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L E V E L  I I  S C R E E N I N G  L E V E L  E C O L O G I C A L  R I S K  A S S E S S M E N T  
R E P O R T  

E X E C U T I V E  S U M M A R Y  

A Level II Screening Level ecological risk assessment (Level II ERA) was conducted to estimate the potential 
impacts of chemicals reported in soil, groundwater, surface water and sediment at the Ashland Gun Club, 
Ashland, Oregon on ecological receptors such as wildlife and habitat. This Level II ERA was conducted in 
accordance with the protocol for performing risk assessments under the Oregon Administrative Codes 
(OAR) 340-122-084, the Oregon Department of Environmental Quality (ODEQ) and the U.S. 
Environmental Protection Agency (EPA) Risk Assessment Guidance.  

The Level II ERA is step two in ODEQ’s four step process. This Level II ERA was conducted based on the 
results of the Level I Scoping Study (Brown and Caldwell 2009). The results of the Level I Scoping Study are 
as follows: 

• Identified ecologically important species and habitat to potentially be present on site or within the 
Site’s 2-mile Study Area 

• Found that the Site provides habitat and complete exposure pathways for terrestrial wildlife receptors 

The purpose of this Level II ERA was to evaluate whether complete exposure pathways exist between 
chemicals identified in media at the site and ecological receptors. Additionally, risks are estimated for those 
chemicals for which complete pathways were identified.  
A Level II ERA is designed to be conservative so that any potential risk will not be underestimated. The 
finding that there are risks above ecological screening levels does not mean that there is a threat to the 
ecological community but only that further evaluation might be warranted. 

In summary, the results of this Level II Screening Level Ecological Risk Assessment indicate that further 
ecological evaluation is warranted for elevated concentrations of metals, in particular lead and antimony, in 
soil samples from the berms used for target practice. Although iron also has a high HQ value, the distribution 
of the iron suggests that these concentrations are at background. Further evaluation of iron and cobalt in 
background as well as the evaluation of the SLVs for iron may be warranted.  

There is no evidence that further ecological evaluation of metals or organic chemicals in the skeet range is 
warranted.  

The concentrations of chemicals in surface water and sediment do not indicate evidence of impact from the 
chemicals in the berms.  

Although a few chemicals in groundwater exceeded their SLVs, there is no postulated contact between 
ecological receptors and groundwater. Also the elevated concentrations may be associated with suspended 
soil in this grab groundwater sample from a trench. 
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L E V E L  I I  S C R E E N I N G  L E V E L  E C O L O G I C A L  R I S K  A S S E S S M E N T  
R E P O R T  

1 .  P R O B L E M  F O R M U L A T I O N  

Problem formulation evaluates the site characteristics, ecological habitats and representative organisms, 
threatened and endangered species, site investigation sampling plan, nature and extent of chemicals in soil, 
sediment, surface and groundwater, fate and transport factors. An ODEQ ecological scoping checklist is 
provided in Appendix A and was completed based on information in the Level I Scoping Study and a site 
visit conducted in August, 2009. 

Sections 1.1 and 1.2 were compiled from Brown and Caldwell’s Level I Scoping Study Report (August 2009). 
Sections 1.3 through 1.6 were compiled from Turnstone Environmental Consultants’ Biological Survey 
Report (February 2010).  

1.1 Site Location and Description 
The Site comprises 66.1 acres in southern Jackson County, in a basin approximately two miles southeast of 
the City of Ashland at 555 Emigrant Creek Road referred to as the “Lithia Springs Property,” shown in 
Figure 1. The site has been owned by the City for 75 years. The site is bordered to the north by Emigrant 
Creek, with gradual to steep up sloping hills to the south, east and west of the basin. Emigrant Dam and Lake 
lie about 8 miles upstream (southeast) of the site. Emigrant Lake drains 64 square miles of the north slope of 
the Siskiyou Mountains west of the Cascade Divide. A substantial portion of that flow is to Emigrant Creek. 
Greatest inflow into the Emigrant Creek is December through March.  

Approximately half of the eastern side of the property consists of a relatively level alluvial terrace within 
which is located the Lithia Spring, one of many mineral springs in Oregon. Lithia mineral waters are piped to 
the downtown Ashland area to a fountain for public consumption.  

The Site landscape has been extensively altered during the historic time period, particularly on the alluvial 
terrace. Most of the terrace has been artificially filled by the City, with approximately 33 acres reshaped into 
recreation area and small arms firing ranges with soil berms rising as high as 20 feet. These 33 acres have been 
leased to the Ashland Gun Club since 1968. Other portions of the Site appear to have been filled to possibly 
alleviate the marshiness associated with the mineral springs. Emigrant Creek appears to have been diverted 
from its original channel and original retaining walls are evidenced along wet areas at the Site several feet 
inland from Emigrant Creek. Surface waters observed at the Site appear to be seepage from the spring or 
subsurface channels. The City constructed a general fill landfill in 2003 along the eastern corner of the terrace. 
No original surface (present prior to historic occupation) was observed. The hillside slopes remain relatively 
unaltered but are used for archery practice ranges by the Ashland Gun Club. The creekbed riparian 
community found along Emigrant Creek is vibrant and unaltered. The creek is fast moving and turbid with a 
muddy rock bottom.  

1.2 Site History 
In the early 1900’s the Site was used by early Ashland residents who believed in the medicinal value of 
bathing in and drinking the mineral waters. For a short time, the water was bottled by Mr. Harry Silver and 
his partner, G.H. Gillette and construction on a resort were planned. Several wells were installed to pump the 
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mineral water, but eventually the project failed due to lack of funding. Several concrete structures are still on 
the site from this era including the Pompadour Chief mineral bath area which is being studied for registry as a 
National Historic Architectural feature.  

From 1944 to 1950, a dry ice manufacturing plant was built on Site and several buildings and wells were 
constructed at the Site. The process used the natural CO2 from the Lithia Spring Water to create dry ice. The 
process used several settling ponds and several of these ponds and wells are still in partial evidence. Portions 
of building foundations are still at the site.  

In the 1960’s the site was used for a motor-cross track with an extensive system of motorcycle trails and 
courses in place. The track operated until the Ashland Gun Club acquired the lease in 1968. 

1.3 Ecological Setting 
The regional and site-specific ecology are briefly described in this section to provide an understanding of the 
climate, plants, invertebrates, wildlife, and fish that may inhabit the region surrounding the site, and those 
potentially found on site. Other than threatened and endangered species that must be considered on an 
individual level, a particular species must be potentially present on or utilize the site in numbers adequate to 
allow an exposure level that may result in effects to the species’ population. Such significant exposure to 
site-related contaminants of ecological interest will only occur for those species known or likely to use the 
contaminated areas on a regular basis and in high numbers or that bioaccumulate or bio-concentrate metals. 
Information is presented in this section on the regional and site ecology, sensitive environments, and rare, 
threatened and endangered (RTE) species present at and in the vicinity of the landfill and gun club. 

1.3.1 Regional Ecology 

The Ashland Gun Club lies on the boundary between the Rogue/Illinois Valleys and Oak Savanna Foothills 
of the Klamath Mountains ecoregion (Bailey, 1995). The typical vegetation in the Rogue/Illinois Valleys 
ecoregion is Oregon white oak and California black oak woodland, ponderosa pine, and grassland. The region 
has a Mediterranean-type climate with little of the original vegetation, although remnants of oak savanna, 
prairie vegetation, and seasonal ponds persist. The driest areas are dominated by oak woodlands, 
grassland-savanna, ponderosa pine, and Douglas fir.  

The Oak Savanna Foothills border the Rogue and Illinois River valleys, with wetter foothills supporting 
Douglas-fir, madrone, and incense cedar. The region is a mosaic of rural pasture and forested areas, with few 
cultivated fields. The forested areas generally are successional deciduous, coniferous, or mixed 
deciduous/coniferous.  

Records from the U.S. Weather Service show mean annual precipitation at 23.10 inches, concentrated during 
the months of November through March with highest levels of precipitation in November and December. 
Summer temperatures rise to average highs of 89 °F in July and 85 °F in August; winter lows average 22 °F in 
December. 

1.3.2 Site-Specific Ecology 

A team consisting of two wildlife biologists, two ecologists/wetland biologists, and one botanist/wetland 
biologist, visited the site to identify ecologically important species and habitat potentially present onsite or 
within the two-mile study area (Table 1). All onsite locations were accessible during the visit on 
August 10 through August 12, 2009. The biologists and ecologists were present for three days. The botanist 
was present for one day. 
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1.4 Botanical Inventory 
An intuitive controlled survey effort took place from 8:00 am to 6:00 pm on August 10, 2009, targeting 
sensitive species on the site. The timing of the survey was not optimum, as most of the species were able to 
be identified to genus but not to species due to a lack of floral parts or other identifying characteristics. Only 
late summer flowering species were in bloom. Other species were identified by remnant floral parts from past 
flowering, but many species were not identifiable. A survey conducted in early spring would more thoroughly 
capture the diversity of species on site and enable the identification of sensitive species.  

Four separate vegetation types (Franklin and Dyrness, 1973) with differing plant communities were identified 
onsite (Figure 2). Descriptions and dominant species are listed below.  

1.4.1 Riparian Habitat – Black Cottonwood/Oregon Ash 

This plant community type constitutes 6.53 acres and is associated with Emigrant Creek, which runs along 
the northern boundary of the site. The overstory is dominated by large cottonwoods (Populus trichocarpa), 
Oregon ash (Fraxinus latifolia), with other smaller trees common in the understory including mountain ash 
(Sorbus scopulina) and several willow species (Salix spp.). The area directly around the creek is heavily lined with 
Armenian blackberries (Rubus armeniacus, formerly Rubus discolor).  

Other species present: skunkbush (Rhus tribolata), Oregon grape (Berberis nervosa), rye (Elymus spp.), mugwort 
(Artmesia douglasiana), St. John’s Wort (Hypericum perforatum), and currant (Ribes spp.).  

In the northwest corner of the site, a large population of showy milkweed (Asclepias speciosa) exists within this 
community. This species is of great value to the life history of monarch butterflies and is an important 
resource for the ecology of the site (Malcolm, 1993).  

1.4.2 Oak Woodland – Oregon White Oak/Chaparral 

An oak woodland community occupies 20.4 acres of the site adjacent to the riparian areas that are dominated 
by scattered Oregon white oaks (Quercus garryana) in the overstory. Common in the understory are chaparral 
components including skunkbush (Rhus tribolata), Manzanita (Arctostaphylos menziesii), birch leaf mahogany 
(Cercocarpus betuloides), and whitethorn ceanothus (Ceanothus cordulatus).  

Exotic grasses abound in the herbaceous layer, with dogtail grass (Cynosurus cristatus) the most common 
species present. Other grass species noted include fescue (Festuca spp.) and sweet vernal grass (Anthoxanthum 
odoratum). Other species present include: lupine (Lupinus spp.), yarrow (Achillea millefolium), vetch (Vicia spp.), 
goldenrod (Solidago canadensis), blue elderberry (Sambucus mexicana), and Ponderosa pine (Pinus ponderosa).  

1.4.3 Disturbed Non-Native Grasslands 

A large expanse of the property is disturbed by gun club activities, roads, developed areas, and the mowing of 
vegetation. These areas, totaling 35.82 acres, are dominated primarily by exotic grasses and non-native forbs. 
In the shrub layer, blackberry (Rubus armeniacus) is widely present. In the herbaceous layer, exotic grasses 
include non-native bromes (Bromus spp.), tall fescue (Festuca arundinacea), bluegrass (Poa pratensis), and dogtail 
grass (Cynosurus cristatus). Forbs include chicory (Chicorum intybus), yellow starthistle (Centaurea solstitalis), prickly 
sowthistle (Sonchus asper), bull thistle (Cirsium vulgare), vetch (Vicia spp.), teasel (Dipsacus sylvaticum), and dog 
mustard (Erucastrum gallicum).  
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1.4.4 Preliminary Wetlands 

Occurring entirely within the disturbed areas on site, 5.18 acres are present that meet wetland criteria. 
Wetland areas appear to be predominantly seasonally saturated and are dominated by slender hairgrass 
(Deschampsia elongata) and Baltic rush (Juncus balitcus), in addition to the other non-native species listed above. 
More information on the wetlands can be found in Section 2.7.  

1.5 Wildlife Inventory 
Bird surveys were conducted on the mornings of August 11 and August 12, 2009, following the protocols 
outlined in A Habitat-Based Point-Count Protocol for Terrestrial Birds, Emphasizing Washington and Oregon 
(Huff, 2000). Bird surveys were conducted in the early morning hours, and not in the evening, to maximize 
detectability during peak bird activity (e.g., singing, territorial defense). Bird survey sheets are included in 
Appendix B. In the point-count station-selection process, Turnstone biologists identified a range of 
community vegetation types. Point-count stations were distributed throughout the four vegetation types 
described in the Botanical Inventory section, in order to characterize the bird usage throughout the entire site 
(Figure 3). 

The birds noted with the highest incidence during the site visit include turkey vulture, acorn woodpecker, 
black-capped chickadee, lesser goldfinch, and western scrub-jay. Species observed with high abundance and 
low incidences were the barn swallow, Canada goose, and house finch. Figure 4 depicts the total number of 
observations for each species detected more than once. When birds were encountered during the bird 
surveys, the biologists recorded which habitat type the birds were found using. Habitat usage for each 
observed species is listed in Table 2.  

Signs of mammal presence, such as scat and tracks, suggest that coyote (Canis latrans), black-tailed deer 
(Odocoileus hemionus columbianus), and raccoon (Procyon lotor) are present. Riparian and upland environments may 
provide suitable habitat for a variety of rodents and bats, porcupine (Erethizon dorsatum), grey fox (Urocyon 
cinereoargenteus), and cougar (Puma concolor). No fish were noted in Emigrant Creek, but a few unidentified 
aquatic invertebrates were noted attached to rocks on the stream bottom. Ground squirrels (Spermophilus 
beecheyi) were observed during the site visit burrowing in the shooting range berms and the slopes in the oak 
woodland area. Rainbow trout and steelhead, (Oncorhynchus mykiss), Coho salmon (O. kisutch), Chinook salmon 
(O. tshawytscha), largemouth bass (Micropterus salmoides), and black crappie (Pomoxis nigromaculatus) have been 
documented in Emigrant Creek in the past (Appendix C).  

1.5.1 Sensitive, Rare, Threatened, or Endangered Species 

A search of the Oregon Natural Heritage Database was made for an area with a radius of two miles 
surrounding the landfill and four records were noted. The results of the Natural Heritage Database search are 
provided in Appendix C.  

Plants 

The likelihood of special status species were evaluated based on observations at the site and background 
knowledge, and ‘high likelihood’ was designated for four special status plants (Table 3). Southern Oregon 
buttercup is found on grassy hillsides to 500 m in elevation and flowers in early May. Southern Oregon 
buttercup has been observed at the Emigrant Creek Reservoir and suitable habitat exists on site, although no 
plants were found during the field visit. 

Large-leaved filaree grows in open habitat, grassland, and scrub, and blooms between April and May. Habitat 
exists on the site, but no individuals were encountered during the site visit. Douglas’ microseris is found in 
grassland, coastal prairie, and scrub-shrub and has a very short flowering period in early spring. Gambel milk 
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vetch prefers foothill woodland, southern oak woodland, and scrub. Habitat is present at the site; however, 
Gambel milk vetch flowers in mid spring.  

Moderate likelihood for occurrence at the project site was designated for five special status plant species. 
Howell’s camassia is found in wet meadows from 200 to 400 m in elevation and flowers in late spring. 
Howell’s camassia was not found on site; however, marginal habitat exists on the site. White meconella is 
found on sandy bluffs, meadows, and partly sunny, moist banks 0 to 300 m in elevation and flowers in early 
spring. Habitat does exist on site in a broad sense, but no meconella was found during the site visit. Clustered 
lady’s slipper blooms in mid-spring and prefers shaded or partly shaded habitats in evergreen forests– 
particularly mixed conifer and Douglas fir. It can be found in oak forests too, but usually with a significant 
pine component. Three-toothed horkelia grows in dry openings within coniferous forest; marginal habitat is 
available on the site. Redberry is a shrub that grows in chaparral and montane forests and flowers March 
through June. Suitable habitat for redberry exists on site, but it was not seen during surveys and would have 
been spotted if it occurred on the project site.  

Coastal lipfern grows on rocky areas in coniferous forests, particularly mixed evergreen, yellow pine, red fir, 
lodgepole pine, and Douglas fir and is identifiable year round. There is low likelihood of this species 
occurring on the project site, because no habitat exists on site and no individuals were observed on site. 
Nonetheless, coastal lipferns were observed in 1989 at the north end of Emigrant Lake. 

Birds 

A single Lewis’ woodpecker was detected using the oak woodland habitat during the bird surveys. Bald eagles 
may be using nearby Emigrant Lake, which is eight miles to the southeast, but are not likely to use the project 
site. Tricolored blackbirds and little willow flycatchers were not encountered during the site surveys but 
possibly use the riparian habitat on site. Buffleheads were not spotted during the site visit, but may use 
Emigrant Creek.  

Western bluebirds were not seen on the site but nesting habitat exists, as well as good foraging ground in the 
open areas on the site. A single Peregrine falcon was observed hunting on site throughout the riparian, oak 
woodland, and disturbed non-native grasslands. Eleven white-breasted nuthatches were seen the project site 
in the riparian and oak woodland areas. No northern spotted owl habitat was located on the project site. 

Reptiles, Mollusks, and Amphibians 

No reptiles were encountered during three days of site visits. Pond turtles were not seen on the site, but have 
been documented in the vicinity. The travelling sideband snail was the only sensitive mollusk species 
encountered on site. Habitat for the horseshoe vertigo exists on the site, but no individuals were observed. 

California mountain kingsnakes were observed at Emigrant Lake in 1982, and are believed to have a high 
likelihood of occurrence at the project site (Appendix C). Common kingsnakes have not been documented in 
the area, but suitable habitat exists on the project site. Neither species were encountered during the site visit.  

Black salamanders were documented in 1984 at the northeastern side of Emigrant Lake, and are likely to use 
the project site (Appendix C). Foothills yellow-legged frog populations have been located within five miles of 
the project site (Bear Creek) and have a high likelihood of occurrence.  

Northern red-legged frog and spotted frogs have not been documented in the vicinity and were not observed 
during the site visit. Northern red-legged frogs inhabit low velocity streams, lakes, and ponds with substantial 
emergent vegetation (Behler and King, 1979); therefore marginal habitat exists and there is a low likelihood of 
occurrence on the project site for northern red-legged frog. Spotted frogs have not been documented in 
Jackson County and are not likely to occur on the project site. 
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Fish and Mammals 

Few bats (five) were observed foraging at the site during two hours of observation at dusk; however, the 
species could not be determined. Bat species that were previously documented in the area, including the 
Pacific pallid, Townsend’s big eared, and Brazilian free-tailed bats, are considered to have a moderate 
likelihood of occurrence. Bat species with no history of occurrence in the vicinity were determined to have 
low likelihood of incidence on the project site. Bats with low likelihood are the long-eared myotis, fringed 
myotis, and Yuma myotis. 

No fish were encountered during three days of site visits; however, a survey conducted in 2009 documented 
steelhead in portions of Emigrant Creek and its tributaries (Appendix C). Fingerling Coho salmon are stocked 
in the nearby Emigrant Lake and are documented pre-1998 as naturally occurring in the nearby Bear Creek 
(Appendix C). 

1.6 Sensitive Environments 
Sensitive environments are areas of particular environmental value where a hazardous substance could pose a 
greater threat than in other non-sensitive areas. Sensitive environments include but are not limited to: Critical 
habitat for federally endangered or threatened species; National Parks, Monuments, National Marine 
Sanctuaries, National Recreational Areas, National Wildlife Refuges, National Forest Campgrounds, 
recreational areas, game management areas, wildlife management areas; designated federal Wilderness Areas; 
wetlands (freshwater, estuarine, or coastal); wild and scenic rivers; state parks; state wildlife refuges; habitat 
designated for state endangered species; fishery resources; state designated natural areas; county or municipal 
parks; and other significant open spaces and natural resources protected under Goal 5 of Oregon's Statewide 
Planning Goals.  

Freshwater wetlands are the only sensitive environments present on the site, and the results of the wetland 
determination are discussed below. 

1.6.1 Preliminary Wetland Determination 

As part of natural resource considerations for the Ashland Gun Club project, wetland resources were 
assessed within the property boundary at the site. Three professional wetland biologists with experience 
delineating and identifying wetlands according to state and federal regulations thoroughly investigated the site 
and placed wetland determination plots within the project area. This preliminary wetland assessment 
documents the results observed during the pre-field review and field visit. Figure 5 is a map showing the 
results of the wetland reconnaissance.  

This report contains only preliminary information as to the wetlands recorded within the study area. It 
confirms the presence and absence of wetlands within the project area, but is not an accurate representation 
of the wetland boundaries. A formal wetland delineation would be required to more accurately map any 
onsite wetlands. 

1.6.2 Site Alterations Important to Wetlands 

The study area is highly disturbed and includes areas of fill, berms, ditches, and wells, both operational and 
obsolete. The landscape at the site has been extensively altered during the 75 years that the City of Ashland 
has owned the site. The alluvial terrace has been significantly altered and filled by the City, generating 33 acres 
of recreational area and small arms firing ranges (Level I – Scoping Study).  

Emigrant Creek appears to have been diverted from its original channel and original retaining walls are 
evidenced along wet areas at the Site several feet inland from Emigrant Creek. Surface waters observed at the 
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Site appear to be seepage from the spring or subsurface channels. The City constructed a general fill landfill in 
2003 along the eastern corner of the terrace (Level I – Scoping Study). 

The wetland in the southeast portion of the site described within this report was created by irrigation run-off 
as a result of neighboring agriculture. The entrance roads also serve as additional berms and play a role in 
how the water is conveyed through the site. Wetland presence is also due to a substantial subsurface water 
supply originating from Lithia Springs. 

1.6.3 Methods 

Wetland determinations were conducted using the U.S. Army Corps of Engineers Wetland Delineation 
Manual, 1987 (herein referred to as the Manual) and the Interim Regional Supplement: Western Mountains, 
Valleys, and Coasts (U.S. Army Corps of Engineers, 2008). The method requires the simultaneous presence 
of hydrophytic vegetation, hydric soils and positive wetland hydrology in wetland delineations.  

Prior to the field investigation, reference materials were compiled and reviewed to provide information 
regarding the possible presence of wetlands, water features, hydric soils, wetland hydrology and soil 
topography. The materials reviewed included: 

• National Wetlands Inventory (NWI), U.S. Fish and Wildlife Service (USFWS), Riverside and Tangent, 
Oregon, 1994.  

• Local Wetland Inventory (LWI), City of Ashland, Water Resources 
• Soil Survey of Jackson County, Oregon from the Natural Resources Conservation Service (NRCS) 
• Oregon Hydric Soils List: Jackson County, Natural Resource Conservation Service (NRCS) 
• United States Geologic Survey (USGS) 7.5 minute 1:24,000-scale Ashland topographic map 
• Weather data from National Climatic Data Center (NCDC) 

The NWI and local wetland inventory (LWI) maps were examined to determine if wetlands are mapped on 
the site. No wetlands were mapped on the site from the NWI or LWI databases. The Soil Survey Map was 
reviewed to determine if any hydric soils are mapped on the site. Weather data was reviewed to determine 
precipitation amounts and patterns during the weeks and months preceding the fieldwork. The USGS 
topographic maps were examined to determine topography and potential water features on the site.  

Field investigations of the wetlands at the Ashland Gun Club occurred on August 10 through 12, 2009. 
During the investigation, observations of soils, vegetation and hydrology were made using the “Routine 
Onsite” method of the Manual. Numerous soil profiles were examined around the sites and seven plots were 
selected as data points to document the three key parameters used to determine the presence of a wetland. 
Each of the profiles was examined for hydric soils, vegetation wetland indicator status and wetland hydrology 
field indicators. 

The soils and hydrology at each plot were noted and are included in Appendix D: Wetland Determination 
Data Sheets. Field methods included excavating one foot diameter soil pits to a minimum depth of 16 inches. 
However, some excavation pits found refusal at less than 16 inches. Data plots were placed strategically 
throughout the site to give a good representation of the vegetation, hydrology and soils. The portions of the 
sites where plots were not taken were also investigated thoroughly.  

Taking into consideration plot data, aerial photography, soil surveys, and best professional judgment, it was 
determined that portions of the study area would likely meet jurisdictional wetland criteria established in the 
1987 Manual. One of the wetlands encountered on site is fed by neighboring irrigation activities. The other 
wetlands are naturally fed by groundwater and springs on site. An eventual jurisdictional determination for 
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the site would be affected by the history of the surrounding landscape and the connectivity of the wetlands to 
other navigable bodies of water.  

1.6.4 Descriptions of Sites and Results 

The study area exhibits vegetation patterns common to wetlands in the Rogue/Illinois Valleys and Oak 
Savanna Foothills of the Klamath Mountains ecoregion. Throughout a good portion of the study area, the 
vegetation has been removed or sprayed as part of routine maintenance activities at the Gun Club 
(Level I - Scoping Study). In other areas, native wetland vegetation has become established. Plants noted 
include cat-tail (Typha latifolia), Baltic rush (Juncus balticus), slender hairgrass (Deschampsia elongata), common 
teasel (Dipsacus fullonum), and sedge (Carex spp.). In the areas of the study area not meeting wetland criteria, 
non-native upland plants are common, including yellow star-thistle (Centaurea solstitialis), Timothy-grass 
(Phleum pratense), medusahead (Taeniatherum caput-medusae), and pussytoes (Antennaria spp.).  

Soils within the study area are mapped as Camas-Newberg-Evans complex (0 to 3 percent slopes), Brader-
Debenger loams (1 to 15 percent slopes), and Darrow silty clay loam (5 to 20 percent slopes). In the absence 
of inclusions, each of the three mapped soils types would not be a hydric soil. Soils on site were consistent 
with the characteristics of this soil, with the exception of soils down slope of the Lithia Springs which contain 
high amounts of mineral deposits.  

Hydrology within the study area predominantly comes from overland flow and surface runoff from the 
adjacent steeper slopes on the southern side of the site, and on the eastern side from the neighboring irrigated 
farmland. 

1.6.4.1 Wetland A 

Location Description 

Wetland A is estimated to cover 2.17 acres. The wetland follows the base of the slope in the western portion 
of the project areas and also extends into the flatter areas to the north near Emigrant Creek and to the east 
around the shooting range berms and an irrigated section on the neighboring lot. There are two ditches 
separated by berms created for the shooting ranges. Within the ditch abutting the slope to the west, a scrub-
shrub wetland plant community exists that runs north to Emigrant Creek. Within the ditch abutting the 
shooting range berms to the east, a small Palustrine emergent wetland community exists containing mostly 
cattails. Both ditches convey water off of the study area to Emigrant Creek to the north. 

Hydrology 

Indicators of hydrology were observed within Wetland A. During our field work, saturation was found in the 
wetland and surface water was noted adjacent to and in some areas in the wetland.  

Soils 

The NRCS has mapped the soils at the project site as Darrow silty clay loam, 5 to 20 percent slopes. Field 
observations of this soil type matched the soil description. From 0 to 18 inches, the soil had Munsell colors 
ranging from 7.5 YR 2.5/1 to 7.5 YR 6/1. Redoximorphic features were not present throughout the soil 
profile; however, the soil meets hydric criteria under indicator F3 (Depleted Matrix).  

Vegetation 

The vegetation in this wetland is dominated by Baltic rush, teasel, and willow species in the western portion, 
cattails near Emigrant Creek. The sprawling eastern portion was dominated by Baltic rushes and slender 
hairgrass.  
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Wetland Determination 

Wetland A contains hydric soils, wetland hydrology, and supports hydrophytic vegetation along the bottom 
of the slope to the west and to the north along the Emigrant Creek riparian area. Areas abutting the shooting 
range berms and adjacent farmland (formerly considered Wetland E) are connected to Wetland A through 
surface waters and also meet wetland criteria. 

1.6.4.2 Wetland B 

Location Description 

Wetland B occupies an estimated 1.01 acres and is located in the central part of the study area, to the north of 
the landfill and extending north and west towards the riparian area associated with Emigrant Creek. Sections 
of Wetland B are located in a section where Emigrant Creek once flowed. The northern section of Wetland B 
contains an old retaining wall, which aided the divergence of the creek to its current location. Old creek bed 
sections have large river rocks and mineral deposits from Lithia Springs. 

Hydrology 

Indicators of hydrology were observed within Wetland B. The wetland appears to be fed by a natural spring 
in the southeastern portion (Photo 4). 

Soils 

The NRCS has mapped the soils at Wetland B as Brader-Debenger loam (1 to 15 percent slopes) in the 
eastern portion, and as Camas-Newberg-Evans (0 to 3 percent slopes) in the western portion. Field 
observations of the soil within the study area matched this description of the hydric soil intrusions commonly 
found in the alluvial terrace.  

Hydric soils were noted within the wetlands, with Munsell colors ranging from 10 YR 3/4 to 10 YR 2/2 in 
the eastern section with redox features. The eastern portion, near the spring met wetland criteria under 
indicator F3 (Depleted Matrix). The western portion has very sandy soils that meet wetland criteria under 
indicator S4 (Sandy Gleyed Matrix). The soils in the western portion had the odor of sulfur and other 
minerals.  

Vegetation 

The vegetation along the wetland is primarily Baltic rush in the eastern section and a mosaic of hydrophitic 
plants, including cattails in the western section.  

Wetland Determination 

Wetland B contains hydric soils, hydrophytic vegetation and wetland hydrology. The wetlands exist within 
depressions in the alluvial terrace, adjacent to the riparian zone for Emigrant Creek, and in the vacated creek 
beds. 

1.6.4.3 Wetland C 

Location Description 

Wetland C covers an estimated 1.05 acres and is located in the southeastern corner of the study area, just 
north of the fence line for the adjacent property. Wetland C stretches from the property boundary, along the 
gentle slope to the level terrain bordering Emigrant Creek. Wetland C contains a stretch of surface water that 
conveys water off of the neighboring property, through a culvert that eventually drains to Emigrant Creek. 
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Wetland C is located outside the main gun range area and may not be affected through exposure to biological 
stresses, physical stresses, and chemicals. 

Hydrology 

Wetland C has four indicators of wetland hydrology with Water Stained Leaves (B9) as the primary indicator. 
Secondary indicators of wetland hydrology are Drainage Patterns (B10), Dry-Season Water Table (C2), and 
Geomorphic Position (D2). It appears that the water originates from irrigation to the farm land immediately 
adjacent to the site. 

Soils 

The NRCS has mapped the soils at Wetland C as Brader-Debenger loam (1 to 15 percent slopes). Field 
observations of the soil within the study area matched this description of the hydric soil intrusions in the 
Brader-Debenger loams. Hydric soils were noted within the wetlands, with Munsell colors ranging from 
7.5 YR 2.5/1 to 7.5 YR 5/6 with redoximorphic features and met wetland criteria under indicator F3 
(Depleted Matrix). 

Vegetation 

The vegetation in Wetland C was dominated with non-native teasel (Dipsacus fullonum). A rose species was 
present and no herbs were documented in the determination plot. 

Wetland Determination 

Wetland C meets wetland criteria for hydric soils, wetland hydrology, and supports hydrophytic vegetation 
along the slope and downhill to the north ending at the Emigrant Creek riparian area. 

1.6.4.4 Wetland D 

Location Description 

Wetland D is located in the northern central part of the study area, where Emigrant Creek once flowed. The 
wetland covers approximately 0.46 acres. The wetland is down slope from Lithia Springs and has elevated 
mineral deposits. 

Hydrology 

Several indicators of hydrology were observed within Wetland D, including High Water Table (A2), 
Saturation (A3), Surface Soil Cracks (B6), Salt Crusts (B11), and Hydrogen Sulfide Odor (C1).  

Soils 

The NRCS has mapped the soils at Wetland D as the Camas-Newberg-Evans Complex (0 to 3 percent 
slopes). Field observations of the soil within the study area matched this description of the hydric inclusions 
found within this soil type, but with greater mineral content. Hydric soils were noted within the areas meeting 
wetland criteria as a Depleted Matrix (F3), with Munsell colors of 5 Y 6/2. In the test pit, there was refusal at 
3-inch depth due to large aggregate river rock from the abandoned creek bed.  

Vegetation 

The vegetation in this wetland is dominated by baltic rush (Juncus Balticus) and slender hairgrass 
(Deschempsia elongata). Hydrophytic vegetation was observed around the margins of Wetland D with 
standing water in the interior.  
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Wetland Determination 

Wetland D contains hydric soils, hydrophytic vegetation and wetland hydrology in the location where 
Emigrant Creek once flowed. The wetland is down slope from Lithia Springs and has elevated mineral 
deposits. 

1.6.4.5 Wetland F1  

Location Description 

Wetland F is located on the northwestern portion of the site, and covers an estimated 0.48 acres. The 
hydrology in this wetland initiates at the south side Emigrant Creek Road just west of the entrance road. It is 
characterized as a spring fed area at the head of a roadside channel. The wetland area has less than 5 percent 
slope and meets wetland criteria. The water from the wetland flows down an increasing grade and develops 
into a surface water feature, which eventually feeds Wetland A. 

Hydrology 

Indicators of hydrology were observed within Wetland F. Saturation and surface water were both noted 
during our field work.  

Soils 

The NRCS has mapped the soils at the project site as Darrow silty clay loam, 5 to 20 percent slopes. Field 
observations of this soil type matched the soil description. From 0-18”, the soil had Munsell colors ranging 
from 2.5 YR 2.5/1 to 2.5 YR 5/8. Redoximorphic features were also present throughout the soil profile, and 
the soil meets hydric criteria under indicator F6 (Redox Dark Surface). Areas just above the wetland in 
elevation have similar color and redox features, but were very dry during our examination. 

Vegetation 

The vegetation on the site is typical wetland vegetation, with non-native teasel, cattails, and willow species. 
Adjacent upland vegetation was primarily pasture grasses. Hydrophytic vegetation was characterized within 
our sample plots. Vegetation suggests seeps along the hillside during spring. 

Wetland Determination 

The seepage area below Emigrant Creek Road running along the entrance roadside entirely meets wetland 
criteria, and connects through the surface water (which does not meet wetland criteria) and eventually leads to 
Wetland A.  

1.7  SITE INVESTIGATION 
January 11 through January 13, 2010, Brown and Caldwell conducted sampling activities at the Site. Site 
activities consisted of the following:  
� sampling water and sediment from Emigrant Creek,  
� XRF scanning for lead in soil in the shooting range berms,  
� sampling soil of the gun range berms, and  
� trenching and sampling soil and groundwater at the skeet shooting range.  

                                                      
1Wetland E no longer exists; it is now the eastern section of Wetland A. 
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Copies of Brown and Caldwell’s field data sheets and field notes for this investigation are provided in 
Appendix E.  

Each sample was collected following BC’s standard operating procedures for environmental sample collection 
and handling. The samples were placed in an acceptable container, properly labeled, placed into resealable 
plastic bags, stored in a cooler containing ice, and transported under chain-of-custody documentation to 
Accutest, an Oregon-certified analytical laboratory. All non-disposable sampling equipment (e.g., trowels) 
were decontaminated using a triple decontamination sequence with Liquinox prior to sampling each location 
and clean disposable gloves were worn at each sampling location and while decontaminating sampling 
equipment. 

The landfill noted in Section 1.1 and shown on Figure 1 was not sampled. 

1.7.1 Emigrant Creek Water and Sediment Sampling 

Brown and Caldwell sampled Emigrant Creek water and sediment on January 11, 2010 (Figure 6 shows the 
sample locations.)  

A creek water sample was taken upstream and downstream of the Site boundary . Water was collected in an 
unpreserved bottle and decanted into laboratory-supplied nitric acid (HNO3) and hydrochloric acid (HCl) 
preserved sample bottles and an unpreserved bottle. Each sample submitted was analyzed for the following: 
� Metals: arsenic, antimony, chromium, cobalt, copper, lead, iron, nickel, tin, and zinc using USEPA 

Method 6010 
� Volatile organic compounds (VOCs) using USEPA Method 8260 
� Semi-volatile organic compounds (SVOCs) using USEPA Method 8270 
� Northwest Total Petroleum Hydrocarbon Gasoline Range Method (NWTPH-Gx) established by the 

ODEQ 
� NWTPH Diesel/Lube Oil Range (NWTPH-Dx) Method established by the ODEQ. 

A sediment sample was taken upstream and downstream of the Site boundary . The sediment samples were 
collected at the edge of the Creek where sediment had accumulated. Using a trowel, the sediment was placed 
in the sample jars. Each sample submitted was analyzed for the following: 
� Metals: arsenic, antimony, chromium, cobalt, copper, lead, iron, nickel, tin, and zinc using USEPA 

Method 6010 
� VOCs using USEPA Method 8260 
� SVOCs using USEPA Method 8270 
� NWTPH-Gx established by the ODEQ 
� NWTPH-Dx Method established by the ODEQ 

1.7.2 XRF Analysis of Soil 

Brown and Caldwell conducted an X-ray florescence (XRF) scanning for lead on January 12, 2010 at each 
shooting range berm. Sample frequency ranged from 10 to 16 XRF samples at each berm. Samples were 
spread out along the areas that visually appeared to be impacted, namely, the end of the berm. A trowel was 
used to scrape off a sample of surface soil into a plastic bag that was then flattened and examined for bullet 
fragments. Bullet fragments, if any, were removed and XRF scanning was performed on the soil. Refer to the 
field data sheets and field notes for sample locations and XRF results (Appendix E). 
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Investigation-derived waste (IDW) generated during the field sampling activities included soil from the XRF 
scanning of the berms and equipment decontamination water. Disposable sampling supplies (e.g. gloves) were 
collected and disposed as municipal waste. 

1.7.3 Berm Soil Sampling 

Brown and Caldwell collected soil samples from the berms following the XRF scanning on January 12, 2010. 
One soil sample was collected from each of the five berms with the highest XRF results. A soil sample was 
not collected from the sixth berm. Within each of the five berms the specific sample location was selected 
based on the area that reported the greatest XRF reading. Figure 6 shows the sample locations. Each sample 
submitted was analyzed for arsenic, antimony, chromium, cobalt, copper, lead, iron, nickel, tin, and zinc. An 
additional sample was collected from the sample location that had the highest overall XRF reading and 
analyzed for polynuclear aromatic hydrocarbons (PAHs) using United States Environmental Protection 
Agency (USEPA) Method 8270. Samples were collected with a trowel and placed in a glass jar followed by the 
BC standard sample collection and handling procedures.  

The five berm samples were also rerun later for Toxicity Characteristics Leaching Proceedure (TCLP) to 
deteremine if the soil would be classified as U.S. Enivironmental Protection Agency Hazardous Waste for 
off-site disposal. 

1.7.4 Skeet Shooting Range Soil and Groundwater Sampling 

Brown and Caldwell collected soil samples from the Skeet Shooting range after initial activities by the City of 
Ashland. The City of Ashland notified the Oregon Utility Notification Center and physically marked water 
lines prior to the excavation activities. On January 13, 2010 at the area with the highest concentration of skeet 
fragments, the City began by scraping the bullet and skeet fragments out of the way before commencing the 
trenching to avoid fragments falling into the groundwater. Brown and Caldwell collected one surface soil 
sample (approximately 3 inches below ground surface [bgs]) and one soil sample from a depth of 1.5 feet bgs. 
Jars were filled by a trowel at each depth and samples were analyzed for the following: PAHs, arsenic, 
antimony, chromium, cobalt, copper, lead, iron, nickel, tin, and zinc. 

After collecting soil samples, the City of Ashland dug the trench deeper until groundwater was encountered at 
approximately 15 feet bgs. Brown and Caldwell waited approximately 10 minutes for the water level to come 
to equilibrium and for some of the sediment to settle out and then collected one grab groundwater sample 
with a dipper. Groundwater was collected in the dipper and decanted into laboratory-supplied unpreserved 
glassware. Each sample submitted was analyzed for PAHs, arsenic, antimony, chromium, cobalt, copper, lead, 
iron, nickel, tin, and zinc. 

Sample locations are provided in Figure 6.  

After sample collection, the trench was backfilled by the City, taking care to keep the original surface soil 
containing skeet fragments from infiltrating the groundwater. 

1.7.5 Results of Site Investigation 

The results of the laboratory analyses are discussed for each media in a context of the default background 
concentrations published by the Oregon Department of Environmental Quality (ODEQ). The 
concentrations are compared to ODEQ Level II Screening Levels Values (SLVs) to determine if further 
evaluation of the risk for each medium is warranted. If all concentrations are below SLVs, then there is no 
evidence of an ecological concern. 
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1.7.5.1 Emigrant Creek Water and Sediment Sampling 

There is no indication of impacts to the water in Emigrant Creek. The concentrations of the two metals 
identified in surface water (antimony and iron) were higher in the upstream sample than in the downstream 
sample (Table 4). The concentrations in both samples were well below ODEQ Level II SLVs.  

There is no evidence of ecological concerns with sediments in the downstream sample (Table 5). The 
concentrations of arsenic, copper, iron and zinc are the same or higher in the upstream sample. The 
concentrations of chromium, cobalt, lead and nickel are slightly higher in the downstream sediment but the 
differences are within analytical variability limits, e.g. 10-20 percent difference between duplicates is generally 
acceptable. Also the downstream concentrations are well below ODEQ SLVs for those metals where such 
SLVs exist. Antimony was not detected in the upstream sample and was reported in the downstream sample. 
The concentrations of antimony are below ODEQ SLVs. 

1.7.5.2 Soil Samples 

In the five berm soil samples, all metals for which samples were analyzed, except chromium, are present at 
concentrations above the default ODEQ background. Chromium concentrations are above some of the 
SLVs but the SLVs are also below background (Table 6). 

Several metals are significantly elevated in the berm soil samples. Most notable are lead and antimony with 
maximum concentrations of 2,440 and 131,000 milligrams per kilogram (mg/kg); substantially elevated above 
the default ODEQ background samples of 4 and 17 mg/kg respectively.  

There is no ODEQ background default for iron and the concentrations are above SLVs. However, it is likely 
that iron is not elevated above background. The concentrations of iron are consistent in all samples and 
consistent between the berm and skeet range samples.  

The two skeet range soil samples had substantially lower concentrations for all metals except iron (lending 
support to the hypothesis that iron concentrations are background). Cobalt concentrations in the skeet range 
are also consistent with those in the berms. There are no Oregon background values for iron and cobalt 
(Table 7). All metals except lead with default ODEQ background values had concentrations that were lower. 
The maximum concentration of lead in the skeet range soil of 21.9 mg/kg is less than 20 percent higher than 
the Oregon default background value of 17 mg/kg.  

The concentrations of PAHs in the skeet range samples are within the range typically found in urban and 
rural soil (ATSDR, 1992). PAHs are ubiquitous in the environment because of multiple sources ranging from 
vehicles to forest fires. There is no evidence of elevated PAHs due to skeet shooting. 

The results of the TCLP analysis (Table 8) show that the leachable level of lead exceeded EPA standards for 
definition of a hazardous waste in every sample. This will affect future disposal considerations. 

1.7.5.3 Groundwater Samples 

The groundwater sample was an unfiltered grab sample from a trench. Four metals were detected in the 
sample collected from the groundwater (antimony, copper, nickel, and zinc) (Table 9). The concentration of 
copper exceeds its Level II SLVs for surface water aquatic life and background. Antimony’s concentration 
was above background but below SLVs. Nickel and zinc had concentrations below background and the 
SLVs.  

There is no completed exposure pathway for ecological receptors and groundwater which is 10 to 15 feet 
below ground surface.  
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1.8 Contaminant Fate and Transport 
Fate-and-transport information describes how chemicals degrade and where they travel in the environment, 
whether naturally occurring or released. Chemicals in the environment are analyzed in terms of a modeling 
system that indicates not only how the chemicals move through air, water, and soil (transport), but also how 
the chemicals change in the presence of other chemicals and particles (fate). 

Physical processes influencing contaminant fate and transport include diffusion (e.g., random movement of 
molecules) and advection (e.g., flow of groundwater to surface water). Soil erosion, sedimentation, and 
sediment resuspension describe the sequestering or transport of soil and sediment particles to which 
contaminants may be sorbed.  

Groundwater flow provides a mechanism for groundwater constituents to migrate to local surface-water 
bodies.  

Chemical processes that affect contaminant fate and transport include various chemical reactions. Acid-base 
reactions affect the chemical form of the contaminant; precipitation reactions can result in sequestering of 
contaminants with carbonates, hydrous oxides, and sulfides; and oxidation-reduction reactions can alter the 
chemical form or speciation of a contaminant. Sorption reactions are dependent on the hydrophobic 
properties of contaminants and the likelihood of sorption of contaminants to soil and sediment particles; 
these reactions affect bioavailability and toxicity. Volatilization, hydrolysis, photolysis, and ligand 
complexation can also affect the persistence and properties of contaminants. 

Biological processes may also affect contaminant fate and transport. Biotransformation is a chemical reaction 
occurring within an organism that alters the chemical form of a contaminant. Contaminants may transfer 
from the atmosphere, water, soil, and sediment to biota in the process of bioaccumulation. 

PAHs are composed of various combinations of fused benzene rings. Properties of PAH compounds vary 
with molecular weight. Higher-molecular-weight compounds are generally less mobile and less toxic than 
lower-molecular-weight compounds. PAHs in the atmosphere, water, or soil and sediment become associated 
with particulate material. PAHs in sediment and soil may transfer to plants or other biota. Environmental 
degradation occurs by chemical oxidation, photo oxidation, and biological transformation. Soil- and 
sediment-bound PAHs can persist for an extended time. Biological transformation is likely the final fate of 
PAHs. PAHS tend not to bioaccumulate because these chemicals are metabolized by most organisms. 

Metals vary widely in chemical form and properties; however, metals differ from organic compounds because 
none degrade in the environment, many exist naturally in soil and sediment, and a few are essential nutrients 
for living organisms. The fate of metals in the environment is primarily dependent on sorption, chemical 
speciation, complexation, biotransformation, and bioaccumulation. Metals occurring in soil and sediment may 
be sorbed to particles (silt- and clay-size), bound in a complex molecule, bound in a precipitate (e.g., sulfides), 
or may exist in a free ionic state. Some metals can bioaccumulate if in a biologically available form. 
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L E V E L  I I  S C R E E N I N G  L E V E L  E C O L O G I C A L  R I S K  A S S E S S M E N T  
R E P O R T  

2 .  L E V E L  I I  S C R E E N I N G  L E V E L  A S S E S S M E N T  

This section presents the identification of chemicals of potential ecological concern (CPECs), selection of the 
assessment endpoints and measures used to determine if the concentrations of the CPECs pose a concern to 
ecological receptors and the calculation of ecological hazard quotients to quantify the extent to which 
concentrations exceed ecological SLVs.  

2.1 Identification of CPECs 
In accordance with ODEQ guidance, all chemicals reported in at least one sample with concentrations above 
the default ODEQ background concentrations were included as CPECs. In the case of the stream samples, 
the upstream sample was considered as background along with the default ODEQ values. Also, if all 
concentrations of chemicals in a medium are below SLVs, then no further evaluation was conducted. The 
chemicals and/or media excluded are as follows: 

• Surface water - No CPECs were identified in surface water from Emigrant Creek. Two metals 
detected at concentrations that were higher in the upstream sample and are considered below 
background. The concentrations in both samples were well below ODEQ Level II SLVs.  

• Sediment - No CPECs were identified in sediment from Emigrant Creek. The concentrations of all 
metals reported in the sediment were either the same or lower than those in the downstream sample 
(arsenic, copper, iron and zinc) or below SLVs (antimony, chromium, lead and nickel). The metal 
higher than upstream and without SLVs (cobalt) does not appear to be elevated above natural 
variability of soil samples between the upstream and downstream samples. 

• Groundwater - There is no completed exposure pathway between groundwater and ecological 
receptors and groundwater is only considered as a potential source to surface water in Emigrant Creek.  

• Berm Soil – all metals for which the samples were analyzed, except chromium, are found at 
concentrations above background and are included as CPECs. Only one PAH (benzo(a)pyrene) has an 
SLV and the concentration reported in the soil is well below the SLV. The concentration is consistent 
with urban and rural soil. (ATSDR 1992)   Cobalt and iron do not have default background levels for 
soil. The concentrations in the berm samples are consistent across samples and do not show the high 
variability seen with the lead results. The concentrations are also reasonably consistent with those in 
the skeet range. It is reasonable to conclude the iron and cobalt concentrations are background; 
however, iron and cobalt were included as CPECs.  

• Skeet Range Soil – Cobalt, iron and lead were included as CPECs for the skeet range although the 
concentrations suggest that all three may be present at background concentrations. Antimony, arsenic, 
chromium, copper, nickel and zinc are not included as CPECs because the concentrations are below 
Oregon default background. Cobalt and iron do not have Oregon background values but, as noted in 
the previous bullet, may be at background concentrations. Only one of the PAHs (benzo(a)pyrene or 
BaP) has an SLV and the concentration reported in the soil is well below the SLV. BaP is considered 
the most toxic of the PAHs. The concentrations of PAHs are consistent with urban and rural soil.  
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2.2 Assessment Endpoints and Measures 
This screening-level ERA evaluates plants, soil invertebrates, birds, and mammals as potential ecological 
receptors. Aquatic life is not included because CPECs were not identified for surface water and sediment. 

The terrestrial assessment endpoints are the survival, growth, and reproduction of populations of plants, 
invertebrates, mammals, and birds. Measurement endpoints are hazard quotients which are the ratio of the 
CPEC concentration and ODEQ SLVs.  

The risk for potential ecological receptors is estimated by the hazard quotient (HQ), obtained by dividing the 
chemical concentration by the ODEQ SLV. 
 

 
SLVODEQ

ionConcentratCPECMaximum=HQ               

Where: 
HQ  = hazard quotient 
SLV = screening level value  

2.3 Calculation of Hazard Quotients 
Hazard quotients were calculated for the berm and skeet range soils seperately. A summary for each media is 
presented in Table 6 for the berm soil and Table 7 for the skeet range soil. 

In berm soils, nine metals were identified as CPECs. The majority of the SLVs for the metals were exceeded 
for each receptor group.  

• The HQ values for plants are 2,620 for lead and 488 for antimony. The HQ for iron is 2,600 but iron 
is likely to be consistent with background. It is not usual to have SLVs that predict risks below 
background due to the nature of the derivation of the SLVs (background is not considered). The 
remaining CPECs have HQs below 10.  

• The HQ values for invertebrates range from 0.01 for cobalt to 262 for lead. Three of the nine HQs 
exceed 1. 

• The HQ values for birds range from 0.2 for nickel to 8,188 for lead. Lead is the only CPEC with an 
HQ greater than 10. Four of the five HQs exceed 1. 

• The HQ values for mammals range from 0.005 for zinc to 163 for antimony. Antimony and lead have 
HQs greater than 10. Three of the seven HQs exceed 1. 

In skeet range soil, three metals were identified as CPECs.  
• The HQ values for cobalt and lead are at or below one for all receptors 
• The HQ values for iron are 151 for invertebrates and 3,020 for plants. As noted earlier, the data 

suggest that the iron concentrations are consistent with background. Further evaluation of background 
and the basis for the iron SLVs may be warranted. 
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L E V E L  I I  S C R E E N I N G  L E V E L  E C O L O G I C A L  R I S K  A S S E S S M E N T  
R E P O R T  

3 .  R E S U L T S  A N D  P R E L I M I N A R Y  C O N C E P T U A L  S I T E  M O D E L  

Based on the results of this Level II Screening Level Ecological Risk Assessment, further ecological 
evaluation is indicated for elevated concentrations of metals, in particular lead and antimony, in soil samples 
from the berms used for target practice. Although iron also has a high HQ value, the distribution of the iron 
suggests that these concentrations are at background. Further evaluation of iron and cobalt in background as 
well as the evaluation of the SLVs for iron may be warranted.  

There is no evidence that further ecological evaluation of metals or organic chemicals in the skeet range is 
warranted.  

The concentrations of chemicals in surface water and sediment do not indicate evidence of impact from the 
chemicals in the berms.  

Although a few chemicals in groundwater exceeded their SLVs, there is no postulated contact between 
ecological receptors and groundwater. Also the elevated concentrations may be associated with suspended 
soil in this grab groundwater sample from a trench. 
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L E V E L  I I  S C R E E N I N G  L E V E L  E C O L O G I C A L  R I S K  A S S E S S M E N T  
R E P O R T  

4 .  L I M I T A T I O N S  

Report Limitations  
This document was prepared solely for City of Ashland in accordance with professional standards at the time 
the services were performed and in accordance with the contract between City of Ashland and Brown and 
Caldwell dated June 1, 2009. This document is governed by the specific scope of work authorized by City of 
Ashland; it is not intended to be relied upon by any other party except for regulatory authorities contemplated 
by the scope of work. We have relied on information or instructions provided by City of Ashland and other 
parties and, unless otherwise expressly indicated, have made no independent investigation as to the validity, 
completeness, or accuracy of such information.  

Further, Brown and Caldwell makes no warranties, express or implied, with respect to this document, except 
for those, if any, contained in the agreement pursuant to which the document was prepared. All data, 
drawings, documents, or information contained this report have been prepared exclusively for the person or 
entity to whom it was addressed and may not be relied upon by any other person or entity without the prior 
written consent of Brown and Caldwell unless otherwise provided by the Agreement pursuant to which these 
services were provided 
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Figure 2. Four vegetation types found at the Ashland Gun Club property 
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Figure 3. Bird Point Count Station Map 
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Avian Species Encountered at Ashland Gun Club 
August 11&12, 2009
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Figure 4. Avian Species Encountered More Than Once 
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Figure 5. Preliminary Wetland Determination Map 
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PHOTOS 

Photo 1. Palustrine Emergent Wetland with Rushes and Slender Hair Grass 

Photo 2. A View of Wetland B Bound to the West by Shooting Range Berms  

Photo 3. Natural Lithia Springs Located within the Southeastern Section 
Of Wetland B  

Photo 4. Palustrine Emergent Wetland with High Mineral Deposits from 
Lithia Springs  

Photo 5. Overview of Wetland F, Looking Northeast, with Hydrophytic 
Vegetation is shown in the Photograph with Teasel, Cattails and 
Willow Species 
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Photo 1. Palustrine emergent wetland with rushes and slender hair grass 
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Photo 2. A view of Wetland B bound to the west by shooting range berms 
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Photo 3. Natural Lithia Springs located within the southeastern section of Wetland B 
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Photo 4. Palustrine emergent wetland with high mineral deposits from Lithia Springs 
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Photo 5. Overview of Wetland F, looking northeast, with hydrophytic vegetation is shown in the photograph with teasel, cattails and 
willow species 
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Table 1. Turnstone Team Members 
Team Member Specialization 
Darren Bolen Wildlife biologist 
Wendy Beard Wildlife biologist 
Stephanie McDowell Ecologist/wetland biologist 
Rone Brewer Ecologist/wetland biologist 
Katie Arhangelsky Botanist/wetland biologist 

 
Table 2. Avian Species Encountered Onsite 

Species 
Habitat used by Spp. 

English Name Scientific Name 
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Cooper’s Hawk Accipiter cooperii   � � 

Northern Harrier Circus cyaneus   � � 

Red-tailed Hawk Buteo jamaicensis   �  

Peregrine Falcon Falco peregrinus  � � � 

Turkey Vulture Cathartes aura  � � � 

American Kestrel Falco sparverius  �   

Canada Goose Branta canadensis �   � 

American Crow Corvus brachyrhynchos   � � 

Red-winged Blackbird Agelaius phoeniceus  �   

Brewer's Blackbird Euphagus cyanocephalus � �  � 

Mourning Dove Zenaida macroura  �  � 

Band-tailed Pigeon Patagioenas fasciata  � �  

California Quail Callipepla californica   � � 

Western Scrub-Jay Aphelocoma californica  � � � 

European Starling Sturnus vulgaris  �  � 

Northern Flicker Colaptes auratus  � �  

Lewis’s Woodpecker  Melanerpes lewis   � � 

Downy Woodpecker Picoides pubescens  � �  

Acorn Woodpecker Melanerpes formicivorus  � � � 

Hairy Woodpecker Picoides villosus  �   

Belted Kingfisher Megaceryle alcyon  �   

Western Meadowlark Sturnella neglecta   �  

Black-headed Grosbeak Pheucticus melanocephalus  � �  

Spotted Towhee Pipilo maculatus  �   
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Table 2. Avian Species Encountered Onsite 
Species 

Habitat used by Spp. 

English Name Scientific Name 
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Western Tanager Piranga ludoviciana  �   

Lesser Goldfinch Spinus psaltria  � � � 

White-breasted Nuthatch Sitta carolinensis  � �  

Black Phoebe Sayornis nigricans �    

Killdeer Charadrius vociferus �   � 

Cedar Waxwing Bombycilla cedrorum   �  

Barn Swallow Hirundo rustica �  � � 

Violet-green Swallow Tachycineta thalassina   � � 

Blue-gray Gnatcatcher Polioptila caerulea   �  

Cassin's Finch Carpodacus cassinii   �  

Vaux’s Swift Chaetura vauxi   �  

House Finch Carpodacus mexicanus �   � 

Ash-throated flycatcher Myiarchus cinerascens  �   

Golden-crowned Kinglet Regulus satrapa  �   

Cassin's Vireo Vireo cassinii  � �  

American Goldfinch Spinus tristis �    

Oak Titmouse Baeolophus inornatus   �  

Wilson's Warbler Wilsonia pusilla  �   

Northern Rough-winged Swallow Stelgidopteryx serripennis  � � � 

Black-capped Chickadee Poecile atricapillus  � �  

Bewick’s Wren Thryomanes bewickii   �  

Lazuli Bunting Passerina amoena   �  

White-crowned Sparrow Zonotrichia leucophrys    � 

Bushtit Psaltriparus minimus   �  

Western Wood-Pewee Contopus sordidulus   �  

Anna's Hummingbird Calypte anna  � � � 
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Table 3. Special Status Species 

Common Name Scientific Name Federal 
Status 

State 
Status Likelihood 

Plants 

Gambel Milk-Vetch Astragalus gambelianus  S1 High -- reported in the vicinity, and suitable 
habitat on project site 

Howell’s Camassia Camassia howelli SOC C, S2 Moderate -- not reported in vicinity, but suitable 
habitat on project site 

Coastal Lipfern Cheilanthes intertexta  S21 
Low -- reported near Emigrant Lake, but no 
suitable habitat on project site 

Clustered Lady’s Slipper Cypripedium Fasciculatum SOC C Moderate -- reported in the vicinity, and marginal 
habitat on project site 

Large-leaved Filaree Erodium macrophyllum  2-ex High -- reported in the vicinity, and suitable 
habitat on project site 

Three-toothed Horkelia Horkella tridentate   S1 Moderate -- reported in the vicinity, and marginal 
habitat on project site 

White Meconella Meconella oregana SOC C, S1 Moderate -- not reported in vicinity, but suitable 
habitat on project site 

Douglas’ Microseris Mircoseris douglasii  2-ex High -- reported in the vicinity, and suitable 
habitat on project site 

So. Oregon Buttercup Ranunculus austro-oreganus  C2, S2 
High -- reported at Emigrant Lake, and suitable 
habitat on site. 

Redberry Rhamnus ilicifolia  S1 Moderate -- reported in the vicinity and suitable 
habitat on project site 

Birds 

Tricolored Blackbird Agelaius tricolor SOC SP Moderate -- not reported in vicinity, but suitable 
habitat on project site 

Bufflehead Bucephale albeola  SU Moderate -- not reported in the vicinity but 
suitable habitat on project site 

Pileated woodpecker Dryocopus pileatus  SV Low – not reported in the vicinity and lack of 
suitable habitat on project site  

Little Willow Flycatcher Empidonax trailli brewsteri  SV Moderate -- not reported in vicinity, but suitable 
habitat on project site 

Peregrine falcon  Falco prergrinus   SV 
High -- observed during project surveys in 
riparian, Oak woodland, and disturbed non-native 
grasslands habitat 

Bald Eagle Haliaeetus leucocephalus DL3 LT Low – could be using Emigrant Lake, but no 
suitable habitat on project site 

Lewis’ Woodpecker Melanerpes lewis SOC SC High -- observed during project surveys in Oak 
habitat 

White-breasted nuthatch Sitta carolinesis aculeata  SV Low – not reported in the vicinity and lack of 
suitable habitat on project site  

Western Bluebird Sialia Mexicana  SV Moderate -- not reported in vicinity, but suitable 
habitat on project site 

Northern Spotted Owl Strix occidentalis caurina LT LT Low -- reported in the vicinity, but no suitable 
habitat on project site 
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Table 3. Special Status Species 

Common Name Scientific Name Federal 
Status 

State 
Status Likelihood 

Reptiles, Mollusks, and Amphibians 

Northwestern Pond Turtle Clemmys marmorata marmorata SOC SC High- reported within one mile of the site, suitable 
habitat on site. 

Cal. Mountain Kingsnake Lampropeltis zonata SOC SV High- reported within five miles of the site, 
suitable habitat on site. 

Common Kingsnake Lampropeltis getulus SOC SV Moderate --  not reported in vicinity, but suitable 
habitat on project site 

Traveling Sideband Snail Monadenia fidelis celeuthia  S1 High -- observed during project surveys 

Horseshoe Vertigo Vertigo dalliana  S1 High- reported within five miles of the site, 
suitable habitat on site. 

Black Salamander Aneides flavipunctatus  SP High- reported within five miles of the site, and 
suitable habitat on site. 

Northern red-legged frog Rana aurora SOC SV Low -- not reported in vicinity, but marginal habitat 
on project site 

Foothills yellow-legged frog Rana boylii SOC SV High- reported within five miles of the site, and 
suitable habitat on site. 

Spotted Frog Rana pretiosa C SC Moderate -- not reported in vicinity, but suitable 
habitat on project site 

Fish and Mammals 

Pacific Pallid Bat Antrozous pallidus pacificus SOC SV Moderate -- reported in the vicinity, and suitable 
habitat adjacent to project site 

Townsend’s Big Eared Bat Corynorhinus townsendii SOC SC Moderate -- reported in the vicinity, and suitable 
habitat adjacent to project site 

Long-eared Myotis Myotis evotis SOC SU Low -- not reported in the vicinity and no suitable 
habitat on project site 

Fringed Myotis Myotis thysanodes SOC SV Low -- not reported in the vicinity and no suitable 
habitat on project site 

Yuma Myotis Myotis yumanensis SOC  
Low -- not reported in the vicinity and no suitable 
habitat on project site 

Brazilian free-tailed bat Tadarida brasiliensis  S4 Moderate -- reported in the vicinity, and suitable 
habitat adjacent to project site 

Coho Salmon (So. Oregon/ 
No. California Coasts ESU) Oncorhynchus kisutch LT SC Moderate -- not reported in vicinity, but suitable 

habitat on project site 

Steelhead (Klamath 
Mountains Province ESU, 
summer run) 

Oncorhynchus mykiss  SV High -- reported in Emigrant Creek in 2009 

1 Heritage List Codes:  1= threatened or endangered throughout range, 2= threatened or endangered in Oregon but more common elsewhere, 3= Review list, 
4= Watch list (currently stable), 2-ex= extirpated in Oregon. Heritage Rank Codes: S1= critically imperiled in Oregon, S2= imperiled in Oregon, S3= rare, 
threatened or uncommon in Oregon, S4= Not rare, apparently secure in Oregon. 

2 State Listed Species Status Codes: LT= Listed Threatened, C= Candidate for Listing as Threatened or Endangered, SC= Sensitive – Critical, SP= Sensitive-
Peripheral, SV= Sensitive-Vulnerable, SU= Status Undetermined. 

3 Bald eagle in Oregon is federally Delisted – Taxon Recovered (DL) 
 



Downstream Upstream
Sample ID AGC-1-W AGC-2-W
Collection Date Units 1/11/2010 1/11/2010 Aquatic Birds Mammals
Metals
Antimony µg/L <10 13.1 1,600 nl 1,000
Iron µg/L 139 204 1,000 nl nl
Volatile Organic Compounds All ND All ND
ABN Full List All ND All ND
Northwest TPH-Dx All ND All ND

Acronyms/Abbreviations:
µg/L - micrograms per liter

    nl  - none listed

Table 4.  Surface Water Samples Analytical Results and Level II Ecological Screening Levels
Oregon Department of Environmental Quality 

Level II Screening Level Values



Downstream Upstream
Sample ID AGC-1-S AGC-2-S  Default
Collection Date Units 1/11/2010 1/11/2010 Background Freshwater Bioaccumulation
Metals
Antimony mg/kg 2.3 <2.4 <1 3 10
Arsenic mg/kg 3.7 3.7 2 6 4
Chromium mg/kg 14.3 12.9 1 37 4,200
Cobalt mg/kg 10.1 8.5 nl nl nl
Copper mg/kg 20.4 22.9 9 36 10
Iron mg/kg 27,600 28,900 nl nl nl
Lead mg/kg 5.2 3.8 nl 35 128
Nickel mg/kg 10.3 7.8 5.5 18 316
Zinc mg/kg 53.2 53.8 38 123 3
General Chemistry
Moisture 19.8 24.8
Volatile Organic Compounds All ND All ND
ABN Full List All ND All ND
Northwest TPH-Dx All ND All ND
Northwest TPH-Gx All ND All ND

Note:
Emigrant Creek is freshwater

Acronyms/Abbreviations:
mg/kg - milligrams per kilogram

    nl  - none listed

Level II Screening Level Values

Table 5.  Sediment Samples Analytical Results and Level II Ecological Screening Levels
Oregon Department of Environmental Quality 



Sample ID B1-7-S B3-12-S B4-9-S B5-9-S B6-10-S B5-9-S
Sample Depth Surface Surface Surface Surface Surface Surface Maximum  Default
Collection Date Units 1/12/2010 1/12/2010 1/12/2010 1/12/2010 1/12/2010 1/12/2010 Concentraion Background Plants Inverts Birds Mammals Plants Inverts Birds Mammals
Metals
Antimony mg/kg 103 26 170 347 2,440 na 2,440 4 5 nl nl 15 488 nl nl 163
Arsenic mg/kg 9.5 11.1 18.1 12.4 32.8 na 32.8 7 10 60 10 29 3 1 3 1
Chromium mg/kg 18.9 30.3 18.6 27.9 19 na 30.3 42 1 0.4 4 410
Cobalt mg/kg 6.6 10.2 8.9 13.8 6.9 na 13.8 nl 20 1,000 nl 150 1 0.01 nl 0.09
Copper mg/kg 195 192 589 658 192 na 658 36 100 50 190 390 7 13 3 2
Iron mg/kg 15,400 26,000 20,400 24,000 15,700 na 26,000 nl 10 200 nl nl 2,600 130 nl nl
Lead mg/kg 9,160 3,510 22,900 39,800 131,000 na 131,000 17 50 500 16 4,000 2,620 262 8,188 33
Nickel mg/kg 9.5 15.2 16.6 73.7 10.7 na 73.7 38 30 200 320 625 2 0.4 0.2 0.1
Tin mg/kg 269 <59 <61 119 89.6 na 269 nl 50 2,000 nl nl 5 0.1 nl nl
Zinc mg/kg 38.3 66.4 106 97.6 37.4 na 106 86 50 200 60 20,000 2 0.5 2 0.005
General Chemistry
Moisture percent 21.4 20.6 24.8 10.9 8.1 13.5 24.8 nl
Polycyclic Aromatic Hydrocarbons (PAHs)
Benzo(a)anthracene µg/kg na na na na na 378 378 nl nl nl nl nl nl nl nl nl
Benzo(a)pyrene µg/kg na na na na na 587 587 nl nl nl nl 125,000 nl nl nl 0.005
Benzo(b)fluoranthene µg/kg na na na na na 523 523 nl nl nl nl nl nl nl nl nl
Benzo(g,h,i)perylene µg/kg na na na na na 477 477 nl nl nl nl nl nl nl nl nl
Benzo(k)fluoranthene µg/kg na na na na na 450 450 nl nl nl nl nl nl nl nl nl
Chrysene µg/kg na na na na na 575 575 nl nl nl nl nl nl nl nl nl
Indeno(1,2,3-cd)pyrene µg/kg na na na na na 396 396 nl nl nl nl nl nl nl nl nl

Note:
Chromium evaluated as Chromium VI for mammanls as it is more stringent (Chromium III 3.4E+05, Chromium VI 410)

Acronyms/Abbreviations:
mg/kg - milligrams per kilogram
µg/kg - micrograms per kilogram

    nl  - none listed
na - not anlayzed

Concentrations below background

Hazard Quotient

Table 6. Berm Soil Samples Analytical Results and Level II Ecological Screening Levels

Level II Screening Level Values
Oregon Department of Environmental Quality 
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Sample ID AGC-3-S-1 AGC-3-S-2
Sample Depth 3" 1.5' Maximum  Default
Collection Date Units 1/13/2010 1/13/2010 Concentration Background Plants Inverts Birds Mammals Plants Inverts Birds Mammals
Metals
Antimony mg/kg <2.4 2.8 2.8 4 5 nl nl 15
Arsenic mg/kg 4.2 3.1 4.2 7 10 60 10 29
Chromium mg/kg 10.7 17.2 17.2 42 1 0.4 4 410
Cobalt mg/kg 7.4 7.5 7.5 nl 20 1,000 nl 150 0.4 0.008 nl 0.05
Copper mg/kg 15.5 20.3 20.3 36 100 50 190 390
Iron mg/kg 30,100 30,200 30,200 nl 10 200 nl nl 3,020 151 nl nl
Lead mg/kg 21.9 5.2 21.9 17 50 500 16 4,000 0.4 0.04 1 0.005
Nickel mg/kg 7.4 7.1 7.4 38 30 200 320 625
Zinc mg/kg 46.9 55.2 55.2 86 50 200 60 20,000
General Chemistry
Moisture percent 24.5 19 24.5 nl
Polycyclic Aromatic Hydrocarbons (PAHs)
Benzo(a)anthracene µg/kg 46.2 <12 46.2 nl nl nl nl nl nl nl nl nl
Benzo(a)pyrene µg/kg 65.2 <12 65.2 nl nl nl nl 125,000 nl nl nl 0.0005
Benzo(b)fluoranthene µg/kg 53.8 <12 53.8 nl nl nl nl nl nl nl nl nl
Benzo(g,h,i)perylene µg/kg 54.6 <12 54.6 nl nl nl nl nl nl nl nl nl
Benzo(k)fluoranthene µg/kg 53.3 <12 53.3 nl nl nl nl nl nl nl nl nl
Chrysene µg/kg 55.1 <12 55.1 nl nl nl nl nl nl nl nl nl
Indeno(1,2,3-cd)pyrene µg/kg 59 <12 59 nl nl nl nl nl nl nl nl nl

Note:
Chromium evaluated as Chromium VI for mammanls as it is more stringent (Chromium III 3.4E+05, Chromium VI 410)

Acronyms/Abbreviations:
mg/kg - milligrams per kilogram
µg/kg - micrograms per kilogram
nl  - none listed
na - not anlayzed

Table 7.  Skeet Range Soil Samples Analytical Results and Level II Ecological Screening Levels

Hazard QuotientLevel II Screening Level Values
Oregon Department of Environmental Quality 

Concentrations below background

Concentrations below background

Concentrations below background
Concentrations below background

Concentrations below background

Concentrations below background



Sample ID EPA B1-7-S B3-12-S B4-9-S B5-9-S B6-10-S
Sample Depth HW Surface Surface Surface Surface Surface
Collection Date Number Units 1/12/2010 1/12/2010 1/12/2010 1/12/2010 1/12/2010
TCLP Leachate
Lead D008 mg/L 209 159 435 1,120 345 5

EPA TCLP Limit - Maximum Concentration of Contaminants for the Toxicity Characteristic Leaching Proceedure (TCLP)

Acronyms/Abbreviations:
mg/L - milligrams per liter
EPA - Environmental Protection Agency
EPA HW - Environmental Protection Agency hazardous waste

Table 8.  Soil Samples Analytical Results and EPA Toxicity Characteristic Regulatory Level

EPA TCLP Limit



Sample ID AGC-3W*  Default
Collection Date Units 1/13/2010 Background Aquatic Birds Mammals
Metals
Antimony µg/L 45 <1 1,600 nl 1,000
Copper µg/L 14 9 9 341,000 53,000
Nickel µg/L 6 20 52 562,000 38,000
Zinc µg/L 18.5 53 120 105,000 1,230,000

Note:
    *Unfiltered groundwater sample from bottom of a trench

Groundwater is at 10-15 feet below ground surface

Acronyms/Abbreviations:
µg/L - micrograms per liter

    nl  - none listed

Oregon Department of Environmental Quality 
Level II Screening Level Values

Table 9.  Groundwater Sample Analytical Results and Level II Ecological Screening Levels
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Appendix A:  Ecological Scoping Checklist 
 

Site Name  Ashland Gun Club 

Date of Site Visit  08/2009 

Site Location  Jackson County, Oregon 

Site Visit Conducted 
by 

Rone Brewer, Ecologist/Ecotoxicologist, Sound Ecological Endeavors 

Stephanie McDowell, Ecologist, Turnstone Environmental Consultants 

 

Part   

CONTAMINANTS OF INTEREST    Adjacent to or  

Types, Classes, Or Specific Hazardous Substances‡ 

Known Or Suspected 

 

Onsite 

in locality of 
the facility† 

Metals  Yes  ? 

SVOCs  Yes  ? 

VOCs  Yes  ? 

OCs  Yes  ? 

OPs  Yes  ? 

PCBs  ?  ? 

     

‡ As defined by OAR 340‐122‐115(34)  † As defined by OAR 340‐122‐115(38) 

 

Part   

OBSERVED IMPACTS ASSOCIATED WITH THE SITE  Finding 



OBSERVED IMPACTS ASSOCIATED WITH THE SITE  Finding 

Onsite vegetation (None, Limited, Extensive)  L 

Vegetation in the locality of the site (None, Limited, Extensive)  L 

Onsite wildlife such as macroinvertebrates, reptiles, amphibians, birds, mammals, 
other (None, Limited, Extensive) 

N 

Wildlife such as macroinvertebrates, reptiles, amphibians, birds, mammals, other in 
the locality of the site (None, Limited, Extensive) 

N 

Other readily observable impacts (None, Discuss below)  D 

Discussion: 

Berms potentially built covering wetland areas. 

 

 

 

 

 

 

 

Part   

SPECIFIC EVALUATION OF ECOLOGICAL RECEPTORS / HABITAT  Finding 

Terrestrial – Wooded 

Percentage of site that is wooded  9.4% 

Dominant vegetation type (Evergreen, Deciduous, Mixed)  D 

Prominent tree size at breast height, i.e., four feet (<6”, 6” to 12”, >12”)  6” to 12  

Evidence / observation of wildlife (Macroinvertebrates, Reptiles, Amphibians, Birds, 
Mammals, Other) 

Ma, B, M 



SPECIFIC EVALUATION OF ECOLOGICAL RECEPTORS / HABITAT  Finding 

Terrestrial – Natural Scrub/Shrub/Grasses 

Percentage of site that is scrub/shrub/Grass  29.4% 

Dominant vegetation type (Scrub, Shrub, Grasses, Other)  Sc, Sh, G 

Prominent height of vegetation (<2’, 2’ to 5’, >5’)  2’ to 5’ 

Density of vegetation (Dense, Patchy, Sparse)  D 

Evidence / observation of wildlife (Macroinvertebrates, Reptiles, Amphibians, Birds, 
Mammals, Other) 

B,M  

Terrestrial – Ruderal 

Percentage of site that is ruderal  59.2% 

Dominant vegetation type (Landscaped, Agriculture, Bare ground)  B 

Prominent height of vegetation (0’, >0’ to <2’, 2’ to 5’, >5’)  <2’  

Density of vegetation (Dense, Patchy, Sparse)  D 

Evidence / observation of wildlife (Macroinvertebrates, Reptiles, Amphibians, Birds, 
Mammals, Other) 

B, M 

Aquatic – Non‐flowing (lentic) 

Percentage of site that is covered by lakes or ponds  0% 

Type of water bodies (Lakes, Ponds, Vernal pools, Impoundments, Lagoon, Reservoir, 
Canal) 

 

Size (acres), average depth (feet), trophic status of water bodies   

Source water (River, Stream, Groundwater, Industrial discharge, Surface water runoff)   

Water discharge point (None, River, Stream, Groundwater, Wetlands impoundment)   

Nature of bottom (Muddy, Rocky, Sand, Concrete, Other)   

Vegetation present (Submerged, Emergent, Floating)   

Obvious wetlands present (Yes / No)   



SPECIFIC EVALUATION OF ECOLOGICAL RECEPTORS / HABITAT  Finding 

Evidence / observation of wildlife (Macroinvertebrates, Reptiles, Amphibians, Birds, 
Mammals, Other) 

 

 

Aquatic ‐ Flowing (lotic) 

Percentage of site that is covered by rivers, streams (brooks, creeks), intermittent 
streams, dry wash, arroyo, ditches, or channel waterway 

2% 

Type of water bodies (Rivers, Streams, Intermittent Streams, Dry Wash, Arroyo, 
Ditches, Channel waterway) 

S, I 

Size (acres), average depth (feet), approximate flow rate (cfs) of water bodies  Stream: 

10 ft. wide, 2 ft 
deep, <10 cfs 

Bank environment (cover: Vegetated, Bare / slope: Steep, Gradual / height (in 
feet)) 

V / G 

2’ 

Source water (River, Stream, Groundwater, Industrial discharge, Surface water 
runoff) 

G, Su, St 

Tidal influence (Yes / No)  N 

Water discharge point (None, River, Stream, Groundwater, Wetlands 
impoundment) 

Bear Creek 

Nature of bottom (Muddy, Rocky, Sand, Concrete, Other)  R, S, M 

 

Vegetation present (Submerged, Emergent, Floating)  E 

Obvious wetlands present (Yes / No)  Y 

Evidence / observation of wildlife (Macroinvertebrates, Reptiles, Amphibians, 
Birds, Mammals, Other) 

Ma, B, M 

Aquatic – Wetlands 

Obvious or designated wetlands present (Yes / No)  Y 



Wetlands suspected at site is/has (Adjacent to water body, in Floodplain, Standing 
water, Dark wet soils, Mud cracks, Debris line, Water marks) 

A, F, S, D, M, 
D, W 

Vegetation present (Submerged, Emergent, Scrub/shrub, Wooded)  E 

Size (acres) and depth (feet) of suspected wetlands  5.18 ac, 

0.5 ft depth 

Source water (River, Stream, Groundwater, Industrial discharge, Surface water runoff)  G, S 

Water discharge point (None, River, Stream, Groundwater, Impoundment)  S, G 

Tidal influence (Yes / No)  N 

Evidence / observation of wildlife (Macroinvertebrates, Reptiles, Amphibians, Birds, 
Mammals, Other) 

M, B 

* P:  Photographic documentation of these features is highly recommended. 

 

Part   

ECOLOGICALLY IMPORTANT SPECIES / HABITATS OBSERVED 

No rare, threatened, or endangered species observed.  Various “expected” plants, invertebrates, 
birds, amphibians, and mammals or their “sign” observed during the site visit. 

No amphibians noted. 

 

 

 

 



 Attachment 2 

EVALUATION OF RECEPTOR‐PATHWAY INTERACTIONS  Y  N  U

Are hazardous substances present or potentially present in surface waters? 

AND 

Are ecologically important species or habitats present? 

AND 

Could hazardous substances reach receptors via surface water? 

X 

 

X 

 

X 

 

 

 

 

 

 

 

When answering the above questions, consider the following: 

• Known or suspected presence of hazardous substances in surface waters. 

• Ability of hazardous substances to migrate to surface waters. 

• Terrestrial organisms may be dermally exposed to water‐borne contaminants as a 
result of wading or swimming in contaminated waters.  Aquatic receptors may be 
exposed through osmotic exchange, respiration or ventilation of surface waters. 

• Contaminants may be taken‐up by terrestrial plants whose roots are in contact with 
surface waters. 

• Terrestrial receptors may ingest water‐borne contaminants if contaminated surface 
waters are used as a drinking water source. 

     

Are hazardous substances present or potentially present in groundwater? 

AND 

Are ecologically important species or habitats present? 

AND 

Could hazardous substances reach these receptors via groundwater? 

X 

 

X 

 

X 

   

 

 

 

 

When answering the above questions, consider the following: 

• Known or suspected presence of hazardous substances in groundwater. 

• Ability of hazardous substances to migrate to groundwater. 

• Potential for hazardous substances to migrate via groundwater and discharge into 

     



EVALUATION OF RECEPTOR‐PATHWAY INTERACTIONS  Y  N  U

habitats and/or surface waters. 

• Contaminants may be taken‐up by terrestrial and rooted aquatic plants whose roots 

are in contact with groundwater present within the root zone (∼1m depth). 

• Terrestrial wildlife receptors generally will not contact groundwater unless it is 
discharged to the surface. 

“Y” = yes; “N” = No, “U” = Unknown (counts as a “Y”) 

   



 

EVALUATION OF RECEPTOR‐PATHWAY INTERACTIONS  Y  N  U

Are hazardous substances present or potentially present in sediments? 

AND 

Are ecologically important species or habitats present? 

AND 

Could hazardous substances reach these receptors via contact with sediments? 

X 

 

X 

 

X 

 

 

 

 

 

 

 

 

 

 

When answering the above questions, consider the following: 

• Known or suspected presence of hazardous substances in sediment. 

• Ability of hazardous substances to leach or erode from surface soils and be carried 
into sediment via surface runoff. 

• Potential for contaminated groundwater to upwell through, and deposit 
contaminants in, sediments. 

• If sediments are present in an area that is only periodically inundated with water, 
terrestrial species may be dermally exposed during dry periods.  Aquatic receptors 
may be directly exposed to sediments or may be exposed through osmotic exchange, 
respiration or ventilation of sediment pore waters. 

• Terrestrial plants may be exposed to sediment in an area that is only periodically 
inundated with water. 

• If sediments are present in an area that is only periodically inundated with water, 
terrestrial species may have direct access to sediments for the purposes of incidental 
ingestion.  Aquatic receptors may regularly or incidentally ingest sediment while 
foraging. 

     

Are hazardous substances present or potentially present in prey or food items of 
ecologically important receptors? 

AND 

Are ecologically important species or habitats present? 

AND 

X 

 

 

X 

 

 

 

 

 

 



EVALUATION OF RECEPTOR‐PATHWAY INTERACTIONS  Y  N  U

Could hazardous substances reach these receptors via consumption of food items?  X 

When answering the above questions, consider the following: 

• Higher trophic level terrestrial and aquatic consumers and predators may be exposed 
through consumption of contaminated food sources. 

• In general, organic contaminants with log Kow > 3.5 may accumulate in terrestrial 
mammals and those with a log Kow > 5 may accumulate in aquatic vertebrates. 

     

“Y” = yes; “N” = No, “U” = Unknown (counts as a “Y”) 

 

 

EVALUATION OF RECEPTOR‐PATHWAY INTERACTIONS  Y  N  U

Are hazardous substances present or potentially present in surficial soils? 

AND 

Are ecologically important species or habitats present? 

AND 

Could hazardous substances reach these receptors via incidental ingestion of or dermal 
contact with surficial soils? 

X 

 

X 

 

X 

 

   

When answering the above questions, consider the following: 

• Known or suspected presence of hazardous substances in surficial (∼1m depth) soils. 

• Ability of hazardous substances to migrate to surficial soils. 

• Significant exposure via dermal contact would generally be limited to organic 
contaminants which are lipophilic and can cross epidermal barriers. 

• Exposure of terrestrial plants to contaminants present in particulates deposited on 
leaf and stem surfaces by rain striking contaminated soils (i.e., rain splash). 

• Contaminants in bulk soil may partition into soil solution, making them available to 
roots. 

• Incidental ingestion of contaminated soil could occur while animals grub for food 

     



EVALUATION OF RECEPTOR‐PATHWAY INTERACTIONS  Y  N  U

resident in the soil, feed on plant matter covered with contaminated soil or while 
grooming themselves clean of soil. 

Are hazardous substances present or potentially present in subsurface soils? 

AND 

Are ecologically important species or habitats present? 

AND 

Could hazardous substances reach these receptors via vapors or fugitive dust carried in 
surface air or confined in burrows? 

X   

 

X 

 

 

X 

 

When answering the above questions, consider the following: 

• Volatility of the hazardous substance (volatile chemicals generally have Henry’s Law 
constant > 10‐5 atm‐m3/mol and molecular weight < 200 g/mol). 

• Exposure via inhalation is most important to organisms that burrow in contaminated 
soils, given the limited amounts of air present to dilute vapors and an absence of air 
movement to disperse gases. 

• Exposure via inhalation of fugitive dust is particularly applicable to ground‐dwelling 
species that could be exposed to dust disturbed by their foraging or burrowing 
activities or by wind movement. 

• Foliar uptake of organic vapors would be limited to those contaminants with 
relatively high vapor pressures. 

• Exposure of terrestrial plants to contaminants present in particulates deposited on 
leaf and stem surfaces. 
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APPENDIX B: BIRD POINT COUNT DATA 
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APPENDIX C: NATURAL HERITAGE DATABASE SEARCH RESULTS 
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APPENDIX D: WETLAND DETERMINATION DATA 
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APPENDIX E: FIELD DATA SHEETS AND FIELD NOTES 
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