
1 



         
       

         
               

           
        

  

           
          

         
            
         
           

          
               

      
          
         

       

Although I’m sure that some of you have these rules memorized from previous 
CLU-IN events, let’s run through them quickly for our new participants. 

Please mute your phone lines during the seminar to minimize disruption and 
background noise. If you do not have a mute button, press *6 to mute #6 to 
unmute your lines at anytime. Also, please do NOT put this call on hold as this 
may bring delightful, but unwanted background music over the lines and interupt 
the seminar. 

You should note that throughout the seminar, we will ask for your feedback. You 
do not need to wait for Q&A breaks to ask questions or provide comments. To 
submit comments/questions and report technical problems, please use the ? 
Icon at the top of your screen. You can move forward/backward in the slides by 
using the single arrow buttons (left moves back 1 slide, right moves advances 1 
slide). The double arrowed buttons will take you to 1st and last slides 
respectively. You may also advance to any slide using the numbered links that 
appear on the left side of your screen. The button with a house icon will take you 
back to main seminar page which displays our agenda, speaker information, 
links to the slides and additional resources. Lastly, the button with a computer 
disc can be used to download and save today’s presentation materials. 

With that, please move to slide 3. 
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Aerojet’s facility is located in Sacramento County, about 15 miles east of 
downtown Sacramento. The site is located between the cities of Rancho 
Cordova and Folsom in an area that is now firmly in the midst of Sacramento’s 
eastern suburbs. If you travel 100 miles east on Highway 50, you’ll end up in 
South Lake Tahoe. 
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Aerojet brought its manufacturing facility north after urban encroachment 
became an issue in Southern California. The testing of large military and space 
exploration propulsion systems required a lot of space for safety, noise, and 
security buffer requirements. 
The property they selected in Rancho Cordova had a fairly unique feature: the 
entire area had been mined for gold in the 1800s using water from the American 
River and dredging equipment. 
The materials dredgers left behind were very useful for Aerojet’s needs… 
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You can see a dredger here on the left, and the patterns they left behind in the 
aerial photo on the right. 
The piles of larger rocks are aligned along the side of the dredger path and are 
called cobbles. Fine-grained material was deposited along the immediate 
dredger path (called the “slickens”). 
The cobbles were very useful into structuring berms for blast protection and 
explosive material storage, but also easy to flatten out to create test stands and 
manufacturing areas. 
Many low areas also provided excellent infiltration basins for process 
wastewater and disposal of cooling water. Unfortunately, the disturbance by 
dredging also created a subsurface of complex, interbedded fine-grained and 
course materials. 
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Research, testing and production has lead to a substantial groundwater plume 
from the site. The most wide-spread contaminant of concern is perchlorate, a 
component of rocket fuel. There is also a substantial plume of fuel component 
NDMA, and also the solvent TCE. 

While this figure is quite complicated to take in right now, I hope it can give you 
an appreciate for the challenge of the ground water remediation task at hand. 
The red line shows the extent of the roughly 27- square-mile plume. The Aerojet 
facility is located in the center and right of the figure. Many of the rocket testing 
areas are to the right (eastern) end of the map, which unfortunately coincides 
with the recharge area for much of the regional groundwater. You can see this 
flow represented in the black arrows. 

The plume has intersected a number of municipal supply wells and the remedy 
includes provision of a replacement water supply. 
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You can no doubt infer that there are many different demands on this Superfund 
property: 

Aerojet is continuing its operation over many of the 5,900 acres of Superfund 
property and their over 8,000 acres of land holdings. Many of these uses still 
require buffer zones for security and safety. 

Some portions of the Superfund Site are being leased to other users (generally 
commercial/office tenants). The environmental cleanup itself takes up portions of 
the site for remediation facilities. 

And, some portions of the Site are have been sold to future users and are in use 
while cleanup proceeds. 

Like any type of reuse, planning renewable energy production at this site needs 
to be compatible with the cleanup and these other considerations. EPA’s 
Superfund Redevelopment Initiative and Green Remediation program have a 
number of tools to encourage balancing all of these criteria. 
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Here’s a brief history of the Superfund cleanup. The site was added to the 
Superfund National Priorities List in 1983 after detections of VOCs in private 
wells and the American River. Perchlorate was found to be a ground water issue 
in the 1990s. The first cleanup actions to control groundwater pollution were 
taken in the mid-1980s and continue today. 

A 2003 modification to the Partial Consent Decree divided the site into Operable 
Units, or “OUs”, to streamline investigation. 
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Here is a list of the 9 operable units in more detail. 

The on-property, or “Source” OUs are currently in the Remedial Investigation 
phase to determine the nature and extent of pollution. This information will allow 
EPA and the State to assess risks from the site and develop appropriate cleanup 
alternatives. 

The groundwater OUs that extend beyond the Aerojet property boundary are 
known as “Western GW” and “Perimeter GW”. The cleanup decision was 
finalized in 2001 for Western GW and is expected to be finalized for Perimeter 
GW later this year. 
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The groundwater remedies in place for the Western GW and Perimeter GW 
have a total of nine groundwater extraction and treatment systems, shown here 
on the map. [The 10th, to the lower left, addresses contamination from 
operations at the Inactive Rancho Cordova Test Site, a state-lead cleanup site 
that is not part of the Aerojet Superfund Site.] 

The number for this extraction system are impressive: over 25 million gallons of 
water per day are extracted, with over 102 billion gallons since the first systems 
began operating. 

Lifting all of this water from wells that can be dozens to hundreds of feet deep 
takes a substantial amount of energy: at least 4.1 MW of electricity. 
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The nine groundwater treatment plants receive water from over 300 extraction 
wells. This photo shows just a few of the pumps that are need to move all of the 
water.  

TCE is treated using granular activated carbon, while NDMA is broken down 
with ultraviolet light. 

Perchlorate is treated using ion-exchange resins and fluidized bed reactors 

Treated groundwater is discharged under an NPDES permit. 
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The objectives for the groundwater operable unit remediation have been 
established in the ROD and Proposed Plan. 

They are [READ BULLET POINTS] 
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So, while Aerojet, EPA, and the State of California are working on the cleanup, 
the company began to ask some of these questions as part of a Corporate 
Sustainability Initiative. 

[READ BULLET POINTS] 
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When it comes to planning a solar energy project, one this is clear: Aerojet has a 
substantial amount of land in Sacramento County. Even within the 5900 acre 
Superfund lands, there are areas of opportunity where new uses (and old) can 
exist with the investigation and cleanup. 

EPA has long had a commitment to reuse of Superfund sites through the 
Superfund Revitalization Initiative, and we were very pleased when Aerojet 
brought forth a plan for the solar project. But first, let me step back into some of 
the considerations the company had when planning such a project. 
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How would a deal be structure that would ensure viability and sustainability? 
Off-take revenue: which entity would own the solar project itself, and how
would the land be leased? 
The key Power Purchase Agreement (PPA) for any renewable energy 
project had to allow Aerojet to buy power at acceptable rates for them 
and the solar project owner. 

Of course, the project needed to be funded. 
The project used a Federal incentive tax credit/payment 
The local utility provided production-based payments 
Investors funded the project through a combination of equity and debt
financing 

Liability issues ran in two directions! 
Indemnification (PPA or other agreement) was important for both Aerojet
and the project proponents. 
Easement Agreement terms contain access provisions that were 
essential to EPA and the State 

Aerojet intends to be in Sacramento county for the long term, and the
groundwater cleanup is expected to take decades. Therefore, consideration of
the future land use *after* the life of the solar project was essential. The
easement agreement describes how the land use reverts back to owner 

And, of course, with three partners (Aerojet, Solar Power Inc., and the
Sacramento Municipal Utility District), it was essential to have a mutually 
agreeable Project Timeline. 
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      Here is how the timeline for this project worked. 

34 



         

          
             

       

       
          
     

            
          
              

          
    

         
    

   

This photo shows the solar project as constructed at the Aerojet Superfund Site. 

The size of the project was driven by available tax incentives and those provided 
by the local utility. The initial size of 3.6 MW was based on those incentives; 
additional incentives drove the expansion to 6 MW. 

Potential size and location constraints included not only Aerojet’s other needs 
and the topography, but also avoiding contaminated source areas, wetlands, 
and protected flora and fauna. 

The design was flexible to create a footprint that worked with these issues. As 
you can see from the photo, the shape does seem unusually complex, but it was 
the best match to all of the issues. In addition, the location provided access to 
existing electrical infrastructure on the Aerojet site, which was upgraded for the 
new source of power. 

This location also allows for Aerojet to keep the project within its secure 
perimeter and minimizes its appearance from off-property as an attractive 
nuisance to trespassers. 



          
        

         
       
  

          
         

       
   

         
        

   

The largest challenge to developing a facility such as this one from the project 
sponsors’ perspective is working through the permitting and approvals process. 
In this case, Aerojet had permission from the county for industrial use of its 
property, and notified them prior to issuing their Request for Proposals to 
potential solar developers. 

EPA and the State Agencies were concerned with how the project’s construction 
methods and siting could affect the investigation and cleanup or special status 
species. These concerns were addressed through communication prior to 
project approval. 

With completion of this project, Aerojet has had positive reaction from the 
community and their partnership with SPI and SMUD has afforded several high-
profile media events. 



       
          

           
            
           

         
           

          

The specific mechanism for approving this project on a Superfund site was 
provided by the enforcement agreement for the site, the Partial Consent Decree. 
Using this process, Aerojet provided formal notice to EPA and the State as 
required in Paragraph 11(e) of the document. EPA and the State reviewed the 
proposal and requested clarification on several issues. The parties were able to 
ensure access corridors would be allowed through the site to accommodate 
future investigation and cleanup, if needed. The Agencies retain the right of 
access for cleanup as provided in Paragraph 18 of the Partial Consent Decree. 

37 



   [READ BULLET POINTS]
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Without the right partners in Solar Power Inc. and the Sacramento Utility District,
Aerojet tells me the project simply could not have been a success. 

Early involvement of stakeholders helps avoid surprises down the line that could
derail a project by causing excessive delays. Communication about the project’s 
siting and design allowed EPA and the State to approve construction. As a 
“lesson learned”, the parties agree that earlier, more informal involvement at a
slightly more conceptual stage would have streamlined the process even more,
since an earlier site was determined to be not acceptable to EPA. 

The solar project partners *and* stakeholders such as EPA and the community 
all benefit from a project of this type, by powering a greener cleanup and 
avoiding greenhouse gas emissions. 

Other key factors included quick response times from all parties, especially the
agencies. Reuse deals very often require fast action because the project 
proponents – and their capital – could go elsewhere in the face of time
uncertainty. Agencies such as EPA need to ensure we can achieve our goal of
protection of human health and the environment without being caught up in a 
position so conservative and deliberative that great projects can’t go forward. 

Lastly, Aerojet and their solar project partners were willing to make 
accommodations for siting and design to recognize that this is an ongoing
Superfund response. 
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