.03E+02 2.63E+00   
Copper (29) Cu-62      4.43E-06 2.83E+04 2.83E+04 4.61E+04 1.04E+05     
Copper (29) Cu-64 1.72E-12 2.93E-13 6.40E-13 9.32E-13 4.33E-13 8.30E-07 1.92E+03 1.89E+03 3.15E+03 7.08E+03 7.44E+01 1.89E+00   
Copper (29) Cu-66      4.32E-07 5.53E+05 5.53E+05 9.03E+05 2.03E+06     
Copper (29) Cu-67 5.29E-12 8.88E-13 1.94E-12 2.83E-12 2.35E-12 3.83E-07 8.38E+02 7.67E+02 1.40E+03 3.15E+03 2.45E+01 6.23E-01   
Curium (96) Cm-238 8.70E-13 1.65E-13 3.28E-13 4.70E-13 1.35E-11 1.90E-07 4.45E+04 4.40E+04 7.27E+04 1.64E+05 1.45E+02 3.75E+00 1.44E+12 7.21E+10
Curium (96) Cm-240 9.88E-11 1.53E-11 3.49E-11 5.07E-11 9.51E-09 6.19E-11 2.07E+03 1.23E+02 2.42E+04 4.46E+04 1.36E+00 3.48E-02 1.86E+05 9.29E+03
Curium (96) Cm-241 1.35E-11 2.15E-12 4.85E-12 7.03E-12 1.01E-10 1.94E-06 1.33E+01 1.31E+01 2.17E+01 4.88E+01 9.82E+00 2.51E-01 9.06E+05 4.53E+04
Curium (96) Cm-242 1.05E-10 1.87E-11 3.85E-11 5.48E-11 1.51E-08 7.73E-11 3.22E+02 1.89E+01 3.20E+03 5.92E+03 1.24E+00 3.22E-02 4.62E+03 2.31E+02
Curium (96) Cm-243 2.05E-10 7.84E-11 9.47E-11 1.23E-10 2.69E-08 4.19E-07 3.49E-01 1.27E-01 6.79E-01 1.52E+00 5.03E-01 1.43E-02 3.64E+01 1.82E+00
Curium (96) Cm-244 1.81E-10 6.88E-11 8.36E-11 1.08E-10 2.53E-08 4.85E-11 6.69E+00 3.04E-01 3.79E+01 6.90E+01 5.70E-01 1.63E-02 4.35E+01 2.17E+00
Curium (96) Cm-245 2.18E-10 9.14E-11 1.04E-10 1.35E-10 2.77E-08 2.38E-07 4.11E-01 9.22E-02 8.76E-01 1.95E+00 4.58E-01 1.31E-02 7.91E-01 3.96E-02
Curium (96) Cm-246 2.12E-10 9.03E-11 1.02E-10 1.31E-10 2.77E-08 4.57E-11 3.40E+00 1.29E-01 1.88E+01 3.42E+01 4.67E-01 1.35E-02 8.08E-01 4.04E-02
Curium (96) Cm-247 2.11E-10 8.58E-11 9.95E-11 1.30E-10 2.50E-08 1.31E-06 8.31E-02 4.28E-02 1.65E-01 3.71E-01 4.79E-01 1.36E-02 8.25E-01 4.13E-02
Curium (96) Cm-248   9.52E-09 1.23E-08 2.54E-06 3.42E-11 3.89E-01 1.43E-03 4.80E+00 1.08E+01 5.00E-03 1.43E-04 2.59E+01 1.29E+00
Curium (96) Cm-249 2.18E-13 4.92E-14 8.40E-14 1.20E-13 7.25E-14 8.51E-08 2.23E+05 2.22E+05 3.64E+05 8.19E+05 5.67E+02 1.47E+01 2.83E+13 1.42E+12
Dysprosium (66) Dy-155 1.35E-12 2.68E-13 5.25E-13 7.47E-13 2.45E-13 2.44E-06 8.33E+02 8.33E+02 1.36E+03 3.06E+03 9.07E+01 2.36E+00   
Dysprosium (66) Dy-157 5.62E-13 1.21E-13 2.26E-13 3.20E-13 8.33E-14 1.32E-06 1.90E+03 1.90E+03 3.10E+03 6.98E+03 2.11E+02 5.51E+00   
Dysprosium (66) Dy-159 1.47E-12 2.37E-13 5.29E-13 7.70E-13 1.28E-12 3.19E-08 1.83E+02 1.83E+02 3.00E+02 6.76E+02 9.00E+01 2.29E+00   
Dysprosium (66) Dy-165 1.15E-12 1.95E-13 4.14E-13 6.03E-13 2.10E-13 9.49E-08 9.17E+04 9.17E+04 1.50E+05 3.37E+05 1.15E+02 2.92E+00   
Dysprosium (66) Dy-166 3.22E-11 4.48E-12 1.11E-11 1.63E-11 8.36E-12 6.02E-08 3.85E+03 3.86E+03 6.69E+03 1.50E+04 4.29E+00 1.08E-01   
Einsteinium (99) Es-250 1.44E-13 3.55E-14 5.96E-14 8.36E-14 5.07E-13 1.69E-06 5.73E+03 5.73E+03 9.34E+03 2.10E+04 7.99E+02 2.11E+01   
Einsteinium (99) Es-251 2.89E-12 4.33E-13 1.02E-12 1.49E-12 6.40E-12 2.55E-07 2.41E+03 2.41E+03 3.94E+03 8.86E+03 4.67E+01 1.18E+00   
Einsteinium (99) Es-253 1.01E-10 1.44E-11 3.49E-11 5.11E-11 8.84E-09 1.25E-09 2.67E+03 2.77E+03 2.12E+04 4.19E+04 1.36E+00 3.45E-02   
Einsteinium (99) Es-254 1.50E-10 2.82E-11 5.51E-11 7.81E-11 1.85E-08 8.55E-09 1.03E+02 1.06E+02 4.05E+02 8.52E+02 8.64E-01 2.26E-02   
Einsteinium (99) Es-254m 7.88E-11 1.11E-11 2.73E-11 4.00E-11 1.53E-09 2.10E-06 2.45E+02 2.45E+02 4.02E+02 9.03E+02 1.74E+00 4.41E-02   
Erbium (68) Er-161 8.10E-13 1.65E-13 3.15E-13 4.51E-13 1.34E-13 4.09E-06 1.53E+03 1.53E+03 2.50E+03 5.63E+03 1.51E+02 3.91E+00   
Erbium (68) Er-165 2.42E-13 4.18E-14 8.95E-14 1.30E-13 3.13E-14 3.05E-08 6.40E+04 6.40E+04 1.05E+05 2.35E+05 5.32E+02 1.36E+01   
Erbium (68) Er-169 7.36E-12 1.02E-12 2.53E-12 3.70E-12 3.85E-12 9.10E-11 8.09E+04 8.41E+04 6.86E+05 1.35E+06 1.88E+01 4.77E-01   
Erbium (68) Er-171 5.74E-12 8.70E-13 2.02E-12 2.96E-12 9.40E-13 1.42E-06 1.90E+03 1.90E+03 3.10E+03 6.99E+03 2.36E+01 5.96E-01   
Erbium (68) Er-172 1.70E-11 2.55E-12 5.99E-12 8.77E-12 4.74E-12 2.20E-06 1.87E+02 1.87E+02 3.06E+02 6.88E+02 7.95E+00 2.01E-01   
Europium (63) Eu-145 6.77E-12 1.46E-12 2.73E-12 3.85E-12 1.81E-12 6.95E-06 2.05E+01 2.05E+01 3.35E+01 7.53E+01 1.74E+01 4.58E-01   
Europium (63) Eu-146 1.12E-11 2.45E-12 4.55E-12 6.40E-12 2.59E-12 1.16E-05 1.58E+01 1.58E+01 2.58E+01 5.81E+01 1.05E+01 2.76E-01   
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Radionuclide Toxicity and Preliminary Remediation Goals for Superfund

Soil Ingestion Soil Ingestion Water Ingestion Food Ingestion Inhalation External Exposure Residential Agricultural Outdoor Indoor Tap Fish
Element Slope Factor Slope Factor-Adult Slope Factor Slope Factor Slope Factor Slope Factor Soil Soil Worker Soil Worker Soil Water Ingestion DAF=20 DAF=1
(Atomic Number) Isotope (risk/pCi) (risk/pCi) (risk/pCi) (risk/pCi) (risk/pCi) (risk/y per pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/L) (pCi/g) (pCi/g) (pCi/g)

Toxicity Soil to GroundwaterPreliminary Remediation Goals (PRG)

Europium (63) Eu-147 5.37E-12 9.69E-13 2.02E-12 2.90E-12 3.85E-12 2.04E-06 1.73E+01 1.73E+01 2.82E+01 6.35E+01 2.36E+01 6.08E-01   
Europium (63) Eu-148 1.04E-11 2.38E-12 4.29E-12 6.03E-12 9.92E-12 9.84E-06 1.58E+00 1.58E+00 2.58E+00 5.80E+00 1.11E+01 2.92E-01   
Europium (63) Eu-149 1.40E-12 2.34E-13 5.14E-13 7.40E-13 1.07E-12 1.42E-07 6.39E+01 6.39E+01 1.04E+02 2.35E+02 9.26E+01 2.38E+00   
Europium (63) Eu-150a 6.88E-12 9.81E-13 2.38E-12 3.50E-12 1.03E-12 1.95E-07 8.22E+03 8.20E+03 1.35E+04 3.03E+04 2.00E+01 5.04E-01   
Europium (63) Eu-150b 1.08E-11 2.43E-12 4.33E-12 6.07E-12 1.12E-10 6.49E-06 2.29E-02 1.88E-02 4.29E-02 9.65E-02 1.10E+01 2.91E-01   
Europium (63) Eu-152 1.62E-11 2.96E-12 6.07E-12 8.70E-12 9.10E-11 5.30E-06 4.16E-02 3.76E-02 7.37E-02 1.66E-01 7.84E+00 2.03E-01   
Europium (63) Eu-152m 8.51E-12 1.25E-12 2.98E-12 4.37E-12 1.12E-12 1.33E-06 1.64E+03 1.64E+03 2.67E+03 6.02E+03 1.60E+01 4.04E-01   
Europium (63) Eu-154 2.85E-11 4.74E-12 1.03E-11 1.49E-11 1.15E-10 5.83E-06 4.99E-02 4.72E-02 8.57E-02 1.93E-01 4.62E+00 1.18E-01   
Europium (63) Eu-155 5.40E-12 8.07E-13 1.90E-12 2.77E-12 1.48E-11 1.24E-07 3.80E+00 3.74E+00 6.34E+00 1.43E+01 2.51E+01 6.37E-01   
Europium (63) Eu-156 3.56E-11 5.44E-12 1.27E-11 1.84E-11 1.37E-11 6.62E-06 8.41E+00 8.40E+00 1.37E+01 3.09E+01 3.75E+00 9.59E-02   
Europium (63) Eu-157 1.06E-11 1.54E-12 3.70E-12 5.40E-12 1.57E-12 9.60E-07 1.39E+03 1.39E+03 2.27E+03 5.11E+03 1.29E+01 3.27E-01   
Europium (63) Eu-158 5.22E-13 1.39E-13 2.14E-13 3.01E-13 1.10E-13 5.06E-06 5.25E+03 5.25E+03 8.57E+03 1.93E+04 2.23E+02 5.86E+00   
Fermium (100) Fm-252 4.92E-11 6.92E-12 1.69E-11 2.48E-11 1.03E-09 5.09E-11 1.28E+05 1.34E+05 1.59E+06 2.90E+06 2.82E+00 7.11E-02   
Fermium (100) Fm-253 1.48E-11 2.13E-12 5.14E-12 7.51E-12 1.28E-09 2.24E-07 1.25E+03 1.25E+03 2.05E+03 4.62E+03 9.26E+00 2.35E-01   
Fermium (100) Fm-254 6.07E-12 9.58E-13 2.15E-12 3.13E-12 1.98E-10 1.23E-10 6.42E+06 6.66E+06 4.19E+07 8.41E+07 2.21E+01 5.63E-01   
Fermium (100) Fm-255 4.77E-11 6.73E-12 1.65E-11 2.42E-11 8.84E-10 3.85E-09 9.57E+04 9.83E+04 3.52E+05 7.58E+05 2.89E+00 7.29E-02   
Fermium (100) Fm-257 1.23E-10 2.05E-11 4.40E-11 6.29E-11 2.04E-08 3.06E-07 2.59E+01 2.60E+01 4.43E+01 9.94E+01 1.08E+00 2.80E-02   
Fluorine (9) F-18 2.00E-13 7.88E-14 9.73E-14 1.30E-13 1.21E-13 4.45E-06 2.49E+03 2.49E+03 4.06E+03 9.14E+03 4.89E+02 1.36E+01   
Francium (87) Fr-219      1.44E-08 2.42E+11 2.42E+11 3.95E+11 8.88E+11     
Francium (87) Fr-220      3.25E-08 8.21E+07 8.21E+07 1.34E+08 3.02E+08     
Francium (87) Fr-221      1.11E-07 2.29E+06 2.29E+06 3.73E+06 8.40E+06     
Francium (87) Fr-222 3.43E-12 1.07E-12 1.48E-12 2.02E-12 2.42E-11 1.14E-08 7.12E+06 7.14E+06 1.20E+07 2.69E+07 3.22E+01 8.73E-01   
Francium (87) Fr-223 1.78E-11 4.85E-12 7.29E-12 1.00E-11 3.06E-12 1.40E-07 3.92E+05 3.93E+05 6.49E+05 1.46E+06 6.53E+00 1.76E-01   
Gadolinium (64) Gd-145 1.99E-13 6.59E-14 8.92E-14 1.23E-13 3.63E-14 1.13E-05 4.71E+03 4.71E+03 7.69E+03 1.73E+04 5.34E+02 1.43E+01   
Gadolinium (64) Gd-146 1.39E-11 2.26E-12 5.03E-12 7.29E-12 2.27E-11 5.56E-07 3.14E+01 3.13E+01 5.14E+01 1.16E+02 9.47E+00 2.42E-01   
Gadolinium (64) Gd-147 6.33E-12 1.25E-12 2.46E-12 3.50E-12 1.34E-12 5.87E-06 9.08E+01 9.08E+01 1.48E+02 3.34E+02 1.94E+01 5.04E-01   
Gadolinium (64) Gd-148 9.07E-11 3.37E-11 4.22E-11 5.51E-11 1.26E-08 0.00E+00 7.84E+00 3.87E+00 5.48E+01 9.97E+01 1.13E+00 3.20E-02   
Gadolinium (64) Gd-149 6.03E-12 1.02E-12 2.23E-12 3.22E-12 2.76E-12 1.59E-06 5.66E+01 5.66E+01 9.24E+01 2.08E+02 2.14E+01 5.48E-01   
Gadolinium (64) Gd-151 3.20E-12 4.85E-13 1.14E-12 1.65E-12 2.92E-12 1.20E-07 5.85E+01 5.84E+01 9.59E+01 2.16E+02 4.18E+01 1.07E+00   
Gadolinium (64) Gd-152 6.29E-11 2.40E-11 2.97E-11 3.85E-11 9.10E-09 0.00E+00 1.01E+01 4.80E+00 7.02E+01 1.28E+02 1.60E+00 4.58E-02   
Gadolinium (64) Gd-153 4.26E-12 6.66E-13 1.52E-12 2.22E-12 6.55E-12 1.62E-07 2.15E+01 2.15E+01 3.52E+01 7.92E+01 3.13E+01 7.94E-01   
Gadolinium (64) Gd-159 9.21E-12 1.31E-12 3.19E-12 4.66E-12 1.46E-12 1.74E-07 6.22E+03 6.20E+03 1.02E+04 2.30E+04 1.49E+01 3.78E-01   
Gallium (31) Ga-65 1.39E-13 4.96E-14 6.33E-14 8.73E-14 2.84E-14 5.04E-06 1.59E+04 1.59E+04 2.60E+04 5.84E+04 7.52E+02 2.02E+01   
Gallium (31) Ga-66 1.80E-11 2.81E-12 6.40E-12 9.32E-12 2.18E-12 1.26E-05 1.72E+02 1.72E+02 2.80E+02 6.30E+02 7.44E+00 1.89E-01   
Gallium (31) Ga-67 2.89E-12 4.59E-13 1.04E-12 1.51E-12 9.55E-13 5.36E-07 4.84E+02 4.84E+02 7.90E+02 1.78E+03 4.58E+01 1.17E+00   
Gallium (31) Ga-68 7.18E-13 1.66E-13 2.83E-13 4.03E-13 1.28E-13 4.17E-06 4.30E+03 4.30E+03 7.02E+03 1.58E+04 1.68E+02 4.38E+00   
Gallium (31) Ga-70 1.19E-13 3.96E-14 5.22E-14 7.22E-14 2.92E-14 4.39E-08 1.31E+06 1.31E+06 2.14E+06 4.81E+06 9.12E+02 2.44E+01   
Gallium (31) Ga-72 1.53E-11 2.54E-12 5.59E-12 8.07E-12 2.17E-12 1.37E-05 1.05E+02 1.05E+02 1.72E+02 3.86E+02 8.52E+00 2.19E-01   
Gallium (31) Ga-73 3.92E-12 6.07E-13 1.39E-12 2.03E-12 6.14E-13 1.25E-06 3.31E+03 3.31E+03 5.40E+03 1.22E+04 3.43E+01 8.69E-01   
Germanium (32) Ge-66 7.99E-13 2.58E-13 3.70E-13 4.88E-13 2.50E-13 2.86E-06 3.12E+03 3.11E+03 5.11E+03 1.15E+04 1.29E+02 3.61E+00   
Germanium (32) Ge-67 2.28E-13 8.62E-14 1.06E-13 1.45E-13 4.59E-14 6.24E-06 1.04E+04 1.04E+04 1.70E+04 3.84E+04 4.49E+02 1.22E+01   
Germanium (32) Ge-68 1.85E-11 3.48E-12 6.96E-12 9.88E-12 4.88E-11 4.69E-13 3.25E+01 7.98E+00 1.12E+04 2.01E+04 6.84E+00 1.79E-01   
Germanium (32) Ge-69 2.35E-12 5.99E-13 9.84E-13 1.35E-12 8.81E-13 4.02E-06 1.29E+02 1.28E+02 2.11E+02 4.75E+02 4.84E+01 1.31E+00   
Germanium (32) Ge-71 1.73E-13 3.19E-14 6.48E-14 9.18E-14 5.18E-14 4.74E-13 8.53E+04 2.10E+04 2.66E+07 4.90E+07 7.35E+02 1.92E+01   
Germanium (32) Ge-75 1.85E-13 6.92E-14 8.66E-14 1.17E-13 8.44E-14 1.38E-07 1.06E+05 1.03E+05 1.74E+05 3.92E+05 5.50E+02 1.51E+01   
Germanium (32) Ge-77 2.81E-12 7.92E-13 1.22E-12 1.65E-12 1.15E-12 4.82E-06 3.72E+02 3.68E+02 6.09E+02 1.37E+03 3.90E+01 1.07E+00   
Germanium (32) Ge-78 6.22E-13 2.43E-13 3.09E-13 4.03E-13 2.48E-13 1.10E-06 1.27E+04 1.26E+04 2.08E+04 4.68E+04 1.54E+02 4.38E+00   
Gold (79) Au-193 2.05E-12 3.26E-13 7.36E-13 1.07E-12 4.55E-13 4.30E-07 2.65E+03 2.61E+03 4.36E+03 9.80E+03 6.47E+01 1.65E+00   
Gold (79) Au-194 4.22E-12 8.70E-13 1.66E-12 2.36E-12 7.92E-13 4.93E-06 1.04E+02 1.04E+02 1.70E+02 3.83E+02 2.87E+01 7.47E-01   
Gold (79) Au-195 4.22E-12 6.48E-13 1.50E-12 2.19E-12 6.48E-12 1.38E-07 3.22E+01 2.91E+01 5.47E+01 1.23E+02 3.17E+01 8.05E-01   
Gold (79) Au-195m      7.37E-07 3.25E+06 3.25E+06 5.31E+06 1.19E+07     
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Radionuclide Toxicity and Preliminary Remediation Goals for Superfund

Soil Ingestion Soil Ingestion Water Ingestion Food Ingestion Inhalation External Exposure Residential Agricultural Outdoor Indoor Tap Fish
Element Slope Factor Slope Factor-Adult Slope Factor Slope Factor Slope Factor Slope Factor Soil Soil Worker Soil Worker Soil Water Ingestion DAF=20 DAF=1
(Atomic Number) Isotope (risk/pCi) (risk/pCi) (risk/pCi) (risk/pCi) (risk/pCi) (risk/y per pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/L) (pCi/g) (pCi/g) (pCi/g)

Toxicity Soil to GroundwaterPreliminary Remediation Goals (PRG)

Gold (79) Au-198 1.78E-11 2.66E-12 6.29E-12 9.18E-12 4.00E-12 1.70E-06 1.82E+02 1.75E+02 3.01E+02 6.77E+02 7.57E+00 1.92E-01   
Gold (79) Au-198m 2.09E-11 3.20E-12 7.44E-12 1.08E-11 7.77E-12 1.89E-06 1.92E+02 1.85E+02 3.18E+02 7.15E+02 6.40E+00 1.63E-01   
Gold (79) Au-199 7.92E-12 1.16E-12 2.78E-12 4.07E-12 3.12E-12 2.79E-07 9.32E+02 8.49E+02 1.58E+03 3.55E+03 1.71E+01 4.33E-01   
Gold (79) Au-200 3.85E-13 9.92E-14 1.55E-13 2.20E-13 8.55E-14 1.30E-06 1.94E+04 1.93E+04 3.16E+04 7.11E+04 3.07E+02 8.02E+00   
Gold (79) Au-200m 1.48E-11 2.50E-12 5.44E-12 7.88E-12 2.81E-12 9.04E-06 1.20E+02 1.19E+02 1.96E+02 4.41E+02 8.75E+00 2.24E-01   
Gold (79) Au-201 1.01E-13 3.19E-14 4.33E-14 6.03E-14 3.30E-14 2.29E-07 2.02E+05 2.01E+05 3.29E+05 7.40E+05 1.10E+03 2.92E+01   
Hafnium (72) Hf-170 5.81E-12 1.05E-12 2.19E-12 3.14E-12 1.20E-12 2.04E-06 6.22E+02 6.22E+02 1.02E+03 2.29E+03 2.17E+01 5.62E-01   
Hafnium (72) Hf-172 1.37E-11 2.35E-12 4.96E-12 7.14E-12 6.92E-11 1.62E-07 7.57E+00 7.57E+00 1.25E+01 2.81E+01 9.60E+00 2.47E-01   
Hafnium (72) Hf-173 2.85E-12 5.00E-13 1.06E-12 1.52E-12 5.92E-13 1.34E-06 6.32E+02 6.32E+02 1.03E+03 2.32E+03 4.49E+01 1.16E+00   
Hafnium (72) Hf-175 5.29E-12 9.21E-13 1.96E-12 2.83E-12 4.29E-12 1.35E-06 8.95E+00 8.95E+00 1.46E+01 3.29E+01 2.43E+01 6.23E-01   
Hafnium (72) Hf-177m 4.74E-13 1.33E-13 2.01E-13 2.81E-13 1.81E-13 8.58E-06 2.76E+03 2.76E+03 4.51E+03 1.02E+04 2.37E+02 6.28E+00   
Hafnium (72) Hf-178m 3.89E-11 8.40E-12 1.51E-11 2.13E-11 3.70E-10 9.57E-06 1.60E-02 1.32E-02 2.98E-02 6.70E-02 3.15E+00 8.28E-02   
Hafnium (72) Hf-179m 1.81E-11 2.94E-12 6.55E-12 9.51E-12 1.38E-11 3.42E-06 9.86E+00 9.86E+00 1.61E+01 3.62E+01 7.27E+00 1.85E-01   
Hafnium (72) Hf-180m 1.89E-12 3.56E-13 7.18E-13 1.03E-12 4.14E-13 3.93E-06 9.40E+02 9.40E+02 1.53E+03 3.45E+03 6.63E+01 1.71E+00   
Hafnium (72) Hf-181 1.79E-11 2.75E-12 6.36E-12 9.25E-12 1.76E-11 2.24E-06 8.90E+00 8.90E+00 1.45E+01 3.27E+01 7.49E+00 1.91E-01   
Hafnium (72) Hf-182 1.27E-11 3.74E-12 5.37E-12 7.25E-12 3.41E-10 9.10E-07 1.22E-01 9.18E-02 2.40E-01 5.40E-01 8.87E+00 2.43E-01   
Hafnium (72) Hf-182m 2.70E-13 6.99E-14 1.11E-13 1.57E-13 1.04E-13 3.83E-06 5.18E+03 5.18E+03 8.45E+03 1.90E+04 4.29E+02 1.12E+01   
Hafnium (72) Hf-183 6.25E-13 1.31E-13 2.39E-13 3.42E-13 1.65E-13 3.30E-06 5.77E+03 5.77E+03 9.42E+03 2.12E+04 1.99E+02 5.16E+00   
Hafnium (72) Hf-184 8.18E-12 1.26E-12 2.91E-12 4.26E-12 1.38E-12 8.64E-07 5.70E+03 5.70E+03 9.31E+03 2.10E+04 1.64E+01 4.14E-01   
Holmium (67) Ho-155 2.63E-13 6.25E-14 1.05E-13 1.49E-13 5.29E-14 1.52E-06 1.67E+04 1.67E+04 2.73E+04 6.14E+04 4.54E+02 1.18E+01   
Holmium (67) Ho-157 3.49E-14 1.07E-14 1.54E-14 2.13E-14 7.36E-15 1.84E-06 5.26E+04 5.26E+04 8.58E+04 1.93E+05 3.09E+03 8.28E+01   
Holmium (67) Ho-159 3.96E-14 1.28E-14 1.78E-14 2.46E-14 1.22E-14 1.16E-06 3.18E+04 3.18E+04 5.20E+04 1.17E+05 2.68E+03 7.17E+01   
Holmium (67) Ho-161 1.33E-13 2.48E-14 4.96E-14 7.14E-14 1.98E-14 5.52E-08 1.47E+05 1.47E+05 2.40E+05 5.41E+05 9.60E+02 2.47E+01   
Holmium (67) Ho-162 1.29E-14 4.66E-15 5.96E-15 8.18E-15 5.40E-15 6.02E-07 1.35E+05 1.35E+05 2.20E+05 4.96E+05 7.99E+03 2.16E+02   
Holmium (67) Ho-162m 1.81E-13 4.55E-14 7.47E-14 1.05E-13 5.18E-14 2.46E-06 7.29E+03 7.29E+03 1.19E+04 2.68E+04 6.37E+02 1.68E+01   
Holmium (67) Ho-164 4.11E-14 1.26E-14 1.75E-14 2.45E-14 1.65E-14 2.78E-08 1.51E+06 1.51E+06 2.47E+06 5.55E+06 2.72E+03 7.20E+01   
Holmium (67) Ho-164m 1.05E-13 2.50E-14 4.14E-14 5.88E-14 3.48E-14 3.63E-08 8.95E+05 8.95E+05 1.46E+06 3.29E+06 1.15E+03 3.00E+01   
Holmium (67) Ho-166 2.67E-11 3.74E-12 9.21E-12 1.35E-11 3.85E-12 1.18E-07 6.19E+03 6.07E+03 1.04E+04 2.35E+04 5.17E+00 1.31E-01   
Holmium (67) Ho-166m 2.10E-11 4.29E-12 8.03E-12 1.14E-11 3.09E-10 7.69E-06 1.46E-02 1.10E-02 2.86E-02 6.44E-02 5.93E+00 1.55E-01   
Holmium (67) Ho-167 9.95E-13 1.73E-13 3.64E-13 5.25E-13 2.25E-13 1.45E-06 4.52E+03 4.52E+03 7.38E+03 1.66E+04 1.31E+02 3.36E+00   
Hydrogen (1) H-3 (vapor) 9.25E-14  5.07E-14 6.51E-14 5.62E-14 0.00E+00     1.44E+02  1.65E+02 8.25E+00
Hydrogen (1) H-3 (organic) 2.20E-13  1.12E-13 1.44E-13 1.99E-13  2.28E+00 1.60E-01 1.42E+00 3.20E+00  1.22E+01   
Indium (49) In-109 6.25E-13 1.32E-13 2.46E-13 3.50E-13 1.11E-13 2.90E-06 1.67E+03 1.67E+03 2.72E+03 6.13E+03 1.94E+02 5.04E+00   
Indium (49) In-110a 7.03E-13 1.68E-13 2.81E-13 4.00E-13 1.17E-13 7.13E-06 2.47E+03 2.47E+03 4.04E+03 9.09E+03 1.69E+02 4.41E+00   
Indium (49) In-110b 1.77E-12 4.51E-13 7.59E-13 1.05E-12 2.65E-13 1.41E-05 2.94E+02 2.94E+02 4.80E+02 1.08E+03 6.27E+01 1.68E+00   
Indium (49) In-111 3.40E-12 6.25E-13 1.29E-12 1.85E-12 8.03E-13 1.42E-06 2.11E+02 2.11E+02 3.44E+02 7.73E+02 3.69E+01 9.53E-01   
Indium (49) In-112 3.70E-14 1.33E-14 1.68E-14 2.32E-14 1.10E-14 1.15E-06 7.36E+04 7.36E+04 1.20E+05 2.70E+05 2.83E+03 7.60E+01   
Indium (49) In-113m 2.47E-13 5.11E-14 9.47E-14 1.35E-13 5.18E-14 1.05E-06 1.17E+04 1.17E+04 1.90E+04 4.28E+04 5.03E+02 1.31E+01   
Indium (49) In-114      1.35E-08 7.54E+07 7.54E+07 1.23E+08 2.77E+08     
Indium (49) In-114m 7.03E-11 1.07E-11 2.48E-11 3.60E-11 3.00E-11 3.57E-07 4.63E+01 4.54E+01 7.79E+01 1.75E+02 1.92E+00 4.90E-02   
Indium (49) In-115 5.85E-11 3.19E-11 3.38E-11 4.33E-11 4.03E-10 2.70E-10 9.73E+00 4.14E+00 5.14E+01 9.37E+01 1.41E+00 4.07E-02   
Indium (49) In-115m 1.24E-12 1.96E-13 4.40E-13 6.40E-13 2.15E-13 6.27E-07 7.21E+03 7.21E+03 1.18E+04 2.65E+04 1.08E+02 2.76E+00   
Indium (49) In-116m 3.77E-13 1.07E-13 1.62E-13 2.26E-13 8.77E-14 1.23E-05 1.83E+03 1.83E+03 2.98E+03 6.71E+03 2.94E+02 7.80E+00   
Indium (49) In-117 1.67E-13 4.74E-14 7.03E-14 9.84E-14 5.59E-14 2.90E-06 9.60E+03 9.60E+03 1.57E+04 3.52E+04 6.77E+02 1.79E+01   
Indium (49) In-117m 1.22E-12 2.17E-13 4.44E-13 6.44E-13 2.33E-13 3.35E-07 3.11E+04 3.11E+04 5.08E+04 1.14E+05 1.07E+02 2.74E+00   
Indium (49) In-119      3.54E-06 1.43E+05 1.43E+05 2.34E+05 5.27E+05     
Indium (49) In-119m 1.70E-13 5.85E-14 7.55E-14 1.04E-13 3.34E-14 5.63E-08 1.20E+06 1.20E+06 1.96E+06 4.42E+06 6.31E+02 1.70E+01   
Iodine (53) I-120 2.33E-12 5.66E-13 9.03E-13 2.46E-12 3.89E-13 1.33E-05 1.13E+03 4.13E+02 1.85E+03 4.16E+03 5.27E+01 7.17E-01 4.41E+09 2.21E+08
Iodine (53) I-120m 1.20E-12 3.53E-13 5.03E-13 1.30E-12 1.98E-13 2.55E-05 9.02E+02 6.09E+02 1.47E+03 3.31E+03 9.47E+01 1.36E+00 1.85E+10 9.26E+08
Iodine (53) I-121 5.59E-13 1.44E-13 2.27E-13 6.03E-13 9.81E-14 1.63E-06 5.88E+03 1.31E+03 9.60E+03 2.16E+04 2.10E+02 2.92E+00 7.12E+09 3.56E+08
Iodine (53) I-122      4.17E-06 8.08E+04 8.08E+04 1.32E+05 2.97E+05     
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Radionuclide Toxicity and Preliminary Remediation Goals for Superfund

Soil Ingestion Soil Ingestion Water Ingestion Food Ingestion Inhalation External Exposure Residential Agricultural Outdoor Indoor Tap Fish
Element Slope Factor Slope Factor-Adult Slope Factor Slope Factor Slope Factor Slope Factor Soil Soil Worker Soil Worker Soil Water Ingestion DAF=20 DAF=1
(Atomic Number) Isotope (risk/pCi) (risk/pCi) (risk/pCi) (risk/pCi) (risk/pCi) (risk/y per pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/L) (pCi/g) (pCi/g) (pCi/g)

Toxicity Soil to GroundwaterPreliminary Remediation Goals (PRG)

Iodine (53) I-123 1.96E-12 3.77E-13 6.96E-13 2.05E-12 3.03E-13 5.10E-07 3.01E+03 7.77E+01 4.93E+03 1.11E+04 6.84E+01 8.60E-01 5.99E+07 3.00E+06
Iodine (53) I-124 1.16E-10 2.18E-11 4.14E-11 1.22E-10 1.76E-11 5.10E-06 3.92E+01 1.75E-01 6.48E+01 1.46E+02 1.15E+00 1.45E-02 1.74E+04 8.72E+02
Iodine (53) I-125 5.55E-11 1.70E-11 2.54E-11 6.29E-11 1.06E-11 7.24E-09 3.28E+02 2.38E-02 2.46E+03 5.25E+03 1.87E+00 2.80E-02 1.37E+02 6.87E+00
Iodine (53) I-126 2.31E-10 3.24E-11 8.73E-11 2.48E-10 3.70E-11 1.96E-06 3.10E+01 2.79E-02 5.41E+01 1.22E+02 5.45E-01 7.11E-03 8.55E+02 4.27E+01
Iodine (53) I-128 1.89E-13 6.14E-14 8.14E-14 2.06E-13 3.04E-14 3.74E-07 1.30E+05 2.11E+04 2.13E+05 4.79E+05 5.85E+02 8.56E+00 5.14E+11 2.57E+10
Iodine (53) I-129 2.71E-10 1.14E-10 1.48E-10 3.22E-10 6.07E-11 6.10E-09 5.96E-01 2.76E-05 1.09E+01 2.08E+01 3.22E-01 5.48E-03 4.60E-03 2.30E-04
Iodine (53) I-130 1.80E-11 3.41E-12 6.36E-12 1.88E-11 2.76E-12 9.67E-06 1.69E+02 8.77E+00 2.77E+02 6.22E+02 7.49E+00 9.38E-02 7.43E+06 3.71E+05
Iodine (53) I-131 1.26E-10 2.43E-11 4.55E-11 1.34E-10 1.95E-11 1.59E-06 6.32E+01 8.33E-02 1.08E+02 2.43E+02 1.05E+00 1.32E-02 4.29E+03 2.14E+02
Iodine (53) I-132 2.22E-12 5.07E-13 8.44E-13 2.34E-12 3.74E-13 1.06E-05 8.33E+02 2.71E+02 1.36E+03 3.06E+03 5.64E+01 7.54E-01 1.63E+09 8.14E+07
Iodine (53) I-132m 1.70E-12 3.40E-13 6.11E-13 1.78E-12 2.70E-13 1.40E-06 1.04E+04 8.03E+02 1.70E+04 3.82E+04 7.79E+01 9.91E-01 6.12E+09 3.06E+08
Iodine (53) I-133 4.26E-11 7.25E-12 1.44E-11 4.40E-11 6.25E-12 2.72E-06 3.56E+02 2.34E+00 5.86E+02 1.32E+03 3.31E+00 4.01E-02 1.17E+06 5.83E+04
Iodine (53) I-134 5.96E-13 1.76E-13 2.50E-13 6.44E-13 1.02E-13 1.24E-05 1.87E+03 1.26E+03 3.05E+03 6.86E+03 1.90E+02 2.74E+00 3.78E+10 1.89E+09
Iodine (53) I-135 8.62E-12 1.64E-12 3.05E-12 8.99E-12 1.34E-12 7.83E-06 3.92E+02 3.32E+01 6.41E+02 1.44E+03 1.56E+01 1.96E-01 5.45E+07 2.73E+06
Iridium (77) Ir-182 2.33E-13 6.92E-14 9.95E-14 1.39E-13 5.03E-14 5.85E-06 1.39E+04 1.39E+04 2.27E+04 5.10E+04 4.79E+02 1.27E+01   
Iridium (77) Ir-184 1.67E-12 3.38E-13 6.44E-13 9.21E-13 3.30E-13 8.66E-06 7.77E+02 7.77E+02 1.27E+03 2.85E+03 7.39E+01 1.91E+00   
Iridium (77) Ir-185 3.61E-12 6.03E-13 1.32E-12 1.91E-12 7.25E-13 2.69E-06 5.39E+02 5.38E+02 8.80E+02 1.98E+03 3.61E+01 9.23E-01   
Iridium (77) Ir-186a 5.44E-12 1.04E-12 2.08E-12 2.98E-12 1.06E-12 7.40E-06 1.74E+02 1.74E+02 2.84E+02 6.38E+02 2.29E+01 5.92E-01   
Iridium (77) Ir-186b 5.07E-13 1.12E-13 2.00E-13 2.84E-13 1.11E-13 4.22E-06 2.75E+03 2.75E+03 4.49E+03 1.01E+04 2.38E+02 6.21E+00   
Iridium (77) Ir-187 1.57E-12 2.71E-13 5.77E-13 8.33E-13 2.87E-13 1.42E-06 1.36E+03 1.36E+03 2.22E+03 5.00E+03 8.25E+01 2.12E+00   
Iridium (77) Ir-188 6.40E-12 1.30E-12 2.52E-12 3.58E-12 1.38E-12 7.68E-06 6.37E+01 6.37E+01 1.04E+02 2.34E+02 1.89E+01 4.93E-01   
Iridium (77) Ir-189 4.29E-12 6.44E-13 1.51E-12 2.21E-12 2.33E-12 1.69E-07 3.72E+02 3.62E+02 6.14E+02 1.38E+03 3.15E+01 7.98E-01   
Iridium (77) Ir-190 1.50E-11 2.72E-12 5.66E-12 8.10E-12 8.81E-12 5.99E-06 1.17E+01 1.16E+01 1.91E+01 4.29E+01 8.41E+00 2.18E-01   
Iridium (77) Ir-190m 8.44E-14 1.59E-14 3.17E-14 4.55E-14 3.89E-14 8.69E-13 3.93E+08 1.22E+08 9.79E+09 1.88E+10 1.50E+03 3.88E+01   
Iridium (77) Ir-190n 1.07E-12 2.33E-13 4.26E-13 6.03E-13 2.14E-13 6.48E-06 1.01E+03 1.01E+03 1.65E+03 3.71E+03 1.12E+02 2.92E+00   
Iridium (77) Ir-191m      1.58E-07 9.37E+07 9.37E+07 1.53E+08 3.44E+08     
Iridium (77) Ir-192 2.04E-11 3.30E-12 7.36E-12 1.07E-11 2.41E-11 3.40E-06 3.36E+00 3.33E+00 5.49E+00 1.24E+01 6.47E+00 1.65E-01   
Iridium (77) Ir-192m 2.16E-12 6.77E-13 9.81E-13 1.32E-12 1.02E-10 5.39E-07 2.16E-01 1.63E-01 4.20E-01 9.45E-01 4.85E+01 1.34E+00   
Iridium (77) Ir-194 2.49E-11 3.52E-12 8.62E-12 1.26E-11 3.40E-12 4.09E-07 2.51E+03 2.37E+03 4.22E+03 9.49E+03 5.52E+00 1.40E-01   
Iridium (77) Ir-194m 2.29E-11 4.55E-12 8.88E-12 1.26E-11 4.59E-11 1.01E-05 4.90E-01 4.88E-01 8.00E-01 1.80E+00 5.36E+00 1.40E-01   
Iridium (77) Ir-195 1.10E-12 1.85E-13 3.96E-13 5.77E-13 2.39E-13 1.12E-07 7.22E+04 7.14E+04 1.18E+05 2.66E+05 1.20E+02 3.06E+00   
Iridium (77) Ir-195m 2.89E-12 4.63E-13 1.03E-12 1.50E-12 5.96E-13 1.58E-06 3.38E+03 3.37E+03 5.52E+03 1.24E+04 4.62E+01 1.18E+00   
Iron (26) Fe-52 1.94E-11 3.29E-12 7.07E-12 1.03E-11 2.73E-12 3.07E-06 7.99E+02 1.99E+02 1.30E+03 2.93E+03 6.74E+00 1.71E-01 2.15E+08 1.08E+07
Iron (26) Fe-55 2.09E-12 5.18E-13 8.62E-13 1.16E-12 7.99E-13 0.00E+00 2.69E+03 8.21E-01 2.21E+04 3.97E+04 5.52E+01 1.52E+00 1.02E+03 5.08E+01
Iron (26) Fe-59 2.07E-11 4.07E-12 7.88E-12 1.11E-11 1.33E-11 5.83E-06 3.26E+00 1.20E+00 5.32E+00 1.20E+01 6.04E+00 1.59E-01 1.16E+04 5.80E+02
Iron (26) Fe-60 3.53E-10 1.28E-10 1.80E-10 2.39E-10 1.84E-10 6.38E-12 2.03E+00 3.88E-04 1.39E+01 2.50E+01 2.65E-01 7.38E-03 1.75E-02 8.73E-04
Krypton (36) Kr-74      4.90E-06 2.16E+04 2.16E+04 3.53E+04 7.94E+04     
Krypton (36) Kr-76      1.73E-06 7.94E+02 7.94E+02 1.30E+03 2.91E+03     
Krypton (36) Kr-77      4.22E-06 3.87E+03 3.87E+03 6.31E+03 1.42E+04     
Krypton (36) Kr-79      1.08E-06 5.38E+02 5.38E+02 8.77E+02 1.97E+03     
Krypton (36) Kr-81      2.18E-08 5.12E+00 3.84E+00 1.00E+01 2.26E+01     
Krypton (36) Kr-81m      4.60E-07 1.22E+07 1.22E+07 2.00E+07 4.49E+07     
Krypton (36) Kr-83m      1.34E-11 8.29E+08 8.29E+08 1.35E+09 3.04E+09     
Krypton (36) Kr-85      1.05E-08 2.41E+01 2.23E+01 4.20E+01 9.45E+01     
Krypton (36) Kr-85m      5.46E-07 8.31E+03 8.31E+03 1.36E+04 3.05E+04     
Krypton (36) Kr-87      4.00E-06 3.99E+03 3.99E+03 6.52E+03 1.47E+04     
Krypton (36) Kr-88      1.02E-05 7.01E+02 7.01E+02 1.14E+03 2.58E+03     
Lanthanum (57) La-131 2.28E-13 5.74E-14 9.32E-14 1.31E-13 5.48E-14 2.76E-06 7.49E+03 7.49E+03 1.22E+04 2.75E+04 5.11E+02 1.35E+01   
Lanthanum (57) La-132 4.85E-12 8.44E-13 1.78E-12 2.58E-12 6.25E-13 9.52E-06 4.45E+02 4.45E+02 7.26E+02 1.63E+03 2.68E+01 6.84E-01   
Lanthanum (57) La-134      3.05E-06 5.99E+04 5.99E+04 9.78E+04 2.20E+05     
Lanthanum (57) La-135 3.96E-13 6.70E-14 1.46E-13 2.11E-13 5.03E-14 5.21E-08 2.00E+04 1.99E+04 3.26E+04 7.34E+04 3.26E+02 8.36E+00   
Lanthanum (57) La-137 9.44E-13 1.67E-13 3.48E-13 5.00E-13 1.39E-11 6.75E-09 1.61E+01 1.18E+01 3.23E+01 7.26E+01 1.37E+02 3.53E+00   
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Radionuclide Toxicity and Preliminary Remediation Goals for Superfund

Soil Ingestion Soil Ingestion Water Ingestion Food Ingestion Inhalation External Exposure Residential Agricultural Outdoor Indoor Tap Fish
Element Slope Factor Slope Factor-Adult Slope Factor Slope Factor Slope Factor Slope Factor Soil Soil Worker Soil Worker Soil Water Ingestion DAF=20 DAF=1
(Atomic Number) Isotope (risk/pCi) (risk/pCi) (risk/pCi) (risk/pCi) (risk/pCi) (risk/y per pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/L) (pCi/g) (pCi/g) (pCi/g)

Toxicity Soil to GroundwaterPreliminary Remediation Goals (PRG)

Lanthanum (57) La-138 8.81E-12 2.03E-12 3.53E-12 4.96E-12 3.05E-10 6.07E-06 1.84E-02 1.38E-02 3.60E-02 8.10E-02 1.35E+01 3.56E-01   
Lanthanum (57) La-140 3.05E-11 4.85E-12 1.10E-11 1.59E-11 4.77E-12 1.15E-05 4.38E+01 4.38E+01 7.15E+01 1.61E+02 4.33E+00 1.11E-01   
Lanthanum (57) La-141 5.37E-12 8.18E-13 1.88E-12 2.74E-12 7.44E-13 2.37E-07 2.17E+04 2.16E+04 3.56E+04 8.01E+04 2.53E+01 6.44E-01   
Lanthanum (57) La-142 1.48E-12 3.23E-13 5.77E-13 8.21E-13 2.42E-13 1.44E-05 9.15E+02 9.15E+02 1.49E+03 3.36E+03 8.25E+01 2.15E+00   
Lanthanum (57) La-143 3.14E-13 8.03E-14 1.26E-13 1.78E-13 5.66E-14 5.11E-07 1.68E+05 1.68E+05 2.74E+05 6.17E+05 3.78E+02 9.91E+00   
Lead (82) Pb-195m 1.20E-13 4.18E-14 5.48E-14 7.55E-14 4.37E-14 6.90E-06 1.12E+04 1.11E+04 1.82E+04 4.11E+04 8.69E+02 2.34E+01 5.15E+13 2.58E+12
Lead (82) Pb-198 6.18E-13 1.62E-13 2.60E-13 3.63E-13 1.43E-13 1.62E-06 5.23E+03 4.55E+03 8.53E+03 1.92E+04 1.83E+02 4.86E+00 1.31E+11 6.54E+09
Lead (82) Pb-199 3.28E-13 9.29E-14 1.42E-13 1.97E-13 7.44E-14 6.87E-06 1.97E+03 1.93E+03 3.22E+03 7.24E+03 3.35E+02 8.95E+00 6.13E+11 3.06E+10
Lead (82) Pb-200 4.03E-12 8.70E-13 1.58E-12 2.24E-12 1.16E-12 5.97E-07 1.58E+03 4.54E+02 2.58E+03 5.81E+03 3.01E+01 7.87E-01 2.68E+08 1.34E+07
Lead (82) Pb-201 1.47E-12 3.41E-13 5.92E-13 8.36E-13 3.50E-13 3.18E-06 6.80E+02 5.79E+02 1.11E+03 2.50E+03 8.04E+01 2.11E+00 3.74E+09 1.87E+08
Lead (82) Pb-202 3.74E-11 1.74E-11 2.22E-11 2.93E-11 1.43E-11 3.09E-12 9.48E+00 4.31E-03 1.02E+02 1.84E+02 2.15E+00 6.02E-02 2.66E-01 1.33E-02
Lead (82) Pb-202m 9.84E-13 2.65E-13 4.18E-13 5.85E-13 2.25E-13 9.32E-06 6.02E+02 5.78E+02 9.83E+02 2.21E+03 1.14E+02 3.01E+00 3.58E+10 1.79E+09
Lead (82) Pb-203 2.65E-12 5.59E-13 1.02E-12 1.46E-12 7.55E-13 1.09E-06 3.58E+02 1.90E+02 5.84E+02 1.31E+03 4.67E+01 1.21E+00 7.07E+07 3.54E+06
Lead (82) Pb-205 1.26E-12 4.92E-13 6.33E-13 8.25E-13 6.44E-13 3.50E-12 3.07E+02 1.53E-01 3.42E+03 6.22E+03 7.52E+01 2.14E+00 9.33E+00 4.66E-01
Lead (82) Pb-209 6.55E-13 1.22E-13 2.41E-13 3.49E-13 1.90E-13 5.37E-10 8.85E+06 2.70E+04 1.85E+07 4.13E+07 1.98E+02 5.05E+00 7.69E+10 3.85E+09
Lead (82) Pb-210 1.84E-09 5.99E-10 8.81E-10 1.18E-09 2.77E-09 1.41E-09 3.28E-01 1.87E-04 4.19E+00 7.56E+00 5.41E-02 1.49E-03 1.58E-02 7.92E-04
Lead (82) Pb-210+D 2.66E-09 2.04E-09 1.27E-09 3.44E-09 1.39E-08 4.21E-09 1.50E-01 6.42E-05 1.23E+00 2.22E+00 3.75E-02 5.13E-04 1.10E-02 5.50E-04
Lead (82) Pb-211 1.04E-12 2.63E-13 4.11E-13 5.81E-13 3.70E-11 2.29E-07 1.47E+05 5.50E+04 2.41E+05 5.41E+05 1.16E+02 3.04E+00 1.32E+12 6.58E+10
Lead (82) Pb-212 6.70E-11 1.31E-11 2.50E-11 3.54E-11 5.77E-10 5.09E-07 3.64E+03 8.00E+01 6.13E+03 1.38E+04 1.90E+00 4.98E-02 6.97E+07 3.49E+06
Lead (82) Pb-214 8.51E-13 2.21E-13 3.44E-13 4.85E-13 3.63E-11 9.82E-07 4.63E+04 3.49E+04 7.56E+04 1.70E+05 1.38E+02 3.64E+00 2.85E+12 1.43E+11
Lutetium (71) Lu-169 5.03E-12 9.69E-13 1.94E-12 2.77E-12 1.33E-12 4.73E-06 1.26E+02 1.26E+02 2.06E+02 4.63E+02 2.45E+01 6.37E-01   
Lutetium (71) Lu-170 1.06E-11 2.11E-12 4.14E-12 5.88E-12 2.25E-12 1.26E-05 3.36E+01 3.36E+01 5.48E+01 1.23E+02 1.15E+01 3.00E-01   
Lutetium (71) Lu-171 8.84E-12 1.52E-12 3.27E-12 4.70E-12 3.50E-12 2.90E-06 3.55E+01 3.55E+01 5.80E+01 1.30E+02 1.46E+01 3.75E-01   
Lutetium (71) Lu-172 1.47E-11 2.75E-12 5.59E-12 8.03E-12 6.03E-12 8.70E-06 1.45E+01 1.45E+01 2.37E+01 5.33E+01 8.52E+00 2.20E-01   
Lutetium (71) Lu-173 3.74E-12 6.03E-13 1.35E-12 1.96E-12 8.70E-12 2.92E-07 5.79E+00 5.79E+00 9.46E+00 2.13E+01 3.53E+01 9.00E-01   
Lutetium (71) Lu-174 4.11E-12 6.44E-13 1.46E-12 2.12E-12 1.42E-11 4.26E-07 1.65E+00 1.64E+00 2.70E+00 6.07E+00 3.26E+01 8.32E-01   
Lutetium (71) Lu-174m 9.73E-12 1.39E-12 3.38E-12 4.96E-12 1.51E-11 9.88E-08 5.95E+01 5.96E+01 9.83E+01 2.21E+02 1.41E+01 3.56E-01   
Lutetium (71) Lu-176 2.60E-11 4.11E-12 9.29E-12 1.35E-11 1.41E-10 1.83E-06 6.08E-02 4.56E-02 1.19E-01 2.69E-01 5.13E+00 1.31E-01   
Lutetium (71) Lu-176m 2.43E-12 3.74E-13 8.55E-13 1.25E-12 4.55E-13 2.78E-08 1.96E+05 1.96E+05 3.24E+05 7.28E+05 5.57E+01 1.41E+00   
Lutetium (71) Lu-177 1.02E-11 1.43E-12 3.53E-12 5.18E-12 4.66E-12 1.14E-07 1.09E+03 1.09E+03 1.80E+03 4.06E+03 1.35E+01 3.40E-01   
Lutetium (71) Lu-177m 2.60E-11 4.14E-12 9.36E-12 1.36E-11 5.70E-11 3.63E-06 1.45E+00 1.45E+00 2.36E+00 5.32E+00 5.09E+00 1.30E-01   
Lutetium (71) Lu-178 2.02E-13 6.25E-14 8.62E-14 1.20E-13 5.29E-14 6.76E-07 6.35E+04 6.35E+04 1.04E+05 2.33E+05 5.52E+02 1.47E+01   
Lutetium (71) Lu-178m 1.59E-13 5.37E-14 7.10E-14 9.84E-14 5.85E-14 4.26E-06 1.26E+04 1.26E+04 2.06E+04 4.63E+04 6.71E+02 1.79E+01   
Lutetium (71) Lu-179 3.21E-12 4.81E-13 1.12E-12 1.64E-12 5.14E-13 1.19E-07 3.71E+04 3.71E+04 6.07E+04 1.37E+05 4.25E+01 1.08E+00   
Magnesium (12) Mg-28 3.06E-11 5.22E-12 1.14E-11 1.65E-11 5.14E-12 6.56E-06 1.48E+02 1.48E+02 2.42E+02 5.44E+02 4.18E+00 1.07E-01   
Manganese (25) Mn-51 5.11E-13 1.37E-13 2.09E-13 2.95E-13 9.55E-14 4.37E-06 6.04E+03 5.62E+03 9.85E+03 2.22E+04 2.28E+02 5.98E+00 1.30E+12 6.50E+10
Manganese (25) Mn-52 1.58E-11 3.60E-12 6.44E-12 9.07E-12 4.40E-12 1.67E-05 9.03E+00 5.67E+00 1.48E+01 3.33E+01 7.39E+00 1.94E-01 1.39E+06 6.95E+04
Manganese (25) Mn-52m 2.82E-13 9.66E-14 1.27E-13 1.75E-13 5.07E-14 1.15E-05 5.02E+03 4.94E+03 8.20E+03 1.84E+04 3.75E+02 1.01E+01 1.03E+13 5.13E+11
Manganese (25) Mn-53 4.37E-13 6.99E-14 1.56E-13 2.25E-13 2.17E-13 0.00E+00 7.14E+01 3.37E-01 2.54E+04 4.58E+04 3.05E+02 7.84E+00 3.11E+01 1.56E+00
Manganese (25) Mn-54 5.14E-12 1.48E-12 2.28E-12 3.11E-12 5.88E-12 3.89E-06 6.92E-01 3.69E-01 1.13E+00 2.55E+00 2.09E+01 5.67E-01 7.42E+02 3.71E+01
Manganese (25) Mn-56 2.78E-12 5.11E-13 1.03E-12 1.48E-12 4.14E-13 8.44E-06 9.32E+02 7.82E+02 1.52E+03 3.43E+03 4.62E+01 1.19E+00 2.35E+10 1.17E+09
Mendelevium (101) Md-257 1.67E-12 2.59E-13 5.88E-13 8.58E-13 7.70E-11 3.62E-07 1.08E+04 1.08E+04 1.76E+04 3.96E+04 8.10E+01 2.06E+00   
Mendelevium (101) Md-258 1.23E-10 1.95E-11 4.33E-11 6.25E-11 1.68E-08 1.31E-09 8.24E+02 8.56E+02 6.27E+03 1.23E+04 1.10E+00 2.82E-02   
Mercury (80) Hg-193 1.14E-12 1.87E-13 4.11E-13 5.99E-13 2.53E-13 5.55E-07 1.04E+04 1.01E+04 1.71E+04 3.84E+04 1.16E+02 2.94E+00   
Mercury (80) Hg-193m 5.37E-12 9.10E-13 1.97E-12 2.84E-12 9.40E-13 4.54E-06 4.01E+02 3.94E+02 6.58E+02 1.48E+03 2.42E+01 6.21E-01   
Mercury (80) Hg-194 1.55E-10 2.00E-12 8.07E-11 1.06E-10 2.88E-11 5.04E-12 1.27E-01 2.33E-02 8.99E+02 1.62E+03 5.90E-01 1.66E-02   
Mercury (80) Hg-195 1.41E-12 2.27E-13 5.07E-13 7.36E-13 2.84E-13 7.34E-07 2.77E+03 2.70E+03 4.56E+03 1.03E+04 9.39E+01 2.40E+00   
Mercury (80) Hg-195m 9.55E-12 1.42E-12 3.36E-12 4.92E-12 2.33E-12 7.68E-07 6.02E+02 5.18E+02 1.04E+03 2.33E+03 1.42E+01 3.58E-01   
Mercury (80) Hg-197 4.07E-12 5.99E-13 1.43E-12 2.09E-12 1.25E-12 1.14E-07 2.40E+03 1.68E+03 4.53E+03 1.02E+04 3.33E+01 8.44E-01   
Mercury (80) Hg-197m 8.62E-12 1.24E-12 3.00E-12 4.40E-12 2.28E-12 2.50E-07 2.96E+03 2.10E+03 5.57E+03 1.25E+04 1.59E+01 4.01E-01   
Mercury (80) Hg-199m 1.63E-13 4.44E-14 6.70E-14 9.44E-14 6.33E-14 5.77E-07 4.95E+04 4.93E+04 8.09E+04 1.82E+05 7.11E+02 1.87E+01   
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Radionuclide Toxicity and Preliminary Remediation Goals for Superfund

Soil Ingestion Soil Ingestion Water Ingestion Food Ingestion Inhalation External Exposure Residential Agricultural Outdoor Indoor Tap Fish
Element Slope Factor Slope Factor-Adult Slope Factor Slope Factor Slope Factor Slope Factor Soil Soil Worker Soil Worker Soil Water Ingestion DAF=20 DAF=1
(Atomic Number) Isotope (risk/pCi) (risk/pCi) (risk/pCi) (risk/pCi) (risk/pCi) (risk/y per pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/L) (pCi/g) (pCi/g) (pCi/g)

Toxicity Soil to GroundwaterPreliminary Remediation Goals (PRG)

Mercury (80) Hg-203 1.27E-11 1.35E-12 5.70E-12 7.62E-12 8.95E-12 9.21E-07 1.84E+01 1.52E+01 3.22E+01 7.24E+01 8.35E+00 2.31E-01   
Molybdenum (42) Mo-101 1.48E-13 5.59E-14 6.88E-14 9.44E-14 4.33E-14 6.62E-06 1.26E+04 1.26E+04 2.06E+04 4.63E+04 6.92E+02 1.87E+01   
Molybdenum (42) Mo-90 1.39E-12 5.03E-13 6.59E-13 8.73E-13 1.24E-12 3.41E-06 1.05E+03 1.05E+03 1.71E+03 3.86E+03 7.23E+01 2.02E+00   
Molybdenum (42) Mo-93 5.29E-12 3.38E-12 3.35E-12 4.18E-12 1.27E-12 2.17E-10 8.58E+00 1.05E+00 3.46E+02 6.69E+02 1.42E+01 4.22E-01   
Molybdenum (42) Mo-93m 6.62E-13 2.51E-13 3.20E-13 4.26E-13 4.33E-13 1.09E-05 2.72E+02 2.72E+02 4.44E+02 9.99E+02 1.49E+02 4.14E+00   
Molybdenum (42) Mo-99 3.50E-12 1.18E-12 1.60E-12 2.11E-12 4.29E-12 6.64E-07 4.59E+02 4.37E+02 7.56E+02 1.70E+03 2.98E+01 8.36E-01   
Neodymium (60) Nd-136 6.70E-13 1.64E-13 2.70E-13 3.81E-13 1.34E-13 1.01E-06 2.38E+04 2.38E+04 3.89E+04 8.74E+04 1.76E+02 4.63E+00   
Neodymium (60) Nd-138 9.69E-12 1.49E-12 3.42E-12 5.00E-12 1.24E-12 6.73E-08 5.85E+04 5.70E+04 9.75E+04 2.19E+05 1.39E+01 3.53E-01   
Neodymium (60) Nd-139 1.21E-13 3.11E-14 4.96E-14 6.96E-14 2.37E-14 1.72E-06 2.39E+04 2.39E+04 3.89E+04 8.76E+04 9.60E+02 2.53E+01   
Neodymium (60) Nd-139m 2.86E-12 5.37E-13 1.08E-12 1.56E-12 4.96E-13 7.13E-06 5.18E+02 5.18E+02 8.46E+02 1.90E+03 4.41E+01 1.13E+00   
Neodymium (60) Nd-141 8.07E-14 1.61E-14 3.09E-14 4.40E-14 1.34E-14 2.28E-07 3.58E+04 3.58E+04 5.84E+04 1.31E+05 1.54E+03 4.01E+01   
Neodymium (60) Nd-141m      3.48E-06 3.37E+05 3.37E+05 5.50E+05 1.24E+06     
Neodymium (60) Nd-147 2.01E-11 2.86E-12 6.96E-12 1.02E-11 9.36E-12 4.87E-07 1.57E+02 1.56E+02 2.58E+02 5.80E+02 6.84E+00 1.73E-01   
Neodymium (60) Nd-149 1.51E-12 2.58E-13 5.44E-13 7.92E-13 3.19E-13 1.49E-06 7.88E+03 7.88E+03 1.29E+04 2.89E+04 8.75E+01 2.23E+00   
Neodymium (60) Nd-151 1.83E-13 4.63E-14 7.36E-14 1.04E-13 3.92E-14 4.10E-06 2.40E+04 2.40E+04 3.91E+04 8.80E+04 6.47E+02 1.70E+01   
Neon (10) Ne-19      4.47E-06 9.51E+05 9.51E+05 1.55E+06 3.49E+06     
Neptunium (93) Np-232 4.14E-14 1.57E-14 1.97E-14 2.70E-14 3.17E-14 5.25E-06 1.58E+04 1.56E+04 2.58E+04 5.80E+04 2.42E+03 6.53E+01 8.01E+12 4.01E+11
Neptunium (93) Np-233 1.14E-14 3.58E-15 5.03E-15 6.99E-15 2.49E-15 2.29E-07 1.47E+05 1.38E+05 2.40E+05 5.40E+05 9.47E+03 2.52E+02 5.18E+12 2.59E+11
Neptunium (93) Np-234 8.77E-12 1.72E-12 3.40E-12 4.85E-12 1.86E-12 7.06E-06 2.72E+01 1.13E+01 4.45E+01 1.00E+02 1.40E+01 3.64E-01 2.50E+05 1.25E+04
Neptunium (93) Np-235 9.99E-13 1.42E-13 3.46E-13 5.07E-13 1.15E-12 2.13E-09 8.57E+02 2.06E+00 1.62E+03 3.65E+03 1.38E+02 3.48E+00 3.03E+02 1.52E+01
Neptunium (93) Np-236a 2.56E-11 7.18E-12 1.05E-11 1.44E-11 9.77E-10 3.25E-07 3.33E-01 2.81E-03 6.70E-01 1.51E+00 4.54E+00 1.22E-01 2.72E-02 1.36E-03
Neptunium (93) Np-236b 3.19E-12 4.74E-13 1.11E-12 1.63E-12 8.07E-12 1.34E-07 6.68E+03 2.60E+02 1.10E+04 2.47E+04 4.29E+01 1.08E+00 1.69E+07 8.43E+05
Neptunium (93) Np-237 1.46E-10 4.70E-11 6.18E-11 8.29E-11 1.77E-08 5.36E-08 1.00E+00 4.93E-04 3.66E+00 8.04E+00 7.71E-01 2.13E-02 9.00E-02 4.50E-03
Neptunium (93) Np-237+D 1.62E-10 4.92E-11 6.74E-11 9.10E-11 1.77E-08 7.97E-07 1.30E-01 4.48E-04 2.72E-01 6.11E-01 7.07E-01 1.94E-02 9.00E-02 4.50E-03
Neptunium (93) Np-238 1.52E-11 2.33E-12 5.40E-12 7.88E-12 4.18E-12 2.62E-06 1.52E+02 2.13E+01 2.49E+02 5.60E+02 8.82E+00 2.24E-01 6.78E+05 3.39E+04
Neptunium (93) Np-239 1.47E-11 2.15E-12 5.14E-12 7.51E-12 4.00E-12 5.41E-07 6.57E+02 2.26E+01 1.08E+03 2.43E+03 9.26E+00 2.35E-01 5.75E+05 2.87E+04
Neptunium (93) Np-240 5.55E-13 1.37E-13 2.23E-13 3.16E-13 1.95E-13 5.80E-06 3.23E+03 2.91E+03 5.28E+03 1.19E+04 2.14E+02 5.58E+00 3.62E+10 1.81E+09
Neptunium (93) Np-240m      1.51E-06 1.09E+05 1.09E+05 1.78E+05 4.01E+05     
Nickel (28) Ni-56 6.70E-12 1.64E-12 2.83E-12 3.96E-12 2.88E-12 7.74E-06 1.79E+01 1.71E+01 2.93E+01 6.58E+01 1.68E+01 4.45E-01 1.78E+07 8.91E+05
Nickel (28) Ni-57 1.02E-11 1.89E-12 3.89E-12 5.55E-12 1.78E-12 9.43E-06 5.96E+01 5.64E+01 9.74E+01 2.19E+02 1.22E+01 3.18E-01 2.13E+08 1.07E+07
Nickel (28) Ni-59 7.33E-13 1.44E-13 2.74E-13 3.89E-13 4.66E-13 0.00E+00 2.08E+02 2.15E+00 1.23E+04 2.22E+04 1.74E+02 4.53E+00 2.05E+02 1.03E+01
Nickel (28) Ni-63 1.79E-12 3.50E-13 6.70E-13 9.51E-13 1.64E-12 0.00E+00 9.48E+01 1.01E+00 5.55E+03 9.99E+03 7.11E+01 1.85E+00 3.80E+01 1.90E+00
Nickel (28) Ni-65 1.92E-12 3.34E-13 6.96E-13 1.01E-12 3.03E-13 2.74E-06 2.94E+03 2.84E+03 4.80E+03 1.08E+04 6.84E+01 1.75E+00 2.44E+11 1.22E+10
Nickel (28) Ni-66 5.77E-11 8.18E-12 2.00E-11 2.94E-11 8.99E-12 2.67E-11 9.12E+03 1.26E+02 5.88E+05 1.06E+06 2.38E+00 6.00E-02 1.81E+07 9.06E+05
Niobium (41) Nb-88 2.45E-13 8.92E-14 1.13E-13 1.55E-13 4.51E-14 1.89E-05 4.51E+03 4.51E+03 7.36E+03 1.66E+04 4.21E+02 1.14E+01   
Niobium (41) Nb-89a 1.01E-12 2.35E-13 4.00E-13 5.66E-13 1.74E-13 8.48E-06 2.18E+03 2.18E+03 3.55E+03 8.00E+03 1.19E+02 3.12E+00   
Niobium (41) Nb-89b 2.82E-12 5.22E-13 1.04E-12 1.51E-12 4.07E-13 6.64E-06 1.50E+03 1.50E+03 2.46E+03 5.53E+03 4.58E+01 1.17E+00   
Niobium (41) Nb-90 1.52E-11 2.75E-12 5.70E-12 8.21E-12 2.27E-12 2.13E-05 6.53E+01 6.53E+01 1.07E+02 2.40E+02 8.35E+00 2.15E-01   
Niobium (41) Nb-93m 2.31E-12 3.32E-13 8.03E-13 1.17E-12 1.90E-12 3.83E-11 3.50E+02 1.37E+02 4.88E+03 9.73E+03 5.93E+01 1.51E+00   
Niobium (41) Nb-94 2.05E-11 3.89E-12 7.77E-12 1.11E-11 3.77E-11 7.29E-06 1.53E-02 1.15E-02 3.00E-02 6.75E-02 6.13E+00 1.59E-01   
Niobium (41) Nb-95 6.36E-12 1.23E-12 2.45E-12 3.50E-12 5.44E-12 3.53E-06 6.81E+00 6.81E+00 1.11E+01 2.50E+01 1.94E+01 5.04E-01   
Niobium (41) Nb-95m 1.05E-11 1.50E-12 3.66E-12 5.37E-12 3.27E-12 2.32E-07 1.00E+03 9.84E+02 1.65E+03 3.71E+03 1.30E+01 3.28E-01   
Niobium (41) Nb-96 1.35E-11 2.41E-12 5.03E-12 7.25E-12 2.28E-12 1.15E-05 7.55E+01 7.54E+01 1.23E+02 2.77E+02 9.47E+00 2.43E-01   
Niobium (41) Nb-97 5.00E-13 1.14E-13 1.96E-13 2.79E-13 1.07E-13 2.97E-06 5.69E+03 5.69E+03 9.29E+03 2.09E+04 2.43E+02 6.32E+00   
Niobium (41) Nb-97m      3.34E-06 3.65E+05 3.65E+05 5.96E+05 1.34E+06     
Niobium (41) Nb-98 6.73E-13 1.81E-13 2.80E-13 3.92E-13 1.23E-13 1.16E-05 2.04E+03 2.04E+03 3.33E+03 7.49E+03 1.70E+02 4.50E+00   
Nitrogen (7) N-13      4.45E-06 2.75E+04 2.75E+04 4.48E+04 1.01E+05     
Osmium (76) Os-180 7.92E-14 2.72E-14 3.63E-14 5.00E-14 2.62E-14 1.08E-07 5.13E+05 5.13E+05 8.37E+05 1.88E+06 1.31E+03 3.53E+01   
Osmium (76) Os-181 9.21E-13 1.83E-13 3.54E-13 5.07E-13 1.95E-13 5.41E-06 2.15E+03 2.15E+03 3.50E+03 7.88E+03 1.35E+02 3.48E+00   
Osmium (76) Os-182 6.92E-12 1.23E-12 2.59E-12 3.74E-12 1.45E-12 1.63E-06 5.66E+02 5.66E+02 9.25E+02 2.08E+03 1.84E+01 4.72E-01   
Osmium (76) Os-185 4.77E-12 1.04E-12 1.92E-12 2.70E-12 6.14E-12 3.11E-06 2.90E+00 2.90E+00 4.73E+00 1.06E+01 2.48E+01 6.53E-01   
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Radionuclide Toxicity and Preliminary Remediation Goals for Superfund

Soil Ingestion Soil Ingestion Water Ingestion Food Ingestion Inhalation External Exposure Residential Agricultural Outdoor Indoor Tap Fish
Element Slope Factor Slope Factor-Adult Slope Factor Slope Factor Slope Factor Slope Factor Soil Soil Worker Soil Worker Soil Water Ingestion DAF=20 DAF=1
(Atomic Number) Isotope (risk/pCi) (risk/pCi) (risk/pCi) (risk/pCi) (risk/pCi) (risk/y per pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/L) (pCi/g) (pCi/g) (pCi/g)

Toxicity Soil to GroundwaterPreliminary Remediation Goals (PRG)

Osmium (76) Os-189m 2.94E-13 4.29E-14 1.02E-13 1.50E-13 3.44E-14 7.20E-13 8.05E+07 8.40E+07 9.22E+08 1.70E+09 4.67E+02 1.18E+01   
Osmium (76) Os-190m      6.76E-06 1.82E+04 1.82E+04 2.97E+04 6.69E+04     
Osmium (76) Os-191 1.05E-11 1.50E-12 3.64E-12 5.33E-12 7.10E-12 1.66E-07 3.28E+02 3.28E+02 5.40E+02 1.21E+03 1.31E+01 3.31E-01   
Osmium (76) Os-191m 1.76E-12 2.51E-13 6.11E-13 8.95E-13 6.36E-13 1.05E-08 1.45E+05 1.46E+05 2.42E+05 5.45E+05 7.79E+01 1.97E+00   
Osmium (76) Os-193 1.53E-11 2.16E-12 5.29E-12 7.77E-12 2.71E-12 2.69E-07 2.50E+03 2.50E+03 4.10E+03 9.23E+03 9.00E+00 2.27E-01   
Osmium (76) Os-194 4.37E-11 6.55E-12 1.53E-11 2.23E-11 2.55E-10 6.57E-10 5.87E+01 5.96E+01 4.56E+02 9.01E+02 3.11E+00 7.91E-02   
Oxygen (8) O-15      4.46E-06 1.34E+05 1.34E+05 2.19E+05 4.94E+05     
Palladium (46) Pd-100 1.05E-11 1.99E-12 4.03E-12 5.77E-12 3.10E-12 2.22E-07 9.87E+02 8.43E+02 1.71E+03 3.85E+03 1.18E+01 3.06E-01   
Palladium (46) Pd-101 1.12E-12 2.03E-13 4.22E-13 6.07E-13 1.97E-13 1.38E-06 1.78E+03 1.77E+03 2.91E+03 6.54E+03 1.13E+02 2.91E+00   
Palladium (46) Pd-103 3.61E-12 5.07E-13 1.25E-12 1.84E-12 1.77E-12 1.15E-09 8.67E+03 2.67E+03 6.70E+04 1.49E+05 3.81E+01 9.59E-01   
Palladium (46) Pd-107 7.25E-13 1.01E-13 2.50E-13 3.67E-13 1.69E-12 0.00E+00 1.22E+02 2.40E+01 1.76E+04 3.16E+04 1.90E+02 4.81E+00   
Palladium (46) Pd-109 1.01E-11 1.43E-12 3.50E-12 5.14E-12 1.85E-12 1.27E-08 5.94E+04 2.46E+04 1.92E+05 4.31E+05 1.36E+01 3.43E-01   
Phosphorus (15) P-30      4.50E-06 1.08E+05 1.08E+05 1.77E+05 3.98E+05     
Phosphorus (15) P-32 2.21E-11 5.37E-12 8.95E-12 1.23E-11 1.22E-11 9.41E-09 2.07E+02 5.15E+01 9.59E+03 2.12E+04 5.32E+00 1.43E-01   
Phosphorus (15) P-33 2.47E-12 5.62E-13 9.81E-13 1.36E-12 5.11E-12 3.72E-11 1.09E+03 2.64E+02 5.11E+05 9.90E+05 4.85E+01 1.30E+00   
Platinum (78) Pt-186 1.03E-12 1.97E-13 3.92E-13 5.62E-13 8.25E-14 3.20E-06 3.17E+03 3.17E+03 5.18E+03 1.17E+04 1.21E+02 3.14E+00   
Platinum (78) Pt-188 1.03E-11 1.74E-12 3.77E-12 5.44E-12 1.88E-12 6.02E-07 1.38E+02 1.38E+02 2.25E+02 5.06E+02 1.26E+01 3.24E-01   
Platinum (78) Pt-189 1.61E-12 2.76E-13 5.92E-13 8.55E-13 1.32E-13 1.17E-06 1.59E+03 1.59E+03 2.60E+03 5.85E+03 8.04E+01 2.06E+00   
Platinum (78) Pt-191 4.85E-12 7.88E-13 1.76E-12 2.55E-12 4.63E-13 9.78E-07 3.09E+02 3.09E+02 5.04E+02 1.14E+03 2.71E+01 6.92E-01   
Platinum (78) Pt-193 6.14E-13 8.51E-14 2.11E-13 3.09E-13 1.11E-13 2.78E-12 1.53E+03 1.27E+03 1.95E+04 3.67E+04 2.26E+02 5.71E+00   
Platinum (78) Pt-193m 8.81E-12 1.23E-12 3.03E-12 4.44E-12 7.73E-13 1.68E-08 1.08E+04 1.09E+04 1.88E+04 4.23E+04 1.57E+01 3.97E-01   
Platinum (78) Pt-195m 1.19E-11 1.69E-12 4.11E-12 6.03E-12 1.05E-12 1.26E-07 1.65E+03 1.65E+03 2.72E+03 6.12E+03 1.16E+01 2.92E-01   
Platinum (78) Pt-197 7.59E-12 1.07E-12 2.62E-12 3.85E-12 5.22E-13 5.63E-08 1.94E+04 1.94E+04 3.21E+04 7.22E+04 1.82E+01 4.58E-01   
Platinum (78) Pt-197m 1.12E-12 1.81E-13 4.00E-13 5.81E-13 8.66E-14 2.38E-07 5.42E+04 5.42E+04 8.85E+04 1.99E+05 1.19E+02 3.04E+00   
Platinum (78) Pt-199 2.18E-13 5.66E-14 8.84E-14 1.25E-13 2.48E-14 8.69E-07 4.55E+04 4.55E+04 7.43E+04 1.67E+05 5.39E+02 1.41E+01   
Platinum (78) Pt-200 2.23E-11 3.16E-12 7.73E-12 1.13E-11 1.48E-12 1.58E-07 1.01E+04 1.01E+04 1.67E+04 3.77E+04 6.16E+00 1.56E-01   
Plutonium (94) Pu-234 2.39E-12 3.85E-13 8.58E-13 1.25E-12 6.85E-11 1.61E-07 1.43E+04 8.89E+03 2.34E+04 5.26E+04 5.55E+01 1.41E+00 2.47E+09 1.24E+08
Plutonium (94) Pu-235 9.73E-15 3.24E-15 4.37E-15 6.03E-15 2.39E-15 2.37E-07 2.03E+05 2.03E+05 3.32E+05 7.47E+05 1.09E+04 2.92E+02 2.11E+14 1.06E+13
Plutonium (94) Pu-236 1.74E-10 5.55E-11 7.47E-11 9.92E-11 2.28E-08 1.19E-10 3.03E+01 1.04E-01 1.81E+02 3.31E+02 6.37E-01 1.78E-02 3.53E+00 1.77E-01
Plutonium (94) Pu-237 1.62E-12 2.53E-13 5.77E-13 8.40E-13 1.27E-12 1.12E-07 1.66E+02 1.05E+02 2.72E+02 6.12E+02 8.25E+01 2.10E+00 2.41E+05 1.20E+04
Plutonium (94) Pu-238 2.72E-10 1.17E-10 1.31E-10 1.69E-10 3.36E-08 7.22E-11 2.97E+00 7.31E-03 1.60E+01 2.91E+01 3.64E-01 1.04E-02 1.75E+00 8.76E-02
Plutonium (94) Pu-239 2.76E-10 1.21E-10 1.35E-10 1.74E-10 3.33E-08 2.00E-10 2.59E+00 6.09E-03 1.40E+01 2.54E+01 3.53E-01 1.01E-02 1.56E+00 7.80E-02
Plutonium (94) Pu-240 2.77E-10 1.21E-10 1.35E-10 1.74E-10 3.33E-08 6.98E-11 2.60E+00 6.10E-03 1.41E+01 2.56E+01 3.53E-01 1.01E-02 1.56E+00 7.81E-02
Plutonium (94) Pu-241 3.29E-12 1.73E-12 1.76E-12 2.28E-12 3.34E-10 4.11E-12 4.06E+02 1.05E+00 1.69E+03 3.06E+03 2.71E+01 7.74E-01 1.00E+01 5.02E-01
Plutonium (94) Pu-242 2.63E-10 1.15E-10 1.28E-10 1.65E-10 3.13E-08 6.25E-11 2.73E+00 6.42E-03 1.48E+01 2.69E+01 3.72E-01 1.07E-02 1.56E+00 7.80E-02
Plutonium (94) Pu-243 1.34E-12 2.06E-13 4.74E-13 6.92E-13 2.94E-13 5.50E-08 7.42E+04 3.73E+04 1.21E+05 2.73E+05 1.00E+02 2.55E+00 1.41E+10 7.04E+08
Plutonium (94) Pu-244 2.94E-10 1.15E-10 1.37E-10 1.80E-10 2.93E-08 3.01E-11 2.45E+00 5.88E-03 1.49E+01 2.70E+01 3.48E-01 9.80E-03 1.56E+00 7.80E-02
Plutonium (94) Pu-244+D 3.14E-10  1.44E-10 1.90E-10 2.93E-08 1.51E-06 7.16E-02 5.06E-03 1.45E-01 3.25E-01 3.31E-01 9.28E-03 1.56E+00 7.80E-02
Plutonium (94) Pu-245 1.28E-11 1.89E-12 4.48E-12 6.55E-12 2.07E-12 1.77E-06 1.09E+03 8.46E+02 1.78E+03 4.01E+03 1.06E+01 2.69E-01 3.33E+08 1.66E+07
Plutonium (94) Pu-246 4.92E-11 7.40E-12 1.73E-11 2.53E-11 1.73E-11 4.04E-07 1.89E+02 3.23E+01 3.13E+02 7.04E+02 2.75E+00 6.97E-02 1.39E+05 6.94E+03
Polonium (84) Po-203 3.92E-13 9.77E-14 1.63E-13 1.88E-13 7.73E-14 7.65E-06 4.34E+03 4.34E+03 7.09E+03 1.59E+04 2.92E+02 9.38E+00   
Polonium (84) Po-205 4.26E-13 1.12E-13 1.81E-13 2.41E-13 1.72E-13 7.36E-06 1.53E+03 1.53E+03 2.50E+03 5.63E+03 2.63E+02 7.32E+00   
Polonium (84) Po-207 1.28E-12 2.86E-13 5.18E-13 5.55E-13 1.99E-13 6.08E-06 5.73E+02 5.73E+02 9.35E+02 2.10E+03 9.19E+01 3.18E+00   
Polonium (84) Po-210 7.96E-10 2.96E-10 3.77E-10 2.25E-09 1.08E-08 3.95E-11 3.79E+01 1.94E+01 2.73E+02 4.93E+02 1.26E-01 7.84E-04   
Polonium (84) Po-211      3.58E-08 3.96E+09 3.96E+09 6.46E+09 1.45E+10     
Polonium (84) Po-212      0.00E+00         
Polonium (84) Po-213      0.00E+00         
Polonium (84) Po-214      3.86E-10 1.16E+15 1.16E+15 1.89E+15 4.24E+15     
Polonium (84) Po-215      7.48E-10 5.49E+13 5.49E+13 8.97E+13 2.02E+14     
Polonium (84) Po-216      7.87E-11 6.20E+12 6.20E+12 1.01E+13 2.28E+13     
Polonium (84) Po-218      4.26E-11 9.38E+09 9.38E+09 1.53E+10 3.45E+10     
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Radionuclide Toxicity and Preliminary Remediation Goals for Superfund

Soil Ingestion Soil Ingestion Water Ingestion Food Ingestion Inhalation External Exposure Residential Agricultural Outdoor Indoor Tap Fish
Element Slope Factor Slope Factor-Adult Slope Factor Slope Factor Slope Factor Slope Factor Soil Soil Worker Soil Worker Soil Water Ingestion DAF=20 DAF=1
(Atomic Number) Isotope (risk/pCi) (risk/pCi) (risk/pCi) (risk/pCi) (risk/pCi) (risk/y per pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/L) (pCi/g) (pCi/g) (pCi/g)

Toxicity Soil to GroundwaterPreliminary Remediation Goals (PRG)

Potassium (19) K-38      1.61E-05 9.91E+03 9.91E+03 1.62E+04 3.64E+04     
Potassium (19) K-40 6.18E-11 1.51E-11 2.47E-11 3.43E-11 1.03E-11 7.97E-07 1.08E-01 4.45E-02 2.73E-01 6.15E-01 1.93E+00 5.14E-02   
Potassium (19) K-42 3.06E-12 8.40E-13 1.26E-12 1.74E-12 4.33E-13 1.46E-06 1.11E+03 1.08E+03 1.83E+03 4.12E+03 3.78E+01 1.01E+00   
Potassium (19) K-43 1.81E-12 5.48E-13 7.88E-13 1.07E-12 3.09E-13 4.23E-06 2.12E+02 2.11E+02 3.47E+02 7.80E+02 6.04E+01 1.65E+00   
Potassium (19) K-44 3.00E-13 1.13E-13 1.39E-13 1.91E-13 3.39E-14 1.19E-05 4.64E+03 4.63E+03 7.56E+03 1.70E+04 3.43E+02 9.23E+00   
Potassium (19) K-45 1.93E-13 7.29E-14 8.95E-14 1.22E-13 2.33E-14 9.53E-06 6.40E+03 6.39E+03 1.04E+04 2.35E+04 5.32E+02 1.45E+01   
Praseodymium (59) Pr-136 1.27E-13 4.66E-14 5.88E-14 8.07E-14 2.15E-14 9.74E-06 9.55E+03 9.55E+03 1.56E+04 3.51E+04 8.10E+02 2.19E+01   
Praseodymium (59) Pr-137 3.22E-13 6.99E-14 1.25E-13 1.78E-13 5.55E-14 2.14E-06 7.44E+03 7.44E+03 1.21E+04 2.73E+04 3.81E+02 9.91E+00   
Praseodymium (59) Pr-138      3.57E-06 2.36E+05 2.36E+05 3.84E+05 8.65E+05     
Praseodymium (59) Pr-138m 1.03E-12 2.41E-13 4.18E-13 5.92E-13 1.76E-13 1.13E-05 8.56E+02 8.56E+02 1.40E+03 3.14E+03 1.14E+02 2.98E+00   
Praseodymium (59) Pr-139 4.03E-13 6.85E-14 1.47E-13 2.12E-13 6.96E-14 4.41E-07 1.02E+04 1.02E+04 1.67E+04 3.75E+04 3.24E+02 8.32E+00   
Praseodymium (59) Pr-142 2.49E-11 3.50E-12 8.58E-12 1.26E-11 3.38E-12 3.14E-07 3.34E+03 3.31E+03 5.52E+03 1.24E+04 5.55E+00 1.40E-01   
Praseodymium (59) Pr-142m 3.20E-13 4.48E-14 1.10E-13 1.62E-13 4.33E-14 0.00E+00 1.55E+09 9.00E+08 2.47E+10 4.45E+10 4.33E+02 1.09E+01   
Praseodymium (59) Pr-143 2.29E-11 3.19E-12 7.92E-12 1.16E-11 9.73E-12 1.63E-09 1.13E+04 7.53E+03 5.02E+04 1.08E+05 6.01E+00 1.52E-01   
Praseodymium (59) Pr-144 1.82E-13 6.33E-14 8.10E-14 1.12E-13 3.58E-14 1.94E-07 3.63E+05 3.63E+05 5.93E+05 1.33E+06 5.88E+02 1.57E+01   
Praseodymium (59) Pr-144m      8.73E-09 1.94E+07 1.94E+07 3.17E+07 7.12E+07     
Praseodymium (59) Pr-145 6.59E-12 9.66E-13 2.29E-12 3.36E-12 9.25E-13 6.95E-08 4.81E+04 4.76E+04 7.96E+04 1.79E+05 2.08E+01 5.25E-01   
Praseodymium (59) Pr-147 1.32E-13 4.40E-14 5.85E-14 8.10E-14 3.59E-14 3.78E-06 2.37E+04 2.37E+04 3.87E+04 8.71E+04 8.14E+02 2.18E+01   
Promethium (61) Pm-141 1.52E-13 4.96E-14 6.66E-14 9.25E-14 2.85E-14 3.33E-06 1.75E+04 1.75E+04 2.86E+04 6.43E+04 7.15E+02 1.91E+01   
Promethium (61) Pm-142      3.86E-06 4.68E+05 4.68E+05 7.64E+05 1.72E+06     
Promethium (61) Pm-143 2.20E-12 4.59E-13 8.73E-13 1.24E-12 5.37E-12 1.33E-06 2.40E+00 2.40E+00 3.92E+00 8.82E+00 5.45E+01 1.42E+00   
Promethium (61) Pm-144 8.10E-12 1.86E-12 3.34E-12 4.66E-12 2.76E-11 6.90E-06 3.38E-01 3.38E-01 5.52E-01 1.24E+00 1.43E+01 3.78E-01   
Promethium (61) Pm-145 1.54E-12 2.54E-13 5.59E-13 8.07E-13 6.59E-12 1.61E-08 1.16E+01 1.00E+01 2.12E+01 4.78E+01 8.52E+01 2.19E+00   
Promethium (61) Pm-146 1.12E-11 2.00E-12 4.18E-12 5.99E-12 5.40E-11 3.29E-06 1.30E-01 1.28E-01 2.17E-01 4.89E-01 1.14E+01 2.94E-01   
Promethium (61) Pm-147 4.88E-12 6.92E-13 1.69E-12 2.48E-12 1.61E-11 3.21E-11 1.03E+03 6.69E+02 1.23E+04 2.35E+04 2.82E+01 7.11E-01   
Promethium (61) Pm-148 4.96E-11 7.07E-12 1.72E-11 2.52E-11 1.05E-11 2.80E-06 5.61E+01 5.60E+01 9.19E+01 2.07E+02 2.77E+00 7.00E-02   
Promethium (61) Pm-148m 2.13E-11 3.85E-12 7.99E-12 1.15E-11 2.12E-11 8.98E-06 2.28E+00 2.28E+00 3.73E+00 8.38E+00 5.96E+00 1.53E-01   
Promethium (61) Pm-149 1.93E-11 2.69E-12 6.66E-12 9.77E-12 3.66E-12 4.60E-08 7.77E+03 7.49E+03 1.35E+04 3.03E+04 7.15E+00 1.81E-01   
Promethium (61) Pm-150 2.94E-12 5.25E-13 1.08E-12 1.56E-12 4.63E-13 6.87E-06 1.10E+03 1.10E+03 1.80E+03 4.05E+03 4.41E+01 1.13E+00   
Promethium (61) Pm-151 1.28E-11 1.88E-12 4.51E-12 6.59E-12 2.36E-12 1.27E-06 5.62E+02 5.62E+02 9.19E+02 2.07E+03 1.06E+01 2.68E-01   
Protactinium (91) Pa-227 2.38E-12 6.48E-13 9.69E-13 1.37E-12 2.12E-10 4.37E-08 7.18E+05 7.03E+05 1.19E+06 2.67E+06 4.91E+01 1.29E+00   
Protactinium (91) Pa-228 9.84E-12 1.68E-12 3.60E-12 5.18E-12 2.33E-10 5.10E-06 1.81E+02 1.81E+02 2.96E+02 6.65E+02 1.32E+01 3.40E-01   
Protactinium (91) Pa-230 1.02E-11 1.80E-12 3.77E-12 5.40E-12 2.58E-09 2.86E-06 1.70E+01 1.70E+01 2.78E+01 6.25E+01 1.26E+01 3.27E-01   
Protactinium (91) Pa-231 3.74E-10 1.54E-10 1.73E-10 2.26E-10 4.55E-08 1.39E-07 4.61E-01 2.10E-01 1.38E+00 3.01E+00 2.75E-01 7.80E-03   
Protactinium (91) Pa-232 9.55E-12 1.59E-12 3.48E-12 5.03E-12 6.81E-12 4.29E-06 1.51E+02 1.50E+02 2.46E+02 5.53E+02 1.37E+01 3.51E-01   
Protactinium (91) Pa-233 1.59E-11 2.34E-12 5.55E-12 8.14E-12 1.42E-11 7.43E-07 4.20E+01 4.17E+01 6.88E+01 1.55E+02 8.58E+00 2.17E-01   
Protactinium (91) Pa-234 7.03E-12 1.20E-12 2.56E-12 3.70E-12 1.46E-12 8.71E-06 3.48E+02 3.48E+02 5.68E+02 1.28E+03 1.86E+01 4.77E-01   
Protactinium (91) Pa-234m      6.87E-08 1.52E+07 1.52E+07 2.48E+07 5.57E+07     
Radium (88) Ra-222      3.71E-08 5.19E+07 5.19E+07 8.47E+07 1.91E+08     
Radium (88) Ra-223 6.44E-10 1.23E-10 2.38E-10 3.39E-10 2.50E-08 4.34E-07 8.99E+01 8.97E-01 2.70E+02 6.01E+02 2.00E-01 5.20E-03 5.67E+03 2.84E+02
Radium (88) Ra-224 4.51E-10 8.44E-11 1.67E-10 2.38E-10 9.99E-09 3.72E-08 7.41E+02 4.00E+00 7.91E+03 1.69E+04 9.50E-04 7.41E-03 7.84E+04 3.92E+03
Radium (88) Ra-225 2.72E-10 7.44E-11 1.14E-10 1.54E-10 2.10E-08 5.91E-09 3.16E+02 1.53E+00 6.05E+03 1.19E+04 4.18E-01 1.15E-02 7.03E+03 3.51E+02
Radium (88) Ra-226 7.29E-10 2.95E-10 3.85E-10 5.14E-10 1.15E-08 2.29E-08 1.93E-01 6.76E-04 3.70E+00 7.22E+00 8.23E-04 3.43E-03 3.22E-01 1.61E-02
Radium (88) Ra-226+D 7.30E-10 2.95E-10 3.86E-10 5.15E-10 1.16E-08 8.49E-06 1.24E-02 6.32E-04 2.58E-02 5.79E-02 8.16E-04 3.42E-03 3.22E-01 1.61E-02
Radium (88) Ra-227 2.48E-13 7.44E-14 1.05E-13 1.46E-13 3.13E-13 6.22E-07 4.64E+04 4.39E+04 7.58E+04 1.71E+05 4.54E+02 1.21E+01 1.95E+12 9.73E+10
Radium (88) Ra-228 2.28E-09 6.70E-10 1.04E-09 1.43E-09 5.18E-09 0.00E+00 2.60E-01 1.17E-03 8.40E+00 1.51E+01 4.58E-02 1.23E-03 1.19E+00 5.94E-02
Radium (88) Ra-228+D 2.29E-09 6.70E-10 1.04E-09 1.43E-09 5.23E-09 4.53E-06 6.77E-02 1.16E-03 1.50E-01 3.36E-01 4.58E-02 1.23E-03 1.19E+00 5.94E-02
Radon (86) Rn-218      3.39E-09 6.16E+11 6.16E+11 1.01E+12 2.26E+12     
Radon (86) Rn-219      2.25E-07 8.21E+07 8.21E+07 1.34E+08 3.01E+08     
Radon (86) Rn-220      1.70E-09 7.74E+08 7.74E+08 1.26E+09 2.84E+09     
Radon (86) Rn-222      1.74E-09 1.27E+05 1.27E+05 2.08E+05 4.68E+05   2.38E+03 1.19E+02
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Radionuclide Toxicity and Preliminary Remediation Goals for Superfund

Soil Ingestion Soil Ingestion Water Ingestion Food Ingestion Inhalation External Exposure Residential Agricultural Outdoor Indoor Tap Fish
Element Slope Factor Slope Factor-Adult Slope Factor Slope Factor Slope Factor Slope Factor Soil Soil Worker Soil Worker Soil Water Ingestion DAF=20 DAF=1
(Atomic Number) Isotope (risk/pCi) (risk/pCi) (risk/pCi) (risk/pCi) (risk/pCi) (risk/y per pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/L) (pCi/g) (pCi/g) (pCi/g)

Toxicity Soil to GroundwaterPreliminary Remediation Goals (PRG)

Radon (86) Rn-222+D     7.57E-12  5.45E+09 5.30E+09 2.67E+09 6.01E+09 1.26E+00  2.38E+03 1.19E+02
Rhenium (75) Re-177 1.05E-13 3.28E-14 4.55E-14 6.33E-14 2.97E-14 2.62E-06 3.32E+04 3.32E+04 5.42E+04 1.22E+05 1.05E+03 2.79E+01   
Rhenium (75) Re-178 9.32E-14 3.37E-14 4.26E-14 5.85E-14 2.33E-14 5.65E-06 1.63E+04 1.63E+04 2.67E+04 6.00E+04 1.12E+03 3.01E+01   
Rhenium (75) Re-180      5.29E-06 9.48E+04 9.48E+04 1.55E+05 3.48E+05     
Rhenium (75) Re-181 3.64E-12 7.96E-13 1.41E-12 2.00E-12 7.96E-13 3.18E-06 3.19E+02 3.19E+02 5.21E+02 1.17E+03 3.38E+01 8.82E-01   
Rhenium (75) Re-182a 2.16E-12 5.22E-13 8.70E-13 1.22E-12 5.51E-13 5.37E-06 2.98E+02 2.98E+02 4.86E+02 1.09E+03 5.47E+01 1.45E+00   
Rhenium (75) Re-182b 1.26E-11 2.86E-12 4.96E-12 6.99E-12 4.44E-12 8.22E-06 3.86E+01 3.86E+01 6.30E+01 1.42E+02 9.60E+00 2.52E-01   
Rhenium (75) Re-184 7.66E-12 1.94E-12 3.16E-12 4.40E-12 6.73E-12 3.93E-06 5.67E+00 5.67E+00 9.25E+00 2.08E+01 1.51E+01 4.01E-01   
Rhenium (75) Re-184m 1.27E-11 2.78E-12 4.88E-12 6.96E-12 2.26E-11 1.52E-06 3.37E+00 3.37E+00 5.51E+00 1.24E+01 9.76E+00 2.53E-01   
Rhenium (75) Re-186 1.53E-11 2.84E-12 5.59E-12 8.03E-12 4.26E-12 5.49E-08 3.93E+03 3.94E+03 6.62E+03 1.49E+04 8.52E+00 2.20E-01   
Rhenium (75) Re-186m 1.95E-11 4.03E-12 7.33E-12 1.05E-11 4.18E-11 1.75E-08 5.51E+00 4.16E+00 1.21E+01 2.71E+01 6.50E+00 1.68E-01   
Rhenium (75) Re-187 4.81E-14 9.47E-15 1.79E-14 2.56E-14 2.51E-14 0.00E+00 1.65E+04 1.29E+04 1.88E+05 3.38E+05 2.66E+03 6.89E+01   
Rhenium (75) Re-188 1.35E-11 2.52E-12 4.88E-12 7.07E-12 2.22E-12 2.38E-07 4.98E+03 4.98E+03 8.18E+03 1.84E+04 9.76E+00 2.49E-01   
Rhenium (75) Re-188m 2.69E-13 5.29E-14 9.92E-14 1.42E-13 5.07E-14 1.28E-07 5.12E+05 5.12E+05 8.36E+05 1.88E+06 4.80E+02 1.24E+01   
Rhenium (75) Re-189 7.84E-12 1.47E-12 2.86E-12 4.11E-12 1.73E-12 2.42E-07 3.44E+03 3.44E+03 5.63E+03 1.27E+04 1.67E+01 4.29E-01   
Rhodium (45) Rh-100 6.62E-12 1.42E-12 2.65E-12 3.74E-12 1.04E-12 1.38E-05 7.07E+01 7.06E+01 1.16E+02 2.60E+02 1.80E+01 4.72E-01   
Rhodium (45) Rh-101 5.37E-12 1.22E-12 2.15E-12 3.01E-12 1.81E-11 8.84E-07 8.12E-01 7.87E-01 1.34E+00 3.02E+00 2.21E+01 5.86E-01   
Rhodium (45) Rh-101m 2.46E-12 4.63E-13 9.40E-13 1.34E-12 7.14E-13 1.19E-06 1.63E+02 1.62E+02 2.67E+02 6.02E+02 5.07E+01 1.32E+00   
Rhodium (45) Rh-102 1.71E-11 5.22E-12 7.70E-12 1.04E-11 5.99E-11 9.73E-06 8.20E-02 8.11E-02 1.34E-01 3.03E-01 6.18E+00 1.70E-01   
Rhodium (45) Rh-102m 1.66E-11 2.85E-12 6.07E-12 8.73E-12 2.56E-11 2.11E-06 1.91E+00 1.84E+00 3.16E+00 7.12E+00 7.84E+00 2.02E-01   
Rhodium (45) Rh-103m 2.40E-14 5.66E-15 9.40E-15 1.34E-14 9.14E-15 9.31E-11 1.61E+08 8.44E+07 3.78E+08 8.49E+08 5.07E+03 1.32E+02   
Rhodium (45) Rh-105 6.73E-12 9.66E-13 2.34E-12 3.43E-12 1.59E-12 3.15E-07 1.76E+03 1.61E+03 2.97E+03 6.69E+03 2.04E+01 5.14E-01   
Rhodium (45) Rh-106      9.66E-07 2.53E+06 2.53E+06 4.13E+06 9.30E+06     
Rhodium (45) Rh-106m 1.37E-12 3.09E-13 5.48E-13 7.73E-13 2.71E-13 1.37E-05 6.74E+02 6.74E+02 1.10E+03 2.48E+03 8.69E+01 2.28E+00   
Rhodium (45) Rh-107 9.51E-14 3.19E-14 4.18E-14 5.81E-14 2.88E-14 1.28E-06 4.39E+04 4.39E+04 7.16E+04 1.61E+05 1.14E+03 3.04E+01   
Rhodium (45) Rh-99 5.77E-12 1.10E-12 2.21E-12 3.15E-12 3.33E-12 2.50E-06 2.11E+01 2.08E+01 3.45E+01 7.77E+01 2.15E+01 5.60E-01   
Rhodium (45) Rh-99m 6.03E-13 1.32E-13 2.42E-13 3.42E-13 9.99E-14 3.02E-06 1.43E+03 1.43E+03 2.34E+03 5.26E+03 1.97E+02 5.16E+00   
Rubidium (37) Rb-79 1.79E-13 6.77E-14 8.36E-14 1.14E-13 2.37E-14 5.85E-06 9.10E+03 9.10E+03 1.49E+04 3.34E+04 5.70E+02 1.55E+01   
Rubidium (37) Rb-80      5.56E-06 3.87E+05 3.87E+05 6.31E+05 1.42E+06     
Rubidium (37) Rb-81 2.83E-13 9.69E-14 1.28E-13 1.74E-13 4.63E-14 2.59E-06 1.71E+03 1.71E+03 2.80E+03 6.29E+03 3.72E+02 1.01E+01   
Rubidium (37) Rb-81m 4.55E-14 1.57E-14 2.05E-14 2.80E-14 1.10E-14 9.08E-09 4.16E+06 4.04E+06 6.85E+06 1.54E+07 2.32E+03 6.30E+01   
Rubidium (37) Rb-82      4.85E-06 1.93E+05 1.93E+05 3.16E+05 7.10E+05     
Rubidium (37) Rb-82m 7.25E-13 2.75E-13 3.51E-13 4.70E-13 1.35E-13 1.35E-05 2.43E+02 2.43E+02 3.96E+02 8.91E+02 1.36E+02 3.75E+00   
Rubidium (37) Rb-83 1.18E-11 4.40E-12 5.70E-12 7.51E-12 2.32E-12 2.18E-06 4.46E+00 4.32E+00 7.35E+00 1.65E+01 8.35E+00 2.35E-01   
Rubidium (37) Rb-84 1.91E-11 6.55E-12 8.81E-12 1.17E-11 3.59E-12 4.22E-06 6.06E+00 5.92E+00 9.98E+00 2.25E+01 5.41E+00 1.51E-01   
Rubidium (37) Rb-86 2.37E-11 6.59E-12 9.88E-12 1.34E-11 4.00E-12 4.67E-07 8.89E+01 7.17E+01 1.58E+02 3.55E+02 4.82E+00 1.32E-01   
Rubidium (37) Rb-87 1.25E-11 3.43E-12 5.22E-12 7.07E-12 2.14E-12 9.11E-11 5.01E+00 9.64E-01 4.26E+02 7.95E+02 9.12E+00 2.49E-01   
Rubidium (37) Rb-88 3.06E-13 1.14E-13 1.40E-13 1.92E-13 3.17E-14 3.36E-06 2.04E+04 2.04E+04 3.33E+04 7.48E+04 3.40E+02 9.19E+00   
Rubidium (37) Rb-89 1.70E-13 6.40E-14 7.88E-14 1.08E-13 2.09E-14 1.05E-05 7.64E+03 7.64E+03 1.25E+04 2.80E+04 6.04E+02 1.63E+01   
Ruthenium (44) Ru-103 1.05E-11 1.76E-12 3.85E-12 5.55E-12 8.92E-12 2.04E-06 1.05E+01 6.81E+00 1.72E+01 3.88E+01 1.24E+01 3.18E-01 4.80E+04 2.40E+03
Ruthenium (44) Ru-105 3.77E-12 6.07E-13 1.35E-12 1.96E-12 6.48E-13 3.51E-06 1.30E+03 1.17E+03 2.13E+03 4.79E+03 3.53E+01 9.00E-01 6.17E+09 3.09E+08
Ruthenium (44) Ru-106 1.19E-10 1.84E-11 4.22E-11 6.11E-11 1.02E-10 0.00E+00 4.00E+01 1.86E-01 1.66E+03 2.99E+03 1.13E+00 2.89E-02 6.43E+01 3.22E+00
Ruthenium (44) Ru-106+D 1.19E-10  4.22E-11 6.11E-11 1.02E-10 9.66E-07 2.25E+00 1.72E-01 3.89E+00 8.74E+00 1.13E+00 2.89E-02 6.43E+01 3.22E+00
Ruthenium (44) Ru-94 8.03E-13 1.61E-13 3.06E-13 4.37E-13 1.23E-13 2.31E-06 1.02E+04 9.81E+03 1.66E+04 3.74E+04 1.56E+02 4.04E+00 7.20E+11 3.60E+10
Ruthenium (44) Ru-97 1.65E-12 3.15E-13 6.36E-13 9.07E-13 3.36E-13 8.63E-07 3.38E+02 2.79E+02 5.52E+02 1.24E+03 7.49E+01 1.94E+00 5.33E+07 2.67E+06
Samarium (62) Sm-141 1.59E-13 5.37E-14 7.10E-14 9.81E-14 2.79E-14 6.39E-06 1.87E+04 1.87E+04 3.05E+04 6.87E+04 6.71E+02 1.80E+01   
Samarium (62) Sm-141m 3.26E-13 9.81E-14 1.40E-13 1.95E-13 6.29E-14 9.04E-06 5.97E+03 5.97E+03 9.74E+03 2.19E+04 3.40E+02 9.04E+00   
Samarium (62) Sm-142 1.40E-12 3.05E-13 5.37E-13 7.70E-13 2.13E-13 2.99E-07 5.62E+04 5.62E+04 9.18E+04 2.06E+05 8.87E+01 2.29E+00   
Samarium (62) Sm-145 3.27E-12 5.11E-13 1.17E-12 1.70E-12 4.51E-12 3.83E-08 6.41E+01 6.36E+01 1.06E+02 2.38E+02 4.07E+01 1.04E+00   
Samarium (62) Sm-146 8.36E-11 3.49E-11 4.11E-11 5.25E-11 7.88E-09 0.00E+00 7.58E+00 3.57E+00 4.93E+01 8.93E+01 1.16E+00 3.36E-02   
Samarium (62) Sm-147 7.59E-11 3.17E-11 3.74E-11 4.77E-11 6.88E-09 0.00E+00 8.35E+00 3.93E+00 5.44E+01 9.85E+01 1.27E+00 3.70E-02   
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Radionuclide Toxicity and Preliminary Remediation Goals for Superfund

Soil Ingestion Soil Ingestion Water Ingestion Food Ingestion Inhalation External Exposure Residential Agricultural Outdoor Indoor Tap Fish
Element Slope Factor Slope Factor-Adult Slope Factor Slope Factor Slope Factor Slope Factor Soil Soil Worker Soil Worker Soil Water Ingestion DAF=20 DAF=1
(Atomic Number) Isotope (risk/pCi) (risk/pCi) (risk/pCi) (risk/pCi) (risk/pCi) (risk/y per pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/L) (pCi/g) (pCi/g) (pCi/g)

Toxicity Soil to GroundwaterPreliminary Remediation Goals (PRG)

Samarium (62) Sm-151 1.59E-12 2.35E-13 5.55E-13 8.07E-13 4.88E-12 3.60E-13 4.65E+02 2.42E+02 8.19E+03 1.48E+04 8.58E+01 2.19E+00   
Samarium (62) Sm-153 1.40E-11 1.97E-12 4.85E-12 7.10E-12 2.95E-12 1.06E-07 4.02E+03 3.97E+03 6.68E+03 1.50E+04 9.82E+00 2.48E-01   
Samarium (62) Sm-155 1.13E-13 3.74E-14 4.96E-14 6.88E-14 3.15E-14 2.81E-07 1.96E+05 1.96E+05 3.20E+05 7.21E+05 9.60E+02 2.56E+01   
Samarium (62) Sm-156 4.26E-12 6.29E-13 1.49E-12 2.18E-12 9.69E-13 3.79E-07 5.69E+03 5.69E+03 9.31E+03 2.09E+04 3.20E+01 8.09E-01   
Scandium (21) Sc-43 2.21E-12 3.96E-13 8.18E-13 1.18E-12 3.81E-13 4.73E-06 1.10E+03 1.10E+03 1.80E+03 4.05E+03 5.82E+01 1.49E+00   
Scandium (21) Sc-44 4.22E-12 7.51E-13 1.56E-12 2.25E-12 6.44E-13 9.95E-06 5.20E+02 5.20E+02 8.48E+02 1.91E+03 3.05E+01 7.84E-01   
Scandium (21) Sc-44m 3.89E-11 6.03E-12 1.38E-11 2.01E-11 6.96E-12 1.15E-06 3.00E+02 2.99E+02 4.92E+02 1.11E+03 3.45E+00 8.77E-02   
Scandium (21) Sc-46 1.62E-11 3.07E-12 6.22E-12 8.88E-12 2.47E-11 9.63E-06 1.05E+00 1.05E+00 1.71E+00 3.85E+00 7.66E+00 1.99E-01   
Scandium (21) Sc-47 1.00E-11 1.44E-12 3.49E-12 5.11E-12 3.05E-12 3.62E-07 6.95E+02 6.94E+02 1.14E+03 2.56E+03 1.36E+01 3.45E-01   
Scandium (21) Sc-48 1.93E-11 3.59E-12 7.33E-12 1.05E-11 3.96E-12 1.62E-05 2.87E+01 2.87E+01 4.68E+01 1.05E+02 6.50E+00 1.68E-01   
Scandium (21) Sc-49 5.25E-13 1.22E-13 2.05E-13 2.92E-13 1.07E-13 1.90E-08 1.11E+06 1.11E+06 1.82E+06 4.10E+06 2.32E+02 6.04E+00   
Selenium (34) Se-70 6.92E-13 1.95E-13 2.95E-13 4.11E-13 7.36E-14 4.22E-06 7.04E+03 7.00E+03 1.15E+04 2.59E+04 1.61E+02 4.29E+00   
Selenium (34) Se-73 1.99E-12 4.48E-13 7.96E-13 1.13E-12 1.99E-13 4.52E-06 6.28E+02 6.19E+02 1.03E+03 2.31E+03 5.98E+01 1.56E+00   
Selenium (34) Se-73m 2.02E-13 5.07E-14 8.29E-14 1.17E-13 2.06E-14 1.06E-06 2.95E+04 2.93E+04 4.81E+04 1.08E+05 5.74E+02 1.51E+01   
Selenium (34) Se-75 1.67E-11 6.25E-12 8.14E-12 1.08E-11 3.77E-12 1.45E-06 4.78E+00 3.27E+00 7.94E+00 1.79E+01 5.85E+00 1.63E-01   
Selenium (34) Se-77m      2.85E-07 1.47E+07 1.47E+07 2.39E+07 5.39E+07     
Selenium (34) Se-79 1.60E-11 5.29E-12 7.29E-12 9.69E-12 3.33E-12 1.10E-11 4.69E+00 1.32E-01 3.30E+02 5.97E+02 6.53E+00 1.82E-01   
Selenium (34) Se-81 9.58E-14 3.36E-14 4.29E-14 5.92E-14 1.27E-14 4.68E-08 1.40E+06 1.30E+06 2.30E+06 5.17E+06 1.11E+03 2.98E+01   
Selenium (34) Se-81m 3.24E-13 8.07E-14 1.30E-13 1.85E-13 3.54E-14 3.56E-08 5.90E+05 4.46E+05 9.75E+05 2.19E+06 3.66E+02 9.53E+00   
Selenium (34) Se-83 2.33E-13 7.33E-14 1.02E-13 1.43E-13 2.72E-14 1.15E-05 4.71E+03 4.71E+03 7.69E+03 1.73E+04 4.67E+02 1.23E+01   
Silicon (14) Si-31 1.81E-12 2.97E-13 6.48E-13 9.40E-13 3.05E-13 1.11E-08 6.84E+05 6.85E+05 1.14E+06 2.56E+06 7.35E+01 1.88E+00   
Silicon (14) Si-32 9.81E-12 1.50E-12 3.44E-12 5.00E-12 2.93E-10 2.18E-11 8.14E+01 6.41E+01 1.05E+03 1.95E+03 1.38E+01 3.53E-01   
Silver (47) Ag-102 1.56E-13 5.74E-14 7.25E-14 9.95E-14 2.56E-14 1.60E-05 5.91E+03 5.88E+03 9.64E+03 2.17E+04 6.57E+02 1.77E+01 2.73E+13 1.37E+12
Silver (47) Ag-103 2.96E-13 7.22E-14 1.20E-13 1.69E-13 6.07E-14 3.33E-06 5.57E+03 5.39E+03 9.09E+03 2.05E+04 3.97E+02 1.04E+01 6.37E+11 3.18E+10
Silver (47) Ag-104 3.77E-13 1.10E-13 1.65E-13 2.29E-13 6.25E-14 1.25E-05 1.41E+03 1.39E+03 2.30E+03 5.17E+03 2.89E+02 7.70E+00 4.17E+11 2.09E+10
Silver (47) Ag-104m 2.81E-13 8.29E-14 1.21E-13 1.68E-13 4.92E-14 5.50E-06 6.62E+03 6.48E+03 1.08E+04 2.43E+04 3.94E+02 1.05E+01 2.43E+12 1.21E+11
Silver (47) Ag-105 4.40E-12 9.77E-13 1.77E-12 2.49E-12 2.83E-12 2.15E-06 9.56E+00 5.37E+00 1.57E+01 3.53E+01 2.69E+01 7.08E-01 5.35E+04 2.67E+03
Silver (47) Ag-106 1.34E-13 4.44E-14 5.92E-14 8.21E-14 2.72E-14 3.08E-06 1.65E+04 1.62E+04 2.69E+04 6.06E+04 8.04E+02 2.15E+01 9.67E+12 4.84E+11
Silver (47) Ag-106m 1.14E-11 2.82E-12 4.81E-12 6.73E-12 3.54E-12 1.31E-05 7.67E+00 5.69E+00 1.25E+01 2.82E+01 9.90E+00 2.62E-01 4.67E+05 2.34E+04
Silver (47) Ag-108      8.56E-08 6.01E+06 6.01E+06 9.81E+06 2.21E+07     
Silver (47) Ag-108m 1.92E-11 5.07E-12 8.14E-12 1.12E-11 2.67E-11 7.18E-06 1.68E-02 6.29E-03 3.25E-02 7.32E-02 5.85E+00 1.57E-01 3.99E-01 1.99E-02
Silver (47) Ag-109m      7.66E-09 2.41E+08 2.41E+08 3.94E+08 8.85E+08     
Silver (47) Ag-110      1.69E-07 1.76E+07 1.76E+07 2.87E+07 6.46E+07     
Silver (47) Ag-110m 2.37E-11 5.96E-12 9.88E-12 1.37E-11 2.83E-11 1.30E-05 2.60E-01 1.52E-01 4.25E-01 9.56E-01 4.82E+00 1.29E-01 1.58E+02 7.92E+00
Silver (47) Ag-111 2.37E-11 3.36E-12 8.21E-12 1.21E-11 6.66E-12 1.09E-07 7.44E+02 1.36E+01 1.69E+03 3.81E+03 5.80E+00 1.46E-01 3.49E+05 1.75E+04
Silver (47) Ag-112 5.59E-12 9.10E-13 1.99E-12 2.90E-12 7.25E-13 3.23E-06 2.01E+03 1.25E+03 3.29E+03 7.40E+03 2.39E+01 6.08E-01 4.73E+09 2.36E+08
Silver (47) Ag-115 3.46E-13 8.92E-14 1.40E-13 1.98E-13 6.81E-14 3.44E-06 1.77E+04 1.71E+04 2.89E+04 6.51E+04 3.40E+02 8.91E+00 5.89E+12 2.94E+11
Sodium (11) Na-22 1.97E-11 7.47E-12 9.62E-12 1.26E-11 3.89E-12 1.03E-05 8.65E-02 8.52E-02 1.42E-01 3.18E-01 4.95E+00 1.40E-01   
Sodium (11) Na-24 2.64E-12 9.29E-13 1.23E-12 1.65E-12 4.74E-13 2.20E-05 6.16E+01 6.15E+01 1.00E+02 2.26E+02 3.87E+01 1.07E+00   
Strontium (38) Sr-80 2.83E-12 6.11E-13 1.09E-12 1.55E-12 4.51E-13 5.08E-11 1.13E+06 8.03E+03 1.58E+08 3.09E+08 4.37E+01 1.14E+00 1.25E+10 6.26E+08
Strontium (38) Sr-81 4.03E-13 1.17E-13 1.71E-13 2.39E-13 8.07E-14 5.97E-06 8.01E+03 7.71E+03 1.31E+04 2.94E+04 2.78E+02 7.38E+00 1.23E+12 6.14E+10
Strontium (38) Sr-82 8.47E-11 1.57E-11 3.13E-11 4.48E-11 3.69E-11 5.00E-11 1.09E+02 7.71E-01 2.79E+04 5.05E+04 1.52E+00 3.94E-02 3.36E+03 1.68E+02
Strontium (38) Sr-83 5.85E-12 1.14E-12 2.21E-12 3.17E-12 1.26E-12 3.60E-06 1.73E+02 9.35E+01 2.84E+02 6.40E+02 2.15E+01 5.56E-01 1.63E+07 8.17E+05
Strontium (38) Sr-85 5.03E-12 1.42E-12 2.26E-12 3.11E-12 2.56E-12 2.20E-06 5.88E+00 2.49E+00 9.69E+00 2.18E+01 2.11E+01 5.67E-01 6.93E+03 3.47E+02
Strontium (38) Sr-85m 3.74E-14 1.14E-14 1.67E-14 2.31E-14 8.32E-15 8.21E-07 2.14E+04 2.08E+04 3.49E+04 7.85E+04 2.85E+03 7.63E+01 1.69E+12 8.46E+10
Strontium (38) Sr-87m 2.69E-13 6.03E-14 1.07E-13 1.51E-13 5.62E-14 1.33E-06 5.43E+03 4.89E+03 8.87E+03 2.00E+04 4.45E+02 1.17E+01 4.49E+10 2.24E+09
Strontium (38) Sr-89 3.47E-11 6.48E-12 1.28E-11 1.84E-11 2.34E-11 7.19E-09 1.24E+02 9.29E-01 3.43E+03 7.52E+03 3.72E+00 9.59E-02 2.02E+03 1.01E+02
Strontium (38) Sr-90 9.18E-11 5.18E-11 5.59E-11 6.88E-11 1.05E-10 4.82E-10 3.31E-01 1.92E-03 4.23E+01 7.73E+01 8.52E-01 2.56E-02 2.69E-01 1.34E-02
Strontium (38) Sr-90+D 1.44E-10 5.92E-11 7.40E-11 9.53E-11 1.13E-10 1.96E-08 2.31E-01 1.39E-03 1.08E+01 2.27E+01 6.44E-01 1.85E-02 2.69E-01 1.34E-02
Strontium (38) Sr-91 8.81E-12 1.57E-12 3.22E-12 4.66E-12 1.70E-12 3.30E-06 6.42E+02 2.72E+02 1.06E+03 2.38E+03 1.48E+01 3.78E-01 1.30E+08 6.52E+06
Strontium (38) Sr-92 6.18E-12 1.07E-12 2.25E-12 3.26E-12 1.03E-12 6.69E-06 1.12E+03 7.58E+02 1.83E+03 4.11E+03 2.12E+01 5.41E-01 2.29E+09 1.15E+08
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Toxicity Soil to GroundwaterPreliminary Remediation Goals (PRG)

Sulfur (16) S-35 1.24E-12 3.27E-13 5.14E-13 3.70E-12 5.03E-12 8.77E-12 1.96E+02 4.71E+01 3.22E+05 6.02E+05 9.26E+01 4.77E-01   
Tantalum (73) Ta-172 2.64E-13 7.96E-14 1.14E-13 1.59E-13 7.22E-14 7.04E-06 4.71E+03 4.71E+03 7.68E+03 1.73E+04 4.18E+02 1.11E+01   
Tantalum (73) Ta-173 2.49E-12 4.22E-13 9.03E-13 1.31E-12 4.44E-13 2.38E-06 2.34E+03 2.34E+03 3.82E+03 8.59E+03 5.27E+01 1.35E+00   
Tantalum (73) Ta-174 4.11E-13 9.47E-14 1.62E-13 2.30E-13 1.11E-13 2.55E-06 6.64E+03 6.64E+03 1.08E+04 2.44E+04 2.94E+02 7.67E+00   
Tantalum (73) Ta-175 2.25E-12 4.37E-13 8.70E-13 1.24E-12 4.37E-13 4.16E-06 4.65E+02 4.65E+02 7.59E+02 1.71E+03 5.47E+01 1.42E+00   
Tantalum (73) Ta-176 3.18E-12 6.55E-13 1.25E-12 1.78E-12 5.96E-13 1.06E-05 2.37E+02 2.37E+02 3.87E+02 8.71E+02 3.81E+01 9.91E-01   
Tantalum (73) Ta-177 1.65E-12 2.58E-13 5.88E-13 8.58E-13 4.44E-13 1.20E-07 2.98E+03 2.95E+03 4.88E+03 1.10E+04 8.10E+01 2.06E+00   
Tantalum (73) Ta-178a      3.29E-07 3.98E+05 3.98E+05 6.50E+05 1.46E+06     
Tantalum (73) Ta-178b 6.29E-13 1.38E-13 2.49E-13 3.53E-13 1.79E-13 3.78E-06 2.44E+03 2.44E+03 3.99E+03 8.97E+03 1.91E+02 5.00E+00   
Tantalum (73) Ta-179 9.51E-13 1.54E-13 3.44E-13 5.00E-13 2.05E-12 3.62E-08 3.48E+01 3.42E+01 5.74E+01 1.29E+02 1.38E+02 3.53E+00   
Tantalum (73) Ta-180 1.23E-11 1.99E-12 4.44E-12 6.44E-12 7.25E-11 2.03E-06 5.48E-02 4.09E-02 1.08E-01 2.42E-01 1.07E+01 2.74E-01   
Tantalum (73) Ta-180m 8.58E-13 1.31E-13 3.03E-13 4.40E-13 1.86E-13 6.13E-08 4.07E+04 4.03E+04 6.68E+04 1.50E+05 1.57E+02 4.01E+00   
Tantalum (73) Ta-182 2.19E-11 3.59E-12 7.96E-12 1.15E-11 3.74E-11 6.04E-06 1.22E+00 1.21E+00 1.99E+00 4.47E+00 5.98E+00 1.53E-01   
Tantalum (73) Ta-182m 4.44E-14 1.54E-14 1.99E-14 2.76E-14 3.41E-14 7.38E-07 1.05E+05 1.05E+05 1.71E+05 3.84E+05 2.39E+03 6.39E+01   
Tantalum (73) Ta-183 2.38E-11 3.44E-12 8.33E-12 1.22E-11 8.81E-12 9.40E-07 1.75E+02 1.72E+02 2.88E+02 6.48E+02 5.72E+00 1.45E-01   
Tantalum (73) Ta-184 9.81E-12 1.58E-12 3.53E-12 5.11E-12 1.73E-12 7.02E-06 3.33E+02 3.32E+02 5.43E+02 1.22E+03 1.35E+01 3.45E-01   
Tantalum (73) Ta-185 3.92E-13 9.88E-14 1.57E-13 2.22E-13 1.18E-13 6.24E-07 3.99E+04 3.98E+04 6.51E+04 1.46E+05 3.03E+02 7.94E+00   
Tantalum (73) Ta-186 1.19E-13 4.44E-14 5.51E-14 7.55E-14 2.69E-14 6.69E-06 1.74E+04 1.74E+04 2.83E+04 6.37E+04 8.64E+02 2.34E+01   
Technetium (43) Tc-101 6.81E-14 2.42E-14 3.06E-14 4.22E-14 1.85E-14 1.37E-06 6.25E+04 5.62E+04 1.02E+05 2.30E+05 1.56E+03 4.18E+01 3.82E+12 1.91E+11
Technetium (43) Tc-104 3.09E-13 1.07E-13 1.38E-13 1.90E-13 5.33E-14 9.75E-06 6.86E+03 6.40E+03 1.12E+04 2.52E+04 3.45E+02 9.28E+00 5.15E+11 2.57E+10
Technetium (43) Tc-93 3.55E-13 1.04E-13 1.59E-13 2.20E-13 6.36E-14 7.31E-06 1.01E+03 9.08E+02 1.65E+03 3.71E+03 2.99E+02 8.02E+00 5.44E+09 2.72E+08
Technetium (43) Tc-93m 1.55E-13 4.51E-14 6.81E-14 9.44E-14 3.17E-14 3.62E-06 7.72E+03 7.05E+03 1.26E+04 2.84E+04 6.99E+02 1.87E+01 1.83E+11 9.13E+09
Technetium (43) Tc-94 1.48E-12 3.92E-13 6.36E-13 8.88E-13 2.80E-13 1.24E-05 3.33E+02 2.64E+02 5.48E+02 1.23E+03 7.49E+01 1.99E+00 4.31E+08 2.16E+07
Technetium (43) Tc-94m 5.74E-13 1.55E-13 2.36E-13 3.32E-13 1.03E-13 8.70E-06 2.68E+03 2.36E+03 4.40E+03 9.89E+03 2.02E+02 5.31E+00 3.69E+10 1.84E+09
Technetium (43) Tc-95 1.35E-12 3.50E-13 5.77E-13 8.03E-13 2.63E-13 3.63E-06 2.73E+02 1.53E+02 4.57E+02 1.03E+03 8.25E+01 2.20E+00 2.83E+07 1.42E+06
Technetium (43) Tc-95m 4.29E-12 1.10E-12 1.80E-12 2.51E-12 3.40E-12 2.93E-06 4.32E+00 1.12E+00 7.73E+00 1.74E+01 2.65E+01 7.03E-01 1.69E+03 8.47E+01
Technetium (43) Tc-96 7.81E-12 2.15E-12 3.42E-12 4.74E-12 2.00E-12 1.16E-05 1.63E+01 6.73E+00 2.78E+01 6.26E+01 1.39E+01 3.72E-01 1.81E+05 9.06E+03
Technetium (43) Tc-96m 8.36E-14 2.27E-14 3.59E-14 5.00E-14 2.05E-14 2.13E-07 1.08E+05 5.91E+04 1.81E+05 4.08E+05 1.33E+03 3.53E+01 2.47E+11 1.24E+10
Technetium (43) Tc-97 7.40E-13 1.34E-13 2.70E-13 3.89E-13 8.51E-13 2.94E-10 2.56E+00 5.73E-02 7.04E+02 1.56E+03 1.76E+02 4.53E+00 7.30E-01 3.65E-02
Technetium (43) Tc-97m 6.62E-12 1.14E-12 2.38E-12 3.44E-12 1.12E-11 1.04E-09 2.53E+01 7.54E-01 1.35E+04 2.94E+04 2.00E+01 5.13E-01 6.30E+02 3.15E+01
Technetium (43) Tc-98 1.83E-11 3.92E-12 7.10E-12 1.01E-11 3.01E-11 6.45E-06 1.47E-02 1.89E-03 3.39E-02 7.62E-02 6.71E+00 1.75E-01 2.78E-02 1.39E-03
Technetium (43) Tc-99 7.66E-12 1.32E-12 2.75E-12 4.00E-12 1.41E-11 8.14E-11 2.50E-01 5.57E-03 8.96E+02 1.73E+03 1.73E+01 4.41E-01 3.73E+00 1.86E-01
Technetium (43) Tc-99m 2.03E-13 4.37E-14 7.96E-14 1.14E-13 5.70E-14 3.93E-07 8.32E+03 4.11E+03 1.40E+04 3.15E+04 5.98E+02 1.55E+01 2.27E+09 1.13E+08
Tellurium (52) Te-116 1.75E-12 3.48E-13 6.73E-13 9.62E-13 3.20E-13 1.34E-07 5.55E+04 3.61E+04 9.93E+04 2.24E+05 7.08E+01 1.83E+00   
Tellurium (52) Te-121 3.40E-12 9.07E-13 1.46E-12 2.01E-12 1.30E-12 2.46E-06 2.00E+01 1.88E+01 3.30E+01 7.43E+01 3.26E+01 8.77E-01   
Tellurium (52) Te-121m 1.42E-11 4.51E-12 6.40E-12 8.51E-12 1.44E-11 7.83E-07 6.12E+00 3.44E+00 1.14E+01 2.58E+01 7.44E+00 2.07E-01   
Tellurium (52) Te-123 6.77E-12 4.07E-12 4.11E-12 5.11E-12 2.50E-12 2.73E-09 1.55E+00 1.71E-01 6.76E+01 1.47E+02 1.16E+01 3.45E-01   
Tellurium (52) Te-123m 1.02E-11 2.46E-12 4.14E-12 5.66E-12 1.36E-11 4.48E-07 1.34E+01 7.13E+00 2.57E+01 5.78E+01 1.15E+01 3.12E-01   
Tellurium (52) Te-125m 8.92E-12 1.70E-12 3.33E-12 4.70E-12 1.17E-11 6.95E-09 2.06E+02 3.20E+01 3.33E+03 7.43E+03 1.43E+01 3.75E-01   
Tellurium (52) Te-127 2.87E-12 4.22E-13 1.00E-12 1.48E-12 6.11E-13 2.10E-08 5.28E+04 1.34E+04 1.68E+05 3.79E+05 4.76E+01 1.19E+00   
Tellurium (52) Te-127m 2.25E-11 4.77E-12 8.62E-12 1.20E-11 2.58E-11 2.73E-09 4.68E+01 6.76E+00 3.82E+03 8.23E+03 5.52E+00 1.47E-01   
Tellurium (52) Te-129 4.40E-13 9.88E-14 1.71E-13 2.44E-13 9.95E-14 2.45E-07 7.05E+04 6.53E+04 1.17E+05 2.62E+05 2.78E+02 7.23E+00   
Tellurium (52) Te-129m 4.26E-11 7.18E-12 1.53E-11 2.20E-11 2.49E-11 1.38E-07 5.76E+01 1.12E+01 2.96E+02 6.65E+02 3.11E+00 8.02E-02   
Tellurium (52) Te-131 5.62E-13 1.31E-13 2.17E-13 3.05E-13 6.40E-14 1.79E-06 2.72E+04 2.68E+04 4.45E+04 1.00E+05 2.19E+02 5.78E+00   
Tellurium (52) Te-131m 2.28E-11 4.00E-12 8.25E-12 1.19E-11 4.22E-12 6.61E-06 1.00E+02 8.74E+01 1.67E+02 3.76E+02 5.77E+00 1.48E-01   
Tellurium (52) Te-132 4.77E-11 8.25E-12 1.70E-11 2.44E-11 9.32E-12 7.83E-07 2.33E+02 8.34E+01 5.41E+02 1.22E+03 2.80E+00 7.23E-02   
Tellurium (52) Te-133 5.29E-13 1.11E-13 1.92E-13 2.73E-13 4.92E-14 4.29E-06 2.27E+04 2.26E+04 3.71E+04 8.35E+04 2.48E+02 6.46E+00   
Tellurium (52) Te-133m 2.42E-12 4.74E-13 8.73E-13 1.24E-12 2.64E-13 1.09E-05 2.02E+03 2.00E+03 3.29E+03 7.41E+03 5.45E+01 1.42E+00   
Tellurium (52) Te-134 7.51E-13 1.89E-13 3.01E-13 4.18E-13 1.60E-13 3.78E-06 7.70E+03 7.64E+03 1.26E+04 2.83E+04 1.58E+02 4.22E+00   
Terbium (65) Tb-147 1.37E-12 2.88E-13 5.33E-13 7.59E-13 2.26E-13 7.30E-06 1.69E+03 1.69E+03 2.75E+03 6.19E+03 8.93E+01 2.32E+00   
Terbium (65) Tb-149 2.90E-12 5.25E-13 1.08E-12 1.56E-12 1.65E-11 7.60E-06 6.44E+02 6.44E+02 1.05E+03 2.37E+03 4.41E+01 1.13E+00   
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Radionuclide Toxicity and Preliminary Remediation Goals for Superfund

Soil Ingestion Soil Ingestion Water Ingestion Food Ingestion Inhalation External Exposure Residential Agricultural Outdoor Indoor Tap Fish
Element Slope Factor Slope Factor-Adult Slope Factor Slope Factor Slope Factor Slope Factor Soil Soil Worker Soil Worker Soil Water Ingestion DAF=20 DAF=1
(Atomic Number) Isotope (risk/pCi) (risk/pCi) (risk/pCi) (risk/pCi) (risk/pCi) (risk/y per pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/L) (pCi/g) (pCi/g) (pCi/g)

Toxicity Soil to GroundwaterPreliminary Remediation Goals (PRG)

Terbium (65) Tb-150 2.92E-12 5.25E-13 1.08E-12 1.56E-12 3.88E-13 7.79E-06 7.98E+02 7.98E+02 1.30E+03 2.93E+03 4.41E+01 1.13E+00   
Terbium (65) Tb-151 3.92E-12 7.25E-13 1.49E-12 2.13E-12 7.73E-13 3.65E-06 3.16E+02 3.16E+02 5.16E+02 1.16E+03 3.20E+01 8.28E-01   
Terbium (65) Tb-153 3.54E-12 5.77E-13 1.28E-12 1.86E-12 8.18E-13 7.24E-07 4.99E+02 4.99E+02 8.15E+02 1.83E+03 3.72E+01 9.48E-01   
Terbium (65) Tb-154 6.51E-12 1.34E-12 2.57E-12 3.64E-12 1.14E-12 1.18E-05 8.05E+01 8.05E+01 1.31E+02 2.95E+02 1.85E+01 4.85E-01   
Terbium (65) Tb-155 2.97E-12 4.81E-13 1.08E-12 1.56E-12 8.99E-13 3.26E-07 4.87E+02 4.87E+02 7.96E+02 1.79E+03 4.41E+01 1.13E+00   
Terbium (65) Tb-156 1.30E-11 2.46E-12 4.96E-12 7.10E-12 4.22E-12 8.37E-06 1.89E+01 1.89E+01 3.09E+01 6.95E+01 9.60E+00 2.48E-01   
Terbium (65) Tb-156m 2.29E-12 3.92E-13 8.44E-13 1.22E-12 8.47E-13 2.16E-08 3.79E+04 3.75E+04 6.28E+04 1.41E+05 5.64E+01 1.45E+00   
Terbium (65) Tb-156n 1.11E-12 1.82E-13 4.03E-13 5.85E-13 3.77E-13 4.06E-09 9.56E+05 9.34E+05 1.62E+06 3.65E+06 1.18E+02 3.01E+00   
Terbium (65) Tb-157 5.29E-13 7.99E-14 1.86E-13 2.70E-13 1.46E-12 1.63E-09 6.95E+01 5.19E+01 1.41E+02 3.17E+02 2.56E+02 6.53E+00   
Terbium (65) Tb-158 1.32E-11 2.38E-12 4.88E-12 6.99E-12 8.29E-11 3.57E-06 3.34E-02 2.56E-02 6.48E-02 1.46E-01 9.76E+00 2.52E-01   
Terbium (65) Tb-160 2.42E-11 3.85E-12 8.70E-12 1.27E-11 2.45E-11 5.23E-06 2.24E+00 2.24E+00 3.65E+00 8.22E+00 5.47E+00 1.39E-01   
Terbium (65) Tb-161 1.38E-11 1.95E-12 4.77E-12 7.03E-12 5.03E-12 3.44E-08 3.33E+03 3.23E+03 5.77E+03 1.30E+04 9.98E+00 2.51E-01   
Thallium (81) Tl-194 3.68E-14 1.48E-14 1.81E-14 2.45E-14 5.11E-15 3.25E-06 1.14E+04 1.14E+04 1.86E+04 4.17E+04 2.63E+03 7.20E+01   
Thallium (81) Tl-194m 1.63E-13 6.36E-14 7.81E-14 1.06E-13 2.50E-14 1.01E-05 3.68E+03 3.68E+03 6.01E+03 1.35E+04 6.10E+02 1.66E+01   
Thallium (81) Tl-195 1.36E-13 5.00E-14 6.40E-14 8.70E-14 2.08E-14 6.02E-06 2.91E+03 2.91E+03 4.75E+03 1.07E+04 7.44E+02 2.03E+01   
Thallium (81) Tl-197 1.41E-13 4.51E-14 6.25E-14 8.55E-14 2.39E-14 1.65E-06 4.33E+03 4.33E+03 7.08E+03 1.59E+04 7.62E+02 2.06E+01   
Thallium (81) Tl-198 4.26E-13 1.61E-13 2.06E-13 2.75E-13 7.92E-14 9.67E-06 3.96E+02 3.96E+02 6.47E+02 1.46E+03 2.31E+02 6.41E+00   
Thallium (81) Tl-198m 2.76E-13 1.01E-13 1.30E-13 1.75E-13 4.92E-14 5.04E-06 2.16E+03 2.15E+03 3.52E+03 7.92E+03 3.66E+02 1.01E+01   
Thallium (81) Tl-199 1.64E-13 5.33E-14 7.36E-14 9.99E-14 2.89E-14 8.56E-07 3.20E+03 3.19E+03 5.22E+03 1.17E+04 6.47E+02 1.77E+01   
Thallium (81) Tl-200 1.31E-12 4.55E-13 6.14E-13 8.21E-13 2.52E-13 5.93E-06 1.31E+02 1.31E+02 2.14E+02 4.82E+02 7.76E+01 2.15E+00   
Thallium (81) Tl-201 8.81E-13 2.23E-13 3.61E-13 5.00E-13 1.49E-13 1.88E-07 1.46E+03 1.41E+03 2.42E+03 5.44E+03 1.32E+02 3.53E+00   
Thallium (81) Tl-202 3.28E-12 1.05E-12 1.49E-12 2.01E-12 6.14E-13 1.83E-06 3.77E+01 3.72E+01 6.19E+01 1.39E+02 3.20E+01 8.77E-01   
Thallium (81) Tl-204 1.54E-11 3.16E-12 5.85E-12 8.25E-12 2.45E-12 2.76E-09 1.48E+01 3.90E+00 3.21E+02 7.01E+02 8.14E+00 2.14E-01   
Thallium (81) Tl-206      6.05E-09 4.80E+07 4.80E+07 7.83E+07 1.76E+08     
Thallium (81) Tl-207      1.52E-08 1.68E+07 1.68E+07 2.74E+07 6.17E+07     
Thallium (81) Tl-208      1.76E-05 2.26E+04 2.26E+04 3.68E+04 8.28E+04     
Thallium (81) Tl-209      9.83E-06 5.64E+04 5.64E+04 9.20E+04 2.07E+05     
Thorium (90) Th-226 1.58E-12 4.77E-13 6.66E-13 9.32E-13 1.56E-10 2.36E-08 1.65E+06 4.59E+05 2.72E+06 6.12E+06 7.15E+01 1.89E+00 3.61E+12 1.81E+11
Thorium (90) Th-227 1.37E-10 2.03E-11 4.74E-11 6.92E-11 3.51E-08 3.78E-07 1.13E+02 9.05E+00 1.94E+02 4.35E+02 1.00E+00 2.55E-02 6.68E+04 3.34E+03
Thorium (90) Th-228 2.89E-10 6.40E-11 1.07E-10 1.48E-10 1.32E-07 5.59E-09 2.42E+01 1.23E-01 1.25E+02 2.51E+02 4.45E-01 1.19E-02 6.60E+01 3.30E+00
Thorium (90) Th-228+D 8.09E-10 1.62E-10 3.00E-10 4.22E-10 1.43E-07 7.76E-06 1.54E-01 3.38E-02 2.55E-01 5.73E-01 1.59E-01 4.18E-03 6.60E+01 3.30E+00
Thorium (90) Th-229 4.96E-10 1.97E-10 2.24E-10 2.90E-10 1.75E-07 2.25E-07 3.70E-01 4.28E-03 8.67E-01 1.90E+00 2.13E-01 6.08E-03 6.07E+00 3.03E-01
Thorium (90) Th-229+D 1.29E-09 3.63E-10 5.28E-10 7.16E-10 2.25E-07 1.17E-06 8.16E-02 1.71E-03 1.79E-01 4.00E-01 9.02E-02 2.46E-03 6.07E+00 3.03E-01
Thorium (90) Th-230 2.02E-10 7.73E-11 9.10E-11 1.19E-10 2.85E-08 8.19E-10 3.49E+00 1.05E-02 2.02E+01 3.72E+01 5.23E-01 1.48E-02 6.06E+00 3.03E-01
Thorium (90) Th-231 6.36E-12 9.14E-13 2.21E-12 3.24E-12 1.52E-12 2.45E-08 3.13E+04 3.31E+03 5.28E+04 1.19E+05 2.15E+01 5.44E-01 4.44E+08 2.22E+07
Thorium (90) Th-232 2.31E-10 8.47E-11 1.01E-10 1.33E-10 4.33E-08 3.42E-10 3.10E+00 9.42E-03 1.90E+01 3.48E+01 4.71E-01 1.33E-02 6.06E+00 3.03E-01
Thorium (90) Th-234 6.70E-11 9.51E-12 2.31E-11 3.40E-11 3.07E-11 1.63E-08 1.33E+03 1.53E+01 3.28E+03 7.26E+03 2.06E+00 5.19E-02 8.26E+04 4.13E+03
Thulium (69) Tm-162 1.24E-13 4.29E-14 5.66E-14 7.77E-14 2.72E-14 8.69E-06 6.46E+03 6.46E+03 1.06E+04 2.37E+04 8.41E+02 2.27E+01   
Thulium (69) Tm-166 2.86E-12 5.85E-13 1.12E-12 1.59E-12 5.14E-13 8.98E-06 2.94E+02 2.94E+02 4.80E+02 1.08E+03 4.25E+01 1.11E+00   
Thulium (69) Tm-167 9.88E-12 1.44E-12 3.46E-12 5.07E-12 4.37E-12 3.97E-07 2.30E+02 2.30E+02 3.76E+02 8.47E+02 1.38E+01 3.48E-01   
Thulium (69) Tm-170 2.59E-11 3.61E-12 8.92E-12 1.31E-11 2.43E-11 1.01E-08 4.78E+02 4.83E+02 1.02E+03 2.26E+03 5.34E+00 1.35E-01   
Thulium (69) Tm-171 2.02E-12 2.85E-13 6.99E-13 1.02E-12 3.33E-12 6.97E-10 1.23E+03 1.25E+03 2.69E+03 5.99E+03 6.81E+01 1.73E+00   
Thulium (69) Tm-172 3.09E-11 4.44E-12 1.08E-11 1.57E-11 5.62E-12 2.35E-06 1.36E+02 1.36E+02 2.22E+02 4.99E+02 4.41E+00 1.12E-01   
Thulium (69) Tm-173 4.88E-12 7.44E-13 1.72E-12 2.52E-12 7.73E-13 1.62E-06 1.52E+03 1.52E+03 2.48E+03 5.59E+03 2.77E+01 7.00E-01   
Thulium (69) Tm-175 1.19E-13 3.85E-14 5.22E-14 7.25E-14 3.26E-14 4.78E-06 1.68E+04 1.68E+04 2.74E+04 6.16E+04 9.12E+02 2.43E+01   
Tin (50) Sn-110 5.18E-12 8.36E-13 1.87E-12 2.71E-12 6.70E-13 1.13E-06 4.49E+03 4.49E+03 7.34E+03 1.65E+04 2.55E+01 6.51E-01   
Tin (50) Sn-111 1.32E-13 3.61E-14 5.51E-14 7.70E-14 2.83E-14 2.29E-06 1.51E+04 1.51E+04 2.46E+04 5.54E+04 8.64E+02 2.29E+01   
Tin (50) Sn-113 1.22E-11 1.86E-12 4.33E-12 6.33E-12 1.00E-11 2.02E-08 3.31E+02 3.16E+02 5.88E+02 1.32E+03 1.10E+01 2.79E-01   
Tin (50) Sn-117m 1.25E-11 1.83E-12 4.37E-12 6.40E-12 8.84E-12 4.69E-07 1.32E+02 1.32E+02 2.17E+02 4.87E+02 1.09E+01 2.76E-01   
Tin (50) Sn-119m 6.36E-12 9.14E-13 2.21E-12 3.24E-12 7.81E-12 1.20E-09 1.27E+03 1.03E+03 3.59E+03 7.91E+03 2.15E+01 5.44E-01   
Tin (50) Sn-121 4.33E-12 6.11E-13 1.50E-12 2.20E-12 1.02E-12 1.30E-10 8.71E+05 6.13E+05 5.97E+06 1.23E+07 3.17E+01 8.02E-01   
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Radionuclide Toxicity and Preliminary Remediation Goals for Superfund

Soil Ingestion Soil Ingestion Water Ingestion Food Ingestion Inhalation External Exposure Residential Agricultural Outdoor Indoor Tap Fish
Element Slope Factor Slope Factor-Adult Slope Factor Slope Factor Slope Factor Slope Factor Soil Soil Worker Soil Worker Soil Water Ingestion DAF=20 DAF=1
(Atomic Number) Isotope (risk/pCi) (risk/pCi) (risk/pCi) (risk/pCi) (risk/pCi) (risk/y per pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/L) (pCi/g) (pCi/g) (pCi/g)

Toxicity Soil to GroundwaterPreliminary Remediation Goals (PRG)

Tin (50) Sn-121m 6.66E-12 9.99E-13 2.34E-12 3.41E-12 1.54E-11 8.85E-10 6.66E+01 4.14E+01 2.53E+02 5.52E+02 2.04E+01 5.17E-01   
Tin (50) Sn-123 4.03E-11 5.70E-12 1.40E-11 2.05E-11 3.03E-11 3.88E-08 1.44E+02 1.34E+02 2.71E+02 6.07E+02 3.40E+00 8.60E-02   
Tin (50) Sn-123m 1.94E-13 5.33E-14 7.96E-14 1.12E-13 5.62E-14 4.62E-07 6.58E+04 6.58E+04 1.07E+05 2.42E+05 5.98E+02 1.57E+01   
Tin (50) Sn-125 5.81E-11 8.25E-12 2.01E-11 2.95E-11 1.41E-11 1.53E-06 5.70E+01 5.69E+01 9.36E+01 2.11E+02 2.37E+00 5.98E-02   
Tin (50) Sn-126 7.07E-11 1.17E-11 2.56E-11 3.69E-11 9.95E-11 9.96E-08 1.00E+00 7.11E-01 2.16E+00 4.85E+00 1.86E+00 4.78E-02   
Tin (50) Sn-127 2.22E-12 4.11E-13 8.25E-13 1.19E-12 4.40E-13 9.25E-06 1.05E+03 1.05E+03 1.71E+03 3.84E+03 5.77E+01 1.48E+00   
Tin (50) Sn-128 1.09E-12 2.57E-13 4.33E-13 6.14E-13 2.29E-13 2.62E-06 7.87E+03 7.87E+03 1.28E+04 2.89E+04 1.10E+02 2.87E+00   
Titanium (22) Ti-44 6.73E-11 1.34E-11 2.56E-11 3.64E-11 3.41E-10 2.39E-07 5.55E-01 4.46E-01 1.08E+00 2.44E+00 1.86E+00 4.85E-02   
Titanium (22) Ti-45 1.75E-12 3.12E-13 6.44E-13 9.32E-13 3.09E-13 3.79E-06 1.74E+03 1.74E+03 2.84E+03 6.39E+03 7.39E+01 1.89E+00   
Tungsten (74) W-176 1.05E-12 2.13E-13 4.11E-13 5.88E-13 1.24E-13 3.20E-07 2.76E+04 2.75E+04 4.50E+04 1.01E+05 1.16E+02 3.00E+00   
Tungsten (74) W-177 5.00E-13 1.13E-13 2.01E-13 2.84E-13 5.99E-14 3.63E-06 2.49E+03 2.49E+03 4.06E+03 9.13E+03 2.37E+02 6.21E+00   
Tungsten (74) W-178 3.33E-12 5.37E-13 1.21E-12 1.75E-12 3.85E-13 1.59E-08 2.29E+03 2.03E+03 3.99E+03 8.96E+03 3.94E+01 1.01E+00   
Tungsten (74) W-179 1.68E-14 5.00E-15 7.22E-15 1.01E-14 1.83E-15 6.01E-08 5.41E+05 5.41E+05 8.83E+05 1.99E+06 6.60E+03 1.75E+02   
Tungsten (74) W-181 1.07E-12 1.83E-13 3.96E-13 5.70E-13 1.35E-13 4.86E-08 1.43E+02 1.41E+02 2.35E+02 5.28E+02 1.20E+02 3.09E+00   
Tungsten (74) W-185 8.36E-12 1.21E-12 2.93E-12 4.29E-12 9.36E-13 2.92E-10 3.54E+03 1.32E+03 4.17E+04 8.66E+04 1.63E+01 4.11E-01   
Tungsten (74) W-187 1.03E-11 1.59E-12 3.67E-12 5.37E-12 1.11E-12 2.04E-06 4.16E+02 4.15E+02 6.80E+02 1.53E+03 1.30E+01 3.28E-01   
Tungsten (74) W-188 4.00E-11 5.77E-12 1.40E-11 2.05E-11 4.63E-12 7.02E-09 5.85E+02 2.62E+02 2.58E+03 5.67E+03 3.40E+00 8.60E-02   
Uranium (92) U-230 5.66E-10 1.04E-10 2.09E-10 2.98E-10 4.55E-08 3.07E-09 4.09E+02 2.91E-01 3.99E+03 7.52E+03 2.28E-01 5.92E-03 3.58E+12 1.79E+11
Uranium (92) U-231 5.00E-12 7.40E-13 1.75E-12 2.56E-12 1.80E-12 1.60E-07 1.25E+03 1.48E+02 2.05E+03 4.62E+03 2.72E+01 6.89E-01 8.74E+13 4.37E+12
Uranium (92) U-232 5.74E-10 2.45E-10 2.92E-10 3.85E-10 1.95E-08 5.98E-10 1.25E+00 5.59E-04 7.92E+00 1.43E+01 1.63E-01 4.58E-03 8.86E+06 4.43E+05
Uranium (92) U-233 1.60E-10 5.22E-11 7.18E-11 9.69E-11 1.16E-08 9.82E-10 3.86E+00 1.84E-03 2.87E+01 5.34E+01 6.63E-01 1.82E-02 3.47E+03 1.74E+02
Uranium (92) U-234 1.58E-10 5.11E-11 7.07E-11 9.55E-11 1.14E-08 2.52E-10 4.01E+00 1.87E-03 3.24E+01 5.92E+01 6.74E-01 1.85E-02 2.24E+03 1.12E+02
Uranium (92) U-235 1.57E-10 4.92E-11 6.96E-11 9.44E-11 1.01E-08 5.18E-07 2.05E-01 1.87E-03 4.17E-01 9.35E-01 6.84E-01 1.87E-02 7.77E-01 3.89E-02
Uranium (92) U-235+D 1.63E-10 5.03E-11 7.18E-11 9.76E-11 1.01E-08 5.43E-07 1.95E-01 1.81E-03 3.98E-01 8.92E-01 6.63E-01 1.81E-02 7.77E-01 3.89E-02
Uranium (92) U-236 1.49E-10 4.85E-11 6.70E-11 9.03E-11 1.05E-08 1.25E-10 4.27E+00 1.98E-03 3.48E+01 6.33E+01 7.11E-01 1.95E-02 2.33E+01 1.16E+00
Uranium (92) U-237 1.39E-11 2.05E-12 4.88E-12 7.14E-12 6.44E-12 3.76E-07 3.31E+02 3.37E+01 5.44E+02 1.22E+03 9.76E+00 2.47E-01 3.30E+13 1.65E+12
Uranium (92) U-238 1.43E-10 4.66E-11 6.40E-11 8.66E-11 9.32E-09 4.99E-11 4.46E+00 2.06E-03 3.68E+01 6.67E+01 7.44E-01 2.04E-02 1.21E-01 6.04E-03
Uranium (92) U-238+D 2.10E-10 5.62E-11 8.71E-11 1.21E-10 9.35E-09 1.14E-07 7.42E-01 1.47E-03 1.80E+00 4.00E+00 5.47E-01 1.46E-02 1.21E-01 6.04E-03
Uranium (92) U-239 1.90E-13 4.40E-14 7.40E-14 1.06E-13 5.70E-14 1.21E-07 4.29E+05 3.04E+05 7.00E+05 1.57E+06 6.44E+02 1.66E+01 5.59E+18 2.80E+17
Uranium (92) U-240 2.02E-11 2.96E-12 7.03E-12 1.03E-11 2.96E-12 7.33E-10 3.48E+05 2.98E+02 2.14E+06 4.45E+06 6.77E+00 1.71E-01 4.30E+15 2.15E+14
Vanadium (23) V-47 2.92E-13 8.88E-14 1.25E-13 1.74E-13 5.96E-14 4.36E-06 8.58E+03 8.58E+03 1.40E+04 3.15E+04 3.81E+02 1.01E+01   
Vanadium (23) V-48 2.13E-11 4.11E-12 8.21E-12 1.17E-11 9.29E-12 1.40E-05 3.73E+00 3.73E+00 6.09E+00 1.37E+01 5.80E+00 1.51E-01   
Vanadium (23) V-49 3.53E-13 5.00E-14 1.22E-13 1.79E-13 1.47E-13 0.00E+00 5.17E+04 5.39E+04 6.81E+05 1.23E+06 3.90E+02 9.85E+00   
Xenon (54) Xe-120      1.70E-06 1.79E+04 1.79E+04 2.93E+04 6.58E+04     
Xenon (54) Xe-121      8.73E-06 3.48E+03 3.48E+03 5.68E+03 1.28E+04     
Xenon (54) Xe-122      1.83E-07 5.52E+03 5.52E+03 9.01E+03 2.03E+04     
Xenon (54) Xe-123      2.72E-06 3.59E+03 3.59E+03 5.86E+03 1.32E+04     
Xenon (54) Xe-125      9.38E-07 1.27E+03 1.27E+03 2.08E+03 4.68E+03     
Xenon (54) Xe-127      9.52E-07 2.44E+01 2.44E+01 3.99E+01 8.97E+01     
Xenon (54) Xe-129m      4.25E-08 2.49E+03 2.49E+03 4.06E+03 9.14E+03     
Xenon (54) Xe-131m      1.41E-08 5.05E+03 5.05E+03 8.23E+03 1.85E+04     
Xenon (54) Xe-133      6.62E-08 2.44E+03 2.44E+03 3.98E+03 8.94E+03     
Xenon (54) Xe-133m      9.25E-08 4.18E+03 4.18E+03 6.82E+03 1.53E+04     
Xenon (54) Xe-135      9.70E-07 2.30E+03 2.30E+03 3.76E+03 8.46E+03     
Xenon (54) Xe-135m      1.86E-06 4.28E+04 4.28E+04 6.99E+04 1.57E+05     
Xenon (54) Xe-138      5.62E-06 1.53E+04 1.53E+04 2.49E+04 5.61E+04     
Ytterbium (70) Yb-162 1.21E-13 3.62E-14 5.22E-14 7.29E-14 3.00E-14 3.26E-07 1.98E+05 1.98E+05 3.23E+05 7.27E+05 9.12E+02 2.42E+01   
Ytterbium (70) Yb-166 1.17E-11 2.08E-12 4.37E-12 6.29E-12 2.89E-12 9.46E-08 3.72E+03 3.73E+03 6.17E+03 1.39E+04 1.09E+01 2.80E-01   
Ytterbium (70) Yb-167 3.70E-14 1.04E-14 1.56E-14 2.18E-14 1.71E-14 6.21E-07 1.12E+05 1.12E+05 1.83E+05 4.12E+05 3.05E+03 8.09E+01   
Ytterbium (70) Yb-169 1.12E-11 1.73E-12 4.00E-12 5.85E-12 1.08E-11 7.75E-07 3.41E+01 3.41E+01 5.57E+01 1.25E+02 1.19E+01 3.01E-01   
Ytterbium (70) Yb-175 8.29E-12 1.17E-12 2.87E-12 4.22E-12 2.95E-12 1.54E-07 1.30E+03 1.30E+03 2.14E+03 4.81E+03 1.66E+01 4.18E-01   
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Radionuclide Toxicity and Preliminary Remediation Goals for Superfund

Soil Ingestion Soil Ingestion Water Ingestion Food Ingestion Inhalation External Exposure Residential Agricultural Outdoor Indoor Tap Fish
Element Slope Factor Slope Factor-Adult Slope Factor Slope Factor Slope Factor Slope Factor Soil Soil Worker Soil Worker Soil Water Ingestion DAF=20 DAF=1
(Atomic Number) Isotope (risk/pCi) (risk/pCi) (risk/pCi) (risk/pCi) (risk/pCi) (risk/y per pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/g) (pCi/L) (pCi/g) (pCi/g) (pCi/g)

Toxicity Soil to GroundwaterPreliminary Remediation Goals (PRG)

Ytterbium (70) Yb-177 9.51E-13 1.69E-13 3.46E-13 5.03E-13 2.29E-13 8.35E-07 1.28E+04 1.28E+04 2.09E+04 4.70E+04 1.38E+02 3.51E+00   
Ytterbium (70) Yb-178 1.06E-12 1.92E-13 3.89E-13 5.59E-13 2.38E-13 1.44E-07 1.14E+05 1.14E+05 1.87E+05 4.20E+05 1.22E+02 3.16E+00   
Yttrium (39) Y-86 1.05E-11 2.03E-12 4.07E-12 5.81E-12 1.58E-12 1.73E-05 7.99E+01 7.99E+01 1.30E+02 2.93E+02 1.17E+01 3.04E-01   
Yttrium (39) Y-86m 6.11E-13 1.18E-13 2.35E-13 3.35E-13 9.29E-14 8.35E-07 3.04E+04 3.04E+04 4.96E+04 1.12E+05 2.03E+02 5.26E+00   
Yttrium (39) Y-87 6.92E-12 1.21E-12 2.58E-12 3.70E-12 1.49E-12 1.94E-06 1.30E+02 1.30E+02 2.13E+02 4.79E+02 1.85E+01 4.77E-01   
Yttrium (39) Y-88 9.92E-12 2.40E-12 4.18E-12 5.85E-12 1.70E-11 1.37E-05 5.77E-01 5.77E-01 9.42E-01 2.12E+00 1.14E+01 3.01E-01   
Yttrium (39) Y-90 5.25E-11 7.29E-12 1.81E-11 2.65E-11 8.40E-12 1.91E-08 1.14E+04 9.63E+03 2.59E+04 5.77E+04 2.63E+00 6.66E-02   
Yttrium (39) Y-90m 2.95E-12 4.40E-13 1.04E-12 1.51E-12 4.81E-13 2.58E-06 2.47E+03 2.47E+03 4.03E+03 9.06E+03 4.58E+01 1.17E+00   
Yttrium (39) Y-91 4.66E-11 6.48E-12 1.60E-11 2.35E-11 3.36E-11 2.51E-08 4.39E+02 3.87E+02 9.12E+02 2.04E+03 2.98E+00 7.50E-02   
Yttrium (39) Y-91m 8.51E-14 2.15E-14 3.52E-14 4.96E-14 3.01E-14 2.34E-06 1.05E+04 1.05E+04 1.71E+04 3.85E+04 1.35E+03 3.56E+01   
Yttrium (39) Y-92 7.03E-12 1.10E-12 2.48E-12 3.61E-12 9.32E-13 1.26E-06 4.55E+03 4.55E+03 7.43E+03 1.67E+04 1.92E+01 4.89E-01   
Yttrium (39) Y-93 2.08E-11 2.96E-12 7.18E-12 1.05E-11 2.64E-12 4.60E-07 4.34E+03 4.32E+03 7.13E+03 1.60E+04 6.63E+00 1.68E-01   
Yttrium (39) Y-94 3.08E-13 1.06E-13 1.37E-13 1.90E-13 5.51E-14 5.45E-06 1.17E+04 1.17E+04 1.91E+04 4.30E+04 3.48E+02 9.28E+00   
Yttrium (39) Y-95 1.59E-13 5.85E-14 7.25E-14 9.99E-14 2.92E-14 4.80E-06 2.37E+04 2.37E+04 3.87E+04 8.72E+04 6.57E+02 1.77E+01   
Zinc (30) Zn-62 1.34E-11 2.25E-12 4.96E-12 7.25E-12 2.65E-12 1.87E-06 1.13E+03 4.04E+00 1.91E+03 4.31E+03 9.60E+00 2.43E-01 2.23E+07 1.11E+06
Zinc (30) Zn-63 3.77E-13 1.13E-13 1.61E-13 2.26E-13 7.55E-14 4.87E-06 6.57E+03 1.47E+03 1.07E+04 2.41E+04 2.96E+02 7.80E+00 1.46E+11 7.30E+09
Zinc (30) Zn-65 2.45E-11 8.95E-12 1.17E-11 1.54E-11 5.81E-12 2.81E-06 1.18E+00 3.01E-03 2.01E+00 4.53E+00 4.07E+00 1.15E-01 5.60E+01 2.80E+00
Zinc (30) Zn-69 1.79E-13 4.51E-14 7.22E-14 1.03E-13 6.11E-14 1.67E-09 8.19E+06 2.78E+03 2.08E+07 4.68E+07 6.60E+02 1.71E+01 1.45E+11 7.27E+09
Zinc (30) Zn-69m 5.07E-12 8.33E-13 1.86E-12 2.73E-12 1.28E-12 1.77E-06 8.20E+02 7.15E+00 1.36E+03 3.05E+03 2.56E+01 6.46E-01 2.68E+07 1.34E+06
Zinc (30) Zn-71m 2.50E-12 4.92E-13 9.66E-13 1.39E-12 5.33E-13 6.84E-06 7.56E+02 4.68E+01 1.24E+03 2.78E+03 4.93E+01 1.27E+00 6.38E+08 3.19E+07
Zinc (30) Zn-72 1.71E-11 3.34E-12 6.59E-12 9.44E-12 5.48E-12 4.68E-07 7.88E+02 6.19E-01 1.52E+03 3.42E+03 7.23E+00 1.87E-01 6.65E+05 3.33E+04
Zirconium (40) Zr-86 1.02E-11 1.86E-12 3.85E-12 5.55E-12 1.56E-12 1.04E-06 1.18E+03 1.18E+03 1.93E+03 4.35E+03 1.24E+01 3.18E-01   
Zirconium (40) Zr-88 3.74E-12 9.36E-13 1.58E-12 2.18E-12 8.95E-12 1.65E-06 6.15E+00 6.15E+00 1.00E+01 2.26E+01 3.01E+01 8.09E-01   
Zirconium (40) Zr-89 9.58E-12 1.72E-12 3.60E-12 5.18E-12 1.92E-12 5.38E-06 4.82E+01 4.82E+01 7.86E+01 1.77E+02 1.32E+01 3.40E-01   
Zirconium (40) Zr-93 2.12E-12 9.81E-13 1.11E-12 1.44E-12 7.29E-12 0.00E+00 3.38E+02 2.00E+02 1.81E+03 3.26E+03 4.29E+01 1.22E+00   
Zirconium (40) Zr-95 1.23E-11 2.16E-12 4.59E-12 6.59E-12 1.65E-11 3.40E-06 3.89E+00 3.89E+00 6.35E+00 1.43E+01 1.04E+01 2.68E-01   
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