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NAME Xuan-Mai Tran, EPA  

ITEM 
DRAWING NO. 

OR REFERENCE COMMENT ACTION 

  US EPA 15 July 2005 Comments (General)  

1.  Response to General Comment 2:  The site-wide protectiveness 
statement provided in ES.2 for completed remedies states that “completed 
remedies are considered protective of human health.”  It is not clear why 
the environment is not included in this statement, as ecological remedial 
action objectives (RAOs) were included in the Record of Decision (ROD) 
and the individual site protectiveness statements include the environment.  
Please revise the protectiveness statement to indicate that the completed 
remedies are considered protective of human health and the environment.    

A) Protectiveness statement in Section ES.2, last 
sentence, will be modified to state that the 
completed remedies are considered protective of 
human health and the environment. 

2.  Response to General Comment 5:  The response stated that Section 1.0 
will be reorganized to include a new subsection with an expanded 
discussion of the community involvement activities.  The Report does not 
include a new subsection providing the expanded discussion as stated in 
the response.  The only additional information that was added to Section 
1.6 is that a public notice was published in the Tracy Herald and Stockton 
Record on 23 March 2005.  However, Appendix B contains only the public 
notice on the Tracy Herald.  It is not clear whether post-review community 
involvement occurred or fact sheets were published.  Please revise the 
Report to provide additional details on the administrative component of the 
five-year review. 

A) Section 1.0 was not reorganized, as indicated in 
the comment response. However, paragraph 1.6 
was revised. We have revised paragraph 1.6 further 
to summarize the community outreach (as requested 
by DTSC, 12 September 2005) and we have 
identified the expected post-review activities as 
follows, “Notification of potentially interested parties 
was made. A public notice was published in the 
Tracy Herald and Stockton Record on 23 March 
2005. Interviews of elected officials, local business 
people, and people in the community were 
attempted and conducted when the officials were 
willing to grant interviews. The one City of Tracy 
official who offered opinions on the site was 
generally impressed with the remediation program 
and had good exchange with the DDJC public affairs 
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2. 
(cont’d) 

  
representative, Mr. Doug Imberi. The local County 
Supervisor offered no opinion and declined to be 
interviewed. A comment was received from a local 
landowner based on his observation of the Five-
Year Review notice in the local paper. His concern 
was with groundwater near and under his residence, 
west of the depot. Mr. Shabad Khalsa of URS 
discussed the groundwater with the resident and 
identified that groundwater under the residence was 
not impacted by DDJC activities. The resident 
expressed appreciation that he could feel confident 
in the quality of his groundwater. Copies of the 
public notice, interview records, and telephone logs 
are included in Appendix B. Specific comments 
made in regard to a particular site have been 
included in the appropriate site-specific section, in 
the Site Inspection Checklist. After completion of this 
Five Year Review, a notice that the Final Five Year 
Review is available for public review will be posted in 
local newspapers and a Fact Sheet will be 
generated for local distribution.” 

   
 
 
 
 
 
 
 
 
 
ACTION CODES W – WITHDRAWN 
A – ACCEPTED/CONCUR N – NON-CONCUR  
D – ACTION DEFERRED VE – VE POTENTIAL/VEP ATTACHED 

 



   CESPK FORM 7 (Revised) PREVIOUS EDITIONS OF THIS FORM ARE OBSOLETE PAGE   3     OF    4    
   15 Apr 89  K:\Wprocess\00732\Tracy\Five-Year Review\Comments\EPA-FinalComments.doc 

U.S. ARMY ENGINEER SACRAMENTO DISTRICT CORPS OF ENGINEERS 

   DESIGN REVIEW COMMENTS Project: DDJC-Tracy Five-Year Reivew  

  SITE DEV & GEO  MECHANICAL  SAFETY  SYSTEMS ENG 
  ENVIR PROT & UTIL  MFG TECHNOLOGY  ADV TECH  VALUE ENG 
  ARCHITECTURAL  ELECTRICAL  ESTIMATING  OTHER 
  STRUCTURAL  INST & CONTROLS  SPECIFICATIONS 

REVIEW   

DATE 7 September 2005  

NAME Xuan-Mai Tran, EPA  

ITEM 
DRAWING NO. 

OR REFERENCE COMMENT ACTION 

3.  Response to General Comment 7:  In Section 8.8 (Next Five-Year 
Review), the Draft Five-Year Review Report recommended that “the rip-
rap surrounding the overflow weir should be inspected and replaced as 
needed to control sediment discharge from the pond.”  This statement was 
removed from the Final Five-Year Review Report from Section 8.8 and 
was not added to section 8.6 as a recommendation.  Under Section 8.6, 
the Draft Report indicated that because the rip-rap was submerged at the 
time of the site visit, it is recommended that supplemental review of the 
effectiveness of this erosion control measure be performed during the dry 
season.  An inspection of the rip-rap was conducted on August 18, 2005.  
A record of this inspection is included in the Site Inspection Checklist for 
the site, but the text in Section 8 has not been revised to discuss the 
results of this inspection.  Section 8.6 of the Final Report still documents 
the condition of the rip-rap during the March 2005 site inspection.  Please 
revise the Report to update Section 8 with the information obtained from 
the August 2005 inspection, and include in the “Recommendations” or 
“Next Five-Year Review” that the rip-rap should be inspected and replaced 
as needed to control sediment discharge from the pond. 

A) Section 8.4 has been modified to indicate that an 
inspection was conducted in the dry season and that 
the rip-rap was in good condition. The recommenda-
tion in Section 8.6 has been revised to note that the 
rip-rap should be inspected and replaced as needed 
to control sediment discharge from the pond. 

4.  Response to General Comment 9:  The original EPA’s comment was 
asking that “... The Report should mention whether annual reviews have 
been performed, and whether there have been any land use changes 
triggering the notification procedures and, if so, whether those procedures 
were followed and whether the new land use is in compliance with the 
ROD and ESD requirements.”  Please include a brief summary about the 
annual reviews or inspections and the dates for those inspections that 
have been completed, and the planned dates for the future annual 
inspections.  We understand that the annual inspections of the Institutional 
Controls (ICs) will also be summarized in the Annual Well Monitoring 
Reports.  In addition, please add the information on whether there have 
been any land use changes. 

A) Inspection of institutional controls was conducted 
by URS for the first time in Fall of 2004. Completion 
of future annual inspections will typically be 
conducted in the September/October time frame. 
Based on the most recent inspections there have not 
been any land use changes. A new paragraph will 
be added to Section 1.0 noting these annual IC 
inspections. Annual inspections will note any 
changes in land use, and the changes will be noted 
in the annual reports. 
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  US EPA 15 July 2005 Comments (Specific)  

1.  Response to Specific Comment 5:  The 2001 Explanation of Significant 
Differences (ESD) was entered under each relevant unit in the tables, 
however, no date is entered in the “Date” column for the 2001 ESD 
entries.  In addition, the 2001 ESD is not entered for site-wide as 
requested in the comment.  Please add the date and enter the 2001 ESD 
in the site-wide table or explain why it should not be added. 

A) The 2001 ESD date was added to the sitewide 
and site-specific chronology tables. 

2.  Response to Specific Comment 7:  Section 16.6 states that “a technical 
memorandum will be prepared to address cap monitoring frequency and a 
solution for cap maintenance.”  However, no schedule is provided for this 
technical memorandum.  Please revise the Report to propose a schedule 
for the technical memorandum and the solution for cap maintenance.  In 
addition, please change the reference from DSERTS 72 to DSERTS 67 in 
Section 16.6. 

A) DDJC has not scheduled the technical 
memorandum for the cap inspection and 
repair/maintenance, but an estimated date of Fall 
2005 has been added to the text in paragraph 16.6. 
The reference change, from DSERTS 72 to 
DSERTS 67, has been made in Section 16.6. 

  U.S. EPA 15 August 2005 Comments (Specific)  

1.  Response to Specific Comment 5:  The response proposed to include 
“further assessment regarding the potential need for adding O&M activities 
to ensure the protectiveness of the remedy” at the Day Care Center site.  
The Report indicates that a technical memorandum will be prepared to 
address cap monitoring frequency and a solution for cap maintenance.  In 
addition, Land Use Controls is introduced as a new remedy for the Day 
Care Center.  The Report indicates that this IC will be documented in the 
future revision of the Installation Master Plan (IMP).  However, 
confirmation of the effectiveness of ICs implemented is not indicated under 
“Next Five-Year Review.”  Please revise the Report to provide a schedule 
for the addition of the proposed IC into the IMP and indicate that the 
effectiveness of the ICs implemented at this unit will be assessed under 
the next five-year review. 

A) The proposed IC will be included in an addendum 
to the IMP. Text in Section 4.6 has been added to 
note the revision “which will be updated in early 
2006.” Section 4.8 has been modified to indicate 
that, “The effectiveness of the ICs implemented at 
the Day Care Center should be assessed under the 
next five-year review.” 
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  General Comments  

1.  The Five-Year Review Summary Form indicates that the Draft Five-Year 
Review Report for the Defense Distribution Depot San Joaquin California 
(DDJC) Tracy Site (the Report) does not address multiple operable units 
(OUs).  However, the Executive Summary lists various solid waste 
management units (SWMUs), two DSERTS sites, an OU 1 and other 
areas.  Please revise the Executive Summary to clarify whether these 
different areas and SWMUs are part of other OUs and identify the OUs 
they are associated with.  In addition, the Five-Year Review Summary 
Form indicates that the type of review is a “NPL-Removal only”, but 
remedial actions are being implemented at DDJC-Tracy under a Record of 
Decision (ROD) signed after October 17, 1986 (“post-SARA”).  Please 
revise the Five-Year Review Summary Form as appropriate for both 
issues. 

A) The SWMUs and various soils sites were 
classified in the feasibility study and ROD as Group 
A, B, or C sites, but were not referred to as operable 
units. The only operable unit identified in the 
proposed plan and ROD is Operable Unit 1 
(groundwater). This will be clarified in the Executive 
Summary. The summary form will be revised to 
indicate that remedial actions are being performed 
and that the report is “post-SARA” and a statutory 
review. 

2.  The protectiveness statement provided in Section ES.2 of the Executive 
Summary appears to address only the remedial actions that are not 
completed.  Many of the soil remedial actions have been completed and 
are protective.  Please revise the protectiveness statement based on the 
milestones for all of the remedies implemented.  Although protectiveness 
statements are developed for each area under each individual section, 
those statements should be summarized in this section of the Report for 
the Site as a whole (e.g. “...are protective of human health and the 
environment or are expected to be protective upon completion.”) 

A) The comprehensive site-wide protectiveness 
statement will be revised to provide additional detail 
on the remedy status and protectiveness. 

3.  A signature page, which is similar to the ESD or the ROD Amendment, 
needs to be included in the Report.  It should follow the protectiveness 
statement for site-wide. 

A) A signature page was included immediately prior 
to the Table of Contents Tab. The page has been 
revised to be similar to the ESD signature page, with 
protectiveness statements added similar to the 
DDJC-Sharpe Five-Year Review Report. 
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4.  Table ES-1 (Summary of Findings) would be more useful if it is presented 
as a supplement to or continuation of  the Five-Year Review Summary 
Form.  It is suggested that the last column in this table be modified to 
delete the reference to delisting, so that the recommended actions 
discussed are related to issues identified in the five-year review, and 
protectiveness statements are provided for each site.  Section 1.5.1 of the 
EPA Guidance states that “it is EPA’s policy that the Five-Year Review 
requirement is independent of and unaffected by the deletion process.”  
Thus, it appears inappropriate to list actions needed at each site from the 
delisting perspective.  Please revise this table as suggested. 

A) The table will be relocated and the last column 
will be modified as requested to not reference 
delisting. 

5.  It is not clearly documented in the Report whether the administrative 
components (e.g., notification of potentially interested parties of initiation of 
review process, etc.) and community involvement (e.g., community 
involvement prior and post review, community involvement activities such 
as notices, fact sheets, etc.) were carried out during and after the review.  
Please provide this information within the Report. 

A) Section 1.0 will be reorganized to include a new 
subsection with an expanded discussion of the 
community involvement activities. 

6.  For each of the sites discussed in Sections 4 through 21, the inspection 
checklist indicates that interviews were conducted.  However, no interview 
summaries are provided for any of these sites.  The interview record 
provided in Appendix B does not address most of the sites.  Please revise 
the Report to provide interview documentation and interview summary for 
each area. 

A) Interview information will be transcribed from the 
Five-Year Review Site Inspection Checklist onto the 
interview forms as requested. The additional forms 
will be added to Appendix B. 

7.  For most of the portions of the Site that have existing institutional controls 
(ICs), the Report provides that future five year reviews should include 
confirmation of the effectiveness of the ICs.  Sections 7.8, 8.8 and 11.8 do 
not include this statement. 

A) The statement regarding confirmation of the 
effectiveness of ICs will be added to Sections 7.8 
and 8.8. 

N) SWMU 8 (Section 11.8) does not have ICs. The 
existing protectiveness statement is appropriate for 
this site. 
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8.  Several sections of the Report explain that ICs for some portions of the 
Site were not in the original ROD but were added in the Explanation of 
Significant Differences (ESD).  However, these sections don't identify the 
actual ICs.  The final Report should include a description of the ICs for 
each portion of the Site, including the schedule for the implementation of 
the ICs that are not in place. 

A) The ICs will be described for each site where they 
are included in the remedy and a schedule for 
implementation will be provided. 

9.  The Report should address whether ICs in the ROD or ESD have been 
met.  For example, the ESD requires the DLA to define specific controls in 
an appendix to the IMP, establish and follow notification procedures for 
land use changes and perform annual reviews to ensure compliance.  The 
Report does not indicate whether these activities have been 
accomplished, except some sections of the Report mention that the 
appendix has been added to the IMP and that the Master Planner for the 
Depot had access to the appendix and was familiar with it.  The Report 
should mention whether annual reviews have been performed, and 
whether there have been any land use changes triggering the notification 
procedures and, if so, whether those procedures were followed and 
whether the new land use is in compliance with the ROD and ESD 
requirements. 

A) Many of the details regarding IC requirements 
were added in the 2004 ESD. This document 
requires annual inspections of the ICs with 
summaries in the Annual Well Monitoring Reports. 
Inspections are summarized in the most recent 
annual report, but were not performed previously. 
This will be clarified and the status of the 
implementation of specific IC requirements will be 
clarified. 

10.  The statement in several sections (e.g. 12.4.1.2, 15.4.1.2) that "there was 
a change in the toxicity factors" for various contaminants should be 
explained. 

A) A sentence explaining toxicity factors will be 
added to the text for these sections. 

  Specific Comments  

1.  Section ES.0.1, Page ES-1:  The fifth bullet in this section indicates that 
Mr. Rich Howard conducted the site visit on March 2, 2005 for TechLaw, 
but Ms. Dina Calanchini conducted the site visit.  Please correct the bullet. 

A) This error will be corrected. 
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2.  Page ES-7, Five-Year Review Summary Form:  Please delete the 
“Construction Completion” line since DDJC-Tracy has not reached 
construction completion yet.  Also, please fill in the dates for “Triggering 
action date” and “Due date (five years after triggering action date).” 

A) Page ES-7 will be revised as noted. Per EPA 
definition, construction completion date will be 
deleted because the PCOR has not been signed yet. 

A) The triggering action date and due date will be 
entered. 

3.  Section 1.4, Page 1-1: [Comment revised per 21 July 2005 email from 
EPA] Please delete “The planned submittal date for this review 
(September 2005) is five years after the completion of construction of the 
groundwater remedy specified in the ROD.  The    beginning of 
groundwater extraction from Groundwater Treatment Plant 2 (GWTP 2) in 
1999 signified construction completion.”  According tothe EPA 
Comprehensive Five-Year Review Guidance, dated June 2001, Section 
1.2.1, this five-year review is a statutory reivew.  Section 1.3.1 of the EPA 
Guidance states that "... a statutory review is triggered by the first remedial 
action that leaves hazardous substances, pollutants, or contaminants on 
site above concentrations that allow for unlimited use and unrestricted 
exposure.  A remedial action typically is initiated on the date of "actual RA 
on-site construction" or the "actual RA start" date for Federal facilities." 

Please add the information on the triggering action date for this five-year 
review. 

A) The trigger date information will be revised as 
indicated. However, it should be noted that this 
rationale was not properly applied when the FFA 
schedule was developed in the November 1999 
RPM meeting. The text will be deleted as indicated. 

4.  Section 1.5, Page 1-2:  The last sentence states that underground 
storage tanks (USTs) are exempt from the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA), but this is not 
correct.  The definition of hazardous substances in CERCLA section 
101(14) excludes “petroleum, including crude oil or any fraction thereof”, 
but if a UST contained CERCLA hazardous substances, it would be 
subject to CERCLA requirements.  Please revise the sentence to clarify 
that it refers to USTs that contained petroleum only. 

A) This sentence will be revised as indicated. 
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5.  Section 2.0, Chronology, Pages 2-1 through 2-5:  The reference section 
(Section 23) notes an ESD to the selected remedies in the ROD for 
SWMUs 2, 3, 7, and 33, Building 30 Drum Storage Area, and Northern 
Depot Soils Area (URS Group, Inc., 2001a).  However, this 2001 ESD is 
not listed in the site chronology tables, except for ESD events noted for 
SWMUs 2 and 3 in Tables 2-4 and 2-5.  Please revise the chronology 
tables to document the 2001 ESD site-wide and for all the units listed in 
the cited reference. 

A) The 2001 ESD will be added to the chronology 
tables as appropriate. 

6.  Section 4.0, Day Care Center, Page 4-1:  The Technical Assessment 
indicates that it was confirmed through the site inspection that there was 
no disruption of the 12-inch soil cap.  However, no operation and 
maintenance (O&M) associated with this cap is identified.  Please revise 
this section to clarify if there are O&M activities and cost associated with 
the soil cap. 

A) No maintenance activities have been specified in 
the ROD, ROD Amendment, or ESDs for the Day 
Care Center. We will include some further 
assessment regarding the potential need for adding 
O&M activities to ensure the protectiveness of the 
remedy at this site. 

7.  Section 16.0, DSERTS 67 - Northern Depot Soils Area:  The Report 
should address how frequently the remedy will be monitored to ensure that 
the signs are maintained and that erosion and ponding are minimized or 
eliminated.  A follow-up report should be done to indicate that these 
problems have been addressed. 

A) The frequency of monitoring will be assessed in 
the report and a schedule for a follow-up report will 
be provided. 

8.  Section 19.0, Eastern Depot Soils Area:  This sections states that the 
Appendix to the IMP should be distributed and inserted.  However, it is not 
clear “who” it should be distributed to or “where” it should be inserted. 

A) This text is in error. As indicated under Section 
19.3, Mr. William Laws had a copy of the IMP 
Addendum. This sentence will be deleted. 

9.  Section 20.0, Southern Depot Soils Area:  This section states that the 
Appendix to the IMP should be distributed and inserted.  However, it is not 
clear “who” it should be distributed to or “where” it should be inserted. 

A) This text is in error. As indicated under Section 
20.3, Mr. William Laws had a copy of the IMP 
Addendum. This sentence will be deleted. 
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10.  Section 22.2, Response Completion for Soils, Page 22-3:  It does not 
appear the list of “remaining areas of concern” listed in this section is 
exhaustive and complete.  Several areas where it was determined the 
ROD cleanup standards are not met and further actions were 
recommended (such as ICs) are not identified in the section.  These sites 
include the Soil Vapor Extraction Sites and the Petroleum Waste Oil Tank.  
Please revise this section to provide a complete list of areas of concern 
that require a response action or explain why they are not included. 

A) A statement indicating that ICs need to be 
maintained in accordance with the specified O&M 
procedures will be added; however, no additional 
ICs are proposed in the Five-Year Review. The IC 
requirements were documented in prior decision 
documents. We will include a bulletized list of sites 
with ICs. 
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U.S. ARMY ENGINEER SACRAMENTO DISTRICT CORPS OF ENGINEERS 

   DESIGN REVIEW COMMENTS Project: Review of Response to Comments, DDJC-Tracy Draft Five-Year Review  

  SITE DEV & GEO  MECHANICAL  SAFETY  SYSTEMS ENG 
  ENVIR PROT & UTIL  MFG TECHNOLOGY  ADV TECH  VALUE ENG 
  ARCHITECTURAL  ELECTRICAL  ESTIMATING  OTHER 
  STRUCTURAL  INST & CONTROLS  SPECIFICATIONS 

REVIEW   

DATE 15 August 2005  

NAME Xuan-Mai Tran, EPA  

ITEM 
DRAWING NO. 

OR REFERENCE COMMENT ACTION 

  General Comments  

1.  Response to General Comment 1:  The response states that the 
summary form will be revised to indicate that “remedial actions are being 
performed.”  The summary form should also clearly indicate that the type 
of this five-year review is “post-SARA”, and the text should note that it is a 
statutory review.    

A) The summary form will be revised as indicated. 
The statutory review is noted in Section ES0.3. 

2.  Response to General Comment 3:  The response does not fully address 
the comment because the signature page provided does not include a 
signature line for the Department of Defense (DoD), as does a signature 
page for the ESD or ROD Amendment.  The signature of the preparer 
could be moved to the title page as suggested by the Guidance.  In the 
next revision of the Report, ensure that the signature page includes a 
signature line for DoD and that it follows the site-wide protectiveness 
statement.  The signature line for U.S. EPA is as follows: 

 U.S. Environmental Protection Agency 

 Kathleen Johnson, Chief 

 Federal Facilities and Site Cleanup Branch 

A) The signature page will be modified as indicated. 

3.  Response to General Comment 4:  The response indicates that Table 
ES-1 will be relocated but states that the last column will be deleted as 
indicated.  The comment did not ask for the last column to be deleted as it 
provides useful information on actions needed at each side.  It merely 
requested that the last column be modified so that the actions needed at 
each site are not identified from the delisting perspective.  In the next 
revision of the Report, ensure that this table is revised as suggested in the 
comment. 

A) The last column will be retained, but the column 
heading will be revised and references to delisting 
will be removed. 
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U.S. ARMY ENGINEER SACRAMENTO DISTRICT CORPS OF ENGINEERS 

   DESIGN REVIEW COMMENTS Project: Review of Response to Comments, DDJC-Tracy Draft Five-Year Review  

  SITE DEV & GEO  MECHANICAL  SAFETY  SYSTEMS ENG 
  ENVIR PROT & UTIL  MFG TECHNOLOGY  ADV TECH  VALUE ENG 
  ARCHITECTURAL  ELECTRICAL  ESTIMATING  OTHER 
  STRUCTURAL  INST & CONTROLS  SPECIFICATIONS 

REVIEW   

DATE 15 August 2005  

NAME Xuan-Mai Tran, EPA  

ITEM 
DRAWING NO. 

OR REFERENCE COMMENT ACTION 

  Specific Comments  

4.  Response to Specific Comment 2:  The response partially addresses 
the comment. The response indicates that the triggering action date and 
due date will be entered in the Summary Form.  However, the response 
states that no further construction activities are planned and, therefore, 
construction at DDJC-Tracy is complete.  EPA defines the construction 
completion date as being when the Final Preliminary Closeout Report 
(PCOR) is approved.  Please revise the Summary Form accordingly.  The 
text in Section 1.4 on page 1-1 should be revised similarly. 

A) The Summary Form and text on page 1-1 will be 
revised as indicated. 

5.  Response to Specific Comment 6:  The response proposes to include 
“further assessment regarding the potential need for adding O&M activities 
to ensure the protectiveness of the remedy” at the Day Care Center site.  
Please clarify when this proposed assessment will be conducted and the 
results provided. 

A) Additional detail regarding the assessment will be 
provided in the draft final report. We are presently 
reviewing data from the field activities to determine 
the residual concentrations and the most appropriate 
way to move forward. If possible, this issue will be 
completely resolved in the draft final report. 
Otherwise, the draft final report will include a 
proposed schedule to develop a technical memo to 
resolve this issue. 

  Additional Comment  

6.  Section 1.2, Page 1-1:  Please delete the statement “This five-year review 
is a combination of Type 1 and Type 1a reviews. Type 1 reviews are 
performed for facilities where the remedial action has been completed; the 
abbreviated Type 1a reviews are performed for facilities where remedial 
actions are ongoing, as described in the Comprehensive Five-Year 
Review Guidance (U.S. Environmental Protection Agency [EPA], 2001).  
Both ongoing and completed remedial actions are being or have been 
conducted at the DDJC-Tracy facility.”  This statement is not consistent 
with U.S. EPA Comprehensive Five-Year Review Guidance, June 2001. 

A)This statement will be deleted as indicated. 
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U.S. ARMY ENGINEER SACRAMENTO DISTRICT CORPS OF ENGINEERS 

   DESIGN REVIEW COMMENTS Project: Draft Five-Year Review, DDJC-Tracy  

  SITE DEV & GEO  MECHANICAL  SAFETY  SYSTEMS ENG 
  ENVIR PROT & UTIL  MFG TECHNOLOGY  ADV TECH  VALUE ENG 
  ARCHITECTURAL  ELECTRICAL  ESTIMATING  OTHER 
  STRUCTURAL  INST & CONTROLS  SPECIFICATIONS 

REVIEW   

DATE 9 August 2005  

NAME Marcus Pierce, RWQCB  

ITEM 
DRAWING NO. 

OR REFERENCE COMMENT ACTION 

  General Comments  

1.  There are site-specific monitoring recommendations in the Draft 5YR that 
were not proposed in 2004 Annual Report.  The Draft 5YR is not an 
appropriate document to propose monitoring changes as the site 
summaries contain very limited discussion of groundwater monitoring data 
and no site maps.  These changes should be proposed in the upcoming 
Draft 2005 Annual Report and approved by the regulatory team before 
they are implemented. 

N) Although we will indicate that recommendations 
will be forwarded for inclusion in the Annual Report, 
there is a requirement in the Five-Year Review 
guidance to provide recommendations (and in fact, 
the guidance document provides an example Five-
Year Review in which a monitoring program change 
is recommended). Accordingly, we do not believe it 
is appropriate to remove the recommendations. 
However, changes to the monitoring program recom-
mended in the Five-Year Review will be addressed 
and implemented through the Annual Report 
process. 

  Specific Comments  

1.  Page 1-1, Section 1.5:  Change “abandon” to “decommission” in the first 
sentence. 

A) The text will be corrected as indicated. 

2.  Page 4-1, Section 4:  The summary of the Day Care Center site is 
confusing.  This section indicates the contaminants of concern (CoCs) at 
the Day Care Center were removed.  For clarity, explain why it was 
necessary to place a 12-inch cap of soil on top of the lawn and conduct 
annual inspections of this cap. 

A) The action at the Day Care Center will be clarified 
as indicated. The 12-inch excavation was performed 
and clean soil added to replace soil removed and to 
provide a barrier of contaminant-free soil for the 
children’s play area. 

3.  Page 5-1, Section 5:  The northwest corner dieldrin plume is not discussed 
in this section on OU1.  Add discussion and recommendations for the 
northwest corner dieldrin plume. 

A) The discussion of the northwestern dieldrin plume 
in paragraph 5.5.2 will be expanded and figures 
showing the plumes will be added. 

4.  Page 5-5, Section 5.1.5.5:  The first sentence of this section states 
“Groundwater on depot does not impact drinking water wells.”  It is unclear 
what DDJC-Tracy is trying to say here.  Revise or delete this sentence. 

A) The sentence will be revised to indicate that there 
are no on-depot wells that are using water from the 
OU 1 contaminant plumes. 
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U.S. ARMY ENGINEER SACRAMENTO DISTRICT CORPS OF ENGINEERS 

   DESIGN REVIEW COMMENTS Project: Draft Five-Year Review, DDJC-Tracy  

  SITE DEV & GEO  MECHANICAL  SAFETY  SYSTEMS ENG 
  ENVIR PROT & UTIL  MFG TECHNOLOGY  ADV TECH  VALUE ENG 
  ARCHITECTURAL  ELECTRICAL  ESTIMATING  OTHER 
  STRUCTURAL  INST & CONTROLS  SPECIFICATIONS 

REVIEW   

DATE 9 August 2005  

NAME Marcus Pierce, RWQCB  

ITEM 
DRAWING NO. 

OR REFERENCE COMMENT ACTION 

5.  Page 5-7, Section 5.4.1.2:  Briefly discuss capture of the northwest corner 
dieldrin plume in this section. 

A) A discussion of the northwestern dieldrin plume 
will be added. 

6.  Page 5-7, Section 5.4.2.1:  Change “(see Section 7.0)” to “(see Section 
6.0)” in the second sentence.  Also, append the Johnson and Ettinger 
modeling discussed in this section to the Draft Final 5YR. 

A) The citation will be corrected and the modeling 
will be appended as a new appendix (Appendix C) 
as indicated. 

7.  Page 5-8: Sections 5.5 and 5.6:  Hexavalent chromium and 1,4-dioxane 
are identified as potential concerns in site groundwater (Section 5.4.3), but 
are not discussed further and no recommendations are provided.  
Regional Board staff realizes DDJC-Tracy may be waiting for direction 
from the State before evaluating these potential CoCs further, but this 
should happen during the next five years.  Discuss these potential new 
CoCs in Section 5.5 and provide recommendations to address them. 

A) The text in Section 5.6 will be revised to recom-
mend that hexavalent chromium and 1,4-dioxane be 
further evaluated upon the receipt of forthcoming 
guidance from the State on emerging chemicals. 

8.  Page 8-1, Section 8:  Summarize the surface water monitoring results 
for the past 5 years and add recommendations to correct any problems 
identified by the surface water monitoring program. 

Discharge from the SWMU 4 is covered under a General Storm Water 
Permit, so please indicate this in the inspection checklist and complete the 
fields related to permitting. 

A) A summary of the surface water monitoring 
results will be added in Section 8.4. 

The inspection checklist for SWMU 4 will be 
modified as indicated. 

9.  Page 8-5, Section 8.8:  This section contains a recommendation to inspect 
the overflow weir and the rip-rap surrounding it.  This area was submerged 
at the time of the site visit in March 2005 and there is no recent information 
on their condition.  This information is critical to the inspection of SWMU 4, 
so Regional Board staff request that DDJC-Tracy inspect the overflow weir 
and rip-rap in August 2005 and report the findings in the Draft-Final 5YR. 

A) The overflow weir and rip-rap have been 
inspected and the results will be included in the draft 
final version of the review. 
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U.S. ARMY ENGINEER SACRAMENTO DISTRICT CORPS OF ENGINEERS 

   DESIGN REVIEW COMMENTS Project: Draft Five-Year Review, DDJC-Tracy  

  SITE DEV & GEO  MECHANICAL  SAFETY  SYSTEMS ENG 
  ENVIR PROT & UTIL  MFG TECHNOLOGY  ADV TECH  VALUE ENG 
  ARCHITECTURAL  ELECTRICAL  ESTIMATING  OTHER 
  STRUCTURAL  INST & CONTROLS  SPECIFICATIONS 

REVIEW   

DATE 9 August 2005  

NAME Marcus Pierce, RWQCB  

ITEM 
DRAWING NO. 

OR REFERENCE COMMENT ACTION 

10.  Page 11-5, Section 11.6:  The recommendation to discontinue monitoring 
of LM168AU was not presented in the 2004 Annual Report (see Table 
7.4-1), so explain why this well is no longer needed for monitoring 
SWMU 8. 

A) The recommendations for sampling frequency 
and analysis at LM168AU differed between the 2004 
Annual Monitoring Report and the Five-Year Review 
because at the time of submittal of the 2004 Annual 
Report, well LM168AU had not gone through three 
years of groundwater sampling after the remedy for 
SWMU 8 had been completed. Text will be changed 
in the Five-Year Review to state that: "Provided that 
sampling results from LM168AU during the 3Q05 
monitoring event show similar results when com-
pared to the 3Q04 groundwater results, no further 
monitoring will be recommended at LM168AU." 

11.  Page 13-4, Section 13.1.2.2:  Change “four monitoring wells” to “three 
monitoring wells” in the third sentence. 

A) This will be corrected as indicated. 

12.  Page 16-2, Table 16-2:  Change “Asphalt Cap” to “Aggregate Cap”. A) This will be corrected as indicated. 

13.  Page 16-3, Section 16.6:  Briefly explain how the deficient cover will be 
addressed. 

A) It will be noted that the action to address the 
erosion effects on the cover will be provided in a 
future technical memorandum. 
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U.S. ARMY ENGINEER SACRAMENTO DISTRICT CORPS OF ENGINEERS 

   DESIGN REVIEW COMMENTS Project: Draft Five-Year Review, DDJC-Tracy  

  SITE DEV & GEO  MECHANICAL  SAFETY  SYSTEMS ENG 
  ENVIR PROT & UTIL  MFG TECHNOLOGY  ADV TECH  VALUE ENG 
  ARCHITECTURAL  ELECTRICAL  ESTIMATING  OTHER 
  STRUCTURAL  INST & CONTROLS  SPECIFICATIONS 

REVIEW   

DATE 9 August 2005  

NAME Peter MacNicholl, DTSC  

ITEM 
DRAWING NO. 

OR REFERENCE COMMENT ACTION 

1.  Page ES-1, ES.0.1, last bullet; Please remove Mr. Rich Howard’s name as 
he did not attend the site inspections on March 2, 2005, and replace with 
Ms. Dina Calanchini, the actual attendee from TechLaw Inc. 

A) This will be corrected as indicated. 

2.  Page ES-1, ES.0.3, second sentence; Please remove the existing 
sentence and replace with the following language “…and volatile organic 
compound and dieldrin plumes presently extent beyond the installation 
boundary” with dieldrin concentrations existing in long-term monitoring 
wells (LM) LM174AU, LM053A, LM028A and several extractions wells 
both to the northwest and northeast of DDJC-Tracy. 

A) The text will be revised to include dieldrin in 
addition to volatile organic compounds. The areal 
extent to the northwest is being investigated in 
August 2005. 

3.  Plate 2, DDJC-Tracy Response Completion Road Map; The proposed 
preparation dates of work plans for Defense Site Environmental Reporting 
Tracking System (DSERTS) 67 and Solid Waste Management Unit 
(SWMU) 7 have passed. In the plate, please insert additional boxes 
showing the planned submittal dates to the regulatory agencies for review 
and approval before work commences. 

A) The schedule will be updated and agency review 
will be identified. 

4.  Plate 2, DDJC-Tracy Response Completion Road Map; Similar to 
comment #3, please update the status of the Natural Attenuation work 
plan for dieldrin ground water for the northwest corner of the depot. 

A) The requirements for the natural attenuation work 
plan will be updated. 

5.  Section 10, FYR Site Inspection Checklist, page D-11; Please remove the 
circle around Investigative Clusters/”ICs are adequate” and circle “IC are 
inadequate,” since the checklist and regulatory inspection identifies two 
missing signs. The missing signs are considered one component of the 
response action, in this case Institutional Controls (ICs), and prevent the 
remedy from being fully protective as intended. 

N) Our understanding of the checklist is that an 
inadequate rating requires a re-evaluation of the 
remedy. The ICs selected in the ROD appear to be 
adequate but are not being properly maintained in 
some areas. A note to clarify this conclusion will be 
added to this portion of the checklist. 
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   DESIGN REVIEW COMMENTS Project: Draft Five-Year Review, DDJC-Tracy  

  SITE DEV & GEO  MECHANICAL  SAFETY  SYSTEMS ENG 
  ENVIR PROT & UTIL  MFG TECHNOLOGY  ADV TECH  VALUE ENG 
  ARCHITECTURAL  ELECTRICAL  ESTIMATING  OTHER 
  STRUCTURAL  INST & CONTROLS  SPECIFICATIONS 

REVIEW   

DATE 9 August 2005  

NAME Peter MacNicholl, DTSC  

ITEM 
DRAWING NO. 

OR REFERENCE COMMENT ACTION 

6.  DSERTS 67, FYR Site Inspection Checklist, pages D-12/13, #8; Please 
amend part VII “Land Fill Covers” to “Cover(s)” for this site and DSERTS 
72. The IC sections of the checklist do not provide any descriptors to 
accurately evaluate the condition of the remedy. Section 8 of the checklist 
has descriptions for “Ponding” and “Wet Areas,” but no information is filled 
out. According to the date the checklist was filled out on March 2, 2005 
and the corresponding site photograph at the front of the checklist, there is 
clear evidence of standing water creating a wet area. Please amend the 
checklist to be consistent with the photographic documentation provided. 

A) This information will be added to the checklist as 
indicated. 

7.  Page 5-8, section 5.5.2, last sentence; This sentence mentions that the 
western dieldrin plume will be investigated but does not mention when the 
investigation will take place. Since a work plan has been submitted to and 
reviewed by regulatory agencies, please insert the anticipated date 
fieldwork will commence. In addition, there is no mention of the 
Trichloroethylene, Tetrachloroethene or dieldrin plumes being offsite and 
should be discussed in this section. 

A) Information on the northwestern dieldrin plume 
investigation schedule and off-site TCE, PCE, and 
dieldrin will be added to this section. 

8.  Page 5-6, section 5.3.2, third sentence; Please indicate, in the report, 
when the Operations and Maintenance Manual will be updated to include 
the Granular Activated Carbon vessel changeover and the submittal date 
to the regulatory agencies for review. 

A) A schedule for modifying the O&M manual will be 
added. 

9.  Section 15, Five-Year Review Checklist, page D-10, part B; During the 
FYR inspections conducted on March 2, 2005, it was noted that one of the 
signs was knocked down and wasn’t providing the protectiveness as 
intended in the Record of Decision. Please amend this section to reflect 
the deficiency in the selected remedy. DTSC recommends correcting this 
deficiency when repair efforts are mobilized to replace the missing signs at 
SWMU 7 and DSERTS 72. 

N) Signs were missing at SWMU 7 and DSERTS 67. 
The ROD (and subsequent decision documents) do 
not require a sign for DSERTS 72. For SWMU 33 
(Section 15.0), six signs were installed as part of the 
institutional control remedy. All six signs were 
located during the inspection on 2 March and were 
in good condition. We believe this comment should 
apply to Section 16.0 instead of Section 15.0. 
Missing signs are noted on Pages D-10 and D-11 of 
the inspection form in Section 16.0. 
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  SITE DEV & GEO  MECHANICAL  SAFETY  SYSTEMS ENG 
  ENVIR PROT & UTIL  MFG TECHNOLOGY  ADV TECH  VALUE ENG 
  ARCHITECTURAL  ELECTRICAL  ESTIMATING  OTHER 
  STRUCTURAL  INST & CONTROLS  SPECIFICATIONS 

REVIEW   

DATE 9 August 2005  

NAME Peter MacNicholl, DTSC  

ITEM 
DRAWING NO. 

OR REFERENCE COMMENT ACTION 

10.  According to United States Environmental Protection Agency (US EPA), 
Region IX guidance on FYR, documentation for the notification of 
potentially interested parties at the start of the review should be provided 
in the report. 

A) The public notification will be added as an exhibit 
to the report, in Appendix B. 

11.  DTSC recommends the identification of FYR team members be provided 
in either a dedicated appendix or section in the report. The team members 
should include: DDJC-Tracy environmental staff, URS Inc. Project 
Manager/Public Relations Specialist, U.S. EPA Project Manager, 
TechLaw, Inc. Project Manager, United States Army Corps of Engineers 
Project Manager, DTSC Project Manager/Public Participation Specialist, 
and the Regional Water Quality Control Board Project Manager. 

N) DDJC does not believe this is required. Docu-
ment preparation staff are identified in the front 
pages of the report 
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ES.0 EXECUTIVE SUMMARY 

ES.0.1  URS was retained by the Defense Logistics Agency (DLA) to perform a five-year review of the 
Defense Distribution Depot San Joaquin California, Tracy site (DDJC-Tracy) Comprehensive Environ-
mental Response, Conservation, and Liability Act (CERCLA) program from March through June of 
2005. URS performed site visits on 1 and 2 March 2005 and was joined by the following representatives 
of the client and regulatory agencies: 

• Mr. Marshall Cloud, DDJC-Tracy Remedial Project Manager (RPM) (1 and 2 March); 

• Ms. Xuan-Mai Tran, U.S. Environmental Protection Agency (EPA) RPM (2 March); 

• Mr. Peter MacNicholl, Department of Toxic Substances Control (DTSC) RPM (2 March); 

• Mr. Marcus Pierce, Central Valley Regional Water Quality Control Board (CVRWQCB) RPM 
(2 March); and 

• Ms. Dina Calanchini, TechLaw Inc. (2 March). 

ES.0.2  This five-year review of remedial actions at the DDJC-Tracy in Tracy, California, is required by 
CERCLA. The purpose of the five-year review is to evaluate the implementation and performance of the 
selected remedies and determine whether remedial response actions at the facility are protective of human 
health and the environment. A five-year review also recommends ways to attain or maintain that 
protection. 

ES.0.3  This five-year review for DDJC-Tracy is a statutory review. A statutory review is warranted 
because the completed remedial actions have left hazardous substances, pollutants, or contaminants on 
site above concentrations that allow for unlimited use and unrestricted exposure, in conformance with the 
record of decision (ROD). The groundwater remedy at DDJC-Tracy is functioning as designed; however, 
the remedy has not achieved aquifer cleanup standards to date, and volatile organic compound (VOC) and 
dieldrin plumes presently extend beyond the installation boundary. The review was performed in 
accordance with the requirements described in the Comprehensive Five-Year Review Guidance (EPA, 
2001). Both ongoing and completed remedial actions are being, or have been, conducted at the DDJC-
Tracy facility. 

ES.0.4 The five-year review process included the following activities: 

• Visits to all sites and treatment facilities; 

• Review of monitoring data; 

• Review of all remedial action reports prepared for the individual sites; 

• Development of a response completion plan (RCP) (Section 22.0 of this report); 

• An update of the conceptual site model (CSM) (Appendix A of this report); and 

• Interviews of interested parties (Appendix B of this report). 
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ES.1 Summary of Findings 

ES.1.1  The Solid Waste Management Units (SWMUs) and various soil sites were classified in the 
feasibility study (FS) and ROD as Group A, B, or C sites, but they were not referred to as Operable Units  
(OUs). The only OU identified in the proposed plan and ROD is OU 1 (groundwater). The findings for 
the individual sites are summarized in Table ES-1. Remedial actions have been completed at the 
following sites: 

• SWMU 2/3; 

• SWMU 4; 

• SWMU 6; 

• SWMU 8; 

• SWMU 27; 

• SWMU 33; and 

• Defense Site Environmental Reporting and Tracking System (DSERTS) 67. 

ES.1.2  Remedial actions are ongoing at the following sites: 

• OU 1 (Groundwater) (groundwater extraction and treatment); 

• Group A Sites (SWMU 1/Area 2, Area 1 Building 237, and Area 3) (soil vapor extraction); and 

• SWMU 24 Building 247 (bioventing). 

ES.1.3  Institutional controls governing land and groundwater use have been applied to several sites. 

ES.2 Protectiveness 

The remedies employed at DDJC-Tracy are expected to be protective of human health and the 
environment upon completion; in the interim, exposure pathways that could result in unacceptable risks 
are being controlled. Completed remedies are considered protective of human health and the environment. 
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Five-Year Review Summary Form 

(Statutory Review) 

  

SITE IDENTIFICATION 

Site name (from WasteLAN): Tracy Defense Depot (US Army) 

EPA ID (from WasteLAN): CA4971520834 

Region: 9 State: CA City/County: Tracy/San Joaquin 

SITE STATUS 

NPL status:   Final   Deleted   Other (specify)  

Remediation status (choose all that apply):   Under Construction   Operating   Complete 

Multiple OUs?*   YES   NO Construction completion date:  PCOR Scheduled for 
3 April 2006 

Has site been put into reuse?   YES   NO 

REVIEW STATUS 

Lead agency:   EPA   State   Tribe   Other Federal Agency  Defense Logistics Agency 

Author name: Jeff Herrin 

Author title: Vice President Author affiliation: URS Corporation 

Review period: **November 1998 to May 2005 

Date(s) of site inspection: 01 March 2005 through 02 March 2005 

Type of review: 
Post-SARA       Pre-SARA           NPL-Removal only 
Non-NPL Remedial Action Site     NPL State/Tribe-lead 
Regional Discretion 

Review number:   1 (first)   2 (second)   3 (third)   Other (specify) __________ 

Triggering action: 
 Actual RA Onsite Construction at OU #____ Actual RA Start at SWMU 2, 3, and 33 
 Construction Completion    Previous Five-Year Review Report 
 Other (specify)  Construction completion of TP-2 

Triggering action date (from WasteLAN):   03  /  30  /  1999  

Due date (five years after triggering action date):   03  /  30  /  2004  

* [“OU” refers to operable unit.] 

** [Review period should correspond to the actual start and end dates of the Five-Year Review in WasteLAN.] 
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Five-Year Review Summary Form, cont’d. 
 
Issues: 
 
No site-wide issues are noted. Issues are noted in individual sections. 
 
 
Recommendations and Follow-up Actions: 
 
No site-wide recommendations are noted. Recommendations and follow-up actions are noted 
in individual sections. 
 
 
Protectiveness Statement(s):  
 
Protectiveness statements for each site are noted in individual sections. 
 
 
Other Comments: 
 
Specific comments for each site are noted in individual sections. 

A request was made by the Regional Water Quality Control Board to include groundwater 
modeling results in the Five-Year Review. This postponed the start of the review. 
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Table ES-1. Summary of Findings 
Site Key Findings Selected Remedya Actions Needed 

Day Care Center 
 

Remedy fully implemented. • Excavation • None. 

OU 1 Groundwater • Concentrations of VOCs and 
dieldrin in groundwater are 
decreasing. 

• Groundwater Treatment 
• Natural Attenuation East 

of Banta Road 

• Continue operation of treatment system for at 
least a few more years (time frame for cleanup 
should be estimated by modeling). Conditions 
have changed substantially since ROD; some 
portions of plume appear to be attenuating. 
 

Group A Sites (SWMU 1/Area 
2, Area 1 Building 237, Area 3) 

• Cleanup standards for soil gas 
have not yet been realized. 

• Soil Vapor Extraction 
• Institutional Controls for 

SWMU 1/Area 2b 

• Optimization continues. 
• Apply technical and economic evaluation 

procedure described in ROD to assess value of 
further treatment if current round of 
optimization is not successful. 
 

SWMU 2/3 • Remedy fully implemented. • Excavation 
• Institutional Controlsb 

• None if groundwater monitoring results 
remain at 2004 levels. 
 

SWMU 4 • Remedy fully implemented. 
• Remedy should be re-inspected 

under dry weather conditions to 
verify erosion protection. 
 

• Wet Season Controlsc 
• Institutional Controlsb 

• None. 

SWMU 6 • Remedy fully implemented. • Excavation 
• Institutional Controlsb 

• None if groundwater monitoring results 
remain at 2004 levels. 
 

SWMU 7 • Missing signs should be 
restored. 

 

• Institutional Controls • Demonstrate effective maintenance of 
institutional controls. 

SWMU 8 • Remedy fully implemented. • Excavation • None if groundwater monitoring results 
remain at 2004 levels. 

 
SWMU 20 • Remedy fully implemented. 

 
• Excavation 
• Institutional Controlsb 

• None. 
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Table ES-1. (Continued) 
Site Key Findings ROD Remedya Actions Needed 

SWMU 24 • ROD cleanup standards have not 
been attained with bioventing 
remedy. 

• Bioventing 
• Institutional Controlsb 

• Update water quality site assessment to 
determine whether threat to groundwater has 
been addressed adequately. If not, amend 
land-use controls to maintain existing 
pavement and buildings. 

 
SWMU 27 • Remedy fully implemented. • Excavation • None. 

 
SWMU 33 • Remedy fully implemented. • Excavation 

• Pipe Grouting/Removal 
• Manhole Abandonment 
• Institutional Controlsb 
 

• None if groundwater monitoring results 
remain at 2004 levels. 

 

DSERTS 67 • Two signs need to be replaced. 
• Erosion of cap by local drainage 

should be addressed. 
 

• Asphalt Cap 
• Institutional Controlsb 

• Demonstrate effective maintenance of 
institutional controls. 

DSERTS 72 • Remedy fully implemented. 
 

• Institutional Controlsb • None. 

Building 30 Drum Storage Area • Remedy fully implemented. 
 

• Institutional Controlsb • None. 

Eastern Depot Soils Area • Remedy fully implemented. 
 

• Institutional Controlsb • None. 

Southern Depot Soils Area • Remedy fully implemented. 
 

• Institutional Controlsb • None. 
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Table ES-1. (Continued) 
Site Key Findings ROD Remedya Actions Needed 

NFA Sites (SWMU 5, SWMU 9, 
SWMU 10, SWMU 10A, 
SWMU 11, SWMU 12, 
SWMU 14, SWMU 15, 
SWMU 16, SWMU 21, 
SWMU 22, SWMU 23, 
SWMU 25, SWMU 29, 
SWMU 30, SWMU 31, 
SWMU 64, Area 1 Building 
236, Drum Storage Area 
Building 15, Drum Storage Area 
Building 22, and Building 23) 
 

• Maps for SWMU 15 and 
Building 15 Drum Storage Area 
were transposed in ROD. 

• Monitoring data and site 
inspections support NFA 
determination in ROD. 

• None Required • None. 

a Remedy specified in ROD unless otherwise noted. 
b Required in 2004 ESD (URS Group, Inc., 2004a). 
c Required in ROD Amendment (URS Group, Inc., 2003a). 
 
DSERTS = Defense Site Environmental Reporting and Tracking System 
ESD = explanation of significant differences 
NFA = no further action 
OU = operable unit 
ROD = record of decision 
SWMU = solid waste management unit 
VOC = volatile organic compound 
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1.0 INTRODUCTION 

1.1  This five-year review summarizes the status of actions taken pursuant to the Defense Distribution 
Depot San Joaquin California (DDJC), Tracy site (DDJC-Tracy) DDJC-Tracy Sitewide Comprehensive 
Record of Decision (ROD) (Radian International, 1998a). This is the first five-year review for remedial 
actions at DDJC-Tracy, and it is required under the Comprehensive Environmental Response, Compensa-
tion, and Liability Act (CERCLA). The purpose of the review is to determine whether remedial response 
actions are protective of human health and the environment. This review includes recommendations to 
attain and maintain sustainable protection. 

1.2  This review was conducted by the Defense Logistics Agency (DLA)/DDJC, using URS as a 
contractor retained by the United States Army Corps of Engineers (USACE), Sacramento District, under 
Executive Order 12580, which delegates review responsibility to federal facilities that control the sole 
source of the release.  

1.3  The DLA is preparing this five-year review report pursuant to CERCLA §121 and the National 
Contingency Plan (NCP). CERCLA §121 states: 

 If the President selects a remedial action that results in any hazardous substances, pollutants, or 
contaminants remaining at the site, the President shall review such remedial action no less often 
than each five years after the initiation of such remedial action to assure that human health and 
the environment are being protected by the remedial action being implemented. In addition, if 
upon such review it is the judgement of the President that action is appropriate at such site in 
accordance with section [104] or [106], the President shall take or require such action. The 
President shall report to the Congress a list of facilities for which such review is required, the 
results of all such reviews, and any actions taken as a result of such reviews. 

 The U.S. Environmental Protection Agency (EPA) interpreted this requirement further in the 
NCP; 40 CFR §300.430(f)(4)(ii) states: 

 If a remedial action is selected that results in hazardous substances, pollutants, or contaminants 
remaining at the site above levels that allow for unlimited use and unrestricted exposure, the lead 
agency shall review such action no less often than every five years after the initiation of the 
selected remedial action. 

1.4  This review is required by the ROD, which was signed by the EPA, Department of Toxic Substances 
Control (DTSC), and Central Valley Regional Water Quality Control Board (CVRWQCB) in 1998. As 
described in the Comprehensive Five-Year Review Guidance (EPA, 2001), “. . . a statutory review is 
triggered by the first remedial action that leaves hazardous substances, pollutants, or contaminants on site 
above concentrations that allow for unlimited use and unrestricted exposure. A remedial action typically 
is initiated on the date of “actual RA on-site construction” or the “actual RA start” date for Federal 
facilities.” Therefore, based on data from the EPA WASTELAN Database, the first “actual start” date, or 
trigger date, for SWMU 2, 3, and 33 was 30 March 1999. This five-year review was conducted by 
evaluating the site conditions and the status and performance of remedial actions taken to date and by 
determining whether those actions meet or demonstrate progress toward the specific goals and objectives 
stated in the ROD. The construction completion date, as defined by the EPA, is when the Final 
Preliminary Closeout Report is approved. This report is scheduled for 3 April 2006. 

1.5  Past investigations and remedial activities at underground storage tank (UST) sites at DDJC-Tracy 
have been overseen by San Joaquin County Environmental Health Division (SJCEHD) or the 
CVRWQCB. DDJC-Tracy’s UST Program was initiated in 1988, when the installation first began to 



DDJC-Tracy Five-Year Review 

K:\Wprocess\00732\Tracy\Five-Year Review\FINAL\Text.doc 1-2 September 2005 

remove or decommission (close in place) its existing USTs and sumps. The DDJC-Tracy UST Program 
has included 33 sites. Of these, 4 sites have been transferred to the installation’s CERCLA Program; 16 
sites have been approved for closure by either the SJCEHD or the CVRWQCB; and 13 sites, including 
the Building 201 Sump, have been recommended for investigation and/or corrective action. The closure 
process has now been completed for 12 of the 13 UST Program sites recommended for investigation 
and/or corrective action (CVRWQCB, 2004). USTs containing petroleum only are exempt from the 
CERCLA process and are not discussed further in this five-year review report. 

1.6  Notification of potentially interested parties was made. A public notice was published in the Tracy 
Herald and Stockton Record on 23 March 2005. Interviews of elected officials, local commercial people, 
and people in the community were attempted and conducted when the officials were willing to grant 
interviews. The one City of Tracy official who offered opinions on the site was generally impressed with 
the remediation program and had good exchange with the DDJC public affairs representative, Mr. Doug 
Imberi. The local County Supervisor offered no opinion and declined to be interviewed. A comment was 
received from a local landowner based on his observation of the Five-Year Review notice in the local 
paper. His concern was with groundwater near and under his residence, west of the depot. Mr. Shabad 
Khalsa of URS discussed the groundwater with the resident and identified that groundwater under the 
residence was not impacted by DDJC activities. The resident expressed appreciation that he could feel 
confident in the quality of his groundwater. Copies of the public notice, interview records, and telephone 
logs are included in Appendix B. Specific comments made in regard to a particular site has been included 
in the appropriate site-specific section, in the Site Inspection Checklist. After completion of this Five-
Year Review, a notice that the Final Five-Year Review is available for public review will be posted in 
local newspapers and a Fact Sheet will be generated for local distribution. 

1.7  The content of this report was developed using the Comprehensive Five-Year Review Guidance 
(EPA, 2001); however, Sections 4.0 through 11.0, as identified in the EPA guidance, have been arranged 
under separate tabs for each specific site to consolidate all of the information related to a specific site. 

1.8  Several sites with residual contamination at DDJC-Tracy have land-use controls, for the 
administrative control of the depot’s activities at or near the site. Based on the land-use controls, the 
Installation Master Plan (IMP) identifies these areas and requires their yearly inspection. Inspections are 
typically conducted by DDJC in the fall of each year. The results of the inspections, and notes on any 
changes in land use are identified in the yearly Groundwater Monitoring Reports. In addition, any 
changes to the land-use control area(s) are detailed in appendices to the IMP. 
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2.0 CHRONOLOGY 

2.1  Significant events and dates related to the initial discovery of the problem and implementation of the 
site-wide remedies at DDJC-Tracy are summarized in Table 2-1. Individual site remedy chronologies are 
included in respective sections. 

 

Table 2-1. Site-Wide Chronology of Events 
Event Date 
Installation assessment and discovery of soil and groundwater contamination 1980 
State of California advised that concentrations of solvents in groundwater 
exceeded state action levels 1984 
Off-site plume migration confirmed 1992 
Installation added to NPL 1991 
Warehouse 30 removal action 1991 
Comprehensive well monitoring program 1991–Present 
FFA signed 1991 
Tracy Annex property purchased 1993 
Comprehensive RI/FS 1993–1995 
Agricultural wells abandoned 1994–1995 
Comprehensive Site-Wide ROD 1998 
Remedial design work plan 1999 
2001 ESD (SWMUs 2, 3, 7, and 33, Building 30 Drum Storage Area and the 
Northern Depot Soil Area) 

2001 

ROD Amendment (SWMU 4, OU 1, and DSERTS 72) 2004 
2004 ESD (LUCs, SWMU 6, SWMU 8, SWMU 20, and DSERTS 67) 2004 

DSERTS = Defense Site Environmental Reporting and Tracking System 
ESD = explanation of significant differences 
FFA = Federal Facilities Agreement 
LUC = land-use control 
NPL = National Priorities List 
OU = operable unit 
RI/FS = remedial investigation/feasibility study 
ROD = record of decision 
SWMU = solid waste management unit 

 

2.2  Significant events and dates associated with the site-specific chronology of events are outlined in 
Tables 2-2 through 2-18. 

 

Table 2-2. Site Chronology, Day Care Center 
Event Date 
Remedial Investigation 1994 
Time Critical Removal Action 1995 
Remedial Action Report 1996 
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Table 2-3. Site Chronology, OU 1 Groundwater 
Event Date 

OU 1 RI/FS 1986–1992 
OU 1 ROD signed 1993 
OU 1 GWTP 1 design and construction 1994 
OU 1 GWTP 1 startup and prove out 1994–1995 
OU 1 GWTP 2 design and construction 1997–1998 
OU 1 GWTP 2 startup and prove out 1998–1999 
OU 1 GWTP 2 turned over to O&M contractor December 1999 
OU 1 Groundwater Interim Remedial Action Report 2001 
ROD Amendment 2004 

GWTP = groundwater treatment plant 
O&M = operation and maintenance 
OU = operable unit 
RI/FS = remedial investigation/feasibility study 
ROD = record of decision 

 
 

 

Table 2-4. Site Chronology, Soil Vapor Extraction Sites 
Event Date 

SWMUs 2 and 3 removal action 1998 
Soil vapor extraction system startup 2001 
ESD for SWMUs 2 and 3 2001 

ESD = explanation of significant differences 
SWMU = solid waste management unit 

 
 

 

Table 2-5. Site Chronology, SWMUs 2/3 – Sewage and Industrial Waste Lagoons 
Event Date 

Engineering Evaluation/Cost Analysis for non-time critical removal action January 1996 
Development of clean-up standards 1997 
SWMUs 2 and 3 removal action completed June 1998 
ESD for SWMUs 2 and 3 2001 

ESD = explanation of significant differences 
SWMU = solid waste management unit 
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Table 2-6. Site Chronology,  SWMU 4 – Storm Drain Lagoon 
Event Date 

SWMU 4 wet season controls installed 28 June to 10 August 1999 
SWMU 4 ecological risk assessment completed 2000 
ROD Amendment  2004 
Remedial Action Report  

SWMU = solid waste management unit 
ROD = record of decision 

 
 

 

Table 2-7. Site Chronology, SWMU 6 – Building 28 Sump 

Event Date 
Development of clean-up standards 1996 
SWMU 6 remedial action (excavation) 1999 
2004 ESD 2004 

ESD = explanation of significant differences 
SWMU = solid waste management unit 

 
 

 

Table 2-8. Site Chronology, SWMU 7 – Burn Pit No. 1 
Event Date 

Development of clean-up standards 1997 
2001 ESD 2001 
2004 ESD 2004 

ESD = explanation of significant differences 
SWMU = solid waste management unit 

 
 

 

Table 2-9. Site Chronology, SWMU 8 – Burn Pit No. 2 
Event Date 

Development of clean-up standards 1997 
SWMU 8 remedial action (excavation) 8 October to 18 December 2002 
2004 ESD 2004 

ESD = explanation of significant differences 
SWMU = solid waste management unit 
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Table 2-10. Site Chronology, SWMU 20 – Aboveground Solvent 
Tank/Building 26 Recoup Operations and Area 1 Building 10 

Event Date 
SWMU 20 remedial action (initial excavation) September 1997 to July 1998 
SWMU 20 remedial action (second excavation) June 1999 
2004 ESD 2004 

ESD = explanation of significant differences 
SWMU = solid waste management unit 

 
 

 

Table 2-11. Site Chronology, SWMU 24 – Petroleum Waste Oil Tank 
Event Date 

Development of clean-up standards 1997 
UST removal and visibly impacted soil removed 1998 
Bioventing system operation December 2000 to 3Q03 
2004 ESD 2004 

ESD = explanation of significant differences 
SWMU = solid waste management unit 
UST = underground storage tank 

 
 

 

Table 2-12. Site Chronology, SWMU 27 – Building 206 Roundhouse 
Sump and Area 1 Building 206 

Event Date 
Development of clean-up standards 1997 
SWMU 27 remedial action (excavation) 21 June to 1 September 1999 

SWMU = solid waste management unit 

 
 

 

Table 2-13. Site Chronology, SWMU 33 – Industrial Waste Pipeline 
Event Date 

Remedial Action 13 October to 19 December 1997 
2001 ESD 2001 
2004 ESD 2004 

ESD = explanation of significant differences 
SWMU = solid waste management unit 
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Table 2-14. Site Chronology, DSERTS 67 – Northern Depot Soils Area 
Event Date 

Surface and near-surface soil assessment October 1994 
2001 ESD 2001 
Remedial action installation (asphalt cover) 2002 
2004 ESD 2004 

DSERTS = Defense Site Environmental Reporting and Tracking System 
ESD = explanation of significant differences 

 
 

 

Table 2-15. Site Chronology, DSERTS 72 – Northern Depot Soil Stockpiles 
Event Date 

ROD Amendment 2004 

DSERTS = Defense Site Environmental Reporting and Tracking System 
ROD = record of decision 

 
 

 

Table 2-16. Site Chronology, Building 30 Drum Storage Area 
Event Date 

2001 ESD 2001 
2004 ESD 2004 

ESD = explanation of significant differences 

 
 

 

Table 2-17. Site Chronology, Eastern Depot Soils Area 
Event Date 

2004 ESD 2004 

ESD = explanation of significant differences 

 
 

 

Table 2-18. Site Chronology, Southern Depot Soils Area 
Event Date 

2004 ESD 2004 

ESD = explanation of significant differences 
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3.0 BACKGROUND 

3.0.1  DDJC-Tracy is primarily a storage and distribution depot for various supplies common to U.S. 
military services in the western U.S. and throughout the Pacific. The DLA is responsible for managing 
regional and local environmental programs at DDJC, including the Installation Restoration Program 
(IRP). The IRP at the DDJC-Tracy site is managed in accordance with the Federal Facility Agreement 
(FFA) developed specifically for the DDJC-Tracy site. As described in the FFA, authority for IRP 
decision making rests with a team of Remedial Project Managers (RPMs) from the DTSC, the RWQCB, 
EPA Region 9, and DDJC. The DLA is the lead agency responsible for funding and implementing 
remedial actions. 

3.0.2  This section summarizes background information for DDJC-Tracy. Because of the large number of 
individual sites, site-specific summaries of the initial response and basis for taking action are provided 
under tabbed sections for each individual site. 

3.1 Physical Characteristics 

3.1.1  The operating portion of the depot covers a 448-acre triangular parcel, and the Tracy Annex added 
in 1996 consists of 460 acres of agricultural land north of the operating portion. The topography at DDJC-
Tracy slopes gently downward to the north-northwest from an elevation of about 115 feet above mean sea 
level (msl) at the southern corner to an elevation of 45 feet above msl at the northern edge of the Tracy 
Annex (Figure 3-1). South Chrisman Road borders the western edge of the installation, Banta Road 
borders the east, and Eleventh Street borders the north. About 75% of the operating portion is covered 
with buildings (primarily warehouses), asphalt, or concrete. Numerous smaller buildings in the northwest-
ern corner of the depot house administration and operations. The only landscaped area is in the northwest-
ern corner, near Building 100. All other unpaved surfaces contain weeds and grass, which historically 
have been removed regularly with herbicides (types and quantities were not recorded) and/or by grading. 

3.1.2  Surface Water Hydrology. A large storm water pond and two sewage lagoons also are located in 
the northwestern portion of the depot. The storm water pond receives runoff from the depot’s storm drain 
system. The sewage lagoons receive treated wastewater from the depot’s wastewater treatment plant.  

3.1.3  Geology/Hydrogeology. The uppermost sedimentary deposits at DDJC-Tracy consist of the Tulare 
Formation and the overlying Quaternary alluvium (Table 3-1). The top of the Tulare Formation is eroded 
and overlain by essentially horizontal sandy and gravelly younger alluvium. The Tulare Formation is 
separated into three roughly horizontal zones, the Lower and Upper Tulare and the Corcoran Clay layers. 
The relatively impermeable Corcoran Clay separates (and forms an aquitard between) the poorly sorted 
alluvial and fluvial sediments in the Lower and Upper Tulare. The Upper Tulare and Lower Tulare layers 
are primary sources of fresh groundwater in the San Joaquin Valley and have been designated the Upper 
Tulare and Lower Tulare aquifers (Montgomery Watson, 1997a). 

3.1.4  The Upper Tulare aquifer has been the primary focus of remedial investigations. The water table 
lies approximately 10 feet below ground surface (bgs) in the northern portion of the annex and 45 feet bgs 
in the southern corner of the depot. The potentiometric surface (water table elevation) slopes gently 
toward the north-northeast. Generally, the average velocity of groundwater in the aquifer is an estimated 
15 to 700 feet per year (ft/year) toward the north-northeast. The Upper Tulare aquifer is approximately 
200 feet thick near DDJC-Tracy and contains fresh water under semi-confined and unconfined conditions. 
Locally confined conditions may be present.
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Table 3-1. Stratigraphic and Hydrostratigraphic Nomenclature 

Age Stratigraphic Units Description 

Regional 
Hydrostratigraphic 

Zones 
Geologic 
Horizons 

Horizon 
Description 

Thickness 
(ft) 

Quaternary 
(Pleistocene & 
Holocene) 

Alluvium 
Holocene fan and terrace deposits 

 
Unconsolidated clay, 
sand, and gravel 

    

 Levee deposits Unconsolidated sand, 
soil, and gravel 

 Above Upper Horizon Fine-grained deposits from 
ground surface to a depth 
of 25 ft or 35 ft bgs. 

0 – 35 

 Gravel quarry spoils and disturbed ground Gravel and sand     

Tertiary and 
Quaternary 
(Pliocene and 
Pleistocene) 

Tulare Formation  Upper Tulare aquifer-upper 
waterbearing zone; contains 
water under semiconfined 
and unconfined conditions 

Upper Horizon Relatively coarse-grained 
deposits found between 
depths of 25 ft and 60 ft 
bgs. 

5 – 35 

 Upper Tulare Member Interbedded gravel, 
sand, silt, and clay 

 Upper/Middle Aquitard Relatively fine-grained 
deposits found at 50 ft to 
70 ft bgs. 

10 – 40 

  Deposited in alluvial 
and fluvial 
environments 

 Middle Horizon Relatively coarse-grained 
deposits found between 
depths of 55 ft and 85 ft 
bgs in northern portions of 
the depot and between 
depths of 75 ft and 115 ft 
bgs in southern portions of 
the depot. 

5 – 30 

    Middle/Lower Aquitard Relatively fine-grained 
deposits found at 85 ft to 
115 ft bgs. 

15 – 35 
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Table 3-1. (Continued) 

Age Stratigraphic Units Description 

Regional 
Hydrostratigraphic 

Zones 
Geologic 
Horizons 

Horizon 
Description 

Thickness 
(ft)  

Tertiary and 
Quaternary 
(Pliocene and 
Pleistocene) 
(Continued) 

Upper Tulare 
Member 
(Continued) 

   Lower Horizon The top of these relatively 
coarse-grained deposits is 
found at 110 ft bgs in 
northern portions of the 
depot and at 135 ft bgs in 
southern portions of the 
depot. 

30 

     Geologic Unit below 
Lower Horizon 

Relatively fine-grained 
deposits found below 170 
ft bgs. 

50 – 60 

  Corcoran Clay 
Member 

Sandy, clay, silty clay, 
silt, and clay 
interbedded with fine-
grained sand 

Deposited in a 
lacustrine environment 

Regional confining layer 
between upper and lower 
water-bearing zones 

Corcoran Clay Found at 220 ft bgs at the 
depot. 

220 – 250 

  Lower Tulare Member Lenticular and 
interfingering beds of 
gravel, sand, and clay 

Deposited in alluvial 
and fluvial 
environments 

Lower Tulare aquifer-Lower 
water-bearing zone; contains 
freshwater under confined 
conditions to an estimated 
depth of 490 ft bgs in the 
DDJC-Tracy Area 

Lower Tulare Found at 430 ft to 500 ft 
bgs at the depot. 

300 – 1,400 

bgs = below ground surface 
DDJC = Defense Distribution Depot San Joaquin California 
ft = foot 
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3.2 Land and Resource Use 

3.2.1  The Southern Pacific Railroad founded the City of Tracy in 1878 and developed it as a mainte-
nance and supply facility for trains moving to and from the San Francisco Bay area. During the 1940s, 
agriculture slowly became the primary industry, displacing rail transportation. The oldest buildings at 
DDJC-Tracy were built in 1942. During World War II (WW II), a German prisoner of war (POW) camp 
existed in the southern corner of the depot, but only written records, including plan drawings, of this 
POW camp remain. No building or location at the site is being considered for the National Registry of 
Historic Sites. 

3.2.2  Historically, the land surrounding DDJC-Tracy (and the Tracy Annex) has been used for agricul-
tural purposes, including both irrigated cropland and pasture for livestock grazing. 

3.2.3  The DDJC-Tracy site is designated for industrial use by the Tracy General Plan. At the eastern 
corner of the depot, two major railroad lines intersect. The Union Pacific track parallels the northern 
boundary of the operating portion of the site, and a Western Pacific track parallels the southeastern 
boundary. Agricultural land, in the form of orchards, lies to the north, east, and south of the site and 
includes a scattered development of rural single-family residences. These areas are designated for 
General Agriculture by the San Joaquin County General Plan (San Joaquin County, 2000). Residential 
subdivisions are located to the west of the site. This area is designated for Low Density Residential by 
the Tracy General Plan (Tracy, City of, 1993). 

3.2.4  The unincorporated areas of Tracy, the unincorporated community of Banta, and other rural 
neighborhoods are within a 3-mile radius of DDJC-Tracy. In each of these areas, private wells provide 
drinking water. The community of Banta, 2 miles northeast of the site, includes an elementary school, 
about 30 residences, and commercial and industrial businesses. Another rural residential development 
(Stoneridge) 2.5 miles northeast of the site contains 60 residences. No more are planned. 

3.2.5  At DDJC-Tracy, three water supply wells provide all potable water, process water, and fire water 
for the depot. 

3.3 History of Contamination 

3.3.1  In early 1980, a records search was performed by the U.S. Army Toxic and Hazardous Materials 
Agency (USATHAMA). The records search identified waste disposal practices conducted between 1940 
and the mid 1970s that may have contaminated soil and groundwater in the disposal areas. 

3.3.2  In 1991, DDJC-Tracy was listed on the CERCLA National Priorities List (NPL) as a Superfund 
site. On 27 June 1991, DDJC-Tracy, EPA Region 9, and the DTSC signed an FFA for DDJC-Tracy. This 
FFA has enforceable schedules and ensures that environmental impacts from past and present operations 
are thoroughly investigated and that appropriate cleanup actions are taken to protect human health, 
welfare, and the environment. The EPA, DTSC, and RWQCB provide regulatory oversight consisting of 
technical support, review, and comment on all investigative work and cleanup work at DDJC-Tracy. 

3.3.3  The following areas were identified as potential threats to human health and the environment: 

• Thirty-six solid waste management units (SWMUs); 

• Ten drum storage areas with soil contamination; 

• Twenty-eight UST sites; 
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• Contaminated groundwater designated as Operable Unit (OU) 1; 

• The Day Care Center; and 

• Other areas with surface and near-surface soil contamination. 

3.3.4  Past practices at these areas are summarized in Table 3-2. These areas are shown on Plate 1 inside 
the back cover of this document. 

 

Table 3-2. Background of Solid Waste Management Units and Soil Areas 

SWMU 1/Area 2 Former Sewage Lagoon and Drum Storage Area—This area was used as a drum storage area 
from 1957 through 1984. Chemicals in drums may have leaked or been discharged 
accidentally. 

SWMUs 2/3 Sewage (SWMU 2) and Former Industrial Waste Lagoons (SWMU 3)—The wastewater 
treatment plant has a permitted discharge to the sewage lagoons. SWMU 3 formerly 
received discharge from the industrial waste pipeline (SWMU 33). The lagoons have been in 
operation since 1942. Sometime between 1971 and 1979, industrial wastes from SWMU 3 
overflowed into SWMU 2. 

SWMU 4 Storm Pond Lagoon—Storm water has been discharged to the lagoon since 1971. The 
lagoon reportedly received rinse water from paint stripping, degreasing, and steam cleaning 
operations. The area was used for open storage before 1952. Manganese ore was stockpiled 
northeast of the lagoon area from 1957 to 1968. 

SWMU 5 Former Industrial Wastewater Lagoon, Building 255—The site was constructed by 1952. 
The lagoon received rinse water from the paint-spraying and paint-stripping operations in 
Building 255. The lagoon was enlarged in 1963 and existed until at least 1971. 

SWMU 6 Former Building 28 Sump Area—The sump operated from 1968 to 1977. A portion of 
Building 28 was used for repackaging. Wastes from the repackaging operations collected in 
the sump. The sump was initially abandoned in place and then removed in 1988. Former 
UST Site 21 was also in this area.  

SWMU 7 Former Burn Pit No. 1—This was the site of seven burn pits (Pits A-G) that were used 
between 1942 and 1954 to dispose of medical supplies, narcotics, pharmaceuticals, 
radiological supplies, and electron tubes. The pits are partially or completely covered by 
Buildings 15, 19, and 21. 

SWMU 8 Former Burn Pit No. 2—A single large burn pit was operated between 1942 and 1971. 
Various containers, crates, wooden pallets, trash, unknown liquids and solids, and narcotics 
were burned in the pit. Explosions attributed to intermixing liquid chemicals or burning 
pressurized containers were reported. 

SWMU 9 Former Subsistence Waste Pit—Subsistence waste, primarily food, was buried in the pit 
beginning in 1947. Packaging materials also were buried. 

SWMU 10 Former Medical Waste Burial Pit—This pit was used to bury outdated medical supplies, 
narcotics, mercury compounds, and phosphate compounds from approximately 1949 until 
1965. Since 1967, this area has been used to store truck trailers. 

SWMU 10A Former Possible Medical Waste Burial Pit—This pit was reportedly used to bury medical 
waste. Possible trenches are visible in aerial photographs from 1945 to 1967. 

SWMU 11 Former Burial Area for Lime from Foot Baths—This area was reportedly used to dispose of 
lime materials associated with lime foot baths. The area is currently covered with asphalt. 

SWMU 12 Former Embalming Fluid Dump—An unknown but substantial quantity of embalming fluid 
containing formaldehyde was buried in this area just east of Building 30. 
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Table 3-2. (Continued) 
SWMU 14 Former Lubrication Oil Dump—Reportedly, 150 drums of new lubrication oil were emptied 

into a trench at this site in 1976. The trench was backfilled in 1976. Oil seepage was visible 
in aerial photographs. A black viscous surface was reported by construction workers in 
1992. 

SWMU 15 Former Pesticide Waste Trench—This trench was used to dispose of pesticide wastes from 
1977 or 1978 until 1979. Rodenticide, crushed cans that formerly contained pesticides, 
phosgene (or phostoxin) slurry, and empty DDT containers may have been buried here. 
Between 1979 and 1980, the trench was excavated and the contents were disposed of off 
site. 

SWMU 16 Former Possible Waste Disposal Area—This area may have been used for waste disposal 
from 1952 until 1967. Possible wastes include asbestos, mercury, fluorescent bulbs, and 
medical supplies. 

SWMU 20/23 Former Aboveground Solvent Tank and Building 26 Recoup Operations—A 500-gallon 
aboveground TCE degreasing unit was located inside Building 10, which was constructed in 
1950. According to warehouse plans, several cleaning facilities were used between 1950 and 
1974. A spray paint booth and cleaning operations were reportedly connected to Manhole 
W-1 of the industrial wastewater pipeline (SWMU 33). A 2,000-gallon tank of No. 2 fuel oil 
was previously located at former UST Site 13. Building 26 was used to repackage petroleum 
products. A wash rack also was present at this site. 

SWMU 21 Former Battery Acid Dump—Neutralized solution from the battery shop was discharged to 
the ground and a sump behind Building 201. 

SWMU 22 Former Hazardous Materials Storage Area—From 1979 until 1985, leaking containers of 
hazardous materials (e.g., ammonium thiosulfate) were stored here prior to repackaging or 
off-site disposal. The holding area was lined with bentonite clay.  

SWMU 24 Former Petroleum Waste Oil Tank Area—A 500-gallon tank stored petroleum wastes from 
the materials testing in Building 247. The tank was used from 1961 until it was removed in 
1988. 

SWMU 25 Boundary Roads—Waste motor oil may have been used as a dust suppressant in the 1940s 
and 1950s. Most of the roads are presently paved. 

SWMU 27 Former Roundhouse Sump, Building 206—Fluids used to clean locomotives were reportedly 
drained into this sump. Pesticides were reportedly stored in Building 206. A service pit in 
Building 206 may have been used to transfer fuel oil from UST Site 7 to the boiler room. 

SWMU 29 Former Used Motor Oil Pit—The period of operation for this pit is uncertain. 
SWMU 30 Former Salvage Area—No information regarding the types or volumes of wastes is 

available. 
SWMU 31 Former Wood Preservation Area—This site was used for wood preservation operations from 

the mid-1950s until 1960. Wood products were dipped into vats of phenolic compounds and 
carbolic acid to prevent the wood from rotting. The vats were covered with canvas tarps. 
Spills from the vats were reported. 

SWMU 33 Former IWPL—The IWPL was constructed in 1972. Discharges to the IWPL included paint 
spray wastewater, phosphoric acid and sodium hydroxide from strippers and rinse tanks, 
pesticide wastewaters, cleaning tank washwaters, steam cleaner washwater, and acid 
washwater. 

SWMU 64 Former Waste Oil Tank Area—A 1,000-gallon metal tank that contained waste oils from the 
automotive maintenance shop was located at this location. The tank was installed in 1975 
and removed in 1988. 

Area 1 Building 236 Former Solvent Storage Area. 
Area 1 Building 237 Former Solvent Storage Area—This area is now used for cleaning asphalt application tools 

and equipment. 
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Table 3-2. (Continued) 
Area 3 Former Drum Storage Area—Some drums may have leaked or spills may have occurred. 
Building 15  Former Drum Storage Area—Petroleum hydrocarbons and metal wastes were previously 

stored at this site, which includes a concrete slab where materials were stored. 
Building 22 Drum Storage Area—The site includes a paved area where materials are stored. Drums of 

solvents may have been stored here in the past. 
Building 23 Previously called Containment Area 5, this area is adjacent to several open storage areas. 
Building 30 Former Drum Storage Area—Petroleum hydrocarbons and metals wastes were previously 

stored at this site. Solvents may have been stored here. The site is partially covered by the 
Consolidated Subsistence Facility (constructed in 1992). 

Surface and Near-
Surface Soils 

Former National Stockpile of Strategic Metals Storage Area—This nonvegetated area of 
bare soil is in the northern depot. From 1980 to 1986, lead ballast was stored here. From 
shortly after World War II until the 1980s, ferrous chromium was stored in Quadrants VII 
and VIII. Manganese ore also was stored here from shortly after World War II until the 
1970s. 

Day Care Center Former 1,200-Gallon UST Area—The UST, which contained No. 2 fuel oil, was located at 
this site from 1956 until 1988. Pesticide contamination also was found in soil samples. 

DDT = dichlorodiphenyltrichloroethane 
IWPL = industrial wastewater pipeline 
SWMU = solid waste management unit 

TCE = trichloroethene 
UST = underground storage tank 

 

3.4 Environmental Response 

3.4.1  In early 1980, a records search by USATHAMA identified several SWMUs at DDJC-Tracy with 
contaminants that could migrate to off-depot locations. The records search concluded that waste disposal 
practices between 1940 and the mid-1970s—including the use of burning to dispose of wastes, the opera-
tion of underground sumps/tanks, and the use of unlined drainage and sewage leaching ponds—probably 
were responsible for the reported contamination (USATHAMA, 1980). 

3.4.2  The results of continuing investigations led to the listing of DDJC-Tracy on the CERCLA NPL as 
a Superfund site in 1991. On 27 June 1991, DDJC-Tracy, EPA Region 9, and DTSC signed an FFA for 
DDJC-Tracy. This FFA has enforceable schedules; it ensures that environmental impacts are thoroughly 
investigated and that appropriate cleanup actions are taken to protect human health, welfare, and the 
environment. Consistent with the requirements of the FFA, the EPA, DTSC, and RWQCB provide 
regulatory oversight, including technical support, review, and comment, on all investigative and cleanup 
work at DDJC-Tracy. 

3.4.3  Following the signing of the FFA, contaminated groundwater was identified as the “principal 
threat” at the depot, and actions to address contaminated groundwater were given priority. The Operable 
Unit No. 1 Record of Decision, Defense Distribution Region West – Tracy, California (Woodward-Clyde 
Consultants [WCC], 1993) was signed in August 1993; it specifies groundwater extraction and treatment 
as the remedy for OU 1. 

3.4.4  A remedial investigation/feasibility study (RI/FS) (Montgomery Watson, 1997a) was initiated to 
more thoroughly evaluate the contamination associated with OU 1 and to address the areas of soil 
contamination that were not addressed as part of the OU 1 ROD (WCC, 1993). The RI/FS report includes 
an evaluation of possible remedies for the sites identified as posing a threat to human health or the 
environment. 
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3.4.5  The RI/FS included a DDRW-Tracy California, Final Comprehensive Sitewide Baseline Risk 
Assessment (Montgomery Watson, 1997b) that established background concentrations using inorganics 
and metals, identified COPCs, and determined exposure pathways for each site. Both existing and 
potential future risks (e.g., residential use) to human health were determined in the risk assessment. Areas 
providing ecological habitat also were identified, and the risks to ecological receptors were determined. 
Section 6.0 of the ROD (Radian International, 1998a) summarizes site risks, evaluates threats to 
groundwater quality, and presents the results of the water quality site assessment. Appendix A of this 
Five-Year Review provides a version of the conceptual site model that has been updated to 2005 
conditions to support the evaluation of existing conditions. 

3.4.6  The Final Comprehensive Site-Wide Proposed Plan (Montgomery Watson, 1997c) described 
recommended remedies, provided information to the public about the actions planned at the sites, and 
encouraged public input prior to making a final decision on a remedy. 

3.5 Basis for Taking Action 

3.5.1  Following the public comment period for the proposed plan, the ROD (Radian International, 
1998a) was developed and finalized in accordance with applicable federal and state laws, regulations, and 
codes. The ROD modifies the remedy for OU 1 groundwater and addresses all areas of soil contamination 
at the depot. 

3.5.2  Subsequent to publication of the ROD, two explanation of significant differences (ESD) 
documents and one ROD amendment were completed to modify the selected remedies. Table 3-3 
summarizes the decision documents that have been prepared for DDJC-Tracy to date. 

 

Table 3-3. Previous Decision Documents 

Document Description 
Operable Unit No. 1 Record of Decision, Defense 
Distribution Region West-Tracy, California. Final. 
August. (Woodward-Clyde Consultants, 1993). 

• Focused ROD addressing groundwater concerns at DDJC-
Tracy. 

•  Superseded by Sitewide Comprehensive ROD (Radian 
International, 1998a). 

DDJC-Tracy Sitewide Comprehensive Record of 
Decision. Final. April. Prepared for USACE, 
Huntsville, Alabama. (Radian International, 1998a). 

• Modified remedy for OU 1 groundwater. 
• Identified remedies for all soil sites at the depot. 

DDJC-Tracy Explanation of Significant Differences 
to the Selected Remedies in the ROD for SWMUs 2, 
3, 7, and 33, Building 30 Drum Storage Area, and 
Northern Depot Soils Area. Final. July. Prepared for 
USACE, Huntsville, Alabama. (URS Group, Inc., 
2001a). 

• Revised cleanup standards for SWMUs 2 and 3 based on 
results from additional risk assessment. 

• Corrected cleanup standards for the Northern Depot Soils 
Area (DSERTS 67). Also modified requirements for 
cover and added institutional controls. 

• Clarified institutional controls for SWMU 7, SWMU 33, 
and Building 30 Drum Storage Area. Also clarified 
institutional controls required at all sites with soil 
contamination in the event of a change in land use. 
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Table 3-3. (Continued) 
Document Description 

Amendment to the Sitewide Comprehensive Record 
of Decision, DDJC-Tracy. Final. December. 
Prepared for USACE, Huntsville, Alabama. (URS 
Group, Inc., 2003a). 

• Revised cleanup standards for SWMU 4 based on results 
from additional risk assessment. Required land-use 
controls, including annual reporting and modification of 
the installation master plan. 

• Added option for overland flow discharge of treated 
groundwater to supplement the remedy for OU 1 
groundwater. 

• Addressed DSERTS 72, a new site discovered after 
completion of the ROD. Required land-use controls, 
including annual reporting and modification of the 
installation master plan. 

DDJC-Tracy 2004 Explanation of Significant 
Differences to the Sitewide Comprehensive Record 
of Decision. September. (URS Group, Inc., 2004a). 

• Defined institutional controls throughout the site. 
• Revised the cleanup standard for SWMU 6. 
• Revised the cleanup standard and monitoring 

requirements for SWMU 8. 
• Deleted soil vapor extraction from the remedy for SWMU 

20. 
• Better defined cover requirements for DSERTS 67. 

DDJC = Defense Distribution Depot San Joaquin California 
DSERTS = Defense Site Environmental Reporting and Tracking System 
OU = operable unit 
ROD = record of decision 
SWMU = solid waste management unit 
USACE = United States Army Corps of Engineers 
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4.0 DAY CARE CENTER 

4.1 Remedial Action 

4.1.1  Soil samples were collected at the Day Care Center in 1994 as part of the remedial investigation 
(RI). It was determined that dichlorodiphenyldichloroethane (DDD) and dieldrin were present above their 
respective background threshold concentrations. Based on the analytical results from the RI, a potential 
cancer risk of 2 x 10-5 (primarily from dieldrin) and a hazard index of 0.3 were estimated for children 
attending the Day Care Center (Montgomery Watson, 1997b). 

4.1.2  DDJC-Tracy initiated a time-critical removal action to reduce the potential cancer risk. Soil was 
excavated around pavement, buildings, and trees, and pea gravel was removed from the play area. Twelve 
inches of soil was excavated, and clean soil was added to replace the 12 inches removed and to provide a 
barrier of contaminant-free soil in the children’s play area. Approximately 700 cubic yards of soil were 
excavated at the site. Approximately 500 cubic yards of soil were disposed of at Forward Landfill in 
Manteca, California. The remaining 200 cubic yards were disposed of at East Carbon Development 
Corporation in Utah. Confirmatory wipe samples were collected from the playground equipment, and all 
results were below method detection limits. The Child Care Facility Closure Report (Radian 
International, 1996a) provides analytical results for the fill material used to construct the 12-inch soil cap. 

4.1.3  Table 4-1 summarizes the remedy status for the Day Care Center. 

 

Table 4-1. Day Care Center Remedy Status 
Remedy Component Status 

Excavation Response Complete 
  
Summary Status Response Complete 
  
Institutional Controls 

• Establish notification procedure for construction activities or land-use 
changes in the IMP. 

• Maintain administrative controls (i.e., IMP appendix and notification 
procedures). 

• Perform annual review to ensure compliance with controls and to 
correct any deficiencies in the notification procedure. 

• Follow defined procedures in the event of a change in land use. 
• Conduct annual site inspections to look for evidence of burrows, 

erosion, or excavation. 

New Remedy 

  
Outstanding Requirements for De-listing None 

IMP = Installation Master Plan 

 

4.2 Progress Since Last Review 

This is the first five-year review for DDCJ-Tracy. 

4.3 Five-Year Review Process 

The Day Care Center was visited on 1 March 2005 with Mr. Marshall Cloud, the Site Operations 
Manager. The review was limited to an evaluation of current land use. 
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4.4 Technical Assessment 

4.4.1 Remedy Performance 

The time-critical removal action at the Day Care Center eliminated the incremental cancer risk 
represented by concentrations above background levels in surface soils. 

4.4.2 Evaluation of Cleanup Standards, Exposure Contamination, and Remedial Action 
Objectives (RAOs) 

No further threat to human health, ecological receptors, or background groundwater quality remains at 
this site. 

4.4.3 Other Information Regarding Protectiveness 

The site inspection on 1 March 2005 and the interview with Mr. Cloud confirmed there was no disruption 
of the 12-inch soil cap. No additional actions are anticipated at the Day Care Center. 

4.5 Issues 

No outstanding issues were identified for the Day Care Center. 

4.6 Recommendations and Follow-Up Actions 

Remedial action has been completed at the Day Care Center. As part of the five-year review, the 
historical soil data were reviewed. Based on the data, land-use controls are recommended. Land-use 
control requirements will be documented in future revisions of the Installation Master Plan (IMP) in early 
2006. 

4.7 Protectiveness Statement 

The remedy is considered protective of human health and the environment because the exposure pathway 
has been eliminated. 

4.8 Next Review 

The next five-year review will be in 2010. Action items for the review include visual observation of the 
Day Care Center for evidence of excavation or other disruptions of the 12-inch clean soil cap. The 
effectiveness of the institutional controls implemented at the Day Care Center should be assessed under 
the next five-year review. 
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5.0 OU 1 GROUNDWATER 

OU 1 is defined as the contaminated groundwater plume, on and off the depot, that is emanating from 
DDJC-Tracy. OU 1 is identified primarily by concentrations of tetrachloroethene (PCE) and 
trichloroethene (TCE). 

5.1 Remedial Action 

5.1.1 Remedial Action Objectives 

Following are the RAOs for OU 1 groundwater: 

• Remediate hot spots (i.e., areas with the highest levels of volatile organic compounds (VOCs) and 
dieldrin in groundwater); 

• Minimize contaminant transport off depot; 

• Remediate TCE, PCE, and 1,1-dichloroethene (1,1-DCE) to cleanup standards consistent with federal 
maximum contaminant levels (MCLs) or to the California Action Level (a chemical-specific 
performance standard) (for 1,1-DCE); and 

• Minimize dieldrin migration and remediate to the aquifer cleanup standard of 0.05 microgram per 
liter (µg/L) based on a California Action Level. 

5.1.2 Remedy Description 

5.1.2.1  In August 1993, the final OU 1 ROD (WCC, 1993) was signed to implement the remedial 
alternatives presented in the OU 1 RI/FS (WCC, 1992). The OU 1 ROD established aquifer cleanup 
standards for PCE, TCE, and 1,1-DCE. 

5.1.2.2  The selected remedy for OU 1 includes extraction wells, ex situ treatment using air stripping to 
remove VOCs, wellhead carbon treatment to remove dieldrin, and infiltration of treated groundwater. The 
ROD allows for the natural attenuation of a specific portion of the TCE and PCE plume east of Banta 
Road. The remedy also requires a blind flange in the discharge piping from Groundwater Treatment Plant 
(GWTP) 1 to eliminate discharge to the storm water detention pond. As a backup disposal method, in 
cases of emergency, after optimization of all available subsurface disposal systems, treated groundwater 
may be discharged to on-site wastewater evaporation/ percolation ponds. 

5.1.2.3  The selected remedy for dieldrin requires groundwater extraction wells in the following areas: 

• Two existing extraction wells at SWMUs 2 and 3 (EW002AU and EW005AUA); 

• One additional well at SWMUs 2 and 3 and two wells at SWMU 8; and 

• At least four wells at the Annex. 

5.1.2.4  Liquid-phase granular activated carbon (LGAC) is the treatment method selected in the ROD to 
remove dieldrin, VOCs, and semivolatile organic compounds (SVOCs) from specific areas with possible 
dieldrin contamination. 
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5.1.3 Cleanup Standards 

The cleanup standard for dieldrin is based on the California Action Level. Attainment of background 
levels was determined in the ROD to be technically and economically infeasible. Aquifer cleanup 
standards for groundwater at DDJC-Tracy are provided in Table 5-1. 

 

Table 5-1. Aquifer Cleanup Standards 

Analytes (µg/L) Basis 
1,1-DCE 6.0 California MCL 
PCE 5.0 Federal MCL 
TCE 5.0 Federal MCL 
Dieldrin 0.05 California Action Level 

DCE = dichloroethene 
MCL = maximum contaminant level 
PCE = tetrachloroethene 

TCE = trichloroethene 
µg/L = micrograms per liter 

 

5.1.4 Treated Groundwater Discharge Standards 

Effluent treatment standards are provided in Table 5-2. 

 

Table 5-2. Effluent Treatment Standards 

Analytes 
Treated Effluent Monthly Median 

(µg/L) 
Treated Effluent Daily Maximum 

(µg/L) 
Carbon tetrachloride 0.5 0.5 
Chloroform 0.5 5.0 
Chromium (total) 50 50 
1,1-DCE 0.5 5.0 
PCE 0.5 5.0 
TCE 0.5 5.0 
Dieldrin 0.05 0.1 
4,4-DDD 0.15 1.0 
4,4-DDE 0.1 1.0 
4,4-DDT 0.1 1.0 
Chlordane 0.104 0.25 
Monuron 1.0 1.0 
Diuron 1.0 1.0 
Total VOCs 1.0 5.0 
DCE = dichloroethene 
DDD = dichlorodiphenyldichloroethane 
DDE = dichlorodiphenydichloroethene 
DDT = dichlorodiphenyltrichloroethane 

PCE = tetrachloroethene 
TCE = trichloroethene 
VOC = volatile organic compound 
µg/L = micrograms per liter 

 

5.1.5 Remedy Implementation 

5.1.5.1  Table 5-3 summarizes the remedy status for the OU 1 Groundwater. 

5.1.5.2  DDJC-Tracy has installed and now operates two independent groundwater treatment systems. 
GWTP 1 extracts and treats groundwater contaminated with pesticides and VOCs (solvents) using 
granular activated carbon (GAC). GWTP 2 extracts and treats groundwater contaminated with VOCs 
using an air stripping tower. Ten infiltration galleries (IGs) and three temporary overland flow plots are 
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Table 5-3. OU 1 Groundwater Remedy Status 
Remedy Component Status 

Groundwater Treatment Remedial Action in Operation 
  
Natural Attenuation East of Banta Road Remedial Action in Operation 
 / 
Institutional Controls 
• Prevent domestic use of contaminated groundwater (untreated) 
• Protect infrastructure associated with OU 1 groundwater 

monitoring, extraction, treatment, and disposal 
• Establish notification procedure for construction activities or land-

use changes in the IMP 
• Maintain administrative controls (i.e., IMP appendix and 

notification procedures) 
• Perform annual review to ensure compliance with controls and to 

correct any deficiencies in the notification procedure 
• Follow defined procedures in the event of a change in land use 

 

  
Summary Status Ongoing Remediation 
  
Outstanding Requirements for De-listing Completion of Remediation 

IMP = Installation Master Plan 
OU = operable unit 

 

used to discharge treated groundwater from the GWTPs. Figure 5-1 shows the locations of the treatment 
plants, extraction wells, IGs, stormwater detention pond, and overland flow area. 

5.1.5.3  Groundwater extraction and treatment at GWTP 1 began in 1992 using an air stripper system. 
The air stripper was replaced with a GAC system in 2003. Conversion of GWTP 1 to GAC began on 23 
May and was completed on 20 August 2003. The GAC unit is designed to treat up to 500 gallons per 
minute (gpm) of pesticide- and VOC-contaminated groundwater. Treated water is discharged to two IGs 
(IG 1 and chimney drain [CD] 1) and the southern infiltration galleries. The 16 extraction wells currently 
associated with GWTP 1 are listed in Table 5-4. In late 2002, extraction wells EW045AU and EW046AU 
were installed to capture VOCs in an area of groundwater in which concentrations of TCE were expected 
to exceed 100 µg/L. Extraction wells EW004AU, EW007A, and EW008A were shut down in May 2001 
because they were extracting groundwater with concentrations of VOCs less than the aquifer cleanup 
standards, and they were not needed for hydraulic control of the plumes. 

Table 5-4. Groundwater Treatment Plant 1 Extraction Wells 
 EW002AU  EW040AUc 

 EW003  EW041AUc 

 EW005AUAa  EW042AUc 
 EW006AUa  EW044AUc 

 EW009B  EW045AUd 

 EW011AU  EW046AUd 

 EW012AUa  EW047AUc 
 EW022Ab  EW048AUc 
a Extraction well was taken off line in May 2004. 
b Treatment was switched from GWTP 2 to GWTP 1 for GAC treatment of dieldrin. 
c Well began operation in November/December 2003. 
d Well began operation in March 2003. 

GAC = granular activated carbon 
GWTP = groundwater treatment plant 
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5.1.5.4  Groundwater extraction and treatment at GWTP 2 began in 1998. GWTP 2 is designed to treat 
up to 800 gpm of VOC-contaminated groundwater in a packed media air stripping tower. Treated water is 
discharged to the southern IGs (IG 2 through IG 6), the northern IGs (IG 7 through IG 9), and three 
overland flow plots. The overland flow area consists of an 8.8-acre plot of land where treated water is 
discharged at the surface and allowed to infiltrate and evaporate. Discharge to the overland flow plots 
began 25 January 2001 to compensate for low infiltration rates at the IGs. The 19 extraction wells 
associated with GWTP 2 are listed in Table 5-5. Six of the GWTP 2 extraction wells have been shut down 
with regulatory concurrence because they were extracting groundwater with concentrations of VOCs less 
than aquifer cleanup standards, they had low mass removal rates, and they were not needed for hydraulic 
control of the plumes. EW021A, connected to GWTP 2, is equipped with a GAC system at the wellhead 
to treat pesticides; however, the GAC unit is not operating because dieldrin has not been detected in 
samples from the well. 

 

Table 5-5. Groundwater Treatment Plant 2 Extraction Wells 
 EW013Ca  EW025B 
 EW014A  EW026B 
 EW015Ab  EW027B 
 EW016Ab  EW028B 
 EW017Ab  EW029B 
 EW018A  EW030Ca 
 EW019A  EW031C 
 EW020A  EW032AUa 
 EW021A  EW034AU 
 EW024B  
a Extraction well taken off line on 12 May 2004. 
b Extraction well taken off line on 28 January 2004. 

 

5.1.5.5  No on-depot wells are using water from the OU 1 contaminant plume. The Appendix to the IMP 
(URS Group, Inc., 2004a) clarified institutional controls for groundwater areas impacted by VOC or 
dieldrin contamination. Groundwater beyond the depot boundaries has been identified with VOC 
concentrations above the aquifer cleanup levels (ACLs). All potable wells impacted by the plume have 
been provided with LGAC for drinking water treatment at the point of use. 

5.1.6 System Operations 

5.1.6.1  The GAC system for GWTP 1 is estimated to be operating at 19% to 54% of its design capacity. 
The air stripping system for GWTP 2 is estimated to be operating at 39% to 102% of its design capacity. 
GWTP 2 operated at 33% to 83% of its design capacity from October 2003 through September 2004 
(URS Group, Inc., 2004b). These results indicate that both groundwater treatment systems are operating 
below their design hydraulic loading rates and that hydraulic short-circuiting and hydraulic overloading 
should not be a concern. 

5.1.6.2  Contaminant concentrations appear stable within the acceptable range for operational effective-
ness for both the air stripper and GAC systems (URS Group, Inc., 2004b). The volume and contaminant 
concentrations for influent to GWTP 1 decreased to concentrations for which aqueous-phase GAC was 
expected to provide more cost-effective treatment than air stripping. The GAC conversion also enabled 
simultaneous treatment for dieldrin. Conversion of GWTP 1 to a GAC system was completed in August 
2003. There was only one exceedance of waste discharge requirements (WDRs) during the 2003 
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monitoring year. The pH exceeded the compliance criterion at GWTP 1 in May 2003, before the plant 
was converted to GAC. 

5.1.6.3  Operating extraction wells for GWTP 1 and GWTP 2 generally have operated 24 hours per day, 
7 days per week, except when shut down for maintenance. For a period of several months, operation was 
limited by communication problems with the well control panels that would have prevented proper well 
shutdown control if the treatment process malfunctioned, so the wells were operated during the weekdays 
only. All communications and Supervisory Control and Data Acquisition (SCADA) functions are 
operating properly at this time. 

5.1.6.4  Of the 25 extraction wells installed in the Upper Zone to address the capture of four TCE 
plumes, 17 were operational in the third quarter of 2004 (3Q04). Extraction wells in the Upper Zone 
captured 100% of the western portion of the TCE plume and approximately 65% of one of the eastern 
TCE plumes near Banta Road. The easternmost extent of the TCE plume, at monitoring well LM156A, 
was not captured. The PCE plumes in the Upper and Middle Zones were fully captured in 3Q04. No TCE, 
PCE, or dieldrin plumes were identified in the Lower Zone. 

5.1.6.5  Of the 10 extraction wells installed in the Middle Zone to capture TCE plumes, 8 were in 
operation in 3Q04. Two separate TCE plumes, one in the central and western portion of the Annex and 
one eastern plume near Banta Road, are being addressed by separate extraction wells. In 3Q04, extraction 
wells in the Middle Zone captured 100% of the western portion of the TCE plume. Capture of the eastern 
plumes cannot be confirmed with the current monitoring network. 

5.1.6.6  During the 2004 monitoring period, dieldrin was detected in samples from 8 extraction wells at 
concentrations above the aquifer cleanup standard of 0.05 µg/L. 

5.2 Progress Since Last Review 

This is the first five-year review. 

5.3 Five-Year Review Process 

5.3.1  The OU 1 remediation systems were visited by the RPMs from DDJC, EPA, DTSC, and the 
CVRWQCB on 2 March 2005. Mr. Paul Marsden with Presidio Systems, Inc., the Site Operations 
Manager for GWTP 1 and GWTP 2, was interviewed, and he provided a tour of the facilities. The 
following other facilities were visited: 

• Overland flow area; 

• IG 9; 

• CD 1; and 

• IG 1 (though the site was visited, the gallery was not visible because materials were stored on top of 
it). 

5.3.2  On-site documents and records were reviewed. The Operation and Maintenance (O&M) Manual 
for GWTP 1 was readily available, but has not yet been updated to address the GAC system that has 
replaced the air stripping tower. A revised O&M Manual for GWTP 2 is currently being prepared. The 
revised O&M manuals for both plants are in final review and will be available at the GWTPs by 
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December 2005. The Site-Specific Health and Safety Plan and Occupational Safety and Health Adminis-
tration (OSHA) training records were available and in order. 

5.3.3  Maintenance was underway at the time of the site visit, but most wells were in operation and the 
facilities and equipment appeared to be in good working order. For GWTP 2, it was noted that high 
voltage lines in the secondary containment area were a safety hazard and should be sealed off. The high 
voltage lines were sealed off at a subsequent maintenance event. 

5.3.4  Mr. William Laws, the Master Planner for the Depot, was visited on 1 March 2005 to confirm that 
the appendix to the IMP addressing land-use controls for SWMU 1/Area 2 was available and understood. 
The results from the Annual Well Monitoring Program also were reviewed to identify potential problems 
and opportunities for optimization. 

5.4 Technical Assessment 

5.4.1 Remedy Performance 

5.4.1.1  GWTP 1 and GWTP 2 are removing contaminants (TCE, PCE, and dieldrin) from groundwater 
and meeting objectives established in the ROD (Radian International, 1998a, URS Group, Inc., 2004b). 

5.4.1.2  The extraction systems are capturing 65% and 58% of the TCE plumes in the Upper and Middle 
Lower Zones, respectively. Although capture zones have not been fully defined in portions of the 
northeastern TCE plume, capture of the plumes is probably occurring. The PCE plumes were 100% 
captured in the Upper and Middle Zones. The dieldrin plumes were 55% and 100% captured in the Upper 
and Middle Zones, respectively. No TCE, PCE, or dieldrin plumes have been identified in the Lower 
Zone. 

5.4.1.3  Sampling results have shown that four extraction wells connected to GWTP 1 had TCE 
concentrations greater than the aquifer cleanup standard (URS Group, Inc., 2004b). Sampling results 
show that eight extraction wells connected to GWTP 2 had TCE concentrations greater than the aquifer 
cleanup standard. 

5.4.1.4  At the time of the site visit, Mr. William Laws, the Master Planner for the Depot, indicated he 
understood the appendix to the IMP specifying groundwater use control requirements; he was able to 
access it readily. 

5.4.1.5  Figures 5-2 and 5-3 show the plumes for TCE and PCE, respectively, over the past four years. 
Generally, the plumes are migrating to the north, and the concentrations of TCE and PCE are decreasing. 
The highest remaining concentrations have been reported at LM032AU. Extraction wells EW045AU and 
EW046AU appear to be successful in containing the contaminants associated with LM032AU, but their 
mass removal rates are low. 

5.4.2 Evaluation of Exposure Assumptions, Cleanup Standards, and RAOs 

5.4.2.1  A potential issue within the next 5 to 10 years is the intrusion of VOC vapors in soil gas into 
enclosed working or living spaces on government property or adjacent private property. TCE and PCE 
plumes in soil gas with concentrations that may pose health risks to residence occupants or office workers 
do not underlie buildings or homes; they occur under the northern edge of the depot boundary (see 
Section 6.0). The potential for the rise of VOC vapors from groundwater through soil gas into residences 
or work spaces also must be considered. However, groundwater plumes with concentrations exceeding 
levels that may pose risks to occupants of government buildings have migrated beyond the depot 
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boundary and, with the exception of the “Rose residence,” underlie agricultural fields. The potential rise 
of VOC vapors beneath farmland is unlikely to pose health risks because the VOC vapors rise into the air 
and are diluted quickly. DLA and DDJC have no plans to build work spaces or residences over the 
groundwater plumes; however, the government does not control the use of the land east of Banta Road 
that overlies TCE and PCE contamination in groundwater. To determine the potential risks from vapor 
intrusion at the Rose residence, or at any hypothetical residence built on land east of Banta Road, the 
potential risk was evaluated with the Johnson and Ettinger model modified in 2005 by DTSC (DTSC, 
2004). Using the model designed to determine the potential risks from VOCs to groundwater/soil gas, the 
results for two locations indicated maximum additive carcinogenic risks of 1.1 x 10-7 and 6.4 x 10-8; 
hazard indexes were less than 0.1. The modeling results are presented in Appendix C. The two locations 
modeled had different depths from surface to groundwater and different concentrations of TCE, PCE, and 
either chloroform or bromoform. The assumptions for exposure were for a 30-year resident in a home 
built on a slab. The results indicate vapor intrusion risk is not now a human health risk on or off of 
government property, and it is unlikely to pose such a risk in the future. 

5.4.2.2  Cleanup levels and RAOs developed in the decision document are still valid. Concentrations of 
VOCs in groundwater are decreasing in all areas of the plume and several areas are now below ACLs. 
Without further investigation of remedial technologies to enhance the reduction of mass, the current 
remedy is making adequate progress toward RAOs. 

5.4.3 Other Information Regarding Protectiveness 

Hexavalent chromium is present in seven wells, and 1,4-dioxane has been detected at a concentration 
exceeding the California Action Level of 3 µg/L. The operating remedies are intended to capture and treat 
VOCs and pesticides, not inorganic contaminants. Neither the potential additional health risk in 
groundwater caused by the presence of these contaminants, nor the potential that they are not being 
captured, is known. 

5.5 Issues 

5.5.1  Monitoring results indicate that groundwater concentrations of VOCs and dieldrin are decreasing. 
For wells associated with GWTP 1, this will lead to more well shutdowns and the possible shutdown of 
wells installed for pesticide remediation. If pesticide concentrations decline to levels appropriate for 
shutdown, as defined in the Decision Logic for Operation of Extraction Wells (Decision Logic) in the 
annual monitoring report (URS Group, Inc., 2004b), the GAC at GWTP 1 could be taken off line. The 
VOC-only wells could then be routed to GWTP 2 for treatment. 

5.5.2  The decline of dieldrin concentrations in both the eastern plume, northeast of SWMU2/3, and the 
northwestern plume, north of LM142AU, strongly suggests natural attenuation processes are removing 
dieldrin from groundwater. Historical dieldrin concentrations for both plumes are shown on Figure 5-4; 
the 2004 Annual Monitoring Report dieldrin concentrations are shown on Figure 5-5. The eastern plume 
was reduced by more than half its areal extent even before the dieldrin-remedy extraction wells began 
operation. Evidence of declining concentrations is not as strong in the northwestern dieldrin plume; 
however, the operation of natural attenuation processes is suggested by the apparently limited extent of 
dieldrin in groundwater in that area. An evaluation of the natural attenuation of dieldrin is planned by 
DDJC for late 2005. Investigation of the northwestern dieldrin plume in September 2004 indicated that it 
extends less than 300 feet into the adjacent farmland to the north. The cone penetrometer test (CPT) 
results at CPT0229 through CPT0234 are shown on Figure 5-5. Additional CPT investigations beginning 
in September 2005 are expected to confirm that dieldrin is being attenuated to concentrations less than 
detection limits north and west of the depot boundary. Depending on the results of the planned 
investigations, a ROD amendment may be appropriate for the dieldrin plumes, to add natural attenuation 
as the remedy. 
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5.5.3  The declining VOC concentrations in several portions of the OU 1 plume may be due not only to 
flushing of the aquifer by the pump and treat remedy but also to natural attenuation processes, including 
biodegradation, adsorption, advection, volatilization, or other mechanisms. Natural attenuation should be 
further evaluated and validated. If found to be a substantial mechanism for reducing VOC concentrations 
across the aquifer, natural attenuation could be considered as an alternative remedy at a future date. 
Similar to the discussion above, a ROD amendment would be required if this approach is approved. 

5.5.4  Soil vapor extraction (SVE) is planned for soil gas in Area 3, upgradient from LM032AU. The 
continuation of mass removal from the vadose zone is expected to further reduce TCE concentrations in 
the Above Upper Zone. In fact, over the past four years of SVE operations, total VOC concentrations in 
LM032AU have dropped from 270 µg/L to below 30 µg/L. 

5.6 Recommendations and Follow-Up Actions 

5.6.1  Current recommendations from the 2004 Annual Monitoring Report (URS Group, Inc., 2004b) 
include the following. 

• Shut down GWTP 1 extraction well EW003 and monitor contaminant concentrations in accordance 
with the Decision Logic. TCE concentrations in the last four samples were less than 0.8 times the 
aquifer cleanup standard. Mass removal is greater than 200 micrograms per minute (µg/min); 
however, contaminants may be captured by extraction wells in the same zone. 

• Shut down GWTP 1 extraction well EW022A and monitor contaminant concentrations. TCE 
concentrations in the last three samples were less than 0.8 times the aquifer cleanup standard, and the 
mass removal rate is less than 200 µg/min. Dieldrin concentrations have not been detected at 
EW022A. 

• Shut down GWTP 2 extraction wells EW021A and EW031C and monitor contaminant concentrations 
in accordance with the Decision Logic. TCE and PCE concentrations were less than 0.8 times the 
aquifer cleanup standard, and the mass removal rate is less than 200 µg/min. 

• Shut down GWTP 2 extraction well EW029B and monitor contaminant concentrations in accordance 
with the Decision Logic. TCE and PCE concentrations were less than 0.8 times the aquifer cleanup 
standard. The mass removal was greater than 200 µg/min; however, contaminants may be captured by 
extraction well EW027B, which is approximately 600 feet downgradient from EW029B. 

• Install two nested piezometers near extraction wells EW024B and EW025B to assess the TCE plume 
capture along Banta Road. 

• Further evaluate hexavalent chromium and 1,4-dioxane upon receipt of forthcoming guidance from 
the state on emerging chemicals. 

• Update O&M manuals for GWTP 1 and GWTP 2 for the replacement of the air stripping system with 
LGAC (GWTP 1) and to make the manual more operator-friendly (GWTP 2). Revisions are 
scheduled for completion by December 2005. 

• Self reporting of institutional controls status will be included in the Annual Well Monitoring Report. 
Annual reviews were not required until the 2004 ESD. 
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5.6.2  Additional recommendations are noted in Section 6.5, Issues, and in Section 22.0, Response 
Completion Plan. 

5.7 Protectiveness Statement 

The remedy for OU 1 groundwater is protective of human health and the environment, or is expected to 
be protective upon completion; in the interim, exposure pathways that could result in unacceptable risks 
are being controlled. Groundwater having VOC concentrations exceeding the ACLs that has reached 
drinking water wells is treated with LGAC and monitored quarterly. Groundwater on-depot does not 
impact any drinking water supply wells. 

5.8 Next Review 

The next five-year review, which is scheduled for 2010, should include the following elements: 

• Confirmation of the effectiveness of institutional controls implemented to control groundwater use; 

• Review of the effectiveness of the extraction systems in meeting the aquifer cleanup standards using 
the results of the Annual Well Monitoring Program; and 

• Inspections of GWTP 1 (if still in operation) and GWTP 2. 
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6.0 SOIL VAPOR EXTRACTION SITES 

6.1 Remedial Actions 

6.1.1 Remedy Selection 

6.1.1.1  The RAO for the SVE sites (Group A) was to prevent the migration of the following VOCs in 
soil that could cause groundwater contamination: 

• SWMU 1/Area 2 – PCE and TCE; 

• Area 1 Building 237 – PCE; and 

• Area 3 – PCE and TCE. 

6.1.1.2  To achieve this RAO, site-specific soil cleanup levels were developed that are protective of the 
background groundwater quality. 

6.1.1.3  The selected remedy for the Group A sites is SVE to address VOCs (TCE and PCE) in soils. In 
addition to these sites, the ROD required the northern portion of the Industrial Waste Pipeline (IWPL) 
(SWMU 33) in the immediate vicinity of Area 1, Building 237 (between manhole W-5 and SB463) to be 
evaluated for VOCs as part of the remedial design/remedial action effort. The pre-design soil-gas 
investigation was required by the ROD to identify the lateral and vertical extent of contamination above 
the numerical cleanup standards. 

6.1.1.4  The Group A sites do not pose potential risks to human health in exposure scenarios for the 
depot worker or construction worker. No risks to ecological receptors have been identified. Vadose zone 
modeling (Montgomery Watson, 1997a) and groundwater data suggest that SWMU 1/Area 2, Area 1 
Building 237, and Area 3 are continuing sources of VOCs to groundwater that would require the OU 1 
treatment system to operate beyond 30 years. The cleanup standards for the Group A sites are shown in 
Table 6-1. 

Table 6-1. Group A Site Soil-Gas Cleanup Standards 

Analyte Standard 
PCE 5.4 (780 ppbv) 
TCE 1.9 (350 ppbv) 

PCE = tetrachloroethene 
ppbv = parts per billion by volume 
TCE = trichloroethene 

 

6.1.1.5  The ROD included the following requirements to demonstrate vadose zone cleanup. 

 1. The concentrations of PCE and TCE present in soil gas are equal to or less than the 
cleanup standard. 

 2. It is demonstrated that the remaining TCE and PCE can no longer cause leachate 
concentrations to exceed the aquifer cleanup standards. 
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 3. TCE and PCE have been removed to the extent technically and economically feasible. 
This evaluation will include, at a minimum, the following factors: 

 a) The total cost and duration of continued operation of the SVE system until 
aquifer cleanup standards are met; 

 b) The total cost and duration of continued groundwater treatment to meet aquifer 
cleanup standards without continued SVE operation; and 

 c) The incremental cost (cost benefit) of continued operation of the SVE system on 
the basis of a cost per pound of contaminant removal if the underlying 
groundwater has not attained aquifer cleanup standards. 

6.1.1.6  Polychlorinated biphenyls (PCBs) (Arochlor 1260) were detected at a concentration of 140 
milligrams per kilogram (mg/kg) at 14.5 feet bgs in boring SB145 at SWMU 1/Area 2. The ROD 
determined that though excavation and disposal is technically feasible, the cost required to remediate the 
small area of PCB-contaminated soil at SWMU 1/Area 2 is not considered justified, given the relatively 
low level of contamination and the detection of PCBs in only one soil sample. 

6.1.1.7  For each Group A site, the selected remedy involved an SVE system, including a treatment pad 
and piping to connect the wells to a mobile blower system. The ROD also required vapor-phase GAC 
(VGAC) for treatment before discharge to the atmosphere. 

6.1.1.8  For SWMU 1/Area 2, the following institutional control requirements were added in the 2004 
ESD (URS Group, Inc., 2004a): 

• Define specific controls in an appendix to the IMP; 

• Establish notification procedure for land-use changes; 

• Maintain administrative controls (i.e., IMP appendix and notification procedures); 

• Perform annual reviews to ensure compliance with controls and to correct any deficiencies in the 
notification procedure; and 

• Follow defined procedures in the event of a change in land use. 

6.1.2 Remedy Implementation 

6.1.2.1  Table 6-2 summarizes the remedy status for the SVE sites. 

6.1.2.2  The SVE systems at DDJC-Tracy were installed in 2000 in accordance with the design 
documents. SVE proveout operations began at the three SVE sites in November 2000. There are two SVE 
units, a 10-horsepower, trailer-mounted unit, and a 10-horsepower, skid-mounted unit. 

6.1.2.3  Institutional control requirements identified in the 2004 ESD are being implemented at this time. 
An appendix to the IMP has been prepared, and DDJC staff are being briefed on the new requirements. 
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Table 6-2. SVE Sites Remedy Status 
Remedy Component Status 

Soil Vapor Extraction Remedial Action in Operation 
  
Institutional Controls for SWMU 1/Area 2 

• Establish notification procedure for land-use changes in the IMP 
• Maintain administrative controls (i.e., IMP appendix and 

notification procedures) 
• Perform annual review to ensure compliance with controls and to 

correct any deficiencies in the notification procedure 
• Follow defined procedures in the event of a change in land use 

Remedial Action in Place 

  
Summary Status Ongoing Remediation 
  
Outstanding Requirements for De-listing Completion of Remediation 

SVE = soil vapor extraction 
SWMU = solid waste management unit 

 

6.1.3 System Operations 

6.1.3.1  Initially, each unit was operated continuously on a circuit of multiple extraction wells until inlet 
concentrations were below cleanup standards (typically four to eight weeks per circuit). Operation was 
then changed so that each SVE circuit was operated for several intermittent phases, also referred to as 
pulsing, until the influent concentrations were below the contaminant of concern (COC) cleanup 
standards. Pulsing operations are common in SVE operations to reduce subsurface preferential pathways 
and to effectively volatilize COCs for vacuum removal. 

6.1.3.2  The SVE system costs are summarized in Table 6-3. The SVE costs have included initial soil gas 
extraction and monitoring well installation, well vaults, soil gas conveyance pipelines installed below 
ground, and all monitoring and reporting over four years of operation. O&M costs have included system 
inspection, temporary monitoring well connections for SVE, trailer unit carbon replacement, and blower 
maintenance for the two SVE units. Reports and sampling costs have included quarterly SVE operational 
summaries, several rounds of “check-up” sampling at specific monitoring wells, the DDJC-Tracy Soil 
Vapor Extraction Optimization Work Plan (URS Group, Inc., 2003b), and technical memoranda 
summarizing sampling and operations. 

 

Table 6-3. SVE Capital and O&M Costs 
Activity Total 

Design $120,000 
Installation $524,223 
Monthly Monitoring and Reporting $614,550 
Field Work Plans $8,593 
Closure Sampling and Reporting $128,863 
SVE Modeling $4,195 
Remedial Action Report (funded, future) $62,362 
Decommissioning (funded, future) $114,460 

Total Cost $1,577,246 

O&M = operation and maintenance 
SVE = soil vapor extraction 



DDJC-Tracy Five-Year Review 

K:\Wprocess\00732\Tracy\Five-Year Review\FINAL\Text.doc 6-4 September 2005 

6.1.3.3  Site optimization sampling was performed in September 2002. The results, which were presented 
in the DDJC-Tracy Soil Vapor Extraction Optimization Work Plan (URS Group, Inc., 2003b), indicated 
that the remediation effort was ready to proceed to “focused operations,” with these sites moving toward 
complete site restoration and ultimately meeting the remedial objectives and goals. System operations 
were temporarily suspended in August 2003 to evaluate potential rebound effects from the COCs. 
Closure/confirmation sampling was conducted in November and December 2003 in accordance with the 
DDJC-Tracy Soil Vapor Closure/Confirmation Sampling Work Plan (URS Group, Inc., 2003c) to assess 
whether remediation was complete. 

6.1.3.4  Based on evaluations of residual concentrations exceeding the ROD cleanup goals and on 
considerations for additional mass removal, SVE was restarted in late January 2004. Focused operations 
continued during the spring of 2004, with various extraction and monitoring wells connected to the 
vacuum extraction pipelines. Based on declining blower influent concentrations, the SVE systems were 
shut down on 3 June 2004 and allowed to rebound for eight weeks. Second round closure/confirmation 
sampling was conducted in August 2004 in accordance with the DDJC-Tracy Second Round Soil Gas 
Closure/Confirmation Sampling Work Plan (URS Group, Inc., 2004c) to assess whether remediation was 
complete. The sampling results were documented in a Technical Memorandum (URS Group, Inc., 
2004d). 

6.1.3.5  The second round of closure sampling revealed small areas that exceeded the ROD cleanup 
standards. Several locations had TCE concentrations in shallow soils, and sites sampled at shallow and 
deeper depths often had higher concentrations in the more shallow soil gas. Shallow air inlet wells are 
proposed for installation to assist future SVE remediation. 

6.2 Progress Since Last Review 

This is the first five-rear review for DDJC-Tracy. 

6.3 Five-Year Review Process 

6.3.1  Each of the SVE sites was visited on 2 March 2005 with the Tracy Remedial Project Manager, 
Mr. Marshall Cloud. The treatment systems were not in operation at the time of the five-year review site 
inspection. Mr. William Laws, the Master Planner for the Depot, was visited on 1 March 2005 to confirm 
that he understood the appendix to the IMP addressing land-use controls for SWMU 1/Area 2 and that it 
was available. 

6.3.2  Historical operational data and analytical results were reviewed. SVE operations and mass removal 
rates are recorded in a separate section of the quarterly and annual well monitoring reports (e.g., URS 
Group, Inc., 2004b). Regular reporting of mass removal indicates that considerable mass (as compared to 
groundwater mass removal rates) has been removed. Mass removal rates are slowing in most SVE circuit 
combinations. Mass removal trends led DDJC to conduct closure/confirmation sampling in 2003 and 
2004. The closure sampling indicated that most of the areal extent has been remediated by SVE, but some 
areas remain with soil gas concentrations at several times the action levels. 

6.4 Technical Assessment 

6.4.1 Remedy Performance 

6.4.1.1  Closure/confirmation sampling results indicate that SVE has restored contaminated soil 
considerably at each site. However, some VOC concentrations still exist in soil at concentrations above 
action levels at each site. 
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6.4.1.2  SWMU 1/Area 2. The results from the August 2004 closure/confirmation sampling showed only 
two direct push sampling locations that exceeded action levels for TCE and one direct push sampling 
location that exceeded PCE action levels. Two monitoring wells had TCE concentrations slightly above 
the cleanup standards, but none had PCE above cleanup standards. The highest TCE concentration 
measured by direct push was 2,100 parts per billion by volume (ppbv), but that concentration was 
obtained within 8 feet of a monitoring well that was below action levels. 

6.4.1.3  Area 1/Building 237. The results from the August 2004 second round closure sampling 
indicated no soil gas concentrations above ROD cleanup standards in any of the direct push sampling 
locations or monitoring well locations in the southern portion of this site. In the northern portion of this 
site, soil gas concentrations at two relatively small areas with direct push sampling had PCE above ROD 
cleanup standards. The maximum PCE concentration detected was 3,000 ppbv. All other Area 1 PCE 
values are equal to or less than 1,300 ppbv. Both locations have detections within an area that is less than 
40 feet in diameter. The remaining locations appear to be very localized and small, with soil gas 
concentrations primarily in the shallow vadose zone. 

6.4.1.4  Area 3. The results from the August 2004 closure/confirmation sampling indicated two 
moderate-size locations that have residual TCE and PCE concentrations remaining above the cleanup 
standards and one small location with residual TCE concentrations remaining above the cleanup 
standards. In the northwestern area of the site, a direct push location had a soil gas TCE concentration of 
2,100 ppbv at the 6-foot-depth interval and 640 ppbv at the 12-foot interval. A direct push sampling result 
of 330 ppbv further northwest indicated that this area is limited to about 70 feet in diameter. The largest 
TCE area is estimated to be approximately 350 feet long. The highest TCE concentration, 2,300 ppbv, 
was from a direct push sample in a 6-foot-depth interval. PCE concentrations are highest in the north-
central part of the site, in the 6-foot interval. The central PCE plume is approximately 120 feet in 
diameter. The southern PCE plume is approximately 80 feet in diameter. 

6.4.1.5  The results from the second round of closure/confirmation sampling indicate that though the sites 
are being remediated, it is still possible to detect areas that have not been fully remediated with the 
existing SVE system. Detectable concentrations at two to five times the ROD action level can be found 
within 15 feet of areas that have been identified as clean. It is also noted that some areas have residual 
contamination on either side of monitoring wells that were used as extraction wells. Several locations 
display the highest concentrations at the shallow 6-foot depth, with lower concentrations at the deeper 
sampling location. 

6.4.1.6  Preliminary modeling of the SVE sites was conducted, with special attention to sites that 
displayed high concentrations at the 6-foot and 12-foot intervals. Modeling results indicated that TCE 
concentrations in the leachate at the groundwater capillary fringe do not exceed aquifer cleanup standards 
at 30 years but are still increasing. 

6.4.1.7  All three SVE sites (Areas 1, 2, and 3) require some additional SVE. The SVE will be focused 
on those areas with concentrations above ROD action levels. The SVE will be enhanced by installing 
small diameter extraction/air inlet wells (AIWs). The AIWs will be sited radially outward from the 
proposed extraction location toward the direct push locations from which concentrations above ROD 
action levels were recorded; however, they will be offset slightly to allow air flow around the previously 
abandoned direct push sampling hole. The radial siting will allow air pulled down into the AIWs to flow 
into and across the affected vadose zone area. The recommended screened interval is between 4 and 9 feet 
for a detection at the 6-foot interval. Screens from 5 to 13 feet are recommended for detections at both 6- 
and 12-foot intervals. Specific further SVE recommendations were provided in the Soil Vapor Extraction 
Second Round Closure/ Confirmation Sampling Results Technical Memorandum (URS Group, Inc., 
2004d). 
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6.4.1.8  Historically, the SVE systems have been operated in accordance with the system design. The 
systems were idle at the time of the site visit, following an evaluation of the rebound in soil gas 
concentrations. Operations resumed in May 2005. Vapor-phase carbon is no longer required to treat the 
emissions because the mass of VOCs extracted daily has been reduced to very low levels. 

6.4.1.9  After completion of the current SVE, with a 4- to 6-week rebound period, a final closure 
sampling event will be conducted to verify that the SVE sites meet the RAOs. 

6.4.2 Evaluation of Cleanup Standards and RAOs 

6.4.2.1  The ROD evaluated exposure pathways for Group A sites using construction worker exposure to 
soil, inhalation of dust, and inhalation of VOCs in outdoor air. These exposure pathways are still possible 
and similar risks are possible. Risks are reduced, however, by the reduction in soil gas VOC concentra-
tions. These areas are included as institutional control areas in the Appendix to the IMP (URS Group, 
Inc., 2004a). 

6.4.2.2  The soil gas cleanup standards for VOCs were developed in coordination with the CVRWQCB 
to protect the beneficial uses of groundwater. It is anticipated that these standards may not be met for 
some portion of each of the three sites. For these areas, the procedures identified in paragraph 9.6.5 of the 
ROD (Radian International, 1998a) will be used as necessary to demonstrate that remediation has been 
performed to the extent that is technically and economically feasible. No supplemental institutional 
controls would be beneficial to groundwater quality, given the low residual levels of contaminants. 

6.4.2.3  The RAOs and remedy for SWMU 1, Area 2, failed to include institutional controls to address 
the risk associated with beryllium and polycyclic aromatic hydrocarbons (PAHs) under the future 
residential-use scenario. Land-use controls added in the 2004 ESD (URS Group, Inc., 2004a) and 
documented in an appendix to the IMP address this risk. 

6.4.3 Other Information Regarding Protectiveness 

No new information has been identified that influences the protectiveness of the remedy. 

6.5 Issues 

The following issue is identified for the SVE sites. Although remediation has reduced contaminant 
concentrations effectively, the soil gas cleanup standards established for the SVE system have not yet 
been attained. Optimization opportunities identified in Section 6.4.1 are being pursued to further reduce 
VOC concentrations. The ROD (Radian International, 1998a) included a process for a technical and 
economic evaluation of continued operation of the SVE systems (see Section 6.1.1.5 of this document). 
This process may be needed at some point in the future to justify leaving contamination that is above the 
soil gas cleanup standard in place. Self monitoring of institutional controls will be included in the annual 
report. Annual reviews were not required until the 2004 ESD.  

6.6 Recommendations 

DDJC will continue to optimize the SVE systems to address residual contamination at the Group A sites 
until an evaluation consistent with paragraph 9.6.5 of the ROD (Radian International, 1998a) indicates 
that TCE and PCE have been removed to the extent that is technically and economically feasible. 
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6.7 Protectiveness Statement 

The remedy at SWMU 1 Area 2, Area 1 Building 237, and Area 3 is expected to be protective of human 
health and the environment upon completion. In the interim, exposure pathways that could result in 
unacceptable risks are being controlled. 

6.8 Next Five-Year Review 

DDJC will perform the next five-year review in 2010, and it should include the following elements: 

• Confirmation that the land-use controls for SWMU 1/Area 2 are being properly implemented; and 

• A final evaluation of the ability of the remedy to meet the ROD cleanup standards. 
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Looking north at Area 1 Building 237 
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7.0 SWMUS 2/3 – SEWAGE AND INDUSTRIAL WASTE LAGOONS 

7.1 Remedial Action 

7.1.1 Remedy Selection 

7.1.1.1  SWMU 2 (Sewage Lagoons) and SWMU 3 (Industrial Lagoons) are in the northern part of the 
depot, west of and adjacent to the Sewage Treatment Plant. The industrial lagoons are lined and are no 
longer in use. The DDJC-Tracy wastewater treatment plant discharges treated water to the sewage 
lagoons. In January 1996, an engineering evaluation/cost analysis (EE/CA) was prepared to evaluate 
alternatives and select a non-time-critical removal action for SWMUs 2 and 3 (Radian International, 
1996b). The removal action was subsequently adopted as the selected remedy for SWMUs 2 and 3 in the 
ROD. 

7.1.1.2  Cleanup standards were developed from vadose zone modeling (Montgomery Watson, 1997a); 
these standards identified potential threats to background groundwater quality at this site and were 
developed to protect human health and ecological receptors. The cleanup standards to protect background 
groundwater quality are consistent with State Water Quality Goals (CVRWQCB, 1994). 

7.1.1.3  The cleanup standards identified in the ROD are documented in Table 7-1. 

 

Table 7-1. Cleanup Standards for SWMUs 2/3 

Analytes (µg/kg) 
Selenium 616a 
Lead 28,300a 
Dieldrin 370 
DDD 1,600 
DDE 1,800 
DDT 1,700 
Total DDX 241a 
Aldrin 3 
Chlordane 10 
Diuron 260 
Endrin 3 
Lindane (Gamma-BHC) 1.7 
Monuron 260 
2,4-D 47 
Heptachlor epoxide 1.5 
2,4-Dimethylphenol 330 
4-Methylphenol 330 
Bis(2-ethylhexyl)phthalateb 330 
di-n-butylphthalatea 330 
a Preliminary standard. 
b SWMU 2 only. 

BHC = benzene hexachloride 
DDD = dichlorodiphenyldichloroethane 
DDE = dichlorodiphenyldichloroethene 
DDT = dichlorodiphenyltrichloroethane 

DDX = DDD, DDE, and DDT combined 
SWMU = solid waste management unit 
µg/kg = micrograms per kilogram 
2,4-D = dichlorophenoxy acetic acid 
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7.1.1.4  The cleanup standards for concentrations of DDD, DDE, and DDT combined (total DDX), lead, 
and selenium were risk-based standards to protect ecological receptors. These standards were identified as 
preliminary standards in the ROD because they were estimated using literature values rather than site-
specific bioaccumulation factors. Subsequent investigations to develop site-specific results led to the 
development of a baseline ecological risk assessment (BERA) (URS Group, Inc., 2000), and the cleanup 
standard for DDX was deleted in the DDJC-Tracy Explanation of Significant Differences to the Selected 
Remedies in the ROD for SWMUs 2, 3, 7, and 33, Building 30 Drum Storage Area, and Northern Depot 
Soils Area (URS Group, Inc., 2001a). 

7.1.1.5  The RAO for SWMUs 2 and 3 is to prevent the migration of dieldrin, dichlorophenyltrichloro-
ethane (DDT), DDD, dichlorodiphenyldichloroethene (DDE), di-n-butylphthalate, and bis(2-ethylhexyl) 
phthalate in post-removal-action soil that could cause groundwater contamination to exceed appropriate 
regulatory standards and health-based concentrations. 

7.1.1.6  The ROD requires groundwater sampling for SVOCs and pesticides/herbicides as part of the 
Well Monitoring Program to evaluate the effectiveness of the selected remedy. Threshold concentrations 
of COCs (see Table 7-2) were identified in the ROD as requiring evaluation in the Well Monitoring 
Program Annual Monitoring Reports. 

 

Table 7-2. Evaluation of Groundwater Monitoring Results for LM003AA and LM015AA 

Analytes 

Groundwater Concentrations 
Requiring Evaluation 

(µg/L) 

Exceedances of  
Concentrations Requiring 

Evaluation 1999-2004 
bis(2-Ethylhexyl)phthalate 10 1Q00 (13 µg/L) 
   
2,4-Dimethylphenol 140 None 
   
Di-n-butylphthalate 700 None 
   
4-Methylphenol 10 None 
   
Aldrin 0.05 None 
   
Chlordane 0.1 1Q00 (0.134 µg/L) 

3Q00 (0.123 µg/L) 
3Q01 (0.036 µg/L) 
1Q01 (0.128 µg/L) 
3Q01 (0.083 µg/L) 
1Q02 (0.085 µg/L) 
3Q02 (0.066 µg/L) 

   
DDD 0.15 None 
   
DDE 0.1 None 
   
DDT 0.1 None 
   
Dieldrin 0.05 1Q99 (0.125 µg/L and 0.088 µg/L) 

1Q00 (0.11 and 0.054 µg/L) 
3Q00 (0.068 and 0.053 µg/L) 

3Q01 (0.14 µg/L) 
1Q01 (0.043 µg/L) 
3Q03 (0.073 µg/L) 

   
Endrin 2 None 
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Table 7-2. (Continued) 

Analytes 

Groundwater Concentrations 
Requiring Evaluation 

(µg/L) 

Exceedances of  
Concentrations Requiring 

Evaluation 1999-2004 
Lindane (Gamma-BHC) 0.03 None 
   
Diuron 14 None 
   
Monuron 1.0 None 
   
2,4-D 70 None 
   
Heptachlor epoxide 0.01 None 
   
bis(2-Ethylhexyl)phthalate 10 None 

BHC = benzene hexachloride 
DDD = dichlordiphenyldichloroethane 
DDE = dichlorodiphenyldichloroethene 

DDT = dichlorodiphenyltrichloroethane 
µg/L = micrograms per liter 
2,4-D = dichlorophenoxy acetic acid 

 

7.1.1.7  The cleanup standards for SWMUs 2 and 3 were based on the existing industrial-use scenario. 
Neither the ROD nor the RAOs addressed potential risks under the residential-use scenario. Institutional 
controls were added in the 2004 ESD (URS Group, Inc., 2004a) to address this deficiency in the 
protectiveness of the remedy. The 2004 ESD requires the following land-use controls: 

• Define specific controls in an appendix to the IMP; 

• Establish a notification procedure for land-use changes; 

• Maintain administrative controls (i.e., IMP appendix and notification procedures); 

• Perform annual reviews to ensure compliance with controls and to correct any deficiencies in the 
notification procedure; and 

• Follow defined procedures in the event of a change in land use. 

7.1.2 Remedy Implementation 

7.1.2.1  Table 7-3 summarizes the remedy status for SWMUs 2/3. 

7.1.2.2  The remedial efforts at SWMUs 2 and 3 began on 15 September 1997 and were completed on 
12 June 1998. First, the dried sludge that remained in these lagoons was scraped and consolidated. Then 
the liners from both lagoons were cut and removed. The cut sections of liners were placed into a 20-
cubic-yard roll-off bin and managed as Resource Conservation and Recovery Act (RCRA) hazardous 
waste. The removal of the liner from the industrial waste lagoons was completed on 19 September 1997. 

7.1.2.3  Excavation of the south sewage lagoon began on 22 September 1997. The inner berms that 
separated the industrial waste lagoons from the south sewage lagoon were excavated first. After the inner 
berms were removed, the inside slope of the outer berm of the south sewage lagoon and the floor of the 
south sewage lagoon were excavated. The four pesticide “pockets” were then excavated. The excavation 
of the initial cuts specified in the excavation plans for the south lagoon was completed on 10 October 
1997. Soil excavated from the south lagoon was stockpiled in the north lagoon. The stockpiles contained  
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Table 7-3. SWMUs 2/3 Remedy Status 
Remedy Component Status 

Excavation Response Complete 
  
Institutional Controls 

• Establish notification procedure for construction activities or land-use 
changes in the IMP 

• Maintain administrative controls (i.e., IMP appendix and notification 
procedures) 

• Perform annual review to ensure compliance with controls and to 
correct any deficiencies in the notification procedure 

• Follow defined procedures in the event of a change in land use 

Remedial Action in Place 

  
Summary Status Response Complete 
  
Outstanding Requirements for De-listing None 

SWMU = solid waste management unit 

 

100 tons of soil and were covered with plastic sheeting to suppress dust. The total quantity of soil exca-
vated from the south sewage lagoon was 7,344 cubic yards (in place). 

7.1.2.4  During the excavation of the south sewage lagoon, an asbestos drainpipe and concrete drainpipe 
were encountered on the western side of the lagoon, just beneath the surface of the original grade. Triad 
Environmental of Martinez, California, was contracted to remove all asbestos encountered at the site. 
Both pipes were removed and disposed of on 4 October 1997. 

7.1.2.5  Excavation work on the north sewage lagoon began on 11 October 1997. The inside slopes of the 
outer berms of the north sewage lagoon were excavated first, followed by excavation of two known pesti-
cide pockets. After the soil stockpiles placed on the north sewage lagoon floor had been fully character-
ized and removed, the floor was excavated. The initially planned excavation of the north sewage lagoon 
was completed on 23 October 1997. Soil excavated from the north lagoon was stockpiled in an area just 
northeast of this lagoon. The stockpiles contained 100 tons of soil and were covered with plastic sheets to 
suppress dust. The total quantity of soil excavated from the north sewage lagoon was 3,163 cubic yards 
(in place). 

7.1.2.6  Most of the confirmation samples taken after the initial excavation were found to have soil 
concentrations that exceeded the cleanup standards specified in the action memorandum. After the cuts 
delineated in the excavation plans had been completed, 13 of the 139 confirmation samples were found to 
have COC concentrations in excess of the modified cleanup standards specified in the ROD. Additional 
soil was excavated from the locations where these 13 samples were collected. The total quantity of soil 
removed from the sewage and industrial waste lagoons as part of the additional excavations was 1,280 
cubic yards (in place). 

7.1.2.7  At the conclusion of the excavation, after fill and grading activities were completed, Radian 
International collected soil samples for the analysis of lead and selenium (1998b). The confirmation 
sample results for lead and selenium were below their respective cleanup standards. Following 
completion of the removal action, all cleanup standards presented in the ROD, as modified by the ESD, 
were attained. 
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7.1.2.8  Wastes were disposed of at one of the following designated disposal facilities, based on their 
characterization: 

• Chemical Waste Management, Inc. (CWM), Kettleman Hills facility at 35251 Old Skyline Road in 
Kettleman City, California. Hazardous waste, debris, and asbestos materials are accepted for landfill 
disposal by CWM (Class I). 

• Allied Waste Companies Forward Landfill at 9999 South Austin Road in Manteca, California. 
Forward Landfill accepts nonhazardous waste soil and debris for landfill disposal (Class II). 

7.1.2.9  A total of 15,808 tons of soil were disposed of at the CWM Kettleman Hills facility and 2,059 
tons were disposed of at the Forward Landfill. Restoration included reconstructing the sewage lagoons to 
their approximate former dimensions. 

7.1.2.10  Institutional controls were subsequently added in the 2004 ESD (URS Group, Inc., 2004a). This 
ESD included an appendix to be inserted into the IMP that defined the land-use control requirements for 
SWMUs 2 and 3. 

7.1.3 System Operations 

No ongoing operations, other than the implementation of the groundwater monitoring program, are 
required at SWMUs 2/3. The northern and southern lagoons are now used for the disposal of treated 
wastewater from the DDJC-Tracy sewage treatment plant in accordance with the requirements of the 
National Pollutant Discharge Elimination System (NPDES) permit. 

7.2 Progress Since Last Review 

This is the first five-year review for DDJC-Tracy. 

7.3 Five-Year Review Process 

7.3.1  SWMUs 2 and 3 were visited on 2 March 2005 with the Site Operations Manager, Mr. Marshall 
Cloud, and representatives from EPA, DTSC, and the CVRWQCB. Current conditions and land use were 
observed. 

7.3.2  Mr. William Laws, the Master Planner for the Depot, was visited on 1 March 2005 to confirm that 
the appendix to the IMP addressing land-use controls for SWMU 2 and 3 was available and understood. 
The review also included an evaluation of downstream monitoring wells (see Table 7-2) and a review of 
the EPA Integrated Risk Information System (IRIS) to assess potential changes in toxicity factors 
associated with COCs. 

7.4 Technical Assessment 

7.4.1 Remedy Performance 

7.4.1.1  Both lagoons were restored following excavation, and vegetation was well established at the 
time of the site visit. Neither lagoon had a significant amount of accumulated water, in spite of recent 
rains. This supports the determination in the BERA that the lagoons are typically dry and do not support 
large numbers of waterfowl or aquatic life. 
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7.4.1.2  The Master Planner for the Depot indicated a familiarity with the appendix specifying land-use 
control requirements at the time of the site visit and was able to readily access it for use. 

7.4.1.3  Well Monitoring Program Annual Monitoring Reports that provided results for two 
downgradient wells were reviewed for the years 1999 through 2004 to evaluate the likelihood of residual 
contamination impacting groundwater quality. This evaluation is summarized in Table 7-2. 

7.4.1.4  Although several exceedances of the concentrations in groundwater requiring evaluation have 
occurred, concentrations have generally decreased since 1999, and no exceedances were reported in the 
2004 Annual Well Monitoring Program (URS Group, Inc., 2004b). Chlordane and dieldrin have 
frequently been reported in samples from LM003AA and LM015AA collected for the groundwater 
monitoring program. The concentration for chlordane has been decreasing and has not exceeded the ROD 
threshold for evaluation since the first quarter of 2001. The dieldrin concentration has only exceeded the 
ROD threshold once since 2001, and it appears to have a decreasing trend at this time. Monitoring should 
be continued and reviewed annually. 

7.4.2 Evaluation of Exposure Assumptions, Cleanup Standards, and RAOs 

7.4.2.1  Cleanup standards protective of ecological receptors were developed in Baseline Ecological Risk 
Assessment: Solid Waste Management Unit 4 (URS Group, Inc., 2000), and the remedy was modified 
accordingly in the ROD amendment (URS Group, Inc., 2003a). 

7.4.2.2  The EPA IRIS was consulted to identify changes in toxicity factors that might have a significant 
bearing on the residual risk at the site. The BERA identified three COCs (chlordane, DDX, and dieldrin) 
as the primary contributors to the cancer-related health risk under the current land-use scenario. The IRIS 
database indicated that the toxicity factor for chlordane was modified in 1998; however, none of the 
confirmation samples following the removal action had reportable concentrations of chlordane. Risk-
based criteria for cancer risks associated with DDX and dieldrin are unchanged. Even prior to the removal 
action, the hazard index was well below 1 under the current land-use scenario. This indicates that the 
removal action successfully reduced contaminant concentrations to levels that are protective of human 
health under the current land-use scenario. Neither the RAOs nor the ROD addressed the potential risk to 
future receptors under the residential-use scenario. This risk was subsequently addressed through land-use 
controls added in the 2004 ESD (URS Group, Inc., 2004a). 

7.4.2.3  Potential impacts to groundwater quality continue to be assessed through the Annual Well 
Monitoring Program. It appears that contaminant concentrations in the groundwater have a decreasing 
trend, but further monitoring is needed to ensure that the cleanup is adequate. 

7.4.3 Other Information Regarding Protectiveness 

No new information has been identified that influences the protectiveness of the remedy. 

7.5 Issues 

The following issue is identified for SWMUs 2/3. Continued monitoring is needed to ensure that the 
remedial action was effective in protecting groundwater. 

7.6 Recommendations 

The following is recommended for SWMUs 2/3. The effectiveness of the remedial action and institutional 
controls should continue to be assessed in the Annual Monitoring Report and evaluated in the next five-
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year review. Annual review of institutional controls was not required until the 2004 ESD. No modifica-
tion of the groundwater monitoring program is recommended at this time. Reductions in the frequency of 
monitoring should be evaluated in future Annual Monitoring Reports if the contaminant concentrations 
remain below reportable limits as they were in 2004 (historically, contaminants have been reported at 
LM003AA and LM015AA). 

7.7 Protectiveness Statement 

The remedy at SWMU 2/3 is expected to be protective of human health and the environment. The 
potential for the release of contaminants to groundwater from soil left in place is being evaluated in the 
annual well water monitoring program for DDJC-Tracy. 

7.8 Next Five-Year Review 

DDJC will perform the next five-year review in 2010. That review should include a review of ground-
water monitoring results to confirm the success of the remedy in protecting groundwater quality and 
confirmation that land-use control requirements are still enforced. 

 



 
 

SWMU 2/3 - Northern Sanitary Sewage Lagoon 
 

 
 

SWMU 2/3 - Southern Sanitary Sewage Lagoon 
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8.0 SWMU 4 – STORM DRAIN LAGOON 

8.1 Remedial Action 

8.1.1 Remedy Selection 

8.1.1.1  SWMU 4 is an unlined storm water detention pond at the northwestern tip of the DDJC-Tracy 
site. Storm water has been discharged to the detention pond since 1971 through a network of underground 
storm drains and open surface drainage ditches. The detention pond is bounded by earthen berms 
approximately 12 feet high and receives runoff through inlets in the southern and eastern portions of the 
pond. The pond reportedly received rinse water from former paint stripping, degreasing, and steam-
cleaning operations. Selenium, lead, DDT, DDE, and DDD have been found in the pond sediment and 
were identified as COCs in the ROD. The site was identified as potential habitat for wildlife in the 
DDRW-Tracy, California, Final Comprehensive Site-Wide Baseline Risk Assessment (Montgomery 
Watson, 1997b). 

8.1.1.2  Some of the water in the pond may be discharged to the West Side Irrigation Ditch during the 
wet season if the pond is more than half full. During the summer, the water in the pond percolates or 
evaporates, and the pond usually dries up completely. The pond sediment has been scraped at least once 
in the past 20 years. 

8.1.1.3  The RAOs for SWMU 4 are: 

• Prevent the release of COCs (DDT and dieldrin) from sediments that would cause surface water 
concentrations that exceed federal Ambient Water Quality Criteria (AWQC) for the protection of 
aquatic life; 

• Prevent ecological receptors from being exposed to COCs (DDT, lead, and PCBs) in surface water 
above aquatic standards; and 

• Prevent ecological receptors from being exposed to COCs in sediment. 

8.1.1.4  The ROD identified excavation and disposal as the selected remedy for SWMU 4, but also 
identified uncertainties (data gaps) in the ecological risk assessment (Radian International, 1998b). 
Subsequent investigations to address those data gaps resulted in the development of a BERA (URS 
Group, Inc., 2000), and the remedy was modified in the Amendment to the Sitewide Comprehensive 
Record of Decision, DDJC-Tracy (URS Group, Inc., 2003a). This ROD amendment eliminated the 
cleanup standards for SWMU 4 and modified the remedy to include the following elements: 

• Continued groundwater monitoring; 

• Installation of an overflow weir to prevent potentially contaminated sediment from being discharged 
from the pond (enables the pond to function as a sediment trap); and 

• Storm water monitoring to ensure the overflow weir is effective. 

8.1.1.5  The ROD also required groundwater sampling for SVOCs and pesticides/herbicides as part of 
the Well Monitoring Program to evaluate the effectiveness of the selected remedy. Threshold 
concentrations of COCs (see Table 8-1) were identified in the ROD as requiring evaluation in the Well 
Monitoring Program Annual Monitoring Reports. 
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Table 8-1. Evaluation of Groundwater Monitoring Results for LM004 and LM027AUA 

Analytes 

Groundwater Concentrations 
Requiring Evaluation 

(µg/L) 

Exceedances of  
Concentrations Requiring 

Evaluation 1999-2004 
bis(2-Ethylhexyl)phthalate 10a None 
Carbaryl 60 None 
Carbofuran 18 None 
Chlordane 0.1a None 
2,4-D 70 None 
Dieldrin 0.05a None 
Fluoranthene 280 None 
Phenanthrene 10 None 
Pyrene 210 None 
a For these compounds, results above the estimated detection limit will be reported as trace amounts and will be evaluated. 

Where the actual detection limit differs significantly from the estimated detection limit because of matrix or other effects, the 
case will be flagged. 

µg/L = micrograms per liter 
2,4-D = dichlorophenoxy acetic acid 

 

8.1.1.6  The risk to human health was not considered significant under either the depot worker or 
construction worker scenario. Paragraphs 9.7.1.9 and 9.7.1.10 of the ROD indicate that cleanup standards 
to protect groundwater quality were not necessary for SWMU 4 (Radian International, 1998a). 

8.1.1.7  Neither the ROD nor the RAOs addressed potential risks under the residential-use scenario. 
Institutional controls were added in the 2004 ESD (URS Group, Inc., 2004a) to address this deficiency in 
the protectiveness of the remedy. The 2004 ESD requires the following land-use controls: 

• Define specific controls in an appendix to the IMP; 

• Establish a notification procedure for land-use changes; 

• Maintain administrative controls (i.e., IMP appendix and notification procedures); 

• Perform annual reviews to ensure compliance with controls and to correct any deficiencies in the 
notification procedure; and 

• Follow defined procedures in the event of a change in land use. 

8.1.2 Remedy Implementation 

8.1.2.1  Table 8-2 summarizes the remedy status for SWMU 4. 

8.1.2.2  Construction of the overflow weir to prevent the discharge of potentially contaminated sediment 
from SWMU 4 is documented in the Project Closeout Plan (Remedial Action Report): SWMU 6 and 
SWMU 20 Small Excavation Sites and SWMU 4 Wet Season Controls (Shaw Environmental, 2004a). 
Remedial construction activities were performed from 28 June to 10 August 1999. Remedial activities 
included the following. 

• Pumping water remaining in the drainage lagoon into the sewage lagoons in preparation for 
construction. 



DDJC-Tracy Five-Year Review 

K:\Wprocess\00732\Tracy\Five-Year Review\FINAL\Text.doc 8-3 September 2005 

 

Table 8-2. SWMU 4 Remedy Status 
Remedy Component Status 

Wet Season Controls Remedial Action in Place 
  
Institutional Controls 
• Establish notification procedure for land-use changes in the IMP 
• Maintain administrative controls (i.e., IMP appendix and notification 

procedures) 
• Perform annual review to ensure compliance with controls and to correct any 

deficiencies in the notification procedure 
• Follow defined procedures in the event of a change in land use 

Remedial Action in Place 

  
Summary Status Response Complete 
  
Outstanding Requirements for De-listing None 

SWMU = solid waste management unit 

 

• Clearing and grubbing adjacent to the existing inlet structure. Approximately 9 cubic yards of soil 
were excavated during clearing activities and deposited into a single roll-off bin for off-site disposal. 

• Retrofitting the existing concrete structure to raise the intake for the discharge pumps by 
approximately 2.5 feet, to reduce the likelihood of contaminated sediment being discharged from the 
bottom of the pond. 

• Placing riprap material around the new outlet structure to reduce erosion. 

8.1.2.3  Approximately 14 tons of soil removed during the modifications to the outlet structure were 
disposed of at the Allied Waste Companies Forward Landfill in Manteca, California. 

8.1.2.4  Land-use controls have been implemented at SWMU 4. The 2004 ESD (URS Group, Inc., 
2004a) includes an appendix to the IMP documenting the SWMU 4 land-use control requirements. 

8.1.3 System Operations 

Monitoring to assess the effectiveness of the outlet structure modifications will be included in future Well 
Monitoring Program Annual Monitoring Reports. No additional ongoing operations, other than the 
implementation of the Annual Well Monitoring Program, are required. The Well Monitoring Program 
Annual Report includes a status report on the implementation of land-use controls. 

8.2 Progress Since Last Review 

This is the first five-year review for DDJC-Tracy. A second site visit was conducted on 18 August 2005 
by URS. The overflow well and riprap were observed to be in good condition. 

8.3 Five-Year Review Process 

8.3.1  The DDJC, EPA, DTSC, and the CVRWQCB visited SWMU 4 on 2 March 2005. At the time of 
the visit, the pond had sufficient water to cover the sediment trap installed in 1999. Both the overflow 
weir and riprap were submerged at the time of the site visit. URS conducted a second site visit on 18 
August 2005. The overflow weir and riprap were observed to be in good condition. 
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8.3.2  Mr. William Laws, the Master Planner for the Depot, was visited on 1 March 2005 to confirm that 
the appendix to the IMP addressing land-use controls for SWMU 4 was available and understood. The 
review also included an evaluation of downstream monitoring wells (see Table 8-1) and a review of 
EPA’s IRIS to assess potential changes in toxicity factors associated with COCs. 

8.4 Technical Assessment 

8.4.1 Remedy Performance 

8.4.1.1  Well Monitoring Program Annual Monitoring Reports were reviewed for the years 1999 through 
2004 to evaluate the likelihood of residual contamination impacting groundwater quality. This evaluation 
is summarized in Table 8-1. Two organochlorine (OC) pesticides that were not specified for monitoring in 
the ROD have been detected infrequently. Heptachlor epoxide was reported once in 3Q02 and endrin 
aldehyde was reported once during 3Q00. 

8.4.1.2  The Master Planner for the Depot indicated a familiarity with the appendix specifying land-use 
control requirements at the time of the site visit and was able to readily access it. According to the IRIS 
database, there were no changes to the toxicity factors for the COCs identified in the ROD. 

8.4.1.3  To date, for the contaminants identified in the ROD as potential threats to groundwater quality, 
there is no evidence of migration to the underlying groundwater. If these compounds are migrating, the 
current rate of release to groundwater is not measurable. This suggests that the frequency of monitoring 
for these compounds can be reduced to improve the cost effectiveness of the monitoring program. 
Monitoring for OC pesticides that have been detected infrequently should continue at the current 
frequency. 

8.4.2 Evaluation of Exposure Assumptions, Cleanup Standards, and RAOs 

8.4.2.1  Cleanup standards protective of ecological receptors were developed in Baseline Ecological Risk 
Assessment: Solid Waste Management Unit 4 (URS Group, Inc., 2000), and the remedy was modified 
accordingly in the ROD amendment (URS Group, Inc., 2003a). Neither the RAOs nor the ROD addressed 
the potential risk to future receptors under the residential-use scenario. This risk is addressed through 
land-use controls in the 2004 ESD (URS Group, Inc., 2004a). 

8.4.2.2  Potential impacts to groundwater quality are assessed through the Annual Well Monitoring 
Program. 

8.4.2.3  DDJC-Tracy samples the discharge from the stormwater detention pond as part of its stormwater 
pollution prevention program, to comply with the requirements of the General Permit to discharge 
stormwater. Monitoring results for 1999 through 2005 are provided in Table 8-3. There were no 
discharges in winter 2003–2004. Pesticides have been detected infrequently at low concentrations in the 
water discharged from the stormwater pond. Given the infrequent nature of pesticide detections (both 
before and after installation of the weir), no trends are evident at this time. 

8.4.3 Other Information Regarding Protectiveness 

No new information has been identified that influences the protectiveness of the remedy. There were no 
changes in the toxicity factors associated with the COCs in the IRIS database. 
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Table 8-3.  SWMU 4 Discharge Analytical Results 
Analytea 1/7/2005 12/17/2002 1/8/2002 3/6/2001 1/25/2000 5/24/1999 1/28/1999 

VOCs (601/602) ND ND ND ND ND ND ND 
Oil & Grease (413.2) ND NT NT ND ND ND ND 
TSS 1,650 48 20 160 80 28 36 
TRPH (1664) ND ND ND ND ND ND ND 
EC 80 55 43 46 78 993 ND 
pH 6.4 6.9 6.6 7.06 6.8 4.6 5.1 
TOC 6.1 5.6 4.5 2.1 6 11 ND 
Dieldrin (608) ND ND ND ND ND ND ND 
DDD ND ND ND ND ND ND ND 
DDE ND ND ND 0.08 ND ND ND 
DDT 0.02 ND ND 0.08 ND ND ND 

Metals        

Antimony ND ND ND ND ND ND ND 
Arsenic ND ND ND ND ND ND ND 
Barium ND ND ND ND ND 0.051 0.096 
Beryllium ND ND ND ND ND ND ND 
Cadmium ND ND ND ND ND ND ND 
Chromium ND ND ND ND ND ND ND 
Cobalt ND ND ND ND ND ND ND 
Copper ND ND ND ND ND ND 0.04 
Lead ND ND ND ND ND 0.014 30 
Titanium ND ND ND ND ND ND ND 
Molybdenum ND ND ND ND ND ND ND 
Nickel ND ND ND ND ND ND ND 
Tin ND ND ND ND ND ND ND 
Silver ND ND ND ND ND ND ND 
Thallium ND ND ND ND ND ND ND 
Vanadium ND ND ND ND ND ND ND 
Zinc ND 0.08 0.05 ND 0.18 0.046 0.33 
a Units in µg/L. 

DDD = dichlorodiphenyldichloroethane 
DDE = dichlorodiphenyldichloroethene 
DDT = dichlorodiphenyltrichloroethane 
EC = electroconductivity 
ND = not detected 
SWMU = Solid Waste Management Unit 
TOC = total organic carbon 
TRPH = total reportable petroleum hydrocarbons 
TSS = total suspended solids 
VOC = volatile organic compound 
µg/L = micrograms per liter 

 

8.5 Issues 

The following issue was identified for SWMU 4. None of the contaminants identified in the ROD for the 
evaluation of potential impacts to groundwater quality have been reported to date. Reduction of the 
frequency of sampling for these contaminants may be appropriate. 
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8.6 Recommendations 

The following are recommendations for SWMU 4. 

• Sampling for the contaminants identified in the ROD for the evaluation of groundwater impacts 
should be deferred until the next five-year evaluation. It is recommended that two quarters of data be 
obtained in 2009 to support the next five-year review. 

• A supplemental review of the effectiveness of this erosion control measure was performed on 
18 August 2005. The rip-rap was in good condition at the time of the inspection. 

• Self monitoring of institutional control performance will be included in the annual report. Annual 
review of institutional controls was not required until the 2004 ESD. 

8.7 Protectiveness Statement 

The remedy at SWMU 4 is expected to be protective of human health and the environment. The potential 
for the release of potentially contaminated sediment is being evaluated in the storm water monitoring 
program for DDJC-Tracy. 

8.8 Next Five-Year Review 

DDJC will perform the next five-year review in 2010. The following issues will be addressed in the 
review. 

• A review of monitoring records. Short-term impacts to groundwater quality are unlikely based on 
monitoring results over the past five years, but some additional assessment of potential long-term 
impacts on a less frequent basis is still warranted. 

• Confirmation that land-use controls have been implemented. 

 

 



 
 

SWMU 4 - Storm Drain Pond, Looking South 



 
 

SWMU 4: Weir on 18 August 2005 
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9.0 SWMU 6 – BUILDING 28 SUMP 

9.1 Remedial Action 

9.1.1 Remedy Selection 

9.1.1.1  SWMU 6 consisted of a 250-gallon concrete sump on the western side of Building 28; this 
building was used to repackage materials from damaged containers. Wastes from this recoup operation 
were collected in the concrete sump, pumped into 55-gallon drums, and then removed to a Class I or other 
disposal site. The sump was removed in 1977. RI results indicate that pesticide and herbicide contamination 
in the soil is limited to the area immediately adjacent to the sump excavation and from depths below the sump 
excavation to directly above the water table. The Baseline Risk Assessment (BRA) results showed no 
potential human health risks (current depot worker scenario) or ecological risks at SWMU 6. Vadose zone 
modeling results indicate that pesticides (dicamba, dieldrin, endrin, heptachlor, trichlorophenoxy acetic acid 
[2,4,5-T], and lindane) could introduce constituents to the groundwater at concentrations greater than those 
detected in background conditions. 

9.1.1.2  Cleanup standards for SWMU 6 were developed from vadose zone modeling (Montgomery 
Watson, 1997a), which identified potential threats to background groundwater quality at this site. The 
cleanup standards were developed to protect background groundwater quality to levels consistent with 
Water Quality Goals (CVRWQCB, 1994). The cleanup standards are provided in Table 9-1. 

 

Table 9-1. Cleanup Standards for SWMU 6 

Analytes (µg/kg) 
Dicamba 10 
Dieldrin 3 
Endrin 3 
Heptachlor 1.5 
Lindane 5a 

2,4,5-T 13a 

a Cleanup standard as modified by 2004 ESD (URS Group, Inc., 2004a). 

ESD = explanation of significant difference 
SWMU = solid waste management unit 
µg/kg = micrograms per kilogram 
2,4,5-T = trichlorophenoxy acetic acid 

 

9.1.1.3  The ROD also requires groundwater sampling for SVOCs and pesticides/herbicides as part of the 
Well Monitoring Program to evaluate the effectiveness of the selected remedy. COCs exceeding the 
levels in Table 9-2 require evaluation in the Annual Well Monitoring Reports. 

9.1.1.4 The selected remedy includes excavating approximately 100 cubic yards of soil contaminated 
with pesticides from SWMU 6. The ROD estimated that approximately 60 cubic yards of soil would be 
transported to a Class I or Class II off-site disposal facility, depending on the level of contamination. 
Clean soil imported from off site was to be used to backfill the excavated areas. 

9.1.1.5  The 2004 ESD (URS Group, Inc., 2004a) added institutional controls to the selected remedy for 
SWMU 6 to address the risk from residual contamination under the construction and residential-use 
scenarios. Land-use controls for the site include the following: 
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Table 9-2. Evaluation of Groundwater Monitoring Results for LM017AA and LM0092CC 

Analytes 

Groundwater Concentrations 
Requiring Evaluation 

(µg/L) 

Exceedances of  
Concentrations Requiring 

Evaluation 1999-2004 
Dieldrin 0.05a None 
Dicamba 210 None 
Endrin 2 None 
Heptachlor 0.01a None 
Lindane 0.03 1Q99 (0.034 µg/L) 
2,4,5-T 70 None 
a For these compounds, results above the estimated detection limit will be reported as trace amounts and will be evaluated. 

Where the actual detection limit differs significantly from the estimated detection limit because of matrix or other effects, the 
case will be flagged. 

µg/L = micrograms per liter 

 

• Define specific controls in an appendix to the IMP; 

• Establish a notification procedure for construction activities or land-use changes; 

• Maintain administrative controls (i.e., IMP appendix and notification procedures); 

• Perform annual reviews to ensure compliance with controls and to correct any deficiencies in the 
notification procedure; and 

• Follow defined procedures in the event of a change in land use. 

9.1.2 Remedy Implementation 

9.1.2.1  Table 9-3 summarizes the remedy status for SWMU 6. 

 

Table 9-3. SWMU 6 Remedy Status 
Remedy Component Status 

Excavation Response Complete 
  
Institutional Controls 
• Establish notification procedure for construction activities or land-use 

changes in the IMP 
• Maintain administrative controls (i.e., IMP appendix and notification 

procedures) 
• Perform annual review to ensure compliance with controls and to 

correct any deficiencies in the notification procedure 
• Follow defined procedures in the event of a change in land use 

Remedial Action in Place 

  
Summary Status Response Complete 
  
Outstanding Requirements for De-listing None 

SWMU = solid waste management unit 
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9.1.2.2  Excavation activities at SWMU 6 began on 22 June 1999 within the proposed excavation 
footprint (10 feet by 15 feet). The base of the initial excavation was 18 feet bgs, as required by the ROD. 
Following the completion of this excavation, six initial soil samples were collected, including one from 
each of the four excavation sidewalls and two from the excavation bottom (Shaw Environmental, 2004a). 

9.1.2.3  Analytical results for three of the initial confirmation samples showed concentrations of COCs 
exceeding ROD-specified cleanup standards (Shaw Environmental, 2004a). Based on these initial 
sampling results, additional contaminated soil was removed from the northern bottom and southern 
sidewall of the excavation. Additional excavation was not conducted for the western sidewall at location 
DP0038 because an in-service, 48-inch storm drain line is adjacent to the excavation (Shaw Environ-
mental, 2004a). All excavation and confirmation soil sampling activities were completed on 15 July 1999. 
The final excavation depth was approximately 19 feet bgs. Backfilling of the excavation and waste off-
hauling were completed on 9 September 1999, and the surface was restored to its pre-construction 
condition, including asphalt paving. Approximately 245 cubic yards of soil (more than double the volume 
anticipated in the ROD) were excavated, transported, and disposed of off site at a Class II disposal 
facility. 

9.1.2.4  Analytical results for the final round of confirmation sampling (step-out sampling) showed that 
residual contamination remains in the eastern and western sidewalls of the southern over-excavation at 
sample locations DP0093 and DP0094 (Shaw Environmental, 2004a). No additional excavation could be 
conducted because of the proximity to Building 28 to the east and the 48-inch storm drain line to the west. 
Cleanup standards for lindane and 2,4,5-T were modified in the 2004 ESD (URS Group, Inc., 2004a); 
however, dieldrin concentrations (the maximum residual concentration is 160 micrograms per kilogram 
[µg/kg]) remaining in the vicinity of the storm drain line and under Building 28 may pose a risk to 
construction workers or future residents. The 2004 ESD added land-use controls to address this risk. 

9.1.3 System Operations 

Monitoring to identify any future impacts to groundwater quality will be included in future Well 
Monitoring Program Annual Monitoring Reports. The Well Monitoring Program Annual Monitoring 
Report includes a status report on the implementation of land-use controls. 

9.2 Progress Since Last Review 

This is the first five-year review for DDJC-Tracy. 

9.3 Five-Year Review Process 

9.3.1  SWMU 6 was visited with the Site Operations Manager, Mr. Marshall Cloud, on 1 March 2005. 
The site has been fully restored following excavation and was paved at the time of the site inspection. 

9.3.2  Mr. William Laws, the Master Planner for the Depot, was visited on 1 March 2005 to confirm that 
the appendix to the IMP addressing land-use controls for SWMU 6 was available and understood. The 
review also included an evaluation of downstream monitoring wells (see Table 9-2) and a review of the 
EPA IRIS to assess potential changes in toxicity factors associated with COCs. 



DDJC-Tracy Five-Year Review 

K:\Wprocess\00732\Tracy\Five-Year Review\FINAL\Text.doc 9-4 September 2005 

9.4 Technical Assessment 

9.4.1 Remedy Performance 

9.4.1.1  Well Monitoring Program Annual Monitoring Reports were reviewed for the years 1999 through 
2004 to evaluate the likelihood of residual contamination impacting groundwater quality. This evaluation 
is summarized in Table 9-2. 

9.4.1.2  The Master Planner for the Depot indicated a familiarity with the appendix specifying land-use 
control requirements at the time of the site visit and was able to readily access it. According to the IRIS 
database, there were no changes to the toxicity factors for the COCs identified in the ROD. 

9.4.1.3  To date, for the contaminants identified in the ROD as potential threats to groundwater quality, 
there has been only one detection (detection occurred prior to the removal action). If these compounds are 
migrating, the current rate of release to groundwater is not measurable. This suggests that the frequency 
of monitoring for these compounds can be reduced to improve the cost effectiveness of the monitoring 
program. 

9.4.2 Evaluation of Exposure Assumptions, Cleanup Standards, and RAOs 

All cleanup standards proposed in the ROD were established on the basis of protecting groundwater 
quality. The BRA (Montgomery Watson, 1997b) did not identify an unacceptable risk to human health at 
SWMU 6 under the current land-use scenario; however, concentrations of dieldrin encountered during the 
excavation phase of the remedial action were significantly higher than the concentrations used as the basis 
for the BRA. Residual concentrations of dieldrin exceed the EPA Region 9 preliminary remediation goals 
(PRGs) for both industrial and residential scenarios. The 2004 ESD (URS Group, Inc., 2004a) added 
supplemental land-use controls for dieldrin, beryllium, benzo(a)pyrene, benzo(a)anthracene, PCBs, and 
2,3,7,8-tetrachlorodibenzo-p-dioxin (2,3,7, 8-TCDD); these are contaminants other than dieldrin that pose 
potential risks under a residential-use scenario. 

9.4.3 Other Information Regarding Protectiveness 

No new information has been identified that influences the protectiveness of the remedy. There were no 
changes in the toxicity factors associated with the COCs in the IRIS database. 

9.5 Issues 

The following issue was identified for SWMU 6. Only one detected concentration of a COC being 
evaluated for potential impacts to groundwater quality has been reported to date. Reduction of the 
frequency of sampling for this COC may be appropriate. 

9.6 Recommendations 

Following is the recommendation for SWMU 6. Sampling for contaminants identified in the ROD for the 
evaluation of groundwater impacts should be continued at the current frequency to identify any 
contamination that may have been released as a result of the recent excavation. Annual sampling and 
analysis using SW8151 should be performed as well. No VOCs have been reported to date, and it is 
recommended that sampling for VOCs be deleted. Self monitoring of institutional controls performance 
will be included in the annual report. Annual review of institutional controls was not required until the 
2004 ESD.  
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9.7 Protectiveness Statement 

The remedy at SWMU 6 (including the identified land-use controls) is protective of human health and the 
environment.  

9.8 Next Five-Year Review 

DDJC will perform the next five-year review in 2010. Issues to be addressed in the review include the 
following: 

• An evaluation of groundwater monitoring results to assess the impacts of residual contamination; and 

• A review of the adequacy of the administration of land-use controls. 

 



 
 

Excavation area of SWMU 6 looking east and down 
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10.0 SWMU 7 – BURN PIT NO. 1 

10.1 Remedial Action 

10.1.1 Remedy Selection 

10.1.1.1  SWMU 7 consists of seven reported pits that were operated before the construction of 
Buildings 19 and 21. The pits were used for the disposal of medical supplies, narcotics, general 
pharmaceuticals, radiological supplies, and electron tubes. The pits may have been as deep as 16 feet; 
ashes were removed and transported to off-site landfills during the later years of operation (WCC, 1992). 
BRA results show no potential risks to human or ecological receptors. Vadose zone modeling results 
indicate that total petroleum hydrocarbons as diesel (TPHD) in Pit D, VOCs in Pit F, SVOCs in Pit C, and 
pesticides and herbicides (2,4-D, linuron, dieldrin, and simazine) detected in SWMU 7 soils may pose a 
threat to background groundwater quality. Because the pits are currently covered by buildings, and 
groundwater contamination is not present at the site, institutional controls were the selected remedy. By 
covering portions of the former pits, the building foundations mitigate groundwater threats by reducing 
rainwater infiltration. Following is the RAO for SWMU 7: 

• Prevent the migration of the following COCs in the soil that could cause groundwater contamination: 

− Pesticides and herbicides (dichlorophenoxy acetic acid [2,4-D], linuron, dieldrin, and simazine); 

− SVOCs (bis[2-ethylhexyl]phthalate); 

− VOCs (1,2-DCE and TCE); and 

− TPHD. 

10.1.1.2  Cleanup standards for SWMU 7 were developed from vadose zone modeling (Montgomery 
Watson, 1997a), which identified potential threats to background groundwater quality at this site. The 
cleanup standards were developed to protect background groundwater quality and to attain Water Quality 
Goals (CVRWQCB, 1994). The cleanup standards are shown in Table 10-1. 

 

Table 10-1. Cleanup Standards for SWMU 7 

Analytes (µg/kg) 
1,2-Dichloroethene (Pit F) 10 
Trichloroethene (Pit F) 5 
bis(2-Ethylhexyl)phthalate (Pit C) 330 
2,4-D 25 
Dieldrin (Pit C and D) 3 
Linuron (Pit C and D) 200 
Simazine (Pit D) 10 
TPHD (Pit D) 100,000 

TPHD = total petroleum hydrocarbons as diesel 
SWMU = solid waste management unit 
µg/kg = micrograms per kilogram 
2,4-D = dichlorophenoxy acetic acid 
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10.1.1.3  The selected remedy includes the following components: 

• Land-use controls for Buildings 19 and 21 to maintain the existing cover and protect the underlying 
groundwater until it can be demonstrated that the contaminants with cleanup standards do not pose a 
threat to groundwater quality; 

• Two additional monitoring wells installed downgradient from SWMU 7; and 

• Groundwater monitoring for as long as contaminants remain in place with concentrations that could 
threaten groundwater quality, or until it can be demonstrated that no further threat to groundwater 
quality exists. 

10.1.1.4  Land-use controls for SWMU 7 were further defined in the 2004 ESD (URS Group, Inc., 
2004a) to include the following: 

• Define specific controls in an appendix to the IMP; 

• Establish a notification procedure for construction activities or land-use changes in the IMP; 

• Maintain administrative controls (i.e., IMP appendix and notification procedures), existing structures, 
and pavement; 

• Perform annual site inspection and review to ensure compliance with controls and to correct any 
deficiencies in the existing cover or notification procedure; 

• Follow procedures documented in the IMP appendix in the event of a change in land use; 

• Install warning signs; and 

• Ensure controls are restored following construction activities. 

10.1.1.5  The ROD also required two new wells as part of the selected remedy. One of the additional 
wells is for annual monitoring of SVOCs, and both wells are for annual monitoring of organophosphorus 
(OP) pesticides, OC pesticides, chlorinated herbicides, dioxins/furans, and carbamate/urea pesticides. 
Monitoring of LM095AU also was continued as part of the selected remedy. 

10.1.1.6  Groundwater sampling for SVOCs and pesticides/herbicides performed as part of the Well 
Monitoring Program is used to evaluate the effectiveness of the selected remedy. Concentrations of COCs 
exceeding the levels shown in Table 10-2 require evaluation in the Annual Well Monitoring Reports. 

10.1.1.7  At least two additional consecutive rounds of groundwater monitoring for dioxins/furans are 
required as part of the selected remedy. This monitoring and interpretation was agreed upon as a 
substitute for extending the RI. The ROD required the five-year review report to evaluate the potential 
threat to groundwater from dioxins/furans. 

10.1.2 Remedy Implementation 

10.1.2.1  Table 10-3 summarizes the remedy status for SWMU 7. 
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Table 10-2. Evaluation of Groundwater Monitoring 
Results for LM095AU, LM166AU, and LM167AU 

Analytes 

Groundwater Concentrations 
Requiring Evaluation 

(µg/L) 

Exceedances of  
Concentrations Requiring 

Evaluation 1999-2004 
1,2-Dichloroethene (Pit F) 6 None 
Trichloroethene (Pit F) 2.3 None 
Bis(2-ethylhexyl)phthalate (Pit C) 10a 3Q00 (6.2 µg/L) and 

3Q04 (14J µg/L) 
Linuron 2a None 
2,4-D 70 3Q02 (0.38 µg/L) 
Simazine 4 None 
Dieldrin (Pit C and D) 0.05a 3Q00 (0.021 µg/L) 
TPHD 100 None 
Total dioxins/furans 0.01a None 
a For these compounds, results above the estimated detection limit will be reported as trace amounts and will be evaluated. 

Where the actual detection limit differs significantly from the estimated detection limit because of matrix or other effects, the 
case will be flagged. 

TPHD = total petroleum hydrocarbons as diesel 
µg/L = micrograms per liter 
2,4-D = dichlorophenoxy acetic acid 

 

 

Table 10-3. SWMU 7 Remedy Status 
Remedy Component Status 

Institutional Controls 
• Establish notification procedure for construction activities or land-use 

changes in the IMP 
• Maintain administrative controls (i.e., IMP appendix and notification 

procedures), existing structures, and pavement 
• Perform annual site inspection and review to ensure compliance with 

controls and to correct any deficiencies in the existing cover or 
notification procedure 

• Follow defined procedures in the event of a change in land use 
• Install warning signs 
• Ensure controls are restored following construction activities 

Remedial Action in Place 

  
Summary Status Response Complete 
  
Outstanding Requirements for De-listing None 

SWMU = solid waste management unit 

 

10.1.2.2  The two additional monitoring wells (LM166AU and LM167AU) required by the ROD were 
completed in February 1998, as documented in the Remedial Action Report for Institutional Controls at 
SWMU 7, SWMU 33, Building 30 Drum Storage Area, and Northern Depot Soils Area at DDJC-Tracy 
(Radian International, 2000). Four warning signs were posted at Buildings 19 and 21 in April 1999. An 
Addendum to Future Development Report (Radian International, 1998c) initially documented land-use 
controls for the site. Land-use controls were further refined in the 2004 ESD (URS Group, Inc., 2004a) 
that included an appendix to the IMP. 
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10.1.3 System Maintenance 

The maintenance of land-use controls will be addressed each year in future Well Monitoring Program 
Annual Monitoring Reports. This is a requirement of the 2004 ESD (URS, 2004a). Reporting for 
maintenance of land-use controls was not previously required. 

10.2 Progress Since Last Review 

This is the first five-year review for DDJC-Tracy. 

10.3 Five-Year Review Process 

10.3.1  The DDJC, EPA, DTSC, and CVRWQCB RPMs visited SWMU 7 on 2 March 2005. The land 
use is unchanged (buildings and pavement were in place). One sign previously posted on Building 21 was 
missing, and another sign on the western side of Building 19 was in need of repair. It appears that the 
signs were removed when the buildings were painted. 

10.3.2  Mr. William Laws, the Master Planner for the Depot, was visited on 1 March 2005 to confirm 
that the appendix to the IMP addressing land-use controls for SWMU 4 was available and understood. 
The review also included an evaluation of downstream monitoring wells (see Table 10-2) and a review of 
the EPA IRIS to assess potential changes in toxicity factors associated with COCs. 

10.4 Technical Assessment 

10.4.1 Remedy Performance 

10.4.1.1  Well Monitoring Program Annual Monitoring Reports were reviewed for the years 1999 
through 2004 to evaluate the likelihood of residual contamination impacting groundwater quality. This 
evaluation is summarized in Table 10-2. In addition to the contaminants identified in the ROD, heptachlor 
epoxide was detected once at a concentration of 0.032 µg/L in the 3Q02 sampling. 

10.4.1.2  The Master Planner for the Depot indicated a familiarity with the appendix specifying land-use 
control requirements at the time of the site visit and was able to access it readily. 

10.4.1.3  To date, for the contaminants identified in the ROD as potential threats to groundwater quality, 
there have not been any analytical results that exceeded the concentration requiring evaluation. If these 
compounds are migrating, the current rate of release to groundwater is not measurable. This suggests that 
the frequency of monitoring for these compounds can be reduced to improve the cost effectiveness of the 
monitoring program.  

10.4.2 Evaluation of Exposure Assumptions, Cleanup Standards, and RAOs 

All cleanup standards proposed in the ROD were established on the basis of protecting groundwater 
quality. The results of the groundwater monitoring program indicate that the contaminants present are not 
impacting groundwater quality. 

10.4.3 Other Information Regarding Protectiveness 

No new information has been identified that influences the protectiveness of the remedy. 
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10.5 Issues 

The only outstanding issue for SWMU 7 is the need for replacement and  improved maintenance of the 
warning signs. 

10.6 Recommendations 

The following are recommendations for SWMU 7. 

• Missing or damaged signs should be replaced/repaired as appropriate. It is further recommended that 
security bolts be used to mount the signs to prevent their removal in the future. 

• Sampling for the contaminants identified in the ROD for the evaluation of groundwater impacts 
should be deferred until the next five-year evaluation. It is recommended that two quarters of data be 
obtained in 2009 to support the next five-year review. 

• Self monitoring of institutional control status will be included in the annual report. Annual review of 
institutional controls was not required until the 2004 ESD. 

10.7 Protectiveness Statement 

The remedy at SWMU 7 (including the identified land-use controls) is protective of human health and the 
environment.  

10.8 Next Five-Year Review 

DDJC will perform the next five-year review in 2010. The review should include the following elements: 

• Confirmation that warning signs are being adequately maintained; and 

• Review of groundwater monitoring results to ensure there are no long-term impacts to groundwater 
quality. 

 



 
 

Looking west at Building 19 and Institutional Control Sign 
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11.0 SWMU 8 – BURN PIT NO. 2 

11.1 Remedial Actions 

11.1.1 Remedy Selection 

11.1.1.1  SWMU 8 is a former burn pit that was approximately 16 feet deep, 250 feet long, and 30 feet 
wide. Phthalates, PAHs, pesticides, petroleum hydrocarbons, dioxin/furans, and metals were released to 
the soil from disposal activities associated with SWMU 8. In general, the elevated concentrations of these 
constituents were limited to the middle fill horizon (starting at approximately 4 feet bgs) and the lower fill 
horizon (down to groundwater) of the central and northern portions of the pit. 

11.1.1.2  The BRA (Montgomery Watson, 1997b) indicated that OC pesticides (chlordane, DDD, DDE, 
DDT, and dieldrin) detected in soil at SWMU 8 during the RI posed significant risks to future construc-
tion workers. Vadose zone modeling results indicated that SVOCs, pesticides/herbicides, and petroleum 
hydrocarbons detected in deep soils could migrate to groundwater and potentially threaten background 
groundwater quality. The ROD identified SWMU 8 as a primary source area of dieldrin contamination in 
groundwater. The levels of total petroleum hydrocarbons as gasoline (TPHG), TPHD and total petroleum 
hydrocarbons as motor oil (TPHMO) in soil at SWMU 8 also were above the Tri-Regional Board 
Guidelines of 1,000 µg/kg, 10,000 µg/kg, and 10,000 µg/kg, respectively (California RWQCB, North 
Coast, Central Valley, and San Francisco Bay Regions, 1990) (Tri-Regional Board Guidelines), for TPH 
within 5 feet of groundwater. 

11.1.1.3  Following are the RAOs for SWMU 8. 

• Prevent future construction workers from being exposed to the following COCs in the soil that would 
cause an excess cancer risk greater than 10-6 or a hazard index greater than 1.0: 

− Pesticides (DDX and dieldrin); 

• Prevent the migration of the following COCs in the soil that could cause groundwater contamination: 

− SVOCs (diethylphthalate, bis[2-ethylhexyl]phthalate, 2,4-dinitrotoluene, and naphthalene); 

− Pesticides and herbicides (chlordane, 2,4-D, DDT, DDD, dieldrin, lindane, linuron, 
2-(4-chloro-2-methylphenoxy) acetic acid (MCPA), and simazine; and 

− Petroleum hydrocarbons (TPHD, TPHMO, and TPHG). 

11.1.1.4  Cleanup standards for SWMU 8 were developed using risk-based concentrations and vadose 
zone modeling (Montgomery Watson, 1997b). The cleanup standards developed to protect background 
groundwater quality are consistent with State Water Quality Goals (CVRWQCB, 1994) and Tri-Regional 
Board Guidelines. The cleanup standards are provided in Table 11-1. 

11.1.1.5  The selected remedy is the excavation of approximately 8,000 cubic yards (10,400 tons) of 
contaminated soil and debris from the burn pit. The remedy includes excavation to the approximate depth 
of the water table. The ROD estimates that 3,400 tons of contaminated soil will require disposal at a 
Class I disposal facility, and 2,400 tons of debris (concrete, wood, etc.) will be disposed of at a Class III 
facility. Clean soil imported from off site will be required to backfill the excavated areas. 
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Table 11-1. Cleanup Standards for SWMU 8 

Analytes (µg/kg) 
Total chlordane 10 
2,4-D 25 
DDD 81 
DDT 47a 

Total DDX 30,000 
Dieldrin 4a 

Lindane 1.7 
Linuron 200 
MCPA 5,000 
Simazine 10 
bis(2-Ethylhexyl)phthalate 330 
Diethylphthalate 330 
2,4-Dinitrotoluene 330 
Naphthalene 330 
TPHG 1,000 
TPHD 10,000 
TPHMO 10,000 
a Cleanup standard as modified in the 2004 ESD (URS Group, Inc., 2004a). 

DDD = dichlorodiphenyldichloroethane 
DDT = dichlorodiphenyltrichloroethane 
DDX = combined total of DDD, DDE, and DDT 
ESD = explanation of significant difference 
MCPA = 2-(4-chloro-2-methylphenoxy) acetic acid 
SWMU = solid waste management unit 
TPHD = total petroleum hydrocarbons as diesel 
TPHG = total petroleum hydrocarbons as gasoline 
TPHMO = total petroleum hydrocarbons as motor oil 
µg/kg = micrograms per kilogram 

 

11.1.1.6  The ROD also required the installation of one new monitoring well. The new well and two 
existing wells (LM097AUA and LM119A) near the site were identified in the groundwater monitoring 
program specified in the ROD for monitoring OC pesticides over four quarters. The ROD also required 
using the new monitoring well to monitor for dioxins/furans semiannually for one year. 

11.1.1.7  Groundwater sampling for SVOCs and pesticides/herbicides also is required by the ROD to 
evaluate the effectiveness of the selected remedy (see Table 11-2). 

11.1.1.8  The selected remedy was designed to remove contaminated soils that contribute to a cancer risk 
in excess of 1 x 10-6. The remedy also was anticipated to reduce the hazard index at this site to 
approximately 8 following remediation. This objective reflects the presence of manganese (upper 
confidence limit [UCL] is 630 mg/kg) that does not exceed the background threshold concentration 
(805 mg/kg) but still contributes significantly to the non-cancer risk. 

11.1.2 Remedy Implementation 

11.1.2.1  Table 11-3 summarizes the remedy status for SWMU 8. 
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Table 11-2. Evaluation of Groundwater Monitoring 
Results for LM019A, LM097AUA, LM168AU, and LM119A 

Analytes 

Groundwater Concentrations 
Requiring Evaluation 

(µg/L) 

Exceedances of  
Concentrations Requiring 

Evaluation 1999-2004 
bis(2-Ethylhexyl)phthalate 10 None 
Diethylphthalate 5,600 None 
2,4-Dinitrotoluene 10 None 
Naphthalene 20 None 
Chlordane 0.1 None 
2,4-D 70 None 
DDD 0.15 None 
DDE 0.1 None 
DDT 0.1 None 
Dieldrin 0.05 None 
Lindane 0.03 None 
Linuron 2 None 
MCPA 380 None 
Simazine 4 None 
Total dioxins/furans 0.01 None 
TPHG 50 None 
TPHD 100 None 
TPHMO 100 None 

DDD = dichlorodiphenyldichloroethane 
DDE = dichlorodiphenyldichloroethene 
DDT = dichlorodiphenyltrichloroethane 
MCPA = 2-(4-chloro-2-methylphenoxy) acetic acid 
TPHD = total petroleum hydrocarbons as diesel 
TPHG = total petroleum hydrocarbons as gasoline 
TPHMO = total petroleum hydrocarbons as motor oil 
µg/L = micrograms per liter 
2,4-D = dichlorophenoxy acetic acid 

 

 

Table 11-3. SWMU 8 Remedy Status 
Remedy Component Status 

Excavation Response Complete 
Summary Status Response Complete 
Outstanding Requirements for De-listing None 

SWMU = solid waste management unit 

 

11.1.2.2  Mobilization for remedial activities at SWMU 8 occurred on 23 September 2002 with 
excavation commencing on 8 October 2002. Based on the design data collection effort performed at 
SWMU 8, the area of the excavation was extended approximately 20 feet to the southeast because 
chlordane and dieldrin were detected outside of the ROD-specified excavation boundary. The base 
excavation and initial overexcavation were completed between 8 October 2002 and 14 November 2002. 
The depth along the center of the excavation was approximately 20 feet bgs, which was below the 
seasonal high level for the groundwater table. 
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11.1.2.3  Initial confirmation sample results from the sidewalls and bases (benches and bottom) of the 
excavation indicated that additional excavation was needed to remove additional soil with contaminants 
exceeding the cleanup standards. Fourteen step-out excavations were performed, and confirmation soil 
samples were collected following the completion of each step-out. Additional excavation was not per-
formed at sample locations with contamination exceeding cleanup standards at depths below the ground-
water table, in accordance with the ROD. 

11.1.2.4  All excavation and confirmation sampling activities were completed on 21 November 2002. 
Backfilling of the excavation and waste disposal activities were completed on 18 December 2002. Over 
17,000 cubic yards of material were excavated, transported, and disposed of off site. 

11.1.2.5  Installation of the ROD-specified new monitoring well (LM168AU) was completed 
downgradient from the excavation in November 1997. A second monitoring well (LM178AU) was 
installed in February 2003. LM097AU, which was abandoned because of its location within the 
excavation area, was replaced with LM097AUA on 24 February 2003. 

11.1.3 System Maintenance 

Aside from groundwater monitoring, all remedy requirements have been completed. 

11.2 Progress Since Last Review 

This is the first five-year review for DDJC-Tracy. 

11.3 Five-Year Review Process 

The DDJC, EPA, DTSC, and CVRWQCB RPMs visited SWMU 8 on 2 March 2005. The site has been 
restored, and vegetation has been re-established at this time. Additional monitoring wells have been 
installed, and sampling results were reviewed to evaluate the effectiveness of the remedy. 

11.4 Technical Assessment 

11.4.1 Remedy Performance 

11.4.1.1  Well Monitoring Program Annual Monitoring Reports were reviewed for the years 1999 
through 2004 to evaluate the likelihood of residual contamination impacting groundwater quality. This 
evaluation is summarized in Table 11-2. Heptachlor epoxide has been reported once (0.032 µg/L in 
3Q02). No other analytes have been reported. 

11.4.1.2  To date, for the contaminants identified in the ROD as potential threats to groundwater quality, 
there have not been any analytical detections that exceeded the concentration requiring evaluation. If 
these compounds are migrating, the current rate of transport to groundwater is not measurable. This 
suggests that the frequency of monitoring for these compounds can be reduced to improve the cost-
effectiveness of the monitoring program.  

11.4.2 Evaluation of Exposure Assumptions, Cleanup Standards, and RAOs 

The 2004 ESD (URS Group, Inc., 2004a) included an evaluation of potential risks to human health and 
potential impacts to groundwater quality for the residual contamination at the site. There are no completed 
pathways for exposure to ecological receptors. Residual concentrations for contaminants were reduced 
well below the risk-based cleanup limits established in the ROD. Residual concentrations were compared 
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to EPA Region 9 PRGs for industrial use and found to be below these values, as well. The deionized 
water waste extraction test (DI WET) analysis, seasonal soil compartment model (SESOIL), and Vleach 
modeling performed on soil samples collected at the site indicated that the residual contamination does 
not pose a threat to groundwater quality. The cleanup standards and RAOs are therefore considered 
protective of human health and the environment. 

11.4.3 Other Information Regarding Protectiveness 

No new information has been identified that influences the protectiveness of the remedy. 

11.5 Issues 

The following issue is identified for SWMU 8. Opportunity for reducing the frequency for collecting 
groundwater samples from monitoring wells should be evaluated. 

11.6 Recommendations 

The following is recommended for SWMU 8. Continue downgradient monitoring at LM178AU and 
LM119A for residual dieldrin and DDT to ensure residual soil contamination following excavation does 
not impact groundwater quality. Monitoring of LM019A (being abandoned) should be discontinued. 
Provided that sampling results from LM168AU during the 3Q05 monitoring event show similar results, 
when compared to the 3Q04 groundwater results, no further monitoring will be recommended at 
LM168AU. 

11.7 Protectiveness Statement 

The remedy at SWMU 8 is protective of human health and the environment. 

11.8 Next Five-Year Review 

DDJC will perform the next five-year review in 2010. That review should include the review of 
groundwater monitoring results to confirm the protectiveness of the remedy. 



 
 

SWMU 8 – Looking West Southwest 
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12.0 SWMU 20 – ABOVEGROUND SOLVENT TANK/BUILDING 26 RECOUP 
OPERATIONS AND AREA 1 BUILDING 10 

12.1 Remedial Action 

12.1.1 Remedy Selection 

12.1.1.1  SWMU 20 includes a floor drain at Building 26, an aboveground solvent tank in Building 10, a 
4-foot-by-5-foot sump (at Manhole W-1) outside of the northwestern corner of Building 10, and a 2-foot-
by-3-foot sump (at Manhole W-3) outside of the northeastern corner of Building 10. VOCs and SVOCs 
were detected in sludges collected from the two sumps and the floor drain. Contamination also was found 
in soil samples collected beneath these features. 

12.1.1.2  BRA results indicated that SWMU 20 does not pose potential risks to human health under 
either the current depot worker or the future construction worker exposure scenarios; however, the site 
may pose a risk under the future resident scenario. There are no significant ecological receptors at 
SWMU 20. Vadose modeling results show that VOCs, SVOCs, TPHD, and pesticides/ herbicides could 
pose a threat to groundwater at the site. Following is the RAO for SWMU 20. 

• Prevent the migration of the following COCs in the soil that could cause groundwater contamination 
that exceeds appropriate regulatory standards and health-based concentrations: 

− VOCs (TCE, ethylbenzene, and xylenes); 

− SVOCs (diethylphthalate, 2,4-dinitrophenol, pentachlorophenol [PCP], and 2,4,6-
trichlorophenol); 

− Pesticides and herbicides (dieldrin, methiocarb, MCPA, and linuron); and 

− TPHD. 

12.1.1.3  The cleanup standards developed to protect background groundwater quality are consistent with 
Water Quality Goals (CVRWQCB, 1994) and the Tri-Regional Board Guidelines. The ROD cleanup 
standards are provided in Table 12-1. 

12.1.1.4  The ROD requires groundwater sampling for VOCs, SVOCs, and pesticides/herbicides as part 
of the Well Monitoring Program to evaluate the effectiveness of the selected remedy. Concentrations of 
COCs exceeding the levels shown in Table 12-2 require evaluation in the Annual Well Monitoring 
Reports. 

12.1.1.5  The selected remedy includes the excavation and disposal of the two sumps and the underlying 
soil (at manholes W-1 and W-3) in the vicinity of Building 10 and the floor drain at Building 26. The 
ROD requires disposal of the excavated soil at a Class I or other off-site disposal facility. Clean soil 
imported from off site is required to backfill the excavated areas. 

12.1.1.6  Additional soil gas investigations performed in 2004 did not detect TCE within the area of 
suspected vadose zone contamination. As a result, the 2004 ESD (URS Group, Inc., 2004a) deleted SVE 
from the remedy. 
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Table 12-1. Cleanup Standards for SWMU 20 

Analytes (µg/kg) 
Trichloroethene 5 
Ethylbenzene 5 
Xylenes 5 
Diethylphthalate 330 
2,4-Dinitrophenol 830 
Pentachlorophenol 830 
2,4,6-trichlorophenol 330 
Dieldrin  2 
Methiocarb 500 
Linuron 200 
MCPA 5,000 
TPHD 10,000 

MCPA = 2-(4-chloro-2-methylphenoxy) acetic acid 
SWMU = solid waste management unit 
TPHD = total petroleum hydrocarbons as diesel 
µg/kg = micrograms per kilogram 

 

 

Table 12-2. Evaluation of Groundwater Monitoring Results 
for LM085B, LM175AU (replaced LM093AU), and LM115AU 

Analytes 

Groundwater Concentrations 
Requiring Evaluation 

(µg/L) 

Exceedances of  
Concentrations Requiring 

Evaluation 1999-2004 
Ethylbenzene 29 None 
Xylenes 17 None 
Trichloroethene 2.3 None 
Tetrachloroethene 2 None 
Diethylphthalate 5,600 None 
2,4-Dinitrophenol 50 None 
Pentachlorophenol 50 None 
2,4,6-Trichlorophenol 10 None 
Dieldrin 0.05 None 
Methiocarb 5 None 
MCPA 380 None 
Linuron 2 None 
TPHD 100 3Q03 (5 µg/L) 

MCPA = 2-(4-chloro-2-methylphenoxy) acetic acid 
TPHD = total petroleum hydrocarbons as diesel 
µg/L = micrograms per liter 

 

12.1.1.7  The 2004 ESD (URS Group, Inc., 2004a) added institutional controls to the remedy for SWMU 
20 to address potential future risk under the residential-use scenario that was not accounted for in the 
ROD. The institutional controls also are designed to address soil contamination under the foundation of 
Building 10. Following are the institutional control requirements: 

• Define specific controls in an appendix to the IMP; 
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• Establish notification procedures for construction activities or land-use changes in the IMP; 

• Maintain administrative controls (i.e., IMP appendix and notification procedures) and existing 
structures; 

• Perform annual site inspection and review to ensure compliance with controls and to correct any 
deficiencies in the existing cover or notification procedure; 

• Follow procedures defined  in the IMP appendix in the event of a change in land use; and 

• Ensure controls are restored following construction activities 

12.1.1.8  Phenols detected in the soil (SB432/432b) are anticipated to attenuate naturally as they migrate 
to groundwater. The maximum concentration of phenols measured in the RI/FS (Montgomery Watson, 
1997a) is less than five times the equilibrium partitioning limit. This limit does not account for any 
dilution of the vadose zone water as a result of migration through less contaminated or clean soil. Phenols 
are known to form extremely stable complexes with clay particles, and these complexes could retard their 
mobility. 

12.1.2 Remedy Implementation 

12.1.2.1  Table 12-3 summarizes the remedy status for SWMU 20. 

 

Table 12-3. SWMU 20 Remedy Status 
Remedy Component Status 

Excavation Response Complete 
  
Institutional Controls 

• Establish notification procedure for construction activities or land-
use changes in the IMP 

• Maintain administrative controls (i.e., IMP appendix and 
notification procedures) and existing structures 

• Perform annual site inspection and review to ensure compliance 
with controls and to correct any deficiencies in the existing cover or 
notification procedure 

• Follow defined procedures in the event of a change in land use 
• Ensure controls are restored following construction activities 

Remedial Action in Place 

  
Summary Status Response Complete 
  
Outstanding Requirements for De-listing None 

SWMU = solid waste management unit 

 

12.1.2.2  Unexpected field conditions resulted in two phases of excavation at SWMU 20. The first phase 
occurred between September 1997 and July 1998 (see the Site Remediation for the Sewage and Industrial 
Waste Lagoons and Industrial Waste Pipeline Closure Report, DDJC-Tracy) (Environmental Chemical 
Corporation [ECC], 1999). Sumps in the vicinity of manhole W-3 and a sump adjacent to boring SB204 
near Building 10 were first pressure-washed to remove residual sludge and then demolished. A concrete 
slab discovered during the preconstruction sampling effort for SB204 at 9 feet bgs turned out to be the 
foundation of a former UST. This tank was not identified during the RI/FS, but it significantly altered the 
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approach to the remedy. Soil samples collected in the vicinity of SB204 below the Building 10 concrete 
foundation had TPH concentrations between 15,000 and 100,000 µg/kg. The remediation contractor 
installed sheet-pile shoring and proceeded to perform excavations at both SB204 and manhole W-3. 
Approximately 27 cubic yards of soil were removed during this phase of the excavation. Soil samples 
collected from the base and sidewalls of the SB204 excavation exceeded ROD cleanup standards for 
dieldrin, TCE, ethylbenzene, and TPH. The first phase of excavation was halted when further excavation 
could not be performed safely without a new shoring design. The excavation was filled with control 
density fill and the contractor demobilized. 

12.1.2.3  In June 1999, a second phase of excavation was performed at SWMU 20 (Shaw Environmental, 
2004a). An additional 305 cubic yards of soil were excavated at this time, resulting in a total excavation 
of approximately 332 cubic yards (over 30 times the 10-cubic-yard excavation anticipated in the ROD). 
Based on the results of confirmation sampling, soil containing COCs at concentrations greater than 
cleanup standards still remains at SWMU 20. Analytical results showed residual TPH contamination 
immediately adjacent to Building 10 at 48,000 µg/kg. DI WET analysis was performed on the confirma-
tion soil sample, and the extract concentration (<0.2 µg/L) was below the ROD-specified TPH 
concentration requiring further evaluation (100 µg/kg). Other constituents have been removed to ROD 
cleanup standards. 

12.1.3 System Maintenance 

All remedy requirements are complete except for groundwater monitoring and the maintenance of 
institutional controls. 

12.2 Progress Since Last Review 

This is the first five-year review for DDJC-Tracy. 

12.3 Five-Year Review Process 

12.3.1  The DDJC, EPA, DTSC, and CVRWQCB RPMs visited SWMU 20 on 2 March 2005. The site 
has been fully restored and there is little evidence of the previous construction associated with the 
remediation effort. 

12.3.2  Mr. William Laws, the Master Planner for the Depot, was visited on 1 March 2005 to confirm 
that the appendix to the IMP addressing land-use controls for SWMU 20 was available and understood. 
The review also included an evaluation of downstream monitoring wells (see Table 12-2) and a review of 
the EPA IRIS to assess potential changes in toxicity factors associated with COCs. 

12.4 Technical Assessment 

12.4.1 Remedy Performance 

12.4.1.1  Well Monitoring Program Annual Monitoring Reports were reviewed for the years 1999 
through 2004 to evaluate the likelihood of residual contamination impacting groundwater quality. This 
evaluation is summarized in Table 12-2. Although not identified in the ROD as requiring evaluation, 
dinoseb, bis(2-ethylhexyl)phthalate, chromium, and endrin aldehyde have all been reported once in the 
analysis of samples collected from the SWMU 20 monitoring well network. 

12.4.1.2  The Master Planner for the Depot indicated a familiarity with the appendix specifying land-use 
control requirements at the time of the site visit and was able to access it readily. According to the IRIS 
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database, there were changes in the toxicity factors for xylene, one of the COCs identified in the ROD. 
No impacts to human health were anticipated in the BRA for xylene (the maximum recorded concentra-
tion at SWMU 20 was 35 µg/kg). The reference dose (RfD), reference concentration (RfC), and cancer 
assessment were modified for xylene in 2003. Changes to these toxicity factors affect the estimated risk 
of exposure to xylenes at SWMU 20 (Montgomery Watson, 1997b). The effects of this change are 
evaluated in paragraph 12.4.2.2. 

12.4.1.3  To date, there has been only a single analytical detection of the contaminants identified in the 
ROD as potential threats to groundwater quality. This detection was well below the concentration 
requiring evaluation. If these compounds are migrating, the current rate of transport to groundwater is not 
measurable. This suggests that the frequency of monitoring for these compounds can be reduced to 
improve the cost effectiveness of the monitoring program. 

12.4.2 Evaluation of Exposure Assumptions, Cleanup Standards, and RAOs 

12.4.2.1  The 2004 ESD (URS Group, Inc., 2004a) identified a need to add institutional controls to 
address health risks under the future resident scenario. This suggests the addition of a new RAO to 
prohibit residential, day care, play area, or school use. 

12.4.2.2  The toxicity factors have been modified for xylene; however, the inclusion of land-use controls 
into the remedy addresses potential exposure to xylene. Any residual xylene is either below the building 
foundation of Building 10 or below the surrounding pavement, so there is no current exposure pathway 
for contaminants that may be present in subsurface soils. Otherwise, the cleanup standards and RAOs are 
appropriate to protect human health and the environment. 

12.4.3 Other Information Regarding Protectiveness 

No new information has been identified that influences the protectiveness of the remedy. 

12.5 Issues 

The following issue is identified for SWMU 20. The opportunity for reducing the frequency for collecting 
groundwater samples should be evaluated. 

12.6 Recommendations 

The following recommendations were identified for SWMU 20. Because of residual contamination at 
Building 10, annual monitoring for TPHD and VOCs should be continued. Pesticides have not been 
reported in LM085B, LM175AU, or LM115AU to date; however, two quarters of monitoring data for 
pesticides should be collected in 2009 to support the next five-year review. Self reporting of institutional 
control status will be included in the annual report. Annual review of institutional controls was not 
required until the 2004 ESD. 

12.7 Protectiveness Statement 

The remedy at SWMU 20 is protective of human health and the environment. 

12.8 Next Five-Year Review 

DDJC will perform the next five-year review in 2010. The review should include the following elements: 



DDJC-Tracy Five-Year Review 

K:\Wprocess\00732\Tracy\Five-Year Review\FINAL\Text.doc 12-6 September 2005 

• Review of groundwater monitoring results, particularly for TPH, to ensure the remedy is effective at 
protecting groundwater quality; and 

• Review of the adequacy of the administration of land-use controls. 

 

 



 
 

SWMU 20 – Looking west, towards asphalt and excavated area 
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13.0 SWMU 24 – PETROLEUM WASTE OIL TANK 

13.1 Remedial Action 

13.1.1 Remedy Selection 

13.1.1.1  SWMU 24 is the site of a former 500-gallon UST that was used to store petroleum wastes from 
materials testing in Building 247 from 1961 to 1988. The UST was removed in 1988, and visibly 
contaminated soil from the excavation was disposed of off site. During the Phase I and Phase II 
investigations, xylenes, 2-butanone, 4-methylpentan-2-one (MIBK), petroleum hydrocarbons, and other 
organic compounds were detected in soils in the vicinity of the tank excavation. 

13.1.1.2  BRA (Montgomery Watson, 1997b) results indicate that there is a potential health threat to 
future depot workers or residents at SWMU 24. The hazard index for depot workers associated with 
indoor air is presently estimated at 0.7; however, if a building with poor ventilation were constructed over 
the contamination, the hazard index could exceed 1.0. Vadose zone modeling results prior to remediation 
for SWMU 24 showed that VOCs, SVOCs, petroleum hydrocarbons, PCBs, and pesticides pose a threat 
to background water quality. Also, TPHG and TPHD levels in the soil were above the Tri-Regional Board 
Guidelines of 1 mg/kg and 10 mg/kg, respectively, for TPH within 5 feet of groundwater. Following are 
the RAOs for SWMU 24. 

• Prevent future depot workers from being exposed to toluene in the soil that would cause a hazard 
index greater than 1.0. 

• Prevent the migration of the following COCs in the soil that could cause groundwater contamination 
that exceeds appropriate regulatory standards and health-based concentrations: 

− VOCs (acetone, 2-butanone [MEK], ethylbenzene, 2-hexanone, 4-methyl-2-pentanone, toluene, 
and xylenes); 

− SVOCs (2,4-dimethylphenol, fluoranthene, 2-methylnaphthalene, 4-methylphenol, naphthalene, 
phenanthrene, phenol, and pyrene); 

− PCBs (Arochlor 1260); 

− Pesticides (carbofuran, lindane, phorate, and ronnel); and 

− TPHD and TPHG. 

13.1.1.3  Cleanup standards for SWMU 24 were developed using vadose zone modeling (Montgomery 
Watson, 1997a). The cleanup standards developed to protect background groundwater quality are 
consistent with Water Quality Goals (CVRWQCB, 1994) and the Tri-Regional Board Guidelines. The 
cleanup standards are provided in Table 13-1. 

13.1.1.4  The selected remedy in the ROD for SWMU 24 is bioventing. The 2004 ESD (URS, 2004a) 
added institutional controls to address the risk under the residential-use scenario in the event of a land use 
change. The ROD anticipated that bioventing would biodegrade the COCs that pose the greatest threat to 
groundwater. Therefore, the recommended alternative reduces the potential for migration of soil constitu-
ents to the groundwater and is protective of beneficial uses. PCBs and pesticides are not fully remediated 
during bioventing treatment because these compounds are not amenable to aerobic biodegradation. 
However, the threat to groundwater posed by PCBs and pesticides is considered low, relative to the threat 
posed by the other COCs from their relative immobility. Pesticide detections were infrequent, and none of 
the pesticides or PCBs detected in soil has been detected in groundwater near the site. PCBs were only  
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Table 13-1. Cleanup Standards for SWMU 24 

Analytes (µg/kg) 
Acetone 10 
2-butanone 10 
Ethylbenzene 10 
2-hexanone 10 
4-methyl-2-pentanone 10 
Toluene 5 
Xylenes 5 
2,4-dimethylphenol 330 
Fluoranthene 330 
2-methylnaphthalene 330 
4-methylphenol 330 
Naphthalene 330 
Phenanthrene 330 
Phenol 330 
Pyrene 330 
Carbofuran 500 
Lindane 1.7 
Phorate 20 
Ronnel 35 
Arochlor 1260 30 
TPHG 1,000 
TPHD 10,000 

TPHD = total petroleum hydrocarbons as diesel 
TPHG = total petroleum hydrocarbons as gasoline 
µg/L = micrograms per liter 

 

detected in one boring (SB-192), and the concentrations of PCBs and pesticides decreased with depth. 
Removing these compounds through excavation beside and under Building 247 would be cost prohibitive 
(approximately $263,000), and the threat to groundwater is questionable at this site. Therefore, the ROD 
required groundwater monitoring for PCBs and pesticides to assess the remaining threat to groundwater. 
Soil gas action levels also were established in the ROD in the event that chlorinated hydrocarbons were 
detected at the site. 

13.1.1.5  Institutional controls added in the 2004 ESD (URS Group, Inc., 2004a) to address health risks 
under the residential-use scenario include the following: 

• Define specific controls in an appendix to the IMP; 

• Establish a notification procedure for land-use changes; 

• Maintain administrative controls (i.e., IMP appendix and notification procedures); 

• Perform annual reviews to ensure compliance with controls and to correct any deficiencies in the 
notification procedure; and 

• Follow procedures defined in the IMP appendix in the event of a change in land use. 
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13.1.1.6  The ROD required groundwater sampling for VOCs, SVOCs, and pesticides/herbicides as part 
of the Well Monitoring Program (see Table 13-2) to evaluate the effectiveness of the selected remedy. 
The selected remedy for SWMU 24 also includes the quarterly monitoring of well LM118A for TPHG 
and TPHD for at least three quarters. The purpose of this monitoring is to assess the natural attenuation of 
petroleum hydrocarbons in the groundwater. 

 

Table 13-2. Evaluation of Groundwater Monitoring Results 
for LM116A and LM118AU 

Analytes 

Groundwater Concentrations 
Requiring Evaluation 

(µg/L) 

Exceedances of  
Concentrations Requiring 

Evaluation 1999-2004 
Acetone 700 None 
2-Butanone 4,200 None 
Ethylbenzene 29 None 
2-Hexanone 10 None 
4-Methyl-2-Pentanone 40 None 
Toluene 42 None 
Xylenes 17 None 
Trichloroethene 2.3 None 
Tetrachloroethene 2 None 
TPHG 50 None 
TPHD 100 None 
Fluoranthene 280 None 
2-Methylnaphthalene 10 None 
4-Methylphenol 10 None 
2,4-Dimethylphenol 140 None 
Naphthalene 20 None 
Phenol 4,200 None 
Pyrene 210 None 
PCB (Arochlor 1260) 0.5 None 
Carbofuran 18 None 
Lindane 0.03 None 
Phorate 0.5 None 
Ronnel 0.5 None 

PCB = polychlorinated biphenyls 
TPHD = total petroleum hydrocarbon as diesel 
TPHG = total petroleum hydrocarbon as gasoline 
µg/L = micrograms per liter 

 

13.1.2 Remedy Implementation 

13.1.2.1  Table 13-3 summarizes the remedy status for SWMU 24. 

13.1.2.2  The bioventing system at DDJC-Tracy is located at SWMU 24 on the southern side of Building 
247. Bioventing uses oxygen introduced into the subsurface to enhance biological activity to aerobically 
degrade petroleum products. The bioventing system uses a single air injection blower and has three 
monitoring wells. The air injection flow rate ranged from 5 to 10 cubic feet per minute (cfm) and 
typically averaged 6 cfm. 
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Table 13-3. SWMU 24 Remedy Status 
Remedy Component Status 

Bioventing Remedial Action in Operation 
  
Institutional Controls 
• Establish notification procedure for land-use changes in the IMP 
• Maintain administrative controls (i.e., IMP appendix and 

notification procedures) 
• Perform annual review to ensure compliance with controls and to 

correct any deficiencies in the notification procedure 
• Follow defined procedures in the event of a change in land use 

Remedial Action in Place 

  
Summary Status Ongoing Remediation 
  
Outstanding Requirements for De-listing Completion of Remediation 

SWMU = solid waste management unit 

 

13.1.3 System Operation 

13.1.3.1  The bioventing system at SWMU 24/Building 247 consists of one air injection well (VW001) 
and three vapor monitoring wells (MP001 to MP003) (Figure 13-1). The bioventing system was brought 
on line on 26 December 2000 and operated continuously through 3Q03, except for minor outages for 
mechanical problems and changing the blower in early 2001. 

13.1.3.2  The inside of Building 247, adjacent to the bioventing site, has been monitored for the presence 
of hydrocarbon vapors. TPH concentrations also were monitored in Christy boxes near Building 247 
using a hand-held instrument. Results in early 2001 indicated the migration of vapors toward Building 
247. Air injection flow rates were decreased from the initial flow rate of approximately 10 standard cubic 
feet per minute (scfm) to about 5 scfm. TPH was not detected in the three Christy boxes adjacent to 
Building 247 after reduction of the air injection flow rates. 

13.1.3.3  Monthly monitoring data for carbon dioxide, oxygen, and TPH concentrations are reported in 
the Annual Well Monitoring Reports. Although TPH concentration data are used as the most direct 
indication of bioventing system effectiveness, changes in the concentrations of carbon dioxide and 
oxygen also provide indications of the levels of bioactivity and effectiveness of oxygen injection into the 
vadose zone. Carbon dioxide is a byproduct of the biodegradation of TPH. A decreasing trend in oxygen 
levels recorded in the same time interval as an increasing trend of carbon dioxide indicates biological 
activity is occurring within the vadose zone. Figures in the annual reports detail the carbon dioxide, 
oxygen, and TPH concentration trends at MP001, MP002, and MP003. 

13.1.3.4  The monitoring data indicate that bioventing is continuing to reduce TPH contamination at 
SWMU 24. The data also indicate that the biovent blower is no longer pushing the TPH out from the 
source area, as indicated by the low TPH concentrations at MP003. Beginning in early 2003, carbon 
dioxide and oxygen concentrations at VW001, MP001S, MP002S, MP002D, and MP003 have been 
similar to typical atmospheric concentrations of 0.03% carbon dioxide and 20.99% oxygen. 

13.1.3.5  The low levels of TPH concentrations detected at the site suggested that the remediation of site 
COCs had occurred. The bioventing system was taken off line during October 2003, followed by closure/ 
confirmation sampling in November 2003. Soil samples at several locations and depths were collected. 
Results from the sampling event indicated that additional bioventing remediation is required to meet the 
substantive requirements of the DDJC-Tracy Comprehensive ROD (Radian International, 1998a).  
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13.1.3.6  During an RPM meeting in November 2003, indoor air monitoring at Building 247 was 
recommended and requested by DTSC and CVRWQCB. The air sampling was conducted, after approval 
of a sampling work plan, in June 2004. The sampling results indicated that indoor air quality was 
generally consistent with the activities conducted within the building, and that contaminants present were 
well below personal exposure limits (PELs) for worker exposure. 

13.1.3.7  It also was recommended by the RPMs that SVE be evaluated to determine whether it could 
remediate the remaining contaminants. The SVE test was conducted in January 2005. Results have been 
summarized in a Technical Memorandum that is being reviewed by DDJC and the RPMs (Biovent Area 
SVE Pilot Test Memorandum, Building 247, DDJC-Tracy, URS Group, Inc., 2005). 

13.2 Progress Since Last Review 

This is the first five-year review for DDJC-Tracy. 

13.3 Five-Year Review Process 

13.3.1  The site was visited on 1 March 2005 with the DDJC RPM, Mr. Marshall Cloud. Mr. Shabad 
Khalsa, the URS bioventing operations manager, provided input on the operation of the bioventing 
system. 

13.3.2  Mr. William Laws, the Master Planner for the Depot, was visited on 1 March 2005 to confirm 
that the appendix to the IMP addressing land-use controls for SWMU 24 was available and understood. 
The review also included an evaluation of downstream monitoring wells (see Table 13-2) and a review of 
the EPA IRIS to assess potential changes in toxicity factors associated with COCs. 

13.4 Technical Assessment 

13.4.1 Remedy Performance 

13.4.1.1  Soil samples were collected in December 2003 to evaluate the effectiveness of the bioventing 
remedy. Diesel was reported in all samples submitted for DI WET analysis. When collecting the sample 
nearest the building, the sampling crew noted odor and discoloration of the soil. From the soil sample 
collected closest to B247, benzene, toluene, ethylbezene, and xylenes (BTEX) was detected at estimated 
concentrations exceeding 10 parts per million (ppm), and diesel exceeded 3,400 mg/kg in the soil sample. 

13.4.1.2  Well Monitoring Program Annual Monitoring Reports were reviewed for the years 1999 
through 2004 to evaluate the likelihood of residual contamination impacting groundwater quality. This 
evaluation is summarized in Table 13-2. Although not required as target analytes by the ROD, dimethyl 
phthalate, bis(2-ethylhexyl)phthalate, dieldrin, and heptachlor epoxide all have been detected in 
groundwater samples. None of the compounds targeted in the ROD has been detected to date. 

13.4.1.3  At the time of the site visit, the Master Planner for the Depot indicated a familiarity with the 
appendix specifying land-use control requirements and was able to access it readily. According to the 
IRIS database, there was a change in the toxicity factors for acetone, xylene, 2-methylnaphthalene, 
naphthalene, and phenol. No impacts to human health were anticipated in the BRA for any of these 
compounds. 

13.4.1.4  The results from the SVE pilot test indicate that though SVE extracted several volatile 
compounds, long-term SVE is not expected to be successful because the soil gas concentrations and 
extracted mass decreased rapidly. The remaining contamination, as determined by the closure/ 
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confirmation sampling, appears to be predominantly close to and under the building. Without removing 
the building, further remediation will be very difficult, given the limited air flow across or through the 
vadose zone. Without the introduction of air to the contaminated soil area, further remediation using a soil 
gas extraction or bioventing technology is expected to have little beneficial effect. 

13.4.2 Evaluation of Exposure Assumptions, Cleanup Standards, and RAOs 

13.4.2.1  The 2004 ESD (URS Group, Inc., 2004a) identified a need to add institutional controls to 
address health risks under the future resident scenario. This suggests the addition of a new RAO to 
prohibit residential, day care, play area, or school use. 

13.4.2.2  Toxicity factors have been modified for acetone, xylene, 2-methylnaphthalene, naphthalene, 
and phenol; however, the inclusion of land-use controls into the remedy addresses potential exposure. 
Any residual contamination is either below the building foundation for Building 247 or below the 
surrounding pavement, so there is no current exposure pathway to contaminants that may be present in 
subsurface soils. Otherwise, the cleanup standards and RAOs are appropriate to protect human health and 
the environment. 

13.4.3 Other Information Regarding Protectiveness 

No new information has been identified that influences the protectiveness of the remedy. 

13.5 Issues 

The following issue is identified for SWMU 24. Residual contaminant concentrations have not been 
reduced to the ROD cleanup standards. 

13.6 Recommendations 

13.6.1  Based on historical bioventing data and the SVE pilot test, no further remedial action is 
recommended for SWMU 24 at this time. Remediation with SVE, bioventing, or soil excavation and 
removal should be considered when the building is removed, though there are no plans for removal at this 
time. The site is currently protective of human health and is under institutional controls, as described in 
the 2004 ESD (URS Group, Inc., 2004a). 

13.6.2  An updated water quality site assessment should be performed to determine the concentrations of 
residual contaminants and whether they pose a threat to groundwater quality. If a threat to groundwater 
quality is identified, the land-use controls should be amended to require maintenance of the existing 
pavement and building, to minimize the likelihood of percolation through the zone of soil contamination. 
If additional water quality site assessment indicates that the treated soil no longer poses a threat to water 
quality, then the cleanup standards can be adjusted in an ESD, and the existing land-use controls imposed 
to prevent residential development will be sufficient for the site. Self monitoring of institutional controls 
status will be included in the annual report. Annual review of institutional controls was not required until 
the 2004 ESD. 

13.7 Protectiveness Statement 

The remedy at SWMU 24 is expected to be protective of human health and the environment upon 
completion; in the interim, exposure pathways that could result in unacceptable risks are being controlled. 
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13.8 Next Five-Year Review 

DDJC will perform the next five-year review in 2010. Issues addressed should include the following: 

• An evaluation of the effectiveness of the treatment system; and 

• A review of the adequacy of the administration of land-use controls. 
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14.0 SWMU 27 – BUILDING 206 ROUNDHOUSE SUMP AND AREA 1 BUILDING 
206 

14.1 Remedial Action 

14.1.1 Remedy Selection 

14.1.1.1  Herbicides, SVOCs, PCBs, petroleum hydrocarbons, and metals have been released to soils as a 
result of activities associated with SWMU 27. The distribution of these constituents is confined primarily 
to the area within Building 206, mainly around the former service pit, the former waste oil sump, and the 
former floor drain in Building 206. Building 206, which is part of SWMU 27, is no longer in use and was 
demolished in April 1995. The floor slab remains, and the locomotive pit, service pit, and sump were 
filled with concrete. 

14.1.1.2  BRA results indicated a cancer risk greater than 1 x 10-6 under the depot worker and 
construction worker exposure scenarios. This cancer risk was based on exposure to PAHs and PCBs 
(Arochlor 1260). The selected remedy (excavation) was designed to reduce these risks to 1 x 10-6 by 
excavating contaminated soils to the specified cleanup standards for total PAHs and Arochlor 1260. No 
ecological receptors were identified at SWMU 27. TCE, 2,4-D, MCPA, 2,4,5-T, and TPHMO are 
potential threats to groundwater quality. Following are the RAOs for SWMU 27. 

• Prevent future depot workers from being exposed to the following COCs in the soil that would cause 
an excess cancer risk greater than 1 x 10-6: 

− PAHs (benzo[a]pyrene, benzo[a]anthracene, benzo[b]fluoranthene, benzo[k]fluoranthene, and 
indeno[1,2,3-cd]pyrene); and 

− PCBs (Arochlor 1260). 

• Prevent the migration of the following COCs in the soil that could cause groundwater contamination 
that exceeds appropriate regulatory standards and health-based concentrations: 

 — VOCs (TCE); 

 — Herbicides (2,4-D, MCPA, and 2,4,5-T); and 

 — TPHMO. 

14.1.1.3  Cleanup standards for SWMU 27 were developed using risk-based concentrations and vadose 
zone modeling (Montgomery Watson, 1997a), which identified potential threats to background 
groundwater quality at this site. The cleanup standards developed to protect background groundwater 
quality are consistent with State Water Quality Goals (CVRWQCB, 1994) and the Tri-Regional Board 
Guidelines. The cleanup standards are provided in Table 14-1. 

14.1.1.4  The selected remedy in the ROD requires excavation of the former waste oil sump; excavating 
soil contaminated with PAHs, PCBs, petroleum hydrocarbons, and herbicides (2,4-D, MCPA, and 
2,4,5-T) from beneath the railroad tracks (between SB471 and SB470); and excavating soil contaminated 
with MCPA (a herbicide) at SB469 (the area of a suspected herbicide spill). The ROD estimated approxi-
mately 130 cubic yards (170 tons) of soil and concrete would be excavated and sent to an off-depot 
disposal facility. The ROD required the use of clean soil, imported from off-depot, for use as backfill to 
replace the excavated material. The former service pit was not recommended for excavation and disposal 
because contaminated sludge was previously removed from the pit, and the pit was filled with concrete. 
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Table 14-1. Cleanup Standards for SWMU 27 

Analytes (µg/kg) 
Benzo[a]pyrene 1,000 
Total PAHs 15,000 
Arochlor 1260 1,000 
TCE 5 
2,4-D 25 
MCPA 5,000 
2,4,5-T 5 
TPHMO 10,000 

MCPA = 2-(4-chloro-2-methylphenoxy) acetic acid 
PAH = polycyclic aromatic hydrocarbon 
SWMU = solid waste management unit 
TCE = trichloroethene 
TPHMO = total petroleum hydrocarbons as motor oil 
µg/kg = micrograms per kilogram 
2,4-D = dichlorophenoxy acetic acid 
2,4,5-T = trichlorophenoxy acetic acid 

 

14.1.1.5  The ROD required groundwater sampling for VOCs, SVOCs, and herbicides as part of the Well 
Monitoring Program to evaluate the effectiveness of the selected remedy. Groundwater concentrations 
requiring evaluation are provided in Table 14-2. 

Table 14-2. Evaluation of Groundwater Monitoring Results for LM117A 

Analytes 

Groundwater Concentrations 
Requiring Evaluation 

(µg/L) 

Exceedances of  
Concentrations Requiring 

Evaluation 1999-2004 
TCE 2.3 None 
2,4-D 70 None 
MCPA 380 None 
2,4,5-T 70 None 
TPHMO 100 None 

MCPA = 2-(4-chloro-2-methylphenoxy) acetic acid 
TCE = trichloroethene 
TPHMO = total petroleum hydrocarbons as motor oil 
µg/L = micrograms per liter 
2,4-D = dichlorophenoxy acetic acid 
2,4,5-T = trichlorophenoxy acetic acid 

 

14.1.2 Remedy Implementation 

14.1.2.1  Table 14-3 summarizes the remedy status for the Building 206 Roundhouse Sump and Area 1 
Building. 

14.1.2.2  Approximately 601 tons of THPD-contaminated soil were excavated from SWMU 27 and 
disposed of at Allied Waste Company’s Forward Landfill in Manteca, California (Shaw Environmental, 
2003). Remediation activities were performed between 21 June 1999 and 1 September 1999. Soil was 
excavated within the limits of the excavation footprint at the floor drain and locomotive pit locations to a 
depth of 5 ft bgs. The waste oil sump was excavated to a depth of approximately 19 ft bgs. Based on 
analytical results from confirmation samples, additional excavation was performed at the northern  
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Table 14-3. Building 206 Roundhouse Sump and 
Area 1 Building Remedy Status 

Remedy Component Status 
Excavation Response Complete 
Summary Status Response Complete 
Outstanding Requirements for De-listing None 

 

sidewall of the railroad track excavation and the western sidewall of the waste oil sump excavation. An 
exposed oil standpipe sump was discovered during the excavation. This sump was removed along with its 
associated piping. In addition to the soil transported to Forward Landfill, approximately 27 tons of 
petroleum-contaminated debris were transported to Kettleman Hills Landfill for disposal, and 40 gallons 
of waste oil from the oil standpipe sump were transported to Evergreen Oil in Newark, California, for 
recycling. 

14.1.2.3  Soil containing TPH above the ROD-specified cleanup standard remained at one location. 
TPHMO was reported at 15 mg/kg (cleanup standard is 10 mg/kg) at DP0102. It was determined that this 
contamination was part of the groundwater petroleum plume associated with UST Site 7d, instead of with 
SWMU 27. All other confirmation sampling results were below the ROD-specified cleanup standards. 

14.1.3 System Operation 

No ongoing operations, other than the implementation of the groundwater monitoring program, are 
required. 

14.2 Progress Since Last Review 

This is the first five-year review for DDJC-Tracy. 

14.3 Five-Year Review Process 

The site was visited with the Site Operations Manager, Mr. Marshall Cloud, on 1 March 2005. All paving 
has been restored, and there was no evidence of the prior excavation at the time of the site visit. 

14.4 Technical Assessment 

14.4.1 Remedy Performance 

14.4.1.1  Well Monitoring Program Annual Monitoring Reports were reviewed for the years 1999 
through 2004 to evaluate the likelihood of residual contamination impacting groundwater quality. This 
evaluation is summarized in Table 14-2. Although not required as a target analyte by the ROD, bis(2-
ethylhexyl)phthalate has been reported twice in groundwater samples. None of the compounds targeted in 
the ROD have been detected to date. 

14.4.1.2  To date, there is no evidence that the contaminants identified in the ROD as potential threats to 
groundwater quality are migrating to the underlying groundwater. If these compounds are migrating, the 
current rate of migration to groundwater is not measurable. This suggests that the frequency of monitoring 
for these compounds can be reduced to improve the cost effectiveness of the monitoring program. 
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14.4.2 Evaluation of Exposure Assumptions, Cleanup Standards, and RAOs 

Most cleanup standards proposed in the ROD were established on the basis of protecting groundwater 
quality. The BRA (Montgomery Watson, 1997b) did identify an unacceptable risk to human health at 
SWMU 27 based on exposure to PAHs and PCBs. The selected remedy reduced these risks to 1 x 10-6 by 
excavating contaminated soils to the specified cleanup standards for total PAHs and Arochlor 1260. The 
IRIS database was consulted, but no changes to the toxicity factors for COCs were identified. The ROD 
cleanup standards for protection of groundwater quality were derived from the site-specific water quality 
assessment. 

14.4.3 Other Information Regarding Protectiveness 

No new information has been identified that influences the protectiveness of the remedy. 

14.5 Issues 

The following issue is identified for SWMU 27. No detections of contaminants identified in the ROD for 
the evaluation of potential impacts to groundwater quality have been reported to date. It appears 
appropriate to reduce the frequency of sampling for these contaminants. 

14.6 Recommendations 

The following recommendation was identified for SWMU 27. Further sampling can be deferred until the 
next five-year evaluation. It is recommended that two quarters of VOC and SVOC data be obtained from 
LM117A in 2009 to support the next five-year review. 

14.7 Protectiveness Statement 

The remedy at SWMU 27 is protective of human health and the environment. 

14.8 Next Five-Year Review 

DDJC will perform the next five-year review in 2010. That review should address groundwater 
monitoring results to identify any impacts to groundwater quality. 
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15.0 SWMU 33 – INDUSTRIAL WASTE PIPELINE 

15.1 Remedial Action 

15.1.1 Remedy Selection 

15.1.1.1  In 1972, an existing pipeline and a storm drain line were interconnected to form the IWPL, 
which has been designated as SWMU 33 (Figure 15-1). The IWPL is constructed of 4-inch to 7-inch 
diameter pipe of varying composition (transite, vitrified clay, polyvinyl chloride) and is buried to a depth 
of approximately 2 to 4 feet below grade. Eight manholes are located along the pipeline. The pipeline 
consists of two major segments referred to as the south industrial waste pipeline (SIWPL) and the east 
industrial waste pipeline (EIWPL). The total length of the SIWPL and its branches is approximately 1,200 
lineal feet; the total length of the EIWPL and its branches is also approximately 1,200 lineal feet. The 
IWPL is no longer in use. A removal action was performed at SWMU 33 in 1997. 

15.1.1.2  BRA results (Montgomery Watson, 1997b) estimated the potential cancer risk to be 1 x 10-8 
under the construction worker exposure scenarios. The hazard index for the potential construction worker 
is estimated to be 0.0007. No ecological receptors were identified at SWMU 33. For the future 
residential-use scenario, the potential cancer risk was estimated to be 4x10-7, and the hazard index was 
0.4. 

15.1.1.3  Aldrin, dieldrin, diethylphthalate, and di-n-butylphthalate left in place following completion of 
the removal action were identified as potential threats to groundwater quality. Following is the RAO for 
SWMU 33. 

• Prevent the migration of the following COCs in the soil that could cause groundwater contamination 
to exceed appropriate regulatory standards and health-based concentrations: 

− Aldrin; 

− Dieldrin 

− Diethylphthalate; and 

− Di-n-butylphthalate. 

15.1.1.4  The cleanup standards developed to protect background groundwater quality are consistent with 
State Water Quality Goals (CVRWQCB, 1994) and the Tri-Regional Board Guidelines. The cleanup 
standards are provided in Table 15-1. 

15.1.1.5  The soil cleanup standard for TPHD was developed using the Tri-Regional Board Guidelines. 
The equilibrium partitioning limits developed in the RI/FS (Montgomery Watson, 1997a) provided 
conservative estimates of the soil concentrations required to protect background groundwater quality. 
These limits correspond to the maximum concentration expected in vadose zone water and do not account 
for an expected decrease in concentration resulting from migration through less contaminated or clean 
soils to groundwater. 

15.1.1.6  The ROD acknowledged that aldrin, dieldrin, diethylphthalate, and di-n-butylphthalate were 
left in place at SWMU 33 at concentrations above the cleanup standards. However, these contaminants 
are generally located below buildings or other paved areas, so the threat of migration to groundwater is 
considered low. Therefore, the selected remedy supplemented the grouting and excavation that occurred 
during the removal action with groundwater monitoring and institutional controls. Land-use control 
requirements are documented in the 2004 ESD (URS Group, Inc., 2004a) and include prenotification 
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Table 15-1. Cleanup Standards for SWMU 33 

Analytes (µg/kg) 
Xylenes 5 
Diethylphthalate 330 
Di-n-butylphthalate 330 
Naphthalene 330 
Aldrin 1.7 
Carbaryl 400 
Dieldrin 2 
Methiocarb 500 
TPHD 100,000 

SWMU = solid waste management unit 
TPHD = total petroleum hydrocarbons as diesel 
µg/kg = micrograms per kilogram 

 

requirements for actions that would compromise the ability of the existing cover to reduce infiltration. 
Land-use controls at SWMU 33 restrict actions that would disturb the subsurface or existing pavement 
and buildings, which could facilitate the migration of residual contamination to the underlying 
groundwater (land-use controls are not required to protect human health at this site). 

15.1.1.7  Groundwater sampling for VOCs, SVOCs, and pesticides/herbicides is required under the Well 
Monitoring Program. Concentrations of COCs exceeding the levels specified in Table 15-2 will be 
evaluated in the Annual Well Monitoring Reports. 

 

Table 15-2. Evaluation of Groundwater Monitoring Results 
for LM002A and LM129A 

Analytes 

Groundwater Concentrations 
Requiring Evaluation 

(µg/L) 

Exceedances of  
Concentrations Requiring 

Evaluation 1999-2004 
Xylenes 17 4Q99 (55 µg/L) 

1Q00 (18 µg/L) 
1Q02 (43 µg/L) 
3Q04 (17 µg/L) 

Diethylphthalate 5,600 None 

Di-n-butylphthalate 700 None 

Naphthalene 20 None 

TPHD 100 3Q01 (110 µg/L) 

Aldrin 0.05  

Carbaryl 60  

Dieldrin 0.05 4Q00 (0.037 µg/L) 
3Q01 (0.095 µg/L) 

Methiocarb 5 None 

TPHD = total petroleum hydrocarbons as diesel 
µg/L = micrograms per liter 
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15.1.2 Remedy Implementation 

15.1.2.1  Table 15-3 summarizes the remedy status for SWMU 33. 

 

Table 15-3. SWMU 33 Remedy Status 
Remedy Component Status 

Excavation Response Complete 
  
Pipe Grouting/Removal Response Complete 
  
Manhole Abandonment Response Complete 
  
Institutional Controls 
• Establish notification procedure for construction activities or land-use 

changes in the IMP 
• Maintain administrative controls (i.e., IMP appendix and notification 

procedures), existing structures, and pavement 
• Perform annual site inspection and review to ensure compliance with 

controls and to correct any deficiencies in the existing cover or notification 
procedure 

• Follow defined procedures in the event of a change in land use 
• Install warning signs 
• Ensure controls are restored following construction activities 

Remedial Action in Place 

  
Summary Status Response Complete 
  
Outstanding Requirements for De-listing None 

SWMU = solid waste management unit 

 

15.1.2.2  Remedial efforts (performed as a removal action) on the IWPL began on 13 October 1997 and 
were completed on 19 December 1997. Remedial activities are documented in the DDJC-Tracy Remedial 
Action Report for Solid Waste Management Units 2, 3, and 33 (URS Group, Inc., 2002). 

15.1.2.3  Implementation included the excavation of contaminated soil in the vicinity of soil borings 
SB464 and SB462. Following excavation of the contaminated soil, the pipe ends were plugged with an 
expandable plug and grouted. 

15.1.2.4  Manhole W-3 was cleaned and demolished. Appropriate sections of a vitrified clay pipe were 
cut and removed; personnel from Triad Environmental cut and removed appropriate sections of an 
asbestos pipe. Confirmation samples were collected from each side wall and the floor of the excavation 
pit. The analytical results from the samples taken from manhole W-3 were found to have concentrations 
of COCs that were below the cleanup standards. 

15.1.2.5  Seven manholes along the IWPL were cleaned and abandoned. After cleaning, it was found that 
the floor of manhole W-5 had deteriorated, exposing the soil below. This manhole was removed 
completely, and an additional 4 feet of soil was excavated based on confirmation sampling results. All 
pipes entering these manholes were plugged using expandable plugs. For manhole W-5, the actual buried 
lines leading to this removed manhole were plugged and grouted. Finally, concrete was poured into each 
manhole that was not removed to complete the abandonment. The work at all manholes except W-5 was 
completed on 25 November 1997. Manhole W-5 was filled, and the work was completed on 11 December 
1997. 
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15.1.2.6  The remedial design required cutting, plugging, and grouting nine lateral junctions in the 
IWPL. Seven of the nine laterals were located; of these seven, four were made of asbestos pipe, and the 
other three were made of vitrified clay pipe. Triad Environmental cut and removed the four laterals made 
of asbestos pipe. The remaining three laterals were then cut and removed. All remaining buried pipes 
were plugged, grouted, and filled. After excavating manholes E-1 and E-2, laterals 255-A, 255-B, and 
255-C were to be plugged, grouted, and filled. However, laterals 255-A and 255-B could not be located. 
Finally, asphalt was placed on top of all backfilled areas. The work on the laterals was completed on 19 
December 1997. 

15.1.2.7  Five floor drains linked to the IWPL were grouted. Any remaining wastewater was first 
removed by pumping it to the portable Baker tank used to collect the wastewater from the manholes. 
Once all of the wastewater had been removed from the floor drains, the drains were grouted. The work on 
the floor drains was completed on 24 November 1997. 

15.1.2.8  Wastes were disposed of at one of the following designated disposal facilities, based on waste 
characterization. 

• CWM, Kettleman Hills facility at 35251 Old Skyline Road in Kettleman City, California. Hazardous 
waste, debris, and asbestos materials are accepted for landfill disposal by CWM. 

• Forward Landfill, Inc., 9999 South Austin Road in Manteca, California. Forward Landfill, Inc., 
accepts nonhazardous waste soil and debris for landfill disposal. 

15.1.2.9  Approximately 105 tons of contaminated soil and asbestos debris were disposed of at the 
Kettleman Hills facility. Approximately 45 tons of asphalt debris were disposed of at Forward Landfill. 

15.1.3 System Operation 

No ongoing operations, other than the implementation of the groundwater monitoring program, are 
required. 

15.2 Progress Since Last Review 

This is the first five-year review for DDJC-Tracy. 

15.3 Five-Year Review Process 

15.3.1  The DDJC, EPA, DTSC, and CVRWQCB RPMs visited SWMU 33 on 2 March 2005. There was 
no evidence of former construction at the time of the site visit. All six warning signs were located and in 
adequate condition. 

15.3.2  Mr. William Laws, the Master Planner for the Depot, was visited on 1 March 2005 to confirm 
that the appendix to the IMP addressing land-use controls for SWMU 33 was available and understood. 
The review also included an evaluation of downstream monitoring wells (see Table 15-2) and a review of 
the EPA IRIS to assess potential changes in toxicity factors associated with COCs. 
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15.4 Technical Assessment 

15.4.1 Remedy Performance 

15.4.1.1  Well Monitoring Program Annual Monitoring Reports were reviewed for the years 1999 
through 2004 to evaluate the likelihood of residual contamination impacting groundwater quality. This 
evaluation is summarized in Table 15-2. Although the contaminants identified in the ROD as potential 
threats to groundwater quality have been reported in the monitoring program, none of these contaminants 
occurs routinely, and there has only been one detection since 2002. 

15.4.1.2  The Master Planner for the Depot indicated a familiarity with the appendix specifying land-use 
control requirements at the time of the site visit, and he was able to access it readily. According to the 
IRIS database, there was a change in the toxicity factors for xylene and naphthalene. No impacts to 
human health were anticipated in the BRA (Montgomery Watson, 1997b) for xylene or naphthalene. The 
RfD, RfC, and cancer assessment were modified for xylene in 2003. The RfD and RfC were modified for 
naphthalene in 1998. Changes to these toxicity factors may affect the estimated risk of exposure to 
xylenes and naphthalene at SWMU 33; however, neither contaminant was reported in confirmation 
samples collected at the site. There is no known residual naphthalene or xylenes contamination to pose a 
risk. 

15.4.1.3  No opportunities for optimization were identified. 

15.4.2 Evaluation of Exposure Assumptions, Cleanup Standards, and RAOs 

15.4.2.1  The ROD cleanup standards for the protection of groundwater quality were derived from the 
site-specific water quality assessment. The monitoring program results suggest that the removal action 
effectively addressed soil contamination associated with SWMU 33. 

15.4.2.2  Residual concentrations of xylene and naphthalene were reviewed because of their changes in 
toxicity factors. Neither contaminant was present at reportable levels in the confirmation samples 
collected following the removal action. 

15.4.3 Other Information Regarding Protectiveness 

No new information has been identified that influences the protectiveness of the remedy. 

15.5 Issues 

No outstanding issues were identified for SWMU 33. 

15.6 Recommendations 

15.6.1  Land-use controls should be maintained in accordance with the requirements of the 2004 ESD 
(URS Group, Inc., 2004a). Self monitoring of institutional control status will be included in the annual 
report. Annual review of institutional controls was not required until the 2004 ESD. SWMU 33 can be 
de-listed. 

15.6.2  It is recommended that LM002A continue to be sampled for VOCs and OC pesticides; however, 
SVOCs have not been reported to date, and it is recommended that SVOC analysis be discontinued. 
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15.7 Protectiveness Statement 

The remedy at SWMU 33 is protective of human health and the environment. 

15.8 Next Five-Year Review 

DDJC will perform the next five-year review in 2010. The review should address the following issues: 

• Evaluation of groundwater monitoring results, to ensure the remedy is effectively protecting 
groundwater quality; and 

• Review of the adequacy of the administration of land-use controls. 
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16.0 DSERTS 67 – NORTHERN DEPOT SOILS AREA 

16.1 Remedial Action 

16.1.1 Remedy Selection 

16.1.1.1  DSERTS 67, also known as the Northern Depot Soils Area, is north of the storm drain and 
sewage lagoons. The site was reportedly used as a storage area for the National Stockpile of Strategic 
Metals. From shortly after WWII until the 1980s, ferrous chromium ore was stored at this site. From 
shortly after WWII until the 1970s, manganese ore also was stored in this area. From 1980 to 1986, lead 
ballast was stored in this area. 

16.1.1.2  The analytical results for surface and near-surface soil samples collected in October 1994, 
during Phase II of the RI at DSERTS 67, indicated that arsenic and manganese may be introduced into 
airborne particulate matter at levels that pose potential non-carcinogenic risks to grader operators and 
construction workers. The RAO for DSERTS 67 is to prevent future grader operators or construction 
workers from being exposed to concentrations of arsenic and manganese in the surface and near-surface 
soils that would result in a hazard index greater than 1.0 (Radian International, 1998a). 

16.1.1.3  The remedy selected in the ROD consisted of installing an asphalt cover over the soils that have 
elevated levels of arsenic and manganese. The total area requiring the cover was estimated in the ROD to 
be 138,000 square feet. The cover was intended to provide a barrier to prevent grader operators or 
construction workers from coming into contact with the surface soils containing elevated levels of arsenic 
and manganese. The ROD required the cover to be inspected annually to ensure that the asphalt remained 
intact. The chosen remedy did not reduce the toxicity or volume of the arsenic or manganese, but it 
reduced their mobility in surface and near-surface soils. The remedy is protective of human health and the 
environment by eliminating the direct contact pathway. 

16.1.1.4  The ROD identified no chemical-specific applicable or relevant and appropriate requirements 
(ARARs) because arsenic and manganese concentrations in soil did not pose a threat to groundwater 
(Montgomery Watson, 1997a). The potential concern was the inhalation, dermal contact, or ingestion of 
COPCs in surface and near-surface soil by grader operators or construction workers. Cleanup standards 
correspond to risk-based concentrations (RBCs) that reduce the hazard index to 1.0. The soil cleanup 
standards presented in the ROD, as amended by the 2001 ESD (URS Group, Inc., 2001a) were 48 mg/kg 
for arsenic and 812 mg/kg for manganese. The 2001 ESD also modified the remedy to an aggregate 
cover, rather than asphalt, as was specified in the ROD. The amended cleanup standards are provided in 
Table 16-1. 

Table 16-1. Cleanup Standards for DSERTS 67 
Analytes (mg/kg) 

Arsenic 48 
Manganese 812 

DSERTS = Defense Site Environmental Reporting and Tracking System 
mg/kg = milligrams per kilogram 

 

16.1.1.5  No threat to groundwater quality was identified for DSERTS 67, so the site is not targeted in 
the Annual Well Monitoring Program. The 2004 ESD updated the land-use control requirements for 
DSERTS 67, including monitoring requirements, to ensure that the appropriate land-use controls are 
being implemented. 
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16.1.2 Remedy Implementation 

16.1.2.1  Table 16-2 summarizes the remedy status for DSERTS 67. 

 

Table 16-2. DSERTS 67 Remedy Status 
Remedy Component Status 

Aggregate Cap Response Complete 
  
Institutional Controls 
• Establish notification procedure for construction activities or land-use 

changes in the IMP 
• Maintain administrative controls (i.e., IMP appendix and notification 

procedures); existing structures; aggregate base, gravel, and asphalt 
covers; and vegetation. 

• Perform annual site inspection and review to ensure compliance with 
controls and to correct any deficiencies in the existing cover or 
notification procedure 

• Follow defined procedures in the event of a change in land use 
• Install warning signs 
• Ensure controls are restored following construction activities 

Remedial Action in Place 

  
Summary Status Response Complete 
  
Outstanding Requirements for De-listing None 

DSERTS = Defense Site Environmental Reporting and Tracking System 

 

16.1.2.2  Between 8 April 2002 and 31 July 2002, construction activities were conducted to install the 
aggregate base (AB) cover in the southeastern portion of DSERTS 67 (Shaw Environmental, 2004b). The 
area of the AB cover measures 65,700 square feet, which is greater than the 63,500 square feet estimated 
(Shaw Environmental, 2004b). 

16.1.2.3  Gravel previously installed over 16,400 square feet to the north of the AB cover is consistent 
with the ESD, but it is not the equivalent of the AB cover.  Pre-existing asphalt covers an additional 5,200 
square feet to the north of the AB cover. In addition, the GWTP 1 facility covers an area of 2,000 square 
feet of DSERTS 67, preventing exposure to contaminated shallow surface and near-surface soils. The 
remaining 11,900 square feet is covered by soil supporting a dense growth of grass. Analyses of three 
design data collection effort (DDCE) samples collected within the grassy area and one sample collected 
immediately north of the grassy area indicated arsenic and manganese concentrations were below the 
cleanup standards of 48 mg/kg and 812 mg/kg for arsenic and manganese, respectively (URS Group, Inc., 
2001a). These findings were documented in the approved Remedial Action Plan (IT Corporation, 2001); 
as a result, the grassy area was not disturbed during the remedial action. 

16.1.2.4  The grassy area in the northwestern portion of DSERTS 67 is approximately 12% of the total 
area of DSERTS 67, and it does not have an aggregate cover in accordance with ROD requirements. Soil 
in this area may have concentrations of arsenic and manganese exceeding the cleanup standard, though 
one sample (SL0018) collected within the grassy area of DSERTS 67 had concentrations of arsenic and 
manganese below cleanup standards. The grassy area is inaccessible to grading equipment, and a warning 
sign will be installed to discourage dust-generating activities. 
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16.1.3 System Operation 

Land-use control requirements are documented in Sections 2.0 and 6.0 of the 2004 ESD (URS Group, 
Inc., 2004a). These requirements include supplemental land-use controls to ensure the long-term 
protection of human health. The land-use control protocols must be followed and monitored, and personal 
protective equipment (PPE) will have to be evaluated for potential future construction workers 
performing any ground-disturbing activity at any portion of the site. Any change in the composition of the 
cover (e.g., converting asphalt to gravel) triggers the pre-notification requirements that are described in 
Section 2.0 and Appendix F of the 2004 ESD (URS Group, Inc., 2004a). Maintenance of the various 
covers is necessary to ensure the continued integrity and performance of the remedy. 

16.2 Progress Since Last Review 

This is the first five-year review for DDJC-Tracy. 

16.3 Five-Year Review Process 

DSERTS 67 was visited by the DDJC, EPA, DTSC, and CVRWQCB RPMs on 2 March 2005. The 
review included an inspection of the cover and the signs required as institutional controls. Mr. William 
Laws, the Master Planner for the Depot, was visited on 1 March 2005 to confirm that the appendix to the 
IMP addressing land-use controls for DSERTS 67 was available and understood. 

16.4 Technical Assessment 

16.4.1 Remedy Performance 

16.4.1.1  At the time of the site inspection, two of the three signs indicating a potential health risk were 
missing. There was evidence of a drainage way that is eroding a portion of the cover, and significant 
ponded water near the eastern end of the site was present at the time of the inspection. 

16.4.1.2  At the time of the site visit, the Master Planner for the Depot indicated familiarity with the 
appendix specifying land-use control requirements, and he was able to access it readily. The IRIS 
database was consulted for potential changes to the toxicity factors, but none have occurred since the 
BRA (Montgomery Watson, 1997b) was completed. 

16.4.1.3  The missing signs suggest that alternative locations or sign construction methods should be 
evaluated to provide a more durable sign. The erosion concern could be addressed by providing a 
concrete culvert to direct the drainage across the cover. 

16.4.2 Evaluation of Exposure Assumptions, Cleanup Standards, and RAOs 

The ROD cleanup standards for protection of human health were developed from the BRA (Montgomery 
Watson, 1997b). No changes to the toxicity factors were identified for arsenic or manganese, so the 
recommended cleanup standards are still valid. 

16.4.3 Other Information Regarding Protectiveness 

No new information has been identified that influences the protectiveness of the remedy. 
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16.5 Issues 

No outstanding issues were identified for DSERTS 67. 

16.6 Recommendations 

Land-use controls should be maintained in accordance with the requirements of the 2004 ESD (URS 
Group, Inc., 2004a). Self monitoring of the institutional control status will be included in the annual 
report. Annual review of institutional controls was not required until the 2004 ESD. A technical 
memorandum will be prepared in fall 2005 to address cap monitoring frequency and a solution for cap 
maintenance. After the deficient cover and missing signs are addressed, DSERTS 67 can be de-listed. 

16.7 Protectiveness Statement 

The remedy at DSERTS 67 is protective of human health and the environment. 

16.8 Next Five-Year Review 

DDJC will perform the next five-year review in 2010. The review should include: 

• Verification that the warning signs are being properly maintained; and 

• Assessment of the integrity of the cover. 

 



 
 

DSERTS 67 - Northern soils cover looking east 

 

 
 

DSERTS 67 - Northern soils cover, showing wear, puddling, looking NE 
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17.0 DSERTS 72 – NORTHERN DEPOT SOIL STOCKPILES 

17.1 Remedial Action 

17.1.1 Remedy Selection 

17.1.1.1  Historically, pesticide application trucks were washed out into the industrial waste lagoon 
(formerly SWMU 3). The source of contaminants at DSERTS 72 is uncertain, but it is possible that some 
of the wash water used at SWMU 3 spilled onto the soil surrounding the lagoons. Currently, the DSERTS 
72 site is not used. 

17.1.1.2  During construction activities at SWMUs 2 and 3, a storm drain west of the SWMUs was 
inadvertently plugged. Intense rains during the winter of 1998/1999 caused localized flooding at DDJC-
Tracy, in part because of the plugged storm drain. DDJC-Tracy was directed to excavate and remove the 
pipeline from service and to redirect the stormwater to the stormwater detention pond (SWMU 4) (ICF 
Kaiser Engineers, Inc., 1999). 

17.1.1.3  Between December 1998 and February 1999, ICF Kaiser Engineers, Inc., installed a new storm 
drain and catch basin west of SWMUs 2 and 3 in DSERTS 72. Soil excavated during the installation was 
stockpiled, sampled, and classified for use as backfill or for off-site disposal. 

17.1.1.4  Analytical results from the soil stockpiles indicated the presence of dieldrin, selenium, 
chlordane, endrin, DDD, DDE, and DDT. TPHMO also was detected in stockpile samples. Based on 
these results, further sampling was warranted to determine the extent of contamination and the potential 
impact of the COCs to the groundwater beneath DSERTS 72. In October 1999, March 2000, and January 
2001, additional soil and groundwater samples were collected. 

17.1.1.5  No further action (NFA) was identified as the selected remedy for DSERTS 72 (URS Group, 
Inc., 2001b) because there is no substantial existing or potential risk to public health or the environment 
from DSERTS 72. Total DDX and dieldrin were detected in one groundwater sample but not in the soil 
sample collected a short distance above that groundwater sample, indicating that DSERTS 72 is not a 
continuing source of pesticides migrating to groundwater. In addition, analyses were conducted on DI 
WET extracts from five soil samples to determine the amount of pesticides that could be dissolved in 
rainwater and migrate to groundwater. Pesticides were not detected in any of the DI WET extract 
samples, confirming that DSERTS 72 soil is not a current or future source of pesticide concentrations in 
groundwater. No habitat for ecological receptors was identified at the site. 

17.1.1.6  The health risk assessment in the no further response action planned (NFRAP) document (URS 
Group, Inc., 2001b) used the light industrial worker and construction worker exposure scenarios. Because 
the health risk assessment did not address the residential-use scenario, land-use controls were added for 
DSERTS 72 in the 2004 ESD (URS Group, Inc., 2004a). The following land-use controls are included: 

• Define specific controls in an appendix to the IMP; 

• Establish a notification procedure for land-use changes; 

• Maintain administrative controls (i.e., IMP appendix and notification procedures); 

• Perform annual reviews to ensure compliance with controls and to correct any deficiencies in the 
notification procedure; and 
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• Follow defined procedures in the event of a change in land use. 

17.1.2 Remedy Implementation 

17.1.2.1  Table 17-1 summarizes the remedy status for DSERTS 72. 

 

Table 17-1. DSERTS 72 Remedy Status 
Remedy Component Status 

Institutional Controls 
• Establish notification procedure for land-use changes in the IMP 
• Maintain administrative controls (i.e., IMP appendix and notification 

procedures) 
• Perform annual review to ensure compliance with controls and to 

correct any deficiencies in the notification procedure 
• Follow defined procedures in the event of a change in land use 

Remedial Action in Place 

  
Summary Status Response Complete 
  
Outstanding Requirements for De-listing None 

DSERTS = Defense Site Environmental Reporting and Tracking System 

 

17.1.2.2  Land-use controls were required in the 2004 ESD (URS Group, Inc., 2004a). Appendix F to the 
2004 ESD is the Appendix to the IMP for implementing the land-use controls. 

17.1.3 System Operation 

Land-use control requirements are documented in Section 2.0 of the 2004 ESD. 

17.2 Progress Since Last Review 

This is the first five-year review for DDJC-Tracy. 

17.3 Five-Year Review Process 

17.3.1  The DDJC, EPA, DTSC, and CVRWQCB RPMs visited DSERTS 72 on 2 March 2005. The 
surface of the site had been restored, and there was no evidence of the former construction at the time of 
the site visit. 

17.3.2  Mr. William Laws, the Master Planner for the Depot, was visited on 1 March 2005 to confirm 
that the appendix to the IMP addressing land-use controls for DSERTS 72 was available and understood. 

17.4 Technical Assessment 

17.4.1 Remedy Performance 

17.4.1.1  At the time of the site visit, the Master Planner for the Depot indicated familiarity with the 
appendix specifying land-use control requirements, and he was able to access it readily. The IRIS 
database was consulted for potential changes to the toxicity factors, but none have occurred since the 
BRA (Montgomery Watson, 1997b) was completed. 
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17.4.1.2  No opportunities for optimization were identified. 

17.4.2 Evaluation of Exposure Assumptions, Cleanup Standards, and RAOs 

The remedy for DSERTS 72 is limited to land-use controls. If the land-use changes, the need for cleanup 
standards will have to be re-evaluated. 

17.4.3 Other Information Regarding Protectiveness 

No new information has been identified that influences the protectiveness of the remedy. 

17.5 Issues 

No outstanding issues were identified for DSERTS 72. 

17.6 Recommendations 

Land-use controls should be maintained in accordance with the requirements of the 2004 ESD (URS 
Group, Inc., 2004a). Self monitoring of institutional control status will be included in the annual report. 
Annual review of institutional controls was not required until the 2004 ESD. DSERTS 72 can be de-
listed. 

17.7 Protectiveness Statement 

The remedy at DSERTS 72 is protective of human health and the environment. 

17.8 Next Five-Year Review 

DDJC will perform the next five-year review in 2010. The review should include verification that the 
warning signs are being properly maintained. 

 



 
 

DSERTS 72 – Looking Northwest 
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18.0 BUILDING 30 DRUM STORAGE AREA 

18.1 Remedial Action 

18.1.1 Remedy Selection 

18.1.1.1  The Building 30 Drum Storage Area is in the southern portion of the depot, near the 
Consolidated Subsistence Facility. The original area of the site was much larger, but it is now partially 
covered by the Consolidated Subsistence Facility, which was constructed in 1992. During construction of 
the facility, buried drums were discovered in the vicinity of Drum Storage Area Building 30. The site now 
encompasses a relatively small area between a forklift ramp and the central office on the northern side of 
the Consolidated Subsistence Facility. Bis(2-ethylhexyl)phthalate and di-n-butylphthalate were detected 
several times in soil samples collected at the site. Benzyl alcohol and diethylphthalate were detected in 
only one sample. Although phthalates are commonly introduced into environmental samples as part of 
laboratory analytical procedures, the distribution and magnitude of the concentrations indicate that these 
detected concentrations may be representative of site conditions. 

18.1.1.2  Vadose zone modeling (Montgomery Watson, 1997a) identified potential threats to background 
groundwater quality at this site. Groundwater data were not available for use as a basis for selecting the 
remedy at the time of the ROD. 

18.1.1.3  Institutional controls were selected as the remedy in the ROD (paved areas would be 
maintained to reduce infiltration and migration of contaminants to groundwater). The remedy also 
included the installation of one monitoring well downgradient from the site. Four rounds of monitoring 
for pesticides was agreed upon as a substitute for extending the RI. 

18.1.1.4  The ROD required an evaluation of the selected remedy if groundwater concentrations exceed 
the concentrations of VOCs or SVOCs indicated in Table 18-1 or if increasing concentration trends are 
observed. 

 

Table 18-1. Evaluation of Groundwater Monitoring Results for LM169A 

Analytes 

Groundwater Concentrations 
Requiring Evaluation 

(µg/L) 

Exceedances of  
Concentrations Requiring 

Evaluation 1999-2004 
Benzyl alcohol 10 None 
Bis(2-ethylhexyl)phthalate 10a None 
Diethylphthalate 5,600 None 
Di-n-butyl phthalate 700 None 
TCE 2.3 None 
PCE 2a None 
a For these compounds, results above the estimated detection limit will be reported as trace amounts and will be evaluated. 

Where the actual detection limit differs significantly from the estimated detection limit because of matrix or other effects, the 
case will be flagged. 

PCE = tetrachloroethene 
TCE = trichloroethene 
µg/L = micrograms per liter 
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18.1.1.5  Additional clarification of the institutional control requirements for the Building 30 Drum 
Storage Area was provided in the 2001 ESD (URS Group, Inc., 2001a) and the 2004 ESD (URS Group, 
Inc., 2004a). 

18.1.2 Remedy Implementation 

18.1.2.1  Table 18-2 summarizes the remedy status for the Building 30 Drum Storage Area. 

 

Table 18-2. Building 30 Drum Storage Area Remedy Status 
Remedy Component Status 

Institutional Controls 
• Establish notification procedure for construction activities or land-

use changes in the IMP 
• Maintain administrative controls (i.e., IMP appendix and 

notification procedures), existing structures, and pavement 
• Perform annual site inspection and review to ensure compliance 

with controls and to correct any deficiencies in the existing cover or 
notification procedure 

• Follow defined procedures in the event of a change in land use 
• Install warning signs 
• Ensure controls are restored following construction activities 

Remedial Action in Place 

  
Summary Status Response Complete 
  
Outstanding Requirements for De-listing None 

 

18.1.2.2  Monitoring well LM169A was installed in accordance with ROD requirements in November 
1997. The addition of land-use controls was initially documented in Remedial Action Report for 
Institutional Controls at SWMU 7, SWMU 33, Building 30 Drum Storage Area, and Northern Depot Soils 
Area at DDJC-Tracy (Radian International, 2000). Two warning signs were posted at Building 30 in 
April 1999. An Addendum to Future Development Report (Radian International, 1998c) initially 
documented land-use controls for the site. Land-use controls were further refined in the 2004 ESD (URS 
Group, Inc., 2004a) that included an appendix to the IMP. 

18.1.3 System Operation 

Land-use control requirements are documented in Section 2.0 of the 2004 ESD (URS Group, Inc., 2004a). 

18.2 Progress Since Last Review 

This is the first five-year review for DDJC-Tracy. 

18.3 Five-Year Review Process 

18.3.1  The Building 30 Drum Storage Area was visited with the Site Operations Manager, Mr. Marshall 
Cloud, on 1 March 2005. The visit included an inspection of the warning sign required as an institutional 
control. 

18.3.2  Mr. William Laws, the Master Planner for the Depot, was visited on 1 March 2005 to confirm 
that the appendix to the IMP addressing land-use controls for the Building 30 Drum Storage Area was 
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available and understood. The review also included an evaluation of downgradient monitoring wells (see 
Table 18-1). 

18.4 Technical Assessment 

18.4.1 Remedy Performance 

18.4.1.1  Well Monitoring Program Annual Monitoring Reports were reviewed for the years 1999 
through 2004 to evaluate the likelihood of residual contamination impacting groundwater quality. This 
evaluation is summarized in Table 18-1. 

18.4.1.2  At the time of the site visit, the Master Planner for the Depot indicated familiarity with the 
appendix specifying land-use control requirements, and he was able to access it readily. The warning sign 
installed as an institutional control was located and in good condition. 

18.4.1.3  To date, none of the COCs identified in the ROD as potential threats to groundwater quality has 
been detected at a concentration requiring evaluation. This suggests that the frequency of monitoring for 
these compounds can be reduced to improve the cost effectiveness of the monitoring program. 

18.4.2 Evaluation of Exposure Assumptions, Cleanup Standards, and RAOs 

The remedy for the Building 30 Drum Storage Area was based solely on a potential threat to groundwater 
quality. No contaminants have been detected at LM169A. The remedy appears to be effective in 
protecting groundwater quality. 

18.4.3 Other Information Regarding Protectiveness 

No new information has been identified that influences the protectiveness of the remedy. 

18.5 Issues 

No outstanding issues were identified for the Building 30 Drum Storage Area. 

18.6 Recommendations 

The land-use controls documented in the 2004 ESD should be maintained to protect the underlying 
groundwater from potential contaminant migration. Self monitoring of institutional controls status will be 
included in the annual report. Annual review of institutional controls was not required until the 2004 
ESD. It is recommended that monitoring be discontinued at LM169A and that this site be de-listed. 

18.7 Protectiveness Statement 

The remedy at the Building 30 Drum Storage Area is protective of human health and the environment. 

18.8 Next Five-Year Review 

DDJC will perform the next five-year review in 2010. That review should include a review of the 
adequacy of the administration of land-use controls, including the condition of the warning sign on 
Building 30. 
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19.0 EASTERN DEPOT SOILS AREA 

19.1 Remedial Actions 

19.1.1 Remedy Selection 

19.1.1.1  The non-vegetated areas on the eastern side of the depot were historically used for grader-
training exercises. These areas were sampled during the RI (Montgomery Watson, 1997a). The BRA 
(Montgomery Watson, 1997b) concluded that the health risk in the Eastern Depot Soils Area was 
acceptable under the current land-use scenario. Under the future-resident scenario, the cancer risk was 
estimated at 6x10-5, and the hazard index was estimated at 3. 

19.1.1.2  The ROD did not address future land-use controls for the Eastern Depot Soils Area; however, 
land-use controls were added in the 2004 ESD (URS Group, Inc., 2004a) to address potential health risks 
in the event of a land-use change. Land-use controls in the 2004 ESD include the following: 

• Define specific controls in an appendix to the IMP; 

• Establish notification procedure for construction activities or land-use changes in the IMP; 

• Maintain administrative controls (i.e., IMP appendix and notification procedures), existing structures, 
and pavement; 

• Perform annual site inspections and reviews to ensure compliance with controls and to correct any 
deficiencies in the existing cover or notification procedure; and  

• Follow defined procedures in the event of a change in land use. 

19.1.2 Remedy Implementation 

19.1.2.1  Table 19-1 summarizes the remedy status for the Eastern Depot Soils Area. 

 

Table 19-1. Eastern Depot Soils Area Remedy Status 
Remedy Component Status 

Institutional Controls 
• Establish notification procedure for land-use changes in the IMP 
• Maintain administrative controls (i.e., IMP appendix and 

notification procedures) 
• Perform annual review to ensure compliance with controls and to 

correct any deficiencies in the notification procedure 
• Follow defined procedures in the event of a change in land use 

Remedial Action in Place 

  
Summary Status Response Complete 
  
Outstanding Requirements for De-listing None 

 

19.1.2.2  Land-use controls are defined in the 2004 ESD (URS Group, Inc., 2004a), which included an 
appendix to the IMP. 
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19.1.3 System Maintenance 

The maintenance of land-use controls will be addressed each year in future Well Monitoring Program 
Annual Monitoring Reports. This is a requirement of the 2004 ESD (URS Group, Inc., 2004a). Reporting 
for maintenance of land-use controls was not required previously. 

19.2 Progress Since Last Review 

This is the first five-year review for DDJC-Tracy. 

19.3 Five-Year Review Process 

The Eastern Depot Soils Area was visited on 1 March 2005 with the Site Operations Manager, 
Mr. Marshall Cloud. Mr. William Laws, the Master Planner for the Depot, was visited on 1 March 2005 
to confirm that the appendix to the IMP addressing land-use controls for the Eastern Depot Soils Area 
was available and understood. 

19.4 Technical Assessment 

At the time of the site visit, the Master Planner for the Depot indicated familiarity with the appendix 
specifying land-use control requirements, and he was able to access it readily. 

19.4.1 Remedy Performance 

19.4.1.1  There is no ongoing monitoring for the Eastern Depot Soils Area. The 2004 ESD (URS Group, 
Inc., 2004a) added new reporting requirements for land-use controls that will be included in forthcoming 
Annual Monitoring Reports. 

19.4.1.2  No opportunities for optimization beyond the clarifications of the 2004 ESD were identified. 

19.4.2 Evaluation of Exposure Assumptions, Cleanup Standards, and RAOs 

No cleanup standards or RAOs were developed previously for the Eastern Depot Soils Area. The 
appropriate RAO would be to prevent exposure to aluminum, arsenic, chlordane, dieldrin, DDX, and 
PCBs under a residential land-use scenario. 

19.4.3 Other Information Regarding Protectiveness 

No new information has been identified that influences the protectiveness of the remedy. 

19.5 Issues 

No outstanding issues were identified at the Eastern Depot Soils Area. 

19.6 Recommendations 

De-listing is recommended for the Eastern Depot Soils Area. Self monitoring of institutional control 
status will be included in the annual report. Annual review of institutional controls was not required until 
the 2004 ESD. 
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19.7 Protectiveness Statement 

The remedy at the Eastern Depot Soils Area (including the identified land-use controls) is protective of 
human health and the environment. 

19.8 Next Five-Year Review 

DDJC will perform the next five-year review in 2010. The review should include a review of the 
adequacy of the administration of land-use controls. 
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20.0 SOUTHERN DEPOT SOILS AREA 

20.1 Remedial Actions 

20.1.1 Remedy Selection 

20.1.1.1  The non-vegetated areas on the southern side of the depot were historically used for grader 
training exercises. These areas were sampled during the RI (Montgomery Watson, 1997a). The BRA 
(Montgomery Watson, 1997b) concluded that the health risk in the Southern Depot Soils Area was 
acceptable under the current land-use scenario. Under the future-resident scenario, the cancer risk was 
estimated at 2x10-5. 

20.1.1.2  The ROD did not address future land-use controls for the Southern Depot Soils Area; however, 
land-use controls were added in the 2004 ESD (URS Group, Inc., 2004a) to address potential health risks 
in the event of a land-use change. Land-use controls in the 2004 ESD include the following: 

• Define specific controls in an appendix to the IMP; 

• Establish a notification procedure for construction activities or land-use changes in the IMP; 

• Maintain administrative controls (i.e., IMP appendix and notification procedures), existing structures, 
and pavement; 

• Perform annual site inspections and reviews to ensure compliance with controls and to correct any 
deficiencies in the existing cover or notification procedure; and 

• Follow defined procedures in the event of a change in land use. 

20.1.2 Remedy Implementation 

20.1.2.1  Table 20-1 summarizes the remedy status for the Southern Depot Soils Area. 

 

Table 20-1. Southern Depot Soils Area Remedy Status 
Remedy Component Status 

Institutional Controls 
• Establish notification procedure for land-use changes in the IMP 
• Maintain administrative controls (i.e., IMP appendix and 

notification procedures) 
• Perform annual review to ensure compliance with controls and to 

correct any deficiencies in the notification procedure 
• Follow defined procedures in the event of a change in land use 

Remedial Action in Place 

  
Summary Status Response Complete 
  
Outstanding Requirements for De-listing None 

 

20.1.2.2  Land-use controls defined in the 2004 ESD (URS Group, Inc., 2004a) included an appendix to 
the IMP. 
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20.1.3 System Maintenance 

The maintenance of land-use controls will be addressed each year in future Well Monitoring Program 
Annual Monitoring Reports. This is a requirement of the 2004 ESD (URS Group, Inc., 2004a). Reporting 
for maintenance of land-use controls was not required previously. 

20.2 Progress Since Last Review 

This is the first five-year review for DDJC-Tracy. 

20.3 Five-Year Review Process 

The Southern Depot Soils Area was visited on 1 March 2005 with the Site Operations Manager, 
Mr. Marshall Cloud. Mr. William Laws, the Master Planner for the Depot, was visited on 1 March 2005 
to confirm that the appendix to the IMP addressing land-use controls for the Southern Depot Soils Area 
was available and understood. 

20.4 Technical Assessment 

20.4.1 Remedy Performance 

20.4.1.1  There is no ongoing monitoring for the Southern Depot Soils Area. The 2004 ESD added new 
reporting requirements for land-use controls that will be included in forthcoming Annual Monitoring 
Reports. 

20.4.1.2  No opportunities for optimization beyond the clarifications of the 2004 ESD were identified. 

20.4.2 Evaluation of Exposure Assumptions, Cleanup Standards, and RAOs 

No cleanup standards or RAOs were previously developed for the Southern Depot Soils Area. The 
appropriate RAO would be to prevent exposure to dieldrin under a residential land-use scenario. 

20.4.3 Other Information Regarding Protectiveness 

No new information has been identified that influences the protectiveness of the remedy. 

20.5 Issues 

No outstanding issues were identified at the Southern Depot Soils Area. 

20.6 Recommendations 

The Southern Depot Soils Area is recommended for de-listing. Self reporting of institutional control 
status will be included in the annual report. Annual review of the institutional controls was not required 
until the 2004 ESD. 

20.7 Protectiveness Statement 

The remedy at the Southern Depot Soils Area (including the identified land-use controls) is protective of 
human health and the environment. 
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20.8 Next Five-Year Review 

DDJC will perform the next five-year review in 2010. The review should include the review of the 
adequacy of the administration of land-use controls. 
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21.0 NO FURTHER ACTION SITES 

This section reviews the status of the NFA sites at DDJC-Tracy in accordance with the ROD, as modified 
by the two ESDs (URS Group, Inc., 2001a and URS Group, Inc., 2004a) and the ROD amendment (URS 
Group, Inc., 2003a). 

21.1 Basis of Selection 

21.1.1  Twenty-two sites were recommended for NFA (Table 21-1). All sites were carried through to the 
FS process if the BRA results indicated that COCs posed a significant potential risk to humans (based on 
the industrial use scenario) or ecological receptors. A site also was carried through the FS process if it 
was determined that COCs posed a threat to background groundwater quality or beneficial uses. If neither 
of these conditions was met, COCs at the site were determined to pose no threat to human health or the 
environment, and the site was recommended for NFA. 

21.1.2  Four sites had COC concentrations that posed unacceptable levels of risk to human health in a 
residential use scenario, but they did not pose unacceptable risk in the industrial use scenario; these are 
SWMU 1/Area 2, SWMU 24, Eastern Depot Soils, and Southern Depot Soils. However, these sites were 
not classified as either NFA or remedial action sites in the ROD. This oversight in the ROD is addressed 
in the institutional controls requirements in the 2004 ESD (URS Group, Inc., 2004a). The four sites are 
not considered NFA sites, and their land-use control requirements are addressed in subsequent sections. 

21.1.3  Of the 22 sites designated as NFA sites in the ROD, 3 have detectable concentrations of COCs. 
Low levels of COCs were identified at SWMU 10A, SWMU 14, and SWMU 23. The BRA (Montgomery 
Watson, 1997b) showed that COC concentrations in soil at SWMU 10A, SWMU 14, and SWMU 23 do 
not pose an unacceptable risk to human health or ecological receptors. The fate and transport evaluation 
conducted for COCs at SWMU 10A showed that the diethylphthalate and di-n-butylphthalate present in 
site soils pose a potential threat to background groundwater quality. Even though both compounds were 
reported as detected in samples of soils, they are likely to be laboratory contaminants (Montgomery 
Watson, 1997a). The cost to excavate possible phthalate contamination was estimated at $2 million to 
$4.3 million (depending on the type of disposal required). Although technically feasible, remediation was 
not recommended because of the cost, the limited number of detectable concentrations, and the reliability 
of questionable data. This site continues to be assessed through the Well Monitoring Program to 
determine whether groundwater has been impacted by COCs. The COCs at the site have not been 
detected in groundwater downgradient from the site. The fate and transport evaluations for SWMU 14 and 
SWMU 23 showed that the COCs in soils do not pose a threat to water quality. 

21.2 Five-Year Review Process 

URS visited each of the NFA sites on 1 March 2005. Mr. Marshall Cloud, serving as the site operations 
manager for these sites, was interviewed at the sites regarding historical activities and the current status of 
each site. In addition to the interviews, the five-year process for these sites consisted of a review of the 
data from the Well Monitoring Program to determine whether there is any evidence of impacts to 
groundwater quality. 

21.3 Technical Assessment 

21.3.1  Mr. Marshall Cloud  indicated that no post-ROD activities at these sites have resulted in findings 
that would prompt a re-evaluation of the NFA decision. The land use was unchanged for each of the sites 
except for the Building 23 Drum Storage Area. Building 23 has been demolished, and a new building has 
been erected on its previous site. 
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Table 21-1. No Further Action Sites 
SWMU 

Number/ 
Site Description 

Basis for No Action Determination 
(Radian International, 1998a) 

Assessment of No Further Action 
Determination 

SWMU 5 Old Industrial 
Lagoon 

VOCs, SVOCs, pesticides, petroleum hydrocarbons, and metals have not 
been released to the soil from disposal activities. The Phase I WQSA 
showed that concentrations of metals in site soils do not pose a threat to 
background water quality or beneficial uses of groundwater at SWMU 5. 
Low concentrations of TCE are present in groundwater downgradient 
from SWMU 5, but the concentrations of TCE are probably from another 
source. 

No findings from the Annual Monitoring Program 
suggest that any COPCs in soil at SWMU 5 are 
migrating to groundwater or threatening human 
health or the environment. 

SWMU 9 Subsistence 
Waste Pit 

No evidence of any buried disposal pit has been found. Metals were 
detected in site soils at concentrations that exceeded background 
thresholds slightly. However, the Phase I WQSA showed that 
concentrations of metals in site soils do not pose a possible threat to 
background water quality or beneficial uses of groundwater. Samples 
from monitoring wells adjacent to SWMU 9 do not indicate any 
groundwater contamination originates from the site. 

Very little information is available concerning disposal activities at 
SWMU 9, and it is possible that the suspected subsistence waste pit 
reported at this site may instead be the disposal area identified at 
SWMU 8. 

No findings from the Annual Monitoring Program 
suggest that any COPCs in soil at SWMU 9 are 
migrating to groundwater or threatening human 
health or the environment. 

SWMU 10 Medical Waste 
Burial Pit 

No release of contaminants to soil or groundwater is associated with 
SWMU 10. No evidence of any subsurface disposal feature was found. 
No evidence of disposal or backfilling was observed during trenching 
and soil boring activities. The Phase I and Phase II WQSA showed that 
concentrations of metals in site soils do not pose a possible threat to 
background water quality or beneficial uses of groundwater. 

No findings from the Annual Monitoring Program 
suggest that any COPCs in soil at SWMU 10 are 
migrating to groundwater or threatening human 
health or the environment. 

SWMU 
10A 

Possible 
Medical Waste 
Burial Pit 

SWMU 10A is recommended for NFA because there is no adverse 
human health risk posed by COPCs in site soils, and the COPCs that 
have been released to site soils (bis[2-ethylhexyl]phthalate, dieldrin, and 
metals) were seldom detected in soil samples and have not been detected 
in groundwater above background levels. 

No findings from the Annual Monitoring Program 
suggest that any COPCs in soil at SWMU 10A are 
migrating to groundwater or threatening human 
health or the environment. 
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Table 21-1. (Continued) 
SWMU 

Number/ 
Site Description 

Basis for No Action Determination 
(Radian International, 1998a) 

Assessment of No Further Action 
Determination 

SWMU 11 Lime/Foot 
Bath Burial 

No disposal activities have been identified at SWMU 11. In addition, no 
potential source of soil or groundwater contamination has been identified 
at this site. 

No findings from the Annual Monitoring Program 
suggest that any COPCs in soil at SWMU 11 are 
migrating to groundwater or threatening human 
health or the environment. 

SWMU 12 Embalming 
Fluid Dump 

No contaminants have been released to the soil or groundwater from the 
disposal activities at SWMU 12. None of the soil and groundwater 
samples had detectable concentrations of formaldehyde or methanol. 
Results of the Phase I WQSA indicated that concentrations of metals in 
site soils do not pose a possible threat to background water quality or 
beneficial uses of groundwater at SWMU 12. COPC concentrations at 
SWMU 12 pose a cancer risk below 1 x 10-6 and a hazard index of less 
than 1 for the construction worker. 

No findings from the Annual Monitoring Program 
suggest that any COPCs in soil at SWMU 12 are 
migrating to groundwater or threatening human 
health or the environment. 

SWMU 14 Lubrication 
Oil Dump 

SVOCs, pesticides, petroleum hydrocarbons, and metals have been 
released to vadose zone soils at SWMU 14. COPCs at SWMU 14 do not 
pose a threat to background groundwater quality based on the WQSA and 
analytical modeling. Monitoring results demonstrate that groundwater 
has not been impacted by activities at SWMU 14. COPCs at SWMU 14 
result in a cancer risk that is below 1 x 10-6 and a hazard index of less 
than 1 for the construction worker. 

No findings from the Annual Monitoring Program 
suggest that any COPCs in soil at SWMU 14 are 
migrating to groundwater or threatening human 
health or the environment. 
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Table 21-1. (Continued) 
SWMU 

Number/ 
Site Description 

Basis for No Action Determination 
(Radian International, 1998a) 

Assessment of No Further Action 
Determination 

SWMU 15 Pesticide 
Waste Trench 

There has not been a release of contaminants from the former pesticide 
waste trench to the soil and groundwater. During drilling activities, no 
subsurface evidence of a disposal area was identified. The presence of 
DDT in one soil sample at a low concentration is most likely related to a 
minor isolated spill or routine use of pesticides in the vicinity of DDJC-
Tracy and, therefore, is not interpreted as indicative of a single 
identifiable contaminant source. The presence of two metals in one 
sample at concentrations only slightly exceeding background may result 
from inherent natural variability in the environment and not be evidence 
of a contaminant source. The results of the Phase I WQSA showed that 
concentrations of metals in site soils do not pose a possible threat to 
background water quality or beneficial uses of groundwater. Based on the 
results of the analytical modeling, the constituents detected in site soils at 
SWMU 15 do not pose a threat to groundwater. 

No findings from the Annual Monitoring Program 
suggest that any COPCs in soil at SWMU 15 are 
migrating to groundwater or threatening human 
health or the environment. 

SWMU 16 Possible 
Hazardous 
Waste Storage 
Area 

There was no evidence of a disposal area at SWMU 16 based on the 
results of the Phase I RI sampling and field observations made during 
drilling. Metals were detected at concentrations only slightly greater than 
DDJC-Tracy background levels in deep soil samples, and only beryllium 
was detected at a concentration greater than two times its background 
threshold value. The metals exceeding background levels may result 
from inherent natural variability in the environment. All metals 
concentrations are less than the range of background values compiled for 
California and the San Joaquin Valley. The low levels of OC pesticides, 
dioxins, and radionuclides are limited in occurrence and are likely to 
represent background conditions at DDJC-Tracy. Results of the WQSA 
and analytical modeling performed indicate that constituents detected in 
site soils do not pose a threat to groundwater. COPCs at SWMU 16 pose 
a cancer risk that is below 1 x 10-6 and a hazard index of less than 1 for 
the construction worker. 

No findings from the Annual Monitoring Program 
suggest that any COPCs in soil at SWMU 16 are 
migrating to groundwater or threatening human 
health or the environment. 



DDJC-Tracy Five-Year Review 

K:\Wprocess\00732\Tracy\Five-Year Review\FINAL\Text.doc 21-5 September 2005 

Table 21-1. (Continued) 
SWMU 

Number/ 
Site Description 

Basis for No Action Determination 
(Radian International, 1998a) 

Assessment of No Further Action 
Determination 

SWMU 21 Battery Acid 
Dump 

No contaminants have been released to the soil and groundwater from the 
battery shop activities at SWMU 21. The isolated detection of beryllium 
in soil at a concentration only slightly above the background reference 
levels is attributed to the natural variability in the environment. Although 
total barium and iron were detected at concentrations slightly above 
background in groundwater, these metals were not detected in site soils 
above background levels. It was determined that beryllium in soil is 
unlikely to reach the groundwater within 100 years. 

No findings from the Annual Monitoring Program 
suggest that any COPCs in soil at SWMU 21 are 
migrating to groundwater or threatening human 
health or the environment. 

SWMU 22 Previous 
Hazardous 
Material 
Storage Area 

No release of contaminants to the soil from disposal activities is 
associated with SWMU 22. There are no historical data to suggest that 
metal-containing wastes were stored at this site, and the low 
concentrations of COPCs (beryllium, chromium, and molybdenum) 
detected are not distributed in any identifiable spatial pattern that would 
be indicative of an anthropogenic source. In addition, these three metals 
have not been detected above background in four quarters of 
groundwater monitoring of downgradient monitoring wells. Low levels 
of TCE and metals (copper and manganese) have been inconsistently 
detected in groundwater samples collected at SWMU 22; however, these 
constituents may be attributed to another source (SWMU 8) because they 
were not detected in soil above the background threshold at SWMU 22. 

No findings from the Annual Monitoring Program 
suggest that any COPCs in soil at SWMU 22 are 
migrating to groundwater or threatening human 
health or the environment. 

SWMU 23 Building 26 
Recoup 
Operations 

Low levels of contaminants were detected in sludge. None of the 
contaminants was present above a concentration that would pose an 
unacceptable risk to human health, ecological receptors, or groundwater 
quality. The sludge has been removed. The floor drain connects into the 
IWPL, and contamination in the IWPL is being addressed under SWMU 
20 and SWMU 33. 

No findings from the Annual Monitoring Program 
suggest that any COPCs in soil at SWMU 23 are 
migrating to groundwater or threatening human 
health or the environment. 

SWMU 25 Boundary 
Roads 

No release of contaminants to site soils is associated with SWMU 25 
dust-control activities. OC pesticides were not detected above 
background threshold levels, and petroleum hydrocarbons in the form of 
TPHD and TPHG were not detected. In addition, the results of the 
Phase I WQSA showed that concentrations of metals in site soils do not 
pose a possible threat to background water quality or beneficial uses of 
groundwater at SWMU 25. 

No findings from the Annual Monitoring Program 
suggest that any COPCs in soil at SWMU 25 are 
migrating to groundwater or threatening human 
health or the environment. 
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Table 21-1. (Continued) 
SWMU 

Number/ 
Site Description 

Basis for No Action Determination 
(Radian International, 1998a) 

Assessment of No Further Action 
Determination 

SWMU 29 Used Motor 
Oil Disposal 
Pit 

No potential source of soil and groundwater contamination was identified 
at SWMU 29. No other evidence indicates the presence or location of the 
used motor oil pit. Because no evidence of any disposal area or 
contamination was found within SWMU 29, no known risks to human 
health or the environment are caused by conditions at the site. 

No findings from the Annual Monitoring Program 
suggest that any COPCs in soil at SWMU 29 are 
migrating to groundwater or threatening human 
health or the environment. 

SWMU 30 Salvage Area Low levels of VOCs were detected in soil gas samples; however, no 
spatial pattern indicating a source area was observed. Isolated low 
concentrations of PAHs and phenols were detected in soil samples. The 
results of the Phase I WQSA showed that concentrations of metals in site 
soils do not pose a threat to background water quality or beneficial uses 
of groundwater at SWMU 30. Phenols and benzene pose a potential 
threat to groundwater at SWMU 30 based on the results of the analytical 
model. However, these constituents are not considered a threat to 
groundwater because the presence of phenols is not considered 
representative of current site conditions, and benzene was not detected in 
site soil samples. COPCs at SWMU 30 do not contribute to the human 
health risk calculated for the exposure unit associated with this site. 

No findings from the Annual Monitoring Program 
suggest that any COPCs in soil at SWMU 30 are 
migrating to groundwater or threatening human 
health or the environment. 

SWMU 31 Wood 
Preservation 
Area 

No contaminants have been released to the soil and groundwater from the 
wood preservation activities at SWMU 31. The occurrence of 
concentrations of nickel, manganese, and barium at concentrations only 
slightly above the background levels in two of four samples from one soil 
boring location are attributed to natural variability in the environment or 
minor spills. The results of the Phase I WQSA showed that 
concentrations of metals in site soils do not pose a threat to background 
water quality or beneficial uses of groundwater at SWMU 31. 

No findings from the Annual Monitoring Program 
suggest that any COPCs in soil at SWMU 31 are 
migrating to groundwater or threatening human 
health or the environment. 

SWMU 64 Waste Oil Pit The isolated occurrence of metals detected above background is not 
indicative of a contaminant source. The presence of metals at 
concentrations only slightly exceeding background may be caused by the 
variability of natural background concentrations. Based on the results of 
the Phase I RI activities, no contaminants have been released to the soil 
or groundwater from the former storage tank at SWMU 64. 

No findings from the Annual Monitoring Program 
suggest that any COPCs in soil at SWMU 64 are 
migrating to groundwater or threatening human 
health or the environment. 
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Table 21-1. (Continued) 
SWMU 

Number/ 
Site Description 

Basis for No Action Determination 
(Radian International, 1998a) 

Assessment of No Further Action 
Determination 

Area 1 
Building 
236 

Past Solvent 
Storage and 
Use 

No release of contaminants is associated with solvent storage activities at 
Area 1 Building 236. Although methylene chloride was detected in site 
soils during previous investigations, the results of the Phase I 
investigation did not confirm the presence of methylene chloride 
contamination in the soil at Building 236. In addition, 23 soil borings 
were drilled during investigations near Building 236, and methylene 
chloride contamination in soil was not found. 

No findings from the Annual Monitoring Program 
suggest that any COPCs in soil at Area 1 Building 
236 are migrating to groundwater or threatening 
human health or the environment. 

Drum 
Storage 
Area 
Building 15 

Drum Storage 
Area 

No VOC or SVOC constituents were detected in any of the soil samples 
collected in the vicinity of Building 15. Because no chemicals were 
detected in soil samples from the Drum Storage Area Building 15, no 
known risks are associated with this site. 

No findings from the Annual Monitoring Program 
suggest that any COPCs in soil at Drum Storage 
Area Building 15 are migrating to groundwater or 
threatening human health or the environment. 

Drum 
Storage 
Area 
Building 22 

Drum Storage 
Area 

No release of contaminants is associated with drum storage at Building 
22. VOCs were not detected above the reporting limits in soil samples. 
Phthalate compounds were detected sporadically and attributed to field or 
laboratory contamination. VOC contamination in nearby wells is 
probably related to disposal activities at other sites. The results of the 
analytical modeling indicated that bis(2-ethylhexyl)phthalate posed a 
threat to groundwater; however, surface infiltration at the site is not 
sufficient to transport di-n-butyl phthalate to groundwater. Numerical 
modeling results from other sites that had similar site conditions and 
concentrations of phthalates were applied to Drum Storage Area Building 
22 to further evaluate contaminant fate and transport. Based on this 
comparative assessment, bis(2-ethylhexyl)phthalate does not pose a 
threat to groundwater at Drum Storage Area Building 22. 

No findings from the Annual Monitoring Program 
suggest that any COPCs in soil at Drum Storage 
Area Building 22 are migrating to groundwater or 
threatening human health or the environment. 

Building 23 Storage Areas There has not been a release of contaminants at Building 23. VOC 
concentrations above the reporting limit were not detected in soil 
samples. A phthalate compound was detected in one sample but was 
attributed to laboratory-related contamination. COPC concentrations 
detected at Building 23 impose a cancer risk that is below 1 x 10-6 and a 
hazard index of less than 1 for the construction worker. 

No findings from the Annual Monitoring Program 
suggest that any COPCs in soil at Building 23 are 
migrating to groundwater or threatening human 
health or the environment. 
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Table 21-1. (Continued) 

COPC = contaminant of potential concern 
DDJC = Defense Distribution Depot San Joaquin California 
DDT = dichlorodiphenyltrichloroethane 
IWPL = industrial wastewater pipeline 
NFA = no further action 
OC = organochlorine 
PAH = polycyclic aromatic hydrocarbon 
RI = remedial investigation 
SVOC = semivolatile organic compound 
SWMU = Solid Waste Management Unit 
TCE = trichloroethene 
TPHD = total petroleum hydrocarbon as diesel 
TPHG = total petroleum hydrocarbon as gasoline 
VOC = volatile organic compound 
WQSA = water quality site assessment 
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21.3.2  During the site inspections, it was determined that the locations for SWMU 15 (Section 5.7.8 in 
the ROD [Radian International, 1998a]) and the Building 15 Drum Storage Area (Section 5.7.19 in the 
ROD [Radian International, 1998a]) were transposed. The maps for these sections should be reversed in 
the ROD. 

21.3.3  The Eastern Depot Soils and Southern Depot Soils Areas were identified as sites that pose health 
risks under the residential use scenario; therefore, institutional controls were added for these sites in the 
2004 ESD (URS Group, Inc., 2004a). These sites are addressed separately in Sections 19.0 and 20.0 of 
this report because they are not considered NFA sites. 

21.4 Summary of Issues 

No issues were identified during the five-year review process that raise any questions about the adequacy 
of the decisions for the NFA sites. No issues were raised regarding these sites in the public review 
process. 

21.5 Recommendations and Follow-Up Actions 

No follow-up actions were identified. 

21.6 Protectiveness Statement 

No conditions were identified at any of the following SWMUs that suggest a potential threat to human 
health or the environment: 

• SWMU 5; • SWMU 23; 

• SWMU 9; • SWMU 25; 

• SWMU 10; • SWMU 29; 

• SWMU 10A; • SWMU 30; 

• SWMU 11; • SWMU 31; 

• SWMU 12; • SWMU 64; 

• SWMU 14; • Area 1 Building 236; 

• SWMU 15; • Drum Storage Area Building 15; 

• SWMU 16; • Drum Storage Area Building 22; and 

• SWMU 21; • Building 23. 

• SWMU 22; 
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21.7 Next Review 

No further tracking of the NFA sites is recommended for future five-year reviews, with the exception of 
SWMU 10A, for which potential impacts should continue to be assessed through the Well Monitoring 
Program. 

 

 























































OSWER No. P355.7-O3B-P

C.      Early Indicators of Potential Remedy Problems

          Describe issues and observations such as unexpected changes in the cost or scope of       
          O&M or a high frequency of unscheduled repairs, that suggest that the protectiveness of
          the remedy may be compromised in the future.         
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________

D.      Opportunities for Optimization

          Describe possible opportunities for optimization in monitoring tasks or the operation of
          the remedy.
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________

D-20

















































































































































































































































































































































































































































































































DDJC-Tracy Five-Year Review 

K:\Wprocess\00732\Tracy\Five-Year Review\FINAL\Text.doc 22-1 September 2005 

22.0 RESPONSE COMPLETION PLAN 

The performance of the interim and ROD remedies over the first five years is satisfactory, though the 
groundwater VOC plume is migrating east of Banta Road from the Annex and will not be remediated by 
the pump and treat systems. The groundwater extraction system is making progress toward restoration of 
the impacted aquifer. Concentrations of TCE and PCE have steadily decreased toward levels less than 
aquifer cleanup standards, but the time period for remedial system operation to attain those standards 
specified in the OU 1 ROD (Radian International, 1998a) has not been evaluated. Whether the aquifer can 
be fully restored to background levels is not known at this time. No significant treatment plant 
modifications or new discharge facilities are required to maintain compliance with ARARs. Specific 
concerns and optimization alternatives for completing the OU 1 groundwater response action at DDJC-
Tracy and a proposed approach for completing the response action for soils is provided in the following 
paragraphs. 

22.1 Response Completion for Groundwater 

22.1.1  The remedy specified in the ROD (Radian International, 1998a) was groundwater extraction and 
treatment to restore groundwater, with long-term monitoring to assess the progress of the remedy. The 
ROD allowed for the discharge of treated water to surface water, percolation ponds, and injection 
facilities. Air stripping was specified for treatment of VOCs and GAC for treatment of pesticides. A ROD 
amendment would be required to select an alternative treatment method. 

22.1.2  As a result of the evaluation of the OU 1 remedy and progress toward cleanup standards in the 
last five years, a strategy is being developed for further evaluation, optimization, and possible 
development of a ROD amendment to modify the remedy, if warranted by results of the additional 
evaluations proposed. Finalizing the strategy for response completion will require several phases of 
evaluation. A suggested implementation plan summary, showing necessary tasks, milestones, and a 
schedule, is presented graphically on Plate 2, the DDJC-Tracy Response Completion Road Map. The 
implementation plan includes the following six elements. 

• Evaluate B Zone Capture at Banta Road; 

• Evaluate Overland Flow Impact on Plume Migration; 

• Develop and Implement Groundwater Fate and Transport Model; 

• Investigate Dieldrin Groundwater Contamination in Northwestern Corner; 

• Evaluate Natural Attenuation in Central and Northwestern Dieldrin Plumes; 

• Evaluate Natural Attenuation of VOCs in Groundwater; and 

• Evaluate Dieldrin Treatment Process. 

22.1.2.1  Evaluate B Zone Capture at Banta Road. The ROD (Radian International, 1998a) identifies 
natural attenuation as the remedy for VOC groundwater contamination east of Banta Road. Because 
concentrations in groundwater west and east of Banta Road remain above aquifer cleanup standards, the 
remaining VOC contamination, especially in the B Zone, should be evaluated. 

22.1.2.2  Natural Attenuation of VOCs in Groundwater. The presence of parameters indicating the 
natural attenuation of VOCs should be evaluated from source areas to Banta Road in addition to the 
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evaluation in the B Zone addressed in Section 22.1.2.1. The potential exists that one or more natural 
attenuation mechanisms have been operating beneath the depot property and the annex, as well as east of 
Banta Road. That potential and its progress should be assessed before the next five-year review. 

22.1.2.3  Evaluate Overland Flow Impact on Plume Migration. The TCE plume shown in 
Appendix A as Figure A-6 shows reduced TCE concentrations in the area of the overland flow plots. 
Recharge of groundwater with treated water infiltrating at the overland flow plots may have a hydraulic 
effect on the northern portion of the TCE plume. This recharge was substantially reduced during 2004 and 
early 2005 because the discharge to the overland flow areas was diverted to the southern infiltration 
galleries. The VOC plume should be monitored for increasing TCE concentrations at EW014A, EW015A, 
EW016A, EW017A, and at nearby monitoring wells because reduced surface recharge at the overland 
flow area and increased recharge at the southern galleries will change the hydraulic conditions and, 
potentially, the migration pattern of the northern TCE plume. 

22.1.2.4  Develop and Implement Groundwater Fate and Transport Model. As an important 
evaluation tool for determining the future of groundwater contamination fate and transport, a groundwater 
model is being developed. Available data and new data from other response completion activities will be 
used in the model to forecast the future behavior of the groundwater plumes over the coming decades. 
The model under development will be used to evaluate the hydraulic effects of the overland flow 
discharges, continued operation of the southern infiltration galleries, reduction of extraction for optimized 
pump and treat operations, and other scenarios that may warrant evaluation in moving toward response 
completion. The data from the natural attenuation investigation also will be used to evaluate the progress 
of the remedy east of Banta Road. 

22.1.2.5  Investigate Dieldrin Groundwater Contamination in Northwestern Corner. As discussed 
in the Conceptual Site Model (CSM) (Appendix A of this document), dieldrin in the northwestern corner 
of the depot was not mandated for remediation in the ROD. Further investigation will help define the 
lateral and vertical extent of dieldrin concentrations that exceed the aquifer cleanup standards in this area 
and will indicate whether natural attenuation is occurring here as it has in the dieldrin plume to the east. 

22.1.2.6  Evaluate Natural Attenuation in Central and Northwestern Dieldrin Plumes. Evidence of 
natural attenuation should be more clearly defined and evaluated by collecting additional soil and 
groundwater parameters. The operation of natural attenuation mechanisms, where dieldrin contamination 
exists, would support the hypothesis that remaining dieldrin may be attenuated without further 
remediation in certain areas of the depot. Natural attenuation of VOC and dieldrin contamination will be 
evaluated at specific groundwater contamination sites using cone penetrometer testing (CPT). Natural 
attenuation mechanisms include biodegradation, dispersion, dilution, adsorption, volatilization, and 
chemical or biological destruction in groundwater. Soil and groundwater samples will be analyzed for the 
parameters that indicate mechanisms for natural attenuation are present, including pH, alkalinity, nitrate, 
sulfate, dissolved oxygen, temperature, oxidation reduction potential, and chloride concentration. 

22.1.2.7  Evaluate Dieldrin Treatment Process. The ROD specifies wellhead GAC treatment for 
pesticides. The GWTP 1 treatment system, with two series of connected GAC vessels, should be 
evaluated. Concentrations of pesticides in the wells in the annex are continuing to decline. If these trends 
continue, wellhead carbon on one or two wells may be the only treatment needed, and the influent from 
remaining GWTP 1 wells could be routed to GWTP 2. 

22.1.2.8  Following evaluation of the groundwater response completion actions, a ROD amendment may 
be required. If natural attenuation, in combination with institutional or land-use controls, without 
continued extraction and treatment of groundwater is selected as the final groundwater response action for 
VOCs, dieldrin, or both, a ROD amendment to clarify the new selected remedy will be required. 
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22.2 Response Completion for Soils 

22.2.1  The remedial actions that have been completed for soils have, in general, been successful in 
meeting the requirements of the ROD (Radian International, 1998a). The 2004 ESD (URS Group, Inc., 
2004a) identified new cleanup standards for several soil sites. 

22.2.2  Remaining areas of concern include the following. 

• SWMU 7 and DSERTS 67. The land-use control signage needs to be refurbished and properly 
maintained.  

• DSERTS 67 Cap. The cap has suffered damage during rain. The drainage from the cap should be 
improved so that material from the cover is not displaced. The displaced cap material makes the cap 
less effective and introduces too much sediment into the storm drain system. 

• Land-Use Control Training. The depot might evaluate land-use control training. An apparent lack of 
upkeep on the land-use control signage may indicate lack of personnel training. 

• ICs need to be maintained for SWMU 1/Area 2, SWMUs 2/3, SWMUs 4, 6, 7, 20, 24, 33, DSERTS 
67, DSERTS 72, Building 30 Drum Storage Area, Eastern Depot Soils Area, and Southern Depot 
Soils Area. 

22.2.3  Title 22 of California Code of Regulations (CCR) Section 67391.1 restricts DTSC from 
considering property owned by the federal government to be suitable for transfer to nonfederal entities 
where hazardous wastes, constituents, or substances remain at levels that are not suitable for unrestricted 
land use, unless appropriate land-use covenants have been executed and recorded in the county. This 
regulation also requires that any site using land-use controls have an enforcement and implementation 
plan to facilitate land-use control implementation. The plan must specify the entity responsible for 
conducting inspections, the items or conditions to be observed during the inspections, and the frequency 
of the inspections. Additional documentation of land-use controls for some soil sites may be needed to 
comply with the requirements of 22 CCR 67391.1. Aside from documentation of the land-use controls, all 
other ARARs are considered to be satisfied. An appendix to the installation master plan documenting the 
implementation and maintenance requirements for land-use controls also is needed. 
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bgs below ground surface 
BRA baseline risk assessment 
BTEX benzene, toluene, ethylbenzene, xylenes 
 
Cal/EPA California Environmental Protection Agency 
CD chimney drain 
COC contaminant of concern 
COPC contaminant of potential concern 
COPEC contaminant of potential ecological concern 
CPT cone penetrometer test 
CSM conceptual site model 
 
DCE dichloroethene 
DDD dichlorodiphenyldichloroethane 
DDE dichlorodiphenyldichloroethene 
DDJC Defense Distribution Depot San Joaquin California 
DDT dichlorodiphenyltrichloroethane 
 
EE/CA engineering evaluation/cost analysis 
EPA U.S. Environmental Protection Agency 
ERA ecological risk assessment 
EU exposure unit 
 
FOC fraction organic carbon 
FS feasibility study 
 
GAC granular activated carbon 
gpm gallons per minute 
GWTP groundwater treatment plant 
 
IG infiltration gallery 
IRM interim remedial measure 
IRP Installation Restoration Program 
 
LGAC liquid phase granular activated carbon 
 
MCL maximum contaminant level 
MCPA 4-chloro-2 methylphenoxy acetic acid 
MCPP 2-(2-methyl-4-chlorophenoxy) propionic acid 
mg milligram 
mg/kg milligrams per kilogram 
mg/L milligrams per liter 
MTBE methyl tertiary-butyl ether 
 
NFA no further action 
 
PCE tetrachloroethene 
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ACRONYMS (Continued) 
 
RI remedial investigation 
ROD record of decision 
 
SVE soil vapor extraction 
SVOC semivolatile organic compound 
SWMU solid waste management unit 
 
TCE trichloroethene 
TDS total dissolved solids 
 
UST underground storage tank 
 
VOC volatile organic compound 
 
µg/L micrograms per liter 
°C degrees Celsius 
°F degrees Fahrenheit 
 
2,4-D dichlorophenoxy acetic acid 
2,4-DB 2,4-dichlorophenoxy butyric acid 
2,4,5-T trichlorophenoxy acetic acid 
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APPENDIX A: 
CONCEPTUAL SITE MODEL 

The conceptual site model (CSM) for the Defense Distribution Depot San Joaquin California, Tracy site 
(DDJC-Tracy, or the depot), describes the physical, demographic, and ecological setting of the site for 
purposes of evaluating the nature, extent, and risks from contamination. 

A.1 Physical Setting 

A1.1  Regional Physiographic Setting. DDJC-Tracy is in the northwestern portion of the San Joaquin 
Valley, near the center of the Great Valley physiographic province of California. The province is an 
elongated structural depression that measures about 400 miles north to south and averages 50 miles east to 
west (Figure A-1). Two-thirds of this province is occupied by the San Joaquin Valley. The alluvial fans 
and plains of the San Joaquin Valley are flat to gently undulating and are underlain alluvial and lacustrine 
(lake) deposits that have been eroded from the Coast Range and the Sierra Nevada Range (Poland and 
Evenson, 1966). Approximately 60 miles east of the depot is the crest of the Sierra Nevada Range. Along 
with the Coast Range mountains, to the west and southwest of the depot, the Sierra Nevada is the source 
of the alluvial deposits beneath the depot. 

A1.2  Regional Surface Water. No natural streams drain the depot or adjacent properties. Much of the 
drainage in DDJC-Tracy is controlled for agriculture. The course of Corral Hollow Creek, which drains 
the foothills of the Coast Range south of DDJC-Tracy, turns westward approximately 2 miles south of the 
depot. Stormwater runoff from within the depot is collected in drains that lead to the unlined stormwater 
detention pond in the northwestern portion of the depot (Figure A-2). The DDJC-Tracy Annex consists of 
orchards and agricultural farmland that are watered by flood irrigation (Figure A-3). On the Annex 
property, ditches convey stormwater runoff to local percolation areas between farm fields and roads. 

A1.3  In the past, wastewater from the depot was treated at the wastewater treatment plant prior to 
discharge to the sewage lagoons in the northwestern corner of the depot (Figure A-2), just east of the 
stormwater detention pond. However, wastewater has not been treated since 2002. Treated water from 
groundwater treatment plant 1 (GWTP 1) can be discharged to the sewage lagoons also; the lagoons are 
approximately 100 feet directly south of the treatment plant (see Figure A-2). The unlined lagoons receive 
water treated at GWTP 1 when water cannot be discharged into the infiltration galleries because of 
mechanical or electrical failure at the treatment plant or when the capacity of the infiltration galleries has 
been reached. The infiltration galleries on the depot are identified as Infiltration Gallery 1 (IG 1) and the 
Chimney Drain (CD 1). 

A1.4  A second groundwater treatment plant (GWTP 2) was installed at the DDJC-Tracy Annex and 
began operating in October 1998; it remains in operation. From October 2003 through September 2004, 
treated water was discharged to the overland flow area and to both South (IG 2 through IG 6) and North 
(IG 7 through IG 9) infiltration galleries (Figure A-2). 

A.2 Regional Geology and Groundwater Hydrology 

A2.1  The uppermost sedimentary deposits in the San Joaquin Valley, which comprise the groundwater 
basin, consist of the Tulare Formation and the overlying Quaternary alluvium, which derived from the 
Coast Range rocks to the southwest and the Sierra Nevada Range to the east (Figure A-1). At DDJC-
Tracy, the soils from the surface to a depth of 20 to 30 feet originated from materials eroded from the 
Coast Range and carried east by streams or winds. Silt and clay layers occur most frequently in the 
interval from the surface to 30 feet below ground surface (bgs). The shallow subsurface deposits are 
difficult to distinguish from the underlying deposits in the Upper Tulare Member of the Tulare Formation. 



Figure A-1. Location of DDJC-Tracy, Great Valley of California
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A2.2  The deposits in the DDJC-Tracy region have been identified as part of the Tulare Formation, which 
has been divided into Upper, Middle, and Lower Members. However, in the vicinity of the installation, 
only the Upper Member has been described during fieldwork associated with remedial 
investigation/feasibility study (RI/FS) activities. The Middle Tulare is the very poorly transmissive 
Corcoran Clay Member, which is estimated to be 220 to 250 feet thick. The upper surface of the Corcoran 
Clay Member occurs at an approximate depth of 220 feet bgs at DDJC-Tracy. The Upper and Lower 
Members are transmissive zones in the Tulare aquifer that are important to the water supply in the San 
Joaquin Valley. One stream channel in the Upper Tulare Member, trending approximately northeasterly 
across DDJC-Tracy and the Annex property, has been identified (Montgomery Watson, 1995a). 
Sedimentary deposits in the Middle and Lower Tulare Members have not been encountered in soil 
borings or wells at the depot. The top of the Middle Tulare Member was penetrated in the boring drilled 
for EW030C in 1996. Figure A-4 provides the stratigraphic and hydrostratigraphic nomenclature in use at 
the installation. This figure also provides the approximate depths of the regional stratigraphy and other 
relevant aquifer zones. 

A.3 General Water Quality 

A3.1  Regional Water. The area surrounding DDJC-Tracy receives surface-water recharge from the 
Coast Ranges and from irrigation water that infiltrates agricultural soil. Bicarbonate is the dominant anion 
in streams sampled from the Coast Ranges (Hotchkiss and Balding, 1971). Water from Corral Hollow 
Creek, following a course south of the depot, is dominated by sulfate. Sodium is usually the most 
abundant cation; however, calcium and magnesium also are common constituents of the stream water. 

A3.2  DDJC-Tracy Area Water. Groundwater in the area of DDJC-Tracy is generally of good quality. 
Chloride-type groundwater occurs northwest of Tracy, which may be the result of the infiltration of 
imported water from the Sacramento-San Joaquin Delta. The waters in the Sacramento-San Joaquin Delta 
range from a transitional chloride-bicarbonate type to a sodium-chloride type. Total dissolved solids 
(TDS) concentrations in this chloride-type groundwater are 1,600 and 3,500 milligrams per liter (mg/L). 
Groundwater in the vicinity of Tracy is mostly a sulfate-bicarbonate and chloride-bicarbonate type, with 
TDS levels ranging from approximately 400 to 4,200 mg/L. Groundwater in the Tracy area tends to be 
higher in sulfate, chloride, and TDS than groundwater found closer to the Sierra Nevada (Hotchkiss and 
Balding, 1971). The threshold concentrations of chloride (270.9 to 457.1 mg/L) in groundwater 
“background” sample results at DDJC-Tracy exceed the secondary maximum contaminant level (MCL) 
for drinking water (federal Environmental Protection Agency [EPA] and California EPA [Cal/EPA]), and 
the sum of nitrogen as nitrate plus nitrite threshold concentrations in groundwater background samples 
exceeds the sum of the EPA primary MCLs for nitrate and nitrite in drinking water (see Section A1.3.4). 
These exceedances indicate groundwater was less than “high quality” before it was affected by 
contaminants from the depot. 

A3.3  Low concentrations of several trace elements also were observed during evaluations of regional 
groundwater quality (Dubrovsky et al., 1991). These elements include arsenic, boron, chromium, copper, 
iron, lead, lithium, manganese, nickel, selenium, vanadium, and zinc. Based on a comparison of surface 
water quality, these elements are transported to the region under natural conditions by runoff from the 
Coast Ranges and Sierra Nevada. Deposits that make up the shallow aquifer beneath DDJC-Tracy derive 
largely from the Coast Range, and shallow groundwater in contact with those deposits typically has 
higher concentrations of nitrate, boron, and selenium than groundwater in contact with deposits from the 
Sierra Nevada. Concentrations identified as background threshold values for boron in groundwater at 
DDJC-Tracy (see Section A1.3.4) exceed the California State Action Level for Drinking Water (1,000 
micrograms per liter [µg/L]) and the Agricultural Water Quality Limits (750 µg/L); threshold concen-
trations of thallium in groundwater exceed the EPA and Cal/EPA MCL (2 µg/L) (CVRWQCB, 2003).  
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Qhfw—
Holocene fan
and terrace
deposits

Qhfw—
Unconsolidated
clay, sand, and
gravel.

Qhlw— Levee
deposits

Qhlw—
Unconsolidated
sand, silt, and
gravel.

Upper Tulare Aquifer— Upper
waterbearing zone; contains water
under semiconfined and unconfined
conditions.

Alluvial deposits in discontinuous layers
and lenses; 5 to 12 feet thick sand layers;
local stream deposits.

10 A

Qhq—Gravel
quarry spoils
and disturbed
ground

Qhq—Gravel
and sand.

Interbedded
gravel, sand,
silt, and clay.

Deposited in
alluvial and
fluvial
environments.

Victor Formation

Alluvial deposits in discontinuous layers
and lenses; 5 to 12 feet thick sand layers.

B

Semi-consolidated sand, silt, and clay
layers in discontinuous layers and lenses;
5 to 12 feet thick sand layers.

C

Semi-consolidated sand, silt, and clay
layers in discontinuous layers and lenses;
5 to 12 feet thick sand layers.

D

Sandy clay, silty
clay, silt, and clay
interbedded with
fine-grained sand.

Deposited in a
lacustrine
environment.

Corcoran Clay
Member

Regional confining layer between
the upper and lower waterbearing
zones.

Corcoran Clay equivalent found at 220
feet below ground surface at the depot
(approximately 0 to 50 feet thick).

Lenticular and
interfingering
beds of gravel,
sand, and clay.

Deposited in
alluvial and
fluvial
environments.

Lower Tulare
Member

Lower Tulare Aquifer—Lower
waterbearing zone; contains
freshwater under confined
conditions to an estimated depth
of 490 feet below ground surface
in the DDJC-Sharpe area.

Lower Tulare — Found at 430 feet to
500 feet below ground
surface at the depot.
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NOTE: All depths and thicknesses are approximate.

Figure A-4 Stratigraphic and Hydrostratigraphic Nomenclature, DDJC - Tracy
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These results also indicate the low quality of groundwater for drinking or agricultural use in the area of 
DDJC-Tracy. 

A3.4  Background Concentrations. Analytical data from “background” monitoring wells were used to 
determine both dissolved and total background concentrations for 9 inorganic parameters (for example, 
alkalinity and chloride), 25 metals, and 70 pesticide/herbicide compounds in groundwater (Montgomery 
Watson, 1997). Several of the constituents were not detected in any samples or were detected in less than 
20% of the samples. For sparsely detected constituents, the background concentration selected was the 
method detection limit or the maximum detected value. For frequently detected constituents, the 
95%/95% upper tolerance limit for the data set of well samples was chosen as the background 
concentration. Background threshold values are provided for three depth intervals equivalent to the Upper 
Hydrologic Zone, the Middle Hydrologic Zone, and the Lower Hydrologic Zone. Table A-1 provides the 
background values determined from site-specific data. 

 

Table A-1. Background Water Quality Concentrations 
 Upper Hydrologic Zone Middle Hydrologic Zone Lower Hydrologic Zone 
 Threshold Type Threshold Type Threshold Type 
Inorganics (mg/L)       
Alkalinity 423 UTL 388 UTL 159 UTL 
Bromide 2.258 UTL 1.80 UTL 1.14 UTL 
Chloride 457.1 UTL 414.3 UTL 270.9 UTL 
Fluoride 0.4 UTL 1.3 UTL(T) 0.35 UTL 
N, NH3 + NH4 0.04 DL 0.05 DL 0.05 DL 
N, N02 + N03 25.1 UTL 16.2 UTL 11.0 UTL 
Total Phosphorus 0.09 UTL NC NA NC NA 
Orthophosphate   0.70 UTL 0.327 UTL(T) 
Sulfate 429.8 UTL 468.7 UTL 234.6 UTL 
Dissolved Metals (µg/L)      
Silver 6.1 DL 5 DL 5 DL 
Aluminum 42.9 DL 50 DL 50 DL 
Arsenic 4 MDV 3.4 UTL 2.3 MDV 
Boron 2360 UTL 2310 UTL 1460 UTL 
Barium 99.8 UTL 41.4 UTL 60.1 UTL 
Beryllium 0.08 DL 0.08 DL 0.08 DL 
Calcium (mg/L) 227 UTL 157 UTL 113 UTL 
Cadmium 4 DL 11 MDV 3.9 DL 
Cobalt 20 DL 20 DL 20 DL 
Chromium 30.0 UTL 28.6 UTL 28 UTL 
Copper 20.2 UTL 12 UTL 10.7 UTL 
Iron 104 UTL (T) 28 DL 28 DL 
Mercury 0.2 DL 0.2 DL 0.2 DL 
Potassium (mg/L) 5.68 UTL 2.4 UTL(T) 33.1 UTL(T) 
Magnesium (mg/L) 77.9 UTL 70.6 UTL 41.3 UTL 
Manganese 17.5 MDV 32.1 MDV 11.7 MDV 
Molybdenum 20 DL 10 DL 10 DL 
Sodium (mg/L) 231 UTL 149 UTL 124 UTL 
Nickel 18 DL 10 DL 10 DL 
Lead 5.7 MDV 1.4 DL 1.4 DL 
Antimony 3.9 DL 3 DL 3 DL 
Selenium 6.0 MDV 6.2 UTL 6.6 UTL 
Thallium 4.0 DL 2.5 DL 2.5 DL 
Vanadium 16.2 UTL 18.7 UTL 20.9 UTL 
Zinc 130 MDV 26.7 UTL 40 MDV 
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Table A-1. (Continued) 

 Upper Hydrologic Zone Middle Hydrologic Zone Lower Hydrologic Zone 
 Threshold Type Threshold Type Threshold Type 
Total Metals (µg/L)       
Silver 5 DL 5 DL 5 DL 
Aluminum 19400 UTL(T) 255 UTL(T) 413 UTL(T) 
Arsenic 3.0 UTL 3.9 MDV 2.4 MDV 
Boron 2590 UTL 2410 UTL 1360 UTL 
Barium 145 UTL 49.1 UTL 71 UTL 
Beryllium 0.1 MDV 0.08 DL 0.08 DL 
Calcium (mg/L) 239 UTL 167 UTL 124 UTL 
Cadmium 4.4 DL 11.2 MDV 5 DL 
Cobalt 20 DL 20 DL 20 DL 
Chromium 35.7 UTL 26.3 UTL 27.5 UTL 
Copper 12.9 MDV 10.6 MDV 5 DL 
Iron 20900 UTL(T) 1420 UTL(T) 1486 UTL(T) 
Mercury 0.2 DL 0.2 DL 0.2 DL 
Potassium (mg/L) 6.48 UTL 19.7 UTL(T) 78.9 UTL(T) 
Magnesium (mg/L) 81.3 UTL 74.3 UTL 45.4 UTL 
Manganese 338 UTL(T) 60.9 UTL(T) 25.7 UTL(T) 
Molybdenum 10 DL 10 DL 10 DL 
Sodium (mg/L) 220 UTL 151 UTL 121 UTL 
Nickel 21.2 MDV 10 MDV 15 DL 
Lead 21.2 MDV 6.1 UTL 3.6 MDV 
Antimony 3.0 DL 3 DL 3 DL 
Selenium 12.1 MDV 6.4 UTL 5.7 UTL 
Thallium 2.5 DL 2.5 DL 2.5 DL 
Vanadium 30.2 UTL 21.3 UTL 20.7 UTL 
Zinc 68.1 MDV 144 UTL(T) 310 MDV 
Pesticides/Herbicides (µg/L)      
2,4,5-T 0.101 DL 0.024 DL 0.02 DL 
2,4-D 0.101 DL 0.024 DL 0.048 MDV 
2,4-DB 0.101 DL 0.024 DL 0.02 DL 
Aldrin 0.005 DL 0.006 DL 0.005 DL 
Atrazine 0.658 DL 0.266 DL 0.266 DL 
Guthion 2.5 DL 0.5 DL 0.05 DL 
Azodrin 2.45 DL 2.45 DL 2.45 DL 
alpha-BHC 0.005 DL 0.006 DL 0.005 DL 
beta-BHC 0.005 DL 0.006 DL 0.005 DL 
delta-BHC 0.005 DL 0.006 DL 0.005 DL 
gamma-BHC 0.005 DL 0.006 DL 0.005 DL 
Chlordane 0.104 DL 0.029 DL 0.101 DL 
Trichloronate 0.91 DL 0.294 DL 0.265 DL 
Chlorpyrifos 1 DL 0.294 DL 0.267 DL 
Coumaphos 1 DL 0.5 DL 0.5 DL 
Carbofuran 0.816 DL 0.816 DL 0.833 DL 
Dalapon 0.101 DL 0.024 DL 0.02 DL 
Dichloroprop 0.091 DL 0.02 DL 0.02 DL 
DDD 0.005 DL 0.006 DL 0.005 DL 
DDE 0.005 DL 0.006 DL 0.005 DL 
DDT 0.005 DL 0.006 DL 0.005 DL 
Demeton 0.279 DL 0.282 DL 0.265 DL 
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Table A-1. (Continued) 

 Upper Hydrologic Zone Middle Hydrologic Zone Lower Hydrologic Zone 
 Threshold Type Threshold Type Threshold Type 
Pesticides/Herbicides (µg/L) (cont’d)      
Diazinon 1 DL 0.294 DL 0.265 DL 
Dicamba 0.091 DL 0.024 DL 0.02 DL 
Dichlorvos 1 DL 0.294 DL 0.26 DL 
Dieldrin 0.005 DL 0.006 DL 0.005 DL 
Dimethoate 0.295 DL 0.295 DL 0.248 DL 
Dinoseb 0.051 DL 0.024 DL 0.02 DL 
Disulfoton 0.865 DL 0.294 DL 0.255 DL 
Diuron 0.15 DL 0.144 DL 0.144 DL 
Endosulfan I (alpha) 0.005 DL 0.006 DL 0.005 DL 
Endosulfan II (beta) 0.005 DL 0.006 DL 0.005 DL 
Endosulfan Sulfate 0.005 DL 0.006 DL 0.005 DL 
Endrin 0.005 DL 0.006 DL 0.005 DL 
Endrin Aldehyde 0.005 DL 0.006 DL 0.005 DL 
Ethoprop 1 DL 0.294 DL 0.275 DL 
Fensulfothion 1.21 DL 1.5 DL 0.512 DL 
Fenthion 0.917 DL 0.294 DL 0.252 DL 
Heptachlor Epoxide 0.005 DL 0.006 DL 0.005 DL 
Heptachlor 0.005 DL 0.006 DL 0.005 DL 
Linuron 0.157 DL 0.152 DL 0.155 DL 
Malathion 0.831 DL 0.294 DL 0.27 DL 
MCPA 0.471 DL 0.471 DL 0.41 DL 
MCPP 0.463 DL 0.471 DL 0.4 DL 
Merphos 0.926 DL 0.306 DL 0.246 DL 
Mevinphos 1 DL 0.301 DL 0.255 DL 
Monuron 0.163 DL 0.155 DL 0.427 MDV 
Methiocarb 1.36 DL 1.34 DL 4.57 MDV 
Methomyl 2.14 DL 2.1 DL 2.14 DL 
Methoxychlor 0.005 DL 0.006 DL 0.005 DL 
Naled 1.41 DL 1.47 DL 1.34 DL 
Oxamyl 0.82 DL 0.82 DL 0.837 DL 
Ethylparathion 0.979 DL 0.294 DL 0.249 DL 
Methyparathion 0.767 DL 0.307 DL 0.25 DL 
Phorate 1 DL 0.311 DL 0.242 DL 
Ronnel 0.918 DL 0.294 DL 0.257 DL 
Sevin 0.382 DL 0.359 DL 0.366 DL 
Silvex 0.102 DL 0.024 DL 0.02 DL 
Simazine 0.518 DL 0.492 DL 0.265 DL 
Stirofos 1 DL 0.588 DL 0.5 DL 
Sulfotep 0.315 DL 0.305 DL 0.242 DL 
Sulprofos 1 DL 0.294 DL 0.266 DL 
Tepp 0.302 DL 1.15 DL 0.261 DL 
Tokuthion 0.92 DL 0.314 DL 0.276 DL 
Toxaphene 0.5 DL 0.5 DL 2 DL 
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Table A-1. (Continued) 

BHC = 1,2,3,4,5,6-hexachlorocyclohexane (lindane) 
DDD = dichlorodiphenyldichloroethane 
DDE = dichlorodiphenyldichloroethane 
DDT = dichlorodiphenyltrichlorethane 
DL = Lowest detection limit achieved by all wells used as background threshold. 
MCPA = 4-chloro-2-methylphenoxyacetic acid 
MCPP = 2-(2-methyl-4-chlorophenoxy) propionic acid 
MDV = Maximum detected value used as background threshold (where detections were between 5% and 25% of 

population). 
mg/L = milligrams per liter 
NA = Not applicable. 
NC = Not calculated due to insufficient number of samples. 
N, NH3 + NH4 = nitrogen as ammonia 
N, NO2 + NO3 = nitrogen as nitrite and nitrate 
UTL = 95%/95% upper tolerance level used as background threshold. 
UTL(T) = 95%/95% upper tolerance level calculated from logarithmically-transformed data used as threshold. 
µg/L = micrograms per liter 
2,4-D = dichlorophenoxy acetic acid 
2,4-DB = 2,4-dichlorophenoxy butyric acid 
2,4,5-T = trichlorophenoxy acetic acid 

 
 

A.4 Sources of Contamination 

A4.1 Primary Source Areas 

A4.1.1  Montgomery Watson conducted a comprehensive RI/FS at DDJC-Tracy from 1993 through 1995 
(Montgomery Watson, 1995a) as part of the Department of Defense’s Installation Restoration Program 
(IRP). The following sites were investigated: 

• Operable Unit (OU) 1 (contamination in groundwater); 

• The following 66 sites: 

 — 28 solid waste management units (SWMUs), 

 — 10 soil contamination areas, and 

 — 28 underground storage tank (UST) sites; 

• The Day Care Center; and 

• Surface and near-surface soils (Montgomery Watson, 1996a). 

A4.1.2  Eight SWMUs were not investigated in the comprehensive RI/FS because past practices and 
preliminary screening indicated that these sites were not sources of contamination (Figure A-5). The 
following were recommended and approved for no further remedial investigation in the Final 
Comprehensive RI/FS Work Plan, DDRW-Tracy (WCC, 1992; Montgomery Watson, 1993): 
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• SWMU 2A, Sewage Treatment Plant; 

• SWMU 13, Construction Material Landfill; 

• SWMU 17, Active Wells; 

• SWMU 18, Inactive Wells (properly abandoned); 

• SWMU 19, Aboveground Waste Tank; 

• SWMU 26, Storage Area for Contaminated Waste; 

• SWMU 28, Phostoxin Waste Storage Area; and 

• SWMU 32, Pesticide Sinks. 

A4.1.3  After the RI was completed, sites were selected to proceed to the FS if concentrations detected at 
the site indicated the presence of contaminants of concern (COCs). The sites recommended for the FS 
were divided into the following three groups. 

• Sites with volatile organic compounds (VOCs) in the soil and soil gas that pose threats to 
groundwater; 

• Sites with multiple COCs that pose threats to groundwater or risks to human or ecological receptors; 
and 

• Sites that received or conveyed industrial wastewater and were evaluated for a non-time-critical 
removal action through an engineering evaluation/cost analysis (EE/CA). 

A4.1.4  Fifteen sites from the three groups were recommended to proceed to the FS based on a site-
specific data evaluation and a baseline risk assessment. If the evaluation of the nature and extent and fate 
and transport and a risk assessment indicated that a COC at a site exceeded certain criteria, the site was 
evaluated in the FS. Sites without COCs meeting these criteria were recommended for no further action 
(NFA). 

A4.2 Sources of VOCs 

A4.2.1  Trichloroethene (TCE) and tetrachloroethene (PCE) account for approximately 75% of the 
dissolved VOC contamination in groundwater beneath DDJC-Tracy. Other VOCs detected in 
groundwater samples collected at DDJC-Tracy include chloroform; 1,1-dichloroethene (1,1-DCE); carbon 
tetrachloride; cis-1,2-DCE; acetone; and benzene, toluene, ethylbenzene, and xylenes (BTEX) 
compounds. Other VOCs (bromoform, methylene chloride, and trans-1,2-DCE) have been reported 
sporadically in monitoring well samples. The potential sources of TCE, PCE, and other VOCs are 
discussed hereafter. 

A4.2.2  Source Areas of TCE and PCE. Figure A-6 illustrates the TCE plume identified in the Upper 
Hydrologic Zone in 2004; the PCE plume identified with 2004 data is shown in Figure A-7. SWMU 1/ 
Area 2, SWMU 20, and SWMU 33 probably were the primary sources of TCE and PCE concentrations 
reported in the aquifer beneath DDJC-Tracy. Soil contamination associated with Area 1/Building 237 and 
Area 3 probably contributed to the TCE and PCE contamination in the Upper Hydrologic Zone. 
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A4.2.3  Sources of Other VOCs. VOCs other than TCE and PCE that have been reported consistently in 
monitoring wells at DDJC-Tracy are chloroform, 1,1-DCE, carbon tetrachloride, cis-1,2-DCE, and BTEX 
compounds. Trans-1,2-DCE and bromoform were reported in one monitoring well, and trichlorofluoro-
methane was reported in two extraction wells and four monitoring wells sampled in 2004. Methyl tertiary-
butyl ether (MTBE) was not detected in the 2004 event. The sporadic occurrences of these analytes do not 
indicate a source area or cause. The 1,1-DCE and cis-1,2-DCE concentrations may be products of natural 
TCE degradation. 

A4.2.4  The probable source of chloroform at DDJC-Tracy is treated wastewater that leaked from water 
mains after chlorine treatment prior to 2002. In 2004, chloroform was detected in groundwater samples 
from 26 extraction wells, 20 monitoring wells, and 1 privately owned well (Figures A-8 and A-9). Most 
of the reported chloroform concentrations were in samples from wells northeast of, and downgradient 
from, SWMUs 2 and 3 (the sanitary sewage and industrial waste lagoons) and the water treatment plant. 
Chloroform reported in samples from PW006 is from an uncertain source. 

A4.2.5  Carbon tetrachloride has been detected in samples collected from wells in the TCE or PCE 
source areas and from wells east of the DDJC-Tracy boundary (Figure A-10). The sources of this analyte 
are uncertain; however, the occurrences of carbon tetrachloride are sporadic and not associated with 
sources of the other VOCs detected in groundwater. 

A4.2.6  Historically, no source area has been identified for BTEX compounds because detectable 
concentrations occur sporadically as single results or because the distribution of concentrations does not 
form an identifiable pattern. However, BTEX compounds were detected consistently during the 2003 and 
2004 sampling events in samples collected from wells near SWMUs 2 and 3. The source of BTEX 
contamination has not been identified but may be related to TPH contamination. 

A4.2.7  The distribution of groundwater contamination and the concentrations of dissolved VOCs in the 
Upper, Middle, and Lower Hydrologic Horizons suggest the following principal mechanisms of migration 
from source areas: 

• Dissolution of VOC-laden soil vapor into the water table; 

• Dissolution of VOCs from adsorbed soil contamination by downwardly migrating surface water; 

• Exfiltration from pipelines of wastewater containing VOCs; and 

• Downward migration of VOCs under the influence of vertical hydraulic gradients caused by the 
historical operation of now-abandoned agricultural wells. 

A4.2.8  Dieldrin exceeding 0.05 µg/L has been detected consistently downgradient from SWMUs 2, 3, 
and 4 and from the northwestern corner of the depot (Figures A-11 and A-12). Concentrations have been 
detected sporadically downgradient from SWMU 8, and no pesticides were reported in downgradient 
wells in 2004 samples. The concentrations exceeding 0.05 µg/L downgradient from SWMUs 2, 3, and 4 
and from the northwestern corner of the depot are considered plumes. Chlordane is the only other 
pesticide reported in groundwater samples collected from wells downgradient from SWMUs 2 and 3 
during the 2004 sampling event. 

A4.2.9  Inorganic Constituent Source Areas. Results of dissolved metals analyses in the 2004 
sampling event showed no metals concentrations exceeding the primary MCL. Iron, at 0.61 mg/L in 
EW042AU, however, exceeded the secondary MCL of 0.3 mg/L. Chromium in 2003 and nickel in 1996 
and 2000 through 2002 are the only metals that have exceeded their respective MCLs. Hexavalent  
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chromium, analyzed for the first time in 2004, occurred in all of the seven samples in which it was 
analyzed (URS Group, Inc., 2004). The source for nickel and chromium has not been determined; 
however, stainless steel used in extraction wells may contain both metals. 

A4.2.10  Other Potential Source Areas. Analyses for semivolatile organic compounds (SVOCs), 
dioxins/furans, and simazine were added to the sampling program beginning in 1997. Samples for 
analysis of both SVOCs and dioxins/furans were collected in 2004 in accordance with monitoring 
required by the DDRW-Tracy Comprehensive Record of Decision (ROD) (Radian International, 1998). 
Samples were specifically collected for analysis from wells downgradient from SWMUs with 
contaminated soils. 

A4.2.11  SVOC concentrations were reported in 2 of the 10 wells sampled for SVOCs during the 2004 
sampling event. Bis(2-ethylhexyl)phthalate was detected in samples from LM085B (5.9 µg/L) and 
LM166AU (14 µg/L). However, all results were qualified as estimated concentrations because they were 
less than the reporting limit. Leaching of contaminants at SWMUs is a potential source of phthalate 
compounds; however, because these concentrations are not consistent, their presence probably is caused 
by external contamination. 

A.5 Primary Release Mechanisms 

The mechanisms by which the contaminants were first introduced to the environment in source areas are 
shown by contaminant type in Figure A-13. 

A5.1 Secondary Sources 

Secondary sources of contaminants are subsurface soil, soil gas, infiltrating liquid (solvent or sludge 
liquids), and surface water that may transport particles or liquid (Figure A-13). VOCs and pesticides coat 
or adsorb to soil particles after release. VOCs may enter the soil gas by volatilization from soil particles 
or subsurface liquid. 

A5.2 Secondary Release Mechanisms 

In the vadose zone soil, the VOCs, metals, pesticides, and herbicides are available for dissolution in 
infiltrating water or surface water (Figure A-13). Compounds that bind tightly to soil particles (e.g., lead, 
pesticides, and herbicides) may be eroded and entrained by surface water runoff or by winds. VOCs on 
soil particles also may volatilize into the vapor phase and migrate in soil gas. 

A.6 Migration Pathways 

Migration pathways provide contaminants with potential access to receptors. The pathways are soil, soil 
gas, the atmosphere (outdoor air), indoor air, surface water, and groundwater (Figure A-13). The 
following subsections explain the conditions in these pathways that allow or impede the migration of 
contaminants. 

A6.1 Site-Specific Soils and Hydrogeological Conditions 

A6.1.1  Overview. The geology of subsurface deposits at the depot, to a depth of approximately 211 feet 
bgs, has been compiled from data collected during monitoring well logging, cone penetrometer testing, 
time-domain electromagnetic surveying agricultural well log evaluation, and extraction well and 
piezometer installation. Data collection has focused on geology in the Upper Tulare Member and the 
overlying alluvial deposits; therefore, no additional information on the Corcoran Clay and Lower Tulare  
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Member is presented in this description. Surface soils are loams to sandy loams that have been disturbed 
by agricultural development followed by industrial development. Beneath the surficial loams, a hardpan 
layer occurs locally in the upper 6 feet. 

A6.1.2  For the purpose of environmental investigations at DDJC-Tracy, the Upper Tulare Member and 
overlying alluvial deposits have been divided into the following four geologic units designated “geologic 
horizons:” Above Upper, Upper, Middle, and Lower (Woodward-Clyde, 1993; Montgomery Watson, 
1995b). The Lower Geologic Horizon unit also includes the Below-Lower Geologic Horizon, which is 
identified beneath the Annex portion of the depot. The depth, thickness, and lithology of the geologic 
horizons vary across the depot and the Annex property. With the exception of the Above Upper Geologic 
Horizon, the horizons consist of sand, silty sand, clayey sand, and gravel layers separated by silt and clay 
layers. To help illustrate the geology, Figure A-14 shows the locations of monitoring and extraction wells 
and two geologic cross-sections. Cross-section A-A′ (Figure A-15) shows a northeast-southwest cross-
section along the length of DDJC-Tracy and the Annex; and cross-section B-B′ (Figure A-16) displays 
subsurface geology along a northwestern to southeastern line along the northern boundary of the depot. 
These cross-sections show the monitoring and extraction well depths, screen intervals, and approximate 
groundwater elevations for July 2004 for selected wells. The lithologies have been grouped into three 
general types (clays, silts, and sands/gravels) to highlight possible contaminant migration routes and 
allow for correlation among borings. 

A6.1.3  The Above Upper Geologic Horizon typically consists of fine-grained layers of clays, silts, silty 
sands, and clayey sands. Cross-section A-A′ (Figure A-15) shows sandy silts and silts in the southern 
portion of the installation that grade into clays and silty clays to the north. The Above Upper Geologic 
Horizon becomes thinner from south to north. The Above Upper Geologic Horizon, in cross-section B-B′ 
(Figure A-16), shows clays and silts on the northwest and interbedded sands, silts, and clays on the 
southeast. The Above Upper Geologic Horizon becomes slightly thicker from southeast to northwest. 

A6.1.4  The Upper Geologic Horizon consists of silty and poorly graded sands and is interbedded with 
clay and silt layers from south to north (Figure A-15). In cross-section B-B′, the Upper Geologic Horizon 
consists of two gravel layers separated by clay at the northwestern corner of DDJC-Tracy (Figure A-16). 
Where cross-section A-A′ intersects cross-section B-B′, the Upper Geologic Horizon gravel and sand 
layers are thicker but separated by a thicker clay lens. Southeast of that point, the Upper Geologic 
Horizon is dominated by well-graded to silty sands that represent a stream channel that trends northeast 
(at LM031A, Figure A-16). The sand layers are thinner, finer grained, and interbedded with clays to the 
southeast of the channel. 

A6.1.5  The Middle Geologic Horizon sand layers are consistent in thickness from south to north beneath 
the installation and the southern half of the Annex property (Figure A-15). From the northwest corner of 
the installation to the southeast, the Middle Geologic Horizon sand thins and grades from gravel to silty 
and sandy clay (Figure A-16). The characteristics of this horizon are poorly known to the east because 
lithologic information for the Middle Horizon is sparse in that direction. 

A6.1.6  Among the four geologic horizons, the Lower Geologic Horizon may have the greatest thickness 
of sand and gravel beneath the southern and central portions of the depot; however, lithologic information 
for the horizon beneath the southwestern portion is sparse (Figure A-15). The Lower Geologic Horizon 
sands become thinner, finer grained, and interbedded with clays from south to north. Cross-section B-B′ 
indicates that the Lower Geologic Horizon increases in thickness and becomes finer grained (grading into 
clayey sand) from northwest to southeast (Figure A-16). 

A1.6.1.7  Beneath the Annex portion of DDJC-Tracy, a Below-Lower Geologic Horizon of 5 to 10 feet 
of poorly sorted gravel, clayey sand, and sand occurs stratigraphically just above the Corcoran Clay 
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member. The horizon is important because it is the deepest interval in which TCE from DDJC-Tracy has 
been detected. 

A6.1.8  Approximate depths and saturated thicknesses of the geologic horizons beneath the southern and 
northern portions of DDJC-Tracy are as follows. 

• Above Upper and Upper Geologic Horizons 

— Southern portion—Depth range: 0 to 65 feet bgs; saturated thickness: 30 feet. 

— Northern portion—Depth range: 0 to 50 feet bgs; saturated thickness: 25 feet. 

• Middle and Lower Geologic Horizons 

— Southern portion—Depth range: 65 to 165 feet bgs; thickness: 100 feet. 

— Northern portion—Depth range: 55 to 195 feet bgs; thickness: 145 feet. 

A6.1.9  To illustrate groundwater hydrology, the geologic horizons have been grouped into Hydrologic 
Zones. The Hydrologic Zones will include wells with the following geologic horizon designations: 

• Upper Hydrologic Zone 

— Above Upper Geologic Horizon 

— Upper Geologic Horizon 

• Middle Hydrologic Zone 

— Middle Geologic Horizon 

• Lower Hydrologic Zone 

— Lower and Below-Lower Geologic Horizon 

A6.2 Groundwater Flow Directions and Horizontal Velocities 

A6.2.1  Groundwater Flow Directions. Potentiometric surface contour maps for the Upper, Middle, and 
Lower Hydrologic Zones for 4Q03 through 3Q04 are shown on Figures A-17 through A-19. The 
quarterly potentiometric surface contour maps indicate that the groundwater flow direction was generally 
north-northwest to northeast in the Upper, Middle, and Lower Zones beneath DDJC-Tracy during the 
2004 monitoring period. Groundwater extraction created depressions in the potentiometric surface that 
resulted in local variations in groundwater flow directions. Several extraction wells were off line when 
depths to groundwater were measured; therefore, depressions were not evident at all extraction wells. 

A6.2.2  Horizontal Hydraulic Gradients and Velocities. For the 2004 reporting period, potentiometric 
surface contour figures from a top down (perspective) view were prepared to assess horizontal gradients 
at DDJC-Tracy. The horizontal gradients, including magnitude and direction, are identified for each 
Hydrologic Zone (Upper, Middle, and Lower) for all four monitoring events (4Q03 through 3Q04) (see 
Figures A-17 through A-19). The sizes of the arrows on each figure represent the direction and magnitude 
of groundwater flow. Assuming an average gradient of approximately 0.003 and an estimated average 
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hydraulic conductivity of 25 feet per day, the velocity of groundwater in the Upper Hydrologic Zone is 
approximately 0.07 feet per day. The velocity in thin, Upper Zone sand layers may be as great as 0.75 feet 
per day. 

A6.2.3  Upper Hydrologic Zone. In the Upper Hydrologic Zone, groundwater flow is north-northwest at 
the southwestern installation boundary and north-northeast throughout the rest of the installation; 
however, influences from groundwater extraction are present. Off the northern end of the installation 
boundary, groundwater generally flows north-northwest, with influences from extraction well pumping in 
the Annex. The magnitude of the horizontal gradients is similar across the installation. Assuming an 
average gradient of approximately 0.003 and an estimated average hydraulic conductivity of 60 feet per 
day, the velocity of groundwater in the Middle Hydrologic Zone is approximately 0.18 feet per day. The 
velocity in sand layers of the Middle Zone may be as great as 0.75 feet per day. 

A6.2.4  Middle Hydrologic Zone. In the Middle Hydrologic Zone, groundwater flows from the southern 
boundary of the installation north, toward the Annex property. Groundwater flow is influenced by 
groundwater extraction at EW009 at the depot/Annex boundary and at EW027B. The magnitude of the 
gradients is similar across the installation. Assuming an average gradient of approximately 0.003 and an 
estimated average hydraulic conductivity of 200 feet per day, the velocity of groundwater in the Lower 
Hydrologic Zone is approximately 0.6 feet per day. The velocity in sand layers of the Deep Zone may be 
as great as 1 foot per day. 

A6.2.5  Lower Hydrologic Zone. In the Lower Hydrologic Zone, from 4Q03 through 2Q04, 
groundwater flows north from the southern part of the installation toward the Annex property, with a 
depression present at EW030C. The magnitude of the gradients is similar across the installation. 

A6.2.6  The groundwater migration pathway is important in considering potential contaminant impacts 
because groundwater may be used for drinking, bathing, washing clothing, and irrigating crops outside of 
the depot and used for drinking and cleaning activities, or found in deeper excavations, on DDJC-Sharpe 
property. After five years of remediation, there is no evidence that off-site receptors are being exposed to 
contaminants in groundwater from DDJC-Sharpe. Off-site potable wells that have had detectable VOCs 
have carbon treatment or bottled water for drinking and cooking. Therefore, potential exposure is 
unlikely. The water used on the depot for drinking, bathing, and cleaning is produced from an aquifer that 
has no contaminants originating from the depot. The only potential receptor of contaminated groundwater 
is a construction worker whose skin may be exposed to shallow contamination during the course of 
excavation. 

A6.3 Outdoor and Indoor Air 

A6.3.1  The outdoor and indoor migration pathways are important in considering potential contaminant 
impacts on human receptors through the inhalation exposure route. The migration pathways are strongly 
influenced by meteorological conditions. The following paragraphs explain those conditions and the 
potential for contaminant migration via air pathways. 

A6.3.2  DDJC-Tracy is in an arid region characterized by dry summers and wet winters. The annual 
average rainfall for this area is approximately 14 inches; over 90% of the precipitation occurs from 
November through April. From 1987 to 1992, California was in a severe drought; however, precipitation 
that occurred during the winters of 1993-1994, 1994-1995, and 1995-1996 effectively replenished most 
water supplies across the state. 

A6.3.3  The summer months bring relatively high diurnal temperature fluctuations, with temperatures 
during the daytime that exceed 100 degrees Fahrenheit (°F), and temperatures as low as 60°F at night. 
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Winter temperatures vary from the low 30s (°F) at night to the low 50s (°F) during the daytime. Wind 
direction is primarily from the west from March to November and from the southeast in the winter. 
Prevailing winds average 10 miles per hour. 

A6.3.4  Outdoor Air—VOCs. Workers and visitors to DDJC-Tracy may be exposed to contaminants in 
soil gas or attached to soil particles when they are outside of depot buildings. VOCs may migrate to the 
surface air through contaminated soil gas that rises through soil pores. This is most likely to occur only 
where the soil surface does not have a concrete or asphalt cover (in other words, outside of buildings and 
beyond the edges of parking lots and storage areas). VOC-contaminated soil gas is known to be present in 
areas where soil vapor extraction (SVE) is being performed, near the northern boundary of the depot. 
VOC concentrations in soil gas are largely contained beneath asphalt and concrete in those areas. 
Furthermore, if VOCs migrate through cracks in or around the edges of these covered areas, the VOC 
concentrations will be diluted by air movement across the soil or covered surfaces. Therefore, the 
potential for exposure to VOCs in outdoor air is minimal at DDJC-Tracy. 

A6.3.5  Outdoor Air—Low-Volatility Contaminants. Depot workers, depot visitors, and potentially 
workers or residents on adjacent properties may be exposed to contaminants attached to dust that can be 
carried by wind. Low volatility contaminants, such as SVOCs, dioxins/furans, and pesticides, may be 
attached to soil particles that may be inhaled in outdoor air. However, most low volatility contaminants 
identified at DDJC-Tracy have been detected in soils below the surface. Therefore, the potential for the 
migration of low volatility contaminants at the depot is almost nonexistent because these soils cannot 
become airborne. 

A6.3.6  Indoor Air. A potential migration pathway may result in the intrusion of VOC vapors in soil gas 
into enclosed working or living spaces on government property or adjacent private property. Just as VOCs 
in soil gas may rise to the surface and migrate into outdoor air, the soil gas has the potential to migrate 
under buildings or residences. If the contaminated soil gas is present below an occupied building, it may 
be actively drawn through cracks and seams in building foundations by the mechanisms of heating and 
cooling inside a residence or workspace. However, VOC plumes in soil gas with concentrations that may 
pose health risks to residence occupants or office workers do not underlie buildings or homes; they occur 
under the northern edge of the depot boundary. The potential for VOC vapors from groundwater in the 
Upper Hydrologic Zone to rise through soil gas into residences or workspaces also must be considered. 
There is minimal potential that groundwater plume concentrations may pose unacceptable risks to 
occupants of government buildings on the depot or in residences beyond the depot boundary. 

A6.4 Surface Water 

A6.4.1  Stormwater runoff from within the DDJC-Tracy installation is collected in drains that lead to the 
unlined stormwater detention pond in the northwestern portion of the depot (Figure A-2). The DDJC-
Tracy Annex consists of orchards and agricultural farmland. The fields are watered by flood irrigation. 
On the Annex property, ditches convey stormwater runoff to local percolation areas between farm fields 
and roads. 

A6.4.2  In the past (before 2002), wastewater from the depot was treated at the wastewater treatment 
plant prior to discharge to the sewage lagoons in the northwestern corner of the depot (Figure A-2), just 
east of the stormwater detention pond. Treated water from GWTP 1 can be discharged to the sewage 
lagoons also; the lagoons are approximately 100 feet directly south of the treatment plant (see Figure 
A-2). The unlined lagoons receive water treated from GWTP 1 when water cannot be discharged into the 
infiltration galleries because of mechanical or electrical failure at the treatment plant or when the capacity 
of the infiltration galleries has been reached. The infiltration galleries on the DDJC-Tracy depot are 
identified as IG 1 and the CD 1. GWTP 1 was taken off line on 22 July 2004 because of VOC break-
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through in the liquid phase granular activated carbon (LGAC) vessels. The plant operated sporadically in 
fall 2004, while the LGAC vessels were being assessed. The LGAC was replaced in December 2004 and 
GWTP 1 was put into normal operation. When GWTP 1 was shut down, the VOC-only extraction wells 
continued to operate and were diverted to GWTP 2. 

A6.4.3  GWTP 2 treated water was discharged to the overland flow area and to both South (IG 2 through 
IG 6) and North (IG 7 through IG 9) infiltration galleries in 2004. 

A6.4.4  No natural surface water bodies are present on DDJC-Tracy. Surface water on the depot is 
controlled by ditches and drains. Runoff from the depot is diverted to the stormwater holding pond 
(SWMU 4) at the northern boundary of the depot. In the past, contaminants that entered runoff from the 
site were transported to the stormwater pond in which water was allowed to percolate, except in the wetter 
winter season, when water was released to an irrigation conveyance pipeline. Historically, wastewater 
from the site has been released to the sewage lagoons (SWMU 2 and SWMU 3). Human contact with 
surface water from the depot has been minimized because of the control of runoff and wastewater 
releases. In the ponds, contaminated runoff or wastewater has been allowed to evaporate or infiltrate the 
soil. Contaminants were deposited in the soils of SWMU 2, 3, and 4 and, in the case of SWMUs 2 and 3, 
migrated to groundwater. However, the potential for exposure of humans or animal species to surface 
water is limited to the pond areas. Furthermore, water released to the overland flow area has been treated 
to remove VOCs, the only identified contaminant in the extracted groundwater at GWTP 2. 

A.7 Extent of Contamination 

A7.1 VOCs 

A7.1.1  The nature and extent of VOC contamination were interpreted considering historical trends, 
based on monitoring well sample analyses, and the chemical behavior of VOC contamination in the 
subsurface. 

A7.1.2  Figures A-6 and A-7 are the TCE and PCE plume maps, respectively, representing the extent of 
plumes beneath DDJC-Tracy in the third quarter of 2004. The plumes were generated using 
EarthVision™, a geological modeling program. The TCE and PCE plumes presented on Figures A-6 and 
A-7, respectively, represent contaminant concentrations in the Upper, Middle, and Lower Hydrologic 
Zones for wells that were sampled in 3Q04. If a well was not sampled during 3Q04, the result from the 
most recent sampling event between 3Q03 and 2Q04 was used to draw the plume. 

A7.1.3  On Figures A-6 and A-7, a well may be shown within an area assigned a higher concentration 
than the concentration reported for that well. The EarthVision™ model uses the highest value within a 
volume (three-dimensional search) to interpret the plume configuration illustrated on Figures A-6 and 
A-7. 

A7.1.4  Northerly to northeasterly hydraulic gradients have caused VOC contamination to migrate from 
source areas on the depot. In 2004, the TCE plume exceeding the aquifer cleanup standard extended 
approximately 1,800 feet north and 4,900 feet northeast of the northern depot boundary (Figure A-6). The 
farthest northeasterly plume is beyond the extraction wells (EW014A through EW020A, EW024B, and 
EW025B) arrayed along Banta Road. However, the VOCs downgradient from the extraction wells are 
likely to undergo natural attenuation. 
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A7.2 Pesticides 

A7.2.1  Dieldrin, monuron, diuron, chlordane, dichlorodiphenyldichoroethene (DDE), 
dichlorodiphenyltrichloroethane (DDT), and dichlorodiphenyldichloroethane (DDD) were the pesticides 
most frequently reported in samples of groundwater collected during the RI of DDJC-Tracy. Of those 
pesticides, dieldrin concentrations are most consistently reported in well samples and, by their distribu-
tion, may describe a plume (Figures A-11 and A-12). In the comprehensive ROD (Radian International, 
1998), the dieldrin aquifer cleanup standard of 0.05 µg/L was established because of the extent of the 
dieldrin plume identified in the RI. The concentrations were detected in three areas of the depot: the 
Sanitary Sewage Lagoons, which occupy the location of SWMUs 2 and 3; the northwestern corner; and 
the SWMU 8 area, near the eastern corner of the depot. 

A7.2.2  Sanitary Sewage Lagoons Plume. In the Sanitary Sewage Lagoons area, and downgradient 
from it, dieldrin concentrations exceeded the aquifer cleanup standard in the Above Upper Horizon (20 to 
30 feet bgs), the Upper Horizon (30 to 45 feet bgs), and the Middle Horizon (45 to 90 feet bgs) (Figures 
A-11 and A-12). The estimated maximum length of the dieldrin plume (greater than 0.05 µg/L) from the 
Sanitary Sewage Lagoons was 2,200 feet from LM003A northeast to LM066A, in the Upper Hydrologic 
Zone. The long axis of the plume had a northeasterly trend, paralleling the dominant horizontal hydraulic 
gradient in the area. Excavation of contaminated soils was the remedial action completed in 1998. The 
ROD identified four extraction wells as the remedy for dieldrin in groundwater. 

A7.2.3  Northwestern Corner Plume. The ROD does not identify a dieldrin source, nor was a dieldrin 
plume identified in the northeastern corner of the depot, though concentrations of dieldrin (0.22 µg/L) 
were identified in a November 1995 sample from LM106A. The northwestern corner was not investigated 
in detail for a dieldrin source until 1998; this investigation was reported in the Summary of Dieldrin 
Investigation Results and Revised Recommendations for Further Investigation in the Northwest Corner of 
Defense Depot San Joaquin, Tracy Site (Rust Environment & Infrastructure [RUST], 1999). The results 
of the northwestern corner dieldrin investigation, which used cone penetrometer testing (CPT), indicated 
the following: 

• The Sanitary Sewage Lagoons plume and the northwestern corner contamination are separated by 
approximately 1,200 feet; 

• There is no identifiable surface or near-surface source of dieldrin; 

• Dieldrin contamination in groundwater was only identified in the northwestern corner within an area 
325 feet north to south (CPT073 to LM106A) and 400 feet west to east (LM106A to CPT078); and 

• Dieldrin concentrations were detected in samples collected in the interval from 11 to 35 feet bgs and 
in three CPT locations at 50 feet bgs, but no deeper samples have contained dieldrin in the 
northwestern corner. 

A7.2.4  Following the dieldrin investigation, additional monitoring wells in the northwestern corner were 
sampled for dieldrin analyses. The expanded sampling indicated that dieldrin exceeded the ROD-
specified aquifer cleanup standard (0.05 µg/L) in groundwater samples collected in wells screened in the 
Upper Hydrologic Zone at LM106A, LM140AU, LM141AU, LM142AU, and LM174AU and in the 
Middle Hydrologic Zone at LM105B. The known length of the dieldrin plume parallel to the northeasterly 
gradient is approximately 475 feet from CPT073 to CPT078, where LM174AU was installed (Figure 
A-12). The total length of the dieldrin plume in the northwestern corner area could not be delimited prior 
to September 2004 because no investigation had been conducted on the Alvarez private property, just 
north of the northwestern corner of the depot. In September 2004, six CPT locations (CPT229 to 
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CPT234) were sampled at two depths (25 to 30 feet and 50 to 55 feet bgs) to determine whether dieldrin 
in groundwater had migrated north of LM174AU. No dieldrin was detected in any of the samples 
collected at the CPT locations. 

A7.2.5  SWMU 8 Plume. In the area of SWMU 8, concentrations of dieldrin and other pesticides were 
detected infrequently in a few wells near SWMU 8. The maximum plume length estimated for this area 
was 900 feet in the Upper Hydrologic Zone. Contaminated soil was excavated and removed from SWMU 
8 in 2002. 

A7.2.6  As of the third quarter of 2004, dieldrin was not detected at concentrations above reporting limits 
in the monitoring wells farthest north on the Tracy Annex property; these wells are LM063A, LM064B, 
LM065A, LM077A, LM083A, LM083A, and LM084B. 

A7.2.7  The horizontal extent of the dieldrin contamination in the Upper and Middle Hydrologic Zones is 
shown on Figures A-11 and A-12. The 3Q04 results indicate the two dieldrin plumes within the Upper 
Hydrologic Zone are similar to the 3Q03 Above Upper Geologic Horizon plumes (Figure A-11). The 
northwestern plume is similar in size; however, the plume in the central Annex has decreased in area. 

A7.2.8  To help define dieldrin contamination in the northwestern corner, a CPT investigation was 
performed in late September 2004 on the Alvarez property. Dieldrin was not detected in any of the 
samples collected. 

A7.3 Metals 

Chromium, potassium, sodium, arsenic, barium, calcium, nickel, lead, selenium, magnesium, and iron 
exceeded their respective dissolved background concentrations in at least one sample collected during 
2004. No metal analytes were detected above their respective primary MCLs in the 2004 event. Iron, at 
0.61 mg/L, however, exceeded the secondary MCL of 0.3 mg/L in one extraction well sample. Chromium 
in 2003 and nickel from 1996 and again from 2000 through 2002 are the only metals that have exceeded 
their respective MCLs in monitoring well samples. Hexavalent chromium was detected in all seven wells 
sampled for the ion in 2004 (URS Group, Inc., 2004). However, no MCL has been established for 
hexavalent chromium. The source for nickel and hexavalent chromium has not been determined; 
however, stainless steel used in extraction wells contains iron and may also contain nickel and chromium. 

A.8 Remedial Systems 

A8.1  DDJC-Tracy has two independent but interconnected groundwater treatment systems. GWTP 1 
treats groundwater contaminated with VOCs and dieldrin using granular activated carbon (GAC). 
GWTP 2 extracts and treats groundwater contaminated with VOCs using an air stripper. Ten IGs and four 
temporary overland flow plots are used to discharge treated groundwater from the GWTPs. Treated water 
is no longer discharged to sewage lagoons and stormwater detention ponds, but these discharge methods 
could be implemented as an emergency measure. 

A8.2  GWTP 1. Groundwater extraction and treatment at GWTP 1 began in 1992 using an air stripper 
system (interim remedial measure [IRM] system) to remove VOCs from contaminated groundwater 
extracted by 12 wells in the IRM system. From 1998 to 2003, 14 additional wells were connected to 
GWTP 1. The air stripper was replaced with a GAC system in 2003. Four wells were not operated 
consistently because of their poor extraction rates. As VOC concentrations and pesticide concentrations 
have decreased in five extraction wells, they have been turned off to increase the efficiency of GWTP 1. 
Currently, 13 extraction wells are removing VOC and dieldrin contamination. The GAC unit is designed 
to treat up to 500 gallons per minute (gpm) of pesticide- and VOC-contaminated groundwater. Treated 
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water is discharged to two on-depot IGs (IG 1 and CD 1) and to the southern IGs. The 16 extraction wells 
that have been connected to GWTP 1 are listed in Table A-2. 

 

Table A-2. Groundwater Treatment Plant 1 Extraction Wells 
 EW002AU  EW040AUc 

 EW003  EW041AUc 

 EW005AUAa  EW042AUc 
 EW006AUa  EW044AUc 

 EW009B  EW045AUd 

 EW011AU  EW046AUd 

 EW012AUa  EW047AUc 
 EW022Ab  EW048AUc 
a Extraction well was taken off line in May 2004. 
b Treatment was switched from GWTP 2 to GWTP 1 for GAC treatment of dieldrin. 
c Well began operation in November/December 2003. 
d Well began operation in March 2003. 

GAC = granular activated carbon 
GWTP = groundwater treatment plant 

 

A8.3  GWTP 2. Groundwater extraction and treatment at GWTP 2 began in 1998. GWTP 2 is designed 
to treat up to 800 gpm of VOC-contaminated groundwater in an air stripper unit. Treated water is 
discharged to the southern IGs (IG 2 through IG 6), the northern IGs (IG 7 through IG 9), and overland 
flow plots. The overland flow area consists of land where treated water is discharged at the surface and 
allowed to infiltrate and evaporate. Discharge to the overland flow plots began 25 January 2001 to 
compensate for low infiltration rates at the IGs (URS Group, Inc., 2003). Prior to 3Q04, the overland flow 
plots consisted of four plots with a total of 8.8 acres. In 3Q04, the plots were modified to consist of three 
plots with approximately the same acreage, and a sprinkler system was installed in Plot #1. 

A8.4  Of the 19 extraction wells listed in the Table A-3, 13 remove chlorinated solvent-contaminated 
groundwater that is treated in an air stripper unit at GWTP 2. EW015A, EW016A, and EW017A were 
taken off line on 28 January 2004 with regulatory agency concurrence. In addition, EW013C, EW030C, 
and EW032AU were shut down on 12 May 2004 with regulatory agency concurrence. EW021A is 
equipped with a GAC system at the wellhead to treat pesticides; however, the GAC unit is not operating 
because dieldrin has not been detected in the well. 

 

Table A-3. Groundwater Treatment Plant 2 
Extraction Wells 

 EW013Ca  EW025B 
 EW014A  EW026B 
 EW015Ab  EW027B 
 EW016Ab  EW028B 
 EW017Ab  EW029B 
 EW018A  EW030Ca 
 EW019A  EW031C 
 EW020A  EW032AUa 
 EW021A  EW034AU 
 EW024B  
a Extraction well was taken off line on 12 May 2004. 
b Extraction well was taken off line on 28 January 2004. 
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A.9 Potential for Natural Attenuation 

A9.1  Natural attenuation is a process that operates in the natural groundwater environment through one 
or more of several mechanisms, including biodegradation, dispersion, dilution, sorption, volatilization, 
chemical or biological stabilization, transformation, or destruction of contaminants. 

A9.2  VOC Attenuation Potential. The attenuation of VOCs in groundwater through natural processes 
is probably occurring beneath DDJC-Tracy. Conditions are not ideal for biodegradation of VOCs; 
however, data indicate that other natural attenuation processes were active in “stabilizing” the TCE 
plume. DDJC performed a screening study to determine whether biodegradation was occurring in 
groundwater at DDJC-Tracy. One monitoring location was located upgradient from the contaminant 
plume, one within the suspected source area, two within the plume, and three at various places 
crossgradient and downgradient from the plume. The required parameters were monitored for 4 
consecutive quarters (3Q99, 4Q99, 1Q00, and 2Q00) in 14 monitoring wells. For biodegradation 
evaluation, scoring values were assigned to the various parameters. Data from all 4 quarters for all 14 
wells evaluated at DDJC-Tracy indicate that natural attenuation was not occurring because the most 
common indicators of biodegradation were lacking in groundwater samples. Results for all 4 quarters 
from samples of all 14 wells evaluated at DDJC-Tracy indicate that biodegradation was not occurring, or 
was occurring at very low rates, because the most common indicators of biodegradation were absent in 
groundwater samples. 

A9.3  Another indicator of natural attenuation is adsorption by natural organic carbon, which has been 
detected in soil from the site. Site-specific data were sought for the mass fraction organic carbon (FOC) 
value, representing the natural organic carbon as a mass fraction, in grams per gram (grams/gram). The 
mean FOC for depot soils is 0.014 grams/gram. 

A9.4  Dieldrin Attenuation. Trends in dieldrin concentrations obtained over several years suggest that 
natural attenuation is removing the pesticide from groundwater. Not all of the natural attenuation 
mechanisms are acting on dieldrin in groundwater. Chemical data for dieldrin indicate that it is not readily 
biodegraded, transformed, or destroyed. However, it may volatilize (Henry’s constant =1 x 10-5 
atmospheres-meter3/mole at 25 degrees Celsius [°C]), become strongly sorbed to organic material in soil 
*(Koc = 4.7 x 106 liters/kilogram), or be dispersed by hydrodynamic dispersion in groundwater. Losses 
through volatilization would occur from the water table surface or from residual water above the capillary 
fringe, where dissolved dieldrin may come in contact with air. Dispersion of dissolved dieldrin is 
occurring parallel and transverse to the movement of groundwater. However, the most important factor in 
the natural attenuation of dieldrin in groundwater is adsorption on organic material in aquifer horizons. 
Clay, silt, and silty clay layers in the aquifer north of the northwestern corner and north of the Sanitary 
Sewage Lagoons have limited the distance that dieldrin could move downgradient because the velocity of 
migration is relatively slow, and the clays and silt layers typically have higher concentrations of natural 
organic material than sand or gravel layers. Dieldrin and similar contaminants dissolved in groundwater 
have been sorbing to organic material as groundwater migrates north of the depot boundary. Dieldrin in 
groundwater will not travel as far as VOCs, such as TCE, because dieldrin has a greater affinity for 
organic material (approximately 10,000 times greater than VOCs). 

A.10 Receptors and Exposure Routes 

A baseline risk assessment (BRA) was conducted at DDJC-Tracy (Montgomery Watson, 1997b) to 
determine whether remedial action is required, given the potential risks to humans, plants, and animals at 
DDJC-Tracy. Risks that could exist if no action were taken at DDJC-Tracy were estimated in the BRA. 
COCs, potential receptors, and potential risks discussed in that BRA are summarized in the following 
paragraphs. The BRA grouped the SWMUs, the USTs, and the soil contamination areas at DDJC-Tracy 
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into 15 exposure units (EUs) based on location and similarities in contaminants and pathways. The Tracy 
Annex, OU 1, and property north of the depot were evaluated as three separate EUs to evaluate 
groundwater impacts. It is reasonable to evaluate risks for groups of source areas (EUs) rather than for 
individual sources because the sources are close together and receptors may be exposed to contaminants 
from multiple sources. The potential for risks from separate EUs to combine and create a larger risk than 
the sum of the risks of the individual EUs was considered in an analysis of sitewide risk. A list of the EUs 
and associated sites is presented in Table A-4. 

Table A-4. Exposure Units and Associated Sites 
Exposure 

Units SWMUs USTs Other Areas of Concern 
EU I  On-depot groundwater (OU 1)  

EU2  Tracy Annex groundwater (OU 1)  

EU3  Off-depot groundwater (OU 1)  

EU4 2   

EU5 3   

EU6 4   

EU7 1 Area 2  

EU8 5, 20, 21, 23, 27, 
29, 31, 64 

2, 3, 4, 5, 6, 7, 9, 10, 12, 13, 14, 15, 
18, 19, 22, 24, 25, 26, 27, 29, 237 

Soil Contamination Area 1 – Building 
10, Building 206, Building 236, Building 
237, Building 15 Drum Storage Area 

EU9 24   

EU 10 6, 7, 8, 9, 10, 16, 
22, 30 

28, 30, 32 Soil Contamination Area 3, Building 22 
Drum Storage Area 

EU II 10A, 11, 12, 14, 
15 

1, 11, 20, 23 Building 30 Drum Storage Area 

EU 12  17 Building 23 

EU 13 25 17 Building 23 

EU 14 33   

EU 15  Day Care Center  

EU = exposure unit 
OU = operable unit 

SWMU = solid waste management unit 
UST = underground storage tank 

 

A10.1  Human Exposure Assessment 

A10.1.1  Current and future land use at DDJC-Tracy was examined as part of the risk evaluation. DDJC-
Tracy is primarily a storage and distribution facility for various supplies in common use by the U.S. 
military services in the western U.S. and throughout the Pacific. In addition, the depot has residential 
buildings and a Day Care Center, all of which add potential receptors to the exposure assessment. The site 
also is used to train grader operators. The land use surrounding DDJC-Tracy and the Tracy Annex is 
primarily agricultural, consisting of irrigated row crops and orchards. Numerous rural residential 
developments exist within a 3-mile radius, including small areas of commercial and industrial land use. 
The land use at DDJC-Tracy and in the region surrounding the site is expected to remain the same for the 
foreseeable future; however, construction of residences may occur on site or in nearby areas. No known 
Defense Logistics Agency plan exists to sell or change the current use of the DDJC-Tracy operations 
area. 
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A10.12  The exposure assessment included identifying the following: 

• The populations or subpopulations (e.g., children) that may be exposed to contaminants of potential 
concern (COPCs); 

• The exposure pathways (i.e., how the COPCs could reach sensitive populations); and 

• The magnitude of exposure for these populations (i.e., the amount of a COPC to which a population 
could be exposed). 

A10.1.3  An exposure pathway is complete only if all four of the following elements are present: 

• A COPC must be present in the environment; 

• The COPC must have a way to be transported through the environment (i.e., through soil, water, or 
air); 

• Humans must be exposed to the COPC; and 

• A potential human exposure route (e.g., inhalation or ingestion) must exist at the point of exposure. 

A10.2  Human Receptors and Exposure Pathways 

A10.2.1  Human receptors evaluated in the BRA include depot workers, visitors, children attending the 
on-depot Day Care Center, local residents, agricultural workers, potential future on-depot residents, 
construction workers, and grader operators who train at DDJC-Tracy. (“On-depot” refers to the activities 
occurring within the operating portion of DDJC-Tracy.) The environmental transport media that act as 
pathways for exposure include groundwater, soil, sediment, and surface water. Table A-5 summarizes the 
existing pathways for exposure, and Table A-6 summarizes potential future pathways for exposure. 

A10.2.2  On-depot drinking water wells 1 (in Area 1) and 2 (near SWMU 2) were previously abandoned 
to eliminate exposure to contaminated groundwater and to control contaminant migration. Furthermore, 
AG-1, AG-2, and AG-3, three wells used for agriculture on the annex property, were decommissioned. 

A10.3  Risk Basis for Soil Response Actions 

Summaries of the results of the baseline human health risk assessment are shown in Table A-5 (for 
current receptors) and Table A-6 (for potential future receptors). Risks to potential future residents on the 
depot and annex summarized in these tables were not considered in determining whether remediation is 
required. Under existing conditions, these are not considered to be potentially completed pathways. If the 
use of the depot unexpectedly changes, it will be necessary to re-evaluate the selected remedies for any 
area designated for residential use. 

A.11 Ecological Risk Assessment 

A11.1  Background. The ecological risk assessment (ERA) evaluated the actual or potential effects of a 
site on plants and animals. The objective of the ERA was to estimate the chemical risks to wildlife on a 
site for those areas where wildlife habitat currently exists and contamination has been documented. 
DDJC-Tracy contains very few areas suitable for wildlife habitat because of the industrial/commercial 
land use at the facility. Approximately 75% of the depot is covered with buildings, roadways, and paved 
parking areas. No known rare or endangered species of wildlife have been documented at the depot. The  
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Table A-5. Summary of Current Pathways, Evaluated in Detail 
   Detailed Evaluation 
   Ground- Surface  Inhalation Inhalation of VOCs 

Exposure Unit Description Unit ID Receptor water Water Soila of Dust Outdoor Air Indoor Air 
Off-depot groundwater (OU 1) EU3 Off-depot resident X      

SWMU 2-Sewage Lagoons EU4 Depot worker   X    

SWMU 3-Industrial Waste Lagoons EU5 Depot worker   X    

SWMU 4-Storm Drain Lagoon EU6 Depot worker   X    

SWMU 1/Area 2-northern area of depot EU6 Depot worker   X X   

Multiple SWMUs, USTs, and soil 
contamination areas (northern area of 
depot) EU8 Depot worker   X X   

SWMU 4-Building 247 Petroleum 
Laboratory Waste Oil Tank EU9 Depot worker       

Day Care Center EU 15 Day Care Center   X X X X 

Unvegetated and unpaved areas in 
southern, eastern, and northern portions of 
depot Depot-wide Grader operator   X X Xb  
a Soil exposure includes exposure to sediment. 
b Evaluated with soil gas data modeled from VOCs from contaminated groundwater in EU7. 

EU = exposure unit 
OU = operable unit 
SWMU = solid waste management unit 
UST = underground storage tank 
VOC = volatile organic compound 
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Table A-6. Summary of Potential Future Pathways, Evaluated in Detail 
   Detailed Evaluation 
   Ground- Surface  Inhalation Inhalation of VOCs 

Exposure Unit Description Unit ID Receptor water Water Soila of Dust Outdoor Air Indoor Air 
On-depot groundwater (OU 1) EU1 Potential future 

depot resident 
X  X x   

Tracy Annex groundwater EU2 Potential future 
resident 

X  X X   

SWMU 2 Sewage Lagoons EU 4 Potential on-depot 
resident 

  X X   

SWMU 3 Industrial Waste Lagoons EW5 Potential on-depot 
resident/teenage 
swimmer 

 X X X   

SWMU 4 Storm Drain Lagoon EU6 Potential on-depot 
resident 

  X X   

SWMU 1/Area2, northern area of depot EU7 Construction 
worker 

  X X X  

Multiple SWMUs, USTs, and soil 
contamination areas 

EU8 Construction 
worker/potential 
on-depot resident 

  X X X  

SWMU 4 Building 247 Petroleum 
Laboratory Waste Oil Tank 

EU9 Construction 
worker/potential 
on-depot resident 

  X X X  

Multiple SWMUs, USTs, and soil 
contamination area, eastern portion of 
depot 

EU10 Construction 
worker/potential 
on-depot resident 

  X X X  

UST 17 and soil contamination area; 
Building 2, central part of depot 

EU12 Construction 
worker/potential 
on-depot resident 

  X X   

SWMU 33 Industrial Waste Line EU14 Construction 
worker/potential 
on-depot resident 

  X X   

a  Soil exposure includes exposure to sediment. 

EU = exposure unit UST = underground storage tank 
OU = operable unit VOC = volatile organic compound 
SWMU = solid waste management unit 
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depot is within the historic range of the San Joaquin kit fox (endangered), the giant garter snake 
(threatened), the Swainsons hawk (threatened), the western yellow-billed cuckoo (threatened), and the 
valley elderberry longhorn beetle (threatened). However, none of these species has been sighted during 
site visits. No critical habitats or habitats of endangered species have been identified. There are no 
sensitive habitats, such as natural high quality wetlands, or aquatic or terrestrial natural areas that provide 
habitat for wildlife species on site. However, the following three on-site areas, though they are manmade, 
can provide habitat to wildlife: 

• Depot-wide surface soil; 

• Surface water and sediment in the SWMU 2 sewage lagoons, referred to as EU 4 in the BRA 
(Montgomery Watson, 1997b); and 

• Surface water and sediment in the SWMU 4 storm drain lagoon, referred to as EU 6 in the human 
health risk assessment. 

A11.2  The risk characterization integrates the exposure into a quantitative characterization of risk posed 
by the contaminant of potential ecological concern (COPEC) to each ecological receptor. Only 
noncarcinogenic health effects were assessed in the ERA because, in the environment, the incidence of 
chemically induced cancer is insignificant. 

A11.3  The only chemical risks to ecological receptors at DDJC-Tracy are the adverse effects of the 
industrial and sewage lagoons (SWMUs 2 and 3) and storm drain lagoon (SWMU 4) on bird species, such 
as the spotted sandpiper and the great blue heron (storm drain lagoon only). The primary COPECs of 
concern in the lagoons are DDD, DDT, and DDE (referred to collectively as DDX) and selenium. The 
DDX concentrations may reflect background pesticide use in the area of the depot, rather than use by the 
depot. However, additional sampling and further assessment of the results indicated that risks to the bird 
species were not great enough to warrant additional remedial actions. 

A11.4  At SWMU 4, zinc had a hazard index of 70, but this appears to be anomalously high; it is derived 
from a sediment concentration of 350 mg/kg. This result implied a hazard at a concentration as low as 5 
mg/kg, whereas the geometric mean soil concentration in the western United States has been estimated at 
55 mg/kg (Shacklette and Boerngen, 1984). Additional sampling was performed at SWMU 4 to obtain 
site-specific information that subsequently was used to refine the risk assessment and cleanup standards. 
Evaluation of the results indicated that risks to the bird species were not great enough to warrant 
additional remedial actions. 
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Table C1. Carcinogenic Risk Screening Results for Vapor Intrusion from VOCs in the  
Upper Hydrologic Zone—Private Property Adjacent to DDJC-Tracy 

2005 VOC Maximum Concentrations (µg/L) in Upper Zone Groundwater Potential Carcinogenic Risks from Vapor Intrusion  

TCE  PCE Chloroform Bromoform 

Depth to 
Groundwater 

Minimum 
(feet) 

Lithology of 
Soil Between 
Surface and 
Groundwater 

Risk from 
Vapor 

Intrusion 
for TCE 

Risk from 
Vapor 

Intrusion 
for PCE 

Risk from 
Vapor 

Intrusion 
for 

Chloroform 

Risk from 
Vapor 

Intrusion 
for 

Bromoform 

Total 
Additive 

Risk 
9.1 2.1 0.38 ND 15.2 CL (clay) 4.30E-08 4.58E-08 2.46E-09  9.13E-08 
9.1 2.1 0.38 ND 15.2 SI (silt) 5.20E-08 5.57E-08 2.80E-09  1.11E-07 
5.8 <0.5 (0.25) ND 0.85 5.3 CL (clay) 4.40E-08 8.50E-09  1.90E-10 5.27E-08 
5.8 <0.5 (0.25) ND 0.85 5.3 SI (silt) 5.20E-08 1.19E-08  1.82E-10 6.41E-08 

DDJC = Defense Distribution Depot San Joaquin California 
ND = non-detect 
PCE = tetrachloroethene 
TCE = trichloroethene 
VOC = volatile organic compound 
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