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EXECUTIVE SUMMARY 

The United States (U.S.) Army has conducted the second five-year review of remedial actions 
implemented at the Former Skeet Range (Site S) at the Papago Park Military Reservation 
(PPMR) located in Phoenix, Arizona. The site is federally owned and operated by the Arizona 
Army National Guard (AZ ARNG) and is commonly referred to as “Site S”. Site S covers 
approximately 11 acres of land on the south side of East McDowell Road. In 2004, 
concentrations of lead and polycyclic aromatic hydrocarbons (PAHs) were detected in soil 
exceeding soil remediation levels (SRLs). In October 2005, a remedy was selected for the site 
including fencing and signage around areas of concern and Land Use Controls (LUCs) to restrict 
access and exposure. The 2005 decision document was approved by the Arizona Army National 
Guard and the National Guard Bureau with concurrence by the Arizona Department of 
Environmental Quality. 

This review is required because hazardous substances remain at the site, thereby preventing 
unlimited use and unrestricted exposure (UU/UE). This review is consistent with applicable 
requirements of the Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA) §121 and the National Contingency Plan (NCP). The purpose of this review is to 
determine whether the selected remedy at the site is protective of human health and the 
environment. This report documents the methods, findings, and conclusions of the five-year 
review.  

Protectiveness Statement: 

The remedy at Site S is protective of human health and the environment. There are currently no 
complete ecological exposure pathways and the remedy LUCs and access controls prevents 
unacceptable exposures by restricting residential use in Site S.  
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Five-Year Review Summary Form 

SITE IDENTIFICATION 

Site Name: Papago Park Military Reservation, Former Skeet Range Site (Site S) 

USEPA ID: AZ4211890021 

Region: 9 State: AZ City/County Phoenix/Maricopa 

SITE STATUS 

NPL Status: Non-NPL Military Facility 

Multiple OUs? No Has the site achieved construction completion? No  

REVIEW STATUS 

Lead agency: Other  
Agency name: Arizona Army National Guard 

Author name (Federal or State Project Manager): Erik T. Gordon and Matthew D Stubbs 

Author affiliation: Army National Guard Directorate and Arizona National Guard 

Review period: April 2015 – April 2016 

Date of site inspection: June 02, 2015 

Type of review: Statutory 

Review number: 2 

Triggering action date: June 30, 2011 

Due date (five years after triggering action date): June 30, 2016 
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Issues/Recommendations  

OU(s) without Issues/Recommendations Identified in the Five-Year Review: 

Former Skeet Range (Site S) 

Protectiveness Statement(s) 

AOC: 

Former Skeet Range    
Site S 

Protectiveness Determination: 

Protective 

Addendum Due Date 
(if applicable): 

N/A 

The remedy at Site S is protective of human health and the environment. There are currently no 
complete ecological exposure pathways and the remedy LUCs and access controls prevent 
unacceptable exposures by restricting residential use in Site S. 



Second Five-Year Review Report 
Former Skeet Range (Site S) 

Papago Park Military Reservation 
 

 
1 

 

1.0 INTRODUCTION 

This review was conducted at the Papago Park Military Reservation (PPMR) Former Skeet 
Range (Site S) to determine whether previous remedial actions are and will continue to be 
protective of human health and the environment. The PPMR is federally owned and operated by 
the Arizona Army National Guard (AZ ARNG). The remedy for Site S was selected in a 2006 
decision document approved by the AZ ARNG and the National Guard Bureau with concurrence 
from the Arizona Department of Environmental Quality (ADEQ). The methods, findings, and 
conclusions of the review are documented in this report.  

The Army has prepared this five-year review pursuant to the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA) §121 and the National Contingency Plan 
(NCP). CERCLA §121 states: 

If the President selects a remedial action that results in any hazardous substances, 
pollutants, or contaminants remaining at the site, the President shall review such 
remedial action no less often than each five years after the initiation of such remedial 
action to assure that human health and the environment are being protected by the 
remedial action being implemented. In addition, if upon such review it is the 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 
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 (USEPA) interpreted this requirement 
further in the NCP; 40 CFR §300.430(f)(4)(ii) states: 

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

Site S has been addressed under the CERCLA program (USEPA ID AZ4211890021) with 
oversight performed by the ADEQ. This is the second five-year review for this site, which was 
triggered by the completion of the first five-year review on June 30, 2011. This review was 
conducted from April 2015 through April 2016 and is required because hazardous substances 
remain at the site above concentrations allowing for UU/UE. 
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2.0 SITE CHRONOLOGY 
The following table lists the dates of important events for Papago Park Military Reservation 
(PPMR) and Site S. 

Table 1 Chronology of Site Events 

Event Date 

PPMR Established April 21, 1930 

Skeet Range Constructed 1949-1954 

The southern portion of PPMR was fenced and signage was 
posted. 

September 1957 

Skeet Range Demolished 1970-1977 

PPMR Site Investigation by Delta Environmental Consultants, 
Inc. 

November 1998 

Abbreviated Preliminary Assessment was performed by IT 
Corporation. 

July 2000 

A risk evaluation was performed by SECOR International 
Incorporated based on the data collected by Delta in 1997. 

September 2003 

Soil sampling was performed by SECOR and summarized in a 
Site Characterization Report. 

November 2004 

A statistical analysis was performed by SECOR of lead in surface 
soil and sediment based on the November 2004 sampling event. 

December 2004 

Decision Document Signed April 4, 2006 

A site suitability evaluation was conducted on a portion of Site S 
by SCS Engineers. 

December 2007 

First Five-Year Review Completed June 30, 2011 

Natural and Cultural Resources Assessment Conducted February 2015 
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3.0 BACKGROUND 
President Woodrow Wilson declared the area currently known as PPMR the Papago Saguaro 
National Monument on January 31, 1914 to preserve the red sandstone buttes and surrounding 
desert flora. The National Monument was abolished on April 21, 1930 by Public Law 92 of the 
71st Congress. Portions of the site were converted to a State park and Arizona National Guard 
firing range. The PPMR is federally owned and operated by the AZ ARNG and encompasses 
approximately 451 acres of land (see Figure 3-1). Current and historical activities at the PPMR 
expanded from the rifle range to include headquarters and administrative missions; readiness 
centers; aviation operations and maintenance; logistics management, warehousing, munitions 
storage, and equipment maintenance; academic, live-fire range, and individual field training; and 
personnel service and recruiting centers (Nakata 2006). 

The dates of operation of Site S were determined with aerial photographs. Between 1949 and 
1954, a skeet range was constructed at PPMR in an area south of McDowell Road. This area was 
identified in historical reports as “Site S”. The orientation and extent of the range changed over 
the period of use. The maximum extent of the skeet range was mapped based on a 1970 aerial 
photograph (see Figure 15 extracted from the Decision Document in Attachment 8). The skeet 
range was demolished between 1970 and 1977.  

3.1 Physical Characteristics 
The PPMR is located east of the City center of Phoenix, Arizona, a densely populated 
metropolitan area. PPMR is bisected east-west by McDowell Road, a public thoroughfare. Both 
the north and south portions of PPMR are fenced restricting access through guard stations 
manned by AZ ARNG personnel. Site S is located on the portion of the PPMR south of 
McDowell Road, just southwest of a guard station (see Figure 3-2). Site S boundary has not been 
formally established. The maximum extent of the range, based on a 1970 aerial photograph, is 
presented in Figure 3-2. The site encompasses an area of approximately 11 acres improved with 
Bushmaster Boulevard, Building M5705, paved parking lots, and a drainage basin. 

Access to the PPMR and Former Skeet Range is restricted by the installation’s perimeter fence. 
Portions of Site S are also fenced by interior installation fencing.  

3.1.1 Site Geology and Hydrogeology 
The site specific geology and hydrogeology were described in the 2011 Five-Year Review 
(USACE 2011b): 

“The PPMR property is underlain by near-surface, crystalline bedrock containing very 
little groundwater. Bedrock is close to the surface beneath Site S acreage and outcrops in places 
on-site. The groundwater nearest to the surface beneath the skeet range acreage is present under 
unconfined conditions perched in a caliche aquifer matrix that fills the erosional surfaces and 
depressions of the underlying, near surface, crystalline bedrock. The groundwater perched in 
individual bedrock surface depressions is interpreted to be effectively isolated and not 
hydraulically connected to other, perched, caliche-filled, bedrock surface depressions. The 
shallow, uppermost, unconfined aquifer system beneath Site S may be considered an unusable 
aquifer system, not necessarily due to water quality issue, but due to a very limited volume of 
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groundwater available in the thin, caliche aquifer material, lack of hydraulic connectivity 
between individual, shallow and perched systems, and extremely low surface recharge by 
precipitation.” 

The shallow depth to bedrock at the PPMR results in significant run-off during storm water 
events.  

3.2  Land and Resource Use 
PPMR is bordered by East Oak Street and 52nd Street to the north and west, respectively, with 
densely developed residential and commercial use properties beyond. The Papago Golf Course 
and residential and commercial land are located to the south. The PPMR borders the Papago 
State Park to the east. 

The PPMR facilities support the Joint Forces Headquarters for the AZ ARNG, the Arizona 
Department of Emergency and Military Affairs, the Arizona Air National Guard, and the 
Maricopa County Office of Emergency Management. The western portion of the PPMR is 
largely developed with uses including training and administration, aircraft fueling and 
maintenance activities, motor vehicle fueling and maintenance activities, fuel and solvent storage 
areas, gunnery ranges, detonation areas, and bunkers. The eastern portion of Site S is 
undeveloped while the southern and western portion is developed with an Armory (Building 
M5705), paved parking lots and stormwater retention basin. 

Water and sewer service is provided to the PPMR by the City of Phoenix. A 2015 Natural and 
Cultural Resources Assessment identified no federally listed species or eligible or historical 
cultural resources within the PPMR (Department of the Army and the Air Force 2015). 

3.3  History of Contamination 
The historical site use as a firing range resulted in collections of lead shot across the ground 
surface. Target debris piles were identified by the analysis of historical aerial photographs. 
Historical reports also document the spraying of waste oils and solvents on roadway surfaces as 
dust control agents prior to 1957 and on occasion through 1983 (EEC 2005).  

In 2000, an Abbreviated Preliminary Assessment (APA) was performed by IT Corporation to 
evaluate the PPMR property for potential or known releases of hazardous substances. The APA 
identified Site S as an area of concern (as well as 12 other sites at PPMR) and recommended 
further investigation.  

Impacts were first confirmed at Site S in a 1997 site investigation performed by Delta 
Environmental Consultants. A copy of a site investigation report was not reviewed; however, the 
data collected during this investigation was evaluated in a 2003 document titled “Evaluation of 
Risk Associated with Exposure to PAHs and Lead in Soil” (SECOR 2003). The data generated 
from the 1997 site investigation and the 2003 risk evaluation was not reviewed in the Decision 
Document or subsequent evaluations of the site (i.e., the 2011 Five-Year Review), however, the 
data is summarized here and is referenced in the risk assessment and toxicological evaluation 
included in Attachment 6. The area of the 1997 investigation is depicted on Figure 16 in 
Attachment 8 (extracted from the Decision Document). It is a small portion of the overall firing 
range located northeast of Building M5705, largely south of Bushmaster Boulevard. 
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In 2004, an additional investigation was performed across a greater portion of Site S site by 
SECOR. The figures depicting the area of the 2004 investigation and data tables are also 
included in Attachment 8. 

Groundwater was not investigated. Historical reports note that groundwater beneath PPMR is 
limited in volume, if present at all (ECC 2005). Groundwater is not used for potable purposes 
due to unreliable quality and quantity. A publicly provided water service is available in the 
surrounding area. Groundwater may be used in surrounding residential communities for non-
potable purposes (e.g., gardening, etc.). PPMR provided the ADEQ with information regarding 
the exclusion of groundwater as a media of concern in a letter dated March 31, 2016 
(Departments of the Army and the Air Force; Joint Force Headquarters-Arizona 2016). The letter 
outlines contaminant characteristics including the limited contaminant distribution in soil and 
groundwater, and low migration and leachability of the lead and PAHs. Specific site 
characterization information is provided in the following sections. 

The results of both the 1997 and 2004 investigations are discussed below. 

3.3.1 2003 Evaluation of Risk 
A 2003 document was drafted to evaluate risk at Site S using the data collected by Delta 
Environmental Consultants in 1997 (SECOR 2003). The report cites elevated concentrations of 
polycyclic aromatic hydrocarbons (PAHs) and lead above the criteria established by the ADEQ 
(Soil Remediation Standards, Title 18, Chapter 7 of the Arizona Administrative Code). The 2003 
criteria included residential Soil Remediation Levels (rSRLs) and non-residential 
(commercial/industrial) Soil Remediation Levels (nSRLs) as depicted in Table 2. The SRLs are 
ultimately identified as the clean-up criteria in the 2005 decision document. 

Table 2 2003 Soil Remediation Levels (mg/kg) 

Chemical ADEQ rSRLs ADEQ nSRLs 
 Lead 400 2,000 

Acenaphthene 3,900 41,000 
Anthracene 20,000 200,000 
Benzo(a)anthracene 6.1 26 
Benzo(a)pyrene 0.61 2.6 
Benzo(b)fluoranthene 6.1 26 
Benzo(k)fluoranthene 61 260 
Chrysene 610 2,600 
Dibenz(a,h)anthracene 0.61 2.6 
Fluoranthene 2,600 27,000 
Fluorene 2,600 27,000 
Indeno(1,2,3-cd)pyrene 6.1 26 
Pyrene 2,000 20,000 



Second Five-Year Review Report 
Former Skeet Range (Site S) 

Papago Park Military Reservation 
 

 
6 

 

Two PAHs were detected above the rSRLs but below the nSRLs: (benzo(a)anthracene [20 mg/kg 
maximum] and benzo(b)fluoranthene [21 mg/kg maximum]). Three PAHs (benzo(a)pyrene [39 
mg/kg maximum, 8.5 mg/kg 95% Upper Confidence Level (UCL)], dibenz(a,h)anthracene [6 
mg/kg maximum, 0.98 95% UCL], and indeno(1,2,3-cd)pyrene [36 mg/kg maximum, 32.3 
mg/kg 95% UCL], and lead [17,000 mg/kg maximum, 2,679 95% UCL] exceeded the ADEQ 
criteria for rSRLs and nSRLs. Copies of the data presented in the 2003 report are included in 
Attachment 8.  

Site-specific risk-based criteria were established for PAHs in the 2003 document; however, these 
criteria were not incorporated into the decision document for use as cleanup goals. The criteria 
relative to the risk assessment and toxicology evaluation are discussed in Attachment 6.  

3.3.2 2004 Site Investigation 
In October 2004, Site S was divided on a 100-foot grid from which 65 surface soil and 22 
sediment sample points were selected (SECOR 2004a). Sediment samples were also collected 
from six stormwater retention basins in the area. Sieved (ASTM No. 40 sieve) and unsieved 
samples were collected from all locations and submitted for laboratory analysis. All samples 
were analyzed for total lead via USEPA Method 6010B. Select samples were also analyzed for 
pH via USEPA Method 9045 (nine sieved and nine unsieved surface samples), lead leachability 
via Soil Precipitation Leaching Procedure (SPLP) USEPA Method 1312 (six unsieved samples), 
and PAHs via USEPA Method 8310 (five unsieved and 4 sieved samples). 

Only one sample contained a detectable concentration of leachable lead (all others were less than 
0.10 mg/L). The one detected concentration was minimal (0.12 mg/L). The pH of surface soil 
and sediment ranged from 8.0 to 8.5 Standard Units (S.U.). 

Elevated concentrations of total lead and PAHs were detected in three areas of Site S above the 
SRLs. Nine elevated concentrations of lead were detected ranging from 470 to 49,000 mg/kg, 
seven exceeding the rSRL (400 mg/kg) and two exceeding both the rSRLs and nSRL (2,000 
mg/kg). Four samples contained elevated concentrations of benzo(a)pyrene ranging from 0.70 to 
9.8 mg/kg, one exceeding the rSRL and three exceeding both the rSRL and nSRL (rSRL 0.61 
mg/kg. nSRL 2.6 mg/kg). Two samples contained concentrations of benzo(b)fluoranthene (7.5 
and 8.6 mg/kg) in exceedance of the rSRL of 6.1 mg/kg. Three samples contained elevated 
concentrations of dibenz(a,h)anthracene above the rSRL of 0.61 mg/kg and two samples 
contained elevated concentrations of indeno(1,2,3-cd)pyrene above the rSRL of 6.1 mg/kg. 

The soil sample results are summarized on Table 1 through 7 in Attachment 8. Soil sample 
locations are depicted on Figures 3 through 9 in Attachment 8 and are located in central portions 
of the site in close proximity to drainage rills. 

A statistical analysis of the 2004 data was completed in December 2004 by SECOR International 
Inc. (SECOR 2004b) to evaluate the elevated concentrations of lead. The results of the analysis 
are discussed in Attachment 6. 

3.4 Basis for Taking Action 
The basis for taking action at Site S was established in an October 2005 Decision Document 
(EEC 2005) summarized in Attachment 2. The decision document presented the soil data 
collected during the 2004 site investigation (SECOR 2004a). The remediation standards 
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identified for contaminated soil at the PPMR are the ADEQ SRLs. A complete summary table of 
SRLs applied to all sites included in the decision document at PPMR is provided in Attachment 8 
(Table 3, extracted from the Decision Document). Elevated concentrations of lead and PAHs 
were identified in soil and sediment above both the rSRLs and nSRLs.  
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4.0 REMEDIAL ACTIONS 

4.1  Remedy Selection 
The remedy for Site S was selected in a decision document dated 2005 (EEC 2005). The decision 
relied on the data generated in the 2004 site investigation (SECOR 2004) and defined areas of 
risk as those containing soil/sediment concentrations greater than the rSRLs. Note that although 
there were exceedances of the nSRLs identified in the 2004 data, these exceedances were not 
discussed in the decision document. The rSRL exceedances include three areas impacted with 
lead and three areas impacted with PAHs (see Figures 16 through 18 in Attachment 8).  

Based on control of risk and consideration of cost, a remedy identified as Alternative 3 (Provide 
fencing and signage around areas of concern and Land Use Controls (LUC) to restrict access and 
exposure) was selected. The remedy was described as follows (EEC 2005): 

“Alternative 3 would include the preparation of an amendment to the Real Property 
Master Plan (RPMP) for PPMR, maintenance of the existing perimeter fence, and preparation of 
an annual report that describes the status of the LUC. It also includes meetings and discussions 
with the Army Environmental Center and the Arizona Department of Environmental Quality 
(ADEQ). It does not include surface water or ambient air monitoring since none of these have 
been identified as primary exposure pathways at the site.” 

“A description of the LUC to be implemented at Site S was included in the RPMP for 
PPMR. The RPMP requires the AZ ARNG to limit public access by maintaining the existing 
fence around the perimeter of the area at PPMR that includes Site S, and prohibits residential use 
of Site S. The RPMP requires that any disturbance of soil at Site S be approved by the Army 
Environmental Center (AEC) and ADEQ. It also requires AEC and ADEQ approval prior to 
removal of LUC from Site S. If ownership of Site S is transferred to a party other than the Army, 
it is understood that it will be necessary either to remediate the property or for the new owner to 
sign and obtain ADEQ approval of a Declaration of Environmental Use Restriction (DEUR) that 
has been prepared in accordance with R18-7-207. 

In addition to the LUC included in the RPMP, Site S will be subject to five-year reviews. 
Section 121(c) of the Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA) requires a five-year review whenever hazardous substances remain on-site as part of 
a remedy. According to OSWER Directive 9355.7-03B-P Comprehensive Five-Year Review 
Guidance (EPA, 2001) the five-year review must address the following: 

• Achievement of remedial objectives, 
• Appropriateness of cleanup levels and remedial objectives, given any changes in 

Applicable or Relevant and Appropriate Requirements (ARARs) or site 
characteristics, 

• Whether the remedy is effective and functioning as designed, 
• The adequacy of Operation and Maintenance (O&M), and 
• Early indicators of potential failure of one or more components of the remedy. 

A five-year review report will be prepared no later than five years from the date of the 
PPMR Decision Document. A draft of the report will be sent to AEC and ADEQ for review. The 
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report will be revised to address any comments from AEC and ADEQ. A final copy of the report 
will then be provided to both parties.” 

4.2 Remedy Implementation 

4.2.1 Land Use Controls 
The physical LUCs (fencing and signage) were in place at the time that the decision document 
was drafted in 2005 (the southern portion of PPMR including Site S was fenced September 
1957) and have been maintained as required. The eastern portion of the site was observed vacant 
while the site uses on the western portion of the site (stormwater basin, parking lots, and 
Building M5705 (Bushmaster Armory)) remained consistent with historical site use. Residential 
use of the site remains prohibited. Observations made during the 2015 site inspection performed 
as a component of the five-year review are documented in the Site Inspection Form included in 
Attachment 3. 

The administrative LUCs (amendment of the RPMP) was not found in the RPMP (titled Real 
Property Development Plan (Nakata 2006)). The 2006 document includes two references that 
may refer to Site S: 

Page 30 Section 2.4.2 Soil and Water Resources "A protected undisturbed area is located 
immediately southwest of the McDowell Road gate." 

Page 32 Section 3.2.2 Environmental "Several areas have been identified for conservation and 
preservation. These areas include Barnes Butte and the undisturbed area southwest of the South 
reservations McDowell Road gate." 

There are no corresponding maps or figures depicting the referenced area and the text does not 
provide sufficient detail relative to the decision document requirements for intrusive activity 
authorization. Areas of the site, specifically where PAH impacts were identified, extend into 
developed (paved) areas of the PPMR. These areas were not addressed in the RPMP. 

4.3 Operation, Maintenance and Monitoring 
Operations and maintenance consist of a minimum of annual inspections of the fence and 
signage attached to the fence and reporting efforts to ADEQ. Only one inspection was performed 
since the last five-year review (between July 2011 and June 2015). The inspection was 
performed on October 2 and 7, 2014. A copy of the inspection report (Department of The Army 
and The Air Force 2014a) is included in Attachment 9. The inspection focused on unimproved 
portions of Site S and the lead contamination. The inspection did not include the complete 
extents of the property identified in the Decision Document. 

The report identified two issues: seven areas of fencing requiring repair or maintenance and 
erosion: 

“Significant erosion was noted in the channels draining thru Site S. It is possible that 
previously identified areas of contamination have been impacted by mechanical transport 
mechanisms. If so, contaminants would remain on PPMR property (in the fenced area 
immediately west of Site S).” 
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The fenced in area is included in Site S extents delineated in the Decision Document (see Figure 
3-2). 

Note that the inspection form identified areas of damaged interior fencing which are not a 
component of the remedy. 

The inspection also noted that the RPMP did not include sufficient information to meet the 
administrative components of the remedy. In order to address this issue, the inspection 
recommended the development of a Land Use Controls Implementation Plan (LUCIP) that 
(Department of the Army and the Air Force 2014) “evaluates historical boundaries and formally 
adopts a finite boundary; evaluates relevant and appropriate LUCs that can be used to meet 
ARNG requirements; and documents LUC implementation and maintenance instructions.” 

An update of the RPMP is planned for FY16-17. 

Based on observations during the 2015 site inspection (performed as part of this review) and 
discussions with PPMR personnel, repairs to the installation fence have been made and are 
routinely made by AZ ARNG personnel (Facilities Management Office). At the time of the 2015 
site inspection, the LUCIP had not yet been developed. 

A program for annual inspections has been established for the performance and documentation 
of inspections by PPMR personnel in the future. Future inspections should use an updated map 
of the site and remedy components. 

4.4 Progress Since the Last Review 
The protectiveness statement provided in the 2011 Five-Year Review (USACE 2011b) is as 
follows: 

“The Remedy at the Former Skeet Range site is not protective of human health and the 
environment. Potential complete human health exposure pathways have been identified. 
Ecological exposure pathways and receptors have not been addressed at this time.” 

The 2011 report identified the following issue: 

“The current LUCs do not effectively prevent exposure to those individuals with general 
access to PPMR. It is unknown if ecological routes of exposure or receptors exist at this time.” 

The subsequent recommendation is as follows: 

“This Five-Year Review recommends that AZ ARNG initiate additional analysis, 
including a screening level human health and ecological risk assessment. Remediation of the site 
to reduce constituents of concern to levels below established regulatory limits, as described in 
Alternative 2 in the Decision Document may be warranted if the screening level risk assessment 
determines unacceptable risk.” 

The status of this issue and recommendation, and actions taken to address them are summarized 
below and discussed in detail in Attachment 6. 

Ecological Risk 
A Natural and Cultural Resources Assessment was completed in February 2015 (Departments of 
the Army and the Air Force 2015). The Assessment determined that there are no sensitive 
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receptors or habitats present at the site. Because there are no complete ecological pathways 
(absence of sensitive receptors), no ecological risk assessment is warranted. 

Human Health Risk 
The decision document identified elevated concentrations of lead and PAHs above the rSRLs; 
however, the data set also included exceedances of the nSRLs. The selected remedy addressed 
only exceedances of the rSRLs by mitigating risk posed by residential use of the site. In order to 
assess the risk to human health, the 2011 five-year review stated the following: 

“This Five-Year Review recommends that AZ ARNG initiate additional analysis, 
including a screening level human health and ecological risk assessment. Remediation of the site 
to reduce constituents of concern to levels below established regulatory limits, as described in 
Alternative 2 in the Decision Document may be warranted if the screening level risk assessment 
determines unacceptable risk.” 

An updated screening level Human Health Risk Assessment for lead and PAHs, considering all 
available data and information, is included in Attachment 6. The assessment includes the 
statistical evaluation of lead in surface soil by AZ ARNG (SECOR, 2004), the associated review 
of that statistical evaluation by ADEQ in early 2005, and the 2003 evaluation of risk associated 
with exposure to PAHs in soil. The assessment determined that current exposure to lead and 
PAHs by PPMR military personnel and civilian workers, including via recreational use, would 
not pose an unacceptable risk. 

Based on the information discussed above, additional measures to prevent exposures for 
individuals with general access to PPMR are not warranted. The current LUCs effectively 
prevent unacceptable exposures by restricting residential use of Site S. 



Second Five-Year Review Report 
Former Skeet Range (Site S) 

Papago Park Military Reservation 
 

 
12 

 

5.0 FIVE-YEAR REVIEW PROCESS 

5.1  Administrative Components 
The following activities were performed for the five-year review: 

• Potentially interested parties and the local community were notified of the start of the 
five-year review  

• Documents and site data were reviewed 
• A site inspection was preformed 
• Applicable personnel with knowledge of the site and remedial actions were interviewed 

This five-year review was conducted and written by staff of the USACE Buffalo District. 

Staff from the PPMR and the US Army Environmental Command (USAEC) also provided 
assistance. 

5.2  Community Notification and Involvement 
A public notice was published in The Arizona Republic on June 14, 2015 stating that the five-
year review process had begun. A copy of the notice is included in Attachment 7. 

The five-year review report will be made available to the public once it has been finalized. A 
copy of the document will be placed in the repository identified below: 

Papago Park Military Reservation 
Facilities Management Environmental Office 
5636 E. McDowell Road 
Phoenix, Arizona 85008 
 
ADEQ Records Center 
1110 West Washington Street 
Phoenix, Arizona 85007 

Upon completion of the five-year review, a second public notice will be placed in The Arizona 
Republic to announce the availability of the final five-year review report in the document 
repository. 

5.3  Document Review 
Relevant, site-related documents were reviewed including decision documents, remedial 
investigations, previous five-year review report, and other relevant studies pertaining to the site. 
A complete list of documents reviewed is provided in Attachment 1. 

Site S was investigated after the decision document (EEC 2005) was issued in 2007 (SCS 2007). 
The investigation is referenced in the last five-year review (USACE 2011) but not evaluated. The 
data from the 2007 investigation is presented below and evaluated in terms of impact to the 
remedy. 
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5.3.1 2007 Investigation 
A portion of Site S was investigated in 2007 during a site suitability evaluation for a military 
Readiness Center. Soil samples were collected at several sites to evaluate soil quality as a 
component of site suitability (contamination/remediation requirements). The area of 
investigation is located northwest of building M5705, an area also included in the 2004 
investigation. The portion of Site S included in the 2007 investigation is identified as “Site 1” 
throughout the document. Samples were collected on a 100-foot grid and submitted for 
laboratory analysis for RCRA 8 metals via USEPA Method 6010/7471 and PAHs via USEPA 
Method 8310.  

Concentrations of the PAH benzo(a)pyrene were detected above the rSRL in 16 samples. In one 
location, five PAHs (benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene) were detected above both the rSRLs and 
nSRLs. The elevated concentrations of PAHs are consistent with the 2004 sampling event. 
Elevated concentrations of lead were not identified in the 2007 investigation sample locations on 
the western portion of Site S, consistent with the 2004 sampling event. 

Arsenic was the only metal detected exceeding the SRLs at Site S. The 2004 investigation did 
not include the analysis of samples for arsenic. Concentrations of arsenic detected at 9 locations 
exceeded both the rSRL and nSRL; however, the report states: 

“…arsenic is a naturally occurring compound in Arizona and it is believed that the detected 
concentrations are representative of naturally occurring background levels in soil and rock at the 
site.” 

The tables and figures generated in the 2007 report are included in Attachment 8. The data from 
the 2007 investigation was included in the human health risk assessment included in Attachment 
6. The data was consistent with historical findings (constituents identified and location and 
magnitude of impacts) with the exception of one sample that contained PAHs at concentrations 
higher than previously identified. The one sample containing elevated concentrations of PAHs 
above the nSRLs does not result in a total calculated cancer risk for military and civilian workers 
above the acceptable cancer risk range. 

5.4  Data Review 
The only data generated in the review period was a Natural and Cultural Resources Assessment 
summarized in a Memorandum for Record dated February 2015 (Departments of the Army and 
the Air Force 2015). The memorandum states: 

“Currently there are no federally listed species or eligible or historical cultural resources 
present within the Papago Park Military Reservation former Skeet Range Site.” 

5.5  Site Inspection 
A site inspection was conducted by USACE on June 2nd, 2015 to obtain familiarity with the site, 
review records, examine Site S, and assess protectiveness of the remedy. The inspection was 
performed with the following personnel: 

• Kim Birdsall, Environmental Restoration Program Manager, AZ ARNG (Papago) 
• David Annis, Compliance Program Manager, AZ ARNG (Papago) 
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• Randy Wilkinson, Environmental Restoration Manager, Army National Guard Bureau 
• Patrick Shinabery, Project Manager, ADEQ 
• Holly Akers, PE, Project Engineer, USACE, Buffalo District 

Observations are summarized below: 

• A naturally formed drainage channel was observed positioned through the center of the 
eastern portion of the site consistent with historical site condition reports. Erosion was 
evidence within the channel. 

• Areas of concentrated lead shot were observed in rills in the vicinity of the drainage 
channel consistent with historical site condition reports. It is assumed based on the debris 
observed at the western site boundary fence that heavy rains may mobilize the lead shot. 
No evidence of lead shot was observed in the stormwater basin located on the western 
portion of Site S; however, if mobilization of the lead shot were to occur, the stormwater 
system is designed for the retention and ground-infiltration of stormwater on site. 

• Tree limbs, brush and other debris were observed at the intersection of the drainage 
channel and an interior installation fence associated with the unpermitted stormwater 
basin located on the western portion of the site.  

• Small areas of other debris (glass, rusted cans, etc.) were observed at Site S. These 
materials appeared to be of historical origin. 

• No evidence of changes in site use was identified based on historical descriptions of the 
site. 

• No damage to the exterior installation fence was observed at the time of the inspection; 
however, areas planned for maintenance were pointed out by installation staff consisting 
primarily of areas where stormwater drainage had caused rills extending beneath the 
fence. These areas of the fence were not located in the immediate vicinity of Site S. 

A completed site inspection checklist is provided in Attachment 3 and photographs are provided 
in Attachment 4. 

5.6  Interviews 
Personnel present for the site inspection were offered the opportunity to contribute to this review 
with an interview. Interview forms were provided to the following personnel: 

• Kim Birdsall, Environmental Restoration Program Manager, AZ ARNG (Papago) 
• Patrick Shinabery, Project Manager, ADEQ 
• Laura Fischer, Project Manager, ADEQ 
• LTC John Ladd, Environmental Program Manager, AZ ARNG 
• David Annis, Environmental Compliance Manager, AZ ARNG 

 
Copies of the completed interview forms are provided in Attachment 5. No issues affecting the 
current protectiveness of the remedy were identified. Note that David Annis declined to complete 
an interview form due to a lack of familiarity with Site S. During the period that the review was 
conducted, the ADEQ Project Manager was transitioned from Patrick Shinabery to Laura 
Fischer. Patrick Shinabery forwarded the interview request to Laura Fischer with the project 
transfer.  
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6.0  TECHNICAL ASSESSMENT 

6.1  Question A 
Is the Remedy Functioning as Intended by the Decision Document? 
Yes. 

The remedy is functioning as intended by the decision document. The current LUCs are 
protective of human health receptors because they prevent residential use of Site S by controlling 
public access to the PPMR. The current remedy is also protective of the environment because no 
sensitive ecological receptors or habitats were identified during the Natural and Cultural 
Resource Assessment of the site in 2015. 

This review did identify two areas of remedy implementation that may affect future 
protectiveness: the administrative component of the remedy was not fully implemented and 
modifications to the RPMP are necessary to incorporate all components of the remedy. In 
addition, the site boundary was not established effectively in the decision document. These two 
issues are identified in Section 7 with recommendations included in Section 8. 

No areas of optimization were identified for the remedy at Site S. 

6.2  Question B 
Are the Exposure Assumptions, Toxicity Data, Cleanup Levels, and Remedial Action Objectives 
Used at the Time of the Remedy Still Valid? 
Yes. 

However, there have been updates to the factors considered at the time of the remedy. As 
explained in Attachment 6, there have been updates to risk assessment methodology that would 
affect potential soil remediation targets for PAHs. However, the current exposure to Site S by the 
PPMR military personnel would not result in an unacceptable risk. Furthermore, the previous 
statistical evaluation of soil lead concentrations still indicates that only residential use of the site 
needs to be restricted in order to protect human health; current exposure to lead in soil at the site 
by the PPMR military personnel would not result in unacceptable risks. Finally, a recent survey 
of natural resources at the site indicates a lack of sensitive ecological receptors, thereby 
eliminating the potential for ecological risk at the site. These evaluations indicate that current site 
conditions remains protective of human health and the environment. 

The State of Arizona updated the SRLs in 2007 (discussed in the 2011 five-year review); 
however, there have been no updates in the last five years. 

6.3  Question C 
Has any Other Information Come to Light That Could Call Into Question the Protectiveness of 
the Remedy? 
No. 

No other information beyond what has been discussed in this five-year review has been 
identified that would call into question the protectiveness of the remedy. 
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7.0 ISSUES 
The following issues were identified at Site S: 

Table 3 Current Issues for Site S 

Issue Reference 
Number Issue 

Affects Current 
Protectiveness  

(Yes or No) 

Affects Future 
Protectiveness  

(Yes or No) 

1 The administrative 
component of the remedy 
has not been fully 
implemented. An update 
to the RPMP is required to 
include restrictions and 
approvals required for 
specific activities. 

No Yes 

2 The Decision Document 
figures contain only the 
extents of historical use 
and identified areas of 
elevated lead and PAH 
concentrations in soil and 
sediment. A site boundary 
has not been established 
for Site S.  

No Yes 
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8.0 RECOMMENDATIONS AND FOLLOW-UP ACTIONS 
The following recommendations were identified for Site S: 

Table 4 Recommendations and Follow-Up Actions 

Issue 
Reference 
Number 

Recommendations 
and Follow-up 

Actions 

Party 
Responsible 

Oversight 
Agency 

Milestone 
Date 

Affects 
Protectiveness  

(Yes/No) 

Current Future 

1 The RPMP should be 
updated to include all 

components of the 
remedy. 

AZ ARNG ADEQ 2017 No Yes 

2 A formal site boundary 
should be established 
and incorporated into 

the RPMP. 

AZ ARNG ADEQ 2017 No Yes 
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9.0 PROTECTIVENESS STATEMENT 
The remedy at Site S is protective of human health and the environment. There are currently no 
complete ecological exposure pathways and the remedy LUCs and access controls prevent 
unacceptable exposures by restricting residential use in Site S. 
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10.0 NEXT REVIEW 
The next five-year review for Site S, Papago Park Military Reservation should be no later than 
five years from the due date of this report (June 30, 2016).  
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DOCUMENTS REVIEWED 

Arizona Department of Environmental Quality (ADEQ) 2005. Comments on Statistical Analysis 
of Lead in Surface Soil and Sediment and Background Concentrations of Lead in Undisturbed 
Soil Site S (Former Skeet Range). 17 February. 

ADEQ 2011. Response to Final Five-Year Review Report, Former Skeet Rang Site, Site S, 
Papago Park Military Reservation; Phoenix Maricopa, Arizona; dated June 30, 2011. September. 

Departments of the Army and the Air Force; Joint Force Headquarters-Arizona. 2014a. 
Memorandum for Record, Annual Site Inspection, Former Skeet Range (Site S), Papago Park 
Military Reservation.  Phoenix, Arizona. 3 November. 

Departments of the Army and the Air Force; Joint Force Headquarters-Arizona. 2014b. 
Memorandum for Record, Status Update, Former Skeet Range (Site S), Papago Park Military 
Reservation.  Phoenix, Arizona. 6 November. 

Departments of the Army and the Air Force; Joint Force Headquarters-Arizona. 2015. 
Memorandum for Record. Natural and Cultural Resources Assessment at the Papago Park 
Military Reservation, Former Skeet Range Site; Maricopa, Arizona. February. 

Departments of the Army and the Air Force; Joint Force Headquarters-Arizona. 2016. Response 
to ADEQ Comments on the Draft Second Five-Year Review Report for Former Skeet Range, 
Site S. March 31. 

Engineering and Environmental Consultants, Inc. (EEC) 2005. Decision Document 
Administrative Closure of 13 Sites; Papago Park Military Reservation; Phoenix, Arizona, 
October 2005. 

Nakata Planning Group, LLC (Nakata) 2006. Real Property Development Plan, Papago Park 
Military Reservation, Phoenix. Prepared for Arizona Army National Guard. September. 

SCS Engineers (SCS) 2007. Site Suitability Evaluation, Papago Park Military Reservation, 
Phoenix, Arizona. 14 December. 

SECOR International Inc. (SECOR) 2003. Evaluation of Risk Associated with Exposure to 
PAHs and Lead in Soil, Papago Park Military Reservation. 24 September. 

SECOR 2004a. Site Characterization Report, Site S (Former Skeet Range). November. 

SECOR 2004b. Statistical Analysis of Lead in Surface Soil and Sediment & Background 
Concentrations of Lead in Undisturbed Soil; Site S (Former Skeet Range). Papago Park Military 
Reservation. December. 



Second Five-Year Review Report 
Former Skeet Range (Site S) 

Papago Park Military Reservation 

A1-1 
 

U.S. Army Corps of Engineers (USACE). 2011a. Fact Sheet; Environmental Cleanup at Range 1 
and the Small Arms Range Complex. April. 

USACE 2011b. Final Five-Year Review Report Former Skeet Range Site, Site S. Papago Park 
Military Reservation; Phoenix Maricopa, Arizona; dated June 30, 2011. June. 

USACE 2015. Papago Military Reservation Army Defense Environmental Restoration Program 
Installation Action Plan. April. 
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Table A2-1 Decision Document Summary 
Component:  Background/Basis for Taking Action 

Decision 
Document Title: 

Administrative Closure of 13 Sites. Papago Park Military Reservation. 
Phoenix, Arizona. 

Regulatory 
Framework: 

CERCLA 

Remedy 
Chosen: 

Site S: Access and Institutional Controls. 

Media of 
Concern: 

Surface soil and sediment 

Chemicals of 
Concern: 

Antimony, Arsenic, Barium, Beryllium, Cadmium, Chromium, Copper,  
Cyanide, Fluoride, Lead, Mercury, Nitrate, Nitrite, Selenium, Thallium, 
Benzo(a)pyrene, PCB’s, Benzene, Carbon Tetrachloride, Chlorobenzene, o-
Dichlorobenzene, p-Dichlorobenzene, 1,2-Dichloroethane, 1,1-
Dichloroethylene, cis-1,2 Dichloroethylene, trans- 1, 2- Dichloroethylene, 
Dichloromethane, 1-2 Dichloropropane, Ethylbenzene, Styrene, and 
Tetrachloroethylene. 

Installation 
Land Use: 

Industrial Use. Current and historical activities include training and 
administration, aircraft fueling and maintenance activities, motor vehicle 
fueling and maintenance activities, fuel and solvent storage areas, gunnery 
ranges, detonation areas, and bunkers. The U. S. Air Force also uses portions 
of the installation for administrative and training purposes. 

Receptors:  Human health and environment 
Exposure 
Pathway: 

Non-referenced 

Ecological Risk: None 
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Table A2-2 Decision Document Summary 
Component:  Background/Basis for Taking Action  

Decision Document 
Title: 

Administrative Closure of 13 Sites. Papago Park Military Reservation. 
Phoenix, Arizona. 

Remedy Chosen: 
Site S: Selected Remedy is Access and Institutional Controls to include 
the maintenance of an existing perimeter fence and the implementation of 
a DEUR to prohibit residential use of the site. 

Remedial Action 
Objectives: 

No formal RAOs were established in the decision document. 

Clean-Up Goals: State of Arizona Soil Remediation Levels (SRLs) 

Applicable or 
Relevant and 
Appropriate 
Requirements: 

The applicable remediation standards for contaminated soil at PPMR are 
the State of Arizona SRLs. The SRLs are pre-determined risk-based 
concentrations defined by ADEQ pursuant to Arizona Revised Statutes 
§49-152(A)(1)(a). There are different SRLs for both residential and non-
residential property usage.  

Components of the 
Remedy: 

Site S: Access and Institutional Controls were selected for Site S 
including providing fencing and signage around areas of concern and 
Land Use Controls to restrict access and exposure.  
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I.  SITE INFORMATION 

Site name: Former Skeet Range, Site S Date of inspection:  June 2, 2015 

Location and Region: Phoenix, AZ EPA ID:  AZ4211890021 

Agency, office, or company leading the five-year 
review: US Army Corps of Engineers, Buffalo District 

Weather/temperature:  Sunny, 80-90ºF 

Remedy Includes:  (Check all that apply) 
 Landfill cover/containment   Monitored natural attenuation 
 Access controls    Groundwater containment 
 Institutional controls    Vertical barrier walls 
 Groundwater pump and treatment 
 Surface water collection and treatment 
 Other              

Attachments:  Site map attached 
Inspection Team: 
Kim Birdsall, Environmental Restoration Program Manager, Arizona Army National Guard (Papago) 
David Annis, Compliance Program Manager, Arizona Army National Guard (Papago) 
Randy Wilkinson, Environmental Restoration Manager, Army National Guard Bureau 
Patrick Shinabery, Project Manager, Arizona Department of Environmental Quality 
Holly Akers, PE, Project Engineer, US Army Corps of Engineers, Buffalo District 

II.  INTERVIEWS  (Check all that apply) 

1.  Site Manager  Kim Birdsall Environmental Restoration Manager June 2, 2015 
Name   Title   Date 

 Interviewed   at site   at office   by phone  Phone no. (602) 267-2663 
 Problems, suggestions;  Report attached See interview form in Attachment 4 

2.  O&M Manager/Staff   Not Applicable 

3. Local regulatory authorities and response agencies (i.e., State and Tribal offices, emergency response 
office, police department, office of public health or environmental health, zoning office, recorder of 
deeds, or other city and county offices, etc.)  Fill in all that apply. 

 
Agency Arizona Department of Environmental Quality 
Contact  Patrick Shinabery   Project Manager  June 2, 2015  (602) 771-6801 
  Name    Title  Date  Phone no. 
Problems; suggestions;  Report attached See interview form in Attachment 4 

4. Other interviews (optional)   Reports attached. 

David Annis, Compliance Program Manager, Arizona Army National Guard (Papago) 
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III.  ON-SITE DOCUMENTS & RECORDS VERIFIED  (Check all that apply) 

1. O&M Documents 
 O&M manual     Readily available  Up to date  N/A 
 As-built drawings    Readily available  Up to date  N/A 
 Maintenance logs    Readily available  Up to date  N/A 

Remarks:             

2. Site-Specific Health and Safety Plan   Readily available  Up to date  N/A 
 Contingency plan/emergency response plan  Readily available  Up to date  N/A 

Remarks:             

3. O&M and OSHA Training Records  Readily available  Up to date  N/A 
Remarks:             

4. Permits and Service Agreements 
 Air discharge permit    Readily available  Up to date  N/A 
 Effluent discharge    Readily available  Up to date  N/A 
 Waste disposal, POTW    Readily available  Up to date  N/A 
 Other permits_____________________  Readily available  Up to date  N/A 

Remarks:             

5. Gas Generation Records    Readily available  Up to date  N/A 
Remarks:             

6. Settlement Monument Records   Readily available  Up to date  N/A 
Remarks :             

7. Groundwater Monitoring Records  Readily available  Up to date  N/A 
Remarks:              

8. Leachate Extraction Records   Readily available  Up to date  N/A 
Remarks              

9. Discharge Compliance Records 
 Air      Readily available  Up to date  N/A 
 Water (effluent)    Readily available  Up to date  N/A 

Remarks:             

10. Daily Access/Security Logs   Readily available  Up to date  N/A 
Remarks: Security is maintained at the Reservation main gates (not site specific). 

IV.  O&M COSTS (Not Provided) 

V. ACCESS AND INSTITUTIONAL CONTROLS  Applicable   N/A 

A. Fencing 

1. Fencing damaged  Location shown on site map  Gates secured    N/A 
 
Remarks:             
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B.  Other Access Restrictions 

1. Signs and other security measures  Location shown on site map   N/A 
 
Remarks: Signs are located on the installation perimeter fence and on the interior fencing around the 
stormwater management area. 

C.  Institutional Controls (ICs) 

1. Implementation and enforcement 
Site conditions imply ICs not properly implemented    Yes  No  N/A 
Site conditions imply ICs not being fully enforced    Yes  No  N/A 

 
Type of monitoring (e.g., self-reporting, drive by) Site is walked for observation. 
Frequency Annual 
Responsible party/agency  AZ ARNG 
Contact Kim Birdsall Env. Restoration Manager  October 2 & 7, 2014  (602)267-2663 

   Name   Title   Date    Phone no. 
 

Reporting is up-to-date        Yes  No  N/A 
Reports are verified by the lead agency      Yes  No  N/A 

 
Specific requirements in deed or decision documents have been met  Yes  No  N/A 
Violations have been reported       Yes  No  N/A 
Other problems or suggestions:  Report attached  
Note that the annual inspections were not performed from 2010 through 2013. Inspections were initiated 
again in 2014 and are anticipated to continue on an annual schedule. An updated site boundary is 
required for future inspections. 

2. Adequacy   ICs are adequate   ICs are inadequate   N/A 
              

D.  General 

1. Vandalism/trespassing  Location shown on site map  No vandalism evident 
Remarks              

2. Land use changes on site  N/A 
Remarks:             

3. Land use changes off site   N/A 
Remarks:             

VI.  GENERAL SITE CONDITIONS 

A.  Roads        Applicable     N/A 

B.  Other Site Conditions 
Remarks  Lead shot was observed in drainage channels consistent with historical reports. 

VII.  LANDFILL COVERS  Applicable  N/A 

VIII.  VERTICAL BARRIER WALLS  Applicable  N/A 

IX.  GROUNDWATER/SURFACE WATER REMEDIES  Applicable  N/A 
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X.  OTHER REMEDIES 

If there are remedies applied at the site which are not covered above, attach an inspection sheet describing 
the physical nature and condition of any facility associated with the remedy.  An example would be soil 
vapor extraction. 
 
Remarks :              

XI.  OVERALL OBSERVATIONS 

A. Implementation of the Remedy 

Describe issues and observations relating to whether the remedy is effective and functioning as designed.  
Begin with a brief statement of what the remedy is to accomplish (i.e., to contain contaminant plume, 
minimize infiltration and gas emission, etc.). 
Observations made during the site visit indicate that the remedy is functioning as designed. 
 
The selected remedy for the Former Skeet Range as selected in the decision document was: Provide 
fencing and signage around areas of concern and Land Use Controls (LUC) to restrict access and 
exposure. The remedy specifically required: 
“the preparation of an amendment to the Real Property Master Plan (RPMP) for PPMR, maintenance of 
the existing perimeter fence, and preparation of an annual report that describes the status of the LUC. It 
also includes meetings and discussion with the Army Environmental Center and the Arizona Department 
of Environmental Quality (ADEQ). It does not include ambient air, surface water or ambient air 
monitoring since none of these have been identified as primary exposure pathways at the site.” 
 
The perimeter fence and signage has been maintained as required and land use on site remains the same 
and is anticipated to remain the same in the foreseeable future. An annual site visit and reporting was 
completed in 2014 and is scheduled to be completed on an annual basis. 
Two references were identified in the RPMP of a protected undisturbed area southwest of the South 
reservations McDowell Road gate.  
 

B. Adequacy of O&M 

Describe issues and observations related to the implementation and scope of O&M procedures.  In 
particular, discuss their relationship to the current and long-term protectiveness of the remedy. 
 
The current O&M procedures including maintenance of the reservation fencing and annual site 
inspections are adequate at maintaining current and long-term protectiveness of the remedy. As 
discussed in Attachment 5 (Risk Assessment and Toxicology Evaluation), no unacceptable risk is posed 
to military personnel by the lead or PAH impacts located in portions of the Former Skeet Range. 

C. Early Indicators of Potential Remedy Problems 

Describe issues and observations such as unexpected changes in the cost or scope of O&M or a high 
frequency of unscheduled repairs that suggest that the protectiveness of the remedy may be compromised 
in the future.    
No early indicators were identified of potential remedy problems at the Former Skeet Range. 
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D. Opportunities for Optimization 

Describe possible opportunities for optimization in monitoring tasks or the operation of the remedy. 
 
No opportunities for optimization were identified in the monitoring tasks or the operation of the remedy. 
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PHOTOGRAPHIC RECORD 
Papago Park Military Reservation 

Site S 

Photo No. 1 
(02JUN2015) 

 

Description:  

Typical view 
looking north 
across the 
eastern portion 
of the site. 

Photo No. 2 
(02JUN2015) 

 

Description:  

Typical view 
looking west 
across the 
eastern portion 
of the site. 
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PHOTOGRAPHIC RECORD 
Papago Park Military Reservation 

Site S 

Photo No. 3 
(02JUN2015) 

 

Description: 

View of a test 
pit location 
observed on the 
eastern portion 
of the Former 
Skeet Range. 

Photo No. 4 
(02JUN2015) 

 

Description:  

View of erosion 
along the 
natural drainage 
channel location 
on the eastern 
portion of the 
Former Skeet 
Range. 
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PHOTOGRAPHIC RECORD 
Papago Park Military Reservation 

Site S 

Photo No. 5 
(02JUN2015) 

 

Description:  

View of lead 
shot collected in 
the center of the 
eastern portion 
of the site. 

Photo No. 6 
(02JUN2015) 

 

Description:  

View of debris 
observed in the 
center portion of 
the eastern 
portion of the 
site. 
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PHOTOGRAPHIC RECORD 
Papago Park Military Reservation 

Site S 

Photo No. 7 
(02JUN2015) 

 

Description:  

Additional view 
of lead shot 
collected in the 
center of the 
eastern portion 
of the site. 

Photo No. 8 
(02JUN2015) 

 

Description: 

View of the 
natural drainage 
channel 
intersecting 
with the 
stormwater 
basin internal 
installation 
fence on the 
central portion 
of the site. 
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PHOTOGRAPHIC RECORD 
Papago Park Military Reservation 

Site S 

Photo No. 9 
(02JUN2015) 

 

Description: 

View looking 
west across the 
western portion 
of the site and 
interior 
installation 
fence. 

Photo No. 10 
(02JUN2015) 

 

Description: 

View looking 
north down the 
interior 
installation 
fence line. 
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PHOTOGRAPHIC RECORD 
Papago Park Military Reservation 

Site S 

Photo No. 11 
(02JUN2015) 

 

Description: 

View looking 
north across the 
stormwater 
basin on the 
western portion 
of the site. 

Photo No. 12 
(02JUN2015) 

 

Description: 

View looking 
east across the 
eastern portion 
of the site. 
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PHOTOGRAPHIC RECORD 
Papago Park Military Reservation 

Site S 

Photo No. 13 
(02JUN2015) 

 

Description: 

View looking 
east across the 
western portion 
of the site. 

Photo No. 14 
(02JUN2015) 

 

Description: 

View of a 
typical sign 
present along 
the installation 
fencing. 
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PHOTOGRAPHIC RECORD 
Papago Park Military Reservation 

Site S 

Photo No. 15 
(02JUN2015) 

 

Description: 

View looking 
east across the 
central portion 
of the site. 

Photo No. 16 
(02JUN2015) 

 

Description: 

View looking 
south across the 
site towards the 
Building 
M5705. 
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INTERVIEW RECORD 
Site Name: PPMR, Former Skeet Range, Site S EPA ID No.: AZ4211890021 
Subject:  Second Five-Year Review Time:  

 

Date: 6/2/15 
and 7/13/15 

Type:   Telephone   Visit  Other (e-mail) 
 
Location of Visit: Papago Park Military Reservation 

  Incoming  Outgoing 

Contact Made By: 

Name: Holly Akers, PE Title: Project Engineer Organization: US Army Corps of 
Engineers, Buffalo District 

Individual Contacted: 

Name: Kim Birdsall Title: Env. Restoration Manager Organization:  AZ ARNG 

Telephone No:  (602) 267-2663 
Fax No:  (602) 267-2643 
E-Mail Address: kim.birdsall@fmo.azdema.gov 

Street Address:  5636 E. McDowell Road M5330 
City, State, Zip:  Phoenix, Arizona 85008 

Summary Of Conversation 
1. How long and in what capacity have you been involved with the Former Skeet Range, Site S? 

I became involved with Site  S upon my hiring last July (2014).      
             
             

2. Are there any routine activities (site visits, inspections, reporting activities, etc.) performed regarding the 
site?  If so, please give purpose and results.   
AZARNG conducts annual site inspections and had instituted a semi-weekly site visitor log at Site S to 
document on-site activities.          
             
             

3. Have there been any complaints, violations, or other incidents related to the site?  If so, please give details 
of the events and results of the responses.   
No, AZARNG is not aware of any complaints, violations, or incidents at Site S.    
             
             

4. What routine maintenance activities (if any) are performed for the site? If so, by whom?  
FMO is responsible for performing maintenance on the facility's perimeter fence which is a LUC for Site S.
             
             

5. Does your office maintain OSHA training records for those performing work on or around the site (if any)? 
AZARNG does not maintain OSHA record for on-site workers because there is no unacceptable risk to 
industrial workers at Site S.          
             
            

6. Are there any O&M documents, site-specific health and safety plans, or permits/service agreements in 
place for the site? 
No, there are no such documents in place for Site S.       
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INTERVIEW RECORD 
Site Name: PPMR, Former Skeet Range, Site S EPA ID No.: AZ4211890021 
Subject:  Second Five-Year Review Time:  

 

Date: 6/2/15 
and 7/13/15 

7. Is the remedy functioning as intended?   
I believe that the remedy for Site S is functioning as intended.      
             
             

8. The last five-year review found the property not protective of human health due to the open nature of the 
site. Do you agree with this finding? Why or why not?  
I disagree with the finding that the remedy at Site S is not protective. Human health risk is acceptable for 
the current and projected land use. Ecological risk is also acceptable; exposure pathways are incomplete.
             
           

9. Has any additional sampling, risk assessments or other work related to the site been conducted in the last 
five years? 
No, no new information or additional data has been brought forth for Site S since the last Five Year 
Review.               
             
\            

10. Are the exposure assumptions, toxicity data, cleanup levels and remedial action objectives used at the site 
at the time of the remedy still valid?   
Yes, the assumptions remain valid.         
             
             

11. Has any other information come to light that could call into question the protectiveness of the remedy? 
No, see #9.             
             
             

12. Do you have any comments, suggestions, or recommendations regarding the site’s management or 
operation? 
Removal of visible lead shot on the ground surface would reduce the potential for  physical transport of 
potential contamination via the surface water pathway. In addition, more visibility of the facility's 
perimeter fence being a LUC would assist in obtaining property maintenance.    
             
             

13. Is there anyone else you feel we should interview for the five-year review? 
Both David Annis (Compliance Manager) and LTC Ladd (EPM) were involved with Site S prior to my 
involvement.           
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INTERVIEW RECORD 
Site Name: PPMR, Former Skeet Range, Site S EPA ID No.: AZ4211890021 
Subject:  Second Five-Year Review Time:  

 

Date: 6/2/15 
and 7/13/15 

Type:  Telephone  Visit  Other (e-mail)   
 
Location of Visit: Papago Park Military Reservation 

  Incoming  Outgoing 

Contact Made By: 

Name: Holly Akers, PE Title: Project Engineer Organization: US Army Corps of 
Engineers, Buffalo District 

Individual Contacted: 

Name: Laura Fischer Title: Project Manager Organization:  ADEQ 

Telephone No:  (602) 771-0200 
Fax No:  (602) 771-4272 
E-Mail Address: fischer.laura@azdeq.gov 

Street Address:  1110 W. Washington St. 
City, State, Zip:  Phoenix, Arizona 85007 

Summary Of Conversation 
1. How long and in what capacity have you been involved with the Former Skeet Range, Site S? 

Approximately 3 weeks as the Project Manager for ADEQ      
             
            

2. What is your overall impression of the project (general sentiment)? 
I have not been involved with the project long enough to form an overall impression yet.   
             
             

3. Have there been routine communications or activities (site visits, inspections, reporting activities, etc.) 
conducted by your office regarding the site?  If so, please give purpose and results.   
I am not aware of any.          
             
             

4. Have there been any complaints, violations, or other incidents related to the site requiring a response by 
your office?  If so, please give details of the events and results of the responses.   
I am not aware of any.          
             
             

5. Do you feel well informed about the site’s activities and progress?   
I have not been involved with the project long enough to know what activities have been going on.  
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INTERVIEW RECORD 
Site Name: PPMR, Former Skeet Range, Site S EPA ID No.: AZ4211890021 
Subject:  Second Five-Year Review Time:  

 

Date: 6/2/15 
and 7/13/15 

6. Is the remedy functioning as intended?   
Based on comments from the previous Five-Year Review, the remedy is not protective of human health and 
the environment as potential complete human health exposure pathways have been identified and 
ecological exposure pathways and receptors have not been addressed. Access issues were also indicated as 
being not protective. Without knowing if these previous comments have been addressed, I cannot comment 
on the remedy at this time.          
             
             

7. Are the exposure assumptions, toxicity data, cleanup levels and remedial action objectives used at the site 
at the time of the remedy still valid?   
             
             
             

8. Has any other information come to light that could call into question the protectiveness of the remedy? 
Not that I am currently aware of.         
             
             

9. Do you have any comments, suggestions, or recommendations regarding the site’s management or 
operation? 
Not at this time.           
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INTERVIEW RECORD 
Site Name: PPMR, Former Skeet Range, Site S EPA ID No.: AZ4211890021 
Subject:  Second Five-Year Review Time:  

 

Date: 8/27/15 

Type:  Telephone  Visit  Other (e-mail) 
 
Location of Visit: Papago Park Military Reservation 

  Incoming  Outgoing 

Contact Made By: 

Name: Holly Akers, PE Title: Project Engineer Organization: US Army Corps of 
Engineers, Buffalo District 

Individual Contacted: 

Name: LTC John Ladd Title: Env. Program Manager Organization:  AZ ARNG 

Telephone No: 602 267-2742  
Fax No:   
E-Mail Address: John.Ladd@fmo.azdema.gov 

Street Address:  5636 E McDowell Rd 
City, State, Zip:  Phoenix, AZ, 85008 

Summary Of Conversation 
1. How long and in what capacity have you been involved with the Former Skeet Range, Site S? 

For the past 9 years as the Environmental Program Manager      
             
             

2. Are there any routine activities (site visits, inspections, reporting activities, etc.) performed regarding the 
site?  If so, please give purpose and results.   
Annually one of my staff surveys the perimeter of the area for possible issues, and several members of my 
staff watch for any activities that start to occur in the vicinity to ensure awareness and avoidance of the 
area             
             

3. Have there been any complaints, violations, or other incidents related to the site?  If so, please give details 
of the events and results of the responses.   
None to my knowledge           
             
             

4. What routine maintenance activities (if any) are performed for the site? If so, by whom?  
We are in the process of having some erosion problems addressed along the external perimeter.  This will 
be repaired in-house by available grounds crew staff.        
             

5. Does your office maintain OSHA training records for those performing work on or around the site (if any)? 
None to my knowledge           
            

6. Are there any O&M documents, site-specific health and safety plans, or permits/service agreements in 
place for the site? 
No             
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INTERVIEW RECORD 
Site Name: PPMR, Former Skeet Range, Site S EPA ID No.: AZ4211890021 
Subject:  Second Five-Year Review Time:  

 

Date: 8/27/15 

7. Is the remedy functioning as intended?   
Yes, to the best of my knowledge          
             
             

8. The last five-year review found the property not protective of human health due to the open nature of the 
site. Do you agree with this finding? Why or why not?  
No, there is no readily available public access to the site and soldiers and employees do not frequent the 
site as there are no destination paths that move through the area       
           

9. Has any additional sampling, risk assessments or other work related to the site been conducted in the last 
five years? 
No             
             
\            

10. Are the exposure assumptions, toxicity data, cleanup levels and remedial action objectives used at the site 
at the time of the remedy still valid?   
Yes, in all likelihood as nothing has changed to modify the assumptions.     
             
             

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

12. Do you have any comments, suggestions, or recommendations regarding the site’s management or 
operation? 
No             
             
             

13. Is there anyone else you feel we should interview for the five-year review? 
No             
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This evaluation is prepared to address Question B of the statement of service, “Are the exposure 
assumptions, toxicity data, cleanup levels and remedial action objectives (RAOs) used at the 
time of the remedy selection still valid?”   
 
INTRODUCTION 
The initial Five Year Review that was performed in 2011 did not include a review of the 
following documents that form the basis for the land use control (LUC) remedy identified in the 
2005 Decision Document. These documents serve to support the conclusions that LUCs 
appropriately mitigate potential risks to human health and the environment from exposure to 
constituents of potential concern in soil at the Former Skeet Range. Although the first 3 
documents listed below pre-date the previous Five Year Review report, it is not clear why they 
were not reviewed.  If they had been reviewed, they should have influenced the protectiveness 
determination that was made in that initial Five Year Review Report.  The last document listed 
below is a new document that has been created subsequent to the last Five Year Review. 
 
• SECOR International Incorporated 2003. Evaluation of Risk Associated with Exposure to 
PAHs and Lead in Soil, Papago Park Military Reservation Phoenix, Arizona.  September 24, 
2003. 

• SECOR International Incorporated 2004b. Statistical Analysis of Lead in Surface Soil 
and Sediment and Background Concentrations of Lead in Undisturbed Soil, Site S (Former Skeet 
Range) Papago Park Military Reservation Phoenix.  December 8, 2004. 

• Arizona Department of Environmental Quality 2005.  Comments on “Statistical Analysis 
of Lead in Surface Soil and Sediment and Background Concentrations of Lead in Undisturbed 
Soil, Site S (Former Skeet Range) Papago Park Military Reservation Phoenix.  December 8, 
2004”.  February 17, 2005.   
 
• Departments of the Army and Air Force, Joint Force Headquarters, Arizona.  
Memorandum for Record:  Natural and Cultural Resources Assessment at the Papago Park 
Military Reservation, Former Skeet Range Site, Maricopa, Arizona.  February 11, 2015.  

 
HUMAN HEALTH RISK ASSESSMENT 
The first Five Year Review concluded that the occasional recreational use by military personnel 
who jog inside Site S may be resulting in unacceptable risks to human health.  This conclusion 
was made because of elevated concentrations of both polyaromatic hydrocarbons (PAHs) and 
lead that exist on the site. The concentrations of PAHs and lead were documented in a 2004 
sampling report (SECOR 2004a).  However, as stated in this introduction, that review did not 
take into account the statistical evaluation of lead in surface soil by AZ ARNG (Secor, 2004b) 
and the associated review of that statistical evaluation by ADEQ in early 2005, nor the 2003 
evaluation of risk associated with exposure to PAHs in soil.  These 2 types of chemicals will be 
evaluated separately here to determine whether any updates in toxicity criteria or risk assessment 
methodology would affect the original determination that prevention of residential use of the site 
(via LUC), but without restrictions for other uses of the site, would be protective of human 
health. The selected remedy for Site S included both restrictions to site access and restrictions 
against residential use. 
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PAHs 
To evaluate the potential for health risks to occur to military personnel stationed at the Papago 
Military Park from exposure to the PAHs in soil, potential site-specific soil remediation targets 
were developed by SECOR International Incorporated in 2003.  These site-specific risk-based 
soil targets were developed using ADEQ risk assessment guidance and USEPA toxicity criteria 
in place at the time (ADEQ 2002, USEPA 2015b).  The Papago Park-specific soil remediation 
targets were developed using a reduced exposure duration of 3 years, to reflect the time that 
military personnel are typically stationed or work at Papago Park Military Reservation before 
being transferred, with an exposure frequency of 250 days/year.  Other exposure and toxicity 
factors conformed to USEPA and ADEQ standard default values in use at the time.   
 
The following methodological updates to risk assessment procedures have been made since 
2003. These procedures will affect the development of risk-based soil remediation targets.   
 
• Revisions to methodology for assessing risk from exposure via the dermal route (EPA 
2004), 

•  Revisions to methodology for assessing risk from exposure via inhalation (EPA 2009a), 
and 

• Updates of available and standard default exposure factor values used for estimating 
contaminant intakes for all types of exposure routes (EPA 2014).    
 
A comparison of exposure factor values used in 2003 to those currently recommended by the 
USEPA (EPA 2014) is provided in Table A6-1.  The EPA’s currently recommended default 
exposure factor values are less conservative (will result in lower baseline risk estimate and 
higher preliminary remediation goal), with the exception of the soil ingestion rate.  Because the 
various changes in recommended exposure factor values will impact the risk assessment and soil 
remediation target concentration differently, it is not possible to ascertain an overall effect 
without calculating a risk and/or preliminary soil target concentration.  In order to calculate this 
risk and preliminary soil target concentration, the USEPA regional risk-based soil screening 
level (RSL) website was used.  This on-line calculator can be used to develop site-specific 
screening levels (USEPA 2015a).  The on-line EPA RSL calculator allows for the adjustment of 
various exposure factor parameter values.  For this review, the USEPA’s outdoor worker 
scenario was chosen.  The only exposure factors that were changed from the current USEPA 
outdoor worker defaults were the exposure duration (changed to 3 years), and exposure 
frequency (changed to 250 days), to be consistent with the earlier exposure assessment, as well 
as the current realistic reasonable maximum exposure for Papago Park military personnel. In 
addition, the target incremental lifetime cancer risk was set to 1 in 100,000 (1 in one hundred 
thousand), to be consistent with the ADEQ preferred target cancer risk.  The EPA considers a 
range of cancer risks, from 1 in 1,000,000, to 1 in 10,000, to be acceptable.    
 
The exposure factors used in the development of the updated soil remediation targets are 
provided in Table A6-1, the toxicity criteria are provided in Table A6-2, and the resulting soil 
remediation targets (screening levels – SL) are provided in Table A6-3. As indicated in the last 
column of Table A6-2, there have not been any updates to the IRIS toxicity criteria for any of 
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these PAHs since 2003 (USEPA 2015b).  However, as noted above, revisions to methodology 
for assessing risks via dermal and inhalation routes have changed since 2003, as well as some of 
the standard default exposure factor values.  Therefore, the resulting site-specific soil targets 
have changed since 2003. However, the overall risk from exposure to PAHs in soil at the Papago 
Park military reservation is still within acceptable limits, as shown on Table A6-3.  This table 
also presents the maximum or upper confidence limit on the mean (UCL95) concentrations of the 
PAHs measured in Site S soil, and an estimate of the resulting cancer risk or non-cancer hazard 
from exposure to these levels of PAHs.  As shown on Table A6-3, if a person would be exposed 
to these levels of PAHs in soil at the Papago Park military reservation for 8 hours a day, 250 
days a year, for 3 years, the total cancer risk is approximately 7 in 1,000,000, and the non-cancer 
hazard index would be 0.0005.  These are within EPA’s acceptable risk ranges of up to 1 in 
10,000 incremental lifetime cancer risks and below a hazard index of 1 for non-cancer hazards.  
Therefore, the current, and even more limited exposure to the PAHs at the site by Papago Park 
military personnel via recreational use would not pose an unacceptable risk. 
 
In addition to potential exposure by military personnel stationed at Papago Park, there may also 
be civilian workers whose employment at Papago Park lasts for greater than 3 years.  Because of 
this, their potentially longer exposure duration could result in unacceptable risks from exposure 
to PAHs.  Their exposure would be more in line with what the EPA currently assumes for 
industrial workers, whose exposure duration is 25 years.  The EPA’s RSL website also provides 
generic risk based screening levels for industrial workers.  These are presented in Table A6-4 
(adjusted for an incremental lifetime cancer risk of 1 in 100,000).  As seen in Table A6-4, 
although concentrations of at least one PAH, benzo(a)pyrene exceeds its generic industrial 
worker risk-based screening level (based on a cancer risk of 1 in 100,000), the total potential 
cancer risk to a worker with an exposure duration of 25 years would be approximately 6 in 
100,000, which is still within the EPA’s acceptable cancer risk range of up to 1 in 10,000.  
Therefore, even long-term civilian employees of Papago Park are not being subjected to 
unacceptable cancer risks due to the presence of PAHs on Site S.   
 
The exposure point concentrations (maximum detected concentration or 9th upper confidence 
limit on the mean, UCL95) that were developed in 2003 and form the basis of these risk 
estimates did not incorporate 2 later sampling events that further characterized the levels of 
PAHs in Site S soils.  These are the Secor 2004a sampling and the site suitability sampling that 
occurred in 2006 (SCS 2007).  An evaluation of the concentrations of PAHs reported from those 
sampling events indicates that the 2003 exposure point concentrations are conservative.  In 2003, 
the maximum detected concentration of benzo(a)pyrene, one of the most toxic PAHs, was 20 
mg/kg and the UCL95 was 8.5 mg/kg.  In the 2004 and 2007 sampling, the maximum detected 
benzo(a)pyrene concentrations were 9.8 mg/kg and 78 mg/kg.  Although the maximum detected 
concentration of benzo(a)pyrene in the 2007 sampling was almost twice as great as what was 
detected in 2004, only 1 of the 2007 sampling locations had this very elevated concentration.  
The majority of the other 35 sampling locations had benzo(a)pyrene concentrations below 1 
mg/kg, with only 3 other samples having a benzo(a)pyrene concentration between 1 and 2 
mg/kg.  If the exposure point concentration used in 2003 were doubled, the total cancer risk for 
the military worker as well as for the civilian worker would still be within the acceptable cancer 
risk range.  
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This screening level human health risk assessment is overly conservative because it assumes that 
the people are being directly exposed to contaminated soil at the site.  However, areas of elevated 
PAH contamination at Site S are now under a parking lot or adjacent to landscaping features 
(bushes, etc.).  These site features would preclude direct soil exposure to contaminated areas, and 
thus the actual risk to Papago Park military personnel and civilian employees would be much 
lower than what is estimated here.   
 
Lead 
Risks from exposure to lead are evaluated by predicting the associated blood lead level.  Blood 
lead levels have been accepted as the best measure of internal dose of lead.  Sensitive 
populations include preschool-age children and fetuses.  In fetuses and children, a blood lead 
level of between 10 and 15 micrograms per deciliter (g/dL) was originally associated with a 
level at which no adverse effects would be expected.  The USEPA’s Integrated Exposure Uptake 
Biokinetic (IEUBK) Model was developed for assessing lead exposures to children. Using this 
model and an acceptable blood level of 10 g/dL results in a soil screening level of 400 mg/kg 
for protection of children in a residential setting.  For determining risks to adults, an Adult Lead 
Model is available.  The EPA RSL for industrial exposure of 800 mg/kg was developed using the 
Adult Lead Model to protect a fetus that may be carried by a pregnant female worker.  It is 
assumed that a cleanup goal that is protective of a fetus will also afford protection for male or 
female adult workers. Updates were made to the Adult Lead Model in 2009, recommending 
adjustments to baseline lead blood levels (USEPA 2009b).  Use of this updated adult lead model 
using EPA recommended exposure values results in a PRG slightly over 1,000 mg/kg, indicating 
that the current EPA RSL of 800 mg/kg remains protective.  In 2012, the Centers for Disease 
Control announced that adverse affects may be associated with even lower blood lead levels, 
although the EPA has not adopted this new lead blood concentration (5 g/dL) as a threshold for 
actions at Superfund sites (DOD 2014).  Therefore no further evaluation of a potential change to 
soil screening levels is warranted at this time.    
 
These EPA lead exposure models were not run specifically to determine acceptable levels of lead 
in soil at the Papago Park military reservation.  Rather, the concentrations of lead measured at 
the former skeet range were compared to the USEPA and ADEQ screening levels and soil 
remediation levels in place at that time for both residential and non-residential use.  While the 
residential use USEPA and ADEQ screening level has remained at 400 mg/kg, the non-
residential use screening level or ADEQ soil remediation level has been lowered from 2,000 
mg/kg to 800 mg/kg.  The concentrations of lead in the former skeet range soils were subjected 
to a statistical evaluation, which was reviewed by ADEQ (Secor 2004, ADEQ 2005).  The 
conclusions of this statistical evaluation of lead concentrations, to which ADEQ concurs, are as 
follows: 
• “The presence of elevated lead concentration is not widespread, but is relatively localized 
in areas of previously undisturbed soil, and is primarily due to the presence of lead shot.  This 
lead is not mobile under existing site conditions.   

•  Only two relatively small area within the shotfall zone appear to have UCL95 mean 
concentrations greater than the Arizona non-residential soil remediation level (nSRL). These 
areas are defined by two, unsieved soil samples. 
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• Excluding results from the two single, unsieved samples from the two locations from the 
statistical analyses has a profound effect – reducing the calculated UCL95for all subsets of the 
data to below the Arizona residential soil remediation level (rSRL). The high concentration of 
lead in the two samples is likely due to the presence of lead shot, which is unlikely to pose 
significant risk by ingestion or dermal contact under a Declaration of Environmental Use 
Restriction (DEUR), and no risk by inhalation.  Lead concentrations due to particles posing any 
significant health or environmental risk are below the rSRL (400 mg/kg).” 
 
Therefore, the current exposure to the lead in the soil at Site S by Papago Park military personnel 
via limited recreational use would not pose an unacceptable risk. 
 
ENVIRONMENTAL HEALTH (ECOLOGICAL ASSESSMENT) 
In 2015, it was determined that sensitive receptors or habitat were not present at the site 
(Departments of Army and Air Force, Joint Force Headquarters, Arizona 2015).   Because there 
are no complete ecological exposure pathways (absence of sensitive ecological receptors), no 
ecological risk assessment is warranted.  
 
Significant Finding 
Although there have been some updates to risk assessment methodology that would affect 
potential soil remediation targets for PAHs, the current exposure to the former skeet range by 
Papago Park military personnel would not result in an unacceptable risk.  Furthermore, the 
previous statistical evaluation of soil lead concentrations still indicates that only residential use 
of the site needs to be restricted in order to protect human health; current exposure to lead in soil 
at the site by Papago Park military personnel would not result in unacceptable risks. Finally, a 
recent survey of natural resources at the site indicates a lack of sensitive ecological receptors, 
thereby eliminating the potential for ecological risk at the site. These evaluations all indicate that 
current site conditions remains protective of human health and the environment.  
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Table A6‐1

Comparison of Exposure Assessment for Site S to current EPA Recommended Exposure Factors

Variable Current EPA Value Papago 2003 Value Source of 2003 Value Comments
THQ (target hazard quotient) unitless 1 1 EPA default EPA default 
ATow (averaging time) 365 365 EPA default No change
EFow (exposure frequency) d/yr 250 250 site specific No change
EDow (exposure duration) yr 3 3 site specific No change
ETow (exposure time) hr 8 8 EPA default No change
LT (lifetime) yr 70 70 EPA default No change
BWow (body weight) 80 70 EPA default 2003 value is more conservative
IRow (soil ingestion rate) mg/day 100 50 ADEQ 2003 value is more conservative

SAow (surface area) cm2/day 3527 5000 ADEQ 2003 value is more conservative

AFow (skin adherence factor) mg/cm 2 0.12 0.2 ADEQ 2003 value is more conservative
PEF (particulate emission factor) m 3/kg 1.36E+09 1.10E+09 ADEQ 2003 value is more conservative



Table A6‐2

Evaluation of Toxicity Factors Used for Papago Risk Assessment

Chemical CAS Number
Mutagen

?
VOC

?
Ingestion SF
(mg/kg-day)-1

SFO
Ref

Inhalation
Unit
Risk

(ug/m3)-1
IUR
Ref

Chronic
RfD

(mg/kg-day)

Chronic
RfD
Ref

Chronic
RfC

 
(mg/m3)

Chronic
RfC
Ref GIABS ABS RBA

Volatilizat
ion

Factor
 (m3/kg)

Saturation
Concentrat

ion
(mg/kg)

 Particulate
Emission

Factor
 (m3/kg)

Date toxicity 
criteria last 
revised in 

IRIS
Acenaphthene 83-32-9 No Yes - - 6.00E-02 U - 1 0.13 1 1.41E+05 - 1.36E+09
Anthracene 120-12-7 No Yes - - 3.00E-01 U - 1 0.13 1 5.24E+05 - 1.36E+09 1994
Benz[a]anthracene 56-55-3 Yes Yes 7.30E-01 U 1.10E-04 U - - 1 0.13 1 4.41E+06 - 1.36E+09 1994
Benzo[a]pyrene 50-32-8 Yes No 7.30E+00 U 1.10E-03 U - - 1 0.13 1 - - 1.36E+09 1994
Benzo[b]fluoranthene 205-99-2 Yes No 7.30E-01 U 1.10E-04 U - - 1 0.13 1 - - 1.36E+09 1994
Benzo[k]fluoranthene 207-08-9 Yes No 7.30E-02 U 1.10E-04 U - - 1 0.13 1 - - 1.36E+09 1994
Chrysene 218-01-9 Yes No 7.30E-03 U 1.10E-05 U - - 1 0.13 1 - - 1.36E+09 1994
Dibenz[a,h]anthracene 53-70-3 Yes No 7.30E+00 U 1.20E-03 U - - 1 0.13 1 - - 1.36E+09 1994
Fluoranthene 206-44-0 No No - - 4.00E-02 U - 1 0.13 1 - - 1.36E+09 1994
Fluorene 86-73-7 No Yes - - 4.00E-02 U - 1 0.13 1 2.81E+05 - 1.36E+09 1990
Indeno[1,2,3-cd]pyrene 193-39-5 Yes No 7.30E-01 U 1.10E-04 U - - 1 0.13 1 - - 1.36E+09 1994
Pyrene 129-00-0 No Yes - - 3.00E-02 U - 1 0.13 1 2.38E+06 - 1.36E+09 1994
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Table A6‐3   Site‐Specific Screening Levels and Risk Calculations

Using EPA Regional Risk Based Screening Level Calculator

Site-specific
Outdoor Worker Screening Levels (RSL) for Soil
ca=Cancer, nc=Noncancer, ca* (Where nc SL < 100 x ca SL),
ca** (Where nc SL < 10 x ca SL), max=SL exceeds ceiling limit (see User's Guide), sat=SL exceeds csat,
Smax=Soil SL exceeds ceiling limit and has been substituted with the max value (see User's Guide),
Ssat=Soil inhalation SL exceeds csat and has been substituted with the csat

Chemical CAS Number

2015 EPA RSL 
Carcinogenic SL

TR=1.0E-5
(mg/kg)

2015 EPA RSL 
Noncarcinogenic 

SL
HI=1

(mg/kg)

2015 EPA 
Lowest 

Screening
Level

(mg/kg)

2003 Risk-
Based Soil 

Target

Maximum or 
UCL95 

Concentrations 
(mg/kg)

2015 
Estimated 

Cancer 
risk

2015 
Estimated 

Non-cancer 
hazard

Acenaphthene 83-32-9 - - 4.52E+04 4.52E+04 nc 3.41E+04 0.67 0.00001

Anthracene 120-12-7 - - 2.26E+05 2.26E+05 max 1.70E+05 1.8 0.00001
Benz[a]anthracene 56-55-3 2.39E+02 - 2.39E+02 ca 1.81E+02 20 8.E-07

Benzo[a]pyrene 50-32-8 2.41E+01 - 2.41E+01 ca 1.81E+01 8.5 4.E-06
Benzo[b]fluoranthene 205-99-2 2.41E+02 - 2.41E+02 ca 1.81E+02 21 9.E-07

Benzo[k]fluoranthene 207-08-9 2.41E+03 - 2.41E+03 ca 1.80E+03 14 6.E-08
Chrysene 218-01-9 2.41E+04 - 2.41E+04 ca 1.81E+04 24 1.E-08

Dibenz[a,h]anthracene 53-70-3 2.41E+01 - 2.41E+01 ca 1.81E+01 0.98 4.E-07
Fluoranthene 206-44-0 - - 3.01E+04 3.01E+04 nc 2.27E+04 14 0.0005

Fluorene 86-73-7 - - 3.01E+04 3.01E+04 nc 2.27E+04 0.08 0.000003
Indeno[1,2,3-cd]pyrene 193-39-5 2.41E+02 - 2.41E+02 ca 1.81E+02 32.3 1.E-06
Pyrene 129-00-0 - - 2.26E+04 2.26E+04 nc 1.70E+04 16 0.0007

TOTAL 7.E‐06 0.0005
Maximum or UCL95 concentrations and 2003 Risk‐Based Soil Targets obtained from Table 2, Evaluation of Risk Associated with Exposure to PPAHs and Lead in Soil, Papago Pa

Output generated   07JUL2015:12:16:51



Table A6‐4

EPA Regional Screening Levels:  Generic Industrial Use Risk‐Based Screening Levels and Estimated Risks to Papago Civilian Employees

Generic Industrial Soil Risk Based Screening Levels

Chemical CAS Number

2015 EPA RSL 
Carcinogenic SL

TR=1.0E-5
(mg/kg)

2015 EPA RSL 
Noncarcinogenic 

SL
HI=1

(mg/kg)

Maximum or 
UCL95 

Concentrations 
(mg/kg)

2015 
Estimated 

Cancer 
risk

2015 
Estimated 

Non-cancer 
hazard

Acenaphthene 83-32-9 - - 4.50E+04 0.67 0.00001
Anthracene 120-12-7 - - 2.30E+05 1.8 0.00001
Benz[a]anthracene 56-55-3 2.90E+01 - 20 7.E-06

Benzo[a]pyrene 50-32-8 2.90E+00 - 8.5 3.E-05
Benzo[b]fluoranthene 205-99-2 2.90E+01 - 21 7.E-06

Benzo[k]fluoranthene 207-08-9 2.90E+02 - 14 5.E-07
Chrysene 218-01-9 2.90E+03 - 24 8.E-08

Dibenz[a,h]anthracene 53-70-3 2.90E+00 - 0.98 3.E-06
Fluoranthene 206-44-0 - - 3.00E+04 14 0.00047
Fluorene 86-73-7 - - 3.00E+04 0.08 0.00000
Indeno[1,2,3-cd]pyrene 193-39-5 2.90E+01 - 32.3 1.E-05
Pyrene 129-00-0 - - 2.26E+04 16 0.00071

TOTAL 6.E‐05 0.0012
Maximum or UCL95 concentrations obtained from Table 2, Evaluation of Risk Associated with Exposure to PPAHs and Lead in Soil, Papago Pa
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Decision Document Figures and Tables 
 

(Source: Decision Document, Administrative Closure of 13 Sites, Papago Park Military 
Reservation, Phoenix, Arizona. Prepared by Engineering and Environmental Consultants (EEC) 

Inc. 31 October 2005) 
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* = 1% free-phase analysis 

# =Based on IEUBK Model 

- = Based on natural background 

N/ A =Not Applicable 

CARCIN"OGENICITY CLASSIFICATIONS: 
A= Known human carcinogen 

TABLE 3 

Bl =Probable human carcinogen, with limited data indicating human carcinogenicity. 

B2 =Probable human carcinogen, with inadequate or no evidence of carcinogenicity in humans. Sufficient evidence for 

carcinogenicity in laboratory animals. 

C =Possible human carcinogen. 

D =Not classifiable as to human carcinogenicity. 

E = Evidence of noncarcinogenicity in humans. 
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2003 Risk Evaluation Tables 
 

(Source: Evaluation of Risk Associated with Exposure to PAHs and Lead in Soil, Papago Park 
Military Reservation, Phoenix, Arizona. SECOR International Incorporated. 24 September 2003) 
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2004 Investigation Figures and Tables 
 

(Source: Site Characterization Report, Site S (Former Skeet Range). SECOR International 
Incorporated. 22 November 2004) 
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2004 Statistical Analysis Tables 
 

(Source: Statistical Analysis of Lead in Surface Soil and Sediment & Background 
Concentrations of Lead in Undisturbed Soil, Site S (Former Skeet Range), Papago Park Military 

Reservation. SECOR International Incorporated. 08 December 2004) 
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2007 Investigation Figures and Tables 
 

(Source: Site Suitability Evaluation, Papago Park Military Reservation. SCS Engineers. 14 
December 2007) 
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2011 Five-Year Review Figure 
 

(Source: Final Five-Year Review Report, Former Skeet Range Site, Site S, Papago Park Military 
Reservation. U.S. Army Corps of Engineers, Albuquerque, New Mexico. 30 June 2011) 
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ATTACHMENT 9 

2014 Inspection Report 

(Source: Memorandum for Record, Former Skeet Range (Site S), Papago Park Military 
Reservation, Phoenix, Arizona. Department of the Army and the Air Force. 06 November 2014) 
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ATTACHMENT 10 

ADEQ Comment 
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