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General Site Information 

ECSI File No. or LUST File No.:  

Site Name:  

Site Location (address, city, and/or county):  

Latitude/Longitude or other location documentation for site: 

Current and Historical Site Use (gas station, dry cleaner, jet hangar, etc.) 1:  

Zoning: 

Site2 Features:  

Chemicals of Interest3: 

1 Include contaminant management, treatment, storage or disposal and areas where a release may 
have occurred. Historical sources should be identified using sources of information which help in 
identifying current or past uses or occupants of a site including aerial photographs, fire insurance 
maps, property tax files, recorded land title records, United States Geological Survey (USGS) 7.5 
minute topographic maps, local street directories, building department records, zoning or land use 
records. Any previous site assessments, environmental assessments or studies should be 
summarized  
2 Facility or Site (OAR 340-122-0115(26)) means any building, structure, installation, equipment, pipe 
or pipeline including any pipe into a sewer or publicly owned treatment works, well, pit, pond, lagoon, 
impoundment, ditch, landfill, storage container, above ground tank, underground storage tank, motor 
vehicle, rolling stock, aircraft, or any site or area where a hazardous substance has been deposited, 
stored, disposed of, or placed, or otherwise come to be located and where a release has occurred or 
where there is a threat of a release, but does not include any consumer product in consumer use or 
any vessel. 
3 A COI list should include chemicals that are detected or are suspected to be present based on 
historical and current operations. For Stage 1, the site-specific history of hazardous substance 
uses and releases is usually the source of potential chemical information. Identify hazardous 
substances that have the potential to bioaccumulate in Section C2 of Attachment 1. 

LUST 10-17-1075

Tiller Ranger Station II

27812 Tiller Hwy, Tiller OR, Douglas County

-122.948029° , 42.927418°

Ranger station, current and past use as of 1999

Public reserve

Southwest of flammable storage facility. 
Fuel dispensers were located adjacent to the north of the tanks nest
18.55 Acres

gas, diesel, lube and heavy oil, BETX, PAHs, and metals
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Site Conditions – Provide Approximate Areas (acreage or square feet) 
These habitats may occur in a range of natural and protected areas, including parks and green 
space found within urban areas. More information and habitat classification can be found at: 
https://oregonexplorer.info/content/classification-wildlife-habitats 

Site  Adjacent to Site 

_____   _____ Terrestrial Open Habitat / Grasslands: Dominated by short to medium-tall 
 grasses, low to medium shrubs, or bare soil. 

__x___   __x___ Forest or Woodland Habitats: Woodlands (maple, alder, aspen), conifer 
forest (Douglas fir, hemlock, cedar, spruce), mixed-woodland, juniper, pine (ponderosa, 
lodgepole). 

_____   _____ Wetland4: May be either tidal or non-tidal wetlands with emergent herbaceous 
plants. 

___x__   __x___ Riparian Zone: Patches or linear strips of land adjacent to waterbodies 
(rivers,   streams, waterbodies), or on nearby floodplains and terraces. May be 

impacted   by periodic riverine flooding or perennial flowing water. May or 
may not also contain wetlands. 

___x__   __x___ Aquatic Open Water: Ponds, lakes, reservoirs, rivers, creeks, streams,                    
bays estuaries, and nearshore marine and inter-tidal. 
__x___   ___x__ Impermeable Surface: Pavement, structures. 

Documentation 

• Aerial Site Vicinity Map(s) identifying zoning and Site features. Include topographic map.
• Summarize known or potential contaminated soil, groundwater, migration pathways.
• Figure illustrating source/release areas, sample locations, estimated areas of

contamination, and surface features such as pavement, stormwater catch basins/drainage
system including outfalls, dry wells or stormwater swales.

• Aerial Map showing habitat types described above both within and adjacent to the Site by at
least 1/4 mile from Site boundary. Definitions and tools5 for identifying wetlands include:

4 Covered Under Oregon Statewide Wetlands Inventory (ORS 196.674) 
https://www.oregon.gov/dsl/WW/Pages/SWI.aspx 
5 Information shown on the Local Wetland Inventory maps is for planning purposes only, as wetland 
information is subject to change. There may be unmapped wetland and waters subject to regulation and 
all wetlands and waters boundary mapping is approximate. In all cases, actual field conditions determine 
the presence, absence and boundaries of wetlands and waters.  
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  https://www.oregon.gov/dsl/WW/Pages/Inventories.aspx 
  http://tools.oregonexplorer.info/oe_map_viewer_2_0/viewer.html?Viewer=orwap 
  National Wetlands Inventory: https://www.fws.gov/wetlands/Data/Mapper.html 

Checklist Completed By:   

(name and title/expertise)  
Date:  

https://www.oregon.gov/dsl/WW/Pages/Inventories.aspx
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	Appendix A1 Site Basic Information Checklist Rev.pdf
	Appendix A1:
	Basic Site Information Checklist
	General Site Information 
	ECSI File No. or LUST File No.:       
	Site Name:       
	Site Location (address, city, and/or county):       
	Latitude/Longitude or other location documentation for site:       
	Current and Historical Site Use (gas station, dry cleaner, jet hangar, etc.) :       
	Zoning: 
	Site Features:       
	Chemicals of Interest:      
	 Aerial Site Vicinity Map(s) identifying zoning and Site features. Include topographic map.  
	 Summarize known or potential contaminated soil, groundwater, migration pathways.
	 Figure illustrating source/release areas, sample locations, estimated areas of contamination, and surface features such as pavement, stormwater catch basins/drainage system including outfalls, dry wells or stormwater swales.
	 Aerial Map showing habitat types described above both within and adjacent to the Site by at least 1/4 mile from Site boundary. Definitions and tools for identifying wetlands include:
	      https://www.oregon.gov/dsl/WW/Pages/Inventories.aspx
	      http://tools.oregonexplorer.info/oe_map_viewer_2_0/viewer.html?Viewer=orwap
	      National Wetlands Inventory: https://www.fws.gov/wetlands/Data/Mapper.html

	Appendix A2 Exposure Pathway Assessment 1.3.2019.pdf
	Appendix A2:
	Exposure Pathway Assessment
	Exposure Pathway Assessment
	This assessment is a conservative qualitative determination of whether there is any reason to believe that a complete or potentially complete pathway between contaminants of interest and ecological receptors exists or may exist in the locality of the ...
	Note there are three attachments to this Exposure Pathway Assessment Appendix. Attachments 1 and 2 should be completed and submitted to DEQ along with a report or technical memorandum that generally follows the outline provided in Attachment 3. Genera...
	Tasks
	ATTACHMENT 1
	Ecological Scoping Checklist
	Part (
	‡ As defined by OAR 340-122-115(30)  † As defined by OAR 340-122-115(34)
	Part (
	ATTACHMENT 1
	Ecological Scoping Checklist (cont’d)
	Part (
	:  Photographic documentation of these features is highly recommended.
	Part (
	ATTACHMENT 2
	Evaluation of Receptor-Pathway Interactions
	“Y” = yes; “N” = No, “U” = Unknown (counts as a “Y”)
	ATTACHMENT 2
	Evaluation of Receptor-Pathway Interactions (cont’d)
	“Y” = yes; “N” = No, “U” = Unknown (counts as a “Y”)
	ATTACHMENT 2
	Evaluation of Receptor-Pathway Interactions (cont’d)
	“Y” = yes; “N” = No, “U” = Unknown (counts as a “Y”)
	ATTACHMENT 3
	Deliverable - Site Ecology Scoping Report
	Outline


	Sources to Determine the Presence of Threatened and Endangered Species
	Oregon:  Consultation with the Oregon Biodiversity Information Center (ORBIC), provides information on state and federally listed rate, threatened and endangered species in Oregon that may occur at your Site. ORBIC is a part of the Institute for Natur...
	Additional information and specific state and federal species lists can be found using the following resources.
	 Oregon Listed: Oregon Department of Fish and Wildlife    https://www.dfw.state.or.us/wildlife/diversity/species/threatened_endangered_candidate_list.asp
	 Federally Listed:
	o U.S. Fish and Wildlife Service Information for Planning and Consultation https://ecos.fws.gov/ipac/
	o National Marine Fisheries Service https://www.fisheries.noaa.gov/national/endangered-species-conservation/esa-threatened-endangered-species
	Note:  Additional coordination with state or federal natural resource trustees and/or tribes may be needed to identify all relevant receptors of concern.

	Appendix B Soil RBC July 2020.pdf
	Appendix B: Upland Risk-Based Concentrations
	1.0 Introduction
	This appendix provides supporting background for default risk-based concentrations (RBCs) provided in Table 1 that are intended for use with the Oregon Department of Environmental Quality (DEQ)’s Internal Management Directive for Conducting Ecological...
	RBCs developed for wildlife account for both direct and indirect (food chain) exposure pathways of soil and food ingestion, and back calculated acceptable soil concentrations using 1) acceptable levels of adverse effects and 2) receptor specific expos...
	The sections below described the compilation of RBCs to evaluate soil direct contact toxicity to plants and invertebrates, and the development of RBCs for direct and indirect exposure to birds and mammals to soil, water, and air. RBC development is ba...
	1. EPA, 2005. Guidance for Developing Ecological Soil Screening Levels, OSWER 9285.7-55, Attachments and Contaminant Specific Ecological Soil Screening Level (Eco-SSL) documents (https://www.epa.gov/chemical-research/interim-ecological-soil-screening-...
	2. LANL (Los Alamos National Laboratory), September 2017. “ECORISK Database (Release 4.1)”, LA-UR-17-26376, Los Alamos Laboratory, Los Alamos, New Mexico (https://www.intellusnm.com/). Go to the Documents section in the Intellus header bar, navigate t...

	Target Toxicity:
	Acceptable Adverse Effects
	Risk-Based Concentration (RBC)
	Exposure:
	Ingestion Rates
	Toxicity:
	Acceptable Adverse Effects
	Risk-Based Concentration (RBC)
	1.2 Terrestrial Plant and Invertebrates RBCs
	Plant and invertebrate soil RBCs are concentrations below which toxic effects are not expected on plant and invertebrate populations were taken from LANL, 2017. In this case, the RBC is equal to the toxicity reference value in units of mg/kg soil. A c...

	1.3 Wildlife RBCs
	For each chemical and exposure media, the goal of the analysis was to develop RBCs representative of receptor guilds assessment endpoints for receptor functional groups, which are species that share similar feeding and physiological traits. The recept...
	DEQ reviewed sources of national media risk based concentrations (RBCs) cited above consistent with goals outlined by DEQ’s default receptor guilds). RBCs are available for a range of functional groups and hazardous substances, including metals, organ...

	2.0 Wildlife RBC Calculation
	RBC calculations require input on four variables related to exposure and toxicity of each feeding guild to calculate a media concentration representative of acceptable risk levels. The parameters include:
	1. Toxicity Reference Values (TRV)
	2. Food Intake Rates (FIR)
	3. Proportion (or fraction) of total food intake that is soil
	4. Transfer factors that estimate concentration in diet
	The RBC calculations are outlined in EPA and LANL sources. The comparison of an acceptable risk concentration (considering NOAEL or LOAEL dose) with an environmental exposure concentration results in a hazard quotient (HQ). Equations from EPA soil RBC...
	HQ= (Exposure Estimate)/TRV
	Exposure is estimated from calculated chemical intake of incidental soil ingestion and ingestion of biota as food:
	Exposure Estimate= [(Cs×Ps×FIR) + (Cbiota×FIR)]
	Therefore:
	HQ= [(Cs×Ps×FIR) + (Cbiota×Pb×FIR)]/TRV
	Where:
	Cs = concentration of contaminant in soil (mg/Kg [dry weight])
	Ps = Soil ingestion as proportion of diet (unitless)
	Pb = Biota ingestion as proportion of diet (unitless)
	FIR = food ingestion rate (kg food [dry weight]/kg body weight [wet weight]/day)
	Cbiota = Concentration of contaminant in biota (mg/Kg [dry weight])
	TRV = toxicity reference value
	The RBCs are calculated by solving the above general equation for the concentration in soil (Cs) that represents acceptable risk (HQ = 1.0). HQs that exceed 1.0 suggest that adverse effects are possible. This calculation requires chemical- and recepto...
	Equations for the calculation of soil, water, and air RBCs are presented in LANL ECORISK database and shown below:
	Water:
	Additional RBCs are available that evaluate sediment borne-contamination to aerial birds and mammals exposed to emergent insects in LANL, 2017.

	3.0 Toxicity Reference Values
	Toxicity reference values (TRVs) are chemical concentrations where adverse impacts attributable to chemical exposure are unlikely. In the case of wildlife, the acceptable dose of a chemical taken in by a receptor relative to body weight is used (mg ch...

	3.1 Sources of Toxicity Reference Values
	EPA Eco-SSL TRV development and Los Alamos TRV compilation, methodology, and data quality review were used as the primary sources of no effect (NOAEL) and low effect (LOAEL) toxicity reference values. In cases where TRVs apply to classes of chemicals,...
	1. Published National TRVs from EPA’s Eco-SSL TRV development and associated data quality review and methodology (EPA 2005, Attachment 2-2 through 2-5).
	2. Calculated geometric mean TRVs where 3 or more data points are available from primary literature studies
	3. TRVs identified from a critical study using an ecologically relevant maximum NOAEL / NOEC effect level that is lower than the lowest reported LOAEL / LOAC effect level. Where a NOAEL was not available, a factor of 0.1 applied to the LOAEL to estima...
	4. TRVs secondary data sources such as Oak Ridge National Laboratory (ORNL, 1996)
	The details of TRV development for each contaminant can be accessed through the LANL ECORISK database. A printable report is also available that from this database that summarizes the TRV development process.

	No and low observed effect levels or concentrations (NOAEL / NOAECs and LOAEL / LOAECs) are readily available in the scientific literature, and are regularly updated and reviewed by regulatory agencies nationally. Effect doses or concentrations that c...
	4.0 Exposure Assumptions
	The default RBCs are calculated using reasonable maximum dietary composition for herbivores, omnivores, and carnivores. Food and soil ingestion rates for surrogates were representative of plausible upper-bound exposures, or reasonable maximum exposure...
	1. Food Ingestion (kg-dry food/kg bw/day): High-end intake rates from EPA 2005
	2. Soil Ingestion (Ps or fs): 90th percentile from the estimated distributions of proportion soil in diet (g absorbed per g dry mass) presented in EPA 2005 (Table 2, Appendix 4-1)
	Exposure assumptions consistent with these objectives were taken from EPA Eco SSLs guidance, Attachment 4-1.EPA. LANL used similar exposure parameters for the ground feeding birds and mammals. Both sources selected surrogate species by considering bod...
	LANL differed from EPA in the selected exposure parameters for higher consumers such as carnivorous birds and mammals in order to be consistent with the physical and biological setting of north-central New Mexico (LANL 2012), and therefore may not rep...

	5.0 Uptake and Accumulation Estimation
	Equations representing uptake and accumulation relationships were taken from compilations presented in the EPA Eco-SSL guidance (EPA, 2005) and LANL ECORISK database represent the primary uptake factors used in RBC development.

	6.0 Selected RBCs
	Table 1 presents NOAEL and LOAEL-based RBCs; Table 1a for terrestrial plants, invertebrates and wildlife exposed to soil, and Table 1b for surface water for terrestrial wildlife exposure, and NOAEL-based wildlife RBCs are intended for use when threate...
	Chemical and physical properties govern the uptake into plants, invertebrates, and small mammals that comprise the dietary items of these different guilds. Therefore, the lowest RBCs calculated for herbivorous, omnivorous, insectivorous, and carnivoro...
	1. Avian Ground Feeding Species (robin, woodcock, dove)
	2. Mammalian Ground Feeding Species (shrew, vole, deer mouse, rabbit)
	3. Higher Avian Consumers (kestrel, red-tailed hawk)
	4. Higher Mammalian Consumers (fox, weasel)
	RBCs for these groups are the lowest RBC for the following exposure scenarios:
	Avian Ground Feeding Species:
	 LANL ESLs representing the robin herbivorous (100% plants), omnivorous (50% plants, 50% invertebrate), insectivorous (100% invertebrate) exposure scenarios
	 EPA Eco-SSL representing the woodcock insectivorous and mourning dove granivorous (100% seeds) exposure scenarios
	Mammalian Ground Feeding Species:
	 LANL RBCs representing the montane shrew insectivorous (100% invertebrates), deer mouse omnivorous (50% plants, 50% invertebrate), and the cottontail herbivorous (100% plant) exposure scenarios
	 EPA Eco-SSL representing the short-tailed shrew insectivorous (100% invertebrates) and meadow vole herbivorous (100% plant) exposure scenarios
	Higher Avian Consumers:
	 LANL Database TRVs and kestrel carnivorous (100% small mammal) and mixed diet (50% small mammal, 50% invertebrate) exposure scenarios
	 EPA Eco-SSL TRVs and red-tailed hawk carnivorous (100% small mammal) exposure scenarios
	 LANL TRVs and EPA carnivorous exposure scenarios for the red-tailed hawk (100% small mammal), DEQ calculated
	Higher Mammalian Consumers:
	 LANL Database TRVs and red fox carnivorous (100% small mammal) exposure scenario
	 EPA Eco-SSL TRVs and long-tailed weasel carnivorous (100% small mammal) exposure scenario.
	 LANL TRVs and long-tailed weasel carnivorous (100% small mammal) exposure scenarios, DEQ calculated

	7.0 Site-Specific RBCs
	RBCs can be refined to reflect site-specific conditions or to evaluate additional species. Adjustments to default values, or data collection to determine site-specific transfer factors, should be done in coordination with DEQ. RBCs developed for addit...
	 Dose Conversions: Effects data are available in the literature as a dose in mg contaminant/kg body weight/day, or as a concentration (mg contaminant/kg diet). NOAEL or LOAEL TRVs should be converted to units of mg contaminant/kg body weight/day usin...
	 Ingestion Rates: Ingestion rates for additional species should be developed in coordination with DEQ. Wet weight ingestion rates should be converted using the percent moisture of the food used in the toxicity study used to develop the TRV and presen...

	8.0 References Cited
	Baes, C.F., R. Sharp, A. Sjoreen and R. Shor. 1984. A Review and Analysis of Parameters for Assessing Transport of Environmentally Released Radionuclides through Agriculture. Prepared by Oak Ridge National Laboratory for U.S. Dept. of Energy.
	DEQ (Oregon Department of Environmental Quality). 2001. Guidance for Ecological Risk Assessment, Level II – Screening.
	EPA (US Environmental Protection Agency). 2005. Guidance for Developing Ecological Soil Screening Levels. OSWER Directive 9285.7-55.
	EPA (US Environmental Protection Agency). 2005. Attachment 4-1, Guidance for Developing Ecological Soil Screening Levels, Exposure Factors and Bioaccumulation Models for Derivation of Wildlife Eco-SSLs. OSWER Directive 9285.7-55.
	Jager, T. 1998. Mechanistic approach for estimating bioconcentration of organic chemicals in earthworms. Environ. Toxicol. Chem. 17: 2080-2090.
	Los Alamos National Laboratory, 2017. ECORISK Database User Guide, Revision 1. LA-UR-17-26376.
	Los Alamos National Laboratory, 2014. Toxicity Reference Value Development for the Los Alamos National Laboratory, Revision 1, LA-UR-20694.
	Ohio EPA (Ohio Environmental Protection Agency). 2008. Ecological Risk Assessment Guidance Document. Division of Environmental Response and Revitalization. Revised April 2008.
	Sample, B.W., D.M. Opresko, G.W. Sutter, II. 1996. Toxicological Benchmarks for Wildlife. Oak Ridge National Laboratory ES/ER/TM-86/R3. Lockheed Martin Energy Systems Environmental Restoration Program.
	Sample, B. E, J. J. Beauchamp, R. A. Efroymson, and G. W. Suter, II. 1998a. Development and Validation of Bioaccumulation Models for Small Mammals. Oak Ridge National Laboratory ES/ER/TM-219. Lockheed Martin Energy Systems Environmental Restoration Pr...
	Sample, B. E, J. J. Beauchamp, R. A. Efroymson, G. W. Suter, II and T.L. Ashwood. 1998b. Development and Validation of Bioaccumulation Models for Earthworms. Oak Ridge National Laboratory ES/ER/TM-220. Lockheed Martin Energy Systems Environmental Rest...


	Appendix C Water RBC.pdf
	Ecological Risk Assessment IMD
	Attachment C:  Risk-Based Concentrations for Water
	The purpose of this appendix is to provide supporting background for risk-based concentrations (RBCs) provided in Table 2 that correspond to acceptable levels of ecotoxicological risk for hazardous substances in freshwater for benthic invertebrates, f...
	Surface water RBCs are a compilation of criteria from a variety of sources, and account for chronic, including narcotic, effects and also effects to aquatic life and wildlife associated with accumulation in the food chain. All three categories of RBCs...

	Appendix D Probability.pdf
	Ecological Risk Assessment IMD
	Attachment D:  Tier III Probability of Exposure Ecological Risk Assessment
	One option for a Tier III risk assessment is to determine the probability of exposure consistent with Oregon rule (OAR 340-122-0115(6)). Methodologies and examples are presented demonstrating how to conduct these assessments. Tier III requires more ec...
	This example of a Tier III ecological risk assessment provides two cases for how such information should be used in the evaluation of: 1) one habitat within the LOF and assessment population area (APA) and 2) multiple habitats within the LOF and asses...
	CASE 1 – ONE HABITAT AREA
	Site Characterization
	The legal boundaries of the site cover an area of 1 acre, but the dispersal of contamination (Chemical X in soil) has expanded the LOF to an area of 10.5 acres (Figure 2). The assessment entity is a small mammal, selected for its fidelity to the site,...
	Exposure Assessment
	Because the habitat area and area of the LOF are approximately equal, the exposure point concentration is based on twenty samples collected within the LOF. Table 1 shows the chemical concentrations measured in soil. The data were found to be normally ...
	To use the binomial population risk model, variability in the Chemical X soil concentration must be propagated through to the dose estimate. In a simple case, this can be done by applying a deterministic exposure model to the soil concentration data.
	An exposure model converts a soil concentration into a dose of Chemical X to the small mammal from consumption of food items (soil invertebrates) that were themselves exposed to Chemical X in soil. The example exposure model is consistent with the mod...
	Dose  =  (IRsoil x Csoil x Sdry) + (IRfood x Cearthworm x Pdry x Pearthworm)
	Where:
	Dose = Exposure dose (mg/kg/day)
	Csoil = Concentration of Chemical X in soil (mg/kg dry weight)
	Sdry = Fraction of dry material in soil (0.80)
	IRsoil = Ingestion rate of soil (0.0063 kg/kg/day = 3% of IRfood)
	IRfood = Ingestion rate of food (0.209 kg/kg/day)
	Cearthworm = Concentration of Chemical X in earthworms (mg/kg dry weight)
	Pdry = Fraction of dry material in plants and earthworms (0.17)
	Pearthworm = Fraction of earthworms in diet (1.0)
	BW = Body weight of small mammal (0.015 kg)
	and:
	Cearthworm = e[6.066 + (0.2372 x ln(Csoil))]
	The example equation for Cearthworm is typical of equations for calculating biota concentrations based on soil concentrations. These equations are chemical-specific, and can be obtained from sources such as Methods and Tools for Estimation of the Expo...
	In addition to regression relationships, EPA also uses partitioning relationships of worm to soil water (Kww), and water to soil (Kd) to calculate soil to earthworm bioaccumulation factors (BAFs) (USEPA, 2007). This approach can be applied where regre...
	Similarly, for direct soil ingestion, the dry weight soil concentration should be converted to a wet weight soil concentration before calculating the exposure dose. Soil moisture content is assumed to be 20%, so Sdry is assumed to be 0.80. Given the m...
	The exposure doses shown in Table 1 were calculated by directly converting each soil concentration value to a dose. This approach allows for evaluation of the Case 1 example data without the use of Monte Carlo methods. If a probabilistic approach is u...
	Effects Assessment
	A toxicity reference value (TRV), equivalent to an LD50, is selected from the literature. Although the TRV can be represented by a distribution, in most cases it will be a point estimate. In this example, the TRV for Chemical X is 46 mg/kg/day.
	Estimate Local Population Area
	Statute defines the acceptable risk level for protection of ecological receptors as the point before a significant adverse impact occurs to “a population of plants or animals in the locality of the facility”. ORS 465.315(1)(b)(A). Rule provides a quan...
	The literature cited in DEQ’s 1998 Guidance for Ecological Risk Assessment used dispersal distance, defined as the distance an animal moves from its natal home range, as a surrogate to estimate local population size (Waser, 1987). Waser et al., demons...
	Based on this review, information on the home range together with considerations of the size of the locality of the facility (Wells and Richmond, 1995; ORS 465.315(1)(b)(A)) provide the key information needed to define the local population for ecologi...
	Alternatively, if the receptor’s home range is smaller or equal to the LOF, the LOF should be the starting point for defining local population assessment area. If the area of the LOF is equal to or less than approximately seven home ranges of the rece...
	In addition to dispersal information and area of the LOF, other factors related to landscape conditions that represent dispersal barriers should be considered in defining location population area. This may include roads, water bodies (streams, rivers,...
	For the example provided in this appendix, the average home range of the receptor of concern is given as 0.5 acre.
	Estimate Local Population Abundance
	Information on population density can be taken from the literature, such as U.S. EPA’s Wildlife Exposure Factors Handbook, or scaling relationships can be used to calculate it. For this example, the annual average population density of the receptor is...
	Calculate p
	Given that the dose estimates appear to be normally distributed, and because the TRV is a point estimate, the following equation (a modified form of Equation 5 in DEQ’s Guidance for Ecological Risk Assessment) is used to estimate p, the probability th...
	where:
	p = Probability of exposure > TRV (unitless)
	(Z = Cumulative distribution function of a standard normal random variable (MS-Excel® NORMSDIST function)
	xEXP = Mean of exposure dose (mg/kg/day)
	sEXP = Standard deviation of exposure dose (mg/kg/day)
	TRV = Point value of Toxicity Reference Value (mg/kg/day).
	Often, environmental data are found to be lognormally distributed instead of normally distributed. If the data had been lognormally distributed, the log transformation of both the dose and the TRV would be necessary.
	With a dose of 41 mg/kg/day, a standard deviation of 11 mg/kg/day, and a TRV of 46 mg/kg/day, p is calculated to be 0.36. In other words, there is a 36% chance that exposure (as dose) to an individual animal will exceed the TRV.
	Calculate b
	The definition of acceptable risk to an ecological population (OAR 340-122-0115(6)) requires an evaluation using the cumulative binomial function. The following equation is used to calculate b, the probability that more than 20% of the total local pop...
	where:
	y = 20 percent of the population [y = INT(0.2n)]
	n = size of the local population (rounded down to a value evenly divisible by 5)
	p = probability of individual exposure > TRV
	b = probability that more than 20% of the total population will have exposure > TRV
	INT = MS-Excel® integer function
	BINOMDIST = MS-Excel® binomial distribution function (cumulative).
	The cumulative BINOMDIST function calculates the probability that at most y percent of the population will be exposed to a dose greater than the TRV. To calculate the probability that more than y percent of the population will be exposed to a dose gre...
	The value of n should be rounded down to the nearest number evenly divisible by 5. This will avoid unrealistically high calculated values of b as an artifact of the calculation method given that y must be an integer.
	In this example, we calculate 63 animals in the local population. We will round this down and use n = 60. Twenty percent of the population equals 12, so y = 12. With n = 60, y = 12, and p = 0.36, b is calculated to be over 0.99, as shown in Table 2. T...
	Alternative Method Using Look-Up Table
	As an alternative to calculating b, DEQ prepared Table 7 as a look-up table. Find the calculated number of animals at your site in the first column, and then compare the calculated probability p of individual exposure greater than the TRV with the lim...
	In Case 1, using a population n = 60, the limit of individual probability of harm from Table 8 is 0.145. The calculated value of p = 0.36 is above this limit, so DEQ would determine that the risk to the population is unacceptable. This simple screenin...
	CASE 2 – CONSIDERATION OF MULTIPLE HABITAT AREAS
	Site Characterization
	This case is identical in most respects to Case 1. Here, however, the field survey reveals two habitat types within the LOF (Figure 2). These habitat types have different soil concentrations of Chemical X and different area sizes. Information on the s...
	Exposure Assessment
	Twenty soil samples were collected within Habitat Type A, and fifteen samples were collected within the larger Habitat Type B, as shown in Table 3. Habitat Type A has the same concentration characteristics as in Case 1. Habitat Type B has an arithmeti...
	Given these data, and assuming that small mammals have access to all habitat types, and that exposure can only occur in suitable habitat, we considered four ways to calculate exposure. Three approaches involve calculating weighted means and weighted s...
	Calculation of Weighted Mean and Weighted Standard Deviation
	Weighted Mean
	,,𝑥.-𝑤.=,,𝑖=1-𝑛-,𝑤-𝑖.,𝑥-𝑖..-,𝑖=1-𝑛-,𝑤-𝑖...
	Weighted Standard Deviation
	,𝑆𝐷-𝑤.= ,,,𝑖=1-𝑛-,𝑤-𝑖..,(,𝑥-𝑖.−,,𝑥.-𝑤.)-2.-,𝑛−1-𝑛.,𝑖=1-𝑛-,𝑤-𝑖....
	Where:
	xi = dose associated with sample i
	wi = weight associated with sample i
	n = number of samples
	̅xw = weighted mean dose
	SDw = weighted standard deviation of dose
	Approaches to Consider Multiple Habitats
	(1) Combined Habitat Areas. Combine samples from the two habitat types, excluding any samples taken outside of habitat. The combined 35 soil samples result in a calculated arithmetic mean dose of 36 mg/kg/day, with an arithmetic standard deviation of ...
	(2) Habitat Area-Weighting. Calculate a habitat area-weighted estimate of exposure (i.e., by assuming exposure is proportional to the areal extent of suitable habitat types). Table 4 shows the calculation of habitat area-weighted soil dose. The habita...
	(3) Habitat Quality-Weighting. Calculate a habitat quality-weighted estimate of exposure (i.e., by assuming exposure is proportional to the quality of suitable habitat types). Table 5 shows the calculation of habitat quality-weighted soil dose. The ha...
	(4) Habitat Area- and Quality-Weighting. Calculate a habitat area- and quality-weighted estimate of exposure (i.e., by assuming exposure is proportional to both the areal extent and attractiveness of each habitat type). Table 6 shows the calculation o...
	Table 7 shows a comparison of values using the different calculation methods.
	Effects Assessment
	As in Case 1, the TRV for Chemical X is a point estimate of 45 mg/kg/day.
	Estimate Assessment Population Area
	As described for Case 1, the local assessment population area for the small mammal is estimated as 10.5 acres. However, suitable habitat covers only 7.5 acres within this local assessment population area, making 7.5 acres the basis for population abun...
	Estimate Local Population Abundance
	Using the same population density described for Case 1 (6 animals per acre), but considering only 7.5 acres of suitable habitat, gives an estimated local population abundance of, on average, 45 individuals (n = 45). Twenty percent of the population is...
	Calculate p
	The calculation of individual probabilities p is shown in Table 7. Because most of the weighted data did not show a discernible distribution, Monte Carlo evaluations were needed. Depending on the assumptions guiding the calculation of exposure, calcul...
	Calculate b
	Table 7 shows the calculation of b, the probability that more than 20% of the total local population will receive an exposure exceeding the TRV. With n = 45, y = 9, and various values for p, calculated values of b range from a low of 3.8% chance of ad...
	Alternative Method Using a Look-Up Table to Determine Acceptability
	As with Case 1, b does not need to be calculated. Instead, the individual probability p can be compared with the limit shown in Table 8 for the appropriate value of n. Using the table results in the same conclusion that would be reached using the cumu...
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	TABLE 1
	Case 1 (Habitat Type A)
	Concentration of Chemical X in Soil, and Calculated Exposure Dose
	Dose of Chemical X
	Concentration of Chemical X in Soil
	(mg/kg/day)
	(mg/kg dry weight)
	43
	71
	23
	5
	27
	10.5
	41
	59
	52
	160
	66
	420
	36
	37
	39
	48
	33
	26
	48
	118
	41
	63
	41
	64
	23
	5
	44
	83
	46
	100
	41
	63
	51
	145
	33
	23.5
	60
	280
	36
	37
	41
	Mean
	11
	Standard Deviation
	Normal
	Distribution
	TABLE 2
	Case 1 (Habitat Type A)
	Calculation of Probability b
	Value
	Parameter
	41 mg/kg/day
	Mean Dose
	11 mg/kg/day
	Standard Deviation of Dose
	46 mg/kg/day
	Toxicity Reference Value (TRV)
	0.33
	Individual Probability (p)
	60
	Number of small mammals (n)
	12
	20% of small mammal population (0.2 x n)
	0.98
	Probability b
	TABLE 3
	Case 2 (Two Habitat Types)
	Concentration of Chemical X in Soil, and Calculated Exposure Doses
	Habitat Type B
	Habitat Type A
	Dose
	Concentration
	Dose
	Concentration
	(mg/kg/day)
	(mg/kg dry wt)
	(mg/kg/day)
	(mg/kg dry wt)
	23
	5
	43
	71
	27
	11
	23
	5
	32
	23
	27
	10.5
	33
	26
	41
	59
	36
	37
	52
	160
	38
	43
	66
	420
	32
	22
	36
	37
	31
	20
	39
	48
	31
	19
	33
	26
	34
	27
	48
	118
	26
	9.5
	41
	63
	23
	5
	41
	64
	31
	18
	23
	5
	23
	5
	44
	83
	30
	17
	46
	100
	41
	63
	51
	145
	33
	23.5
	60
	280
	36
	37
	30
	Habitat B Mean Dose
	41
	Habitat A Mean Dose
	4.8
	Standard Deviation
	11
	Standard Deviation
	Normal
	Distribution
	Normal
	Distribution
	Combined Habitat
	36.3
	Mean Dose
	10.5
	Standard Deviation
	TABLE 4
	Case 2
	Calculation of Area-Weighted Dose
	Area-Weighted Dose (mg/kg/d)
	Area Fraction
	Mean Dose (mg/kg/d)
	Habitat Area HA (acres)
	[Dose ( Area Fraction]
	(HA ( Total HA)
	Habitat
	0.33
	2.5
	A
	14
	41
	20
	30
	0.67
	5
	B
	Total = 34
	Total = 7.5
	TABLE 5
	Case 2
	Calculation of Quality-Weighted Dose
	Quality-Weighted Dose (mg/kg/d)
	 Quality Fraction
	Habitat Quality (HQ) (unitless)
	Mean Dose (mg/kg/d)
	[Dose ( Quality Fraction]
	(HQ ( Total HQ)
	Habitat
	0.80
	1
	A
	33
	41
	0.20
	0.25
	B
	6
	30
	Total = 39
	TABLE 6
	Case 2
	Calculation of Area- and Quality-Weighted Dose
	Area&Quality-Weighted Dose [Dose (    (HA ( HQ) ( ((HA ( HQ)]
	Habitat Area&Quality Fraction
	Weighted Mean Dose  (mg/kg/d)
	Habitat Quality HQ (unitless)
	Habitat Area HA (ha)
	Habitat Area & Quality Factor
	(HA ( HQ) ( ((HA ( HQ)
	(HA ( HQ)
	Habitat
	0.67
	2.5
	1.00
	2.5
	A
	27
	41
	0.33
	1.25
	0.25
	5
	B
	10
	30
	Total = 37
	Total = 3.75
	TABLE 7
	Case 2
	Effect of Different Weighting Methods
	Both Habitat Area and Quality Weighting
	No Weighting of Combined Habitat Areas
	Habitat Quality Weighting
	Habitat Area Weighting
	Variable
	Mean Dose (mg/kg/day)
	38
	39
	34
	36
	Standard Deviation of Dose (mg/kg/day)
	10.8
	10.9
	9.5
	10.4
	Individual Probability p
	0.22
	0.25
	0.12
	0.17
	0.53
	0.73
	0.038
	0.43
	Probability b
	Note: n = 45; 0.2 x n = 9
	TABLE 8
	Acceptable Probabilities in a Tier III Ecological Local Population Study
	The calculated individual probability (p) of an animal receiving a dose greater than the TRVb, must be less than or equal to the following
	If you have the following number of animals (n) in your local
	population areaa
	0.10
	c
	0.11
	<10
	0.115
	10 - 14
	0.12
	15 - 19
	0.125
	20 - 24
	0.13
	25 - 29
	0.135
	30 - 39
	0.14
	40 - 49
	0.145
	50 - 74
	0.152
	75 - 99
	0.157
	100 – 199
	0.168
	> 200
	0.20
	d
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