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AECOM Technical Services Inc. (AECOM) is pleased to submit this Environmental Stewardship
Plan (ESP) to the Oregon Department of Fish and Wildlife (ODFW) for the proposed small arms
range facility near Coquille, Oregon. The proposed Tioga Sports Park (TSP) facility will include a
600-Yard Range, a 100-Yard Range, Tactical Range, Law Enforcement Range, and a
Training/Office Building.
This ESP provides guidance for environmental management of the proposed small arms firing
ranges to be located off 55726 Highway 101, Coos County, near Bandon Oregon. This ESP was
developed from a reconnaissance survey conducted on December 17, 2014, wetland delineation
field investigations conducted from March 30, 2015 through April 3, 2015, a Western lily (Lilium
occidentale) field survey performed on July 10, 2015, and conceptual design drawings for the
proposed TSP facility. Implementation of the ESP will include the participation of Tioga Sports Park
Association (TSPA) and personnel responsible for the operations and maintenance of the ranges.
AECOM can provide training for the implementation of the ESP to TSPA officers and specified
designees.
We appreciate the opportunity to provide our services for your project. If you have any questions or
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ENVIRONMENTAL STEWARDSHIP PLAN
Tioga Sports Park
Coos County, Oregon

1.0

INTRODUCTION

This Environmental Stewardship Plan (ESP) was developed by AECOM for the Oregon
Department of Fish and Wildlife (ODFW) on behalf of the Tioga Sports Park Association (TSPA) for
the proposed small arms range proposed to be located off 55726 Highway 101, Coos County, near
Bandon Oregon (Figure 1). The proposed Tioga Sports Park (TSP) facility will include 100-Yard
Range, 600-Yard Range Tactical Range, Law Enforcement Range, and a Training/Office Building.
The small arms firing ranges will be operated by the TSPA on approximately 120 acres of land
(Figure 2). The proposed TSP facility is located on Coos County Tax Lot ID Numbers
27S14W25TL0030000 and 27S14W25TL0040000. The Parcels are zoned by Coos County as a
rural industrial (Coos County, 2015).
This ESP describes site-specific “Best Management Practices” (BMPs) for the management of lead
and other range-related materials at the outdoor small arms firing ranges. This ESP was prepared
in accordance with the following guidance documents:
•

Best Management Practices for Lead at Outdoor Shooting Ranges, U.S. Environmental
Protection Agency (EPA) Region 2, (EPA, 2005);

•

Environmental Management at Operating Outdoor Small Arms Firing Ranges, The Interstate
Technology and Regulatory Council (ITRC, 2005);

•

Environmental Aspects of Construction and Management of Outdoor Shooting Ranges,
National Shooting Sports Foundation (NSSF, 1997); and

•

Army Small Arms Training Range Environmental Best Management Practices, U.S. Army
Environmental Center (USAEC, 2005).

Site reconnaissance of the proposed TSP facility was performed on December 17, 2014, March 30,
2015 through April 3, 2015, and July 10, 2015. The purpose of the site inspections was to identify
potential environmental concerns at the proposed TSP facility. The results of the site inspections
were used to develop site-specific BMPs for the property, in accordance with currently accepted
practices for range management. The proposed BMPs consist of a series of practical measures
and procedures for the ongoing management of lead and range-related materials at the facility.
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1.1

OBJECTIVE

The objective of this ESP is to provide the proposed TSP facility managers and operators with
cost-effective procedures to prevent environmental impacts associated with operations of the
proposed outdoor ranges, including procedures to assist range managers in maintaining
compliance with applicable local, state, and federal regulatory requirements, including the
Resource Conservation and Recovery Act (RCRA), the Clean Water Act, the Comprehensive
Environmental Response, Compensation and Liability Act (CERCLA), and Occupational Safety and
Health Administration (OSHA) requirements. Specifically, this ESP is designed to:
•

Assess the physical setting of the proposed outdoor ranges;

•

Evaluate the proposed operations at the outdoor ranges;

•

Design BMPs to prevent transport of lead into the surrounding environment through erosion,
groundwater transport, and/or surface water runoff;

•

Design BMPs to reduce range users’ exposure to lead and encourage good hygiene practices;

•

Minimize the potential for human and wildlife exposure to lead and range materials; and

•

Develop policies and procedures for the long-term management of lead at the outdoor ranges.

1.2

MANAGEMENT APPROACH

This ESP was developed to outline a management approach with the following primary objectives:
1. Control and contain lead bullets and bullet fragments.
2. Prevent migration of lead into subsurface soils, groundwater, surrounding water bodies, and
wetlands.
3. Prevent human and wildlife exposure to lead and range materials.
4. Document lead and range material management activities and maintain records.

2
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2.0

ENVIRONMENTAL SETTING

The environmental setting of outdoor ranges can affect the potential for lead migration from range
areas of the proposed TSP facility. Environmental setting conditions, including climate, topography,
soil, and geology, were evaluated to determine the potential for lead in bullets to degrade, oxidize,
or erode and be transported through erosion or infiltration. The presence of potentially sensitive
resources (e.g. nearby land uses, groundwater, and surface water bodies) was investigated to
determine if there is a potential for lead from the proposed TSP facility to migrate to potentially
sensitive resources.

2.1

CLIMATE

Coos County lies in the southern part of the Oregon Coast. It is wholly within Climate Division 1
(Oregon Coast) established by the National Climatic Data Center. Stretching along Oregon's
Pacific border, the coastal zone is characterized by wet winters, relatively dry summers, and mild
temperatures throughout the year. Coastal terrain features include a coastal plain (extending from
less than a mile to a few tens of miles in width), numerous coastal valleys, and the Coast Range,
whose peaks range from 2,000 to 5,500 feet above sea level. The area's heavy precipitation
results from moist air masses moving off the Pacific Ocean onto land, especially during winter
months.
Along the lower elevations of the immediate coast, normal annual precipitation is between 65 to 90
inches. Higher elevations on the west slopes of the Coast Range may get up to 200 inches.
Several days of abundant rainfall can cause flooding. As is typical of western Oregon, the highest
monthly precipitation values for the coast occur in the winter months of November, December, and
January. Snowfall in the coastal vicinity is minimal, usually only one to three inches.
Extremely high or low temperatures are rare, and the annual temperature range is lower than any
other Oregon climate zone. Temperatures of 90 degrees F or above occur, on the average, less
than once per year, and freezing temperatures are infrequent.
Occasional strong winds strike the Oregon Coast, usually in advance of winter storms. In rare
cases, hurricane force wind speeds have caused significant damage to structures or vegetation.
Strong winds can cause damage at exposed coastal locations, but it may extend into inland valleys
as well. Such events are typically short-lived, lasting less than one day. Skies are likely to be
cloudy during winter and partly cloudy during summer. Summer cloud cover is due mostly to fog
and low clouds. As a result of the persistent cloudiness, total solar radiation is lower here than in
any other part of the state (Oregon Climate Service, 2015). Monthly climate data for the City of

Project No.: 60411611
O:\25698187 Tioga SAR\4000 Deliverables\ESP\Tioga Sports Park Final ESP_111215.Docx

3

Tioga Sports Park, Coos County, Oregon
Environmental Stewardship Plan

Bandon area from the National Oceanographic and Atmospheric Administration (NOAA) National
Climate Data Center is summarized in Table 2.1.
Table 2.0: Average Monthly Climate Data for the City of Bandon 2 NNE, Oregon
Month

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Average Maximum
Temperature (°F) 1

52.7

54.6

55.5

57.4

60.9

63.8

66.6

67.6

67.2

63.0

56.7

52.8

Average Minimum
1
Temperature (°F)

39.4

40.8

41.4

43.0

46.9

50.3

52.6

52.9

50.2

45.9

42.6

39.4

Average Total
Precipitation (in.)

9.22

7.76

7.39

4.61

3.16

1.63

0.43

0.90

1.63

3.88

9.13

9.71

0.2

0.2

0

0

0

0

0

0

0

0

0

0.1

1

Average Total
2
Snowfall (in.)

1 Source: NOAA – Bandon 2 NNE, Oregon monthly precipitation (1971 – 2000)
2 Source: NOAA – Bandon 2 NNE, Oregon monthly snowfall (1971 – 2000)

Precipitation can increase the potential for lead migration from areas of lead accumulation. High
levels of annual precipitation result in faster weathering of lead and an increased potential of lead
migration in solution. Climate data for the project area indicates the proposed TSP facility receives
a high amount of annual rainfall, averaging approximately 59 inches per year.

2.2

TOPOGRAPHY

The proposed TSP is within the Pacific Border Province of the Pacific Mountain System (NRCS
2006). The proposed TSP would be located on a plateau just west of Beaver Hill Road at an
elevation of approximately 330 feet above sea level. The terrain is fairly flat, gaining elevation
moderately to the east to Beaver Hill Road and gradually losing elevation to the west. Most of the
region consists of hills and low mountains with gentle to steep slopes. Elevations of some peaks in
the southern end of the area range are up to 4,000 feet. The valleys are mostly narrow and of small
extent.

2.3

LAND USE

The proposed TSP facility is located at Section 25, Township 27 South, Range 14 West, Willamette
Meridian in Coos County, Oregon. The two Parcels that comprise the proposed TSP facility are on
undeveloped forestland owned by Coos County. The proposed TSP is zoned as Industrial land by
Coos County. Adjacent land parcels are zoned as Industrial to the east and County Forest to the
south and west.

4
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The proposed TSP lease area was logged by Coos County in 2010 and is currently covered by
young trees and shrubs. Existing land use in and around the proposed TSP lease area include
timber production, rural residential, solid waste disposal, and recreation. A municipal landfill is
located at the parcel directly north of the proposed TSP lease area. Residential development is
relatively sparse in the surrounding area, with the closest residence approximately 0.7 miles northnorthwest of the proposed TSP.

2.4

SOIL

Soil information for the TSP facility was obtained from the U.S. Department of Agriculture (USDA)
Natural Resources Conservation Service (NRCS) Soil Survey for Coos County, Oregon. The
USDA soil survey consists of soil classification, estimation of soil permeability, and sample
collection from each soil unit for mapping purposes. Onsite soils are predominantly mapped as
Templeton silt loam, 7 to 30 percent slopes (54D) and Joeney-Templeton complex, 0 to 7 percent
slopes (32B) (USDA NRCS, 2015). Descriptions and characteristics of all soil types identified on
the Parcel are summarized in Table 2.4 and presented on Figure 3.
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Table 2.4: Soil Types Mapped at the Proposed Tioga Sports Park
Soil Map
Unit
JoeneyTempleton
complex, 0 to 7
percent slopes
(32B) (Joeney
Component)
JoeneyTempleton
complex, 0 to 7
percent slopes
(32B)
(Templeton
Component)
Salander silt
loam, 30 to 50
percent slopes
(52E)
Templeton silt
loam, 7 to 30
percent slopes
(54D)
Templeton silt
loam, 30 to 50
percent slopes
(54E)

Surface pH

Hydric
Soil1

Poorly drained,
permeability is
moderate

3.5 – 5.5

Yes

Weathered
bedrock
(42 – 52 in)

Well drained,
permeability is
moderate

3.6 – 5.5

No

Silt loam (0 – 26 in)

Silty clay loam
(26 – 65 in)

Well drained,
permeability is
moderate

4.5 – 5.5

No

Silt loam (0 – 42 in)

Weathered
bedrock
(42 – 52 in)

Well drained,
permeability is
moderate

3.6 – 5.5

No

Silt loam (0 – 42 in)

Weathered
bedrock (42 – 52
in)

Well drained,
permeability is
moderate

3.6 – 5.5

No

Surface Horizons

Subsoil

Drainage

Slightly decomposed plant
material (0 – 1 in)
Very sandy loam (1 – 13 in)
Cemented (13 – 25 in)

Stratified loam to
silty clay loam
(25 – 61 in)

Silt Loam (0 – 42 in)

Notes:
1 Hydric soils are defined as those soils that are sufficiently wet in the upper part to develop anaerobic conditions during the growing
season. Soil types are identified on the National Hydric Soils List by State for Coos County, Oregon (USDA NRCS, 2015)
in = inches

As summarized in Table 2.4, soils on the proposed TSP facility generally consist of very sandy
loams or silt loams that are poorly drained to well-drained. Soil characteristics affecting the
potential for lead migration includes soil pH, permeability, and soil particle size. Soil samples
should be collected from the proposed TSP facility for pH analysis. The results of the soil pH
analysis will be used to determine if soil amendment is necessary.
There is one hydric soil type mapped on the proposed TSP facility that slightly encroaches upon
the proposed 600-yard range and is predominant in the area of the proposed 100-yard range,
tactical range, and law enforcement range. The mapped hydric soil type is part of a complex of
intricately mapped individual units too finely combined to map independently. Past logging activities
and construction of the proposed TSP facility may have altered the current existing soil types.

6
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2.5

GEOLOGY

The two parcels are located in the Northern Pacific Coast Range, Foothills, and Valleys Land
Resource Area (MLRA), a part of the Northwestern Forest, Forage, and Specialty Crop Region
(NRCS 2006). This region is an area consisting primarily of sedimentary rocks with some minor
volcanic rocks. In the far southern portion of the MLRA, near the Klamath Mountains, the
sedimentary rocks are older and some have been metamorphosed.

2.6

HYDROGEOLOGY

The proposed TSP facility is located in the Coledo Formation, which is a 6,000-foot sequence of
sandstone, siltstone, and shale (Hart Crowser 2000). Well logs nearby for the Beaver Hill Landfill
indicate that indurated clay (“claystone”) and silt (“siltstone”) underlies the area surrounding the
landfill at least 360 feet bgs. The unweathered Coledo Formation contains soil and rocks that form
poor yielding aquifers. Historical groundwater elevation measurements collected at the adjacent
landfill indicates shallow groundwater in the area of the proposed TSP flows to the west and
northwest, towards Sevenmile Creek. Local groundwater flow directions may differ depending on
local topography and subsurface conditions (ODEQ 2008).

2.7

BIOLOGICAL RESOURCES

The proposed TSP is located in the Coastal Uplands ecoregion (EPA 2015). Coastal uplands are
composed of spruce-cedar-hemlock forest/Douglas-fir, and/or western hemlock canopy. Common
plant species associated with this ecoregion include, with salal (Gaultheria shallon), sword fern
(Polystichum munitum), vine maple (Acer circinatum), Oregon grape (Mahonia aquifolium),
rhododendron (Rhododendron sp.), and evergreen huckleberry (Vaccinium ovatum).
Much of the proposed TSP lease area was recently logged by Coos County. As a result, the land
east and west of the proposed ranges site is now vegetated with shrubs and young conifer trees.
The land further east of the proposed TSP ranges was logged during years prior to the most recent
logging, which is now covered with taller second-growth conifers and shrubs. To the south and
southwest, there is dense forest of mature conifer and hardwoods between the proposed ranges
and the residences to the southwest. To the northwest, there is a narrow stand of mature conifer
trees along the drainage and some young second growth conifers and hardwoods further
northwest of the drainage.
Major wildlife species expected to occur in and around the proposed TSP include black bear
(Ursus americanus), Roosevelt elk (Cervus canadensis), black-tailed deer (Odocoileus hemionus
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columbianus), coyote (Canis latrans), fox (Vulpes sp.), bobcat (Lynx rufus), American beaver
(Castor Canadensis), North American river otter (Lontra canadensis), raccoon (Procyon lotor),
striped skunk (Mephitis mephitis), muskrat (Ondatra zibethicus), opossum (Didelphis virginiana),
rabbits, squirrels, mink (Mustela vison), bushy-tailed wood rat (Neotoma cinerea), bald eagle
(Haliaeetus leucocephalus), osprey (Pandion haliaetus), crow (Corvus sp.), ruffed grouse (Bonasa
umbellus), blue grouse (Dendragapus obscurus), common raven (Corvus corax), merganser
(Mergus merganser), belted kingfisher (Megaceryle alcyon) , and band-tailed pigeon (Patagioenas
fasciata). Salamanders, newts, and slugs are common in the decomposing forest litter (NRCS
2006).
A search of the US Fish and Wildlife Service’s data reports, the Oregon Biodiversity Information
Center (ORBIC 2015), StreamNet (StreamNet 2015), and the National Oceanic and Atmospheric
Administration (NOAA) National Marine Fisheries Service (NOAA Fisheries 2014) was searched for
listed species within Coos County, Oregon. The following plants and animals were identified for
having the potential to be found on or within the immediate vicinity of the proposed range. Most
habitat types required by those listed are very specific.

8
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Table 2.7: Listed Species within the Vicinity of the Proposed Tioga Sports Park
Name

The Fisher
(Pekania
pennanti)

Status

Proposed
Threatened

Western Snowy
Plover
(Charadrius
nivosus nivosus)

Threatened

Northern
Spotted Owl
(Strix
occidentalis
caurina)

Threatened

Marbled Murrelet
(Brachyramphus
marmoratus)

Coho Salmon
(Oncorhynchus
kisutch)

Steelhead
(Oncorhynchus
mykiss)

Western Lily
(Lilium
occidentale)

Threatened

Threatened

Threatened

Endangered

Habitat
Moderate to dense forest
cover with a large amount
of wood on the forest floor,
a moderate amount of
shrubs, and mix of
hardwood trees.

Potentially at Site?

Reference

Not likely – suitable habitat not
present

79 FR 60419
60443

Not likely – suitable habitat not
present

58 CFR 12864
12874

Not likely – suitable habitat not
present

55 CFR 26114
26194

Ocean and marine
environments, nesting
habitat is generally in oldgrowth forests.

Not likely – suitable habitat not
present

57 CFR 45328
45337

Perennial and intermittent
streams

Not likely – closest designated
critical habitat for Coho located
3,300 to 4,100 feet away from
project in Sevenmile Creek and
two tributaries of Sevenmile
Creek.

50 CFR 7816
7873

Perennial and intermittent
streams

Not likely – no nearby designated
critical habitat for Steelhead
located in Sevenmile Creek and
two tributaries of Sevenmile
Creek.

50 CFR 834 862

Forest or thicket openings
near ephemeral ponds and
small streams under shrubs

Not likely – a site-specific survey
for the western lily was conducted
in July 2015; no suitable habitat
was located and no western lily
plants were found within the TSP
lease area (AECOM 2015a)

59 CFR 42171
42176

Barren to sparsely
vegetated sand beaches,
dry salt flats in lagoons,
dredge spoils deposited on
beach or dune habitat,
levees and flats at saltevaporation ponds, river
bars, along alkaline or
saline lakes, reservoirs,
and ponds
Forests characterized by
dense canopy closure of
mature and old-growth
trees, abundant logs,
standing snags, and live
trees with broken tops.
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No Federally Threatened, Endangered or Candidate species are likely to occur at the proposed
TSP facility due to lack of suitable habitat or lack of known occurrences.

2.8

WETLANDS AND SURFACE WATER FEATURES

The proposed TSP lease area also supports wetland and riparian vegetation (AECOM 2015b).
Common plants found in wetland and riparian areas include red alder (Alnus rubra), bigleaf maple
(Acer macrophyllum), western red cedar (Thuja plicata), salmonberry (Rubus spectabilis), and
currant (Ribes sp.).
A review of the United States Geological Survey (USGS) National Hydrology Dataset Oregon
Wetlands Explorer GIS data and was performed to obtain information on both surface water
features and wetlands on and in the vicinity of the proposed TSP facility. The Oregon Wetland
Explorer data was developed from several data sources, including the National Wetlands Inventory
(NWI), Wetlands of Conservation Concern (ORNHIC & TWC Wetlands), Springs Data (GNIS
Springs), Natural Resource Inventories (NRI), and Oregon Department of Transportation Highway
Wetland Layer (ODOT Highways).
Additionally, a wetland delineation survey was performed by wetland scientists using the methods
outlined in the 1987 U.S. Army Corps of Engineers (USACE) Wetlands Delineation Manual
(Environmental Laboratory 1987) and the Regional Supplement to the Corps of Engineers Wetland
Delineation Manual: Western Mountains, Valleys, and Coast Region (Regional Supplement)
(USACE 2010). A graphical representation of the presence of waterbodies and wetlands at the
proposed facility is provided on Figure 4. One unnamed, intermittent stream (Stream 1) crosses the
access road near the middle of the proposed TSP lease area.
Two wetlands (Wetland R and Wetland 2A) and portions of another wetland (Wetland N) are
expected to remain post project construction of the proposed TSP facility. Mitigation for the loss of
onsite wetlands due to construction of the proposed TSP facility will involve wetland enhancement
at a nearby site, likely on property owned by ODFW near the Coquille River. Following stateprescribed mitigation ratios, the mitigation site will enhance 1.8 acres, which is three times the area
of lost wetlands (0.6 acres). Enhancement will involve improved access between salmon-bearing
waters and wetlands that are currently behind a levee. Additionally, enhancement will include
fencing to restrict livestock access. Fencing will improve water quality, preserve and enhance
wetland/riparian vegetation, and reduce stream disturbance. Minor grading will occur to install a
culvert within an existing levee and to improve connectivity between seasonal channel flow and
surrounding floodplain wetlands. Graded areas will be seeded with a native wetland seed mix and
areas within the fence will be planted with native woody wetland shrubs.

10
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3.0

RANGE FACILITIES AND CURRENT OPERATIONS

The description of range facilities and operations was developed from the August 20, 2014 and
April 8, 2015 site inspections, review of aerial photographs, tax lot maps, Coos County land use
maps and interactive GIS website, and USGS topographic maps. The primary focus of the site
inspection was to assess the physical setting at the proposed TSP facility. In addition, the site
inspection defines the baseline conditions for evaluation of BMP effectiveness and operational
changes.

3.1

OUTDOOR RANGES

The proposed outdoor ranges will be operated on an approximately 120 acres. The proposed TSP
facility will include:
•

100 Yard Pistol and Rifle Range;

•

600 Yard Rifle Range;

•

Tactical Range; and

•

Law Enforcement Range.

3.1.1

100 Yard Pistol and Rifle Range

The proposed 100 Yard Rifle Range will be constructed at the northwestern portion of the TSP
facility adjacent to the 600-yard Range. The proposed 100 Yard Pistol and Rifle Range would
consist of twenty firing lanes with fixed firing positions and have target lines at 25, 50, and 100
yards. Targets would be managed by calling for a cease fire and changing targets when the firing
positions are clear.
Bullet impact berms would be constructed at the end of each range to contain bullets from range
use. Safety and noise side berms would be constructed along the boundaries of the range. The
range floor will be relatively level and covered with low growing grasses, which will be maintained
by mowing.
BMPs that will be implemented at the proposed 100 Yard Pistol and Rifle Range include:
•

Bullet Containment: The proposed 100 Yard Pistol and Rifle Range will have an earthen
bullet impact berm and side berms. The bullet impact berm will be faced with about 4 feet of
ballistic grade sand. The ballistic grade sand is intended to improve bullet capture. The berm
will capture and contain the bullets. A “no blue sky” baffle system may also be used to prevent
bullets from leaving the range.
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•

Vegetative or Coarse Ground Cover: The proposed 100 Yard Pistol and Rifle Range floor will
be covered with low growing grasses or coarse sand and gravel. The coarse sand and gravel
and vegetative cover prevents erosion and transport of sediment and lead in stormwater runoff.

•

Optimal Soil pH: The optimal soil pH for minimizing lead solubility and preventing the
migration of lead through the soil column into underlying groundwater is between 6.5 to 8.5
(EPA, 2005). Annual soil pH sampling is recommended to maintain optimal soil pH.

•

Stormwater Management: Engineered stormwater drainage swales will be constructed to
prevent stormwater damage to adjacent properties. The drainage swales will receive
stormwater runoff from the ranges and remove stormwater pollutants through filtration from
vegetation and infiltration.

3.1.2

600 Yard Rifle Range

The proposed 600 Yard Range would be constructed at the northwestern portion of the TSP
facility. The 600-Yard Range would have a fixed shooting position and would include target lines at
200, 300, 400, 500, and 600-yard distances. Ten firing lanes are proposed at the 600-Yard Range.
Target lifters would be located in recessed target pits at each target line, allowing targets to be
changed without calling for a cease fire. The targets can be accessed using a protected road along
the northern edge of the proposed range.
Bullet impact berms would be constructed at the end of the range behind the 600 yard targets to
contain bullets from firearms training activities. Safety and noise side berms would be constructed
along the boundaries of the range. The range floor will be relatively level and covered with low
growing grasses, which will be maintained by mowing.
BMPs implemented at the proposed 600 Yard Rifle Range would include:
•

Bullet Containment: The proposed 600 Yard Rifle Range will have an earthen bullet impact
berm and side berms. The bullet impact berm will be faced with about 4 feet of ballistic grade
sand. The ballistic grade sand is intended to improve bullet capture. The berm will capture and
contain the bullets. A “no blue sky” baffle system may also be used to prevent bullets from
leaving the range.

•

Vegetative or Coarse Ground Cover: The proposed 600 Yard Rifle Range floor will be
covered with low growing grasses or coarse sand and gravel. The coarse sand and gravel and
vegetative cover prevents erosion and transport of sediment and lead in stormwater runoff.

•

Optimal Soil pH: The optimal soil pH for minimizing lead solubility and preventing the
migration of lead through the soil column into underlying groundwater is between 6.5 to 8.5
(EPA, 2005). Annual soil pH sampling is recommended to maintain optimal soil pH.
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•

Stormwater Management: Engineered stormwater drainage swales will be constructed to
prevent stormwater damage to adjacent properties. The drainage swales will receive
stormwater runoff from the ranges and remove stormwater pollutants through filtration from
vegetation and infiltration.

3.1.3

Tactical Range

The proposed Tactical Range would be constructed at the southern portion of the TSP. The
Tactical Range would consist of multiple shooting bays, allowing for changing the range
configuration dependent on range use. The Tactical Range has been designed for independent
use by multiple range users. The Tactical Range would be open to all range users and would allow
for engaging targets at up to 90 degrees from the target. Bullet impact berms would be constructed
at the end of each range to contain bullets from firearms training activities. Safety and noise side
berms would be constructed along the boundaries of both ranges. Access to the proposed Tactical
Range would be directly off the TSP driveway, with parking
BMPs that would be implemented at the proposed Tactical Range include:
•

Bullet Containment: The proposed Tactical Range will have an earthen bullet impact berm
and side berms. The bullet impact berms will be faced with about 4 feet of ballistic grade sand.
The ballistic grade sand is intended to improve bullet capture. The bullet impact berm will
capture and contain the bullets.

•

Vegetative or Coarse Ground Cover: The proposed Tactical Range floor will be partially
vegetated with low growing grasses and a coarse sand and gravel mixture. The coarse sand
and gravel and vegetative cover prevents erosion and transport of sediment and lead in
stormwater runoff.

•

Optimal Soil pH: The optimal soil pH for minimizing lead solubility and preventing the
migration of lead through the soil column into underlying groundwater is between 6.5 to 8.5
(EPA, 2005). Annual soil pH sampling is recommended to maintain optimal soil pH.

•

Stormwater Management: Engineered stormwater drainage swales will be constructed to
prevent stormwater damage to adjacent properties. The drainage swales will receive
stormwater runoff from the ranges and remove stormwater pollutants through filtration from
vegetation and infiltration.

3.1.4

Law Enforcement Range

The proposed Law Enforcement Range would be constructed at the southern portion of the TSP.
The Law Enforcement Range would be designated for law enforcement training only. Having a
separate law enforcement training area would provide access to law enforcement without schedule
conflicts of either local law enforcement or TSPA members. Local law enforcement agencies would

Project No.: 60411611
O:\25698187 Tioga SAR\4000 Deliverables\ESP\Tioga Sports Park Final ESP_111215.Docx

13

Tioga Sports Park, Coos County, Oregon
Environmental Stewardship Plan

provide range safety personnel with knowledge of law enforcement training and safety
requirements. The Law Enforcement Range has been designed to allow range users to engage the
target at up to 180 degrees from the target. Safety and noise side berms would be constructed
along the boundaries of the proposed range. Access to the Law Enforcement Range would be
directly off the TSP driveway, with parking immediately in front of the range.
BMPs that would be implemented at the proposed Law Enforcement Range include:
•

Bullet Containment: The proposed Law Enforcement Range will have an earthen bullet
impact berm and side berms. The bullet impact berm will be faced with about 4 feet of ballistic
grade sand. The ballistic grade sand is intended to improve bullet capture. The berm will
capture and contain the bullets.

•

Vegetative or Coarse Ground Cover: The proposed Law Enforcement Range floor will be
partially vegetated with low growing grasses and a coarse sand and gravel mixture. The coarse
sand and gravel and vegetative cover prevents erosion and transport of sediment and lead in
stormwater runoff.

•

Optimal Soil pH: The optimal soil pH for minimizing lead solubility and preventing the
migration of lead through the soil column into underlying groundwater is between 6.5 to 8.5
(EPA, 2005). Annual soil pH sampling is recommended to maintain optimal soil pH.

•

Stormwater Management: Engineered stormwater drainage swales will be constructed to
prevent stormwater damage to adjacent properties. The drainage swales will receive
stormwater runoff from the ranges and remove stormwater pollutants through filtration from
vegetation and infiltration.

4.0

RECOMMENDED

BEST

MANAGEMENT

PRACTICES

FOR

OUTDOOR

RANGES
In addition to the designed BMPs described in Section 3.1, the following BMPs should be applied
at the proposed TSP facility’s ranges to further minimize the potential for lead migration from range
areas:
•

Establish and maintain full vegetative cover to prevent soil erosion;

•

Soil pH monitoring;

•

Bullet impact berm inspection;

•

Record lead removal performed by club members; and

•

Post signs to encourage proper hygiene.
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Each BMP is described in detail in the following sections.

4.1

GENERAL FACILITY MANAGEMENT

The BMPs described in this section have been chosen to provide standardized methods for
management of lead and other range-related materials at the facility.
Identify Areas Where Firing Does Not Occur: Lead exposure is not a concern in areas
where firing does not occur. Because firing does not occur in these areas, lead and other
range-related materials are not expected and it is not necessary for users of the facility to
take any action regarding the presence of lead.
Erosion and Sediment Controls for Ground Disturbance: Erosion and sediment
control (ESC) BMPs will be implemented during construction or maintenance projects that
involve ground disturbance. The purpose of the ESC BMPs is to prevent erosion of
material potentially containing lead. Specific BMPs will depend on the type of project, but
may consist of one or more of the following:
• Silt fencing installed along the base of any slopes;
• Straw wattles and/or matting installed on exposed slopes;
• Dust suppression;
• Temporary wheel wash installed for vehicle traffic exiting the work area;
• Inlet protection applied to any storm water conveyance features in the work area;
• Stockpile soil management throughout the project;
• Demarcation fencing placed around any sensitive areas;
• Temporary (e.g., hay or mulch) or permanent cover placed on all disturbed areas
immediately following completion of ground disturbance.
Additional BMPs may be needed for large projects or projects near areas with surface water
features. Information describing appropriate use of ESC BMPs and installation procedures can be
found in the Construction Stormwater Best Management Practices Manual, found at
http://www.deq.state.or.us/wq/wqpermit/docs/general/npdes1200c/BMP Manual.pdf.
A National Pollutant Discharge Elimination System (NPDES) General Permit is required for all
projects that disturb one acre or more of land prior to beginning any ground disturbance. The
NPDES permit is obtained by submitting an application for NPDES General Permit 1200-C to the
Oregon Department of Environmental Quality in addition to an Erosion and Sediment Control Plan
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and applicable permit fees. The permit application must be approved by the Oregon Department of
Environmental Quality prior to beginning any ground disturbance.
Volunteer Worker Communication: The Occupational Safety and Health Administration
(OSHA) has comprehensive lead regulations (29 CFR 1910.1025) that can be used for
range facility management. The following operating procedures will be explained to
volunteer workers performing these tasks:
• Housekeeping. Regular housekeeping of all pistol and rifle range firing line areas
should include pickup and removal / recycling of spent brass cartridges, ammunition
containers and any other household waste.
• Earthen Berm Bullet Trap Maintenance. Wear personal protective equipment when
working near earthen berms to prevent exposure to lead. Avoid these areas on dry
windy days when airborne dust may be present. All lead recovery activities will be
performed by a qualified contractor only.
• Hygiene. Do not eat, drink, or use tobacco products or cosmetics on the ranges.
Wash hands prior to handling food or personal products. Children are especially
susceptible to lead poisoning; therefore, care should be taken to avoid carrying lead
dust into personal vehicles or homes by removing work clothes and placing in a bag
for laundering and showering if possible.
These standard operating procedures are outlined in the Lead Awareness Fact Sheet (Appendix
C). This Fact Sheet will be provided to volunteer workers and receipt will be documented on the
Lead Awareness Record Form (Appendix C).
Contractor Communication: For all contract work involving potential exposure to lead,
only qualified contractors will be used. Such tasks include lead reclamation from berms or
ranges and construction in existing range areas. Copies of any required licenses will be
obtained from contractors and filed at the proposed TSP facility. The TSPA will be
responsible for obtaining a copy of the contractor’s licenses and site specific health and
safety plan prior to the contractor starting work.
Range Waste Management: Waste materials generated from the ranges may contain
lead and may be hazardous waste. Examples of potential hazardous waste generated at
the facility include materials from the earthen berm and bullet trap material. Potentially
hazardous waste materials should be placed in sealed containers when generated. Lead
bullets collected and transported to a qualified metals recycling facility are not considered
waste.
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The proposed TSP facility will be a Conditionally Exempt Generator (CEG) if it generates
less than 220 pounds of hazardous waste from the TSP each month and accumulates no
more than 2,200 pounds of hazardous waste on site. As a CEG, the Federal and Oregon
hazardous waste laws generally will not apply to the proposed TSP Facility hazardous
waste, if the waste is properly recycled or transported for disposal to a landfill meeting
applicable federal and Oregon requirements.
If the proposed TSP facility generates more than 2,200 pounds of hazardous waste in any
month or accumulates more than 2,200 pounds of hazardous waste on site, the proposed
TSP facility will become a regulated hazardous waste generator. The TSPA should obtain
specific advice regarding applicable legal requirements if the threshold is exceeded.
Waste generated at the proposed facility may potentially contain lead and may be a
hazardous waste. The proposed TSP facility may assume a generated waste is
hazardous, or in order to determine whether generated waste is hazardous, a knowledge
of process determination or a waste characterization analysis will be performed. The
knowledge of process determination may be based on existing published or documented
data for the material (e.g., Material Safety Data Sheets (MSDS), supplier/manufacturer or
vendor information, or information from trade associations). A waste can also be analyzed
to determine if it a hazardous waste by submitting a representative sample to a qualified
laboratory for leachable lead analysis using Toxic Characteristics Leaching Procedure
(TCLP) analysis. All analytical records will be maintained by the proposed TSP Facility. If
the representative sample has a leachable lead concentration less than 5 mg/L, the waste
is not hazardous and can be disposed of in regular trash collection. However, if the waste
is determined to have a leachable lead concentration of 5 mg/L or more, it is a hazardous
waste.
Control of Physical Transport of Lead: Lead containing projectiles, fragments, particles
or lead containing soil particles may be transported either by storm water runoff or if light
enough as wind driven particles. Since lead containing particles are significantly heavier
than other particles of similar dimensions, they travel significantly shorter distances when
airborne and as long as good dust control practices are followed, any air borne transport
will be insignificant. Therefore water borne particles are of primary concern as a potential
source of off-site contamination. Implementation of the BMPs suggested in the ESP will
assist in preventing the physical transport of lead off the range.

4.2

PREVENT LEAD ACCUMULATION IN WETLANDS AND WATER

Areas identified as wetlands and water potentially regulated by the State of Oregon or United
States are present at the proposed TSP facility and in the vicinity of the proposed facility.
Preventing lead accumulation in wetlands and water is required by state and federal law. Wetlands
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and water have been mapped as being present adjacent to the proposed small arms ranges at the
proposed TSP facility. Proposed drainage features that only convey excess stormwater runoff are
not regulated as wetlands and water, unless a wetland determination and delineation is conducted
indicating regulated wetlands or water are present.
Proposed drainage ditches should be maintained with short vegetation, grass, to prevent sediment
migration.

4.3

ESTABLISH AND MAINTAIN VEGETATIVE GROUND COVER

BMP Recommendations: Maintain ground cover at all ranges.
Vegetation cover is an important erosion control method for outdoor ranges because vegetation
absorbs rainfall, slows stormwater flow velocity, and minimizes the potential for lead to be
transported by stormwater runoff. Use of an erosion control seed mix containing native species
appropriate for the site growing conditions is recommended to minimize irrigation and maintenance
needs. Native seed mixes can be applied through the use of mechanical spreaders, by hand, or by
hydroseed. The recommended upland native seed mix is provided in Table 4.2:
Table 4.2: Recommended Native Seed Mix and Application Rate
Mature
Height
(in)

Seeding Rate
(lbs. /ac.)

Hordeum brachyantherum (Meadow
Barley)

< 24

17.45

Bromus carinatus (California Brome)

< 24

15.27

Festuca rubra rubra (Native Red
Fescue)

< 24

8.73

Deschampsia cespitosa (Tufted
Hairgrass)

< 24

1.31

Agrostis exerata (Spike Bentgrass)

< 24

0.87

Species

Note: Information from Sunmark Seeds International, Inc., Fairview, Oregon (as representative locally available
native seed mix retailer). Available online at: http://sunmarkseeds.co/native-seed/native-seed-mixes/native-ecmix/

Application of a native seed mix should occur after maintenance or construction activities that
disturb the ground surface. A cover of a certified weed-free straw may be necessary to prevent
seeds from blowing or washing away prior to germination. The seed mix includes drought tolerant
species and irrigation is not required. The seeds will propagate where adequate growing conditions
are present, and a single application of seed is sufficient
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Certified weed-free straw, mulch, or compost can be used on sloped surfaces, generally greater
than a ratio of 2:1 (horizontal: vertical), as an alternative to vegetative ground cover as they also
reduce the mobility of sediment and prevent lead migration. These materials should be applied at
least two inches thick. Mulches and compost can reduce the pH of soil; see Section 4.4 for pH
monitoring. If vegetation or other ground cover cannot be established, installation of bio-filter bags
may be considered. Fertilizer or soil amendments can be used to enhance vegetation growth.
Vegetation does not need to be established where gravel and rock is present on range (e.g.
walkways, and driveways). Gravel and rock materials on the range floors are not subject to erosion
and are able to capture sediment, preventing lead in stormwater runoff.
Personnel should conduct regular range inspections to assess the potential for erosion at the
ranges. Indications of erosion may include unvegetated exposed soil and migration of sediment in
stormwater or by wind. The inspections should be conducted quarterly and after major storm
events. The inspection should include visual observations of the bullet impact berms for eroded
areas. If erosion is observed, corrective actions may include additional seeding and/or planting
may be necessary. The results of the periodic inspections will be recorded using B-1 Range
Monitoring Forms located in Appendix A.

4.4

SOIL PH MONITORING

BMP Recommendations: Monitor pH at all ranges.
The optimal soil pH for minimizing lead solubility and preventing the migration of lead through the
soil column into underlying groundwater is between 6.5 to 8.5 (EPA, 2005). The soil pH should be
monitored annually to verify the pH remains within the optimal range. Results of the soil monitoring
should be recorded on form A-2 Soil pH Monitoring Log (provided in Appendix A). If the soil
monitoring results indicate the pH is below the optimal range, lime amendment should be added to
the berms to increase the pH. Lime should be added following manufacturer’s specifications. Refer
to Appendix D for more information on the application of lime amendment.

4.5

BULLET ACCUMULATION INSPECTION

BMP Recommendations: Perform annual inspections of bullet accumulation at bullet impact
berms of all ranges.
Annual inspections should be conducted to evaluate the face of the earthen berms in the bullet
impact areas. The earthen berms should be evaluated to determine if lead has accumulated to the
point of posing a potential risk to range safety or the environment. If large bullet pockets are
observed, the face of the berm should be re-graded to eliminate the bullet pockets and/or ballistic
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grade sand added to the berm face. If the annual inspection indicates a potential ricochet hazard is
present, the particulate lead should be recovered from the berm. The lead recovery activities must
be performed in accordance with applicable OSHA, Oregon OSHA (NOSHA), and Oregon
Department of Health and Human Services standards. Annual bullet impact inspections should be
recorded on form A-1 Range Monitoring Log provided in Appendix A.

4.6

RECORD LEAD RECYCLING

BMP Recommendations: Record lead recycling performed by club members at all ranges.
Lead removed for recycling from bullet impact areas by range users for personal use should be
recorded. An easily-accessible weigh station should be installed at the range with a logbook
identifying the individual, the amount of lead removed, the range where lead removal was
conducted, the intended purpose of the lead, and the date of the removal. The logbook should be
used in conjunction with the included form under Appendix A to assist in determining when lead
recycling activities should commence. Removal activities should be recorded on form A-3 Bullet
Recovery Log provided as Appendix A.

4.7

PERSONAL HYGIENE

BMP Recommendations: Post signs at all ranges to remind range users to avoid exposure
to lead through appropriate personal hygiene practices.
Basic personal hygiene practices can minimize potential exposure to lead from fire arms use at the
ranges.
These hygiene guidelines include:
•

Refrain from consuming food and/or drink, smoking or placing your hands in proximity to your
mouth or nose while on the range or cleaning a firearm.

•

Range patrons are advised to wash with water following shooting activities.

•

Change and wash clothing after a shooting or firearm cleaning to minimize exposure to lead.

•

Pregnant women and children under seven years of age, and others who have health concerns
should consult a physician before visiting shooting ranges.

Posting signs at the ranges and in restrooms to remind and/or notify range users of appropriate
hygiene practices is recommended. Example signs are included as Appendix B.
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4.8

OPTIONAL BMPS FOR OUTDOOR RANGES

The following BMPs are considered optional. The TSPA may choose to implement these BMPs as
resources become available.
•

Record Type and Quantity of Rounds Fired: Logs may be kept at the range shooting station
to record the type and quantity of rounds fired. This information may be used to monitor the
amount of lead that is deposited within each range over time. Rounds fired may be recorded on
form A-4 Rounds Fired Log, provided in Appendix A.

•

Limiting On-Site Lead Exposure: On-site lead exposure is most significant for those persons
regularly exposed; therefore, staff regularly employed at the range should take extra
precautions to limit exposure to lead containing materials.
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5.0

CONCLUSIONS

The physical setting at the proposed TSP facility was assessed through information review and
inspection of the proposed facility site on December 17, 2014, March 30, 2015 through April 3,
2015, and July 10, 2015. Recommended BMPs in this ESP should be implemented to prevent the
off-site migration of lead into the surrounding environment through erosion, groundwater transport,
and/or surface water runoff, and to minimize the potential for human and wildlife exposure to lead
and range materials. The BMPs described in this ESP were developed to provide policies and
procedures for the long-term management of lead at the proposed TSP facility.
In order to measure the success of this ESP, it is necessary to keep accurate records to document
the effects of recommended BMPs. The proposed TSP facility records should include range
inspection logs, soil pH monitoring logs, lead removal logs, and rounds fired logs (as applicable).
Templates for these logs are included in Appendix A. It is recommended this ESP be reviewed by
range management personnel every five years and updated as site conditions change.
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Tioga Sports Park, Coos County, Oregon
Environmental Stewardship Plan

LIMITATIONS
This Environmental Stewardship Plan was prepared exclusively for the Oregon Department of Fish
and Wildlife on behalf of Tioga Sports Park Association by AECOM. The quality of information,
conclusions, and estimates contained herein is consistent with the level of effort involved in
AECOM services and based on: i) information available at the time of preparation, ii) data supplied
by outside sources, and iii) the assumptions, conditions, and qualifications set forth in this report.
This Environmental Stewardship Plan is intended to be used by Tioga Sports Park Association for
the proposed small arms range facility to be located in Coos County, Oregon only, subject to the
terms and conditions of its contract with AECOM. Any other use of, or reliance on, this report by
any third party is at that party’s sole risk.
The findings contained herein are relevant to the dates of the AECOM site visit and should not be
relied upon to represent conditions at later dates. In the event that changes in the nature, usage, or
layout of the property or nearby properties are made, the conclusions and recommendations
contained in this report may not be valid. If additional information becomes available, it should be
provided to AECOM so the original conclusions and recommendations can be modified as
necessary.
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APPENDIX A
Range Inspection Forms

Date: ____________________

FORM A-1a: 100 Yard Rifle Range Monitoring Form
Tioga Sports Park
Environmental Stewardship Plan

Inspected By:______________________

Directions: Mark areas of erosion on drawing and describe in space below. Examples of erosion include:
storm water runoff channels, dust clouds. Mark locations of storm water controls, such as bio-filter bags, and
note condition. Continue on reverse if necessary.
Impact Berm
1. Describe Area of Erosion:

Initials:
500m

Describe Corrective Action and Date:

Initials:
2. Describe Area of Erosion:

Initials:
Describe Corrective Action and Date:

Initials:
3. Describe Area of Erosion:

Initials:
Describe Corrective Action and Date:
Firing Line
Initials:

25698258
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Date: ____________________

Impact Berm

FORM A-1b: 600 Yard Rifle Range Monitoring Form
Tioga Sports Park
Environmental Stewardship Plan

Inspected By:______________________

Directions: Mark areas of erosion on drawing and describe in space below. Examples of erosion include:
storm water runoff channels, dust clouds. Continue on reverse if necessary.
1. Describe Area of Erosion:

Initials:
Describe Corrective Action and Date:

Initials:
2. Describe Area of Erosion:

Initials:
Describe Corrective Action and Date:

Initials:
3. Describe Area of Erosion:

Initials:
Describe Corrective Action and Date:
Firing Line
Initials:

25697786
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Date: ____________________

Impact Berm

FORM A-1c: Tactical Range Monitoring Form
Tioga Sports Park
Environmental Stewardship Plan

Inspected By:______________________

Directions: Mark areas of erosion on drawing and describe in space below. Examples of erosion include:
storm water runoff channels, dust clouds. Mark locations of storm water controls, such as bio-filter bags, and
note condition. Continue on reverse if necessary.
1. Describe Area of Erosion:

Initials:
Describe Corrective Action and Date:

Initials:
2. Describe Area of Erosion:
Firing Line
Initials:
Describe Corrective Action and Date:

Initials:
3. Describe Area of Erosion:

Initials:
Describe Corrective Action and Date:

Initials:

25698258
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Date: ____________________

FORM A-1d: Law Enforcement Range Monitoring Form
Tioga Sports Park
Environmental Stewardship Plan

Inspected By:______________________

Directions: Mark areas of erosion on drawing and describe in space below. Examples of erosion include:
storm water runoff channels, dust clouds. Mark locations of storm water controls, such as bio-filter bags, and
note condition. Continue on reverse if necessary.
Impact Berm
1. Describe Area of Erosion:

Initials:
Describe Corrective Action and Date:

Initials:
2. Describe Area of Erosion:

Initials:
Describe Corrective Action and Date:
Firing Line
Initials:
3. Describe Area of Erosion:

Initials:
Describe Corrective Action and Date:

Initials:
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Form A-2: Soil pH Monitoring Form
Tioga Sports Park
Environmental Stewardship Plan

Date

Soil pH

Name of Range
Impact Berm

NOTES:

Initials
Range Floor

Soil pH monitoring should be conducted annually
Procedure for Measuring pH in soil:
1. In a clean container, mix 1 part soil with 1 part tap water or distilled water.
2. Mix thoroughly.
3. Allow mixture to settle for 10 minutes.
4. Calibrate pH meter following manufacturers instructions
5. Measure pH with pH meter, allowing reading to stabilize. Record reading.
6. Clean pH meter and container with tap water or distilled water.

25698258
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Form A-3: Bullet Recovery Form
Tioga Sports Park
Environmental Stewardship Plan
Range

Name

Pounds Recovered

Intended Purpose

Date

Directions: Complete information line for each range where bullet removal is performed.
25698258
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Form A-4: Rounds Fired Form
Tioga Sports Park
Environmental Stewardship Plan

Type of Rounds

Number of Rounds Fired

Date

Directions: Complete information line for each type of round fired. Information will be used to determine
quantity of lead in berms.

25698258
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APPENDIX B
Range Signs

NOTICE

NO EATING OR
DRINKING AT RANGE
Avoid Lead
Exposure!

NOTICE

NO TOBACCO USE

ON RANGE
Avoid Lead
Exposure!

NOTICE

WASH HANDS AFTER
FIRING PRACTICE
Avoid Lead
Exposure!

NOTICE

CHANGE AND WASH
CLOTHING AFTER SHOOTING
OR CLEANING FIREARMS
Avoid Lead
Exposure!

APPENDIX C
Lead Fact Sheets

Appendix C-1

Lead Awareness Fact Sheet
Lead in Firing Ranges: Facts and How to Minimize Exposure
Facts:
How does exposure to lead occur on firing ranges?
Ammunitions and primers containing lead are the primary source of lead dust in firing
ranges. Lead dust generated when firearms are discharged circulates in the air and
settles on surfaces. Anyone using or working/ volunteering at the range may be
exposed by inhaling the dust or by coming in contact with surfaces contaminated with
dust.

How does exposure to lead affect your health?
Symptoms of prolonged exposure to lead include muscle and joint pain, hypertension,
digestive problems, nausea, difficulty in concentration and memory loss, irritability, and
difficult pregnancies. Your family can also be adversely affected as lead dust can easily
be transported in clothing and body. Children, in particular, can suffer from neurological
disorders including learning and behavioral problems, hearing problems, migraines, and
impeded growth.

How to Minimize Exposure to Lead Dust:
Housekeeping: All indoor surfaces should be kept free of lead dust as it
accumulates by using either a wet mop or a HEPA vacuum. When replacing vacuum
filters, follow the manufacturer’s instructions and take care to prevent reintroducing
trapped lead particles back into the air. Immediately place the used filter into an
appropriate, sealed container for disposal. Wear appropriate protective equipment
while performing this task. Methods that stir up lead dust (e.g., sweeping or use of
compressed air) should not be used. While working in the Indoor Range, the
ventilation should be turned on (unless performing work on the ventilation system).
Housekeeping should be performed on a regular schedule to remove accumulations
of lead dust.

How to Minimize Exposure to Lead Dust:
Working Near Berms: Wear protective gear, including a dust mask and safety
glasses when working near the berms. Do not work near the berms during dry and
windy weather. Do not disturb the berms. Lead recovery should only be
performed by a qualified contractor.
Ventilation: Maintaining stable, uniform airflow with good ventilation reduces
the level of lead dust in the air. Ensure that air circulates across all shooting
booths carrying the gun smoke away from the shooter’s face.
Hygiene: Avoid eating, drinking, using tobacco products, and using cosmetics on
the ranges. Wash hands prior to handling food or personal products. Remove lead
dust from shoes and clothing by HEPA vacuuming before entering lunch room
facilities. Leave used shoes and boots at the range or clean them before entering
home or vehicle. Remove range clothing and place in a bag for laundering. Wash
range clothing separately from other clothing. Upon entering home, immediately
shower to remove lead dust from hair and skin.

Additional information on lead can be found at the Center for Disease Control and Prevention
website:

http://www.cdc.gov/exposurereport/pdf/factsheet_lead.pdf

TIP: By using jacketed and plated ammunition, especially
with a non- lead primer, airborne lead level can be
significantly reduced.

Appendix C-2 Lead Awareness Record Form
Tioga Sports Park
I certify that I have received the Tacoma Sportsmen's Club Lead Safety Awareness Fact Sheet:

Printed Name

Signature

APPENDIX D
Lime Amendment Information

Appendix D
Tioga Sports Park Lime Amendment Information
Acidic soils are known to react with lead in lead shot and go into solution, thereby making the
lead transportable across the site during precipitation events.
One method of counteracting acidic soils is continual testing to ascertain soil pH and treatment
with a lime amendment if necessary. The University of Washington has a brochure that
recommends several commercial testing labs: http://puyallup.wsu.edu/analyticallabs/companies.
There are also home test kits available from local home improvement stores that can test for
basic pH.
Samples should to be representative of ranges to get good results. Avoid sampling when soils are
very wet such as Winter and early Spring, as this makes taking a good sample difficult. Do not
sample within a few weeks after applying lime, fertilizer, and compost (or aged manure). Avoid
unusual areas such as wetlands, former manure piles, etc. Also avoid contaminating the sample;
use clean sampling tools and mixing units.
Samples should be conducted separately and in areas of differing soil textures (i.e. clay, sand,
silt, gravel, muck), topography, drainage, color or where plant growth is poor. To make sure that
samples are representative, take a number of small samples (called subsamples) from each
range which you want to test.
Recommended pH Balancing of Onsite Soil
Soils tend to become acidic as a result of rainwater leaching away basic ions (calcium,
magnesium, potassium, and sodium) as a result of carbon dioxide from decomposing organic
matter and root respiration dissolving in water to form a weak organic acid, and as a result of the
formation of strong organic and inorganic acids (such as nitric and sulfuric acid) from decaying
matter and the oxidation of various fertilizers. Strongly acidic soils are usually the result of the
action of these strong organic and inorganic acids over the years.
Soil acidity consists of active and reserve acidity. Most of the acid-causing elements (hydrogen
and aluminum) are held by the cation exchange sites of the soil particles and organic matter. This
is referred to as reserve acidity. Soils with large amounts of clay and organic matter have high
potential for reserve acidity. Soil pH is a measure of active acidity, the hydrogen ion concentration
in the soil solution. The active acidity is present in the immediate environment of roots and
microbes. The total acidity is the sum of the reserve and active acidity. Lime neutralizes both the
active acidity and some of the reserve acidity. As active acidity is neutralized by the lime, reserve
acidity is released into the soil solution, maintaining the active acidity or the pH. The ability of a
soil to resist changes in pH is called buffering capacity and is largely due to the reserve acidity.
More lime is required to neutralize acidity on a highly buffered soil compared to a less buffered
soil. More applications of lime may be required, although the actual amounts being applied may
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be significantly smaller in volume. Several factors contribute to the amount of lime required for
each site.
Effect of Soil Type
Soil type or texture will affect the application rate of lime-products due to particle size and porosity
of the material. The more porous the material, the shorter the retention time of the lime and
neutralizing effect it will have on soil.
Sand particles are small, but compared to other soil particles they are largest. The other two main
categories of soil particles are silt, which is smaller than sand, and clay, which is still smaller.
Sand. Water and nutrients move through sand and sandy soil faster, meaning lime may need to
be applied more often.
Loam. These soil have an even mix of all mineral particle sizes. Loams are the most prevalent
soil type observed at the proposed range.
Clay. Microscopic clay particles pack together tightly. Water and nutrients move into and through
clay soil slowly. Clays retain water and nutrients for longer periods of time, potentially requiring
less applications of lime.
Particle fineness is important for lime effectiveness. The neutralization effect is greater with small
particles because of increased total surface area exposed to the soil acidity. Lime distribution in
the soil also is important because the lime effect of a particle extends only about 1/8 inch. A
predominance of sand particles makes a lighter, more open soil with lots of channels for air and
water circulation. Minute clay particles pack together tightly making a clay soil heavier, more
dense, and with less favorable air and water circulation. Because of the greater density of clay
soil, more lime may be required to change the pH.
Types of Lime Amendment
Lime amendment generally means either calcium carbonate (calcite or calcitic limestone), or
calcium-magnesium carbonate (dolomite or dolomitic limestone). Other forms include true lime
(calcium oxide), and slaked, builder's, or hydrated lime (calcium hydroxide). True lime is highly
caustic making handling difficult. Hydrated lime has more neutralizing power than limestone so it
requires smaller quantities to achieve the same results. Hydrated lime is less caustic than true
lime and is often available in a pelletized from, which is easy to apply.
Dolomite lime is the most common type of dry lime due to cost considerations and ease of
1
application . Liming materials are relatively inexpensive, comparatively mild to handle and leave
no objectionable residues in the soil. They can be applied slowly (over a period of months) to

1

University of New Hampshire Cooperative Extension Service. http://extension.unh.edu/FHGEC/docs/Liming.htm
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raise soil pH. Both calcitic and dolomitic lime sources work well in raising soil pH. Dry limes come
in either a powder or pelletized form.
Liquid lime is a formulation of approximately 50 percent high quality dry Agricultural lime (usually
greater than 90 percent) and 50 percent water. It has the advantage of providing better uniformity
of spread over a large area in comparison to dry lime. There are three main disadvantages of
liquid lime. First, there are normally higher operational costs since both water and lime needs to
be hauled across the field. Secondly, under-liming is more likely to occur with liquid lime due to
spread rate. Finally, more frequent lime applications are often needed since liquid lime reacts
quicker than a dry lime source, but the rate may not be high enough to correct all the reserve
acidity. One must be very careful of the rate at which liquid lime is applied.
Considerations for determining the types of lime to be applied include not only cost per acre, but
also ease of handling, frequency of use and storage. For the Ruger Range, it is recommended
that a dry lime consisting of hydrated lime or dolomite be utilized.
Application
Applying dry type lime is very similar to applying common fertilizer. Either a drop spreader or a
rotary spreader can be used. Uniform surface coverage is key as the pH adjustment occurs in the
immediate vicinity of the lime and essentially stays where it’s put. To insure even coverage, one
half of the lime should be applied in one direction, and the remainder applied in a perpendicular
(crisscross) direction. It is simple to determine if surface coverage is uniform because of the
visible white color. Mixing of the soil is not recommended due to the presence of lead shot.
Mixing of lime amendment into the soil will eventually occur because of lime falling into soil
cracks, earthworm activity, soil disturbance with planting and other maintenance activities, and
irrigation and/or precipitation moving the lime downward. The effect of surface-applied lime has
been found to move downward at about 1/2 inch per year on fine-textured soil.
Lime takes time to neutralize soil acidity. Often as much as six months may be needed before pH
changes significantly. Neutralization will be quicker if particle size is small (less than 60 mesh).
Therefore, a fine-grained lime amendment should be used during the first application because it
will react more quickly with the soil. Range use can start after the first application because the
lime amendment is applied to the ground surface, collocated with the shot and bullets, and mixing
is not required. The soil pH should be measured again in about 6 months and additional lime
should be applied as necessary. It may take multiple lime applications to balance soil pH. It is
2

best to apply small amounts of lime more frequently to maintain soil pH in a no-till system .

2

Samuel Roberts Noble Foundation. http://www.noble.org/ag/soil/limingquestions/
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