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1.0
BACKGROUND.

Appendix A (Site Inspection Report Outline) of the Performance Work Statement (PWS) for the Formerly Used Defense Sites (FUDS) Military Munitions Response Program (MMRP) Site Inspection (SI) contains the requirement to conduct a screening-level risk assessment, for both human and ecological receptors.  The purpose of this requirement is to conservatively evaluate the potential for adverse effects to human health and the environment due to site contamination.  Conduct of a screening-level assessment can be used to determine areas that do not pose a significant threat, areas that require further investigation or areas that require a removal action.  It can also allow reduction of contaminants, pathways and receptors requiring assessment in the subsequent Remedial Investigation (RI), should such be necessary.  This document is intended to define the level of effort necessary to make an evaluation of ecological threats by way of a Screening-Level Ecological Risk Assessment (SLERA).
2.0
INTRODUCTION.

The FUDS MMRP SI SLERA process described here, and shown graphically in Attachment 1, is consistent with the U.S. Environmental Protection Agency’s (USEPA’s) Ecological Risk Assessment Guidance for Superfund (ERAGS): Process for Designing and Conducting Ecological Risk Assessments (USEPA 1997).  Steps 1 and 2 of ERAGS’ 8-step process make up the SLERA.   The U.S. Army Biological Technical Assistance Group (USA BTAG) has written a document, Technical Document for Ecological Risk Assessment: A Guide to Screening Level Ecological Risk Assessment (USA BTAG 2005a), to more clearly explain the SLERA process.  That document forms the basis of this paper
.

ERAGS defines the SLERA process as follows: “A simplified risk assessment that can be conducted with limited data; where site-specific information is lacking, assumed values should consistently be biased in the direction of overestimating risk… The need for conservatism is to provide a defensible conclusion that negligible ecological risk exists or that certain contaminants and exposure pathways can be eliminated from consideration.”  The SLERA is generally meant to be a simple desktop analysis to eliminate substances, pathways, receptors or even entire sites from further consideration. This occurs through a relatively cost/time efficient effort that requires very limited data from the site and relies heavily on literature information.  Since by definition the SLERA is designed to be cost and time efficient, assumptions and parameters used in the process are heavily biased to reduce the probability of incorrectly eliminating releases from further consideration.

3.0
MANAGEMENT GOALS FOR ERA.

Prior to conducting any ecological risk assessment (ERA), social and political considerations are used with site information to develop management goals. Management goals are defined as general statements about the desired condition of ecological values of concern (USEPA, 1998). These goals may vary from "no unreasonable effects on bird survival” to "minimize surface water impacts" to "reestablish a tall grass prairie."  The Army BTAG has written a paper, Technical Document for Ecological Risk Assessment: Process for Developing Management Goals (USA BTAG 2005b), describing the Army’s approach to management goal development.  Management goal development involves determining whether resources are present on-site that require protection.  Several factors are taken into consideration for managing an area or site: the objectives of the property owner, current and reasonable future land use, regulatory requirements, the ecosystem and the environmental needs of the community or other stakeholders.  

The determination is first made whether important ecological places are present on-site (see Attachment 2), then valuable biological resources within each place are identified as the focus for management goal development.  If the site does not contain important ecological places, assessment is made as to whether the site is managed for ecological purposes.  This could occur if the property owner wishes to maintain habitat for game birds for hunting purposes, for example.  If not, the overarching goal of avoidance of widespread lethal impacts to plants and animals is established and the absence of such should be confirmed during the site walkover.  Another point where the process can end is if the site does not provide adequate habitat to support populations of valued receptors.  An early departure from the SLERA process for these reasons meets the CERCLA requirement for an ERA and should be clearly documented and substantiated in the SI report.
4.0
ERAGS, STEP 1.

Problem formulation and ecological effects evaluation for the SLERA is Step 1 of the ERAGS process (USEPA 1997). The purpose of this step is to gather existing data about the site and associated chemicals to identify how those chemicals might affect organisms within the ecosystem. The Army BTAG has prepared a technical document specifically for planning an ERA (USA BTAG 2002). This document applies the U.S. Army Corps of Engineers (USACE) Technical Project Planning (TPP) guidance (USACE 1998).

ERAGS recommends establishing a "picture" of the site to assist in problem formulation.  This picture is the conceptual site model (CSM).  In development of the CSM, the following questions are addressed: Do transport pathways exist at the site that could result in toxic exposures to terrestrial or aquatic receptors?  Do exposure pathways exist where receptors are in direct contact with the contaminated media?  Do transport pathways exist at the site wherein the consumption of prey containing elevated body burdens results in chemical exposure at levels that can cause harm to predators?


The SLERA’s most valuable function is to help define the Chemicals of Ecological Concern (COECs) from the larger list of Chemicals of Potential Ecological Concern (COPECs) for evaluation during the RI. The SLERA can also help define which receptors and pathways to those receptors will be evaluated in the baseline ecological risk assessment (BERA).

Receptors evaluated in the SLERA should represent generic feeding guilds (species that have similar food sources and feeding habits) that are ecologically important at the site.  These can include plants, soil invertebrates (e.g., worms and insects), small mammals, and birds in terrestrial systems and plants, invertebrates and fish in aquatic systems.  In order to screen out COPECs it is important to demonstrate that all potentially exposed organisms have been evaluated.  For this reason, feeding guilds representing receptor species that demonstrate high exposure tendencies are evaluated.  This is done so that it can be shown with confidence that other species, likely less exposed, are also protected.  
5.0
ERAGS, STEP 2.


The second step of the ERAGS process is the screening-level exposure estimate and risk calculation.  Sampling in the SI should have been biased to locations where munitions constituents (MC) are expected to be more concentrated.  This will help insure that potential risks will not be overlooked.  In this step of the SLERA, the potential for risk is identified by the hazard quotient (HQ), which is an estimate of exposure divided by an estimate of the chemical’s toxicity.  For the MMRP SIs, the maximum chemical-specific media concentrations and screening benchmarks that relate acceptable media concentrations will be used for these calculations.  In selecting the benchmarks, consideration should be given to the receptors expected to be present and the pathways to their exposure.  Attachment 3 provides the recommended hierarchy for benchmark selection.  This hierarchy, however, should be evaluated during the TPP meeting.

The SLERA process will conclude with a scientific/management decision point at which it will be determined that: 1) ecological threats are negligible; 2) a potential for adverse effects exists and a site-specific BERA is needed; or 3) inadequate information exists to make a decision.  As noted previously, these decisions may be made relative to specific chemicals, pathways and/or receptors.

Decision rules are applied to the results for interpretation of potential risks.  Note that HQs will not be added to obtain a hazard index (HI) for exposure to multiple chemicals.  For HQ values exceeding 1, the potential for adverse effects from that chemical to the receptor is concluded to be possible.  If this is the case, however, it does not automatically indicate that a BERA is required (see below).  In contrast, if the resulting HQ is equal to or less than 1, the potential for risks due to that chemical can be considered negligible and therefore may be dropped from further consideration of risk for that group of receptors.  The remaining possibility is that the present information available is insufficient to determine potential risks of exposure to the chemical, and hence that chemical is retained pending further review once additional data collection is completed. 
6.0
IMPLEMENTATION GUIDANCE.

The following is intended as a guide to the MMRP SI SLERA process as delineated in the flowchart (Attachment 1).

The first step is to determine if the site adequately supports ecological populations and if there is any need to evaluate potential threats.  Using the checklist (Attachment 2), determine if important ecological places exist on-site.  Also, evaluate if adequate habitat exists to support populations of receptors.  Note that lack of habitat (i.e., the site is a parking lot) negates the need to conduct the SLERA.  If the site does not contain important ecological places, then evaluate if the site is managed for ecological purposes.  If not managed for ecological purposes, establishing a management goal that protects resources from widespread lethal impacts to flora and fauna might be appropriate. Examples of such adverse effects include animals dead from acute toxic effects or large areas lacking vegetation.  In such latter cases toxic effects should be distinguished from physical stressors such as truck traffic.   In the FUDS MMRP SI program we do not expect to see widespread lethal impacts due to MC, but the absence should be confirmed during the site walkover.   In such cases, the ERA process stops and the results are documented in the SI Report.

If important ecological places exist on-site, or the site is managed for ecological purposes, the SLERA process begins.  Guided by the initial CSM, evaluate the potentially exposed populations and select the feeding guilds (e.g., benthic invertebrates or small mammalian herbivores) representing highly-exposed populations.  Based on the media sampled and the selected feeding guilds, appropriate screening benchmarks for MC are selected according to the hierarchy (Attachment 3).  It should be noted that Attachment 3 is not all inclusive nor the only acceptable hierarchy of benchmark values.  Certain projects and some regulatory jurisdictions may require other sources of benchmark values that should be established and documented during the TPP meeting.  If multiple benchmarks are available (e.g., invertebrates, plants and herbivores), conservatism should be maintained and the lowest value used for the screen.

Compare the maximum detected on-site concentrations to the screening benchmarks to determine an HQ.  If the HQ is equal to or less than one, the potential for ecological risk for that chemical and receptor group is negligible and the ERA process stops.  The results of the SLERA are then documented in the SI Report.  If the HQ is above one and on-site concentrations are above background, there is reason to believe that ecological risks are possible, and the ERA process should continue into the RI, where a BERA will be conducted and a weight-of-evidence approach is employed.  The results of the SLERA are then documented in the SI Report.  Note that an HQ above one is not necessarily indicative of risks.  HQs above one should be reviewed to evaluate the significance of the exceedance of the benchmark and whether or not additional study is required.

If the planning process and the CSM fail to address all media (perhaps on-site surface water was present but was not sampled), there may be inadequate information to make site decisions.  Uncertainty exists relative to whether the media may be contaminated or if a potential for risks exists, and further investigation is required.  For the MMRP SI process, this will mean continuing the SLERA during the RI or moving into a BERA to determine if there is potential for unacceptable risks due to these media.  The results of the SLERA and recommendations for further work should be documented in the SI Report.
7.0
REFERENCES

U.S. Army Biological Technical Assistance Group (USA BTAG).  2002.  Technical Document for Ecological Risk Assessment: Planning for Data Collection.  SDIM-AEC-ER-TR-2002017.  January.  http://aec.army.mil/usaec/cleanup/btag00.html
USA BTAG.  2005a. Technical Document for Ecological Risk Assessment: A Guide to Screening Level Ecological Risk Assessment.  April.  http://aec.army.mil/usaec/cleanup/btag00.html
USA BTAG.  2005b. Technical Document for Ecological Risk Assessment: Process for Developing Management Goals.  August.  http://aec.army.mil/usaec/cleanup/btag00.html
U.S. Army Corps of Engineers (USACE) USACE.  1998.  Technical Project Planning (TPP) Process.  EM 200-1-2.  31 August.  (currently in revision)  http://www.usace.army.mil/inet/usace-docs/eng-manuals/em200-1-2/toc.htm
USACE, 2001.  15 December.  Standard Scopes of Work for HTRW Risk Assessments.   EP 200-1-15.  http://www.usace.army.mil/usace-docs/eng-pamphlets/ep200-1-15/
USACE, 2003.  Conceptual Site Models for Ordnance and Explosives (OE) and Hazardous, Toxic, and Radioactive Waste (HTRW) Projects.  EM 1110-1-1200.  (currently in revision)  http://www.usace.army.mil/inet/usace-docs/eng-manuals/em1110-1-1200/toc.htm
U.S. Environmental Protection Agency (USEPA).  1997.  June.  Ecological Risk Assessment Guidance for Superfund: Process for Designing and Conducting Ecological Risk Assessments.  Environmental Response Team.  OSWER Directive # 9285.7-75.  http://www.epa.gov/oswer/riskassessment/ecorisk/ecorisk.htm
USEPA. 1998. Guidelines for Ecological Risk Assessment. EPA/630/R-95/002F. U.S.

Environmental Protection Agency. Washington, D.C.  http://cfpub.epa.gov/ncea/cfm/recordisplay.cfm?deid=12460
USEPA, 2001.  ECO Update.  The Role of Screening-Level Risk Assessments and Refining Contaminants of Concern in Baseline Ecological Risk Assessments. EPA 540/F-01/014, publication 9345.0-14.  June.  http://www.epa.gov/oswer/riskassessment/ecoup/pdf/slera0601.pdf


[image: image1]
ATTACHMENT 2.  ARMY CHECKLIST FOR IMPORTANT ECOLOGICAL PLACES
	Army Checklist for Important Ecological Places

	
	

	1
	Locally important ecological place identified by the Integrated Natural Resource Management Plan, BRAC Cleanup Plan or Redevelopment Plan, or other official land management plans

	2
	Critical habitat for Federal designated endangered or threatened species

	3
	Marine Sanctuary

	4
	National Park

	5
	Designated Federal Wilderness Area

	6
	Areas identified under the Coastal Zone Management Act

	7
	Sensitive Areas identified under the National Estuary Program or Near Coastal Waters Program

	8
	Critical areas identified under the Clean Lakes Program

	9
	National Monument

	10
	National Seashore Recreational Area

	11
	National Lakeshore Recreational Area

	12
	Habitat known to be used by Federal designated or proposed endangered or threatened species

	13
	National preserve

	14
	National or State Wildlife Refuge

	15
	Unit of Coastal Barrier Resources System

	16
	Coastal Barrier (undeveloped)

	17
	Federal land designated for protection of natural ecosystems

	18
	Administratively Proposed Federal Wilderness Area

	19
	Spawning areas critical for the maintenance of fish/shellfish species within river, lake, or coastal tidal waters

	20
	Migratory pathways and feeding areas critical for maintenance of anadromous fish species within river reaches or areas in lakes or coastal tidal waters in which fish spend extended periods of time

	21
	Terrestrial areas utilized for breeding by large or dense aggregations of animals

	22
	National river reach designated as Recreational

	23
	Habitat known to be used by state designated endangered or threatened species

	24
	Habitat known to be used by species under review as to its Federal endangered or threatened status

	25
	Coastal Barrier (partially developed)

	26
	Federally-designated Scenic or Wild River

	27
	State land designated for wildlife or game management

	28
	State-designated Scenic or Wild River

	29
	State-designated Natural Areas

	30
	Particular areas, relatively small in size, important to maintenance of unique biotic communities

	31
	State-designated areas for protection or maintenance of aquatic life

	32
	Wetlands

	33
	Fragile landscapes, land sensitive to degradation if vegetative habitat or cover diminishes



 Based on USEPA (1990) 55 FR 51624, Dec. 14, 1990 Table 4-23 – Sensitive Environments Rating Values and ERAGS (USEPA, 1997a) Exhibit 1-1 List of Sensitive Environments

ATTACHMENT 3.  HIERARCHY OF ECOLOGICAL SCREENING VALUES FOR MUNITIONS CONSTITUENTS 
ENERGETICS

USACHPPM Wildlife Toxicity Assessments (WTAs) and Terrestrial Toxicity Database (TTD).  WTAs address a primary wildlife and habitat risk evaluation component--subsequent and related toxicity associated with exposures to a specific chemical--through rigorous investigation and evaluation of toxicity data, and logical derivation of terrestrial wildlife Toxicity Reference Values (TRVs).  The TTD is an assemblage of chemical-specific soil screening levels (SSLs) and TRVs that assist in plant, invertebrate and wildlife risk identification.  

http://chppm-www.apgea.army.mil/tox/HERP.aspx
Risk Assessment Information System (RAIS) Ecological Benchmark Tool.  Screening ecological benchmarks are used to identify chemical concentrations in environmental media that are at or below thresholds for effects to ecological receptors. The Environmental Sciences Division of Oak Ridge National Laboratory developed and compiled a comprehensive set of ecotoxicological screening benchmarks for surface water, sediment, and surface soil applicable to a range of aquatic organisms, soil invertebrates, and terrestrial plants. These benchmarks, or updates performed in collaboration with the Center for Information Studies at the University of Tennessee and the Bechtel Jacobs Corp., are provided as a searchable database. Links to supporting technical reports from which the benchmarks were obtained are also provided.  In addition, benchmarks from many other national and international sources were added to the database in September 2003. http://risk.lsd.ornl.gov/cgi-bin/eco/ECO_select
METALS AND OTHER MC
USEPA Ecological Soil Screening Levels (Eco-SSLs).  The Eco-SSLs are soil screening numbers. Screening ecotoxicity values are derived to avoid underestimating risk. Requiring a cleanup based solely on Eco-SSL values would not be technically defensible.  The Eco-SSL web site provides an overview of the contaminant. Separate discussions are provided for each receptor group including a comprehensive list of literature evaluated under the effort, and a summary of data used in deriving Eco-SSL values. http://www.epa.gov/ecotox/ecossl/
RAIS Ecological Benchmark Tool.  http://risk.lsd.ornl.gov/cgi-bin/eco/ECO_select
USEPA Ambient Water Quality Criteria (AWQC).   EPA's compilation of national recommended water quality criteria is presented as a summary table containing recommended water quality criteria for the protection of aquatic life and human health in surface water for approximately 150 pollutants. These criteria are published pursuant to Section 304(a) of the Clean Water Act (CWA) and provide guidance for states and tribes to use in adopting water quality standards. http://www.epa.gov/waterscience/criteria/wqcriteria.html
ATTACHMENT 1.  MMRP SI SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT PROCESS
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Do important ecological places exist?


(see Attachment 2)


Sensitive environments?


Significant habitat?





Potential for risk is negligible


(HQ ≤ 1)





Inadequate information to make decision





Potential for adverse effects (HQ > 1)*





Initiate SLERA


Initiate CSM


Select feeding guilds


Select screening benchmarks


        (see Attachment 3)


Potential for Risk = exposure/toxicity





Exit process


Document in SI Report





Develop management goals considering avoidance of widespread lethal impacts to plants and animals.  Make observations of acute effects during the site visit.





Is the site managed for ecological purposes?





* Note that an HQ above one is not necessarily indicative of risks.  HQs above one should be reviewed to evaluate the significance of the exceedance of the benchmark and whether or not additional study is required.











� It should be noted that a SLERA can be performed using other methods than those delineated here (e.g., calculating intake; refinement of the exposure assumptions, etc.).  Those procedures are equally as valid as the process identified in this paper for the MMRP SI process.  The reader is directed to USA BTAG 2005a for additional details.
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