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Project Background 
➔ Sites in question found on Bureau of Land Management lands

◆ Sonoran Desert National Monument
○ Created by presidential proclamation (2001)
○ Cultural Resources: petroglyphs & national 

historic trails 

➔ Preliminary Assessment & Site Inspection [CERCLA]

➔ Method of Contamination: Recreational Target Shooting

➔ Contaminants of Concern
◆ Lead, Arsenic, Antimony, Copper, Zinc, Tin

➔ Human & Ecological Risk Assessment
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Stakeholders 
➔ Bureau of Land Management
➔ Recreational Shooter
➔ Other Park Patrons
➔ Remediation Workers 

Client
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➔ Bureau Of Land Management: 
Matt Plis, Eric Zielske, Bill 
Harris

Technical Advisor

 
➔ Dr. Bridget Bero

Park Sign [2]
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Site Overview
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Site Overview
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Field Work - Sample Collection
➔ Road Sites: Grid Approach

➔ Hill Sites: Hotspot & Grid 
Approach  

➔ Soil of Interest: Surface 
Soil 
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Sample Collection [2]
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Sample Collection [2]
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Sites



Hill Sites



Data Analysis
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➔ 97 site samples and 5 background 
samples

➔ Grid method using an olympic average 
for each COC

X-Ray Fluorescence 

XRF testing [3]



Data Analysis
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➔ 33 samples tested

➔ EPA Method 3050B
◆ 5g of sample
◆ 10 mL of nitric acid
◆ 2 mL of hydrogen 

peroxide

➔ Microwave Digester
◆ Heat sample to 95 C

➔ Filter Samples

Flame Atomic Absorption 

Filtration of Samples [3]

Flame Atomic Absorption [3]

Digestion of Samples [3]



Data Analysis
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Data Correlation
Linear Regression
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Results - Site 2
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Results - Site 2 [Pb] 
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Results - Site 2 [As]
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Results - Site 5 
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Results - Site 5 [Pb]
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Results - Site 15
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Results - Site 15 [Pb] 
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Results - Risk Assessment Scenarios 
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3 Different Risk Scenarios
➔ Adult volunteer worker
➔ Adult shooter
➔ Child

Mean = 64 ppm
90% “max” = 1237 ppm

What it looked at
➔ Soil ingestion rate
➔ Baseline blood lead level
➔ Exposure frequency

[4]



Results - Risk Assessment Scenarios 
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National Health And Nutrition Examination Survey Adult Risk Model

The Integrated Exposure Uptake Biokinetic Child Risk Model



Ecosystem - Fauna
➔ Rodents: 

◆ Cactus Mouse
◆ Arizona Cotton Rat

➔ Raptors:
◆ Horned Owl
◆ Prairie Falcon
◆ Common Barn Owl

➔ Bighorn Sheep

➔ Desert Tortoise 

➔ Toxic Limit: 2-8 PPM
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Cactus Mouse [5]

Horned Owl [6]

Bighorn Sheep [7]



Ecosystem - Flora

➔ Cactus: 
◆ Saguaro 

➔ Shrubs:
◆ Bur Sage

➔ Sub Trees:
◆ Ocotillo
◆ Palo Verde

➔ Toxic Limit: 500-1000 PPM
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Saguaro Cactus [8]

Bur Sage [9]

Palo Verde [10]

Ocotillo [11]



Site Recommendation

➔ Further investigation of hill 
sites

➔ Further investigation of 
wash contamination

➔ Identification of other sites
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Broader Impacts

➔ Future site closures

➔ Investigation of other sites

➔ Increased restrictions at sites

➔ Promote site cleanup

➔ Improve shooter safety
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Labor & Cost
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