Shooting Ranges:

BMPs & Cleanup



SHOOTING RANGES:
Why do we Care?

e The lead deposited on a range Is not
hazardous waste . . .

... as long as It stays on the range or goes
to recycling.

So, BMPs to help keep the lead where it
belongs.



BMPs: What they are

 Shooting range design considerations and
operational procedures employed to better
contain, concentrate and manage projectiles
and other materials in a way that will
minimize impacts to the environment;

o Strictly voluntary measures that can
minimize range liability;

e Documented to be successful




BMPs: What they aren’t

Not a regulatory program requirement;

Not a guarantee that a site can close without
some measure of cleanup;

Not a shield for third party legal action
against the range operation;

Not uniform in application, and must be
tailored to site specific conditions.



BMPs: What Is being managed?

Primarily lead in metallic form of bullets
and shotgun pellets;

Secondary metals antimony, arsenic, copper
and zinc;

Broken skeet targets- Polycyclic Aromatic
Hydrocarbons (PAHSs);

Containment features such as soil berms.
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CHAPTER 1: I}

Shooting sports have been popular for
has approximately 400 shooting ¢lubs,
mately one million shooting sport entht
ranges each year.

As a range owner/operator, you need t
environmental concerns associated witl
operating outdoor shooting ranges. In |
manual focuses on lead, which compri
weight of most bullets and shot. Whilt
element, it is rarely found in such a cor
in bulletsy 1

at the hig

potential

tance of managing facilities to minimize
Human exposure to lead has been iden
health concern. Soil and water can als
affected by uncontrolled dispersion of t
ated with shooting ranges. Under cond
many outdoor ranges, environmental is:
generally be relatively minor, but birds,
fowl that may ingest shot are susceptit
effects of lead. To this end, the range

ideas presented in this manual are inte
minimize, or even eliminate, the amour
breaks down and poses a problem duri
of a range. Florida depends on ground
drinking water supply and on surface w
outdoor recreation industry. High rainf:
conditions, typical in Florida, cause lea
mobile in the environment. Therefore, |
ment of outdoor shooting ranges is es|
in the Sunshine State. See the Site Cl
(Chapter 2) section of this manual for n
on managing your shooting range site.

This manual provides owners and oper
rifle, pistol, skeet and sporting clay ra
mation on management of environmen

B Development of information on which to base
prudent decision-making

B Planning and soliciting support for funding of range
improvements

B Enhanced community relations

B Better range aesthetics

B |mproved profitability through recovery and
recycling lead

B Reduced public and regulatory scrutiny

and a five-step approach
g= to lead management.

issues at an outdoor shooting range. Some BMPs can
be implemented immediately; others require more long
term planning.

Every owner/operator of a shooting range should begin
an environmental stewardship program by documenting
the physical and operational characteristics of your
range. This will consist of a description of your facility,
documentation of current and past operating practices,

and an assessment of existing environmental conditions.

Chapter 2 of this manual, “Site Characterization,”
explains these procedures in detail. An example self-
inspection checklist is found in Appendix C, and a
template for an Environmental Stewardship Plan is
provided in Appendix D.

Another essential element of environmental stewardship
is documenting activities and keeping records. Typical
records include:

B range inspections

B photographs of pre-existing and improved conditions

o1 N, . ORI (NS ] N, | L FON Jpay. 7

Record keeping is discussed and some examples
provided in Appendix E.

The “Management Techniques,”{Chapter 3) contains
more information about documentation and record
keeping, as well as selected BMP options. A properly
maintained outdoor range is environmentally conscious,
aesthetically pleasing to the surrounding community
and protective of human health, the environment and
wildlife. To operate an outdoor range that complies with
these goals requires implementing an integrated lead
management program, which incorporates a variety

of appropriate BMPs. A five-step approach to lead
management is outlined below:

Step 1
Evaluate existing environmental conditions

Step 2
Control and contain lead bullets and bullet fragments

Step 3
Prevent migration of lead to the subsurface groundwater
and surrounding surface water bodies

Step 4
Periodically remove the lead from the range and recycle it

Step b
Document activities and keep records

An effective lead management program requires
implementing and evaluating BMPs from each of the five
steps identified above. Some combination of BMPs will
be appropriate for your range.

A glossary of terms is included as Appendix F, and a list
of Freauentlv Asked Ouestions is Anppendix G A list of



Chapter 2 discusses
concerns with lead in
the environment

and detalils
Step 1 of the lead

management approach,
to: Evaluate existing
environmental
conditions.

CHAPTER 2: SITE CHARACTERIZATION

2.0 BACKGROUND

Why lead is a concern for shooting ranges?

Lead is a naturally occurring element that can be found
in many forms. In its metallic form, lead is inert. How-
ever, lead can also be found in the form of various lead
compounds. The lead compounds that are water-soluble
(like those formerly used in paint and gasoline) are
readily absorbed by animals and humans.

Most of the lead used in ammunition is in the metallic
form. A “white paper” accepted by California Depart-
ment of Environmental Protection shows that a child who
ingests a bullet would suffer no il effects from the lead.
In shart, a large piece of metallic lead will pass through
the system before it breaks down into lead compounds.
A small amount of a sensitive lead compound (lead
styphnate) is used in the primer. This compound is only
slightly soluble in water.

How Can Lead Enter the Body?

Lead can enter the body by inhalation or ingestion. Lead
can be inhaled when lead dust, mist, or fumes are in the
air. Particles of lead can be swallowed if lead gets on a
worker’s hands, clothing, or face. Lead can also be
swallowed if food, beverages, cigarettes, or tobacco
products become contaminated with lead and then
consumed. If contaminated cigarettes are smoked, lead
can be both inhaled and swallowed. If the lead is ab
sorbed into the bloodstream, it circulates throughout the
body. Some of the lead that is absorbed Is eliminated by
the kidneys and is excreted from the body in urine. The
lead that is not eliminated right away is stored in the
organs and bones. Stored lead is released back into the
bloodstream over time.

Refer to Figure 2-1: "Effects on the Human Body from
Excessive Exposure to Lead”™ on next page.

(STEP 1)

Since each firing range site is unique, BMPs for lead
must be selected to meet site-specific conditions in
order to achieve maximum success. A range’s physical
characteristics will affect which BMPs may apply and how
they will be implemented. Accordingly, whether designing
a new outdoor range or operating an existing range,
BMPs need to incorporate technigues appropriate for the
range's individual characteristics. Section 2.1 of this
chapter identifies the physical characteristics that must
be considered when evaluating your range. Common
physical characteristics at ranges include:

Range size (primarily for shotgun ranges)
Accessibility

Soil characteristics

Annual precipitation/seasonal flooding
Topography,/run-off direction
Groundwater/surface water
Vegetation/risk to wildlife

Wetlands

Proximity to neighbors

Appendix | provides detailed information on Florida soils.

CHAPTER 2 m 11



Chapter 2 includes sub-
chapters on:

2.1 PHYSICAL CHARACTERISTICS

Range Size/Activity Type

Shotgun, rifle and pistol range desighs and types affect
the ease of lead shot collection and management. Larger
more heavily utilized ranges tend to disperse greater
quantities of lead into the environment than smaller

less frequently used facilities. Reducing the area of the
shotfall zone will concentrate the lead within a smaller
area allowing for easier reclamation and recycling. BMP
techniques for reducing the shotfall zone at trap and
skeet ranges, as well as sporting clays ranges, are
discussed later in the manual.




This sporting clays course Is arranged such that it shares
a common shotfall zone with the trap and skeet ranges.




Chapter 2 includes sub-
chapters on:

2.2 SOIL CHARACTERISTICS

Spent lead bullets and shot most often are deposited
directly on and into soil during sheoting. Lead may
oxidize and form one of several soluble compounds.

pH has the biggest impact on whether or not metallic
lead breaks down into lead compounds. Knowing the
soll characteristics of an existing range site is a key
compeonent to developing an effective lead management
plan.

Flgure 2-2; Sol| pH

Maigkuesl



Chapter 2 includes sub-
chapters on:

2.3 ANNUAL PRECIPITATION AND SOIL
EROSION

In determining if, when, where and how soils at a
shooting range will erode, the range manager must look
at several factors including the amount and intensity

of rainfall, soil texture, soil structure, slope of ground,
vegetative cover, and amount of impervious area.

One of the most impeortant factars that influences lead
degradation (i.e., chemical reactions) and migration

I8 precipitation. Water, most often in the form of rain,
provides the means by which lead is transported.
Generally, high precipitation rates result in heavy dew,




Chapter 2 includes sub-
chapters on:

2.4 TOPOGRAPHY AND RUN-OFF DIRECTION

The topograrhy of vour range affects both the ease of
lead reclamation and the mobility of the lead. Many
lead reclamation companies use heavy machinery that
cannot operate on steep slopes or hills. Also during and
after periods of rain, stormwater run-cff may wash lead
particles or lead compounds off the range. Generally,
the steeper the slope, the more difficult lead recovery
Is. Also, as stormwater run-off velocity increases, lead
can remain consolidated, and potentially provide easier
access for recovery equipment.

The direction in which your range slopes is another




Chapter 2 includes sub-
chapters on:

2.5 GROUNDWATER AND SURFACE WATER

Groundwater depth should be considered when
developing a Best Management Practices plan for
your shooting range. The closer the groundwater is to
the soll surface, the greater the potential for dissolved
lead to cause groundwater comtamination. The acidity of
the water may also affect the solubility of lead. A good
rule of thumb is that lead is likely to precipitate out of a
solution when the pH is about 7.5, or slightly alkaline.
(Refer to Section 2.2 on page 16 for further information
on this). However, lead dissolved in groundwater may
travel long distances. Groundwater contamination may,
In turn, result in surface water contamination due to




Chapter 2 includes sub-
chapters on:

2.6 VEGETATION

Lead and its components can be impacted by vegetated
ground. Vegetation absorbs rainwater, thereby reducing
the time that the lead Is In contact with water. Vegetation
also slows down surface water run-off, preventing

the lead from migrating off-site. However, excessively
wooded areas (such as those often used for sporting
clay ranges} inhibit lead reclamation by preventing
access of commonly used lead-removal machinery,
which 1s typically large in size. Understanding the type,
concentration and variety of vegetation on your range
is necessary for developing your lead management
program and implementing BMPs at your range. Grass
and other vegetation reduce run-off velocity and act as a




Chapter 2 includes sub-
chapters on:

2.7 POTENTIAL RISKS TO WILDLIFE

Direct ingestion of lead shot or lead bullet fragments
I8 the most important exposure pathway for wildlife.
Birds may consume lead shot as grit for the gizzard, or

it may be mistaken for small seeds and eaten. This can
occur whether birds are feeding on land or in the water.
Waterfowl are particularly susceptible to lead poisoning,
which resulted in the ban on lead shot for water fowl
hunting.

Lead shot and simall bullet fragments may also be eaten
with food by birds and animals feeding on earthworms,
80il insects, fallen seeds, and other foods that are




Chapter 2 includes sub-
chapters on:

2.8 WILDLIFE HABITAT AND FEEDING

ISSUE

As described in Section 2.7 on page 20 spent lead

may be available to wildlife, and if s0. may result in
detrimental effects. Under existing law (RCRA and
CERCLA), suits and/or regulatory actions ¢an be brought
upon parties that are thought to be involved with damage
to natural resources, including wildlife populations or
their habitats. Ranges can take the steps discussed

iIn Section 2.7 on page 20 to minimize potential lead




Chapter 2 includes sub-
chapters on:

2.9 PROXIMITY TO NEIGHBORS

A large sound buffer area surrounding your range is
preferred. Complaints about the sound of shooting can
be difficult to reseolve and often evolve into environmental
complaints. Firing ranges have historically tended to

be |located in rural areas where land costs and sparse
development was more suitable for this type of activity.
However, the current rapid development of rural areas
makes it inevitable thase range owners and operators
will have to address the impact that the development will
have on the range. Whether operating an existing range
or planning a new one, it is important that surrounding
land uges and landowners are considered, A well




CHAPTER 3

MANAGEMENT TECHNIQUES

3.0 MANAGEMENT TECHNIQUES FOR
OUTDOOR SHOOTING RANGES

To operate an outdoor range that is protective of human
health, the environment and wildlife each range should
have a site specific well designed BMP plan that includes
a selection of management techniques. The following
are items that can be included in your range manage-
ment plan:

m  Control and contain lead bullets and bullet fragments

B Prevent migration of lead to the subsurface and
surrounding surface water bodies

B Remove the lead from the range and recycle

B Document activities and keep records

After (Step 1) evaluating existing environmental condi-
tions (Chapter 2) an effective lead management program
requires implementing and evaluating BMPs from each of
the four steps identified above. The BMPs discussed in
Sections 3.1 on page 25 and 3.2 on page 28 should not
be considered alternatives to lead reclamation, but
rather practices that should be followed between lead
reclamation and recycling events.

3.1 BULLET AND SHOT CONTAINMENT
TECHNIQUES

(STEP 2)
BULLET CONTAINMENT

Knowing where spent lead is deposited allows the
appropriate BMP to be used. Another important BMP for
managing lead in these areas is by bullet containment.
The containment systems mentioned in this section are
for reference only. Each containment design for a range
is site specific. You must look at various factors in
determining which containment system is best for your
range. Some factors include: site conditions, design and
operating procedures, overhead, costs of installations,
maintenance. You should consult with several contrac-
tors/vendors to determine which containment system is

best for your range. The State of Florida does not
endorse any bullet containment design.This section
discusses BMPs for controlling spent lead bullets and
fragments in a “controlled” and well-defined area behind
the target area.

A variety of containment device options exist to serve as
BMPs to control lead. The principle behind all of them is
trapping and containing the actual bullet. They include:
m Earthen Berms and Backstops

m  Sand Traps

W Steel Traps

m Lamella or Rubber Granule Traps

For each type of trap, design variations have been
developed to fit the specific needs of an individual range.
Below are discussions of each general category of trap.
This handbook identifies the possible advantages and
disadvantages associated with each containment device
in Appendix M. Information also is available at
www.rangeinfo org.

EARTHEN BERMS AND BACKSTOPS

Perhaps the most common bullet containment system at
rifle and pistol ranges is the earthen backstop, located
directly behind the targets. Range owners construct
backstops and berms primarily to protect people from
injury and property from damage. The backstops and
berms also allow for manageable recovery of fired lead
bullets.

The earthen backstop is generally between 15 and 20
feet high with a recommended slope as steep as pos-
sible. You should consider weather conditions, annual
rainfall, erosion rate and future lead reclamation activi-
ties in determining the appropriate steepness of slope.
In some instances, backstops may be naturally occurring
hillsides. Other types of backstop and berm materials
are:
m Earthen backstops constructed from clean fill
m  Earthen backstops constructed from broken material
and covered with clean dirt fill

CHAPTER 2 m 25

Chapter 3 provides
real range
management guidance
and techniques

and

the next 4 Steps Iin

the lead management
approach




Chapter 3 includes sub-
chapters on:

3.1 BULLET AND SHOT CONTAINMENT

TECHNIQUES
(STEP 2)

BULLET CONTAINMENT

Knowing where spent lead is deposited allows the

appropriate BMP to be used. Another important BMP for
managing lead in these areas is by bullet containment.
The containment systems mentioned in this section

are for reference only. Each containment design for a
range is site specific. You must look at various factors in
determining which containment system is best for your
range. Some factors include: site conditions, design and
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Vacuum with
hepa-filter
collects lead
@2 dust from the
" chambers.

The bullet is trapped by the steel plates in front, and
channeled Into a deceleration chamber, then into a bucket.
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Chapter 3 includes sub-
chapters on:

2.2 BMPS TO PREVENT LEAD MIGRATION

(STEP 3)

This section discusses BMPs for preves

migration. These BMPs include:

B Immobilizing lead
B Monitoring and adjusting soil pH

B Contralling run-off

These BMPs are important for all outdoor renges.

IMMORILIZATION OF PB IN RANGE SOILS

One option to immobilize lead in range soils is by



| ead Management techniques:

Mobility e pH adjustment
e Erosion control

Resources pote , pange orientation

Impacted: s |
_  Projectile containment
* Soll and s¢ _
 Alternative ammo
sSurfacew Recovery/recycling

* Groundw: . Clay barrier
* Ingestion|  « Chemical stabilization
e Stormwater run-off management |

 VVegetative controls with soll
amendments




Chapter 3 includes sub-
chapters on:

3.3 LEAD REMOVAL AND RECYCLING

(STEP 4}

To successfully minimize lead migraticNe

important BMP for lead management Is lead
reclamation. Implementing a regular reclamation
program will allow you to avoid expensive remediation

and potential litigation costs. Ranges in regions with
high precipitation and/or with acidic soil conditions

may require more frequent lead recovery since the
potential for lead migration is greater. In regions with
little precipitation and/or where the soil is somewhat
alkaline, spent bullets may be allowed to accumulate on
the soil for a longer time between reclamation events. It




Chapter 3 includes sub-
chapters on:

3.4 RECORD KEEPING

(STEP 5)

Keeping good records and documenii®

is of paramount importance for an effective leac
management program at a range. You should document
what type of BMPs were implemented to control lead
migration, recyeling of lead, the date of service, and who
did the services. The records should be kept for the life
of the range. These records will help you in determining
how often pH stabilization should be done and how often
lead reclamation activities should be conducted. Useful
records may include:

1. Log of routine Range activities;



Chapter 3 includes sub-

chapters on:

3.5 WILDLIFE MANAGEMENT TECHNIQUES

Landscaping/Plantings: The pattern and type of
vegetation at a range influences the suitability of habitat
and the types of wildlife that occur there. Any time there
are vegetated areas present, there is the potential for
wildlife to use the area. Most ranges are intentionally
maintained in relatively open conditions to establish

a clear field of view for shooting. These open often
grass-covered areas are suitable habitat for deer, small
mammals, and ground-foraging birds. Preferred wildlife
food, such as plants that produce edible stems and
seeds, should not be planted around active range areas.
Other areas of shooting facilities (away from the firing
ranges) may be managed to support wildlife. [ssues



Chapter 3 includes sub-

chapters on:

3.6 LEAD SHOT ALTERNATIVES

Another method of preventing lead contamination at
pistol, rifle, trap, skeet, or sporting clays ranges is to use
less toxie or non-lead ammunition.

Much progress has been made in the development of
alternatives to lead shot for hunting uses. Information
gathered since 1976 on lead peoisoning of waterfowl due
to lead Ingestion, led the United States Fish and Wildlife
service (USFWS) to consider alternatives to eliminate
lead poisoning among migratory waterfowl birds. A

ban on lead shot for water fowl hunting was phased-in
beginning In the fall of 1986, and finalized in 1921. Lead
shot is also now banned for shotgun hunting occurring



|_ead vs. Steel Shot

e Use required for waterfowl hunting over
lakes, rivers and bays;

e Some research indicates that collocation
with steel shot Increases the corrosion rate
lead shot thereby increasing lead mobility;

* Purely academic issue at present, but might
be a concern for long term use of steel shot at
ranges.



Chapter 3 includes sub-

chapters on:

3.7 HUMAN LEAD EXPOSURE STANDARD

The QOccupational Safety and Health Administration
(OSHA]} is charged with protecting employee health and
safely in the workplace. OSHA has a comprehensive lead
regulation, 29 CFR 1910.,1025, This standard defines
your legal responsibilities to limit employee exposure to
lead, provide protective equipment and hygiene facilities,
maintain a clean workplace, and provide employees with
safety training and medical care. The Lead Standard
also establishes a limit on the amount of lead that can
be in the air workers breathe. Failure to comply with the
requirements of the Lead Standard could result in fines
to your business. OSHA does not endorse any specific
equipment. Their only funetion is to regulate the impact



Chapter 3 includes sub-
chapters on:

3.8 REMEDIATION/CLOSURE/LAND USE
CHANGE AT SHOOTING RANGES

Remediation is very different from the ongoing
management of an active range. However, the range
operator needs to be aware of this issue. Remediation
Is usually associated with range closure and a change
in the land use. Implementating BMPs while the

range is active will help reduce the scope and cost of
future remediation. Some remediation activities may
Involve managing matenals including soils and other
environmental media that may be considered hazardous
waste under federal, state, or local law. Such activities
require considerable coordination and detailed planning.




Section 3.8 addresses lead removal and specific

requirements for a Remediation/Closure Plan.

REMEDIATION/CLOSURE PLAN

Any range that is conducting remediation for closure
involving soil, groundwater or surface water remediation
must prepare a detailed closure plan. A DEP approved
closure plan is also required if you plan to store or place
contaminated soils or material in a hon-contaminated
area or in a different AOC. Such plan is also required if
there is going to be a change in the land use.

Some of the major items for inclusion in the remediation
or closure plan should include:

m Name, address and telephone number of the range
B The name, address and telephone number of the
range owner and operator




UsSINg or working on the range should be encouraged 10
wash their hands often and facilities provided for this
purpose. You may consider prohibiting Food, drinks and
use of tobacco products on the range.

You should consult National Association of Shooting
Ranges, an Industrial Hygienist or Occupational Safety
and Health Administration (0SHA) for information about
human lead exposure.

3.8 REMEDIATION/CLOSURE/LAND USE
CHANGE AT SHOOTING RANGES

Remediation is very different from the ongoing manage-
ment of an active range. However, the range operator
needs to be aware of this issue. Remediation is usually
associated with range closure and a change in the land
use. Implementating BMPs while the range is active will
help reduce the scope and cost of future remediation.
Some remediation activities may involve managing
materials including soils and other environmental media
that may be considered hazardous waste under federal,
state, or local law. Such activities require considerable
coordination and detailed planning.

FDEP highly recommends that facilities work closely with
the Department in preparing a work plan and have the
Department approve the plan prior to conducting any
remediation activity.

LEAD REMOVAL AND RECLAMATION ACTIVITIES AT
ACTIVE RANGES

You may conduct routine lead removal and reclamation
activities, at active ranges, without having a DEP ap-
proved plan, as long as all of the activities take place
within the same range, or area of contamination (AOC).
For the purpose of this BMP, AOC at your range is a
contiguous contaminated area consisting of one or more
ranges that are not separated by non-contaminated area
including woods and surface water bodies. Any storage
or placement of contaminated soils or materials outside

Tor the type or activities you want to conduct at your
facility.

REMEDIATION,/CLOSURE PLAN

Any range that is conducting remediation for closure
involving soil, groundwater or surface water remediation
must prepare a detailed closure plan. A DEP approved
closure plan is also required if you plan to store or place
contaminated soils or material in a non-contaminated
area or in a different AOC. Such plan is also required if
there is going to be a change in the land use.

Some of the major items for inclusion in the remediation

or closure plan should include:

m Name, address and telephone number of the range

B The name, address and telephone number of the
range owner and operator

m  Appropriately-scaled site plan

m  Contour map or topographic map showing boundary
of the range

m Scaled drawing of the area to be remediated

m  Soil, groundwater and surface water sampling plan

m Proposed and future land use information

m  Quality assurance procedures, for sampling of any

media in accordance with Chapter 62-160, F.A.C.
You should select a NELAPS certified laboratory to
perform the analyses

m Details of on-site treatment of soils, sediments or
groundwater if required, and any other planned
activities

m Location and method of storage of material and
media to be recycled, managed or excavated and the
identification of other materials that may be dis-
turbed such as vegetation

m Plan for off-site shipment for recycling and disposal
of materials removed from the range

B Proposed cleanup levels for soils, sediments or
groundwater

W Security procedures

Health and safety training and equipment

B Schedule of remediation and closure activities

40 m BEST MANAGEMENT PRACTICES FOR ENVIRONMENTAL STEWARDSHIP OF FLORIDA SHOOTING RANGES




SUMMARY OF KEY BMPS

Section 3.9 points t
recommended BMRP BWPs for Proventing Lead Migration

Lhshrlcanng S A waiung pH

3.9 SUMMARY OF K
SHOOTING RANGES

This manual contains sev
BMPs for you to implemei
Appendix M identifies the
of BMPs associated with
appendix serves as a qui
BMPs.

Fd w BCEFT B HL G DD ET PRACTIOCS FTE O BRSO L S0 TG S 5 TR, SROTTEG EME G 3




The remainder
of the Florida
BMP manual
consists of
reference
Appendices:

I o m m O O o >

Case Studies and Model Ranges

Case Law and Legal References

Example Self-Inspection Checklist

Template for Environmental Stewardship Plan
Record Keeping

Glossary of Terms

Frequently Asked Questions (FAQs)

Resources

Information on Florida Soils




The remainder
of the Florida
BMP manual
consists of
reference
Appendices:

Do’s and Don'ts for Siting Shooting Ranges
County Extension Offices

Commeon Range Characteristics

summary of Key BMPs

Examples of Lead Reclamation Equipment

sample Bullet Containment Devices

New Technologies for Lead Removal




'BEST MANAGEMENT PRACTICES for
ENVIRONMENTAL STEWARDSHIP
'of FLORIDA'SHOOTING RANGES

| | (Chlck herefo c_:ccess manual in PDF.Format) SpIaSh page on
. the CDROM that

links to the
electronic BMP
manual,
checklists, forms
and Internet
resources.

Example Forms and Templates:

» Self-Inspection Checklist
(Word) (PDF)

-~ Templates for Environmental b e r——
Stewardship Plan (Word) (PDF) T S

% .~ Record Keeping (Word) (PDF)
+  Other Resources:

“ . Internet Resources (FDF)
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“More Protection, Less Process”
DEP Hame about DER Programs -

Lead Management at Florida Shooting Ranges m

Programs
* Waste Home

* Petroleum Florida depends on groundwater for its drinking water supply, and on surface water for [2 » Hazardous Waste Main
Storage the outdoor recreation industry. High rainfall and acidic conditions, typical in Flarida, # Biennial Hazardous Was
Systems cause lead to be mare mobile in the environment, Therefare, proper management of BRS Data Entry and Dist

* Solid and outdoor shooting ranges is especially important in the Sunshine State, » County Hazardous Was
Efa%reduw The manual, available below, was designed to assist in developing Best Management | . A i o K B?Et?r;%gﬁioeztaﬁ List

» Waste Practices (BMP<] at outdoor shooting ranges. It was developed through a cooperative ta g, - » Hazardous Waste in Bu
Cleanu effort by members of the shooting range community and industry, the United States G . Government and Educa
Lleanup Environmental Protection Agency, and the Florida DEP. Hazardous Waste Requ

) . ) Household Hazardous v
Information » Wiew or Download the full manual of Best Management Practices for Enyvironmental

Stewardship of Florida Shooting REanges (5.7mb POF file)

Publications
Eelated Links
Fules & Related Laws

Dats Reports
Forms

L=k Example Forms and Templates:
Publications ! .
» Self Inspection Checklist - (\Word) or (POF)

»
»
# Lead in Shooting Range
B
b
»

and Reports : _
! ;&i?e arts » Template for an Environmental Stewardship Plan - (Word) ar (PDE)
# Record Keeping Forms - (Word) ar (PDE)
Navigation
? Site Eqag Other Resources:
* Search » List of Internet Resourcas - (FOF)
Waste

The manual contains guidance for characterizing site conditions for outdoor shooting ranges, and for developing a
stewardship plan for implementing management technigues that will help minimize the environmental impact of lead at a
range,

Management

&lso included are appendices on a number of topics and resources that a shooting range manager might wish to explore.

Faor more information concerning this publication please call Flarida DEP, Bureau of Solid and Hazardous VWwaste, at (8500 245-
8773 or email Steve Ray,

P.culrtiorjs DflthelE-est Managament Practices fcur. Qutrdoq_r Shpc:ting Ranges c!eta!iled Iir'! the I_:I;u_rida DER ma_nual were taken from

 Internet resources are posted on DEP’s Web
: site at:

http://www.dep.state.fl.us/waste/cateqories/hazardous/pages/lead.htm

Accessibility
Copyright &
Disclaimer
© 2004 State of ILUESTIONS & LOMMents Earm
Florida
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http://www.dep.state.fl.us/waste/categories/hazardous/pages/lead.htm

They include
Range Operator’s
Checklists:

and from EPA’s
publication

RANGE OPERATOR CHECKLIST

FACILITY NAME:

FACILITY ADDRESS:

MAILING ADDRIESS:

CITY:

COUNTY:

STATE:

ZIP CODE:

LATITUDE/LONGITUDE:

TELEPHONE:

FACILITY CONTACT:

TITLE/POSITION:

OPERATING SCHEDULE:
(DATSHOURS/ANNUALY: =i i e St i e 2




Also included —
a template for
developing a
Range’s
Environmental
Stewardship Plan
from FDEP’s

Appendix D:

ENVIRONMENTAL
STEWARDSHIP
PLAN

[Club Name]
[Street Address|
[City/Town,] FL [Zip Code]




And record
keeping forms
from FDEP’s
Appendix D:

FACILITY NAME:

Lime and Phosphate Addition Form

Date: Employee
Time:

Type of Lime:

Source of Lime:

Type of
Phosphate:

Source of

Phosphate:
Firing Lane Location of Lime Addition:

Amount of Lime Added at each Firing Lane:

Firing Lane Location of Phosphate Addition:

Amount of Phosphate Added at each Firing Lane:

Notes:




Range Environmental
Management Goals

« Range environmental management goal _—
— Manage potential detrimental impacts posed by range
activities to the environment, public health or public welfare
e Range environmental management objectives
— Keep lead on-site and in its metallic form

— Prevent surface migration of lead and other hazardous
constituents

— Prevent projectiles from impacting wetlands or surface
waters

— Prevent projectiles from landing off property
— Reduce noise impacts to surrounding properties
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The BMP Cow

Get a mooove on
managing your site!




Cleanup at Shooting Ranges

Location of ranges In Florida;
Potential range contaminants;

Operational areas likely to be
contaminated,;

Select assessment sampling topics;
Typical remedial technologies;
Site cleanup closure.




Distribution of Florida shooting ranges
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Citrus 74

Lake 75 63
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Potential Contaminants

Lead Primary projectile constituent

Antimony Increases hardness

Arsenic Used to increase roundness of small
shot

Tin Increases hardness

Copper and zinc Jacket alloy metal

Tungsten Ammunition

Nickel Coating improves shot performance; an
alloy in center fire ammo

PAHs (Polycyclic In limestone matrix of clay targets used

Aromatic at shotgun ranges

Hydrocarbons)
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Knight’s Trail Park in Sarasota County, near Venice, FL




RHRE

Lead Facts

Atomic Number: 82

Atomic Mass: 207.20

Metallic lead Is subject to
breakdown into bio-available and
toxic form:

Lead has no biological benefit;

Not naturally elevated above risk
based levels;

High percent of ranges have
years/decades of accumulation;

Most ranges have not implemented
lead recovery programs or BMPs
that effectively manage lead.



Florida environment

¢ Easily elevated due to low soll
background Pb concentrations

e Range =0.18-290 ppm
e Geometric mean =5.4 ppm
¢ Enhance chemical reactions
e High temperature and humidity
e Acid soil pH
¢ Favour chemical leaching
 High rainfall
e Sandy soll
 Shallow groundwater



Lead Mobllity

Metallic lead insoluble;

Pb + O, - lead oxide, hydroxide, etc.
(soluble)

PH < 7— Increased dissolution;

Precipitation rate affected by presence of
metals with greater solubility;

Organic matter and clays may provide
considerable sorption and arrest transport.



Arsenic Facts:

¢ Arsenic is a known human carcinogen,
¢ Associated with lead at outdoor ranges;

¢ Naturally present in Florida soils with
concentrations that often exceed risk
based corrective action criteria:

¢ More soluble and mobile than lead.

A s Arsenic

Atomic Number: 33
Atomic Mass: 74.92




l! Technical/Regulatory Guidelines

Characterization and Remediation of Soils
at Closed Small Arms Firing Ranges

http://www.itrcweb.org/

January 2003

Prepared by
Intemstabe Technol ogy and Regulatory Council
Small Arms Firing Range Team

Copyright 2003 Interstate Technology and Regulatory Council




Characterization - Static Rifle
and Handgun Range

Primary Impact

Range Berm
Floor
\ Safety Fan
.::'/. - h\ﬁ\
v 9 L '“5;-___\
‘Residues from / o AP ‘
Muzzle Discharge Dispersed Metal = Concentrated Metal
In Impact Area  In Impact Area

Lateral Berm Not Shown




Ifle Range

tol/R
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Soil sampling in a 100-yard rifle/pistol range

Soil Profile

0-10 cm
10-30 cm
30-50 cm

50-100cm

Replic

180-200cm

~Arm

® Top of Berm
@ Middle of Berm BERM
<
) 100 M 100 Yards Targets
@ 80M
\ ® oM
| —| <= 50vYards Targets
@ 40M
@) i @ 30M
=5 —| <«
ate / @ 20M 25 Yards Targets
—_—
/ ® 0V <4— 15 Yards Targets

| Firing Line




Concentrations of Pb and As (pp

m)

and pH in surface soil of 100-yard
rifle/pistol range

Distance (m)

10

30

60

80

100

Top of berm
Middle of berm

Total Pb  Total As

1,201
4,448
1,793
875
1,723
10,138
17,850

1.37
3.69
1.84
2.90
1.71
3.97
6.12

Soil pH
6.7
6.1
5.6
5.4
5.5
6.8
7.7



Total Pb and As (ppm) In soils of a
200-yard rifle/pistol range

Distance (m) Total Pb  Total As
3 715 2.82
43 336 2.75
83 754 1.58
103 147 0.23
143 366 1.02
183 16,983 1.64

Berm (Mean of 3) 18,322 33.8



Concentrations of Pb & As (ppm) and pH
In a soll profile of a 100-yard pistol range

Depth (cm) Total Pb  Total As
0-10 2,357 2.03
10-30 83.0 1.10
30-50 13.2 0.86
50-100 9.0 0.80

180-200 9.8 0.54



Characterization - Shotgun
Range Lavout

Area with highest
potential lead shot
accumulation

e Firing Line
W P
i o
v A
Vv
Area with potential
ﬂ target fragment
i accumulation
= Rk ¥,

| Dispersed target E”H Dispérsed me'tal
| fragments in surface soil shot in surface soil
1




Cartridges, Clay Targets, and

Empty TARGETS  LEADSHOT
cartridges .
cases \l'

90 135
: o g
Traps WADS Weathered Shot greatest
& control targets concentrations
systems

< Shot depositions >



Characterization - Skeet Range

Layout

Maximum Shot

Fall Area \

770 ft

or— 3

375 ft

600 ft
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Select Assessment Topics

e Solil screening for lead and
arsenic using X-ray fluorescence
(XRF);

e Soil sample sieving;
« TCLP and SPLP analysis;
e Clay target fragments / PAHS.



XRF Screening

Can quickly define widespread areas of
gross metals contamination;

Equipment is rugged and portable;
Cost effective for large scale assessment;

Confirmation by laboratory analysis Is
needed for contamination boundary

Interference with collocated metals.



XRF Screening Tool

Takle | Interference-free decectdan Mmies fiDLs)

Elemant Detectlon Limit, ppm
(interfEre mos- Fres, Z-mdnate Test Tinme)
Fb
Acs

*8z values represant hiveso [dug, 2003 values.

Resuls on mbonoiory-
crvalhy Beal sormpbes
are shown in Fig la
and Ib for arsenic
vl et e vy
Correlahions are
good in o variely of
sonl sovmples, axhisiling
RZ voloss of 099

in eadh oose. The
XRF calibration
meathad = Camealan
oz rre P
as described i EPA
e thod &200 =
provides good
resulls welbical the
nead for site-specihic

coibrahon aor rechons.

fig Ia ds Bosbs: Forkchle XF dombeis of Soul Samplkes

F.

T2 Baalk|

fig Th Fh Besobs: Aorihle XEF donhxic of Soil Somples

TR Rl | )

y= Do o+ 1A1IP
F= 0T




XRF Vendors

Liceme or Purchme Rent
Stale
Registration
Revul red 10 Minimum
RS | I — rate | Purchase Price Mainte nance Wek | Month | Rental Period | Contact Information
(hermo Noran | IN 900 | Yes $58000 (honcral Mantenanoe $1,0007Year | NA 3 weeks 000 2 Weeks Q0. 736000
PN Common Sousces i hade (4109 £ 500 sl g bermomd can
whych hatsahout | S vears and conls
$2.700 o replace and Fe-55 whch
Loty about 2 7 voars and costs
$1400 b replice
Innox-X XI-X0 | XeRay Tube  } $32.500 (homeal Mustenance $1 000/ Year | $300 §1 400 $1,80 2 Duvs 1918408
e Tibe Replacamert Ivery 4:5 Yours yidlooon Xvsg
O Cost $1 50
F -
Mooy XMET: You L LU Croniral Mustorenoe $1 000Yex WA N/A £ ) | Mimith 0040 0)
UL Common Souroes i kade Cd- 19 hlp.‘muu e o\ Qom
whach bits abwouat ) viour s and costs
§2. 200 10 replce and AM- NI
which s an infinie hic
My XMET- X-Rav Tube $30,000 Ciomoral Mantonance $1 0000 Yeur NA NA L0 | Month 0040000000
" :“l r:::n Tube Replacoment Poary 45 Yours Hip/iwww meiorex com
&
- Cost §3 %00*
Neon X120 Vi $29.000 Common Sources e hade G410 | NIA Duel Duel Source | 1 Week M.2556900
| Sangle-Souwce whch bists abowt | 5 veary and costs Sauce Hgh htp/fwww non.com/
Unit) o 2 10 o replace, Fe-55 which bids High Rewoluton
$50.000(Tn. ahout 17 veurs and oo $1 60010 Rewlston | ThnBuk
Sowcod unt ) sophace, and AN which has a Thi/Bulk | Sample
Depending on I of about 400 veur's and 15 Sarphe Ambxr
Cofiguatin coenaal v mapienanoe Boe Analv ax 0
$1.7%0




To sieve or not to sieve?

* Field samples are often sieved using a
#10-mesh screen for extraneous matter:

e Laboratories often use #10 & #30-mesh
screen sieves for soil during sample prep;

« Should sieve prepared XRF samples;

 End use of results should figure into
extent of soil sample matrix separation.



TCLP/SPLP Tests

¢ Toxicity Characteristic Leaching Procedure (TCLP)

e Hazardous waste determination under conditions of municipal
landfills under RCRA

e TCLP regulatory limit for Pb =5 mg/L
¢ Synthetic Precipitation Leaching Procedure (SPLP)
e Metal leachability ug/L

e under simulated rainfall
e SPLP regulatory limit for Pb = 15
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TCLP Pb (ppm) In surface soll of a
50-yard pistol range

oU.2
30 |
i 20.4
20
g4 10.7
10 | 5.3 42 5.0 49 5.6
; —l. ......... . ............................. I .......... I ......... . e JO.... .

1 o6 11 16 21 206 31 36 41 46



TCLP Pb (ppm) in surface solil of a
200-yard rifle range

30 24.0
20 |
10 |73 77
3.5 3.2 2.9
MM O mmmeITmmIITIImT 113--.-1!2 ----------- 'G-'7""O'.Zlf'"
O ] | | . | . —._ . . I E—
3

23 43 63 83 103 123 143 163 183



TCLP Pb (ppm) in surface solil of a
sport clay range

O '_'H | H | l_l | |_| | \:'\I_I
IO O IO 0O IO I IO i~ N P~ N - N O O
— © o d0 23353353353 33dJ08
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TCLP- & SPLP-Pb In Berm Soils

Berm TCLP-Pb  SPLP-Pb
50-P-30y 1,568 13.4
50-P-10y 1,408 1.0

200-R-30y 544 6.1



TCLP / SPLP Pb at Ranges

¢ Surface soils in shooting ranges
contained elevated TCLP Pb (5 ppm)

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

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



Clay Targets




Trap & Skeet Clay Targets

e Contain PAHSs, non-toxic and not bio-
avallable;

* Broken target fragments are solid waste;

e Impacts are limited to very near surface
unless accumulation zone soll Is
reworked;

e Targets now available that don’t contain
PAHS.



Remedial Options:

e Dig and Haul;

e Soll washing/Particle
separation;

e Soll stabilization/solidification;
e Chemical extraction.



Regulatory Perspective

 Depending on conditions at the range
and range siting, different federal and
state environmental laws may apply

—Clean Water Act
—Wetlands Protection Act
—RCRA



RCRA Requirements

Lead bullets/shot are not a solid or hazardous waste

when disc

Recycled
and exem

narged; no RCRA permit Is required,;
ead bullets are considered a scrap metal

ot from RCRA waste management;

Processed reclamation soil is RCRA exempt If reused
In backstop or shotfall areas at an active range,;

Soll removed from range site must be characterized,

Lead left iIn media after a range closes is subject to a
RCRA 7002/7003 cleanup order if it poses harm.



Site Cleanup Closure

Closure plan required at time of changing
land use;

BMP Manual has checklist of major items
that need to be included:;

RCRA waste management concerns can
be addressed early in remediation order;

Florida Legislature mandated that
“principals of risk-based corrective action”
be utilized regarding cleanup at ranges.



Cleanup at Shooting Ranges

When is a range subject to RBCA ?

« Usually when there Is a range closure and
change in land use;

o Third party complaint for offsite contamination;

 The range owner(s) may request assistance
from the Department with site assessment.




Helpful Documents

Colorado Department of Public Health and Environment, Hazardous
Materials and Waste Management Division, Corrective Action at
Outdoor Shooting Ranges Guidance Document, Version One, January
2005. (http://Iwww.cdphe.state.co.us/hm)

Interstate Technology and Regulatory Cooperation Work Group,
Technical/Regulatory Guidance: Characterization & Remediation of
Soil at Closed Small Arms Firing Ranges. January 2003
(http://Iwww.itrcweb.org/SMART-1.pdf)

U.S. EPA, Office of Solid Waste and Emergency Response/
Brownfields Technology Support Center, Analysis of Considerations
for Developing a Methods Applicability Study- Small Arms Firing
Range, Bluffton, South Carolina. April 2003



http://www.cdphe.state.co.us/hm
http://www.itrcweb.org/SMART-1.pdf

Cleanup Squirrel

This isn’t about hunting, is it?
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