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-iCaptain C.. Schanz
CEC,U.S. Navy
Commander
Southwest Division
Naval Facilities Engineering Command
1220 Pacific Highway
San Diego, CA 92132-5190

Dear Captain Schanze:

Subject: YEAR REVIEW REPORT, OU-2 A T MARINE CORP AIR ST A TION YUMA,
ARIZONA

The United States Environmental Protection Agency (EP A) has reviewed the Five- Year
Review Report dated December 12,2002. Based upon this review, the EPA agrees with the
overall conclusions, findings, and recommendations and concurs with the overall protectiveness
determination. The document is well structured and concise. We would like to remind the Navy
that current Five- Year Review document policy requires that all Operable Units (OU's) for the
facility be included for review. It is our understanding that your staff has been advised of this
policy and will include information for OU-I and OU-2 in the next Five-Year Review.

We appreciate the opportunity to work with you on this project and look forward to
continued success at the Marine Corp Air Station, Yurna. If you have questions regarding this
letter please feel free to contact Martin Hausladen (415) 972-3007 of this office at any time.

Sincerely,

~~
Deborah Jordan

Chief, Federal Facility and Site Cleanup Branch

Superfund Division



cc:
Ms Angela Lind
RPM
Southwest Division
1220 Pacific Highway
San Diego, CA92132-5190

Mr. Frank M. Smaila
Arizona Department of Environmental Quality
Federal Projects Unit. Superfund Programs Section.
Water Program Division
1110 West Washington Street
Phoenix. AZ 85007

Mr .Herbert Guillory

Envirorunental Director

Envirorunental Department
United States Marine CorpS

BoX 99100

Yuma, AZ 85369-9100
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EXECUTIVE SUMMARY 
This report provides the results of the first Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA) five-year review conducted for Operable Unit (OU)-2 at Marine Corps Air 
Station (MCAS) Yuma, Arizona.  The review was conducted in accordance with the Navy/Marine Corps 
Policy for Conducting CERCLA Statutory Five-Year Reviews (November 2001) and the U.S. EPA 
Comprehensive Five-Year Review Guidance (OSWER No. 9355.7-03B-P, June 2001).  The purposes of 
this review are to evaluate the performance of the remedy implemented in OU-2 CERCLA Areas of 
Concern (CAOCs) 1, 8A, and 10 and to recommend actions for improvement if the remedy has not 
performed as designed.  The remedy as selected in the Record of Decision (ROD) consists of institutional 
controls in the form of restrictions on future land use, state registration of the sites, and review of all plans 
for proposed activities and provisions for site access by the MCAS Yuma Environmental Department.  
Because this remedy would not result in site conditions suitable for unlimited use and unrestricted 
exposure (i.e., residential land use) and because the ROD for OU-2 was signed after October 17, 1986, the 
effective date of the Superfund Amendments and Reauthorization Act (SARA), this statutory review is 
required by and conducted according to the applicable laws.  The scheduled completion date for this 
review is 02 December 2002, as dictated by the date when the ROD for OU-2 was signed, i.e., 02 
December 1997.   

 

This five-year review comprises document and data review, site inspections, station personnel interviews, 
regulatory comments review, and report development.  The results of the review indicate that the intent of 
the remedy for CAOCs 1, 8A, and 10, i.e., protection of human health by restricting land use, has been 
achieved with the signing of the OU-2 ROD in December 1997 and inclusion of the institutional controls 
for OU-2 in the 2001 MCAS Yuma Master Plan, the 2002 Final Land Use Control Implementation Plan 
(LUCIP), and the 2002 MCAS Yuma Station Order 5090.  These institutional controls have been 
employed by the MCAS Yuma Environmental Department to limit the land use of CAOCs 1, 8A, and 10 
and to review dig permit applications and new construction plans involving OU-2 sites and other base 
sites and range locations.   

 

The method for formally implementing institutional controls at OU-2 has been evolving over the past five 
years in response to state requirements and federal limitations on implementing land-use controls (LUCs) 
on property within active military facilities.  MCAS Yuma Station Order 5090, signed on 10 January 
2002, formally directed tenants and contractors to incorporate the LUCs, as provided in the MCAS Yuma 
Master Plan and the Final LUCIP, into their existing land-use planning and management programs.  The 
Final LUCIP provides revised LUCs for OU-2 and the steps to be taken in implementing them.   

 

To fulfill the requirement of site registration with the state of Arizona as specified in the OU-2 ROD, the 
Navy has provided proposed “modified Declaration of Environmental Use Restrictions” (DEURs) for 
CAOCs 1, 8A, and 10 in the Final LUCIP.  Although the proposed “modified DEUR” is not a “covenant 
running with the land”, the Navy believes that the recording of each “modified DEUR” satisfies the 
substantive intent of Arizona Revised Statute (A.R.S.) 49-152(E), given the Navy’s other responsibilities 
under CERCLA and federal property law.  The Final LUCIP also stipulates that the Arizona Department 
of Environmental Quality (ADEQ) will be informed of any future plans to transfer the properties to non-
federal ownership.  Therefore, recordation of the “modified DEURs”, together with the LUC provisions 
in the MCAS Yuma Master Plan and the Final LUCIP, will restrict the use of CAOCs 1, 8A, and 10 and 
provide a proper notice to any future (non-federal) property owners of the contamination. 
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The following United States Environmental Protection Agency (U.S. EPA) Five-Year Review Summary 
Form provides additional information regarding the review assessment results and future effectiveness of 
the remedy as implemented. 
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Five-Year Review Summary Form – Page 1 

SITE IDENTIFICATION 

Site name:  Marine Corps Air Station Yuma, Operable Unit 2 (CAOCs 1, 8A, and 10) 

EPA ID:  AZ0971590062  (MCAS Yuma) 
EPA 

Region:  09 State:  AZ City/County: Yuma / 027 Yuma 
 

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:  12/02/97 

Has site been put into reuse?   ¨ YES   ⌧ NO   
 

REVIEW STATUS 

Lead agency:  ¨ EPA   ¨ State   ¨ Tribe   ⌧ Other Federal Agency 

Author name: Southwest Division Naval Facilities Engineering Command 

Author title: Author affiliation:  

Review period:  12/02/1997 to 12/02/2002 

Date(s) of site inspection:  03/20/2002 to 03/22/2002 

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 OU#____ 

¨ Construction Completion      ¨ Previous Five-Year Review Report 

⌧ Other (specify):  Signing of Record of Decision______________________________ 

Triggering action date:  12/02/1997 

Due date (five years after triggering action date):  12/02/2002 
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Five-Year Review Summary Form – Page 2 

Issues: 
1) Although previous documentation referred to CAOC 8A as “a former landfill/surface disposal area”, further 

document review has revealed that this area, in part, is within the Ordnance Distribution Facility (ODF) and has 
been used for ordnance storage prior to and since the signing of the OU-2 ROD.    

Recommendations and Follow-up Actions: 
1) Any future documents will clearly specify the part of CAOC 8A within the ODF fence line, the land use, and the 

location of former disposal areas.  MCAS Yuma Environmental Department will review site activities and assure 
land-use restrictions are maintained.  

Protectiveness Statement for OU-2:  
The remedy at OU-2 is currently and will continue to be protective of human health and the environment because 
exposure pathways that may result in unacceptable risks are being controlled as follows:  
 

1) Institutional controls are in-place to restrict exposure to contaminants in soil at CAOCs 1, 8A, and 10 through 
MCAS Yuma Station Order 5090 (issued on January 10, 2002). This order formally directed tenants and 
contractors to incorporate the LUCs provided in the MCAS Yuma Master Plan and the Final LUCIP into their 
existing land-use planning and management programs.  

2) The “modified DEURs” for CAOCs 1, 8A, and 10 have been proposed to satisfy the requirements specified in 
the OU-2 ROD for registration of the sites with the state of Arizona.  

3) The MCAS Yuma Environmental Department will continue to review and coordinate all plans for future 
activities at CAOCs 1, 8A, and 10, in consultation with U.S. EPA and ADEQ as necessary, to ensure continued 
compatibility with the land-use restrictions specified in the OU-2 ROD. 
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Section 1 
INTRODUCTION 

This report provides the results of the first Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) five-year review conducted for Operable Unit 
(OU)-2 at Marine Corps Air Station (MCAS) Yuma, Arizona.  The purposes of this review are to 
evaluate the performance of the remedy implemented in OU-2 CERCLA Areas of Concern 
(CAOCs) 1, 8A, and 10 and to recommend actions for improvement if the remedy has not 
performed as designed.  The report identifies the methods used in the review, key issues regarding 
the implementation and performance of the remedy, and gives recommendations on how the issues 
can be addressed.  The triggering mechanism for this five-year review for OU-2 was the signing of 
the Record of Decision (ROD) on 02 December 1997. 

Consistent with Executive Order 12580, the Secretary of Defense is responsible for ensuring that 
five-year reviews are conducted at all qualifying Department of Defense (DoD) remediation 
sites.  The United States Department of the Navy (DON) is authorized to conduct the five-year 
review for OU-2 pursuant to CERCLA Section 121 and the National Oil and Hazardous 
Substances Pollution Contingency Plan (NCP).  CERCLA Section 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 judgment 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 United States Environmental Protection Agency (U.S. EPA) and the DON interpret this 
requirement further in the NCP, Title 40 Code of Federal Regulations (C.F.R.) Section  
(§) 300.430(f)(4)(ii) (implemented by 42 United States Code [U.S.C.] § 9621[c]), which 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. 

The five-year review for OU-2 was conducted March through November of 2002 in accordance 
with the following guidance documents: 

• DON.  Navy/Marine Corps Policy for Conducting CERCLA Statutory Five-Year 
Reviews, November 2001. 

• U.S. EPA Comprehensive Five-Year Review Guidance (OSWER No. 9355.7-03B-P), 
June 2001.  (This document includes the report template used for preparing this  
Five-Year Review Report.) 

The five-year review of the remedial action taken for OU-2 is a statutory review because the 
remedy does not result in site conditions unsuitable for unlimited use and unrestricted exposure 
(i.e., residential land use) at CAOCs 1, 8A, and 10 and because the OU-2 ROD was signed after 
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17 October 1986, the effective date of the Superfund Amendments and Reauthorization Act 
(SARA). 

Because this five-year review is the first one performed for OU-2 and for MCAS Yuma overall, 
this report also provides the following to aid future five-year reviews: 

• Background information and the status of remedial actions for all MCAS Yuma OUs  

• A central point of reference at MCAS Yuma for all sources of information used in  
the review. 

1.1 OU-2 REVIEW APPROACH 
MCAS Yuma is located southeast of the city of Yuma, Arizona (Figure 1-1).  Three OUs 
were established to address CAOCs at the station under the auspices of the Federal 
Facility Agreement (FFA) signed in January 1992.  OU-1 includes areas of contaminated 
groundwater underlying the station and the associated soil at depths greater than 10 feet 
below ground surface (bgs), the common depth of building construction activities at 
MCAS Yuma.  OU-2 consists of contaminated soils of the station from the ground 
surface to a depth of 10 feet bgs.  OU-3 was established to include additional CAOCs that 
may be identified later on; however, no CERCLA sites have been identified since that 
time.  Therefore, OU-3 has not been used at the station. 

The remedial investigation (RI) for OU-2 assessed the impact on human health and  
the environment by hazardous substance releases to the soil (JEG 1996).  A total of  
18 CAOCs were investigated (Figure 1-2). Of these, 12 CAOCs were recommended for 
no further action because they did not pose a threat to human health or the environment.  
The remaining six CAOCs (1, 4, 7, 8A, 9, and 10) were recommended for remedial action 
to address a potential threat to human health from exposure to asbestos, metals, or 
organic compounds in the soil. 

As referenced in the OU-2 ROD, a quantitative risk assessment conducted during the RI 
indicated that apart from the presence of asbestos-containing material (ACM), the risk 
from exposure to soil contaminants at CAOCs 4, 7, and 9 was acceptable for residential 
land use (i.e., unlimited use and unrestricted exposure) (UA 1997a).  The remedy for 
CAOCs 4, 7, and 9 involved the removal of visible ACM and ACM-containing surface 
soil, verification inspections, and off-site disposal.  The remediation of these three 
CAOCs was completed 07 June 1999 with the removal of remaining ACM at CAOC 9, 
the Horse Stable Area adjacent to CAOC 8A, and receipt of remedial activity inspection 
approval (GEOFON 1999). 

The remedy selected for CAOCs 1, 8A, and 10 consists of institutional controls that 
protect the health of potential receptors by restricting future land use.  Because this 
remedy leaves site conditions that do not allow for unlimited use and unrestricted 
exposure, a five-year review is required only for these CAOCs of OU-2.   
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Although OU-1 underlies OU-2, the assessment of the remedial action taken for OU-1 
CAOCs will not be addressed in this five-year review, but in a separate five-year review 
for the following reasons. 

• The average depth to groundwater is 60 feet bgs and only CAOC 1 overlies an 
OU-1 groundwater area of concern (AOC). 

• OU-1 groundwater AOCs are located downgradient (northwest) of CAOC 8A 
and CAOC 10. 

• There is no direct use or contact with groundwater contaminants at MCAS 
Yuma at this time. 

• None of the institutional controls established for OU-1 to protect human health 
set limitations on use of the overlying OU-2 soil environment.  

1.2 OU-1 OVERVIEW AND CURRENT STATUS 
The RI for OU-1 (JEG 1996) assessed the impact on human health and the environment 
by hazardous substance releases to groundwater and identified three fuel-related and four 
chlorinated hydrocarbon (CHC) plumes.  The Navy, MCAS Yuma, U.S. EPA, and 
Arizona Department of Environmental Quality (ADEQ) agreed that the three fuel-related 
groundwater plumes would be handled under the state of Arizona Underground Storage 
Tank (UST) Program, and the four CHC groundwater plumes would be addressed under 
the Navy’s Installation Restoration (IR) Program.   

The chemicals of concern in the OU-1 CHC groundwater plumes consist predominantly 
of 1,1-dichloroethene (DCE), trichloroethene (TCE), and tetrachloroethene (PCE) at 
levels exceeding the federal or state of Arizona maximum contaminant levels (MCLs), 
the applicable water quality criteria for potential sources of drinking water.  The 
following OU-1 groundwater plume areas are currently undergoing remediation: 

• Area 1 Hot Spot (Source) Plume Area.  This plume area is located at the aircraft 
flight apron in the vicinity of Building 230 and is being treated by air sparging 
(AS)/soil vapor extraction (SVE) to remove contaminants.  Because this system 
has been determined to be effective, an optional groundwater treatment system 
as described in the ROD has not been implemented (Terra Vac 2001a, 2002a). 

• Area 1 Leading Edge Plume Area (LEPA).  This plume area is located at the 
Northwest Station boundary of MCAS Yuma, and is being treated by vertical 
recirculation to provide containment and treatment of relatively low 
concentrations of chemicals of concern (Terra Vac 2001b, 2002b).Area 2 DCE 
Plume, Area 3 Former TCE and DCE Plume, and Area 6 PCE Plume.  Monitored 
natural attenuation and long-term monitoring of groundwater are being 
conducted to address very low levels of contaminants (SWDIV 2002). 

Inspecting and maintaining the monitoring wells and remediation systems, implementing 
land-use controls (LUCs), and providing for long-term operation and maintenance to 
monitor the groundwater will ensure the integrity of the OU-1 remedies.  LUCs will be 
implemented to prevent exposure to contaminants at the site through extraction of 
groundwater, ensure the integrity of the remediation systems, and maintain the integrity 
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of the monitoring wells.  The Long-Term Groundwater Monitoring Plan for OU-1  
(BNI 2002) and Final Land-Use Control Implementation Plan (LUCIP) (SWDIV 2002) 
have been developed and implemented for this purpose. 

The AS/SVE system began operation in Area 1 on 16 November 1999.  According to the 
long-term groundwater monitoring plan for OU-1 (BNI 2002) a baseline groundwater 
sampling event was conducted in February 2000, with subsequent groundwater 
monitoring conducted quarterly since then.  For remedial actions at CERCLA sites that 
involve engineering controls to effect cleanup, such as described above for OU-1, the 
triggering mechanism for the five-year review is the date the remedial system 
construction began.  On this basis, the five-year review for OU-1 will be due in 2004. 
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Section 2 
SITE CHRONOLOGY 

This section summarizes events in the development of the IR Program at MCAS Yuma with 
significance to the history of contaminant detection, characterization, and remediation at OU-2.  
Table 2-1 presents these events in chronological order. 
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Table 2-1 
Chronology of Significant Events 

Event Date 

Initial Assessment Study was conducted to investigate past disposal practices at MCAS Yuma 
(Stearns et al. 1985). 

1985 

MCAS Yuma was placed on Superfund National Priorities List. 02/1990 

Site inspection was completed at MCAS Yuma (MPI 1990). 06/1990 

The Navy entered into a Federal Facilities Agreement with U.S. EPA and Arizona Department of 
Environmental Quality.  OU-1 and OU-3 were established, along with a schedule and framework 
for implementing environmental investigations and appropriate cleanup activities (FFA 1991). 

01/1992 

RI for OU-2 was completed.  Of 18 CAOCs identified, 12 were identified as requiring no further 
action (JEG 1996). 

03/26/1996 

A soil sampling program for PAHs was performed at CAOC 10 (UA 1996b) to better define the 
extent of the contaminants reported in surface soil during the RI. 

06/1996 

Feasibility Study for OU-2 (UA 1996a) was completed; CAOCs 1, 4, 7, 8A, 9, and 10 were 
recommended for remedial action. 

12/20/1996 

Supplemental soil sampling program for PAHs was completed at CAOC 10 (UA 1997b). 02/1997 

Proposed Plan was issued for OU-2. 03/1997 

Final ROD for OU-2 was signed and institutional controls were selected as the preferred remedy 
for CAOCs 1, 8A, and 10 (UA 1997a). 

12/02/1997 

Land survey conducted of CAOCs 1, 8A, and 10 for implementation of institutional controls was 
completed and revised. 

07/23/1999 

Final Remedial Action Report for OU-2 was issued with recommended addendum to the MCAS 
Yuma Base Master Plan containing institutional controls and VEMURs for CAOCs 1, 8A, and 10 
(GEOFON 1999). 

09/1999 

Arizona Laws 2000, Chapter 225 amends Arizona Revised Statutes § 49-152 (Title 49, Chapter 1, 
Article 4) to eliminate VEMURs and replace them with DEURs as the appropriate document for 
recording a property’s environmental land-use restrictions with the state of Arizona. 

07/18/2000 

MCAS Yuma Master Plan was revised to contain the land-use restrictions and state recording of 
environmental use restrictions required in institutional controls for OU-1 and OU-2 (KTUA 2001). 

09/2001 

Draft (Revision 1) LUCIP was issued as an addendum to the Master Plan to provide additional 
institutional controls and steps for implementation and monitoring for OUs 1 and 2, FFAAP Area 
of Concern A.  Conditions for closure of Former USTs at the Former Exchange Gas Station were 
also provided in the document. 

12/20/2001 

MCAS Yuma Station Order 5090 implemented LUCs provided in the Draft LUCIP. 01/10/2002 

Final LUCIP was issued, addressing all Navy and regulatory agency comments on the Draft 
(Revision 1) LUCIP. 

09/2002 

(table continues) 
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Table 2-1 (continued) 

Acronyms/Abbreviations: 
CAOC – Comprehensive Environmental Response, Compensation, and Liability Act area of concern 
DEUR – Declaration of Environmental Use Restrictions 
FFAAP – Federal Facilities Agreement Assessment Program 
LUC – land-use control 
LUCIP – Land-Use Control Implementation Plan 
MCAS – Marine Corps Air Station 
OU – operable unit 
PAH – polynuclear aromatic hydrocarbon 
RI – remedial investigation 
ROD – Record of Decision 
§ – section  
U.S. EPA – United States Environmental Protection Agency 
UST – underground storage tank 
VEMUR – Voluntary Environmental Mitigation Use Restriction 
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Section 3 
BACKGROUND 

This section describes the fundamental aspects of the station, providing a description of site 
characteristics.  The purpose of this section is to identify the threat posed to the public and 
environment identified at the time of the OU-2 ROD (UA 1997a), so that the performance of the 
remedy can be easily compared with the site conditions the remedy was intended to address.  
Information provided by the OU-2 ROD regarding station history and site history has  
been updated in this section with information provided in the Remedial Action Report 
(GEOFON 1999) and Final LUCIP (SWDIV 2002). 

3.1 STATION HISTORY 
MCAS Yuma is a 4,791-acre area located in the city and county of Yuma, Arizona.  
MCAS Yuma is located at an average elevation of 180 feet above mean sea level, on the 
northern portion of Yuma Mesa and is approximately 60 to 70 feet above and 4 miles east 
of the Colorado River.  MCAS Yuma started as a county airfield in 1928.  It was then 
leased to the U.S. Army Air Corps for pilot training and bomber crew training from 1941 
to 1946.  In July 1951, the U.S. Air Force reactivated the station as a Weapons 
Proficiency Center for fighter-inceptor units.  The station was declared a permanent Air 
Force installation in 1954. MCAS Yuma was established in 1959 to provide services and 
materials to support the operations of the Marine Aircraft Wing and its subordinate units.  
In January 1959, MCAS Yuma and associated range facilities were transferred to the  
U.S. Navy.  MCAS Yuma currently operates the airport facility as a joint military/civilian 
airport with Yuma County Airport Authority. 

During its 70 years of operation, MCAS Yuma has generated industrial wastes such as 
used oil, fuels, solvents, paint residues, battery acid, pesticides, herbicides, and 
polychlorinated biphenyls (PCBs).  In the early years, some of these wastes were 
disposed in landfills, burn pits, and other areas located throughout MCAS Yuma.  
Construction and improvement activities also generated construction debris, which was 
disposed in undeveloped portions of MCAS Yuma. 

The Initial Assessment Study (Stearns et al. 1985) conducted at MCAS Yuma in 1985 
identified the past disposal practices at MCAS Yuma and indicated the presence of various 
contaminants in the soil and chlorinated solvents in underlying groundwater.  MCAS Yuma 
was placed on the Superfund National Priorities List (NPL) list in February 1990.   
After the FFA established OU-1 and OU-2, further investigation of the OUs was 
conducted separately. 

OU-2 initially consisted of surface disposal sites and disposal units within the upper  
10 feet of soil underlying the station where disposal or releases of petroleum products, 
paints, solvents, metals, pesticides, and other process chemicals may have occurred.  The 
RI conducted for OU-2 included all 18 CAOCs and included human-health and 
ecological risk assessments to assess the potential impacts of the hazardous substances 
reported on both potential human and environmental receptors.  Figure 1-2 shows the 
locations of the OU-2 CAOCs within MCAS Yuma, general site characteristics 
(i.e., roads, fence lines, and buildings), and site status as agreed upon by the DON, 
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ADEQ, and U.S. EPA in consideration of the results of the RI and subsequent surface soil 
sampling at CAOC 10 (UA 1996b).  The results of the ecological risk assessment 
conducted during the RI indicated that chemicals detected in the soil and surface water do 
not pose a significant risk to ecological receptors at MCAS Yuma.  With the exception of 
migratory birds that have been observed in the air over MCAS Yuma, no state or 
federally listed threatened or endangered species are known to be present at MCAS 
Yuma.  No critical habitats or habitats of endangered species are affected by chemicals of 
potential ecological concern at OU-2. 

The feasibility study (FS) conducted for the remaining six CAOCs (UA 1996a) focused 
on remedial action for CAOCs 4, 7, and 9, where surface disposal of asbestos-bearing 
waste was confirmed, which would allow unrestricted use of the sites.  Remediation to 
residential land use standards was completed in 1999 for OU-2 CAOCs 4, 7, and 9 
(GEOFON 1999); therefore, these CAOCs and the 12 OU-2 CAOCs that achieved 
no-further-action status are not required to be included in further discussion of OU-2. 

A discussion of background information for OU-2 CAOCs 1, 8A, and 10, including site 
physical characteristics, land and resources use, history of contamination, response 
actions, and the basis for taking remedial action, is provided in Sections 3.2 through 3.4.  
Current descriptions of the CAOCs are provided in Section 5.5, Site Inspection. 

3.2 CAOC 1:  FLIGHT LINE 
CAOC 1 consists of the pre-1960 flight line (tarmac, runways, aprons, and taxiways) and 
associated aircraft-maintenance hangar facilities.  This site is located within the footprint 
of the existing flight line in the north-central portion of MCAS Yuma and occupies 
approximately 170 acres (Figure 1-2).  In the 1940s, used oil was routinely drained from 
aircraft engines directly to the ground surface on which the aircraft were parked.  In the 
1950s, 1960s, and 1970s, waste oil was used for dust control around hangars, taxiways, 
and apron edges.  The RI focused on the flight line areas where source areas of 
contamination were expected to be found, such as aircraft and vehicle wash racks, 
oil/water separators, fuel storage bladder locations, dry wells, miscellaneous stained soil 
areas, and maintenance and storage yards (JEG 1996). 

Basis for Taking Action 

The results of the RI did not reveal significant soil contamination in the areas of the 
specific units included in the investigation.  Total recoverable petroleum hydrocarbons 
(TRPH) were found generally widespread and in localized occurrences around the flight 
line.  Polynuclear aromatic hydrocarbons (PAHs) were also reported in localized 
occurrences.  PCBs, formerly used as coolant for electric transformers, were reported at 
the northern edge of the flight line and existing wash rack.  Solvents, containing volatile 
organic compounds (VOCs) and semivolatile organic compounds (SVOCs), pesticides, 
and metals, were reported in shallow soil samples throughout the flight line. 

These chemicals, including metals that exceeded their respective background levels  
(i.e., arsenic, beryllium, and cadmium) were evaluated as chemicals of potential concern 
(COPCs) in the human-health risk assessment of the current (industrial) and potential 
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future (residential) land-use scenarios.  The CAOC 1 risk assessment results for cancer 
(excess lifetime cancer risk [ELCR]) and noncancer risk (hazard index [HI]) are as 
follows: 

• Residential exposure scenario 

– ELCR:  2.19 × 10-4 

– Risk driver(s):  PAHs, 83 percent of the cancer risk 

• Commercial/industrial exposure scenario 

– ELCR:  6.48 × 10-5 HI:  1.86 

– Risk driver(s):  PAHs, 90 percent of the cancer risk 

Note: A listing of the specific chemicals evaluated in the risk assessment for the 
OU-2 CAOCs, as provided in Table 2-1 of the ROD (UA 1997a), is 
provided in Appendix B1 of this report. 

The HI exceeded the acceptable criterion of 1.0 (primarily attributed to metals); however, 
none of the individual target organs or organ systems HI values exceeded the criterion.  
The cancer risk for the residential scenario exceeded the generally acceptable range  
(10-6 to 10-4), which precludes unrestricted or residential land use.  The cancer risk for the 
commercial/industrial scenario is within the acceptable range; therefore, no restrictions 
would need to be placed on the site for this land use. 

3.3 CAOC 8A:  SOUTHEAST STATION LANDFILL  
CAOC 8A is located in the southeastern portion of MCAS Yuma, between North 
Ordnance Road and the southern MCAS Yuma property line (Figure 1-2).  CAOC 8A is 
the site of a former landfill and surface disposal areas.  The site is vacant land, except for 
ordnance and munitions storage bunkers on the portion of the site within the Ordnance 
Distribution Facility (ODF).  During the RI, this area was investigated as part of the 
greater CAOC 8.  CAOC 8 was a 68-acre area used primarily for the disposal of 
municipal wastes generated at MCAS Yuma from 1953 to 1961 (UA 1997a).  A portion 
of the area was also used for rubble disposal and as a borrow area.  The wastes were 
burned prior to disposal in 10 to 20 disposal pits at CAOC 8A.  The waste streams 
potentially associated with this disposal area include vehicle- and fuel-related wastes, 
used oils, solvents, paints, thinners, pesticides, and herbicides.  The disposal pits were 
backfilled and no longer provide an opportunity for direct human exposure to 
contaminated soil.  The CAOC 8A landfill is inactive, and no disposal or other use is 
authorized for the site.  The portion of the site within the ODF is used for ordnance and 
munitions storage within storage bunkers. 

Basis for Taking Action 

The human-health risk assessment subdivided CAOC 8, based on current and anticipated 
future land use, into CAOC 8A and CAOC 8B, and evaluated each separately.  CAOC 8B 
is the MCAS Yuma residential housing area located north of North Ordnance Road to 
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Loesch Street.  The assessment estimated the human-health risks at CAOC 8B for both 
the commercial/industrial and residential scenarios to be within the acceptable range. 

Drilling within the landfill at CAOC 8A was not performed during the RI because of 
potential drilling hazards and difficult drilling conditions caused by buried construction 
debris.  The analytical results from the RI surface soil sampling and analysis program  
for CAOC 8 indicated the presence of TRPH, PAHs, PCBs, and metals in surface  
soil, generally at CAOC 8A.  The maximum detected concentrations of four PAHs 
(benzo[a]anthracene, benzo[a]fluoranthene, benzo[a]pyrene, and benzo[k]fluoranthene) 
and one PCB (Aroclor 1254) were reported in soil collected from four disposal cells on 
the south side of CAOC 8A (GEOFON 1999).  The RI risk assessment results for 
CAOC 8A are as follows: 

• Residential exposure scenario 

– ELCR:  9.94 × 10-5  HI:  0.35 

– Risk driver(s):  PAHs and PCBs; with 74 percent of the cancer risk 
attributed to Aroclor 1254, reported at three sample locations 

– Lead:  detected at 659 milligrams per kilogram (mg/kg) in surface soil; this 
result exceeded the U.S. EPA Region 9 residential soil screening value of 
400 mg/kg and caused lead to be identified as a potential residential health 
risk (UA 1997a) 

• Commercial/industrial exposure scenario 

– ELCR:  3.02 × 10-5 HI:  0.41 

– Risk driver(s): PAHs and PCBs. 

Because soil sample results were not available for the landfill contents, exposure to the 
landfill contents was not assessed for CAOC 8A.  The cancer risk estimate for residential 
exposure at the site surface is at the high end of the generally acceptable range.  Exposure 
to surface soil does not pose an unacceptable level of risk under an industrial land-use 
scenario.  Based on both this information and that the risks associated with exposure to 
the landfill interior are not known, U.S. EPA, ADEQ, and the DON made a risk 
management decision to restrict the use of CAOC 8A to the current use (inactive landfill 
and industrial use of former surface disposal areas) and prohibit any land use that could 
potentially disturb the contents of the landfill (UA 1997a). 

3.4 CAOC 10:  ORDNANCE MUNITIONS DISPOSAL AREA 
CAOC 10 is located within and south of the current ODF in the southeastern portion of 
MCAS Yuma (Figure 1-2).  CAOC 10 was used during World War II as a shooting range 
for bomber gun crews.  Since the early 1950s, ordnance materials have been stored in the 
magazines around the central portion of the Ordnance Loop (North and South Ordnance 
Roads).  The area has also been used for surface tank and drum storage.  Surface spills, 
including liquid residues from ordnance-mixing operations, have been reported within 
this area.  CAOC 10 continued to be used for the storage and handling of ordnance as part 
of the station’s ordnance distribution facility.  Suspected waste associated with this area 
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includes used oils, ordnance, waste associated with nitroaromatics, fuel-related wastes, 
and metals. 

Basis for Taking Action 

The primary finding of the RI field sampling and analysis program was TRPH, PAHs in 
surface soil, and one lead result reported above the site background concentration.  PAHs 
were detected in surface soil at four locations during the RI.  The risk assessment results 
from CAOC 10 indicated both the commercial/industrial and residential exposure 
scenarios had potential cancer risk within the generally acceptable range; benzo(a)pyrene, 
a PAH, contributed 74 percent of the cancer risk for the residential exposure scenario. 

The risk assessment results for CAOC 10 were later revised with results from additional 
soil sampling for PAHs conducted in August 1996 and February 1997.  The August 1996 
sample results showed one to two orders of magnitude higher total PAH concentrations, 
which led to supplemental soil sampling to fully define the extent of PAHs in the soil 
areas then designated as CAOCs 10A and 10B (UA 1997b).  Initially, this second risk 
assessment used risk-based concentrations (RBCs) calculated during the RI with 1993 
U.S. EPA-approved dermal exposure factors, instead of the promulgated 1996 dermal 
exposure factors.  Recalculating the RBCs using the dermal exposure factors valid for 
1996 resulted in RBCs for PAHs that were identical to the 1996 U.S. EPA preliminary 
remediation goals (PRGs).  Using the recalculated RBC values to estimate human health 
risk for CAOC 10 yielded the following results: 

• Residential exposure scenario 

– ELCR:  2.9 × 10-4 

– Risk driver(s):  PAHs, greater than 74 percent of the cancer risk 

• Commercial/industrial exposure scenario 

– ELCR:  7.0 × 10-5 

– Risk driver(s):  PAHs. 

The recalculated cancer risk for residential exposure exceeds the generally acceptable 
range, whereas the cancer risk for commercial/industrial exposure is in the middle of the 
range.  For this reason, the risk for the site was considered potentially higher than 
acceptable for unrestricted or residential land use, but acceptable for industrial land use. 

3.5 RESPONSE ACTIONS 
The FS and supplemental soil sampling program conducted for PAHs at CAOC 10 
indicated that exposure to soil conditions at CAOCs 1, 8A, and 10 did not present an 
unacceptable risk to human health so long as controls were put in place to restrict  
current and future land-use to the industrial land-use scenario.  Response actions for 
OU-2 CAOCs 1, 8A, and 10 since this finding have included the following: 

• A Proposed Plan was issued to the public in March 1997, proposing institutional 
controls to restrict land use at the sites to current industrial uses. 
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• The OU-2 ROD outlined institutional controls that would be implemented as the 
preferred remedy for CAOCs 1, 8A, and 10 at MCAS Yuma by modification of 
the MCAS Yuma Master Plan.  Access to CAOC 8A was summarily restricted 
by fencing. 

• The institutional controls were immediately implemented in limiting access to 
CAOC 8A and incorporating the controls into the existing review process used 
by the MCAS Yuma Environmental Department for review of land-use 
proposals, dig permits, and construction plans for station property that may 
involve environmental sites. 
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Section 4 
REMEDIAL ACTIONS 

This section discusses the results of events identified in the Section 2 chronology that define the 
remedy for OU-2, from the signing of the ROD to the present.  The section discusses remedy 
selection, remedy implementation, and remedy performance, and identifies any changes to or 
problems with the components of the remedy.  

4.1 REMEDY SELECTION 
This section describes the purpose for remediation, the remedial alternatives developed 
and evaluated in the OU-2 FS (UA 1996a) against the nine CERCLA evaluation criteria 
for remedial alternatives, and the remedy selected in the ROD (UA 1997a). 

4.1.1 Remedial Action Objective 
The remedial action objective (RAO) for OU-2 CAOCs 1, 8A, and 10 is to minimize the 
potential for unacceptable human-health risk that could result from a change in land use 
(UA 1996a). The RAO was determined as a final result of the human-health risk 
assessments conducted for each site in the RI and FS.  The results indicated that potentially 
unacceptable cancer risk levels could result from residential land use and exposure to 
surface and shallow subsurface soil at the three sites.  However, the cancer risk for the 
current and anticipated future land-use scenario, as areas of industrial land use, was 
estimated to be within the U.S. EPA acceptable range. 

Arizona’s Soil Remediation Standards are identified in the OU-2 ROD as relevant and 
appropriate chemical-specific requirements for the remediation of soil at CAOCs 1, 8A, 
and 10.  These rules are relevant and appropriate, but not applicable because the remedial 
action is being conducted under federal law (e.g., CERCLA) and not under one of the 
state of Arizona regulatory programs. For more information, see the OU-2 ROD and the 
rules as summarized in Arizona Revised Statutes (Ariz. Rev. Stat.) Title (tit.) 49, §§ 151 
and 152, and the Arizona Administrative Code (Ariz. Admin. Code) tit. 18, Chapter (ch.) 
7, Article (art.) 2, Soil Remediation Standards (§§ R18-7-201 through R18-7-209).  These 
rules allow for soil remediation to one of three standards as follows:  

• Remediation to background levels; 

• Remediation to health-based guidance levels (HBGLs) presented in Appendix A 
Soil Remediation Levels (SRLs) of Ariz. Admin. Code tit. 18, ch. 7, art. 2; or  

• Remediation to levels derived from a site-specific risk assessment. 

In addition, at sites where soil remediation does not meet residential standards or 
background levels, but rather industrial or site-specific standards, the rules previously 
required the submittal of a Voluntary Environmental Mitigation Use Restriction 
(VEMUR).  However, in July of 2000, subsequent to the signing of the OU-2 ROD, 
Arizona’s Soil Remediation Standards were amended. The amended rules eliminated the 
VEMUR and replaced it with a Declaration of Environmental Use Restriction (DEUR) as 
the appropriate document for recording a property’s environmental land-use restrictions 
with the state of Arizona (See Arizona Laws 2000, Chapter 225 amending Ariz. Rev. 
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Stat. § 49-152 [Title 49, Chapter 1, Article 4]). Because soils at CAOCs 1, 8A, and 10 
meet industrial, but not residential cleanup standards, and because these state rules were 
determined to be relevant and appropriate in the OU-2 ROD, the Navy has proposed 
“modified DEURs” for CAOCs 1, 8A, and 10 in the Final LUCIP to fulfill the 
substantive requirements of Ariz. Rev. Stat. § 49-152.   

Copies of the proposed modified DEURs for CAOCs 1, 8A and 10 are provided in 
Appendix B3 to B5 of this report. 

4.1.2 Selected Remedy – Institutional Controls 
Two remedial alternatives were developed and evaluated in the FS for OU-2 (UA 1996a) 
to address the RAO for CAOCs 1, 8A, and 10:  no action and institutional controls.  The 
no action alternative presented an acceptable risk to human health so long as the current 
land use remained an industrial one; however, without controls in place to prevent 
unrestricted use, future land use could lead to unacceptable levels of human-health risk.  
Taking public comment on the OU-2 Proposed Plan into consideration, the ROD 
proposed institutional controls as the preferred remedy for the three OU-2 CAOCs. 

The selected remedy as defined in the ROD consisted of institutional controls restricting 
land use of CAOC 1 and CAOC 10 to industrial/commercial use and CAOC 8A to the 
current use.  The institutional controls would be implemented through the MCAS Yuma 
Master Plan (former Base Master Plan), which will reference the OU-2 ROD.  The 
institutional controls identified in the ROD are as follows: 

• Restrict land use at CAOCs 1 and 10 to industrial/commercial use. 

• Restrict land use at CAOC 8A to current use. 

• Provide a legal description of site boundaries and a site map for each site. 

• Execute and record a VEMUR with the state of Arizona for each site. 

The VEMUR would contain language clarifying that it was executed and 
recorded by the federal government “for itself only, and not as a covenant 
running with the land”.  In addition, it would clarify that: 

a. No interest in real property on behalf of the state of Arizona is created by 
the VEMUR or by any notice of cancellation of the VEMUR pursuant to 
Ariz. Rev. Stat. § 49-152, and 

b. The signature of an authorized representative of the ADEQ on the document 
acknowledges that the remediation of the property was conducted in 
accordance with the provisions of Ariz. Rev. Stat. § 49-152. 

• Any future activities planned for the area must be coordinated with and 
reviewed by the MCAS Yuma Environmental Department, including official 
consultation with the DON, in consultation with U.S. EPA and ADEQ as 
necessary. 

A change in land use from industrial to residential use would require reevaluation of the 
remedy for CAOCs 1 and 10.  For CAOC 8A, a change in land use that would involve 
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activities that may lead to disruption of the site surface and exposure of the landfill 
contents would require the reevaluation of the remedy for compatibility with the desired 
activity.  The remedy could be changed pursuant to CERCLA Sections 120 and 121 and 
NCP Section 300.430(f)(4)(iii), and further investigation could be undertaken in order to 
determine if remediation is required and if the ROD must be amended. 

If the Navy intended to excess the property to a nonfederal entity, it will notify the 
ADEQ and U.S. EPA in advance of the execution of any transfer.  The Navy would again 
consult with the ADEQ and U.S. EPA in revisiting the existing land-use classification 
and restrictions for the CAOCs involved to determine if the foreseeable future land use 
would differ from the assumptions made at the time the original remediation action 
decision was made.  A reevaluation of the institutional controls would be performed if 
necessary at that time. 

4.2 REMEDY IMPLEMENTATION 
With the signing of the ROD for OU-2 on 02 December 1997, the land-use restrictions 
identified in the institutional controls for CAOCs 1, 8A, and 10 were considered 
implemented, and the remedial action for the sites completed (GEOFON 1999).  
However, the administrative controls to add the institutional controls to the MCAS Yuma 
Master Plan and to record the land-use restrictions for the CAOCs with the state of 
Arizona remained to be implemented. 

The following sections discuss the steps taken post-ROD in implementation of 
institutional controls for CAOCs 1, 8A, and 10 at MCAS Yuma. 

4.2.1 Remedial Action Report 
The Final Remedial Action Report for OU-2 (GEOFON 1999) issued September 1999, 
included an information summary and institutional controls for CAOCs 1, 8A, and 10 in  
a recommended addendum to the MCAS Yuma Base Master Plan.  A VEMUR 
application package containing a summary of pertinent site conditions and legal 
description of the site boundaries was included as a part of the addendum.  A land survey 
of CAOCs 1, 8A, and 10 was used to produce the legal descriptions and site maps 
(Don Peterson Engineers 1999). 

4.2.2 MCAS Yuma Master Plan 
The MCAS Yuma Master Plan contains a detailed review of all physical conditions, 
resources, and tenant commands present at MCAS Yuma and the planned development of 
the station in the foreseeable future.  The MCAS Yuma Master Plan was developed to 
support the MCAS Yuma mission and implement the station’s strategic plan.  In order to 
control the areas of potential risk from exposure to soil contamination at OU-2 CAOCs 1, 
8A, and 10 and assure that future land-use would not result in unacceptable levels of risk 
to human health or the environment, the necessary restrictions were presented in a 
revision to the MCAS Yuma Master Plan. The MCAS Yuma Master Plan of 1998 was 
revised in September 2001 to contain the institutional controls for OU-1 and OU-2, as 
identified in the ROD and specified in the Master Plan addendum provided in the Final 
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Remedial Action Report for OU-2 (GEOFON 1999).  Figures 5-17 and 5-19 of the 
revised MCAS Yuma Master Plan provide the locations of the OU-1 and OU-2 site  
areas for which institutional controls would apply and what the controls are.  For OU-2 
CAOCs 1, 8A, and 10, the requirement for recording modified VEMURs for each of the 
sites was included. 

The MCAS Yuma Master Plan does not include a map of CAOC 8A showing the 
locations of the former disposal areas, as recommended in the ROD, or a map of the 
locations of PAHs in soil reported for CAOC 10.  However, the site boundaries given for 
CAOCs 8A and 10 (as CAOCs 10A and 10B) in the Master Plan, for which the listed 
institutional controls apply, do incorporate corresponding areas of significance for both 
sites.  Figure 4-1 shows the boundaries of the three CAOCs for which institutional 
controls are implemented as they appear in both the Master Plan and the Final LUCIP, 
which is discussed in detail in the following section. 

4.2.3 Land-Use Control Implementation Plan 
The Final LUCIP was issued in September 2002.  The Final LUCIP addressed all DON, 
U.S. EPA, and ADEQ comments on the Draft (Revision 1) LUCIP that was issued on 20 
December 2001.  

MCAS Yuma Station Order 5090 was issued 10 January 2002 informing station tenants 
of the land-use restrictions for OU-1 and OU-2 and implementing the other LUCs 
provided in the Draft LUCIP (see Appendix B2). The Draft (Revision 1) LUCIP was 
originally issued as an addendum to the Master Plan to provide steps for implementation 
and monitoring of institutional controls at OU-1, OU-2, and Federal Facilities Agreement 
Assessment Program (FFAAP) AOC A.  The document also contained complete 
VEMUR application packages for CAOCs 1, 8A, and 10.  The Draft LUCIP noted that 
recordation of a VEMUR had been achieved previously for the MCAS Yuma FFAAP 
AOC A. 

The institutional controls for OU-2 were subsequently updated in the Final LUCIP to 
provide “modified DEURs” for CAOCs 1, 8A, and 10 as follows (see Section 3 of the 
Final LUCIP): 

Institutional controls will restrict the land use of CAOCs 1 and 10 to industrial/ 
commercial use and CAOC 8A to its current use (inactive landfill/surface disposal 
area).  Institutional controls for these CAOCs may be recorded in DEURs in 
accordance with and substantially in the form set out at ARS Section 49-152.  
Institutional controls will also restrict the land use of FFAAP AOC A to industrial/ 
commercial use.  Institutional controls for this AOC are recorded as a VEMUR in 
accordance with and substantially in the form set out at ARS Section 49-152.  The 
VEMUR for AOC A was in place prior to the revision of ARS Section 49-152, 
wherein VEMURs were changed to DEURs.  The VEMUR and DEURs (if 
recorded) each contain language clarifying that they were executed and recorded by  



 
 
December 2002 

Section 4   Remedial Actions 

page 4-5 
 

 





 
 
December 2002 

Section 4   Remedial Actions 

 page 4-7 
 

the federal government “for itself only, and not as a covenant running with the 
land.”  In addition, they clarify the following: 

a. The parties agree that no interest in real property on behalf of the state of Arizona 
either is created by this VEMUR or DEUR or by any notice of cancellation of this 
VEMUR or DEUR pursuant to ARS Section 49-152. 

b. Changes in activities or land use in these CAOCs or FFAAP AOC A will be 
coordinated through and reviewed by the MCAS Yuma Environmental Department.  
In the event that the Navy/Marine Corps plans any future changes in land use at 
CAOCs 1, 8A, or 10 or at the FFAAP AOC A, the Navy, in consultation with 
U.S. EPA and ADEQ, would reevaluate the institutional controls in light of the 
intended land use.  If the change in land use is not compatible with the institutional 
controls, the institutional controls may be changed pursuant to CERCLA Sections 
120 and 121 and the National Oil and Hazardous Substances Pollution Contingency 
Plan Section 300.430(f)(4)(iii), and the ROD for OU-2 may be amended.  If the 
Navy/Marine Corps plans to excess the property to a nonfederal entity, it will notify 
ADEQ and U.S. EPA in advance of the execution of any such transfer.  The Navy/ 
Marine Corps will consult with ADEQ and U.S. EPA in revisiting existing land-use 
classifications/restrictions for the CAOC or FFAAP AOC A  (or, in the alternative, 
the remedial action selection) to determine whether the foreseeable future land use 
differs from the assumptions made at the time the original remedial action decision 
was made.  At that time, the Navy/Marine Corps, in consultation with ADEQ and 
U.S. EPA, will undertake a reevaluation of the appropriate institutional controls and 
determine if engineering controls and/or other remedial action are necessary. 

For CAOCs 1 and 10 and FFAAP AOC A, a change in land use from industrial to 
residential use would require a reevaluation of the institutional controls.  For 
CAOC 8A, a change in land use involving any activities that may disrupt and expose 
the landfill interior would require a reevaluation of the institutional controls.  At the 
time of these future activities, further investigation may be undertaken in order to 
determine whether remediation is required and whether the ROD must be amended. 

In the event OU-2 property is excessed, MCAS Yuma shall notify the transferee or 
lessee of the LUCs described in this section, and NAVFAC SW Division shall 
include the restrictions, as shown in Figure 2-2 of this Land-Use Control 
Implementation Plan, in the transfer or lease.  Such notification will be provided at 
least 45 days in advance of the property transfer or lease conveyance.  MCAS Yuma 
shall comply with Section 120(h)(3) of CERCLA in any such transfers 
(Appendix C).  Transfer or lease of real property out of federal control will follow 
guidance included in the Department of Defense memorandum, Interim Policy on 
Land Use Controls Associated With Environmental Restoration Activities 
(DoD 2000, as amended) (Appendix D). 
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Section 5 
FIVE-YEAR REVIEW PROCESS 

This section provides a description of the activities performed during the five-year review 
process for MCAS Yuma OU-2 and a summary of the findings of each step in the process when 
appropriate.  

5.1 ADMINISTRATIVE COMPONENTS OF THE FIVE-YEAR  
REVIEW PROCESS 
A kickoff meeting for the OU-2 five-year review was held 20 March 2002 at the  
MCAS Yuma Environmental Department.  The following people were in attendance at 
the meeting: 

Name Title Organization 

Dan Goodman Remedial Project Manager (RPM) Navy, SWDIV 
Kathryn Umbarger Contract Task Order Leader (CTOL) BNI 
Doug Peeler Senior Geologist BNI 
Herbert “Gil” Guillory Environmental Director MCAS Yuma Environmental Department 
Carol Lewis IRP Manager MCAS Yuma Environmental Department 
Mary Stewart former IRP Manager MCAS Yuma Environmental Department 
Joe Britain Staff Engineer MCAS Yuma Environmental Department 
Christian Kost Range Oversight Officer 

Compliance Division 
MCAS Yuma Environmental Department 

The review team was identified at that time as Doug Peeler as the primary investigator 
for the review and Carol Lewis as the station contact responsible for arranging access to 
Environmental Department documents and station resources and personnel.  Oversight 
for the review was provided by Dan Goodman, Kathryn Umbarger, and Gil Guillory. 

The following list of components was identified in advance and reviewed with attendees 
of the kickoff meeting: 

• Document review 

• Data review 

• Site inspection 

• Local interviews  

• Five-year review report development and review. 

These components were later more specifically defined to include U.S. EPA and ADEQ 
review comments on the Draft (Revision 1) LUCIP instead of interviews of personnel 
from these agencies by Navy SWDIV. The site inspections and most of the interviews 
were conducted within two days of the kickoff meeting. The five-year review itself was 
conduced from March to November 2002.   
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5.2 COMMUNITY NOTIFICATION AND INVOLVEMENT 
MCAS Yuma personnel and the greater Yuma, Arizona, community were informed of the 
start of the review in late May 2002 in a public notice printed on three separate dates in 
area newspapers: 

The Sun (Yuma and regional paper) Saturday, 18 May 2002, and Saturday, 25 May 2002 

The Cactus Comet (MCAS Yuma paper) Thursday, 23 May 2002 

The notice stated the purpose of the five-year review at OU-2 under CERCLA, described 
the remedy for contaminated soil at CAOCs 1, 8A, and 10, and identified the types of 
COPCs present.  The restriction of future land use of CAOCs 1 and 10 to 
industrial/commercial use and of CAOC 8A to current use as an inactive landfill facility 
was identified as necessary to prevent unacceptable human-health risk that could result if 
the sites were used for residential purposes.  The notice stated that the institutional 
controls for OU-2 were implemented through the Base Master Plan issued September 
2001. 

A second public notice and a fact sheet are planned to notify the community of the 
findings upon completion of the Five-Year Review Report.  In addition, the fact sheet 
will be sent to current Restoration Advisory Board (RAB) members, regulatory agency 
personnel, and those community representatives who indicated on interest in prior 
mailings concerning environmental restoration activities at MCAS Yuma.  The Five-Year 
Review Report for OU-2 will be made available at the Yuma County Public Library, 
350 South Third Avenue, Yuma, Arizona  85364-3897. 

The local community was not involved directly in the five-year review for OU-2.  The 
general public does not live adjacent or have access to these sites, and institutional 
controls are currently implemented only within the station to limit the land use by station 
tenants.  During the earlier phases of site RI and remedy selection and evaluation, 
interested community representatives had the opportunity to meet with and become 
members of the RAB.  This group was established to provide a forum for exchange of 
information and partnership among the community, Navy, U.S. EPA, and state of Arizona 
regulatory agencies by reviewing and commenting on technical documents relating to the 
ongoing environmental cleanup at MCAS Yuma.  With remedial activities well under way 
at OU-1 and OU-2, public interest in this forum has declined.   

5.3 DOCUMENT REVIEW 
This five-year review for OU-2 consisted of a review of relevant documents issued  
prior to and since the signing of the ROD (UA 1997a) (see Appendix A).  The documents 
reviewed also included unpublished remediation manager meeting minutes,  
aerial photographs, and proposed work permit forms and compliance documents for  
the existing facilities at CAOCs 1 and 10 maintained by the MCAS Yuma  
Environmental Department. 
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The RAO for OU-2 CAOCs 1, 8A, and 10 was developed based on the results of the 
human-health risk assessment and consideration of potential applicable or relevant and 
appropriate requirements (ARARs) in the FS Report for OU-2 (UA 1996a).  However, 
the RAO was not identified specifically by name in the document or in the ROD for 
OU-2 along with the final ARARs determination. 

A review of the former VEMUR application packages in the Draft LUCIP (SWDIV 
2002) and Remedial Action Report for OU-2 (GEOFON 1999), respectively determined 
that the area surveyed and submitted for CAOC 10 resembled the earlier FFA boundaries 
for the site.  The area did not include all of CAOC 10A over which institutional controls 
apply as depicted in the MCAS Yuma Master Plan and the Final LUCIP figures and 
reflected in Figures 4-1 and 5-1 of this report.  This was addressed in a resurveying of 
CAOCs 10A and 10B to delineate the areas for which institutional controls apply.  The 
resurveyed map was provided in the new “modified DEUR” application for CAOC 10 
included in the Final LUCIP. 

The current land use of CAOC 8A is sometimes stated in the documents reviewed as a 
former landfill and surface disposal area.  However, the figures in the MCAS Yuma 
Master Plan and the Final LUCIP, showing the areas requiring institutional controls, 
indicated that this area, in part, is within the ODF and has been used for ordnance storage 
prior to and since the signing of the OU-2 ROD. 

5.4 DATA REVIEW 
The data review consisted solely of a review of the maximum soil concentrations for the 
COPCs evaluated in the human-health risk assessment for CAOCs 1, 8A, and 10, as 
listed in the OU-2 ROD Tables 2-2 through 2-5 and provided in Appendix B6 of this 
report.  The information was used in a screening evaluation of potential change in 
human-health risk for the CAOCs that is discussed in detail in Section 6.2.1 of this report.  

5.5 SITE INSPECTION 
Inspections at OU-2 CAOCs 1, 8A, and 10 were conducted from 20 March to  
22 March 2002, by Doug Peeler, Carol Lewis, and the project Contract Task Order 
Leader (CTOL) (first site visit to CAOC 8A only).  The purpose of the site inspections 
was to review and document current site conditions at the CAOCs and evaluate visual 
evidence regarding the protectiveness of the land-use restrictions.  This effort included 
noting the points of access and access requirements for the CAOCs, the location of 
fencing and munitions storage areas at the ODF relative to the footprint of the CAOCs, 
and the condition of the landfill cover at CAOC 8A.  A review of compliance documents 
concerning waste management and spill reports for the current flight line and the ODF 
was conducted as a part of the site inspection for CAOCs 1 and 10 through the files 
maintained at the MCAS Yuma Environmental Department.  The results of this part of 
the inspection for the two CAOCs are discussed in the interview results (Appendix E4). 

The U.S. EPA Comprehensive Five-Year Review Guidance (OSWER 9355.7-03B-P) 
provides a site inspection checklist as well as the report template used for the 
development of this report.  The modified site inspection checklists filled out during the 
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site inspection for each CAOC are provided to document site conditions in Appendices 
C1, C2, and C3.  The corresponding detailed site maps provided in Figures 2-1, 2-7, and 
2-9 of the OU-2 ROD are included with the checklists and annotated with the location 
and direction of photographs taken during the site inspection.  The photographs selected 
to show the conditions noted during the site inspections are provided in Appendix D. 

5.5.1 CAOC 1:  Flight Line 
CAOC 1 is located within the secured existing flight line; access to this area is limited to 
personnel who have the appropriate identification and a flight line pass or a code key.  
The site inspection for CAOC 1 consisted of a driving tour of the eastern perimeter of the 
flight line, where aircraft parking areas, maintenance, and hangar areas are located, and 
visual observations across taxiways to the western boundary of the site.  Photographs of 
CAOC 1 could not be taken at the time of the site inspection due to security 
requirements; however, a copy of the most recent aerial photograph was later provided by 
station personnel (Appendix D).  No activity that would be considered inconsistent with 
industrial land use was noted at CAOC 1. 

5.5.2 CAOC 8A:  Southeast Station Landfill 
The site inspection for CAOC 8A was conducted on two separate occasions.  As shown 
on Figure 5-1, CAOC 8A is located within a larger fenced area bounded by the ODF 
(north), the Broken Gate Saddle Club and former CAOC 9 (east side), County Road 13 
(13th Street) and land used for agricultural purposes outside of MCAS Yuma (south 
side), and the Range Management Area (west side).  Access to the area is limited to 
locked gates at North Ordnance Road and the western perimeter fence line.  Three other 
gates in the perimeter fencing are locked and lead to a vehicle storage lot, the Biocell Soil 
Treatment Area, and the Broken Gate Saddle Club.  The square of land between the dirt 
road from the North Ordnance Road gate and the dirt road to the Biocell Soil Treatment 
Area gate is not within the footprint of CAOC 8A.  However, a considerable portion of 
CAOC 8A is located within the fence line of the ODF, where the site area is actively used 
for ordnance storage in concrete bunkers.  South from the North Ordnance Road gate, the 
road divides into dirt roads that cross CAOC 8A north to south and east to west and 
connect to an off-site perimeter road within the southern fence line (see photographs in 
Appendix D).  No signs identifying the restrictions on land use for the CAOC 8A area 
were noted. 
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The site is predominantly flat, consisting of windblown sand, desert grasses, and scrub, 
like most of the rest of the fenced area.  Long depressions to approximately 8 feet deep 
are present north to south across the western end of CAOC 8A, corresponding to former 
landfill cells.  Some solid waste consisting of construction debris and general station 
refuse is evident at the surface in these areas.  Facilities and structures typical for a 
permitted landfill constructed or capped under Resource Conservation and Recovery Act 
(RCRA) requirements or equivalent state of Arizona requirements were not expected 
because the landfill was operated and deactivated.  No such facilities or structures were 
found during the inspection.  Fresh horse manure found on this southern perimeter road 
outside the gate to the Broken Hill Saddle Club, along with a combination lock on this 
gate, suggests the saddle club uses the road for recreation. 

No evidence of recent activity (e.g., horseshoe tracks, tire marks), landfill cover 
disturbance, or exposure of the landfill contents was found at CAOC 8A.  Some evidence 
of minor soil erosion and redeposition was noted along the embankment associated with 
the off-site perimeter road to the south. 

5.5.3 CAOC 10:  Ordnance Munitions Disposal Area 
CAOC 10, consisting of subareas 10A and 10B, is located within the secured and existing 
ODF (CAOC 10A) and the fenced area adjacent to CAOC 8A (CAOC 10B).  Access to 
this area is limited to personnel who have the appropriate identification and who sign in 
at the guarded gate of the facility at Frazier Road (Figure 5-1).  The site inspection for 
CAOC 10 consisted of a driving tour within the ODF conducted by the ODF Manager 
(on North and South Ordnance Roads).  A second gate, located on the fence line west of 
the Frazier Road gate, leads to the Combat Arms Loading Apron (CALA).  The primary 
activities at CAOC 10 are weapons construction and transfer to the CALA (Appendix D).  
These activities are conducted in temporary storage buildings, and the munitions are 
stored in concrete bunkers.  CAOC 10B is located south of the intersection of North and 
South Ordnance Roads, at the west end of the ODF, and is indistinguishable from the rest 
of the land surface in the area.  Skeet fragments were noted on the ground surface of the 
ODF near CAOC 10B.  No activities were observed at CAOCs 10A, 10B, or 8A that 
violated the institutional controls. 

5.6 INTERVIEWS 
MCAS Yuma personnel responsible for or familiar with current activities at OU-2 
CAOCs 1, 8A, and 10, or activities that took place over the past five years, were 
interviewed between 20 and 22 March 2002 (Appendix E).  Additional substantive 
information was provided during subsequent telephone interviews on 26 July 2002.  An 
interview documentation form listing the name, title, and organization of the interviewee, 
along with the date and location where the interviews took place, is provided in  
Appendix E1; the interview records documenting the interviews are provided in 
Appendices E2 through E10.   
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 Instead, regulatory agency review comments regarding LUCs for OU-1 and OU-2 based 
on reviews of the Draft and Final LUCIPs were taken into consideration. 

None of the personnel interviewed knew of any significant changes to site conditions or 
activities conducted at the CAOCs over the last five years.  A summary presentation of 
additional observations made during the review’s initial kickoff meeting, site inspections, 
personnel interviews, and regulatory agency comments is given below. 

Kickoff Meeting, 20 March 2002 

Gil Guillory has been the director of the MCAS Yuma Environmental Department  
since October 2001.  Mr. Guillory provided the following information during the 
meeting, which was recorded on the site inspection checklist according to the CAOC 
(see Appendices C1, C2, and C3). 

• CAOC 8A is no longer used for running events held at MCAS Yuma.   

• A request for closure of CAOC 8A by the Facilities Maintenance Department 
(FMD) that would have involved raking the east end of CAOC 8A to a depth of 
48 inches was turned down by the Environmental Department in consultation 
with legal counsel (see Appendix C2, attached letter and memorandum).  This 
activity had the potential to disturb the landfill contents at CAOC 8A as well as 
disturb the ground surface in the area formerly used for a skeet range, the Tower 
Trap Range, and the Moving Target Range.  These ranges were operated on 
CAOCs 8A and 10 from 1940 to 1983 and have not yet been assessed and 
closed as former military ranges.  Changes to surface conditions at these CAOCs 
could complicate the assessment of quantities of clay skeet fragments and lead 
shot present. 

• No endangered or threatened species are known to use CAOCs 1, 8A, and 10. 

Site Inspections, 20 to 22 March 2002 

Carol Lewis has been the IR Program Manager at the MCAS Yuma Environmental 
Department since 05 November 2001.  During the site inspections, Ms. Lewis indicated 
that there have not been any problems of which she is aware in maintaining the 
institutional controls for the three CAOCs (Appendices C1, C2, C3).  She agreed with 
others that large construction projects for MCAS Yuma that might affect the CAOCs 
would be planned in advance and reflected in the MCAS Yuma Master Plan. 

Larry Leake, 20 to 21 March 2002 

Mr. Leake was the IR Program Manager at the MCAS Yuma Environmental Department 
from April 1995 to December 2002.  His interview records are provided in  
Appendices E2 and E3. 

• CAOC 8A was fenced off with barbed wire after the OU-2 ROD was signed 
(and institutional controls began to be implemented for the site). 

• The site boundaries for CAOCs 8A and 10 currently do not match the legal 
descriptions in the VEMURs (currently, DEURs).   
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• The ADEQ has authorized the removal of boulders from the surface at  
CAOC 8A and grading and capping that may be performed on the site as 
maintenance of the landfill cap.  Mr. Leake provided a copy of the ADEQ letter 
sent 01 June 1999 to Mike Gonzalez (former RPM, SWDIV for MCAS Yuma) 
from Nancy Lou Minkler, Project Manager, Federal Projects Unit, Waste 
Programs Division, which is included as a part of Appendix E2. 

• The Broken Gate Saddle Club has access to the fenced area that includes 
CAOC 8A through the south end gate, which is secured by a combination lock. 

• The Provost Marshal’s Office (PMO) and former Logistics Department (S4) had 
keys to the North Ordnance Road gate of the greater fenced area in which 
CAOC 8A is located.  S4 used to have station military personnel and family runs 
there; PMO provides station security and stores vehicles in the adjacent lot at the 
west end of the greater fenced area.  Only the Environmental Department has the 
key to the Biocell Soil Treatment Area gate from the greater fenced area. 

• The institutional controls for a piece of station property are included in the 
remarks of any dig permit issued for it.  Larger construction projects may not get 
the same dig permits, but the Environmental Department engineer reviews the 
construction contracts for environmental issues. 

• Dig permits had been reviewed by the MCAS Yuma Environmental Department 
prior to his role there as IR Program Manager in 1995.  The permit form 
consisted only of the two-sided Locate, Digging, and Outage Request form 
(referred to as “Page 1”) at that time.  The Environmental Department Sign-Off 
Sheet (referred to as “Page 2”) started to be used within the Environmental 
Department in October 2001. 

A review of Environmental Department files provided several examples of the 
Environmental Department Sign-Off Sheet, and 1994 and 1998 Locate, Digging, and 
Outage Request forms implemented by Station Orders 11300.7 and 11300.7, Change 3.  
Examples of these documents have been included as part of Appendix E2.  It is evident 
from the filed documents that the Environmental Department has consistently been 
involved in reviewing and approving construction activities for several years.  The 
earliest signed copy on file of the current Environmental Department Sign-Off Sheet was 
dated 29 October 2001 (Appendix C1).  Prior Locate, Digging, and Outage Request 
forms that also required Environmental Department review and sign-off were on file 
dating back to 1993.  Older copies of these documents and others generated or 
maintained through the Environmental Department are available through off-station 
storage at the Canon Air Defense Complex. 

Mariano Hawk, 21 March 2002 

Mr. Hawk is the Logistics Business Manager for MCAS Yuma, but was the Officer-in-
Charge at the former Weapons Assembly Area (currently referred to as the ODF) from 
1996 to 1999.  The record of the interview with Mr. Hawk is provided in Appendix E5. 

• The vehicle storage lot north of the fenced area that includes CAOC 8A is used 
by the PMO.  PMO accesses the fenced area through the west end gate from the 
Range Management Area and County Road 13. 
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• Mr. Hawk indicated he knew the location of the CAOC 8A landfill within the 
greater fenced area accessed from North Ordnance Road, but did not know that 
the area for which institutional controls apply extends into the east end of the 
ODF.  Further, he verified that the weapons storage bunkers on South Ordnance 
Road at this end of the ODF had been in active use prior to the signing of 
the ROD. 

• With regard to the CAOC 1 Flight Line, no changes to the area have occurred 
since the construction of Building 220, and it would be fair to say that all 
changes to land use would have been reflected in the prior (1988) Base 
Master Plan. 

Fred Daniel, 22 March 2002 

MCAS Yuma Environmental Department files regarding spill/release reporting were 
reviewed as a part of the site inspection of active facilities at CAOCs 1 and 10.  Reports 
of releases in the past year were readily available, along with a logbook compilation of 
reported releases.  Older reports of releases are stored at the Canon Air Defense Complex 
and were not sought as part of this review.  No releases were reported for the ODF.  
Several spills were reported for the Flight Line, which have the potential to impact 
CAOC 1.  An interview with Fred Daniel, Compliance Division Director at the MCAS 
Yuma Environmental Department, was sought to discuss what the general experience was 
for releases in the course of operations at the Flight Line; the interview record is provided 
in Appendix E4. 

• The general nature of releases at the Flight Line are: (1) unreportable to small 
quantities of hydraulic fluid, Stoddard solvent, other solvents, lube oils, and 
broken mercury vapor lamps; (2) fuels for jets and helicopters, to a few hundred 
gallons, due to regular operations or maintenance; and (3) larger quantities of 
fuel, as a result of aircraft malfunction on the ground or crashes.   

• Under current procedures, releases are handled immediately by methods 
determined according to spill size.  Each unit at the Flight Line has a spill 
contingency plan specific for it, maintains spill control equipment for use 
on-site, and has a designated hazardous waste officer. 

• The Compliance Division conducts regular inspections and receives and logs 
release reports and waste generation and disposal forms. 

Based on the information provided in this interview, the releases noted in the logbook 
and files for the current flight line did not constitute a change from conditions common to 
it and thereby do not present a change to the conditions of CAOC 1. 

Stephen Spencer, 21 March 2002 

Stephen Spencer, Manager of the ODF, was interviewed during the site inspection for 
CAOCs 8A and 10, which are in part located within the facility.  Mr. Spencer has been in 
his current position for only a few months.  The record of the interview with Mr. Spencer 
is provided in Appendix E6. 
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• Ordnance is currently stored in concrete bunkers within the footprint of 
CAOC 8A, but future plans call for abandonment of those storage bunkers and 
some within the footprint of CAOC 10.  

• No releases of potentially hazardous substances have occurred while he has been 
in charge.  In a later telephone call, Mr. Spencer confirmed that release reports 
were not kept on file at the ODF, but he believed they were on file at the 
Environmental Department. 

Joe Britain, 22 March 2002 

Joe Britain is an engineer at the MCAS Yuma Environmental Department.  Mr. Britain 
was interviewed to get information on the steps that new construction applications go 
through at the Environmental Department in which land-use restrictions for the property 
would be identified.  The record of the interview with Mr. Britain is provided in 
Appendix E7 of this report. 

• All new construction projects undergo a multilayered environmental 
review process. 

• During the planning phase, the proposed project must get a categorical exclusion 
from further documentation requirements under the National Environmental 
Policy Act based on the type of work to be performed. 

• During the 15 percent design review, the site may be identified as a CERCLA 
site with specific limitations, including institutional controls on land use, which 
would require further coordination of the project’s progress with the 
Environmental Department. 

• During construction, federal regulations that apply to the site are referenced in 
the environmental controls portion of the construction specifications. 

Examples of the documentation for each of these phases of the review process were 
provided by Mr. Britain and are included as attachments to the interview record 
(Appendix E7). 

Craig Bowman, 21 March 2002 

Craig Bowman is a utilities technician at the MCAS Yuma FMD.  The record of the 
interview with Mr. Bowman is provided in the Site Inspection Checklist for CAOC 8A 
(Appendix C2). 

• A dig permit is issued by the Resident Officer in Charge of Construction. 

• Dig permit application forms are currently handed to contractors in the 
preconstruction meeting.  The future plan is to issue the Environmental Sign-Off 
Sheet (Page 2 of the form) with the bid requests for contracted work, and retain 
the sheets for the permit application packages.  A new station order will be 
written to implement this. 

ADEQ Comments on the Draft (Revision 1) LUCIP, 13 May 2002 

The Final LUCIP (SWDIV 2002) addressed the ADEQ comments on the Draft  
(Revision 1) LUCIP (SWDIV 2001) as proposed in the Responses to Comments issued 
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by the ADEQ on 13 May 2002.  The latter document is provided in Appendix E8 along 
with: (1) the SWDIV transmittal letter from the RPM and (2) the United States General 
Services Administration (GSA) policy regarding the establishing of restrictive covenants 
on real property by landholding agencies.  The following is a summary of ADEQ 
comments concerning the implementation of institutional controls for OU-2. 

• Area 8A:  Measures must be taken to prevent human contact with the surface 
and shallow soils that are known to contain PCBs in excess of Arizona HBGLs.  
The former landfill and surface disposal area, which may still be used for 
surface disposal of construction debris, should be restricted to entry by only 
those personnel conducting authorized surface disposal activities.  Entry should 
be restricted by fencing the entire site, including locked gates across South 
Ordnance Road.  Areas where surface disposal has become impracticable should 
be capped (unless materials disposed at the surface are determined to provide an 
adequate barrier, preventing any human exposure to the contaminated soil).  
Future use of the area for jogging or other recreational activities should be 
strictly prohibited. 

• The VEMUR and DEUR each contain language clarifying that they are executed 
and recorded by the federal government “for itself only and not as a covenant 
running with the land.”  The statement that the “covenant does not run with the 
land” is contrary to the requirements of Ariz. Rev. Stat. § 49-152(e) which 
describes an owner’s DEUR as “a covenant that runs with and burdens the 
property” and “inures to the benefit of the department and the state”.  A DEUR 
must be filed as a “covenant running with the land” in compliance with Arizona 
“state and rule.”  While the state of Arizona has no “interest” in “Federal 
Property”, it is important to ensure that the LUCs “run with the land” in case of 
future transfer of such property to different entities (e.g., private, municipal, or 
other nonfederal public). 

• One of the institutional controls for OU-2 ends with this statement:  “At that 
time, the Navy/Marine Corps, in consultation with ADEQ and U.S. EPA, will 
undertake a reevaluation of the appropriate institutional controls.”  This 
statement should acknowledge that engineering controls and/or other remedial 
actions may also be appropriate if “changes in activities or land use” occur in 
these CAOCs or FFAAP AOC A. 

The SWDIV transmittal states that the Navy is not authorized to provide a DEUR that 
would be “a covenant that runs with and burdens the property”, for property on an active 
military facility that has not been identified for transfer to nonfederal ownership because 
of the GSA policy.  (A copy of the referenced GSA memorandum is included in 
Appendix E8.)  The other comments were responded to as necessary by revision of the 
referenced text of the Draft LUCIP, including revision of the institutional control for 
OU-2 identified in the third comment. 

Larry Leake, 26 July 2002 

The following information summarizes a telephone interview of Mr. Leake regarding the 
basis for the site boundaries of CAOC 10 recorded in Appendix E9. 



 
 

December 2002 

Section 5   Five-Year Review Process 

 page 5-13 
 

• He did not think the site boundaries determined for institutional controls were 
based on the location of the skeet range but on the distribution of reported PAH 
concentrations in the soil.   

• The mobile target practice range was formerly located between North and South 
Ordnance Roads on the west half of the ODF.  He confirmed that a skeet range 
and tower trap range were once located on CAOC 8A.  In the past, he noted 
skeet fragments on the ground surface from CAOC 8A landfill west to 
CAOC 11. 

During the site inspections conducted for the five-year review, skeet fragments were 
noted on the surface of CAOC 10A but not at CAOC 8A.   

Two figures from a United States Army Corps of Engineers report based on aerial 
photographs from 1942 and 1958 were later found that indicated the locations of the 
former skeet range and tower trap range on the west and east ends of the CAOC 8A 
landfill, respectively. 

Gil Guillory, 26 July 2002 

The following information summarizes a telephone interview of Mr. Guillory regarding 
changes at CAOC 8A and the basis for the site boundaries of CAOC 10 recorded in 
Appendix E10. 

• On 08 July 2002, the Broken Gate Saddle Club was informed by memorandum 
that a red Environmental Department lock had replaced the combination lock of 
the gate to the fenced area that included CAOC 8A and that no further access to 
the fenced area was permitted. 

• A sign has been placed on the North Ordnance Road gate to the fenced area in 
which CAOC 8A is located stating that all personnel intending to access the area 
must coordinate the access and activity within the fenced area with the MCAS 
Yuma Environmental Department. 

• Mr. Guillory clarified that four storage bunkers at the east end of the ODF, 
within the footprint of CAOC 8A, may be demolished, and the foundations 
excavated and removed as part of the planned CALA Phase 2/3 construction in a 
few years.  Further, he stated that a tactical parking apron for Marine Wing 
Support Squadron (MWSS)-371 would be constructed in the ODF between the 
areas designated for institutional controls for CAOCs 8A and 10 (subarea 10A 
specifically).  Notification of the ADEQ, providing the work plans, and a 
discussion of how the construction would impact the implementation of 
institutional controls for the sites would precede the construction work. 
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Section 6 
TECHNICAL ASSESSMENT 

The technical assessment for OU-2 presented in this section describes how each of the three key 
assessment questions was answered for CAOCs 1, 8A, and 10 and provides reference to 
information that formed the basis for each answer.  The discussion presented here is a framework 
for the protectiveness determination that explains the conclusions of the review, based on the 
information presented in the previous section.   

6.1 QUESTION A 
Is the remedy functioning as intended by the decision documents?  Yes. 

A review of documents, results of site inspections, and interviews of station personnel 
knowledgeable about the CAOCs indicate that the remedy is functioning to protect 
human health by maintaining existing land use. The required institutional controls were 
implemented by DON and the Marine Corps with the signing of the OU-2 ROD in 
December 1997 and the formal inclusion of the LUCs for OU-2 in the 2001 MCAS 
Yuma Master Plan, the 2002 Final LUCIP, and the 2002 MCAS Yuma Station Order 
5090.   

Since the signing of the OU-2 ROD, the MCAS Yuma Environmental Department has 
controlled access to CAOC 8A and provided reviews of dig permit and other construction 
permit applications in the OU-2 areas.  According to interviews and observations made 
during site inspections, the fenced area that includes CAOC 8A is accessed by the PMO, 
FMD, and MCAS Yuma Environmental Department using dirt roads across and outside 
the perimeter of the site.  The activities currently conducted in or in adjacent lots 
accessed through the fenced area include vehicle storage and site surface maintenance.  
These activities do not appear to involve off-road areas within CAOC 8A, and a sign is 
located at the primary entrance on North Ordnance Road to inform those accessing the 
area that coordination with the Environmental Department is required prior to proposed 
future activities.  Prior access to off-site areas within the fenced area for recreational 
purposes by the Broken Gate Saddle Club has been addressed and is not an issue for this 
report. 

The MCAS Yuma Master Plan was updated in September 2001 with the institutional 
controls for CAOCs 1, 8A, and 10 as intended in the OU-2 ROD.  The Final LUCIP, 
issued in September 2002, was subsequently developed to provide the details for 
implementing LUCs for OU-2 and included a description of the institutional controls and 
access and notification provisions. The LUCs were also formally implemented for MCAS 
Yuma by Station Order 5090, which directed tenants and contractors to incorporate the 
LUCs into existing land-use planning and management systems. The MCAS Yuma 
Station Order 5090 was signed in January 2002 (see Appendix B2). 

In addition, to fulfill the requirement of site registration with the state of Arizona as 
specified in the OU-2 ROD, the Navy has proposed “modified DEURs” for CAOCs 1, 
8A, and 10 in the Final LUCIP.  It should also be noted that the “modified DEUR” for 
CAOC 10 provided in the Final LUCIP contains a revised legal description and site map 
which depict the site areas for which institutional controls apply (i.e., CAOC 10A and 
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10B).  The revised legal description and site map of CAOC 10 were prepared based upon 
a site resurvey conducted on 20 August 2002.  As such, the protectiveness of the remedy 
can be ensured in the future. 

The Final LUCIP also provides for ADEQ access to the sites, prior notification, and 
reevaluation of the remedy in the event a change to the land use is proposed.  The Final 
LUCIP states that the ADEQ will be notified in advance if the property associated with 
these CAOCs is identified as excess by MCAS Yuma and proposed for transfer out of 
federal ownership.  At that time, a DEUR citing environmental use restrictions for each 
property that would “run with the land” as a part of the property deed will be recorded 
with the state of Arizona. 

6.2 QUESTION B 
Are the exposure assumptions, toxicity data, cleanup levels, and RAO used at the 
time of remedy selection still valid?  Yes. 

The following subsections discuss the information evaluated in answering this question 
on the basis of human-health and ecological risk assessment, federal and state regulations 
evaluated as potential ARARs for the remedial action, and achievement of the RAO. 

6.2.1 Human-Health and Ecological Risk Assessments 
Toxicity factors for chemicals of concern, contaminant characteristics, and standardized 
risk assessment methodologies used in prior risk assessments for the CAOCs were not 
individually evaluated for changes over the last five years for the following reasons. 

• No new human-health or ecological routes of exposure or receptors have been 
identified.  No changes in previously identified receptors or exposure routes 
have occurred that could affect the protectiveness of the remedy. 

• No new ecological risks or receptors or impacts due to natural disasters have 
been identified for OU-2 CAOCs or MCAS Yuma in general. 

• CAOCs 1, 8A, and 10 were not recommended for remediation based on 
potential risk to ecological receptors; no threatened or endangered species have 
been identified for these CAOCs. 

• Regulatory agency comments on the Draft LUCIP did not indicate that changes 
with regard to the evaluation of human-health risk had been identified or needed 
to be addressed at this time.   

• The Final LUCIP provides an institutional control program that requires that 
ADEQ and U.S. EPA be informed in advance of any proposed changes in land 
use for the sites and that the effectiveness of the existing institutional controls 
and the remedy as a whole be reevaluated at that time. 

• No indicators of change in land use at CAOCs 1, 8A, and 10 have been 
identified as a result of interviews, site visits, or document reviews. 
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A preliminary screening of potential human-health risk for exposure to soil at the CAOCs 
was conducted in order to determine the need for a more extensive evaluation.  The 
rationale and results for this assessment are given in the following discussion. 

The human-health risk assessment performed during the RI for soils at CAOCs 1, 8A,  
and 10 used Arizona HBGLs and U.S. EPA exposure factors to estimate the risk from the 
surface and shallow subsurface soils.  RBCs had been developed to estimate the potential 
carcinogenic risk using the U.S. EPA exposure factors in 1993.  U.S. EPA’s dermal 
exposure factors have since been revised.  The HBGLs were derived using the 
assumption that incidental ingestion of soil contaminants is the only significant exposure 
pathway at the site.  Therefore, the site-specific RBC values are more conservative than 
the HBGL values. The HBGL values derived by ADEQ for a nonresidential scenario are 
analogous to values for the anticipated future use industrial/commercial scenario used in 
the RI to develop the RBC values.  If the RBCs were calculated with the 1996 U.S. EPA-
approved factors (current at the time the ROD was signed), the RBCs for PAHs (the 
primary risk drivers in the risk assessment) would be identical to U.S. EPA PRGs.  The 
HBGLs for soil were replaced by promulgated SRLs on 04 December 1997 according to 
Ariz. Admin. Code tit. 18, ch. 7, Supplement (Supp.) 01-4.  The SRLs are predetermined 
remediation standards for cleanup to residential land-use standards. 

Based on this information, the preliminary screening of potential human health risk for 
the sites consisted of a comparison of the 1996 and 2002 U.S. EPA PRGs for soil in an 
industrial exposure scenario for all COPCs reported for the three sites.  The PRGs are 
calculated for an excess lifetime cancer risk not exceeding 10-6 (the low end of the 
generally acceptable range for industrial scenario exposure) or a toxic effects HI not 
exceeding 1.0).  A decrease in the PRG of greater than one order of magnitude was 
determined to be a deciding factor as to whether or not the decrease could indicate that a 
similar order of magnitude increase in the cancer risk from exposure to the soil could 
occur.  The 2002 PRGs were also compared to the maximum soil concentrations reported 
for the CAOCs as summarized in the OU-2 ROD (Appendix B6 Tables 2-2 through 2-5).  
The results of the comparisons are as follows: 

• Metals:  Soil PRGs for cadmium, hexavalent chromium, and lead decreased in 
the last five years, but not by one order of magnitude.  None of the maximum 
soil concentrations for these COPCs reported from CAOCs 1, 8A, or 10 
exceeded the 2002 industrial soil PRG values; only lead at CAOC 8A was 
within one order of magnitude below the 2002 PRG. 

• Pesticides and PCBs:  Soil PRGs for these organic compounds have only 
increased in the last five years.  This indicates that the potential risk from 
exposure to the soil concentrations reported for these compounds would likely 
be estimated at a lower level than in 1996. 

• SVOCs (including PAHs) and Total Petroleum Hydrocarbons:  Naphthalene, a 
PAH, was the only compound for which the PRGs went up in the last five years; 
its PRGs rose by less than one order of magnitude.  None of the maximum soil 
concentrations for these COPCs reported from CAOCs 1, 8A, or 10 exceeded 
the 2002 industrial soil PRG values. 
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In summary, the preliminary risk screening did not identify conditions suggesting that 
a more detailed evaluation of potential changes in factors and methods typically used 
in human-health risk assessment is warranted at this time. 

6.2.2 Applicable or Relevant and Appropriate Requirements 
No new ARARs have been identified for the OU-2 CAOCs based on review of the 
federal and state regulations initially evaluated for OU-2 in the FS (UA 1996a) and ROD  
(UA 1997a).  In addition, no new ARARs for institutional controls were identified based 
on a review of other regulations, requirements, and guidance currently considered by 
DON during the five-year review process. 

However, in July of 2000, subsequent to the signing of the OU-2 ROD, Arizona’s Soil 
Remediation Standards (Ariz. Rev. Stat. §§ 49-151 and 49-152) were amended. These 
rules were determined to be relevant and appropriate in the OU-2 ROD as chemical-
specific requirements for OU-2 remedial actions for soil.  The amended rules eliminated 
the VEMUR and replaced it with a DEUR as the appropriate document for recording a 
property’s environmental land-use restrictions with the state of Arizona (See Arizona 
Laws 2000, Chapter 225 amending Ariz. Rev. Stat. § 49-152 [Title 49, Chapter 1, Article 
4]). This change in requirements has been addressed through the preparation of “modified 
DEURs” for CAOCs 1, 8A, and 10. These “modified DEURs” were included in the Final 
LUCIP to replace the VEMUR applications in the Draft (Revision 1) LUCIP previously 
submitted to the ADEQ for these sites.  

In addition, ADEQ’s comments on the Draft (Revision 1) LUCIP indicated that no 
additional regulations would need to be considered, apart from meeting the requirements 
of Ariz. Rev. Stat. §§ 49-151 and 49-152 for recording for each site environmental use 
restrictions in DEURs that would “run with the land.”  The Navy believes that the 
proposed “modified DEURs” for CAOCs 1, 8A, and 10 in the Final LUCIP satisfy the 
requirements in the OU-2 ROD for the execution and recordation of LUCs with the state 
of Arizona and meet the substantive intent of A.R.S 49-152(E).  The language in the 
“modified DEURs” was developed to reflect the fact that they were not “a covenant 
running with the land” and that “no interest in real property” was being created (see 
Section 4.1.2 for more information).  These “modified DEURs” are needed to provide for 
registration of the LUCs with the state of Arizona without compromising the Navy’s 
other responsibilities under CERCLA and federal property law 

6.2.3 Achievement of the RAO 
The RAO to restrict land use and thereby protect potential receptors from health risks that 
could arise from a change in land use remains valid for the site conditions as identified in 
this document.  The RAO was achieved through the signing of the OU-2 ROD as the 
MCAS Yuma Environmental Department subsequently began to include institutional 
controls in review of plans for site development, permits, and station activities. The 
implementation of the remedy also included the formal inclusion of the institutional 
controls for OU-2 in the 2001 MCAS Yuma Master Plan, the 2002 Final LUCIP, and the 
2002 MCAS Yuma Station Order 5090.  In addition, to fulfill the requirement of site 
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registration with the state of Arizona, as specified in the OU-2 ROD, the Navy has 
proposed “modified DEURs” for CAOCs 1, 8A, and 10 in the Final LUCIP.   

6.3 QUESTION C 
Has any other information come to light that could call into question the 
protectiveness of the remedy?  No. 

No additional information has been found that suggests that the institutional controls for 
OU-2 CAOCs 1, 8A, and 10 as currently defined in the Final LUCIP (SWDIV 2002) may 
not be protective as the selected remedy, so long as activities performed in the site areas 
remain the same. 

The prior history of CAOCs 8A and 10 as locations of a former skeet range, the Tower 
Trap Range, and Moving Target Range was known during the RI.  Contaminants in 
surface soil the CAOCs were evaluated through soil sample analysis and risk assessment, 
and the results have been reported in the RI and FS Reports and OU-2 ROD.  The range 
assessments for closure of these portions of the CAOCs are not expected to provide 
additional data that would provide cause for a reevaluation of the protectiveness of the 
remedy selected for these two OU-2 CAOCs.  However, activities proposed for these 
CAOCs will have to be evaluated by the MCAS Yuma Environmental Department and 
may be postponed until assessment for the former military ranges can be completed and 
final closure is achieved. 

Ordnance and munitions storage in bunkers within the footprint of CAOC 8A are 
consistent with the institutional controls provided activities that may disturb the ground 
surface and the landfill contents are not conducted in that part of the facility.  Ordnance 
storage in the east end of the ODF is expected to be transferred to the west end of the 
ODF in the next few years as a part of CALA relocation.  However, additional details on 
the proposed MWSS-371 Tactical Parking Apron and CALA Phase 2/3 construction 
indicate the efforts may include demolition and removal of ordnance storage bunkers and 
their foundations in the eastern half of the ODF, within the footprint of CAOC 8A.  This 
activity and others related to construction in the area will have to be evaluated against the 
institutional controls in order to determine whether it will compromise the protectiveness 
of the remedy for CAOC 8A, and if so, for how long.  Prior to this activity, the proposed 
work must be coordinated with the MCAS Yuma Environmental Department and 
evaluated in consultation with the ADEQ and U.S. EPA, as required in other controls in 
the ROD and Final LUCIP.  The former landfill cells did not extend to this portion of 
CAOC 8A.  Under these circumstances, it is anticipated that the proposed demolition will 
be considered consistent with the institutional controls for that part of the site, and 
demolition work specifications will be developed and implemented to ensure protection 
of human health during the demolition period.  It is also anticipated that, once the 
demolition effort is completed, future land use for the site will remain industrial and be in 
compliance with the institutional controls for the site. 
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Section 7 
ISSUES, RECOMMENDATIONS, AND FOLLOW-UP ACTIONS 

This section discusses issues, recommendations, and follow-up actions in tabular form. 

7.1 ISSUES 
Table 7-1 identifies the site operations, conditions, or activities that may currently 
prevent the remedy from being protective, or may prevent it from being protective in 
the future. 

Table 7-1 
Issues 

Issues 

Affects 
Current 

Protectiveness 
(Yes/No) 

Affects Future 
Protectiveness 

(Yes/No) 

1)  Although previous documentation referred to CAOC 8A as “a former 
landfill/surface disposal area”, further document review has revealed that this area, in 
part, is within the ODF and has been used for ordnance storage prior to and since the 
signing of the OU-2 ROD.   

No No 

   

Acronyms/Abbreviations: 
CAOC – Comprehensive Environmental Response, Compensation, and Liability Act area of concern 
CERCLA – Comprehensive Environmental Response, Compensation and Liability Act 
DEUR – Declaration of Environmental Use Restrictions 
GSA – General Services Administration 
LUCIP – Land-Use Control Implementation Plan 
MCAS – Marine Corps Air Station 
ODF – Ordnance Distribution Facility 
OU – operable unit 
ROD – Record of Decision 
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7.2 RECOMMENDATIONS AND FOLLOW-UP ACTIONS 
Table 7-2 summarizes the recommendations made to address the issues identified for 
OU-2 CAOCs 1, 8A, and 10 in Table 7-1. 

 
Table 7-2 

Recommendations and Follow-up Actions 

Affects 
Protectiveness 

(Yes/No) Issue 
No. 

Recommendations and 
Follow-up Actions 

Party 
Responsible 

Oversight 
Agency 

Milestone 
Date Current    Future 

1 Any future documents will clearly 
specify the part of CAOC 8A within the 
ODF fence line, the land use, and the 
location of the former disposal areas.  
MCAS Yuma Environmental 
Department will review site activities 
and assure land-use restrictions are 
maintained. 

SWDIV DON Review 
signing date 

No No 

         

Acronyms/Abbreviations: 
ADEQ – Arizona Department of Environmental Quality 
CAOC – Comprehensive Environmental Response, Compensation, and Liability Act area of concern 
DEUR – Declaration of Environmental Use Restrictions 
DON – Department of the Navy 
LUCIP – Land-Use Control Implementation Plan  
MCAS – Marine Corps Air Station 
ODF – Ordnance Distribution Facility 
SWDIV – Southwest Division Naval Facilities Engineering Command 
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Section 8 
PROTECTIVENESS STATEMENT 

The remedy at OU-2 is currently and will continue to be protective of human health and the 
environment because exposure pathways that may result in unacceptable risks are being 
controlled as follows:  

1) Institutional controls are in place to restrict exposure to contaminants in soil at CAOCs 1, 
8A, and 10 through MCAS Yuma Station Order 5090 (issued on January 10, 2002). This 
order formally directed tenants and contractors to incorporate the LUCs provided in the 
MCAS Yuma Master Plan and the Final LUCIP into their existing land-use planning and 
management programs.  

2) The “modified DEURs” for CAOCs 1, 8A, and 10 satisfy the requirements specified in 
the OU-2 ROD for registration of the sites with the state of Arizona.  

3) The MCAS Yuma Environmental Department will continue to review and coordinate all 
plans for future activities at CAOCs 1, 8A, and 10, in consultation with U.S. EPA and 
ADEQ as necessary, to ensure continued compatibility with the land-use restrictions 
specified in the OU-2 ROD. 
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Section 9 
NEXT REVIEW 

The next five-year review for MCAS Yuma OU-2 will be due five years from the date on which 
this document is signed.  Consecutive five-year reviews will be required for OU-2 as long as site 
soil conditions remain that do not allow for unlimited use and unrestricted exposure. 
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Site Inspection Photographs 
 

CAOC 8A 
 
 
 

 
 
 

Date: 03/22/02 
 
Photo: Roll II / No. 3  
Looking south through the North Ordnance Road gate into the greater fenced area in 
which CAOC 8A is located.  Beyond the gate, the fence line shown at right marks the 
boundary of the Ordnance Distribution Facility (ODF).   
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Date: 03/22/02 
 
Photo: Roll II / No. 4 
Looking southwest across CAOC 8A from a short distance inside the gate at North 
Ordnance Road.  Note the site is relatively flat, with little vegetation.  The area shown 
left of the dirt road at right and before the first intersecting road south (to Biocell) is not 
part of CAOC 8A.   
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Date: 03/21/02 
 
Photo: Roll I / No.3 
Looking northwest across CAOC8A from the southern perimeter road and Broken Gate 
Saddle Club.  The storage bunkers (white) of the ODF are in the background. 
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Date: 03/21/02 
 
Photo: Roll I / No. 9 
Looking west across CAOC 8A, along the southern perimeter road.  Note the hummocky 
ground surface and presence of stone and construction rubble present on this side of the 
site. 
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Date: 03/22/02 
 
Photo: Roll II / No. 5 
Looking back east along the southern boundary of CAOC 8A from the southwest corner 
of the site.  Note evidence of water drainage to this area and the presence of old 
construction debris and refuse. 
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Date: 03/21/02 
 
Photo: Roll I / No. 11 
Looking south across the westernmost former disposal cell of CAOC 8A, from the 
northwest corner of the site.  This is the deepest depression on the site, estimated at about 
8 feet deep; and it extends to the southern perimeter road.  Some large stones and wooden 
and metal construction debris are evident on the site surface. 
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Date: 03/21/02 
 
Photo: Roll I / No. 12 
Looking south across CAOC 8A toward the southern perimeter road.  Some metal and 
concrete construction debris is evident on the site surface.  Larger stone and construction 
debris mark the north side of the road. 



APPENDIX D Page8 

Site Inspection Photographs 
 

CAOC 10(A and B) 
 
 
 

 
 
 

Date: 03/21/02 
 
Photo: Roll II / No. 2  
Looking northeast across CAOC 10A to the gates on the north fence of the Ordnance 
Distribution Facility (ODF) from a point near the west end of the site.   
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Date: 03/21/02 
 
Photo: Roll II / No. 1 
Looking northeast across the west end of CAOC 10A from a point south of the main gate 
of the ODF.  The picture shows the temporary buildings used for weapons assembly and 
the organized staging of boxed parts for this purpose. 
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Date: 03/21/02 
 
Photo: Roll I / No. 13 
From the same vantage point as the previous photograph (II/1), looking east past the 
temporary buildings along North Ordnance Road.  Points south of the road are not on 
CAOC 10A. 



APPENDIX D Page11 

 
 
 
 
 

 
Date: 03/21/02 
 
Photo: Roll I / No. 14 
Looking southwest across CAOC 10B from a point off South Ordnance Road.  Skeet 
fragments are present on the ground surface.  










































































































