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Background information

" Arsenicis a known human carcinogen
" EPA regulation

- Soil Screening Level =0.4ppm

- TCLPAs=5mg/L

- SPLP As=50ug/L

" FDEP Soil Cleanup Target Level

- Residential soil =0.8ppm

- Industrial soil = 3.7 ppm
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Background information

Lead isa heavy metal of great
environmental concern-1in 11 US

children suffersfrom lead poisoning

EPA regulation
- Soil Screening Level =400 ppm
- TCLPPb=5mg/L
- SPLPPb =15 pug/L
FDEP Soil Cleanup Target Level
- Residential soil =400 ppm
+ Industrial soil =920 ppm

Background infor mation

" Lead at shooting ranges

- Annual lead deposition > 6,000 tonsin the US

- Lead concentrations > 5,000 ppm in soils
- Itiscostly to clean up closed ranges

- Morerangesareopening on a daily basis




Florida environment

- Eadly devated dueto low soil background Pb
concentrations
- Range = 0.18-290 ppm
- Geometric mean = 5.4 ppm

- Enhance chemical reactions
- High temperatureand humidity
- Acid soil pH
- Favour chemical leaching
High rainfall
- Sandy soil
- Shallow groundwater

" Florida hasa higher risk for Pb contamination
in soil and groundwater

Progressto date

" Preliminary survey
- Skeet shooting rangeswer e not included
" Metal concentrations
- Shootingrange: sampled 5 sites
- Samplecoallection: 350 soil - and 20 water -
samplesfrom 5sites
- Total Pband Asfor all samples
TCLP/SPLPtest for selected soils

" Mineralogical study

Distribution of Florida shooting ranges

Resear ch Objectives

* |_ead concentrationsin soil, plant and
water

* Effectsof soil propertieson Pb retention
capacity and bioavailability

* | mpactsof weathering on Pb
leachability and bioavailability in soil

Survey of Florida Shooting Ranges

A database of 224 shooting ranges

- Sent out survey formsto 79 skeet
shooting ranges

- Get 6responses

- Nodataanalysisisdone

Geographical distribution

- 46 of 67 counties

- Dade County ranks No. 1 of all
Florida counties

Typical Florida shooting ranges




Sample Collection

Soil samples
- Within ranges (0-10 cm)
- From berm (top, middle, bottom)
- Soil profiles (0-10, 10-30, 30-50, 50-100, >120 cm)
- Background soils
Surface water samples
- From pond/puddle

Method

- Transect line
- Grid method

Sample collection at a 100-Yard Range

Soil sampling in a shotgun range
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Sample Digestion and Analysis

Sample preparation
Berm soil passed through 5 mm sieveto
separ atelead pelletsand then 2 mm sieve

Other soil passed through 2 mm sieve
Sample digestion
EPA Method 3051a using a microwave
Total recoverablePb and As
Sample analysis
Graphite furnace AA



Total Pb and As (ppm) in soils of a
50-yard pistol range
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Total Pb and As (ppm) in soils of a 200-
yard rifle/pistol range
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Concentrations of Pb & As (ppm) and pH in
a soil profile of a 100-yard rifle/pistol range

Concentrations of Pb and As (ppm)
and pH in surface soil of 100-yard
rifle/pistol range

L ead concentrationsin ber ms of
different ranges (ppm)

Concentration of Pb and As (ppm) and
pH in surface soil of ashotgun range




Pb and As levels (ppb) in water samples TotaI Pb and Asin Florida ranges

in arifle/pistol range Surface soils in shooting ranges
contained elevated Pb (>400 ppm)

- * Highest Pb levels wer e observed in

Pond water surface soil (up to 1.7%) & in berms (1.0-
3.9%)

Elevated Pb was observed in surface
water (11-694 ppb)

Elevated Aswas observed in berms of
Surface, near LCP firing line 5 some ranges (> 20 ppm)

Drainage, L CP range : " Elevated pH was associated with high
Pb and As concentrations

Surface, near LCR berm
Surface, near LCP berm
Surface, near LCR firing line

TCLP/SPLP Tests

L EACH I NG T EST " Toxicity Characteristic L eaching Procedure (TCLP)
TCL P and SPL P - Hazardous waste determination under conditions of municipal

landfillsunder RCRA
- TCLPregulatory limit for Pb =5 mg/L
" Synthetic Precipitation L eaching Procedure (SPLP)
- Metal leachability under simulated rainfall
- SPLP suggested limit for Pb = 15ug/L

TCLP Pb (ppm) in surface shooting range soil
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TCLP and SPLP Pb in ranges

Surface soilsin shooting ranges
contained elevated TCLP Pb (>5 ppm)

Highest TCLP Pb was observed in
berm soil (240-1,568 ppm)

Highest SPLP Pb was observed in
berm soil (1.0-13.4 ppm)

Pdllet contentsin berm soils of
different shooting ranges
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Possible L ead Reaction in Soils

> PbO

> H,CO,

> PbCO,  + H,0

MINERALOGICAL STUDY
OF THE WEATHERING
PRODUCTSOF LEAD
BULLETS

X-ray
diffraction
patterns
of bullet
weathering
products

Q= Quartz

C= Cerussite (PbCO;)
HC = Hydrocerussite
[Fb3(CO;),(0H),]
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