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hazardous substances for the purpose of taking remedial action. To meet this requirement, EPA
developed the Hazard Ranking System (HRS} (47 FR 31180, July 16, 1982) to evaluate sites for
possible inclusion on the National Priorities List (NPL). The NPL includes those sites that appear to
pose the most serious threats to public health or the environment, and are eligible for Superfund-
financed remedial action.

The Superfund Amendments and Reauthorization Act of 1986 (SARA) required EPA to revise the
HRS to more accurately "assess the relative degree of risk to human heaith and the environment
posed by sites.” SARA also required the HRS to take into account recreational use of surface
waters, contamination of the human food chain and drinking water supplies, and potential
contamination of ambient air. EPA revised the HRS in response to these mandates {55 FR 51532,
December 14, 1930). The revised HRS requires more data than the original HRS, and the site
assessment process has been restructured accordingly. Changes to the site assessment process
are also the result of balancing the need to accurately assess site conditions with the need to
conserve resources.

1.3 THE SUPERFUND PROCESS
EPA uses a structured program to determine appropriate response for Superfund sites (Figure 1-1):

® The site assessment phase identifies sites for the NPL.
® The remedial phase determines the extent of contamination and implements cleanup
remedies.

The primary objective of the site assessment phase is to obtain the data necessary to identify the
highest priority sites posing threats to human health and the environment. The site assessment
phase begins with site discovery, or notification to EPA of possible releases of hazardous
substances. Sites are discovered by Regional EPA offices, State agencies, and citizens who file a
PA petition. Section 105{d)} of SARA established the PA petition as a formal mechanism for
citizens to report potential hazardous waste sites. Publication 8200.5-301FS, "Preliminary
Assessment Petition,” by EPA's Office of Emergency and Remedial Response describes the
process. Once discovered, sites are entered into the Comprehensive Environmental Response,
Compensation, and Liability Information System {CERCLIS), EPA’s computerized inventory of
potential hazardous waste sites. EPA then evaluates the potential for a release of hazardous
substances from a site during two investigative steps:

P

EPA on every CERCLIS site. PA investigators collect readily available information and
conduct a site and environs reconnaissance. The PA is designed to distinguish between
sites that pose little or no threat to human health and the environment and sites that require
further investigation. The PA also identifies sites requiring assessment for possible
emergency response actions.

# Site Inspection (Sl): If the PA recommends further investigation, an Sl is performed. Si
investigators typically collect waste and environmental samples t¢ determine the
substances present at a site and whether they are being released to the environment. The
objective of the Sl is to identify which sites have a high probability of qualifying for the
NPL. A second objective is to identify sites posing immediate health or environmental
threats which require emergency response.




1. INTRODUCTION

EPA headquarters and a natignal site assessment workgroup produced this guidance for Regional,
State, and contractor staff who manage or perform preliminary assessments {PAs). EPA has
focused this guidance on the types of sites and site conditions most commonly encountered.

The PA approach described in this guidance is generally applicable to a wide variety of sites.
However, because of the variability among sites, the amount of information available, and the level
of investigative effort required, it is not possible to provide guidance that is equally applicable to all
sites. PA investigators should recognize this and be aware that variation from this guidance may
be necessary for some sites, particularly for PAs performed at Federal facilities, PAs conducted
under EPA’s Environmental Priorities Initiative (EP1}, and PAs at sites that have previously been
extensively investigated by EPA or others.

1.1 PURPQSE OF THIS GUIDANCE

The purpose of this guidance is to provide instructions for conducting a PA and reporting results.
This guidance discusses the information required to evaluate a site and how to obtain it, how to
score a site, and reporting requirements. This document also provides guidelines and instruction on
PA evaluation, scoring, and the use of standard PA scoresheets. The overall goal of this guidance
is to assist PA investigators in conducting high-quality assessments that result in correct site
screening or further action recommendations on a nationally consistent basis.
This document is structu
® Section 1, Introduction: Provides background on the purpose and implementation of
Superfund legislation, discusses the structure of the Superfund process, and provides
specific detail on the purpose and role of the PA in the site assessment process.

® Section 2, Conducting the PA Investigation: Provides a detailed discussion of data
gathering for the PA, including types of sites encountered, conducting file searches,
gathering additional "desktop" information, and preparing for and conducting site
reconnaissance. .

® Section 3, Site Evaluation and Scoring: Furnishes factor-by-factor instruction to evaluate
the data collected to develop a site score using PA scoresheets, and discusses the role of

professional judgment in the site evaluation process.

# Section 4, Reporting Requirements: Discusses the information needs for PA reporting,
provides a detailed outline of a standard PA report, and addresses the use of a standard
form for recording site characteristics information.

& Section 5, Reviews: Provides guideiines to review the site evaluation and score, discusses
critical aspects of the evaluation that may impact site disposition, and provides guidelines
to apply analytical data.

1.2 CERCLA/SARA LEGISLATION

In 1980, Congress enacted the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA), commonly known as Superfund, to respond to the threats posed by
uncontrolled reteases of hazardous substances into the environment. Section 105 of CERCLA
required EPA to establish criteria for determining priorities among releases or threatened releases of



Figure 1-1
The Superfund Process

SITE ASSESSMENT PHASE

-y

X HAZARD NATIONAL
PRELIMINARY SITE
DISCOVERY |—#  CERCLIS |—#={ ASSESSMENT | INSPECTION | g g@gﬁﬁ \_,.. Pnlag¥|es
(PA) (S (MRS) (NPL)

Y Y

|
( NFRAP (INFORMATION PROVIDED TO STATES
~

& OTHER REGULATORY AUTHQRITIES)

No FURTHER R EDI AL ACTION IRANAED

REMOVAL ACTIONS MAY OCCUR AT ANY STAGE

REMEDIAL PHASE

REMEDIAL REMEDIAL
;g}ggg}’% INVESTIGATION/ n HE%ERD DESIGN/ OPERATION
| FEASIBILTY |- | | REMEDAL | AND
LIST STUDY DECISION ACTION > MAINTENANGE
(NPL) (RIIFS) (ROD) (RD/RA)

o A— REMOVAL ACTIONS MAY OCCUR AT ANY STAGE “—-h\




At the end of both the PA and Sl, EPA applies the HRS to derive a site score and determine either
that further investigation is necessary or that the site should receive a "no further remediail action
planned”™ (NFRAP} recommendation. A NFRAP reccmmendation means that further action under
ch sites may be reexamined later if

h H .
the Federal Superfund program is not planned; however, su

warranted. File information for NFRAP sites is provided to the State, or other regulatory
authorities, which may aiso take action on their own.

The S! can be conducted in one stage or two. QOften, the Sl can be structured to test the critical
PA conclusions that resulted in the recommendation for an S!; the information developed may be
sufficient for EPA to determine either that the site requires no further action or that it is likely to
score high enough for NPL consideration, If further investigation is necessary to document an HRS
score, an expanded Si can be conducted. A site with an HRS score of 28.50 or greater is eligible
for proposal to the NPL, and a formal HRS package may be prepared.

These steps -- discovery, entry intd CERCLIS, PA, Sl, expanded Si (if warranted), HRS package
preparation, and placement on the NPL -- make up the site assessment phase of the Superfund
nrocess. An important aspect of this orocess is its screening function, identifving sites that will
not score high enough ar are otherwise ineligible for the NPL, and removing them from further
consideration. While ali sites in CERCLIS undergo a PA, only about 3 out of 5 (historically) have

been found to require an Sl, and only 1 in about 15 or 20 warrant placement on the NPL.

Decisions made during the site assessment phase determine which sites are addressed during-the
remedial phase of the Superfund program. The objective of the remedial phase is to implement
remedies that eliminate, reduce, or control risks to human health and the environment.
Investigations and analyses identify the best cleanup alternative for a site:

® Remedial Investigation (Rl}); An Rl is conducted at ali NPL sites. The Rl is a field
investigation to characterize the nature and extent of contamination at a site. The Rl
supports development, evaluation, and selection of the appropriate response aiternative.

® Feasibility Study (FS): Based on the data coliected during the RI, options for final remedial
actions are developed and evaluated in the FS. The most viable cleanup options are
evaluated based on several criteria: ability to protect human heaith and the environment;
iong- and short-term effectiveness; ability to comply with applicable State and Federal
requirements; ability to reduce waste toxicity, mobility, or volume; implementability; State
and community acceptance; and cost.

® Record of Decision (ROD): After all facts about a site have been evaluated, EFA selects a
final reamedy and prepares a ROD. The RQOD supports selection of the final remedy by
documenting ali facts, analyses, and policy considerations,

© Remedial Design/Remedial Action (RD/RA}: The RD/RA stage includes development of the
actual design of the selected remedy and implementation of the remedy through
construction.

The final steps in the Superfund process include initiating long-term operation and maintenahce of
the site, where necessary.
1.4 PURPOSE AND SCOPE OF THE PA

The purpose of the PA is to differentiate sites that pose little or no potential threat to human health
and the environment from sites that warrant further investigation. The PA also supports



emergency response and removal activities, fulfills public information needs, and generally furnishes
appropriate information about the site early in the site assessment process.

The scope of the PA is defined in Section 420 of the MNational Oil and Hazardous Substances
Pollution Centingency Plan (40 CFR Part 300}, commonly known as the NCP. As the first stage of
investigation conducted for every site in CERCLIS, the PA is a relatively quick, low-cost compilation
of existing information about the site and its surrounding area, with an emphasis on obtaining
comprehensive information on targets -- that is, people and resources that might be threatened by
a release from the site. A PA generally involves a reconnaissance of the site and its environs.
Sampling is generally not conducted during a PA, The scope of the PA must be sufficient to
complete a number of tasks:

Review existing information about the site.

Conduct a site and environs reconnaissance.

Collect additionai information about the site, with an emphasis on target infermation.
Evaluate all information and develop a site score,

Prepare a brief site summary repert and site characteristics form.

o ¢ 609 3

Developing an HRS score usually requires extensive analytical data along with a large amount of
other information about the site and its surroundings. At the PA stage, where the scope of
investigation and availabie hours are limited, it is not generally practical to apply the HRS in its
entirety. Consequently, to implement the HRS as a screening tool at the PA stage, EPA has
developed a simplified evaluation approach to quantitatively assess a limited number of HRS
factors. The selected factors are strong indicators of thie potential site score and can be evaluated
within the scope of the PA. Other important HRS considerations that are not readily available at
the PA are evaluated qualitatively. PA scoresheets {Appendix A) identify and provide instruction
for the quantitative and qualitative evaluation of the critical HRS factors. This scoring methodology
uses reasonable default values and truncated evaluations for factors not critical to the site score.

The PA described in this document typically requires an average of about 120 hours to complete.
Some PAs may require more hours if the site is complex and if additional effort is likely to
strengthen the recommendation regarding site dispasition, particularly a NFRAP recommendation.
On the other hand, fewer hours may be needed for relatively straightforward sites that clearly
warrant further investigation, sites with extensive existing file information, or sites ineligible for
CERCLA remedial action based on statutory or policy requirements. Based on a pilot study EPA
conducted in 1981 (see Figure 1-2), the range of hours required for PA activities at typical sites is
estimated as foliows:

PA Activity Typical Range of Hours
Collect information 60 - 80
Reconnaissance 10-20
Scoring 5-15
Reporting 20- 30
Average total 120




EPA conducted a pilot study to test the PA approach described in this document. The study
included 27 sites in EPA Regions 2, 5, and 10, essentially randomly selected from CERCLIS.
The sites were already scheduled for PAs and there were no previous EPA investigations at any
of them. Hours to perform the PA were tracked for 22 of the 27 sites and reported in four

major categories:

¢ [Data collection

e Site reconnaissance

¢ Scoring (PA scoresheets)

e Reporting (narrative report and site characteristics data form)

An approximate breakdown of hours is shown in the pie chart below. Significant results of the
pilot study include:

¢ Data collection accounted for more than half of the hours expended; targets
identification alone required more than one-third of the total.

¢ Hours required to complete the PA ranged from 66 to 181.

-- 18 of the 22 sites ranped from 93 to 149 hours.
-- The average total was 116 hours; the median was 113 hours.

Average Total Site Reconnaissance
115 hours 15 hours{12%)
- —— |

Scoring
10 hours (9%)

Reparting
25 hours (22%}

Data Cotlection, 65 hours (57%)

- File Review 10 hours
Source Characterization 10 hoyrs
HMazardous Waste Quantity S hours

- Groynd Water Targets 15 hours

- Surface Water Targets 15 hours

- Soil Exposure Targets 5 hours

- AirTargets 5 hours




The data and conclusions documented for the PA are the foundation of ali future Superfund
activity. The PA is a critical stage in the site assessment process; sites miust be sccurately
characterized because incorrect site recommendations could waste resqurces or even endanger
human health and the environment. The PA evaluation approach detailed in this guidance supports
this requirement and ensures nationally consistent data collection and documentation, resulting in
guantitative, defensible site screening recommendations within a limited budget.

1.5 STRUCTURE QF THE PA
PA site evaluation foliows the structure of the HRS and is divided into four hazardous substance
exposure routes called pathways: three migration pathways (ground water, surface water, and air)

and one exposure pathway (soil exposure). Each pathway represents a means by which hazardous
substances may pose a threat to human health and/or the environment.

Pathway Accounts for

Ground Water Hazardous substance migration to and within aguifers; potential
threats to drinking water supplies.

Surface Water Hazardous substance migration to surface water bodies; potential
threats to drinking water supplies, the human food chain, and
sensitive environments.

Sail Exposure Potential threat to people on or near the site who may come into
contact with exposed wastes or areas of suspected
contamination. This includes both soil ingestion and dermal
exposure,

Air Hazardous substance migration, in gaseous or particulate form,
through the air; potential threats to people and sensitive
environments.

Each pathway consists of three factor categories. The PA investigator collects a variety of
information to evaluate these factor categories.



Factor Category Represents

Likelihood of Release Relative likelihood of a hazardous substance migrating from the
site through the specific pathway medium {(ground water, surface
water, air).

Targets Presence of people, physical resources (drinking water wells or

surface water intakes), and environmental resources (sensitive
envircnments, fisheries) that might be threatened by release of a
hazardous substance from the site.

Waste Characteristics An estimation of the type and quantity of hazardous wastes at
the site.

The basic units of site assessment evaluation are called factors. Each factor is assigned a score on
the basis of specific data about that factor. Each factor category consists of a set of related
factors. Table 1-1 lists the factors requiring explicit PA evaluation, by pathway and factor
category.

The PA investigator must collect the necessary information to meet two goals:

¢ Accurately and completely support a site disposition recommendation, and
® Provide information useful to the Sl that may follow.

1.6 PA TERMINOLOGY

Some PA terms differ slightly from HRS terms. HRS terms have highly specific meaning and were
during the PA may be limited, and the principal objective of the PA is to support a recommendation
regarding the need for further investigation and possible subsequent HRS scoring.

The glossary beginning on page 161 defines most PA terms in this document. PA scoring factors
are also defined in conjunction with factor discussions in Sections 3.3 through 3.6. Several terms
that are not necessarily pathway-specific, but apply broadly throughout the PA evaluation, are
defined in the following sections.

1.6.1 General Terms

Factor: The basic element of site assessment requiring data collection and evaluation for
scoring purposes.




Pathway

Ground Water

Surface Water

Soil Exposure

Air

Table 1-1
PA Factors by Pathway

Factors Within Factor Categories

Likelihood of Relzase Waste Characteristics

Suspected Release Hazardous Waste Quantity
No Suspected Release
Depth to Aquifer

Suspected Release Hazardous Waste Quantity
No Suspected Release

Distance to Surface Water

Flood Frequency

Suspected Contamination Hazardous Waste Cuantity

Suspected Release Hazardous Waste Quantity
No Suspected Release

Tarqets

Primary Target Population
Secondary Target Population
Nearest Drinking Water Well
Wellhead Protection Area
Resources

Primary Target Population

Secondary Target Population

Nearest Drinking Water Intake

Resources

Primary Target Fisheries

Secondary Target Fisheries

Primary Target Sensitive Environments
Secondary Target Sensitive Environments

Resident Population

Resident Individual

Workers

Terrestrial Sensitive Environments
Resources

Nearby Population

Primary Target Population

Secondary Target Population

Nearest Individual

Primary Target Sensitive Environments
Secondary Target Sensitive Environments
Resources




tegory: A set of related factors. Each pathway consists of three factor categories --
f release or exposure, targets, and waste characteristics.

Pathway: The environmental medium through which a hazardous substance may threaten
targets. The PA evaluates the migration and threat potential through the ground water, surface
water, air, and soil exposure pathways.

Source: An area where a hazardous substance may have been deposited, stared, disposed, or
placed. Also, soii that may have become contaminated as a resuit of hazardous substance
migration. In general, however, the volumes of air, ground water, surface water, and surface
water sediments that may have become contaminated through migration are not considered
sources.

Site: The area consisting of the aggregation of sources, the areas beiween sources, and areas
that may have been contaminated due to migration from sources; site boundaries are
independent of property boundaries.

Hazardous substance or hazardous constituent: Materic. de"ned as a hazardous substance,
poflutant, or contaminant in CERCLA Sections 101(14) and 101(33).

0.

Hazardous waste: Anv material suspected to contain a hazardous substance, poilutant, or

contaminant that is or was in a source.

1.6.2 Terms Relating to Releases

Suspected release: A professional judgment conclusion based on site and pathway conditions
indicating that a hazardous substance is likely to have been released to the environment.
{Suspected release is the PA term analogous to the HRS "observed release.”)
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No suspected release: A professional judgment conclusion based on site and pathway
conditions indicating that a hazardous substance is not likely to have been released to the
environment. {No suspected release is the PA term analogous to the HRS "potential to
release.”)

1.6.3 Terms Relating to Targets

Target: A physical or environmental receptor that is within the target distance limit for a
particular pathway. Targets may include wells and surface water intakes supplying drinking
water, fisheries, sensitive environments, and resources.

Target population: The human population associated with the site and/or its targets. Target
populations consist of those people who use target wells or surface water intakes supplying
drinking water, consume food chain species taken from target fisheries, or are regularly present
on the site or within target distance limits.

Target distance limit: The maximum distance over which targets are evaluated. The target
distance limit varies by pathway: ground water and air pathways -- a 4-mile radius around the
site; surface water pathway -- 15 miles downstream from the probable point of entry to surface
water; soil exposure pathway -- 200 feet (for the resident population threat) and 1 mile (for the
nearby population threat} from areas of known or suspected contamination.

Primary target: A target which, based on professionai judgment of site and pathway conditions
and target characteristics, has a relatively high likelihood of exposure to a hazardous substance.
To score a primary target, a suspected release must first be hypothesized; however, a suspected
release is not in itself sufficient to score primary targets. {Primary target is the PA term
analogous to the HRS target exposed to Level | or Level |l actual contamination.)

Secondary target: A target which, based on professional judgment of site and pathway
conditions and target characteristics, has a relatively low likelihood of exposure to a hazardous
substance. If a release is suspected, there may be both primary targets and secondary targets.
However, if no release is suspected, all targets are scored as secondary targets. (Secondary
target is the PA term analogous to the HRS target exposed to potential contamination.)
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2. CONDUCTING THE PA INVESTIGATION

The investigative portion of the PA primarily involves collecting and reviewing readily available
information concerning the site and its surroundings. Figure 2-1 displays a checklist summarizing
the type of information needed, divided into general categories that roughly correspond to the
structure of the PA. For example, the first type of data to collect and review concerns the general
nature of the site -- such things as location, ownership history, type of site operations, whether it
is active or inactive, size of the site, setting, and predominant land uses in the vicinity. After
collecting this basic information you then examine the site in more detail and review data that
concern specific waste sources and potential threats posed through each pathway.

Become familiar with the checklist of information needs before initiating data collection efforts.
Knowing the information needs at the outset helps focus attention on those pieces of information
that are relevant and necessary to assess the threat to human health and the environment,
enhancing the efficiency of compieting the tasik. Figure 2-1 ¢an alsc be used as a checklist to keep
track of data that have been collected and to identify remaining information needs. Two other PA
information acquisition tools are available:

e Appendix B of this document provides a general listing of PA information sources with brief
descriptions of the types of information each source contains and the particular aspect of
the PA that the information supports. In addition, Appendix B contains a cross-referenced
listing of data sources organized by PA factors.

® "Site Assessment Information Directory” {available from EPA} contains a much more
detailed compilation of PA data sources, including names, addresses, and telephone
numbers of agencies that can provide site assessment information.

The scope of the investigative portion of the PA is somewhat limited. Specific components are:

e Verify the site name and location {i.e., ensure that the site exists, and is not a duplicate or
"alias™ of another sitel.

® Collect and review readily available file information.
® Determine CERCLA eligibility.

® Collect "desktop™ data.

® Conduct site reconnaissance.

# |[dentify the need for emergency response.

Collect any additional information needed to develop the PA score.

Section 3 provides more detail on factor-by-factor data collection and evaluation to develop a sit
score. Reporting PA results is covered in Section 4, and reviewing results is outlined in Section

o 8
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Figure 2-1
Checklist of PA Information Needs

GENERAL SITE INFORMATION

— Site Name and Location O Owner/Qperator Information
— CERCLIS 1D Number O Operational History

_ Type of Facility O Environmantal Satting

_ Type of Ownership O Approximate Size of Site

— Site Status [active/inactive) (J Latituda/Longitude

— Years of Operation O Site Sketch

SOURCE AND WASTE CHARACTERISTICS

— Sourca Types and Locations O Waste Types and Quantitias
— Size of Sources (dimensions) [0 Hazardous Substances Present

GROUND WATER USE AND CHARACTERISTICS
—_—_————

— Generel Stratigraphy and Hydrogeology O Municipal Walls Within 4 Milas

_ Presence of Karst Terrain (locations, populations served,

T Depth to Shailowest Aquifer blended systems)

TJ Private Waells Within 4 Miles O Distance to Nearest Drinking
{locations, populations served) Water Well

O wellhead Protection Areas

SURFACE WATER L GE £ ND CHARACTERISTICS

- ——————————  ————0— === =———
J Flood Frequency at Site

3 Distance to Nearest Surface Water

[ Surface Water Body Types Within 15 Downstream Miles

7] Surface Water Flow Characteristics Within 15 Downstream Miles

O Drinking Water Intakes Within 15 Downstream Miles (locations, populations sarvad, blended systems}

O Fisheries Within 15 Downstream Miles

O Sensitive Environments and Wetiands Within 15 Downstream Miles

SOIL EXPOSURE CHARACTERISTICS

O Number of People Living Within 200 Feet O Number of Workers at Facility
O Schools or Day Cara Within 200 Feet {snrollment) (J Locations of Terrastrial Sensitive Environments
. O Populations Within 1 Mile

AIR PATHWAY CHARACTERISTICS

O Populations Within 4 Miles O Locations of Sensitive Environmants

[0 Distance to Nearest Individua! Within 4 Miles
[0 Acreage of Watlands Within 4 Miles
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2.1 INITIATING THE INVESTIGATION

As the first step in the site evaluation and screening process, PAs are performed on a wids variety
of sites. PA sites may be abandoned or active; they may be large operating facilities or smzll areas
where spills or illegal disposal of hazardous wastes has occurred. Significant amounts of
information concerning past operations will be available for some sites; for others, information will
be limited. You may be assigned to perform a PA on a site that is already under the authority of
another environmental statute, or a site whose location you cannot verify. The structured PA
approach described in this document applies to the majority of sites and the types of infarmation
typically available.

2.1.1 CERCLIS

The NCP requires that a PA be conducted on each site entered into CERCLIS. Potential hazardous
waste sites identified by the Superiund program, or reported through citizen complaints or referrals
from other agencies, are entered into CERCLIS. As sites progress through the Superiund

program -- from PA through remediation -- EPA updates the information in CERCLIS.

CERCLIS contains administrative information and the site name, address, zip code, county code,
latitude/longitude coordinates, date discovered, and date and type of any previous site assessment
activity. CERCL!S information is updated regularly and is available from hardcopy printouts at EPA
Regional and State environmental agency offices.

Verify the physical existence of the site. Gecause site information is not generaily screened before
entry into CERCLIS, nonexistent sites or duplicate site names may be encountered. in the past, a
small percentage of sites entered into CERCLIS proved to be "non-sites” upon investigation, when
no facility matched the site name and address listed as the site location. In addition, sites may be
mistakenly entered into CERCLIS more than once. Therefore, verify the site name and cross-
reference it against other entries in CERCLIS to ensure it is not a duplicate entry. Be sure 10 cross-
check using the CERCLIS ID number, not just the site name, because distinct sites can have similar
or even the same names. The CERCLIS ID number is a unique identifier for each site. Also verify
the address of the site from a local street map. From the map you can begin to get an idea of the

site setting.

Some sites in CERCLIS have also-known-as (aka} designations or "aliases.” As a site progresses
from discovery at the local stage through investigation at the Federal ievel, its name may be
changed to be more descriptive {for examole, Longmeadow Dump may be changed to Former
Longmeadow Municipal Landfillj. Much of your data collection effort wiii invoive accessing State
and local agency files, which may list the site under an alternative name. Determining the different
names by which a site is known is necessary to complete a comprehensive file search. CERCLIS
provides listings of all known aliases for sites entered.

Useful information concerning local geology/hydrology and general site environs {e.g., wetlands,
other sensitive environments, focal drinking water supply sources) may be obtained from the files
of nearby sites previously investigated under CERCLA. Accessing this information may reduce
duplication of effort and may aiso provide names and nhoné numbers of agencies and individuals
you can contact to obtain additional information. CERCLIS can be used to identify nearby sites
using zip code, latitude/longitude, or county identifiers. Your office may have additional in-house
tracking systems or printouts that list completed investigations.
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2.1.2 HWDMS

The Hazardous Waste Data Management System {HWDMS) is another EPA database that lists all
known hazardous waste producers in each EPA Regian. HWDMS contains general site
characteristics information including type of ownership, operational status {i.e., active or inactive),
type of facility, Resource Conservation and Recovery Act {(RCRA} status, types aof permits held,
methods of waste disposal, and some waste quantity information, If HWDMS printouts are not
available in-house, they are available at EPA Regional offices. The quality of HWDMS data depends
on the frequency of updates. Therefore, supplement any information obtained with additionai
information from your review of file materials and discussions with EPA personnel (Section 2.3).

2.2 DETERMINING CERCLA ELIGIBILITY

The next step in the PA process is to collect and review readily available file information {discussed
in Section 2.3} and investigate the site’s CERCLA eligihility. Becauss site screening is not generally
performed prior to CERCLIS entry, some sites entered into CERCLIS may be ineligible for CERCLA
response for statutory and/or policy reasons. For example, EPA policy has generally been to
respond under the RCRA program to sites subject to the corrective action authorities of RCRA
Subtitle C, thus conserving CERCLA resources. In other cases, CERCLA excludes certain types of
releases and wastes.

Hazardous substances, pollutants, and contaminants eligible for CERCLA response are defined in
CERCLA Sections 101(14) and 101(33). These include a variety of substances identified in
specific sections of the Federal Water Pollution Control Act, the Solid VWaste Disposal Act, the
Clean Air Act, and the Toxic Substances Control Act, along with any other substance that EPA
may designate.

Regional EPA site assessment personnel are responsible for deciding a site’s CERCLA eligibility.
The PA evaluator is responsible for investigating CERCLA eligibility concerns and must inform EPA
site assessment personnel of any findings indicating the site may be ineligible. CERCLA eligibility
concerns should be investigated early during the PA process to avoid unnecessary expenditure of
resources on sites that should be evaluated under a different program. Note that, should a site be
determined ineligible for CERCLA response, the PA may be terminated by your Regional EPA site
assessment contact. in such a case, abbreviated PA reporting requirements may apply (see
Section 4.4).

Figure 2-2 outlines the process for determining CERCLA eligibility. Each of the categories on the
decision tree is discussed in the following subsections.

2.2.1 RCRA Sites

EPA’s Superfund and RCRA programs overlap. Under certain circumstances and for a variety of
policy reasons, EPA will respond under CERCLA to sites that are subject to RCRA Subtitle C. See
54 FR 41000, October 4, 1989, for EPA’s policy on listing RCRA sites on the NPL. As the PA
investigator, you are responsible for identifying sites that may be subject to RCRA Subtitle C
corrective action and informing your Ragional EPA site assessment contact. Regional EPA site
assessment personnel will decide whether to continue CERCLA activities or to address the site
under the RCRA program.
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Cimisra 2.9

HigUuis &-a

CERCLA Eligibility Decision Tree

Can the site name and location
be determined/verified 7

NO

Y YES

Is the site subject to the corrective
action authaorities of RCRA
Subtitle C?

Y

Potential NFRAP recommendation
-- Nno site

¥ NO

Dces the release or threatened
release involve only crude oil,
{fractions of crude oil, or refined
crude oil products (e.g., gasoline) ?

YES

Y

Potential NFRAP recommendation
and RCRA response

¥ NO

Does the site hold an NRC license;
are the releases subject to financial
protection under AEA; or is the site
designated under UMTRCA?

YES

Paotential NFRAP recommendation
-- petroleum exclusion

¥ N

Do available file information and site
reconnaissance confidently rule out
the presence of CERCLA hazardous
substances at the site?

YES

Potential NFRAP recommendation
and NRC response

§ NO

Proceed with the PA
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The types of sites subject to the corrective action authorities of RCRA Subtitle € inciude:
e Currently operating RCRA "Treatment, Storage, or Disposal Facilities™ (TSDFs}.
® Former TSDFs that operated as such for a period of time after November 19, 1980.

8 . RCRA "Converters” that are former "Treatment or Storage Facilities™ (TSFs) which have
changed their RCRA status to "Generator” or "Non-handler.”

® RCRA "Non- or Late Filers.”

Sites subject to RCRA Subtitle C include sites handling RCRA-defined hazardous wastes {see 40
CFR Part 261.3, Definition of Hazardous Waste) which are currently, or were for any period of time
after November 19, 1980, functioning as TSDFs (see 40 CFR Part 260.10, Definitions}. If the site
ceased operating before November 19, 1980, it is not subject to RCRA Subtitle C and you can
proceed with the PA investigation, providing no other eligibility concerns pertain.

All companies handling RCRA-defined hazardous wastes were required to notify EPA of their waste
handling practices in 1380. Those that complied with this requirement were mailed a RCRA Part A
QOperating Permit Application. Upon submitting the Part A Application, site operators were granted
interim RCRA status. Facilities with interim status were authorized to continue operations until EPA
requested submittal of a Part B Operating Permit Application. Many TSFs did not pursue full
operating permits, but instead changed from TSFs to either "Generator™ or "Non-handler” status.
These "Converter” sites are still subject to the corrective action authorities of RCRA Subtitle C
because they operated as TSFs after November 19, 1280, even though they no longer do.

A second category of sites called "Non- or Late Filers” are facilities that operated as TSDFs for
some period after November 13, 1980, but either never notified or delayed notifying EPA of their
waste hangiing practices. Theseé non- or late filers are subject to RCRA Subtitle C corrective action
because they were handling hazardous waste after November 19,1980.

A third category of sites, called "Protective Filers™, includes facilities that received interim status as
a result of filing a Part A Permit Application, but never actually operated as TSDFs. Some
companies filed Part A Applications as a precautionary measure to avoid being out of compliance
with the new RCRA requirements. These companies later notified EPA that they were not, in fact,
TSDFs and had simply filed to protect themseives. Sites which had interim status but have proven
that they never cperated as TSDFs are considered protective filers and are not subject to the
corrective zction authorities of RCRA.

Computer printouts available from EPA list the current and past RCRA status of all sites that have
identified themselves to EPA as hazardous waste handlers. Consult these printouts to determine if
the site being investigated currently has RCRA status. You must also investigate historical RCRA
status for facilities that operated after 1980. As discussed above, a site that is currently classified
as a "Generator™ may have operated for some period of time after November 19, 1980 as a TSF.
If so, it is still subject to RCRA corrective action. Determining CERCLA eligibility for such sites
requires additional efforts including review of historical EPA RCRA files (Section 2.3.2) and,
possibly, discussions with EPA RCRA personnel. The RCRA status of the site should also be
checked in the HWDMS database.

Table 2-1 presents a checklist to evaluate RCRA eligibility. Answering the questions based on your
review of database and file information, as well as discussions with EPA personnel, may allow you
to conclude the site’s eligibility for RCRA response. However, determining whether a RCRA site
meets EPA’s policy for ultimate placement on the NPL may be beyond what can be achieved at the
PA stage (fur raare information, see EPA’s "Regional Quality Control Guidance for NPL Candidate
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Sites,” OSWER Directive 3345.1-08). If during any stage of the PA investigation you come across
information that leads you to believe the site might be eligible for RCRA Subtitie C corrective
action, notify your Regional EPA site assessment contact, who will discuss the situation with
representatives of the RCRA program and decide whether to proceed with CERCLA investigative
activities.

Table 2-1
RCRA Eligibility Checklist

1. Has the facility treated, stored. or disposed any RCRA hazardous waste for any period of
time since November 13, 13807 (if the facility or site is a known "protective filer,” check
no.)

O Yes 0O No
IF THE ANSWER TC QUESTICN 1 1S "NO", STOP; SITE IS NOT ELIGIBLE FOR RCRA
RESPONSE.
IF YES, CONTINUE WITH CHECKLIST.
2. Does the facility currently have a RCRA Part B Operating Permit or a post-closure permit?

O Yes O No

3. Did the facility file a Part A Permit Application? 0O Yes O No
If yes,
¢ Does the facility currently have interim RCRA status? O Yes 0O No

#& Did the facility convert its status from TSF to "Generator™ or "Non-handler™?
O Yes 0[O No
If no,

® |s the facility a "Non- or Late Filer™? O Yes 0O No

IF ANSWERS TO ALL QUESTIONS IN PARTS 2 AND 3 ARE "NO," THE SITE IS NOT ELIGIBLE
FOR RCRA RESPONSE. IF THE ANSWER TO ANY QUESTION IS "YES," DISCUSS THE SITE
WITH YOUR EPA SITE ASSESSMENT CONTACT.

2.2.2 CERCLA Petroleum Exclusion

CERCLA authorized Federal response to releases or threatened releases of "hazardous substances”
and "pollutants and contaminants.” CERCLA excludes "petroleum, including crude oil or any
fraction thereof" from the definition of these tarms. However, CERCLA does not define the
specific types of petroleum products excluded.
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EPA's current interpretation of the petroleum exclusion is that a release or threatened release
invelving solely crude oil, fractions of crude oil, or refined crude oil products (e.g., gasoline) is not
eligible for CERCLA response action. However, release of a CERCLA hazardous substance {e.g.,
lead, polychlorinated biphenals} mixed with oil through either the addition of the hazardous
substance to the oil {e.g., oil-based paint, transformer coolant), or as a result of the use of the oil
le.q.. waste oil containing lead as a result of combustion) is subject to CERCLA. [n addition, if a
CERCLA hazardous substance and oil are commingled to the extent that they cannot be practicably
separated, the entire mixture is subject tc CERCLA. Be aware that EPA’s interpretation of the
petroleum exclusion is currently under review and the policy may change in the future.

If the only type of release or threatened release involves materials that fall under the petroieum
exclusion, notify your Regional EPA site assessment contact. EPA will decide whether the
investigation should continue or the site should be dropped from CERCLA consideration. Some
sites may have several waste sources, some eligible, others ineligible due to the pstroleum
exclusion. Determining which sources are eligible and ineligible for CERCLA ¢onsideration will
facilitate an accurate evaluation of targets and waste quantity (discussed in Section 3).

2.2.3 Other Environmental Statutes

CERCLA precludes Superfund response actions at particular sites that fall under the jurisdiction of
the Atomic Energy Act {AEA) and the Uranium Mill Tailings Radiation Control Act (UMTRCA).

Releases of source, by-product, or special nuclear material defined in AEA Section 68, Statute 923
{e.g., process ore for fresh uranium fuel} from a nuclear incident subject to the financial protection
requirements of AEA are excluded from CERCLA response. Typically, this means releases from
nuclear power plants licensed by the Nuclear Regulatory Commission {NRC} are the responsibility of
NRC (not including facilities licensed by States or other Federal agencies that have been granted
licensing authority by NRC},

Releases of source, by-preduct, or special nuclear material from the 22 processing sites specifically
designated in UMTRCA are excluded from CERCLA response.

Also, CERCLA notification and cost recovery provisions may not be applicable to releases
asscciated with the legal application of certain substances regulated under the Federal Insecticide,
Fungicide, and Rodenticide Act (FIFRA).

If you conclude after reviewing available background information that response at the site might
appropriately cccur under any of these statutes, discuss the situation with your Regional EPA site

assessment contact,

2.2.4 Sites With No Hazardous Substances

Occasionally your review of available file information will vield no evidence or indication that
hazardous substances, pollutants, or contaminants were ever handled or disposed at the site.
These types of sites pose no CERCLA threat to human heaith or the environment because they
have not released, nor can they release, hazardous substances to the environment,

You must be certain that CERCLA hazardous substances are not now, or have never been, at the
site before "no further action” could he recommended on this basis. Many sites have extremely
limited information concerning waste sources. Simple lack of information cannot be interpreted to
indicate that no hazardous waste is present or has ever been deposited at the site. Such a
determination must be supported by convincing evidence, like documentation of a complete
removal of all hazardous substances. In addition, you should perform a recennaissance of the site
{Section 2.5} to visually verify the lack of hazardous waste sources.
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2.3 FILE SEARCHES

For many sites, a great deal of information may be available from records of State and/or local
investigations, Federal and State permit applications, and Federal hazardous waste notification.
These can yield information concerning site operations, waste types and quantities, regulatory
history, past environmental violations, and citizen complaints. A good deal of this type of
information can be obtained by reviewing Regional EPA files and State environmental agency files.
Additional information concerning the site area may be obtained by reviewing in-house files for
nearby sites that your office has previously investigated.

Before initiating a file search, you should be familiar with the checklist of PA information needs
{Figure 2-1), particularly the general site information and source description sections. Also be
familiar with the criteria lists in the PA scoresheets {Appendix A) and be aware of the types of
questions you need to answer t0 evaluate the thieat of a release from the site and potential
impacts on human and environmental targets {Section 3}.

2.3.1 Types of Information

information gathered through file searches can be useful in developing professional judgement
hypotheses concerning the release of hazardous substances from the site and the exposure of
targets to released substances. Collect as much information concerning waste handling practices
as possible. This includes information on waste containment and general housekeeping practices.

Documents of particular interest during the file search include site sketches, inspection reports,
aerial photographs, permit applications, hazardous waste handling notification forms (RCRA
notification forms and CERCLA 103(c) notification forms, filed by facilities to notify EPA of
hazardous substances they handled}, waste hauling manifests, analytical sampling results, records
of citizen compizints, records of violations, and court orders.

Site sketches, maps, and aerial photographs can help identify source types and locations. Permit
applications, waste hauling manifests, and Federal hazardous waste notification forms can supply
data on the specific types and quantities of waste generated and/or disposed. Previous inspections
can provide information on source types, past environmental impacts, and targets. Analytical
results of monitoring or inspection activities can provide valuable data concerning the types of
hazardous substances found at the site and possible releases. Additionally, citizen complaint
reports and court orders may aiso provide information indicating hazardous substances have been
released from the site.

While conducting file searches, always try to obtain copies of source documents. For example, an
analytical sampling report prepared by the local board of heaith after an inspection is better than a
letter report prepared at a later date that references the inspection but does not include the actual
analytical data. Remember that the PA is the initiai step in the site assessment process. Should
the site move beyond the PA, data sources used during the PA may carry on to the S and could
eventually be used to support placement on the NPL.

2.3.2 EPA Regional Files

Generally, the first files you will access are at Regional EPA offices. In some Regions, the EPA site
assessment contact will give you the files when you receive the PA assignment. In other Regions,
you may need to coordinate with the contact to gain access to all the necessary files. The PA is
the first step in the Superfund site assessment process and, for most sites, you will be initiating the
Superfund file for the site. However, you may be assigned a PA on a site that may have been the
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subject of some Federal action such as a removal, reguiatory inspection, or permit application. In
these instances, Regiconal files may contain information that will be useful for completing the PA.

First access Regional site assessment files. These may contain useful documents such as CERCLA
103{c) notification forms, PA petitions, or reparts on previous site assessment activities at the site.
These documents will likely have information concerning the types of wastes disposed, general site
operations, and alleged environmental impacts, possibly including information from State activities.

Next access other Regional Superfund files. For example, the site may have had a Superfund
removal action (fencing the site, physical removal of hazardous wastes, closing of wells, supplying
alternative drinking water, or other emergency measures), Removal program files may provide
useful information concerning waste sources, types and quantities of wastes, and past
environmental impacts. Coordinate with your Regional EPA site assessment contact to determine if
other Superfund offices have information concerning the site being evaluated and to access those
files.

You also nesd to research EPA offices outside the Superfund program, such as RCRA and the
Natronal Pollutant Discharge Eiimination System {NPDES} program. They may have permit
applications and monitoring results with information on specific waste types and quantities,
sources, type of site operations, and operating status. Coordinate with your EPA site assessment
contact to access and review files from other Regional programs.

2.3.3 State Environmental Agency Files

Historical files of State environmental agencies may provide information about the site, as many
sites investigated under Superfund were originally discovered by or identified 1o a State agency.
For State environmental agency personnei conducting PAs, files should be readiiy available. For
others, the process of gaining access to State agency files varies. In some States, you can request
file information over the phone and have it sent to your office. Most States, however, require prior
arrangements to visit the appropriate State agency offices to review and make copies of the
desired file information.

The "Site Assessment Information Directory”™ {available from EPA)} contains the names, locations,
and telephone numbers of State agencies that can provide data and information necessary for the
PA investigation. For file search purposes, the principal environmental agency for the State is the
best candidate. However, a single division or department within that agency is unlikely to have all
of the available information for a site. For exampile, the State Department of Environmental
Protection as the principal environmental agency, may have a Superfund or solid waste division
that has information about the site, and may also have separate RCRA and water resources
divisions that have additional information.

As with Federal files, State files may contain information derived from permit applications, previous
investigations of the site, or from reported environmental impacts. While reviewing State files,
gather information concerning the site’s operating history, specifically regarding waste types,
guantities, and sources; type of site operations; ownership history; and historical waste handling
and disposal practices.

Z2.3.4 In-House Files
Although in-house files generally will not provide information specific to the site, they too can be
useful sources of information. Research the possibility that other sites in the vicinity have been

investigated by your office. In-house files for such sites can provide data on locat geclogy,
hydrology, and other site environs information. In addition, valuable targets information can be
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obtained, such as the locations of public drinking water supply wells or surface water intakes and
the extent of municipal supply systems.

Individuals in your office who have performed investigations on sites in the general vicinity of your
site are also good resources. These individuals may be able to provide recommendations for
sources of information for specific data elements (e.g., the name and telephone number of an
individual at the State Fish and Wildlife Department helpful in identifying fisheries and endangered
species habitats).

2.4 OBTAINING "DESKTOP" INFORMATION

A comprehensive targets survey to identify human populations, sensitive environments, and
fisheries potentially affected by the site is a major component of the PA. Much of this information
has little to do with waste types or the facility’s historical waste handling practices, and will not be
found during the file searches discussed in Section 2.3. Preliminary identification of targets and
related data gathering may, however, be accomplished without leaving your office (see pathway
target discussions in Section 3).

Desktop data sources can provide information concerning geology underlying the site and in the
immediate vicinity; location of surface water bodies, fisheries, wetlands, and sensitive
environments; location of public drinking water supply wells and surface water intakes; populations
served by public water supplies; and residential populations in the vicinity of the site. The
following sections present more detailed information on desktop data sources.

2.4.1 Maps

Maps provide valuable information on the physical and environmental setting of the site and its
associated targets. As a standard practice at the onset of the PA, obtain United States Geological
Survey {USGS) 7.5-minute topographic quadrangle maps covering the 4-mile radius around the site,
as well as the 15-mile surface water migration route. USGS topographic maps may be available
from in-house libraries or map rooms; otherwise, they can be ordered directly from USGS or
purchased from a local map store. Itis a good idea to either order multiple copies or make
photocopies that you can write on. Once you have received your topographic maps, splice them
together (as necessary), outline the site itself, and have a draftsperson draw a series of concentric
circles around the site with radii of % mile, %2 mile, 1 mile, 2 miles, 3 miles, and 4 miles. This will
be useful to identify and evaluate targets (Section 3j.

USGS topographic maps display geographic features of the site and surrounding area. They can be
used to identify the surface water migration route, nearby wetlands and sensitive environments,
and the nearest resident. Topographic maps can also be used to record various types of data, by
highlighting or outlining the surface water migration route, areas served by public and private water
supplies, and the locations of the nearest resident and nearest well. In sparsely populated areas,
the topographic map can be used to determine the population residing within each of the distance
categories, by counting the houses indicated on the map in each distance category and multiplying

by the average number of residents per household for the county in which the houses are located
(discussed in Section 3).

National Wetlands Inventory Maps, available from the U.S. Fish and Wildlife Service (USF&WS) or
USGS, delineate the boundaries of wetlands and can be used like topographic maps to specify
wetlands locations, acreage, and frontage miles. Local city and county street maps ¢an be helpful
to identify schools, large office parks and business centers, recreational parks, and other potential
targets near the site. Flood insurance Rate Maps can be obtained from the Federal Emergency
Management Agency (FEMA) or from local insurance offices. These maps can be used to determine
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the floodplain in which the site is located. Property maps delineating historical site boundaries may
be available from the community or county tax assessor’s office. You may want to obtain these
maps during the site reconnaissance (discussed in Section 2.5). These maps may be useful to
identify areas that were once part of the site, but are not identified as such on current maps. For
example, a particular parcel of land that is currently a community baseball field may have
previously been owned and operated as a landfill by the facility you are investigating. Such
information is valuable for identifying and characterizing sources,

2.4.2 Geoiogic Information

As part of the PA investigation, you need to collect information on the general stratigraphy in the
vicinity of the site. Your office may have a collection of geologic references that may include the
study area. Otherwise, USGS field offices can provide geologic reference materials. In addition,
State geological surveys can provide useful reference documents that typically include detailed
technical descriptions, stratigraphic columns, and cross-sections. This type of information can be
used to develop the general description of the geologic strata and aquifer(s} underlying and in the
vicinity of the site, evaluate depth to the shallowest aquifer, and provide infoarmation on the nature
and properties of geologic materials between the surface and underiying aquifers.

Other related sources of information on local geclogy and ground water use include a variety of
ground water references published by USGS and State geclogical surveys. Some States have
extensive studies concerning ground water rgsources. These can provide detailed descriptions of
aquifers and their uses in different regions or geographic areas. Some may even include fairly
comprehensive well inventories that identify public and privaie well iocations, uses, depths,
screened intervals, static water levels, and related information,

The geology departments of local or State universities are another source of information on the
geology of the area. University libraries may have studies concerning local geology, and university
professors may be experts on local geology. Public water supply utilities and locai well drilling
companies may also provide information on geology, including depth to shallowest aquifer and
composition of geologic strata in the vicinity of the site.

2.4.3 Databases and Geoqraphic Information Systems

A variety of databases can provide information about targets. The Geographical Exposure Modeling
System (GEMS) is maintained by EPA’s Office of Toxic Substances and provides U.S. Bureau of the
Census population data for specified distances around a point location. GEMS can be accessed
online through a personal computer and modem, Your Regional EPA site assessment contact can
provide information on accessing GEMS. As input, GEMS requires the gecgraphic coordinates of
the site and the distance categories for which you desire population information. This approach
meshes conveniently with the PA evaluation of population in concentric distance categories around
the site, out to a distance of four miles. GEMS does, however, have limitations -- particularly for
the smaller distances near the site, and for sites in rural areas where populations are typically thinly
distributed. Section 3.6.2 discusses the application of GEMS data in more detail.

WELLFAX is a water resource database, maiintained by the Nationai Water Well Association
{(NWWA), WELLFAX contains NWWA'’s inventory of municipal and community water supplies and
provides the number of households served by public water systems, private wells, and other water
supply sources. The Federal Reporting Data System (FRDS), maintained by EPA’s Office of
Prinking Water, contains general information including name, address, and popuiation served by
public water supply utilities using ground water or surface water.
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or surface water, PATHSCAN can provide information concerning both municipal and private
drinking water intakes. PATHSCAN is maintained by EPA’s Office of Water Reguiations and
Standards.

“n

Many States also have databases (usually maintained by environmental agencies) that can be used
for preliminary identification of public drinking water supplies. Some State geological surveys
maintain weil log databases that can supply information concerning wells in the vicinity of your
site. in addition to supporting drinking water targets evaluations, these databases can be used to
compile information on the strata underlying the site and in the general area.

Many of these databases, especially those containing information on drinking water wells, are
incomplete. You should not rely exclusively on such databases to determine ground water targets.
Always verify information obtained from databases by contacting each community located within
the target distance limit to identify drinking water supply sources. At a minimum, databases may
provide the names of the different public or private vwater companies that you need ta contact,
How to contact public water utilities is discussed in Section 2.4.5. Appendix B provides a general
listing of databases that can be used to gather various types of PA information; the "Site
Assessment Information Directory” {available from EPA) identifies Regional and State-specific
databases. .

Another useful tool for gathering PA data is a geographic information system {GIS}. Many offices
have GIS software that integrates various types of databases to provide information concerning
specific gaographic areas or point locations. For example, with only the latitude/longitude
coordinates for a site, you might be able to use an in-house GIS to gather popuiation infarmation
for the area around the site, plot on a map the locations of all public drinking water wells and their
service areas, and obtain geologic data. The specific types of data available will depend on the
setup and structure of the GIS. The quality of the data depends on the frequency of updating,
making follow-up data collection and verification advisable.

2.4.4 Aerial Photography

Historical aerial photographs of the site can identify source areas that may not be visible during a
routine reconnaissance due to physical changes to the site during the years of operation (e.g.,
surface impoundments that have since been backfilled and paved over}. Current aerial photographs
will provide an overall view of the site layout that may not be available from the ground. Aerial
photographs can help identify and document the location and distance to various targets, identify

the surface water migration route, identify and quantify source areas, and many other applications.

Although aerial photographs can be helpful during the PA, do not expend undue effort or costs to
obtain them, as most of the information they provide can be obtained from other sources as well.
In certain instances, however, they may be especially helpful. For example, if site access problems
prevent you from performing an effective reconnaissance (Section 2.5), or if you have very little
information concerning site operations, historical aerial photographs may be able to provide
information on waste disposal areas.

Good sources for aerial photographs at the PA stage are local ones, including the iocal tax
assessor’'s office, local planning or zoning commission, and the State department of highways and
transportation. These sources may be able to provide aerial photographs of the site and
surrounding area relatively quickly and inexpensively. Other sources of aerial photographs include
EPA’s Environmental Monitoring Systems Laboratory (EMSL), EPA’'s Environmental Photographic
Interpretation Center (EPIC}, the U.S. Army Corps of Engineers {COE)}, the Soil Conservation
Service (SCS) of the U.S. Department of Agriculture (USDA), and the USGS. EMSL and EPIC are
the official EPA departments responsible for providing aerial photography; their main services are
archival searches for current and historical aerial photographs and interpretive analyses. Itis a
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good practice to check turnaround time and delivery schedule for products and interpretive services
from any of these sources.

2.4.5 Telephone Inquiries

During the PA, you can use the telephone to gather a great deal of information. For the ground
water pathway, information concerning drinking water target populations can be obtained from
phone conversations with appropriate community officials. For the surface water pathway, flow
data can be acquired from USGS. In addition, the locations of sensitive environments for the
surface water, air, and soil exposure pathways can be verified by contacting State fish and wildlife
services and Natural Heritage Programs. Local emergency response units {e.g., fire department)
may be able to provide information on the types of hazardous substances used and stored at active
facilities. Before contacting outside agencies, check with your supervisor for the proper procedures
and protocols to follow in identifying yourself and your reasons for making the inquiry.

The most direct means of collecting drinking water target population information for both the
ground water and surface water pathways is to contact the department of public works or the
town hall of each community within the target distance limit to identify the appropriate offices that
can provide information on water supplies. Larger communities may have water departments that
can be contacted directly. Local water officials can usually supply the necessary information, but
to avoid having to repeatedly contact them, prepare a list of questions before you call to ensure
collecting all required information.

You first need to determine if the community is served by a centralized water system {public or
private water distribution company), private wells or surface water intakes, or a combination. You
also need to identify the types {wells or surface water intakes) and locations of drinking water
supply sources. The foilowing questions are examples of what to ask water authorities about
drinking water supplies:

Does the community have a centralized drinking water supply system?
Is it public or private?
Is the source of drinking water ground water, surface water, or a combination of the two?
Where are the exact locations of the drinking water supply sources {wells and intakes)?
What are the names of the drinking water sources (e.g., Wellfield Number 1)?
For wells:
- How deep are the wells?
- From which aquifer do they withdraw water?
- Is the water system interconnected such that water from any well is capabie of
reaching any part of the system?
- If so, what percent of the system’s output is suppiied by each well?
- How many people are served by the drinking water system?
- Does the system supply water to any other community?
- Have there been any problems with ground water contamination in the area?
- Have any wells been closed due to contamination of any kind? If so, request an
explanation of the circumstances.
- Has the ground water recently been tested {for what and results)?
- Are there private weils located in the community or the general area?
- What aquifer(s} do these private wells tap?
- Can the water company provide a system distribution map?
- Can the water company mark the location of supply wetls and distribution areas on
a topagraphic map?
- Co neighboring communities have drinking water supply systems (ask for contacts}?
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® For surface water intakes:

- Where is each intake located?

- What is the average fiow rate of the water body from which each intake draws?

- How many pecple are served by the system?

- s the water supply system interconnected such that water from any intake is
capable of reaching any part of the system?

- If so, what percentage of the total system’s output is supplied by each intake?

- Is the water treated prior to distribution?

- If so, why and how?

- Has an intake ever been closed or taken out of service due to contamination of any
kind? If so, request an explanation of the circumstances.

- Has the surface water recently been tested (for what and results)?

- Are there private intakes located on surface water bodies in the vicinity?

- Can the water company provide a svstem distribution map?

- Can the water company mark the location of intakes and distribution areas on a
topographic map?

- Do neighboring communities have drinking water supply systems {ask far contacts)?

Sensitive environments need to be identified for the surface water, air, and soil exposure pathways.
Review the sensitive environment tables in the PA scoresheets (PA Tables 5 and 7} to familiarize
yourself with the descriptions of the sensitive environments that qualify for consideration. The
USF&WS and State fish and wildlife services can be contacted to gather information on fisheries
and habitats of endangered and threatensd species. State Natural Heritage Programs are also good
sources of information on sensitive environments (e.g., wetlands and critical habitats). You can
contact the heritage program for the State in which the site is located and request information for
the surrounding area (see EPA’s "Site Assessment Information Directory” for telephone numbers).

Another source of information is the local fire or police department. SARA mandated that all
facilities actively handling hazardous materials notify local emergency response units (e.g., fire
department, police) of the hazardous materials stored at the facility. Local emergency response
authorities may also have information concerning sources and the physical state of wastes li.e.,
solids, liquids, or sludges}. Such data are helpful in evaluating waste quantity, suspected releases,
and targets that may be exposed to hazardous substances.

Information obtained over the telephone needs to be recorded on paper as a means of documenting
the source of the information. “"Teleconference notes” {telecons) or "records of communication”
{ROCs), as these are known, are common references to the PA narrative report (Section 4.2).
Several examples are provided in the sample PA narrative report in Appendix C. Note that telecons
need not be typed; legible handwriting is acceptable. Telecons must document the following:

Date and time of the conversation.

Site name,

Name, affiliation, and telephone number of the person contacted.
Name and affiliation of the person making the contact.

Purpose of the caii and questions asked.

Summary of the conversation and pertinent information abtained.
Action items or follow-up activities, if any.

Dated signature of the person making the contact.

2.5 SITE RECONNAISSANCE

The purpose of a reconnaissance is to visually observe the site and its environs and to collect
additional information to assist the PA evaluation. An offsite reconnaissance is generally required;



an onsite reconnaissance may be performed, as appropriate (NCP, 40 CFR 300.420). Depending
on information needs and the type of reconnaissance, activities may include an onsite visit, an
offsite perimeter survey, a site environs survey, 2nd collecting additiona! information from local

authorities.

Under some circumstances, a site reconnaissance may not be necessary. If file searches and
desktop data collection activities yield sufficient information to indicate that an Sl is necessary, a
reconnaissance may not be required to compiete the PA; consult with your Regional EPA site
assessment contact. It is usually difficult, however, to conclude that no further action is necessary
without the benefit of actually observing conditions at and around the site. Exceptions may include
sites that are not eligible for response under CERCLA (see Section 2.2 for discussion}.

When conducting a reconnaissance, pay particular attention to physical features of the site {e.g.,
dimensions and locations of sources, buildings) and the surrounding area. Record any observations
that differ from descriptions gathered through previous data collection (e.g., a new housing
deveiocpment not shown on the topographic map}. Ancther important aspect of the site
reconnaissance is to evaluate the need for a removal action. A removal action could include the
stabilization or remaval of wastes, fencing the site, or other emergency response activity that
eliminates, controls, or otherwise mitigates an imminent and serious threat to the public health or
the environment. Emergency response considerations are discussed in Section 2.6,

2.5.1 Preparing for the Site Reconnaissance

To prepare for the site reconnaissance, review what is known about the site and what remains

unknown after conducting file searches (see the checklist of PA information nesds, Figure 2-1).
Decide whether to perform an onsite reconnaissance or an offsite reconnaissance, depending on
considerations including:

Regional EPA specifications for performing site reconnaissance during the PA.
Type of site and operations.

Amount of infarmation available concerning sources.

Status of the site li.e., active or inactive).

Age and reliability of the data available for review.

Potential visibility of the site from public access areas.

Relative ease or difficulty of obtaining site access.

Health and safety concerns.

Consider whether an onsite reconnaissance is necessarv and practical, given the specific situation
for each site. Necessity and practicality are often contradictory. For example, an onsite
reconnaissance may be deemed necessary for a site that is abandoned, not easily observed from
areas of public access, and for which little information is available from file searches and desktop
data collection activities. These same circumstances may make an onsite reconnaissance
impractical from the perspective of health and safety -- in view of the many unknowns -- and the
ability to gain legal access. On the other hand, an onsite visit may be most practical, but not
necessary, for an active facility about which much is known, and whose operator cooperates in
granting access and providing requested information.

To perform an onsite reconnaissance you must arrange site access and prepare an appropriate
health and safety plan. You must obtain legal access to the site from the site owner before
conducting an onsite reconnaissance. In some Regions, EPA is solely responsible for obtaining
access. In other Regions, State and/or contractor personnel may make access arrangements.
Obtain the proper procedure for gaining legal site access from your EPA site assessment contact, or
follow your established in-house operating procedures (if available). Finalizing access arrangements
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may take considerable time, soc initiate actions to obiain access immediately after determining to
conduct an onsite reconnaissance.

You must develop a study plan whether the reconnaissance is onsite or offsite. The study plan
should enumerate all reconnaissance activities and identify the specific information to be gathered.
In addition to observations of the site itself, these may include contact with local authorities, such
as the tax assessor’s office to verify ownership and site boundary information or the local water
authority to gather water supply information. The study plan should also detail the survey of site
surroundings and efforts that will be taken to verify or identify the nearest resident, worker
populations, nearest well, and other site environs information.

Preparing for the site reconnaissance also includes gathering necessary materials and equipment,
such as a camera to document site conditions, health and safety monitoring equipment (e.g., HNu,
OVA, radiation meterj, and exira copies of topographic maps to mark target locations, water
distribution areas, and other important observations.

You also need a logbook to record observations and activities while in the field. Each PA
investigation requires its own logbook, which is a standard reference for the PA narrative report
{Section 4.2). Use the logbook to record such things as:

Visual observations of the site and its surroundings
Descriptions of photographs taken

Conversations with site personnel or nigighbors

Visits to local authorities and information obtained
Housecounts and other observations reiating to targets
Freehand site sketch

Record activities and observations in the logbook as they occur, rather than at the end of the day
or when you are back in the office. Also record the time of day for each activity or observation
entered. For documentation purposes, the logbook must be completed in waterproof ink,
preferably by a single person. Each page of the logbook must be signed and dated after the last
entry on the page. Figure 2-3 illustrates a sample loghook page.

2.5.2 Conducting Onsite Reconnaissance

The major advantage of an onsiie reconnaissance is the opportunity to visually observe the site and
the sources. Characterizing the site and sources is a critical task in the site evaiuation process.
During the onsite reconnaissance, you may be able to estimate or measure source areas or
volumes, examine facility files to obtain hazardous waste quantity data, observe waste handling
practices, and possibly detect sources and targets (e.g., drum disposal area, onsite residents) not
previously identified during file searches and desktop data research.

Source Characterization and Target ldentification

During the onsite reconnaissance, concentraie o characterizing potential hazardous waste sources.
Record in your logbook detailed descriptions of each source, inciuding source type, location,
dimensions, and evidence of containment. Look for signs of migration of hazardous substances
from sources. Record descriptions of observed areas of stained soil or stressed vegetation.

Also identify any wells on the site, the location of any residences, schools or daycare facilities and

the populations associated with each, an estimate of the number of workers if the facility is active,
and the presence of any onsite sensitive environments.
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Figure 2-3
Sample Logbook Page
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Site Skeich and Photodocumentation

Prepare a sketch of the site in the logbook noting all important physical features. A drafted sketch
of the site can be made from the hand-drawn site sketch upon returning to the office. Include in
the sketch locations and dimensions of all sources, distances from sources to major site structures
{e.g., buildings, site boundaries), locations and distances from sources to all targets {e.g., onsite
residents, wells, surface water bodies, sensitive environments), significant site features (e.q.,
railroad beds, roads, parking lots, hills), and the drainage pattern and overland flow route to surface
water. Also include a North arrow. Figure 2 in Appendix C shows an example site sketch,

During the reconnaissance, document source areas and any evidence of contamination (e.g.,
stressed vegetation, stained soil, leaking drums) with color photographs. Also take a series of
photographs showing a panoramic view of the entire site. You can also use photographs to
document other important aspects of the site such as fencing or proximity of residences and
surface water. Print several copies of the photographs so you can include originals with each copy
of the narrative report.

All photographs taken during the site reconnaissance need to be documented in sequential order in
the logbook. Create a table in the logbook to record photograph information. Include the number
of the photograph (e.g., number 12 of 36 on roll #1), the time taken, and a detailed description;
key each photograph to the site sketch, An example entry is provided below (see also Appendix C,
page C-17}:

Roil Number 1, 36 photographs available

Number Time " Description
1 0800 hours Leaking drums in drum disposal area located on the far east side

of the property. Photo taken while facing north.

Health and Safety Considerations

At all times during the onsite reconnaissance, you must be cognizant of health and safety
concerns. Follow the health and safety plan developed for the reconnaissance and record any
readings detected by monitoring equipment. Above-background readings on monitoring equipment
may indicate that hazardous substances are being released to the air. Be prepared to go to a higher
level of personal protective equipment, or to abandon the reconnaissance. Always be cautious
when traversing a potential hazardous waste site.

2.5.3 Conducting Offsite Reconnaissance

An offsite reconnaissance should generally be performed at ail sites, regardless of whether an
onsite reconnaissance is also conducted. An offsite reconnaissance includes a perimeter survey of
the facility, a local site environs survey, and collection of additional data from local authorities. In
cases where you do not conduct an onsite reconnaissance, examine the site and its sources 1o the
extent practical through a perimeter survey. Qther main objectives are to:

® Verify target locations close to the site

® Gather additiona! information concerning the overland flow route to surface water
® Determine land uses in the vicinity of the site
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Perimeter Survey

A perimeter survey consists of walking or driving around the property, but not actually entering.
During the perimeter survey, attempt to obtain a view of the site from public access areas and
record your observations in the field logbook. Be aware of private property rights and restrict your
movements to public areas; do not trespass private property (either the site itself or neighboring
properties) unless you receive permission from the property cwner (either in writing in advance or
verbally at the time of your visit).

The objectives of the perimeter survey are the same as those for the onsite reconnaissance.
Concentrate on characterizing potential hazardous waste sources, including source types,
dimensions, location, and evidence of poor containment. To the extent practical, estimate the area
or volume of sources, Photograph the site and surrounding area for documentation purposes.
Record photographs in your logbook according to the procedures discussed in Section 2.5.2.
Record information concerning public access. Also look for evidence of hazardous substance
migration from the site, including stressed vegetation, areas of visibly stained soil, or possibly an
outfall discharging to a surface water body.

Site Environs Survey

The purpose of the site environs survey is to identify and verify the existence and locations of
nearby targets. A windshield survey li.e., a look around by car) of the surrounding area is useful
for this purpose. As part of the windshield survey, perform a house count to obtain population
estimates for areas near the site. |dentify residential areas near the site that rely on private wells,
Verify the overland flow route to the nearest surface water body; if possible, walk along the flow
route and look for evidence of hazardous substance migration. Record any features of the
surrounding area that may not be indicated on the topographic map, such as new housing,
business, or commercial developments. Transcribe all of the information collected during the
perimeter and local environs survey onto your local site environs sketch or topographic map.

Additional Data Collection

During the offsite reconnaissance, you may visit a number of local authorities to collect additional
information. Local health departments may have information concerning inspections performed at
the site, past complaints from nearby residents {e.g., odors, smoke, unsightly conditions}, and
health impacts attributed to the site. As discussed in Section 2.4.5, local water authorities may be
able to provide water distribution maps or mark the location of public drinking water supply sources
and distribution areas on a topographic map. [n addition, water officials may provide information
on private water weils in the vicinity. The tax assessor’s office may have information regarding
ownership and boundary history of the site, which may lead to the discovery of other hazardous
waste sources not previously identified.

2.6 EMERGENCY RESPONSE CONSIDERATIONS

During the site reconnaissance, you must be alert for conditions that may warrant immediate or
emergency action, and natify your Regional EPA site assessment contact of such situations, At
any time during the site assessment process, a removal may be performed at a site. CERCLA and
the NCP (40 CFR 300.415} authorize and generally define removais as actions taken to eliminate,
control, or otherwise mitigate a threat posed to the public health or enviranment due to a release or
threatened release of a hazardous substance. Removals are relatively short-term actions, as
opposed to the long-term remedial solutions that the NPL addresses. They are designed to respond
to situations that require immediate action to eliminate a present threat or t¢ avoid a more serious
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future preblem le.q., containerizing hazardous substances leaking from deteriorating drums may
prevent ground water from becoming contaminated).

Removal actions can include, but are not limited to, any of the following {see "Superfund Removal
Procedures,” OSWER Directive 9360.3-01):

Fencing the site

Providing 24-hour security to restrict public access

Stabilizing waste sources such as leaking drums or overflowing surface impoundments
Physical removal of hazardous substances

Capping areas of obvious contamination

Assessing the need to temporarily relocate populations

Providing alternative drinking water supplies

Before EPA initiates a removal action, Emergericy Response Division (ERD} personnel perform an
assessment to determine if removal action is appropriate. The PA investigator is responsible for
identifying sites that may warrant removal assessments; your Regional EPA site assessment
contact, in consultation with removal program personnel, will determine whether a removal
assessment is necessary.

Site conditions that may require immediate response or emergency action are likely to be obvious,
For example, conditions that allow humans to easily come in direct contact with hazardous
substances le.g., unrestricted public access to areas with exposed hazardous substances) may
warrant some form of emergency response, as wouid site conditions that allow continuous releases
of hazardous substances into the environment {e.g., wet surface impoundments with inadequate
overflow controls). Types of conditions that might lead to a removal assessment include, but are

not limited to:

® Threat of fire and/or explosion

- unstable hazardous materials are stored onsite
- reactive materials have been disposed of together
- former military site with unexploded ordinance

® Threat of direct contact with hazardous substances
- unrestricted public access to exposed hazardous substances
- runoff carries hazardous substances to publicly used surface water bodies
- hazardous substances have migrated onto residential properties

® Threat of a continuing release of hazardous substances

- sources are poorly contained (e.g., deteriorating drums), possibly threatening ground
water by releasing hazardous substances at or below the surface

- surface impoundments with inadequate diking, located on the banks of a river prone
to fiooding

® Threat of drinking water contamination

- suspected release to ground water where private residences rely on shallow wells
for drinking water

- underground storage tanks may be leaking near a municipal well

- private well users have reported foul-smelling and/or foul-tasting water
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These are just a few examples of site conditions you should be aware of while conducting the PA,
and especially during the site reconnaissance. These examples are not inclusive of all site
conditions that might indicate the need for a removal assessment. However, not ail canditions that
pose threats can be addressed effectively by a removal {i.e., some sites can only be addressed with
long-term remedial actions). Each site is unique and the need for a removal assessment must be
based on site-specific conditions. If during the site reconnaissance you observe conditions that you
believe require immediate action to mitigate a threat to public health or the environment, notify
your Regional EPA site assessment contact as soon as possible to discuss the situation.

2,7 POTENTIAL RADIOACTIVE WASTE SITES
Radioactive waste sites pose special hazards for field investigators, and EPA discourages Superfund
personnel from physically approaching such sites during a perimeter survey or onsite
reconnaissance. Because of the unique considerations associated with radiation sites and the
special skilis required to evaluate and minimize radiation exposures, investigation of radiation sites
beyond the PA is generally implemented by EPA’s Office of Radiation Programs {(ORP},
To date, the number of CERCLIS sites that involve radioactive materials has been relatively smali;
perhaps less than 2 percent. Radioactive materials are most commonly associated with types of
sites that include, but are not limited to:

® Department of Energy (DOE) or Department of Defense (DOD) facilities.

® DOE or DOD contractor, supplier, or research facilities.

® Contractor, supplier, or research facilities of DOE predecessor agencies {Atomic Energy
Commission, Energy Research and Development Administration}.

& Private or public nuclear energy production or research facilities (e.g., power plant,
university}.

® Aircraft, submarine, or shipbuilding facilities,

& Mining and related facilities (e.g., production, milling, processing).

® Deep waell injection facilities.

® Facilities that manufacture, store, dispose, or otherwise handle radiopharmaceuticals.

® [acilities employing industrial radicgraphy.
If you are conducting an onsite reconnaissance or offsite perimeter survey and you encounter any
reason to suspect the presence of radicactive materials, health and safety considerations require
you to vacate the area immediately and notify your Regional EPA site assessment contact.
Examples of reasons to vacate include:

& Above-background readings on a radiation meter.

& Presence of drums, other containers, or areas marked with the radiation symbol.

® Evidence {such as manifests, disposal records, or verbal statements) of radioactive

materials handling, storage, or disposal.

You may find information relating to radioactive materials during earlier stages of the PA such as
file searches or desktop data collection activities. Such information may include permits, permit
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applications, manifests, materials handling or disposal records, and statements from officials or
facility personnel obtained through interviews. if at any time during the PA vou obtain information
indicating that radioactive materiais are or were present at the site, notify your Regional EPA site
assessment contact immediately. Your contact will discuss the situation with ORP and determine
how you should continue the investigation.
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3. SITE EVALUATION AND SCORING

The principal objective of the PA is to evaluate potential hazards to determine if further action at
the site is necessary, EPA officials make a decision regarding site disposition and Si priority based
on the PA evaluation of the potential threat the site may pose to human health and the
environment. This section describes the process and requirements to evaluate and score sites at
the PA stage of investigation:

® Section 3.1 discusses the importance of professional judgment to evaluate the likelihood of
hazardous substance releases and exposure of targets to released substances, particularly
to apply available analytical data.

e Section 3.2 describes the task of site, source, and waste characterization as a fundamental
prerequisite 1o pathway evaluation and site scoring.

® Sections 3.3 through 3.6 provide specific guidance and instruction to evaluate and score
the ground water, surface water, soil exposure, and air pathways using standard PA
scoresheets.

A copy of the PA scoresheets is provided as Appendix A. The scoresheets package functions as a
self-contained workbook providing all the basic tools to apply collected data and develop a PA
score. The scoresheets package contains worksheets, factor value tables, scoring forms, and brief
instructions. Sections 3.2 through 3.6 provide guidance that directly addresses the scoresheets
and also applies to the PA-Score computer program (Section 4.3.2).

3.1 IMPORTANCE OF PROFESSIONAL JUDGMENT

Most of the factors that make up the PA are evaluated quantitatively by determining amounts,
sizes, distances, and so forth. However, other factors -- those that relate to releases of hazardous
substances from the site and the likelihood that specific targets may be exposed to released
substances -- must often be evaluated qualitatively during the PA, by applying "professional
judgment.”

To know whether a release has occurred and whether specific targets have been exposed requires
analytical sampling data detecting hazardous substances onsite and showing the presence or
absence of hazardous substances in environmental media and a1 targets. This reguires a sufficiant
number of samples, of sufficient quality, to show that any substances found are present above
background levels and are present as a result of activity at the site. However, sampling is not
generally performed during the PA, and comprehensive sampling data are not usually available from
owner/operator or regulatory agency files for PA sites. This poses a dilemma for the PA
investigator. Compounding the dilemma is the fact that, due 1o the structure of HRS and PA factor
values, targets exposed to hazardous substances are weighted many times more heavily than
targets not exposed, and for targets to be exposed, a hazardous substance must be released from

the site.

3.1.1 Applying Existing Analytical Data

As an initial site investigation consisting primarily of a review of existing information about the site
and a comprehensive study of targets, acquiring site-specific analytical data through environmental
sampling is generally not within the scope of the PA, Such data may be available in site files and
company records if routine company monitoring, a contracted site investigation, State or ocal
Department of Health investigations, or emergency action has occurred. In most cases, however,
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the site will not have been sampled in the past. When sampling data are available for a PA site,
they must be examined carefully with respect to their suitability for drawing conclusions about -
hazardous substance releases and exposure of targets.

While there can be many advantages to having sample results at the PA to provide specific details
about the identity, concentration, and areal distribution of hazardous substances, there are also
many pitfalls in relying on such data, because:

® Previous sampling efforts may not have been conducted for purposes that are compatible
with Superfund site assessment objectives {i.e., the need to identify hazardous substances,
releases, and exposed targets).

® Previcus sampling may not have been extensive enough to fully characterize the site and
the possibility of a refease {e.q., number and placement of sampling locations, depth of
monitoring wells).

® | aboratory protocols and standards may not be known {e.g.: QC/QA procedures; limited
analysis, rather than full-spectrum Target Compound List (TCL) analysis).

® (onditions may have changed since the site was last sampled {e.g., substances may have
been released, migration may have spread, additional waste disposal may have occurred).

For these reasons, existing analytical data for PA sites should be very carefully reviewed to ensure
that they do not lead to false negative conclusions. The fundamentals of an appropriate sampling
strategy specific to the site, and specific to the needs of the Superfund site assessment program,

i 1 lmrsmadimabine thom o b o O
will be formulated by vou for sites that appear to warrant further investigation through an Si.

interpret analytical data with caution and be aware of their limitations.

Anaiytical data indicating that hazardous substances are present in environmental media {ground
water, surface water, surface water sediments, soil, or air} onsite, directly offsite, or at a particular
target can be used to support a hypothesis that hazardous substances have been released from the
site and/or that specific targets have been exposed, regardless of considerations relating to data
quality, attribution of substances to site operations, or concentrations relative to background levels,
In such cases, analytical indications are sufficient to support the hypothesis; it is not necessary to
definitively demonstrate that a problem exists.

Analytical data can also be used to support hypotheses that no release has occurred and that
targets have not been exnosed, hut the analytical data themselves should not generally be the sole
or principal consideration leading to the hypothesis. For the reasons outlined above, existing
analytical data indicating that a particular site, source, target, or sample is "clean™ or contains
hazardous substances below background levels must be viewed with caution. Applying existing
anaiyticai data as the principal support for hypotheses that rule out the occurrence of releases and
the exposure of targets requires that the data definitively demonstrate that a problem does not

exist; indications alone are not sufficient unless convincingly supported by other evidence.

In some cases, existing analytical data may be sufficiently reliable to confidently rule out the

cccurrence of releases and exposire of targets, and (o confidently characterize the hazardous
substances associated with the site. Refer to Section 5.3 for further discussion on how to apply i
such data.

Summarize any available analytical data on page 2 of the PA scoresheets under "Probable :
Substances of Concern.” In particular, identify the sample media and locations, and list the
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substances detected in source, environmental, and
maximum concentrations.

e

arget samples, aiong with their corresponding

3.1.2 Applying Professional Judgment

If suitable analytical data are not available during the PA, you must apply professional judgment to
evaluate the occurrence of releases and the presence of exposed targets. This is a somewhat
intuitive process which relies on accumulated professional expertise and specific knowledge of
characteristics and conditions of the site, its surroundings, and targets.

-Critical PA professional judgments take the form of hypotheses that: (1} a release of a hazardous

substance is or is not suspected to have occurred; and (2} specific targets are or are not suspected
to have a relatively high likelihood of exposure to released substances. Targets likely to be
exposed are termed "primary targets,” while others are called "secondary targets.”

Formulating appropriate hypotheses on these points is the essence of professional judgment. To
assist in this process, “Criteria Lists” present a series of questions relating to the site, its
surroundings, pathway characteristics, and targets. Their purpose is to get you thinking about the
types of site-specific characteristics and conditions that may favor the release of hazardous
substances and their migration to specific targets. The Criteria Lists are included in the PA
scorasheets. Detailed discussion of pathway-specific Criteria Lists and guidance to apply them are
presented for each pathway in Sections 3.3 through 3.6.

In general, it is appropriate to hypothesize the presence of primary targets and/or the occurrence of
suspected releases when:

® Available analytical data indicate a potential problem.
# In the absence of analytical data, qualitative information indicate a potential problem.

Hypothesizing the absence of primary targets (secondary targets only) and no suspected release is
generally appropriate when:

® Analytical data alone demonstrate there is no problem.

® Analytical data coupled with other, qualitative information supports a conclusion that there

i5 o problem,

® |In the absence of analytical data, qualitative information supports a conclusion that there is
no problem.

When you have completed the PA, you will have a set of hypotheses regarding releases and
targets. If the site advances to an S, these hypotheses will form the foundation for the Si
sampling plan. Most Sl samples will be collected to test these hypotheses; the resulting analytical
data will support either accepting or rejecting each hypothesis.

Always remember that when professional judgment is required to formulate hypotheses, it is
important not to underestimate the potential threat. While it should be possible to collect sufficient
information to support a clear professional judgment about the likelihcod of a release and the
condition of targets, when in doubt it is best to err on the side of caution and conclude that
specific targets are affected and/or that a release has occurred. By not underestimating the
potential threat, the worst outcome is that an Sl will be conducted, the results of which may show
that the threat is, in fact, relatively low and a NFRAP decision is appropriate. On the other hand, if
the threat is underestimated at the PA, the warst outcome is that a PA NFRAP decision is made for
a site that should have undergone an Sl, that releases have occurred, and that targets {(and possibly
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human health) have been affected; these facts would remain undetected because the site was
prematurely designated as NFRAP.

3.2 SITE, SOURCE, AND WASTE CHARACTERIZATION

A fundamental requirement of the PA is to describe the site, both physically and in terms of
operational history. The first step is to access CERCLIS to obtain basic descriptive information
about the site. CERCL!S can often provide the official site name, site identification number, street
address, geographic coordinates, and other basic information (Section 2.1.1). Be aware that,
because no field verification occurs prior to CERCLIS entry, information obtained from CERCLIS
must be independently verified as part of your investigation. Record basic descriptive information
on the cover page of the PA scoresheets and page 1 of the PA data summary form (Appendix D}.

Determine the location of the site within the State and obtain the appropriate USGS 7.5-minute

CERCLIS printout or are accurate only to the nearest minute. Always verify the coeordinates
obtainad from CERCLIS by determining them yourself. Use EPA’s standard operating procedure
{SOP; Appendix E) to determine latitude and longitude coordinates by linear interpolation from the
topographic map to within 0.5 second precision. Attach completed SOP worksheets as a reference
to your PA narrative report {Section 4.2},

Suggestions on how to pursue other general descriptive information are offered in the following
subsections. Additionally, it is essential to collect qualitative {descriptive} and quantitative {tc the
extent it can be approximated) information about wastes associated with the site. Technical data

about sources and quantity of wastes in each source are critical to site assessment; obtaining this
information is also addressed in the following subsections.

Pages 1 through 4 of the PA scoresheets provide space to present general site and source
information. Your PA narrative report {Section 4.2) should contain similar summary information.

Specific elements include:

® Official site name.

® CERCLIS identification number,

® |ocation: street address, city, county, State.

® Geographic coordinates: latitude/longitude; township, range, section.

® (Owner/operator names, addresses, telephone numbers,

® Tyoe of ownershio: Federal, State, Indian, county, munigipal, private.
® Years of operation.

® Regulatory involvement: permits, viclations.

® Type of facility: manufacturing, waste disposal, storage, recycling, etc.
¢ Description of operations.

¢ History of methods of hazardous substance disposal, storage, or handling.
® Probable source types.

® Types of wastes present, probable substances of concern.

® Description of prior spills.

® Summary of existing samples and analytical daia {if any).

® Reference and summary of manifests or waste records.

e (Containment of wastes: secondary structures, procedures, monitering.
® Mass, volume, or areal size of sources or voiume of spills.

® Emergency or removal actions.

® Important resources and environments on or near the Site.
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3.2.1 Siie Description and Source Characterization

A physicai and operational description of the site can be obtained through fife searches, interviews,
and site reconnaissance (see Section 2). Page 2 of the PA scoresheets provides space to
summarize this information.

General Site Description

Definition: Site -- The area consisting of the aggregation of sources, the areas betweaen sources,
and areas that may have been contaminated due to migration from sources; site boundaries are
independent of property boundaries. :

Examine existing file information in the Hegional EPA and State environimental agency offices
{Section 2.3). Identify the site owner and operator {individual, organization, or company), address,
and telephone number. Note that the "owner” and the "operator” may be twgo different parties.
Depending on Regional guidance, you may want to verify this information by contacting a

representative of the facility owner ar operator.

Files at EPA and State environmental agency offices may vield information about current and
previous operator activities, site history, regulatary and permitting actions, etc. By examining files
at the faciiity riseif {during an onsite reconnaissance, for gxample), you may be abie to abtain
engineering plans or field layout diagrams showing buiidings, structures, roads, and waste handling
areas on the site. These can be very useful in physically characterizing the site and proviging
insights into its operational history. For each PA, whether such materials are available or not, you
also need to view and photograph the site during your reconnaissance to document current
canditions {see Section 2.5). .

During the site reconnaissance, measure or estimate dimensions to develop an accurate portrayal of
areas where waste disposal activities may have occurred. However, do not attempt to directiy
measure waste source areas without authorized access, a health and safety plan, and appropriate
protective equipment, as discussed in Section 2.5, Determine dimensions in feet and area in
square feet or acres. Note that dimensions may have changed over time, as facility operations
expanded or declined, or as portions of the property were acquired or sold. Recall the definition of
"site” and be careful to delineate as fully as possible any areas that may quality as part of the site,
regardless of current conditions, fences, boundaries, or ownership. In addition, identify any
adjacent or nearby property owned or leased by the site owner/operator. Investigate the dates or
years of operation, and identify current operational status. If the site is active, determine or
estimate the number of workers employed. ldentify the type of facility -- manufacturing, mining,
coal gasification, retail, landfill, salvage, and so forth -- and the main site activities and operations,

both past and present.

Source Identification and Characterization

Summarize waste treatment, storage, or disposal activities that have or may have occurred bath in
the past and at present; note if these activities are documented or alleged. It is especialiy

important to identify the specific areas where waste disposal, depasition, storage, or handling may
have accurred -- these represent the sources that you evaluate for waste quantity (Section 3.2.2}.

41




Definition: Source -- An area where a hazardous substance may have been deposited, stored,
disposed, or placed. Also, soil that may have become contaminated as a result of hgzardous
substance migration. In general, hoviever, the volumes of air, ground water, surface water, and
surface water sediments that may have become contaminated through migration are not
considered sources.

A site may involve one or many types of sources such as surface impoundments, waste piles,
municipal landfills, industrial iandfills, industrial dumps, open dumps, above ground tanks,
underground tanks, land treatment areas, sludge spreading areas, drum and container storage
areas, spill areas, burn areas, etc. ldentify all potential sources, their types, and dimensions {to the
extent they can be measured or estimated}, Sources are classified by physical structure (e.g.,
impoundment, landfill, tanks, containers) or by describing how the wastes have come to be
deposited (e.g., pile, contaminated soil}. f possible, also investigate source containmeant practices
and type, volume, and physical state of wastes. Source types are described in Tabte 3-1, which
includes an "other” source type for sources that cleariy do not fit any other description.

Sources can be delineated and characterized through visual ingpection during site reconnaissance;
interviews with facility representatives, employees, or neighbors; and file searches {especially those
at the facility itseif} for disposal records, waste manifests, and waste sampling data. Another
useful reference is aerial photography (see Section 2.4.4). Historical air photos may identify
sources that are no longer discernible on the ground due to physical changes to the facility or
surrounding topography. Manifests listing types and quantities of hazardous waste materials
transported or deposited may be available for periods after 1980, when this type of record-keeping
became mandatory. Some types of permit applications, including National Poliutant Discharge
Elimination System (NPDES) permits, may also contain information about waste compaosition and
quantity.

If information or data exist for previous sampling at the site, prepare a summary table and attach it
to the PA scoresheets. For each sample, indicate the medium sampled, sample location, hazardous
substances detected, concentraticns, and analytical detection limits. On page 2 of the PA
scoresheets, under "Probable Substances of Concern,” briefly discuss the conclusions of previous
sampling episodes and relate these findings to specific hazardous substances or compounds
suspected to be present at the site. Discuss whether sampling detected any areas of onsite
contamination or evidence of offsite migration via a release to ground water, surface water, or air.

Pathway Considerations

in addition to site history, physical characteristics of the site, and source characteristics, also
tdentify any significant resources or features pertinent to the ground water, surface water, soil
exposure, and air pathways. Note ground water monitoring or drinking water wells on or near the
site. Determine if portions of the site are jocated in surface water. Describe surface water bodies
and identify residences, schools, or sensitive environments on or adjacent to the site.
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Table 3-1
Source Type Descriptions

Landfill: an engineered (by excavation or construction) or natural hole in the ground into which
wastes have been disposed by backfilling, or by contemporaneous soil deposition with waste
disposal, covering wastes from view.

Surface Impoundment: a topographic depression, excavation, or diked area, primarily formed
from earthen materials (lined or unlined) and designed to hold accumulated liquid wastes, wastes
containing free liquids, or sludges that were not backfilled or otherwise covered during periods
of deposition; depression may be dry if deposited liquid has evaporated, volatilized or leached, or
wet with exposed liquid; structures that may be more specifically described as lagoon pond,
aeration pit, settling pond, tailings pond, sludge pit, etc.; also a surface impoundment that has
been covered with soil after the final deposition of waste materials {i.e., buried or backfilled).

Drums: portable containers designed to hold a standard 5%-gallon volume of wastes.

Fanks and Non-drum Containers: any stationary device, designed to contain accumulated
wastes, constructed primarily of fabricated materials {such as wood, concrete, steel, or plastic)
that provide structural support; any portable or mobile device in which waste is stored or
otherwise handled.

Contaminated Soil: soil onto which available evidence indicates that a hazardous substance was
spilled, spread, disposed, or deposited.

Pile: any non-containerized accumulation above the ground surface of solid, non-flowing
wastes; includes open dumps. Some types of piles are: Chemical Waste Pile -- consists
primarily of discarded chemical products, by-products, radioactive wastes, or used or unused
feedstocks; Scrap Metal or Junk Pile -- consists primarily of scrap metal or discarded durable
goods such as appliances, automobiles, auto parts, or batteries, composed of materials
suspected to contain or have contained a hazardous substance; Tailings Pile -- consists primarily
of any combination of overburden from a mining operation and tailings from a mineral mining,
beneficiation, or processing operation; Trash Pile -- consists primarily of paper, garbage, or
discarded non-durable goods which are suspectad to contain or have contained a hazardous
substance.

Land Treatment: landfarming or other land treatment method of waste management in which
liquid wastes or sludges are spread over land and tilled, or liquids are injected at shallow depths
into soils.

Other: a source that does not fit any of the descriptions given above; examples include
contaminated building, ground water plume with no identifiable source, storm drain, dry well,
and injection well.
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Sample Site Description

An example of the type of brief site description to record on page 2 of the PA sceores

Site X is an inactive 4.5-acre fabricated metal products manufacturing facility located in an
industrial park which has been developed on former pasture land since the early 1960's. The
facility was buiit in 1966, Through 1979, the main manufacturing process was candlestick
electroplating, which generated lead-based paint sludge, chromium compounds, scrap metals,
and various solvents. Wastes were discharged to three surface impoundments. From 1975
through 1979, 2 acres of the facility were aiso used to salvage and restore chrome automaobile
bumpers. in 1987, the State Department of Health (DOH) investigated citizen compiaints about
"suspicious” liquid wastes pooled in impoundments on the abandoned property. Samples of soil
near the surface impoundments revealed lead (231 mg/kg) and Cr*? {12,400 mg/kg). According
to DOH records, samples for VOC analysis were also collected, but the results could not be
found in the file. DOH secured the site with cyclone fencing in 1988.

Surrounding businesses obtain drinking water and process water from a single well that serves
all facilities in the park. The well is located approximately 300 feet northwest of the site. The
nearest residence is approximately % mile to the east of the industrial park.

A drainage ditch originates on the site and follows the western perimeter; the ditch passes
several other industrial establishments before entering a marshy area approximately 2,000 feet
north of the site. Little Creek emerges from the marsh and flows 2.1 miles hefare entering Big

River.

Site Sketch

Sketch the site on page 3 of the PA scoresheets. Indicate all pertinent features, including all
potenttal waste sources, buildings, dwellings acress roads, parking areas, drainage patterns,
ponded water, water bodies, stressed vegetation, barren areas, wells, sensitive environments, and
so forth. If necessary, enlarge areas of the sketch to illustrate details of specific conditions. Your
sketch should provide sufficient detail to locate critical pathway elements and to reference previous
sampling locations (if available for the site}. Note significant natural features as well as buildings
and other structures. Appendix C includes an example site sketch for the PA narrative report,
which may be included in the scoresheets.

3.2.2 Waste Quantity and Waste Characteristics

The heart of waste characterization during the PA is an estimation of the quantity of potential
wastes associated with all socurces at the site. Use the information gathered about historical and
current waste handling praocedures, potential sources, waste amounts, and source dimensions, to
characterize as completely as possible the waste quantities related to the facility.

Due to the limited scope of the PA, your evaluation of waste characterisiics will never be truly
comptete. Not until further study has identified, characterized, measured, sampled, analyzed, and
documented all sources can the quantity and properties of the hazardous wastes at the site be fuily
known. Consequently, the following assumptions regarding sources and wastes typically apply for
the PA:
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® |tis very likely that hazardous substances present in wastes related to the site are
extremely toxic, mabile, persistent, and able to accumulate in tissues.

® The total quantity of hazardous wastes associated with the site are eligible for evaluation
o even if, at any time in the history of the facility, wastes have been removed. {Exceptions
} to this assumption may occur, on a site-by-site basis, for certain types of qualifying

o removals. For-further details, see EPA publication 9345.103FS, "The Revised Mazard

a‘,’*,:‘? Ranking System: Policy on Evaluating Sites After Waste BRemovals.”)

® The total guantity of waste present produces at least the PA minimum waste
characteristics factor category score [discussed later in this section}.

Tiered Approach to Evaluate Waste Quantity (WQ)

For each source, waste guantity may be evaluated by one or all of four different measures called

"tiers": constituent quantity, wastestream quantity, source voiume, source area. PA Table 1a

{page 5 of the PA scoresheets) is divided into these four horizontal tiers. The amount and leve! of .
detail of the information available determine which tier(s) to use for each source. For each source,

evaluate as many of the four tiers as you have data to support and select the resuit that gives the

highest waste characteristics factor category score.

_ (V) Hazardous constituent guantity refers to the mass of pure hazardous substances present in a

source. Detailed disposal records and/or detailed analytical data are necessary to evaluate
hazardous constituent quantity; this level of information is not often available for PA sites.

VWastestream guantity refers to the total mass of each particular type of waste present in the
source. For example, a trench that received a known number of drums of spent solvent, a known
mass of lead batteries, and a known volume of creosote-treated railroad ties could be evaluated on
the basis of these three distinct wastestreams by canverting each to mass and summing (note that
this source would also be evaluated an the basis of volume and area if depth and surface
dimensions were known or could be estimated). Detailed disposal recards, which are not often
available, are needed to properly evaluate wastestream guantity.

If records are avaiiable to support hazardous constituent and/or wastestream quantity calculations
{in pounds), apply the following conversians:

1 cubic yard = 4 drums = 200 gallons = 1 ton = 2,000 pounds

Sources are most commonly evaluated at PA sites on the basis og\{rolume orC\érea. Measuring or

estimating source dimensions has been previously discussed (Sections 2.3, 2.4, 2.5, and 3.2.1);

onsite reconnaissance, owner/operator files, facility maps or engineering plans, and aerial

photographs are all good approaches to determine source dimensions. When estimating source Be Hea e
dimensions, it is a good practice to extrapolate those dimensions to cover the full area where you | o .40,
suspect hazardous substances may have been depasited and to include the total possible area of

soil that may have been contaminated by substances associated with the sources. Recall the Hitsn vt
definition of "source” and, if you suspect that areas between sources may also be contaminated, ) R O = &
evaluate those areas as separate sources as well, J
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General Instructions to Score Waste Characteristics (WC)

Turn to PA Table 1a (page 5 of the PA scoresheets] and note the four horizontal tiers. In the
volume and area tiers, the left-most column lists a variety of source types. Moving horizontaily
acioss the 1able for each source type, the next three columns provide volume and area ranges for
each source type. Each range corresponds to a waste characteristics factor category score (WC)
given at the top of the column (18, 32, or 100).

For a site with a single source, assign WC for the appropriate size range of the appropriate source
type. Evaluate as many tiers as you have data to support, and select the highest resulting WC.

Example: Single-source site
Source type: Landfill
Constituent quantity: Not available
Wastestream gquantity: Not available
Volyime: 7 million ft*; WC = 32
Area: 250,000 ft%; WC = 18
Site WC = 32, the highest resuit among the tiers evaluated .

For a site with muitiple sources, convert each source measure to its appropriate units, and divide
the result as indicated in the right-most column of PA Table 1a; this yields a waste quantity (WQ)
value for each source. Sum the highest W(Q values, among the tiers evaluated, for all sourcas.
From PA Table ib, assign WC corresponding to the range into which the summed WQ falls,

Example: Multiple-source site

Source type; Landfill

Constituent quantity: Not available

Wastestream quantity: Not available

Volume: 7 million ft*; WQ = 7 million + 67,500 = 103.7

Area: 250,000 1%, wQ = 250,000 = 3,400 = 73.5

Source type: Drums

Constituent quantity: Not available

Vvastestream quantity: 750 drums x %0 gai/drum x 10 Ib/gal = 375,000 ib
WQ = 375,000 = 5,000 = 75

Volume: 750 drums; WQ = 750 + 10 = 7.5

Area: Not evaluated

Summing the highest WQ for each source yields a site WQ = 103.7 + 75 = 178.7

From PA Table 1b, site WC = 32

|

Evaluating constituent quantity and/or wastestream quantity is no different from volume and area
evaluations, except that mass {in pounds) i$ always the unit of measure regardless of source type.
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With that as a brief explanation of the structure and use of PA Tables 1a and 1b, general
instructions for evaluating WQ and determining WC for sites having a singie source and sites with
multiple sources are summarized below.

. Determin
1
)

For sites with only one source:

. Identify source type (Table 3-1), (Laveé bth, wiiice wipcwAd masel, devovas | -rads

© aCaedhlwm Gov Ao e(S | C0nitma 5C lr g, Lk

. Examine all waste quantity data available. oenkwawd  orfan)

. Estimate the mass or dimensions of the source.

. Determine which quantity tiers to use based on the source information available (see PA

Table 1a and page 45 of this guidance).

. Convert source measurements to the appropriate units for each tier evaluated.

Identify the range into which the source falls for each tier evaluated {PA Table 1a).

e the highest waste characteristics factor category score (WC) obtained for any
tier {18, 32, or 100, at the top of PA Table 1a columns).

. Use this WC for all pathways (exception.s are noted in Sections 3.3.3, 3.4.3, and 3.6.3).

W

For sites with multiple sources:

. ldentify each source type (Table 3-1).

. Examine all waste quantity data available for each source.

Estimate the mass or dimensions of each source.

Determine which quantity tiers to use for each source based on the information available
{see PA Table 1a and page 45 of this guidance).

. Convert source measurements to the appropriate units for each tier evaluated for each

source,

Divide the measurement for each source as indicated in the right-most column of PA Table
1a. Identify the highest resulting waste quantity value (WQ), among the tiers evaluated,
for each source. Sum the highest WQs for ali sources.

. Use PA Table 1b to assign the waste characteristics factor category score (WC) for the

range into which the summed WQ falls.

Use this WC for all pathways {exceptions are noted in Sections 3.3.3, 3.4.3, and 3.6.3).
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Scoring Waste Characteristics (WC| for Specific Source Types

¥ R -

Hazardous Constituent (pure hazardous substance)

Determine mass for each constituent. If necessary, convert volume to pounds. Sum all
constituent mass values. If total constituent mass is less than or equal to 100 pounds, assign
a waste characteristics factor category score (WC) of 18, If total constituent mass s greater
than 100 and less than 10,000 pounds, assign WC 32; greater than 10,000 pounds, assign
wC 100.

Constituent wastes are hazardous substances in pure liquid, solid, or {less commaonly) gaseous
form. The mass of constituents can be calculated from volume. Some examples of applying
constituent data are:

e For 16 25-gallon containers and 20 drums labeled carbon tetrachloride (pure
substance}, determine the total volume in gallons {assume a 50-gallon valume for
drums not otherwise specified) and convert to mass (10 pounds per gallon}. The
resulting quantity of hazardous constituent is 14,000 pounds {{{16 x 25) + (20 x 50})
x 101, which yields a PA waste characteristics score of 100.

® For a single drum of unspecified volume and labeled 30 percent aldicarb (a pesticide),
multiply 50 gallons x 10 pounds per gallon x 0.3, yielding 150 pounds for constituent
waste quantity.

® 50,000 pounds of sludge with a representative lead concentration of 300 mg/kg
results in a constituent quantity of 15 pounds of lead.

® For 5 million yd® of mine tailings with representative arsenic and copper concentrations
of 24.4 and 47.6 mg/kg, respectively, first convert volume to mass: 5 million yd? x 1
ton/yd® = 5 million tons = 10 billion Ib. Next, convert constituent concentrations to
mass: 24.4 mg/kg in 10 billion b of tailings vields 244,000 b of arsenic; 47.6 mg/kg
in 10 billion Ib of tailings vields 476,000 Ib of copper. The constituent waste quantity
is the sum: 244,000 + 476,000 = 720,000 lb; WC is 100.

® A report or manifest showing that 120 pounds of powdered DDT concentrate were
transported from an agricultural research facility and disposed at the site could also be
used as evidence of constituent quantity.
Hazardous Wastestream (known quantity of a single type of waste}

Determine mass of each wastestream. If necessary, convert volume to pounds. If there is

only one wastestream and the wastestream quantity is less than 500,000 pounds, assign WC

18; if greater than 500,000 and less than 50 million pounds, assign WC 32, if greater than 5C

million pounds, assign WC 100.

If there is more than one wastestream, divide each wastestream mass by 5,000 and sum the
results to obtain a wastestream WQ. Add the wastestream WQ to other partial WQ values
calculated for sources at the site, and assian WC from PA Tahle 1b,

Drum Volume (for drums not suspected or labeled as containing pure or undiluted hazardous
substances)

For standard 55-gallon drums, assume the volume of each is 50 gailons {allowing a 5-gallon
headspace). If there are less than 1,000 drums (50,000 gallons} at the site, WC is 18; if
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greater than 1,000 and less than 100,000 drums {50,000 gallons < V < 5 million gallons),

‘

e
WC is 32; if more than 100,000 drums, or greater than 5 million gaiions, WC is 100.

If there are other sources, along with drums, divide the total number of drums by 10 to
determine the drum WQ value. Add the drum WQ to the other source WQ values calculated
for the site, and assign WC from PA Table 1b.

Tank and Non-dryum Container Volume

For a source consisting of tanks or containers other than drums, sum the volumes of the
containers {in like units of measure) and convert the total volume to galions. Assign WC a
value of 18 if the total volume is less than or equal to 50,000 gallons, WC 32 if volume is
greater than 50,000 and less than 5 million galions, and WC 100 if volume is greater than b
million gallons.

if there are other sources, along with tanks or containers, divide the total non-drum volume
{gallons) by 500 to determine the non-drum volume WQ value. Add the non-drum volume WQ
10 the other source WQ values calculated for the site, and assign WC from PA Tabie 1b.

Volume and Area Conversions
1 cubic yard = 27 cubic feet

1 acre = 43,560 square feet

Landfill Volume {iength x width x depth) or {area x depth)

If surface area and depth of excavation for landfilling operations are known or can be
estimated, calculate landfill volume in cubic yards. Landfill volume less than or equal to
250,000 yd? receives a WC value of 18; greater than 250,000 and less than 25 million yd®
receives WC 32; and greater than 25 million yd? receives WC 100,

If there are other sources, along with the landfill, divide the landfill volume {yd®} by 2,500 to
determine the landfill volume WQ value. Add the landfill volume WQ to the other source WQ
values calculated for the site, and assign WC from PA Table 1b.

Landfill Area {length x width)

Measure or estimate landfill surface area in square feet or acres. If the area is less than or
equal to 340,000 ft? (7.8 acres), assign WC 18; if greater than 340,000 and less than 34
million ft? {780 acres), assign WC 32; if greater than 34 million ft* (780 acres), assign WC
100.

If there are other sources, along with the landfill, divide the landfill area (ft*) by 3,400 to
determine the landfill area WQ value. Add the landfill area WQ to the other source WQ values
calcuiated for ihe site, and assign WC from PA Table 1b,

Surface Impoundment Volume {length x width x depth} or {area x depth)

For a surface impoundment, whether wet, dry, buried, or backfilled, if area and depth are
known or can be estimated, determine volume of the impoundment in cubic yards. If the
volume is less than or equal to 250 yd?, WC is 18; if greater than 250 and less than 25,000
yd?, WC is 32; if greater than 25,000 yd?, WC is 100.
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If there are other sources, along with the surface impoundment, divide the surface
impoundment volume (yd?) by 2.5 to determine the surface impoundment volume WQ value,
Add this WQ value to the other source WQ values calculated for the site, and assign WC from
PA Table 1b.

Surface Impoundment Area (length x width)
Measure or estimate, in square feet, the araa of the surface impoundment {whether wet, dry,
backfilied, or buried). Assign WC 18 if the surface impoundment area is less than or equal to
1,300 ft%; 32 if area is greater than 1,300 and less than 130,000 ft%; and 100 if area is
greater than 130,000 ft2.

If there are other sources, along with the surface impoundment, divide the surface
impoundment area (ft?) by 13 to determine the surface impoundment area W(Q. Add this WQ
value to the other source WQ values calculated for the site, and assign WC from PA Table 1b.

Contaminated Soil Volume (length x width x depth} or {area x depth)
If the volume of contaminated soil can be determined hy measuring or estimating area and the
depth to which hazardous substances are suspected to extend, convert the volume to cubic
yards. If contaminated soil is the only source at the site, assign WC values for ranges of
volume: 18 if volume is less than or equal to 250,000 yd?; 32 if greater than 250,000 and
less than 25 million yd?; and 100 if greater than 25 million yd?®.

I'f there are other sources, along with contaminated soil, divide the contaminated soil volume
{yd”) by 2,500 to obtain a contaminated soil volume WQ. Add this WQ value to the other
source WQ values calculated for the site, and assign WC from PA Table 1b.

Contaminated Soil Area tlength x width)
Measure or estimate the surface area of contaminated soil {(square feet or acres). Assign WC
18 if the area is less than or equal to 3.4 million ft2 {78 acres); 32 if area is greater than 3.4
miflion and less than 340 million ft* {7,800 acres}; and 100 if area is larger still.

If there are other sources, along with contaminated soil, divide the contaminated soil area (ft°)
by 34,000 to obtain a contaminated soil area WQ. Add this WQ value to the other source WQ
values calculated for the site, and assign WC from PA Table 1b.

Contaminated soil may be the result of spills, leaking containers, or direct disposal of solid or
tiquid hazardous wastes on the ground. You may hypothesize areas of contaminated soil from
accounts of waste handling procedures, intentional spreading practices {with and without
permits}, fire records, known or alleged discharges, and similar evidence. You may also use
svidence of stained soil, stressed vegetation or areas barren of vegetation, and available
analytical data {if any) to estimate areas of contaminated soil.

Although many sites have contaminated soil, the quantity is rarely great enough to contribute
significantly to the overall site WC factor category score, because so much {more than
250,000 yd? or 78 acres) is required to achieve a WC above the PA minimum of 18.
However, it remains important to identify and to note all areas of contaminated soil, because
the distance from sources to targets can be a critical consideration for each pathway --
especially the soil exposure pathwayv,

Eile Vglume
I'f you know oOr can estimate the volume of waste making up a source pile, convert units to
cubic yards. Assign WC a value of 18 if the volume is less than or equal to 250 yd?, WC 32 if
volume is greater than 250 and less than 25,000 yd®, and WC 100 if voiume is greater than
25,000 yd2
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If there are other sources, along with the pile, divide the pile volume (yd”) by 2.5 to determine
the pile volume WQ value. Add the pile volume WQ to the other source WQ values calcuiated
for the site, and assign WC from PA Table 1b.

Pile Area ({land surface area under the pile)

Estimate the area under a source pile and express in square feet. Assign WC 18 if area is less
than or equal to 1,300 ft?; 32 if area is greater than 1,300 and less than 130,000 #2; and 100
if area is greater than 130,000 ft3,

If there are other sources, along with the pile, divide the pile area by 13 to determine the pile
area WQ value. Add the pile area WQ to the other source WQ values calculated for the site,
and assign WC from PA Table 1b.

Other Voliime
The "other™ source type can only be selected for a source that cleariy does not fit any of the
other source type descriptions in Table 3-1, and can only be evaluated on the basis of volume,
If you know or can estimate the volume of the source, convert units to cubic yards. Assign
WC a value of 18 if the volume is less than or equal to 250 yd®, WC 32 if volume is greater
than 250 and less than 25,000 yd?, and WC 100 if volume is greater than 25,000 yd®.

If there are additional sources, along with the "other” source, divide the "other™ source volume’
{yd®) by 2.5 to determine the source volume WQ value. Add the volume WQ to the additional
source W values calculated for the site, and assigan WC from PA Table 1b.

Land Treatment Area (length x width)
Measure or estimate, in square feet, the area of land treatment. Assign WC 18 if the area is
less than 27,000 ft2 (0.62 acres); 32 if area is greater than 27,000 and less than 2.7 miliion
ft? (62 acres); and 100 if area is greater than 2.7 million ftZ.

If there are other sources, along with the land treatment area, divide the land treatment area
ift?) by 270 to obtain the land treatment area WQ value. Add this WQ value to the other
source WQ values calculated for the site, and assign WC from PA Table 1b.

Concluding Note

identify and describe each source in the space provided on page 4 of the PA scoresheets. Also
show all source WQ and site WC calculations.,

Remember to evaluate WQ for each source under as many tiers as you have data to support.
Assign the highest resulting WQ to the source. If there is more than one source at the site, sum
the assigned WQ values for each source to arrive at the site WQ. Assign WC on the basis of this
total site WQ,

Do not assign any WC score other than 18, 32, or 100. The PA minimum WC is 18, which may be
assigned if waste quantity information is lacking, incomplete, or minimal. Never assign a zero
score to WC; if you can convincingly show that no CERCLA hazardous substances are or ever have
been at the site, PA scoring may not be necessary {see Section 2.2.4).

The assigned WC is applied as the waste characteristics factor categery score under all four

pathways, except if primary targets are present. Sections 3.3.3, 3.4.3, and 3.6.3 discuss these
exceptions on a pathway-by-pathway basis.
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3.3 GROUND WATER PATHWAY

The PA evaluation of the ground water pathway requires you to consider and assign scores to
factors in three factor categories: Likelihood of Release, Targets, and Waste Characteristics.

Evaluating likelihood of release requires you to hypothesize whether hazardous substances are likely
to have migrated to ground water. When a release is not suspected, special considerations that
enter into your scoring decision include the depth to the shallowest aquifer and the presence of
karst terrain.

The principal threat under the ground water pathway is the threat posed to drinking water and to
populations relying on ground water as their source of drinking water. Therefore, the targets
evaluation is primarily conéerned with identifying drinking water wells, and their associated

pogulations, within the 4-mile target distance limit (radius) around the site.

The evaluation and score for the waste characteristics factor category (WC, Section 3.2.2) applies
directly to the ground water pathway, as to all other pathways, except if primary targets are
identified {Section 3.3.3).

Proper evaluation of the ground water pathway requires a general understanding of the local
geology and subsurface conditions. Of particular interest is descriptive information relating to
subsurface stratigraphy, aquifers, and ground water use.

Definition: Aguifer -- A saturated subsurface zone from which drinking water is drawn.

Publications of the USGS and State geological surveys are good sources for local and regional
geologic information. Othker local sources of information may include well driilers, well logs
{possibly maintained by local or State government agencies), and university geology departments.
Briefly describe the local geology, subsurface stratigraphy, aquifers, and aquifer uses within 4 miles
of the site. Record this summary on page 6 of the PA scoresheets.
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GROUND WATER PATHWAY
LIKELYHOOD OF RELEASE

3.3.1 Llikelihood of Release

Evaluating the Likelihood of Release factor category requires a professional judgment, based on site
and pathway conditions, as to whether a hazardous substance is likely 10 have been released to
ground water. Likelihood of Release is scored on the basis of one of two scenarios, "Suspected
Release™ or "No Suspected Release,” either of which require you to make this professional
judgment. Your judgment takes the form of a hypothesis that a release has or has not occurred.
The formulation of your hypothesis is guided by the "Criteria List™ (page 7 of the PA scoresheets).

Criteria List for Suspected Release to the Ground Water Pathway

The Criteria List helps guide the process of developing hypcthesas zbout two very important
aspects of the site: whether a hazardous substance is likely to have been released to ground
water; and whether any drinking water wells are likely to be exposed to a hazardous substance as

a result of a release. The Criteria List suggests a number of characteristics of the site and its
environs to consider in reaching conclusions on these points. Answer the questions in the left-hand
column of the Criteria List, which deal with a suspected release; the right-hand column, dealing
with primary targets, is evaluated in connection with the Targets factor category (Section 3.3.2} if
you conclude that a release to ground water is likely to have occurred.

Carefully consider each element on the Criteria List within the context of the site and its environs.
Answers to every question on the list, however, are unlikely to be available for many sites. You
need not spend excessive amounts of time trying to develop detailed information to respond to
each question -- it is possible to arrive at sound hypotheses about suspected releases and their
potential effects on targets without knowing answers to all questions on the list.

Also, keep in mind that because there is an infinite variety of site-specific circumstances, no list of
this type could identify every characteristic that might apply to any specific site. The list,
therefore, is by no means complete and the criteria making up the list are not prioritized in any
way. Instead, these questions are meant to get you thinking about the types of site-specific
conditions that need to be considered when formulating hypotheses about releases and the
condition of targets. There are likely to be other site-specific criteria that apply to a particular site,
and you are encouraged to think along these lines. If such additional considerations enter into your
conclusions, identify them at the bottom of the list.

Answer the guestions on the list by checking the appropriate box marked "yes,” "no,” or
"unknown.” In evaluating each question, rely on the total body of information you have obtained
about the site and its environs through the course of your investigation -- file searches, desktop
data collection, site reconnaissance, interviews, etc.

Answers to many of the individual questions are likely to be fairly self evident. The difficult part
lies in drawing thie fina! conclusion, which amounts to a hypothesis as to whether you suspect a
release. This requires professional judgment and is a somewnat intuitive process that relies upon
your accumulated professional expertise and specific knowledge of site and target characteristics.
Mote that the Criteria List is not a tally sheet requiring a majority of "yes"” or "no” responses to
reach a conclusion. You may hypothesize a suspected release on the basis of one or more
characteristics that lead you to believe there is a relatively high likelihood that a hazardous
substance has been released to ground water.
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Suspected Release Considerations

Fach item on the Criteria List for suspected releases to ground water is briefly discussed below.

@ Are sources poorly contained?

For many types of sources, proper containment to prevent hazardous substances from
migrating to ground water requires engineered structures, such as double liners and a leachate
collection system, that are inspected regularly and properly maintained. This level of
containment for all sources is not often found at CERCLIS hazardous waste sites. Your
response may be "yes" if wastes have been:

Leaked, spilled, or spread on the ground.

Buried underground.

Deposited in trenches or impoundments in permeable soils.
Deposited in sources lacking complete containment.

An example of conditions for a "no" response is: tanks on a well-maintained cement platform
inside an intact building, protected from precipitation and run-on, with functioning runaoff
control should the containers leak or rupture.

@ Is the source a type likely to contribute to ground water contamination?

Many source types are likely contributors to ground water contamination because they are
sttuated in or on the ground. Examples include underground tanks, landfills, surface
impoundments or fagoons, and open dumps. The presence of liquid wastes in a source adds
to the likelihood of migration. Sources less likely to contribute to ground water contamination
might include sound above-ground tanks, drummed solid wastes, or sources inside buildings.

@ Is waste gquantity particularly large?

Depending on the type of waste and its physical state, "large” is a relative term with respect
to the potential for a release to ground water. In this context, a relatively small lagoon
containing liquid wastes probably has more importance than a large pile of mine tailings. In
general, however, any amount is considered "large” if it produces a waste characteristics
factor category score (WC) of 32 or mare.

@ Is precipitation heavy?

Heavy precipitation provides a driving force to carry hazardous substances through the soil to
ground water. Total annual precipitation exceeding 40 inches or annual net precipitation
exceeding 15 inches might be considered "heavy™ precipitation. You can obtain this
information from the "Climatic Atlas of the United States,” published by the U.S. Department
of Commerce, or from local weather stations.

@ Is the infiltration rate high?

A high infiltration rate means that surface soil conditions favor the rapid downward movement
of water. The combination of heavy precipitation and high infiltration rate increases the
likelihood of hazardous substances reaching ground water. Infiltration rates range from very
high in gravelly and sandy scils to very low in fine silt and clayey soils. You can find out about
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soil types in the area of the site from the County Extension Office of the USDA Sail
Conservation Service {(SCS), or from soil survey maps published by the SCS for most counties
in the nation,

@ Is the site located in an area of karst terrain?

In karst formations, ground water moves very rapidly through solution channels caused by
dissolution of the rock material {usually limestone), which could facilitate migration of
hazardous substances. See the discussion of karst conditions on pages 57 to 58 for more
information.

.
(?) Is the subsurface nighiy permsable or conductive?

Just as high infiltration rates indicate rapid movement of water through surface soils, highly
permeable or conductive subsurface materials also favor downward movement of water that
may transport hazardous substances. The presence of low-permeability materials or confining
layers will impede this movement. Well logs, local geologic literature, or interviews with
individuals knowledgeable about the geology of the area will help answer these questions.

Sands and gravels tend to be very conductive, as do highly fractured bedrock environments.
The presence of lava tubes or mine drainage tunnels, or conditions of non-karst cavern
porosity, also favor the rapid movement of ground water.

@ Is drinking water drawn from a shallow aquifer?

In the context of the PA, an aquifer is defined as "a saturated subsurface zone from which
drinking water is drawn.” Note the empbasis on ground water use in the definition. The
shallower a source of drinking water, the higher the threat of contamination by hazardous
substances. Information on well and aguifer depths can be obtained from well logs and by
interviewing local water authorities, well drillers, and private well owners. Geologic literature
on the area may also be useful. Determining depth to aquifer is discussed on pages 56 to 57.

@ Are suspected contaminants highly mobile in ground water?

The extent to which you can identify the hazardous substances present at a site is variabie at
the PA. For some sites, specific substances will be identifiable from available analytical data,
file searches, or interviews during a site visit. At other sites, the general types of substances
present may be inferred from knowledge about site operations. You should be able to
generalize about the substances suspected to be presant, and their relative mobility in ground
water. Metals, for example, do not tend to be very mobile, while most liquids tend to be
relatively highly mobile.

@ Does analytical or circumstantial evidence suggest ground water contamination?

"Circumstantial™ implies a level of certainty below that of "proven fact,™ and this is sufficient
for PA purposes. In this context, any condition that you find suspicious, and that indicates a
possible contamination problem, can be considered circumstantial evidence. A few examples
are:

Ty

® Analytical data provide indications of hazardous substances in ground water, regardless
of whether you can specifically attribute those substances to the site.
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o Nearby wells of any type have been closed for reasons you do or do not know,

® Users of nearby drinking water wells have complained to the Heaith Department about
"funny tasting"™ water.

After answering these questions, and adding other considerations to the list, indicate your
professional judgment as to the likelihaod of a release of hazardous substances by checking "yes'
or "no” next to the "Suspected Release?" question. Remember that this is a judgment call; you
don’t need a majority of "yes" responses -- in some cases, a single "yes" may be sufficient to
suspect a release. Summarize the rationale for your hypothesis.

t

Special Considerations When a Releass !s Not Suspected

If your evaluation of the Criteria List leads you to conclude that a release to ground water is not
suspected, two specific considerations are important to assign the PA score for Likelihood of
Release: depth to aquifer and presence of karst terrain. Both are included in the Criteria List, but
are discussed in more detail here due to their importance when a release is not suspected.

Depth to Aquifer

Definition: Depth to Aquifer -- The vertical distance between the deepest point at which
hazardous substances are suspected and the top of the shallowest aquifer that supplies drinking
water,

Depth to aquifer can be used as an indicator of the likelihood of release of hazardous substances to
ground water. Consider, for example, two hypothetica! sites with similar characteristics, except
that the depth to aquifer under Site A is relatively small {say, 50 feet), while the depth to aquifer
under Site B is relatively great {say, 150 feet). You might expect Site A to have a higher likelihood
of hazardous substances migrating to ground water.

Three pieces of information are required ta evaluate depth to aquifer:

(1)  An estimate of the deepest point at the site at which you suspect hazardous substances
may be located,

{2}  An estimate of the depth below land surface {bls) to the top of the shallowest aquifer
that supplies drinking water,

{3) Confirmation that the aquifer you are measuring to is used to provide drinking water.

Usually, estimating the deepest point at which hazardous substances are suspected to be located is
a function of the types of sources at the site. For example, at a landfill the deepest point of
hazardous substances could be estimated as the depth {bls) of the landfill itself. Similarly, the
maximum depth of a surface impoundment or lagoon might be used. For waste piles, drum storage
areas, or other above-ground sources, the deepest point of hazardous substances might be the
ground surface itself.
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If previous site investigations {by a State agency or the site owner, perhaps)} involved
environmental sampling, the resuliting analytical data could be used to estimate the deepest point of
hazardous substances. Boreholes, test pits, or other excavations may have revealed subsurface
contamination at known depths, ¢r monitoring well samples might indicate hazardous substances in
ground water. In the latter case, the deepest point of hazardous substances could be estimated as
the top of the well screen. Be aware, however, that PA sites with available subsurface analytical
data are not common; in most cases, you will have to rely on other types of information.

For sources that extend below the ground surface, but whose actual depth cannot be estimated,
you may assume depth of waste deposition to be € feet.

Don't get hung up on trying to pinpoint the depth of the deepest hazardous substances. Unless
one or more sources are actually deep in the ground {for example, an underground storage tank or
an excavated landfill}, there's not likely to be a great difference between the true depth of
hazardous substances, a default depth of & feet, or the ground surface, The depth of the aquifer
itself is generally the more important concern.

You can most directly determine the depth to the top of the shallowest aquifer by interviewing
local water supply officials. This can be done via telephone from your office, or during a meeting
as part of your offsite reconnaissance. Other sources may include the local Health Department,
where the County Sanitarian or similar official is responsible for testing the potability of well water,
and local well drillers. Since aquifers are usually laterally extensive, and because variations in
surface topography affzct the below-land-surface depth of the aquifer, use a depth estimate that is
local to the site. It need not be the depth specifically under the site, but it shouldn’t be a depth
from more than 2 miles away. Record the depth to aquifer in the "Pathway Characteristics™ box on

the ground water pathway scoresheet {page 8 of the PA scoresheets).

Remember that the aquifer whose depth you are evaluating must be the shallowest aquifer that
supplies drinking water to wells within the 4-mile target distance limit. Be sure that the people you
contact regarding aquifer depths understand this distinction, and that you include confirmation of
use in your written documentation.

in addition to interviews as discussed above, other primary sources of information on local
hydrogeoclogy, water supply, and aquifer use inciude the geologic literature published by USGS and
similar State agencies. Aquifer depths can also often be determined from well logs filed with local
or State agencies, or obtained from a local drilling company.

Karst Terrain

"Karst" is a kind of terrain with characteristics of relief and drainage arising from a high degree of
rock solubility, The majority of karst conditions occur in limestone areas, but karst may also occur
in areas of dolomiite, gypsum, or salt deposits. Features associated with Karst terrain may include
irregular topography, abrupt ridges, sinkholes, caverns, abundant springs, and disappearing
streams. Well-developed or well-integrated surface drainage systems of streams and tributaries are
generaily lacking.

The presence of karst is an important aspect of the environment around the site because the PA
treats karst areas somewhat differently from non-karst areas., Compared to other geologic
formations, karst formations and karst aquifers transmit larger quantities of water and do so much
more rapidly, Water in karst aquifers moves through solution channels in rock material; water in
other types of aquifers moves through pores or cracks, or along fractures and faults. The
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comparison is somewhat akin to vwater movement through a pipe vs. a sponge. Thus, hazardous
substances associated with a site located in karst terrain are more likely to reach ground water
than substances from a site with similar conditions located in a non-karst area. Once in ground
water, hazardous substances in a karst aquifer are also apt to trave! farther and less impeded than
they might in other rock types.

The PA takes these considerations into account to evaluate ground water likelihood of release and
targets. The presence of karst terrain in the vicinity of the site is used as an indicator of a high
potential to release at sites where an actual release is not suspected to have occurred. Also,
secondary drinking water target populations in karst areas receive higher weighted values than
those in non-karst areas.

You can identify karst terrain by the predominant presence of the types of topographic features
mentioned above -- irregular topography, abrupt ridges, sinkholes, caverns, abundant springs,
disappearing streams, and a general lack of well-developed surface drainage systems. These
features are typically evident on topographic maps and/or aerial photographs. Geologic literature
about the area can also confirm the occurrence of karst terrain, If in doubt as to whether the area
around a site can be considered karst terrain, consult your staff geologist. Local experts at USGS
or State geologic agency offices, university geology departments, or well drillers can also be
consulted. If you have reason to believe that the area around the site can be described as karst,
but remain uncertain, assume that it is karst.

Scoring Likelihood of Release

After completing your evaluation of the Criteria List for releases to ground water, including depth to
aquifer and karst considerations, you should have a hypothesis as to whether you do or do not
suspect a release. The following pages explain how to assign a score to the Likelihood of Release
factor category, depending on whether your hypothesis is "Suspected Release™ or "No Suspected
Release.”
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Factor: Suspected Release

Definition: A professional judgment conclusion based on site and pathway conditions indicating
that a hazardous substance is likely to have been released to ground water.

Evaluation Strategy: in scoring a suspected release, you are stating a hypothesis that a
hazardous substance is likely to have been released to ground water. You may hypothesize a
suspected release on the basis of available analytical data indicating that a release may have
occurred; however, analytical data are not usually available for PA sites. For PA purposes, your
professional judgment is usually based on indications -- which is not the same as documented
fact.

The Criteria List for releases to ground water {discussed on pages 53 to 56} helps guide the
process of considering pertinent characteristics of the site and surrounding area that might lead
you to suspect a release. You may hypothesize a suspected release on the basis of one or more
characteristics of the site, its environs, sources, and type and quantity of wastes thought to be
present.

It is not possible to provide comprehensive guidance on what does and does not "qualify” as a
suspected release; you must rely on your professional judgment. Two examples of
circumstances that might warrant a suspected release hypothesis are:

® Analytical data from a well 1,000 feet from the site indicate high concentrations of
benzene and related organics. You may score a8 suspected release even though
background concentrations are not available and you do not know whether the
contaminants are specifically attributable to activities at the site.

® Liquid wastes and siudges have been stored outdoors in drums, some of which are
rusted, perforated, and lying on the ground surface; areas of stained soil are visible; and
the water table is known to be present at depths ranging from 20 to 50 feet within 2
miles of the site.

Scoring Instructions: Hypothesize and score a suspected release when available information
leads you to conclude that there is a relatively high likelihood of a hazardous substance having
migrated to ground water. Assign a score of 550 to factor #1 {Suspected Release) on the
ground water pathway scoresheet {page B of the PA scoresheets); assign the score under
Column A and use only Column A for the ground water pathway. Do not assign a scure to
factor #2 {No Suspected Release).

If you do not hypothesize a suspected release, score factor #2 {No Suspected Release}.
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Factor: No Suspected Release

Definition: A professional judgment conclusion based on site and pathway conditions indicating
that a hazardous substance is not likely to have been released to ground water.

Evaluation Strategy: If you did not hypothesize a suspected release from your evaluation of the
Criteria List, then your hypothesis must be that a release is pot suspected. You must complete
an evaluation of the Criteria List {left-hand column) before concluding that a release is not
suspected.

Just as a hypothesis that a release is suspected is based on characteristics of the site, its
environs, sources, and type and quantity of wastes thought to be present, so is the hypothesis
that a release is not suspected. In this instance, however, available information leads you to
conclude that there is a relatively low likelihocd of a hazardous substance having been released
to ground water,

Scoring Instructions: If you do not suspect a release to ground water, there are two possible
~zorrs to assign -- 340 or 500. To determine the appropriate score, consider the depth to the
shallowest aquifer that supplies drinking water within the 4-mile target distance limit and the
presence or absence of karst terrain. Both of these considerations appear on the Criteria List
and their evaluation is discussed on pages 56 to 58.

{f you do not suspect a release and:

® The site is located in an area of karst terrain, assign a score of 500 to factor #2 (No
Suspected Release).

® The depth to aquifer is 70 feet or less, assign a score of 500 to factor #2.
If neither of these two specific conditions applies, assign a score of 340 to factor #2,

If No Suspected Release is scored, assign the score to factor #2 under Column B and use only
Column B for the ground water pathway.
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3.3.2. Tarqgets

Ground water pathway targets are drinking water supply wells within 4 miles of the site. For every
PA site, you must develop a good understanding of the drinking water supply situation within the
4-mile target distance limit, and perform a comprehensive survey of drinking water supply systems
and the number of people they serve. Very often, drinking water is suppiied by some combination
of domestic wells serving individual residences, community welis serving multiple residences,
municipal wells serving entire towns or cities, and surface water supplies. For the ground water
pathway, you are specifically concerned with private and public drinking water supply wells but, in
the course of developing information about water supplies, you must also find out about surface
water sources of drinking water {Section 3.4.2). :

Your survey must be comprehensive enough to allow you to identify, on a topographic map, the
location of each municipal drinking water well and surface water intake supplying drinking water
within the target distance limit. Delineate on the map the specific geographic areas where drinking
water is supplied by: municipal wells, municipal intakes, private and community wells, and private
and community intakes, Note that, in some areas, private water companies supply drinking water
to large numbers of people. These systems also fall within the meaning of a "municipal” system.

Multinle-Aquifer Systems

In researching the local water supply situation, you may find that drinking water is drawn from
more than one aquifer. In many areas, multiple-aquifer systems provide drinking water from
different aquifers at different depths. In such situations, the deeper aquifer(s) may or may not be
at risk from a release from the site, depending on whether it is hydrogeologically isolated from
overlying aquifers, Often, the extent to which one aguifer may be either isolated from or in
hydraulic communication with another aquifer is not easily determined and even hydrogeologic
experts may disagree. For these reasons, the PA evaluation of populations drinking ground water
includes all persons served by all aquifers. Nonetheless, when researching drinking water
populations, it is a good practice to develop as much information as possible concerning the
populations associated with specific aquifers;: such information may be useful to the S| if the site
advances to that stage.

Municipal Drinking Water Supplies

The best place to begin a water supply survey is the local municipal and county water authorities.
Bring your topographic map and ask the appropriate officials to locate municipal drinking water
wells and intakes, including those that might be designated as "standby” or "backup,” and to
delineate the municipal distribution system. Very often, the entire system is interconnected -- by
way of valves or connecting lines -- so that water drawn from any individual weli or intake has the
potential to reach any user of the system. This is referred to as a "blended system.” In other
cases, separate distribution systems function independently and do not have the capability for
interconnection with other systems. ldentify the specific systems that are blended, and the
specific systems that are independent. You also need to know either the number of people served
or the number of service connections in each blended and independent system, which wells and
intakes supply each system, and the average annual production from each well and intake.

Drinking Water Supplies in Areas Not Served by a Municipal System
After identifying municipa! wells, intakes, and distribution systems, investigate water supplies in

areas outside of the municipal systems, People in these areas probably obtain water from private
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and community wells and/or intakes. Water authority officials may also be able to provide this
infarmation. If not, contact the local Health Department or Water Commission. Cften, a permit
from such an agency is required to drill or operate a private or community well, and the City or
County Sanitarian {or similar official, often in the Health Department) is responsible for ensuring the
potability of drinking water. COfficials at these agencies are knowledgeable of local water use and
can identify areas where domestic and community weils {or intakes) are used.

ldentifying the Nearest Drinking Water Well

In addition to evaluating drinking water populations, the PA considers the proximity of the nearest
drinking water well, If the areas around the site are supplied exclusively by municipal systems, the
nearest drinking water well {and ground water target population) is easily determined through
intarviews with loca! water officials as discussed above. However, if areas around the site (closer
than the nearest municipal well} do not have municipal water service, you'll want to have a good
understanding of how drinking water is obtained and where the "nearest well” is located. If this
still isn’t clear after interviewing local officials, you may want to conduct a local survey. This
might entail a "windshield” survey in which you drive through selected areas looking for residences
with wellheads or pumphouses on the property and note their location on the topographic map. In
some instances, a door-to-door survey may be appropriate, in which you briefly interview residents
about their source of drinking water. Due to potential community relations concerns, be sure to
consult your supervisors before undertaking such a survey. Windshield or door-to-doar surveys
need not be extensive, but iimited to areas where you need to confirm locations of critical wells.

Evaluating Drinking Water Populations Served by Ground Water

Transcribe all of the weil and distribution system locations onto the topographic map. In the PA
evaluation of populations using ground water far drinking water, the "weight” given to secondary
target populations is a function of how far their drinking water weils z.e from the site. On the
topographic map, draw a series of concentric circles around the site with radii of % mile, % mile, 1
mile, 2 miles, 3 miles, and 4 miles. Evaluate drinking water populations according to the location
of wells within these distance categories. Note that it is the location of the well that is important,
not the location of the population served by that weil.

The specific number of people served by a well or a municipal system is seldom known. Instead,
water authorities are more likely 10 provide information on the number of service connections
associated with the well or the distribution system. You then estimate the population by
multiplying the number of service connections by the average number of persons per household for
the county, using data from the U.S. Bureau of the Census. Likewise, assume each residence
served by a private well represents the county average number of persons per household.

Populations Served by "Blended"” Municipal Systems

A blended system is defined as "a drinking water supply system that can or does combine {e.g., via
connecting valves) water from more than one well or surface water intake, or from a combination
of wells and intakes.” For PA purposes, it is the capability for interconnection that defines a
blended system; for example, connecting lines between different parts of a distribution system may
exist to allow uninterrupted service to the entire system in case of well failure or other emergency
in one part of the system. Even if this capability has never actually been placed in service, the
system is still considered a blended system.

62



“i———__

GROUND WATER PATHWAY
TARGETS

From interviews with local water officials, you should know whether any of the local systems are
blended. If any systems are blended, you may need to apportion the drinking water population to
individual wells {and intakes, if any)}.

Apportion populations when a blended system uses a combination of wells and intakes. For a
blended system served solely by wells, apportionment is not necessary if any well serving the
system is suspected to be a primary target {discussed on pages 65 to 70); in such a case, the
entire drinking water population associated with the system is considered a primary target
population. If ail wells serving the system are secondary targets, apportionment is only necessary
if the wells are {ocated in more than one distance category, because secondary target populations
are weighted according ic the distance of their wells from the site. For example, a biended system
served by four secondary target wells at distances ranging from 1.1 to 1.6 milas from the site
would not require apportioning the drinking water population to individual wells because all four
wells are located in the same distance category {1 10 2 miles). In contrast, a blended system
served by four secondary target welis, one located 0.7 miles and the other three between 1.1 and
1.6 miles from the site, would require apportioning the population because the four wells are in two
distance categories (Y2 to 1 mile, and 1 to 2 miles).

Local water officials can provide information on the number of people or connections served by
each blended system, and the average annual production or production capacity of each well {and
intake). If any single well in the system can or does contribute more than 40 percent of the total
output of the system, apportion populations to each well {and intake) on the basis of their relative
contributions to the total. Do this on the basis of average annual production. If those data are not
availabie, use production capacity instead. For example, consider a blended system drawing a total
of 8.2 billion gailons of water annually from three wells serving a population of 120,000:

Well Avg. Annual % Total % Total Apportioned
No. Production {gal) Production Population Population
1 2.4 billion 29.3% 29.3% 35,160
2 3.8 biiiion 46.3% 46.3% 55,660
3 2.0 billion 24.4% 24.4% 29,280
e —— e .
8.2 billion 100.0% 100.0% 120,000

Use the same process to apportion populations for a blended system involving a combination of
wells and surface water intakes; the population associated with intakes is scored in your evaluation
of surface water pathway targets {Saction 3.4.2).

If no well in a blended system can or does contribute more than 40 percent of the total system
output, simply divide the total population equally among each well (and intake). For example:
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Weill Avg. Annual % Total % Total Apportioned
No. Production {gal) Production Population Population
1 3.1 biilion 37.8% 33.3% 40,000
2 2.4 billion 29.3% 33.3% 40,000
3 2.7 billien 32.9% 33.3% 40,000
8.2 billien 100.0% 100.0% 120,000

If netther average annual production nor production capacity data are available, apportian the
papulation equally among each well {and intake) as a default measure.

When one or more wells in a blended system are backup or standby wells, appertioning populations
becomes semewhat complicated. Backup wells may either be included in the apportionment or
excluded:

Population Apportionment

Well Avg., Annual % Taotal B
No. Production {gal} Production including Excluding

Backup Backup

1 2.5 billian 30.5% 25.0% 33.3%

2 2.4 billion 29.3% 25.0% 33.3%
3 2.7 billion 32.9% 25.0% 33.3%
4 0.6 billion 7.3% 25.0% -

bkup

’ 8.2 billion 100.0% 100.0% 100.0%

In determining whether to include or exclude backup wells, select the approach that resuits in the
highest population factor value. In general, this means selecting the approach that results in larger
close-in populations, because secondary drinking water target populations served by wells closer to
the site are weighted more heavily than those served by welfls farther from the site, If backup
wells ara included, apportion populations to them just as you would to "regular” wells {on the basis
of average annual preduction when such wells are actually in use, or producticn capacity).

if the blended system being evaluated also includes backup or standby surface water intakes,
apportion peopulations to them only in connection with yvour evaluation of surface water pathway
targets (Section 3.4.2).

Populations Served by Other Municipal Systems

For blended systems that do not require apportioning populations (e.g., all wells serving the system
are secondary targets in the same distance category), simply multiply the number of service
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connections by the county average number of persons per household, Use the same approach for
systems served by an individual well.

Populations Served by Private Domestic or Community Wells

Your water supply survey may identify areas within the target distance limit that are not served by
municipal drinking water, Interviews with local water officials and windshield surveys should be
used to confirm the areas wheare private domestic or community wells provide drinking water. To
estimate populations, perform a "house count” from the USGS topographic map on which you have
dslineated the municipal water-supply systems; count only those residences located outside of
municipal service areas. Muliiply the number of counted residences by the county average number
of persons per household,

House counts from outdated topographic maps should be verified by a windshield survay,
However, due to the time reguired, the lower influence of more distant secondary target
populations {see PA Table 2, page 9 of the PA scoresheets), and the wide population ranges used
to assign factor vaiues (PA Table 2], a windshield survey should generally not extend beyond 1
mile from the site. While conducting a windshield survey, be particularly alert for circumstances
where 2 single community well might serve dozens of residences -- for example, a trailer park or
new residential development.

Worker and Student Populations

Drinking water populations should include all people served by a given water supply system --
whether at home, in schools, or the work place. Water authorities commonly report the number of
service connections, rather than the number of people drinking water from the system. Drinking
water populations estimated by muitiplying the number connections by the county average number
of persons per residence generally do not accurately represent student and worker populations,

In sorme instances, it may be useful to pursue worker and student drinking water populations. If
schools are present nearby and the local water authorities can confirm that they are served by
ground water {as, for example, through the municipal system), student populations can be
determined by telephone calls t¢ school administrative offices. The drinking water supply of a
major industrial installation {which may have its own weil, or may be served by the municipai
system) may he similarly investigated. However, due to the fower influence of more distant
populations, time-consuming inquiries should generally be limited to distances less than 1 mile from
the site. Unique exceptions to investigate beyand 1 mile are large institutions {e.g., university,
large business complex) where thousands of students or workers drink ground water; also, any well
that you suspect may be a primary target should be evaluated for drinking water poputation
regardless of distance from the site.

Criteria List for Primary Target Wells

Identify which, if any, drinking water wells you consider to be primary targets and which you
consider to be secondary. identifying a primary target well represents a prafessional judgment,
based an site, pathway, and target characteristics, that the well in question has a relatively high
likelihood of exposure to a hazardous substance. Secondary targets have a ralatively low likelihood
of exposure.

The Criterta List can help guide the process of developing hypotheses about wells that might be
considered primary targets. The right-hand coiumn of the Criteria List identiftes a number of target

65



GROUND WATER PATHWAY
TARGETS

characteristics to consider. Carefully consider each etement on the Criteria List for primary targets
within the context of the site and its particular targets. Answers to every gquestion on-the list,
however, are unlikely to be available for many sites. You need not spend excessive amounts of
time to develop detailed information to respond to each question -- it is possible to arrive at sound
hypotheses about primary targets without knowing the answers to all guestions on the list.

Also, keep in mind that there is an infinite variety of conditions that might lead you to identify a
primary target, and no list of this type couid identify them all. There are likelv to be other
considerations that may apply to a particular target, and you are encouraged to think along these
lines. |f such additional considerations enter into your conclusions, identify them at the hottom of
the list.

Answer all questions on the list by checking the appropriate box marked "yes,” "no,” or
"unknown.” in evaluating each question, rely on all of the information you have obtained about the
site and its targets through the course of your investigation -- file searches, desktop data

collection, site reconnaissance, interviews, etc.

Answers to many of the questions are likely to be fairly self evident. The difficult part lies in
drawing the final conciusion, which amounts to a hypothesis as to whether a particular well is a
primary target. This requires professional judgment and is 2 somewhat intuitive process that relies
on your accumulated professional expertise and specific knowledge of site and target
characteristics. Answer the bottom question "yes” or "no" regarding your conclusion whether a
specific target may be affected by a release. Note that the Criteria List is not a tally sheet requiring
a majority of "yes” or "no" responses to feach a conclusion. You may hypothesize that a particular
well is a primary target on the basis of one or more target conditions or site characteristics that
lead you to believe there is a relatively high likelthood of a hazardous substance having migrated to
the target.

Primary Target Well Considerations
Each item on the Criteria List for primary target wells is briefly discussed below.
Is any drinking water well nearby?

If a release to ground water is suspected, proximity of wells to the site is a significant
consideration; the closer the well, the higher the likelihood that it may be exposed to
hazardous substances. Just what gualifies as “nearby"” depends on circumstances specific to
the site and its environs. Generally, any well within Y mile is considered "nearby” and likely to
be affected by a release of hazardous substances to ground water. Wells at greater distances
up to % mile {or more} might also be considered "nearby,” depending on what you know or
suspect about the depth to aquifer, depth of the screened interval, permeability of the
subsurface, presence of karst conditions, mobility of hazardous substances suspected to be
associated with the site, and other circumstances.

Has any nearby drinking water well been closed?

You may encotinter cases where a drinking water well on or near the site has been closed or
abandoned. There are any number of reasons why this might have occurred, and it may not
be possible to find out why. If you have reason to suspect that a well was abandoned due to
water quality problems or concerns about the site, it is appropriate to evaluate that well as if it
were still functioning and consider it a primary target. !f you don’t know why the well was
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abandoned, it is best to assume the closure was associated with concerns about
contamination and evaluate it as a primary target. On the other hand, if the closure resuited
from a problem that could not possibly be related to the site (for example, a domestic well was
abandoned because municipa! water service became available, or because the residence
burned down and the owners moved away), it would not be appropriate to consider that well a
primary target.

any nearby drinking water user reported foul-tasting or foul-smelling water?

If you have learned about water quality problems from the local Health Department or any
other source during your investigation, it may be appropriate to suspect that these problems
are associated with the site and ta evaluate the affected wells as primary targets. Reference
any accounts of suspicious, foul-tasting, foul-smelling, or off-colored drinking water.

Does any nearby well have a large drawdown or high production rate?

High-production wells may create a "cone of depression” that draws down the water table in
the vicinity of the well as large quantities of water are "sucked” to the well. The result is an
influence on local ground water flow gradients that could speed the movement of hazardous
substances through the aquifer and directly to the well, thus increasing the likelihood of
exposure.

Is any drinking water well located between the site and other wells that are suspected to be
exposed to a hazardous substance?

If any well has been identified as a suspected primary target, and there are other wells located
between it and the site, it is appropriate to assume that those other wells are also likely to be
affected and to evaluate them as primary targets. Similarly, other wells that are near a primary
target well, but not necessarily between it and the site, might also be evaluated as primary
targets.

Deoes analytical or circumstantial evidence suggest contamination at a drinking water well?

The distinction between "ground water” and "drinking water” is that, while all drinking water
drawn from wells is ground water, ali ground water is not necessarily drinking water.
Likewise, not all wells are necessarily drinking water wells. |f there is reason to suspect
contamination of a well which supplies irrigation water or contamination of a monitoring well,
it would be appropriate to consider nearby drinking water wells as primary targets.

Does any drinking water well warrant sampling?

Perhaps the most straightforward test to identify primary targets is to ask yourself the
question "Given what | know and suspect about this site, wauld | recommend that this well be
sampled (during an S1, for example} with the expectation of detecting hazardous substances
there?™ If the answer to this question is "yes,” you have come to a professional judgment
identifying a primary target.

After answering these questions, and adding any other considerations to the list, indicate your
professional judgrment as to the cccurrence of primary targets by checking the appropriate box next
to the "Primary Target{s) identified?" question.
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To score any well as a primary target, you must first score a suspected release; a release is a
precondition to a conclusion that a particular well has a relatively high likelihogd of exposure to a
hazardous substance. If your evaluation of the Criteria List leads you to believe that one or maore
wells should be considered primary targets, yet your earlier evaluation of likelihood of release led
you to the No Suspected Release hypothesis, you should revisit the Criteria List for suspected
releases and reconsider your judgment regarding the likelihood of release.

If your evaluation of the Criteria List leads you to conclude that some wells should be considered
primary targets, summarize your rationale and identify the wells.
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Factor: Primary Target Population

Definition: The human population served by drinking water drawn from primary target wells.

-

Evaluation Strategy: identifying a primary target weli represents a professional judgment based
on site, pathway, and target characteristics indicating a refatively high likefihood that a
hazardous substance has migrated to the well, A primary target may be hypothesized on the
basis of available analytical data indicating that the well may be exposed to hazardous
substances; however, analytical data are not usually availabie for PA sites. For PA purposes,
your professional judgment is usually based on indications -- which is not the same as
documented fact. You may hypothesize a primary target well on the basis of oneg or more
characteristics of the site and its environs, sources, and types and quantity of wastes thought
1o be present, coupled with the proximity and physical characteristics of the waell itself.

Use the Criteria List for primary targets to help guide the process of cansidering pertinent
characteristics that might lead you to identify a primary target well. The application of the
Criteria List is discussed on pages 65 to 68. -

It is not possible to provide comprehensive guidance on what does and does not "qualify" as a
primary target; you must reiy on your professional judgment. A few exampie scenarias are
given helow:

® Analytical data from a drinking water well 1,000 feet from the site indicate high
concentrations of benzene and related organics. A suspected retease has been
hvpothesized, even though background concentrations are not available and you cannot
attribute the contaminants specifically to activities at the site. In this case, evaluate the
well as a primary target, since the condition of the well contributed to the judgment that
a release is suspectad.

# liquid wastes and sludges have been stared outdoors in drums, some of which are
rusted, perforated, and lying on the groundg surface; areas of stained soil are visible; the
water table in the area is 20 to B0 feet deep; and a suspected release has been scored
on these considerations. No analytical data are available, but a drinking water well
{depth unknown} is 1,000 feet from the site. In this case, the well may be evaluated as
a primary target on the basis of proximity to a suspected release.

{continued)
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* Conditions are as described above, except the well is known to be screened at a depth
of 300 to 350 feet. In this case, even though a suspected release is scored, the well
might not be evaluated as a primary target, due to its depth.

® (Conditions are as described above, except it is known that drinking water within 4 miles
is obtained only from aquifers below 300 feet and no refease is suspected to impact that
aquifer depth. In this case, the well would not be evaluated as a primary target.

Remember that, in order to evaluate any well as a primary target, a suspected release to ground
water must first be scored. In such cases, you may identify both primary and secondary
targets. |f a release is not suspected, there can be no primary targets.

Scaring Instructions: Evaluvate a drinking water well as a primary target when available
information leads you to hypothesize that there is a relatively high likelihood that a hazardous
substarnce has migrated to the well.

Determine the population served by each primary target well as discussed on pages 61 to 65.
Briefly:

® For each private domestic well, count the number of persons in households or assign a
popuiation equal to the average number of persons per household in the county using
U.S. Bureau of the Census data {round up to the next integer for each household).

e Far a well serving more than one residence {community ar municipal wells), determine
the number of peaple served by the w_il and assign that population. |f the specific
number of people served is not available from the operating authority, determine the
number af service connections associated with the well. Multiply this number by the
county average number of persons per household (round up to the next integer before
multiplying) and assign the resulting population to the well. Apportion populations if
blended systems are served by multiple wells or a combination of wells and intakes, and
show your calculations on page 6 of the PA scoresheets.

® For a well serving a distinct non-residential population {a business, industrial park,
school, or university, for example}, determine the population served by interviewing the
well owner/operator or facility administrator and assign this population to the well.

Sum the populations served by each primary target well, regardless of distance from the site,
Enter the total primary target population on the blank for factor #3 (Primary Target Population)
on the ground water pathway scoresheet {page 8 of the PA scoresheets). Mutltiply this total by
10 and enter the resuiting factor score under Column A.

' your evaluation of the Criteria List led you to conclude that there are no primary target wells,
assign a zero score to factor #3.
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Factor: Secondary Target Population

Definition: The human population served by drinking water drawn from secondary target wells.

Evaluation Strategy: Just as the identification of primary target wells represents a professional
judgment based on site, pathway, and target characteristics, s¢ is the identification of
secondary target wells. in this instance, however, available information leads you to conclude
that the wells in question have a relatively low likelithood of exposure to a hazardous substance.
You base this determination on one or more characteristics of the site and its environs, saurces,
and types and quantity of wastes thought to be present, coupled with the proximity and
physical characteristics of the wells.

Note that, if a release is suspected, some targets may be evaluated as primary targets and some
as secondary targets. However, if no release is suspected, al! targets are evaluated as
secondary targets.

After completing your ground water targets survey and applying the Criteria List, you wili have a
set of hypotheses identifying the wells that you believe are secondary targets. Application of
the Criteria List is discussed on pages 65 to 88.

Assign populations to each secondary target well and develop separate secondary target
population totals for each distance category around the site: less than % mile, % to %z mile, %
to 1 mile, 1 to 2 miles, 2 to 3 miles, and 3 to 4 miles. Secondary target populations are
determined and summed for gach distance category because different weights are applied to
populations according t¢ distance from the site in order to account for the dispersion of
substances that may enter ground water. The weights are built into PA Table 2 and become
smaller with distance from the site to reflect greater dispersion with distance.

When you have completed your target survey and transcribed the locations of municipal and
community wells anto the topographic map, and also delineated the areas served by municipal,
community, and domestic wells, determining secondary target populations is relatively
straightforward. Completing a targets survey, evaluating target populations associated with
each well, and apportioning populations in blended systems are discussed on pages 61 to 65.

{continued)
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Scoring Instructions: Evaluate a drinking water well as a secondary target when available
information leads you to conclude that there is a relatively low likelihood of a hazardaus
substance having migrated to the wail.

Draw the six distance categories on the topographic map in order to clearly delineate and
identify the wells whose associated populations will be summed for each category, and to see
which categories include areas relying on domestic wells. Determine the population served by
each secondary target weil as discussed on pages 61 to 65, Briefly:

® For each private domestic well, assign a population equal to the average number of
persons per household for the county using data from the U.S. Bureau of the Census {for
secondary target populations, do not round the average up to the next integer).

® For a well serving more than one residence {community or municipal welll, determine the
number of people served by the well and assign that papulation to the well, [f the
specific number of people served is not available from the authority operating the well,
determine the number of service connections associated with the well. Multiply this
number by the county average number of persans per household {do not round the
average up to the next integer) and assign the resulting population to the well, [f
necessary, apportion populations.

& Foi welis serving a distinct non-residential population {a business, industrial park, or
university, for example), determine the population served by interviewing the well
owner/operator or facility administrator and assign that population te the weil.

For each distance category, sum the population served by secondary target wells. Score a non-
karst aquifer using PA Table Za {page 9 of the PA scoresheets); score a karst aquifer using PA
Table 2b. For each distance categoery, using the appropriate table:

1} Enter the secondary target population far the distance category in the "Populatign”
column,

2) Working horizontally across the table, circle the value in the same row that represents
the range that the distance-category population falls into,

3) Record the circled value in the same row of the "Population Value™ column.

Sum the population values in the far-right column. Record this total at the battom of the column
and in one of the blanks for factor #4 {Secondary Target Popuiation) on the ground water
pathway scoresheet. Use the blank under Column A if yau scored a suspected release; use the
blank under Column B if you scored "No Suspected Release.” Mark your response to the
question "Are any welis part of a blended system?” If you have apportioned nopulations, show
your calculations on page 6 of the PA scoresheets.
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Factor: Nearest Well

Definition: The drinking water well closest to any source at the site.

Evaluation Strategy: In addition to evaluating both primary and secondary target populations,
the PA also evaluates the distance to the nearest drinking water well. This distanca is an
indicator of the magnitude of the threat the site may pose to ground water users. All other
considerations being equal, the closer a drinking water well is to the site, the higher the threat
that the weil might be exposed to a hazardous substance. If you have identified any primary
target well you have, in effect, hypothesized that the threat or likelihood of exposure is relatively
high. For this reason, whenever a primary target well is present, assign a score of 50 to the
Nearest Well factor, regardless of distance.

If there are no primary target wells, identify the nearest secondary target weil and assign a
distance-weighted factor score using PA Table 2. Estimate the straight-line distance batweean
that well and the nearest source at the site. After completing your ground water target survey
and transcribing this information onto a topographic map, use a ruler or pair of dividers to
identify the secondary target well nearest to any source on the site and convert that map
distance to feet using the map scale. If the nearest well is 50 close that map measurement is
not practical, estimate the distance through visual observation during the site reconnaissance,
Annotate the topographic map to identify the well. Record the distance in the "Pathway
Characteristica™ box on the ground water pathway scoresheet. Record an absolute number
le.g., "8Q0 feet™), not a range fe.g., "800 - 900 feet” or "less than 303 feet”}, accurate within
a margin of 100 feet.

Scaring Instructions: If you have identified any primary target well within the target distance
limit, assign a score of B0 1o factar #5 [Nearest Well); assign the score under Cojumn A,

Otherwise, identify the nearest secondary target well on the topographic map. Enter the
distance to this well in the "Pathway Characteristics” bax on the ground water pathway
scoresheet. Using either PA Table Za or 2b {page 9 of the PA scoresheets) for non-karst or
karst aquifers, as appropriate, select the distance category in which the nearest secondary
target well is located {left-hand column). Circle the valus on the same line in the column labeled
"Nearest Well." Record this circled value in one of the blanks for factor #5 (Nearest Well} ¢on
the ground water pathway scoresheet. Use the blank under Column A if you scored "Suspected
Release™ for the Likelihood of Release factor category; use the blank under Column B if you
scored "No Suspected Release.”

73



GROUND WATER PATHWAY
TARGETS

Factor: Wellhead Protection Area

Definition: A State-designated area restricting certain land uses and industrial practices around
drinking water wells that might be susceptible to adverse impacts.

Evaluation Strategy: Woeilhead protection areas (WHPASs) are designated by State authorities
under Section 1428 of the Federal Safe Drinking Water Act. WHPASs protect principal drinking
water supplies from contamination that might otherwise result from unrestricted waste disposal
or other industrial practices. The importance of protecting such water supplies is reflected in
the PA by the Weiflhead Protection Area factor. State environmental agencies and local water
authorities can provide information about the locations of WHPAs,

Scoring Instructions: {f any source associated with the site lies within or above a designated
WHPA, or if you have identified any primary target well within a WHPA, assign a score of 20 to
factor #6 {Welthead Protection Area). If neither of these conditions apply, but any part of a
designated YWHPA is within 4 miles of the site, assign 5. If no portion of a designated WHPA
lies within 4 miles of the site, assign a zero score. Use the blank under Ceiumn A if you scored
a "Suspected Release” for the Likelihood of Release factor category; use the biank under
Coiumn B if you scored "No Suspected Release.”
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Factor. Resources

Definition: Use of ground water for purposes other than drinking water.

Evaluation Strategy: In addition to providing drinking water, ground water is often used for
other purposes that could affect human health:

Irrigation {5 acre minimum} of commercial food crops or commercial forage crops.
Watering of commercial tivestock.

ingredient in commercial food preparation (e.g., canning plant}.

Supply for commercial aquaculture {e.g., hydroponic greenhouse, catfish farm).

Supply {other than drinking water supply) for a major or designated water recreation area
{e.g., municipal swimming poof}. '

Potential usability as drinking water supply, though the resource is not currently used for

drinking water.

The PA accounts for such use through the resources factor, which is assigned a value of & if
any of the above resource uses are present within 4 miles; a zero value is assigned if there is no
resource use.

Since ground water often has some beneficial use, the resources factor can generally be
assigned 5 points as a default measure. This approach is conservative from the scoring
perspective (as the maximum value is assigned}, has little impact on the pathway and site score,
and can potentially save you many hours of research trying to determine crop acreage,
"commercial” uses, "major or designated” areas, and "usability.”

Scoring Instructions: If, within 4 miles of the site, ground water is used for any of the purposes
itemized above, assign a score of § to one of the bianks for factor #7 [Resources) on the ground
water pathway scoresheel; otherwise, assign a zero value. Alternatively, simply assign the 5
point value as a default measure. Use the blank under Column A if you scored a "Suspected
Release” for the Likelihood of Release factor category; use the blank under Column B if you
scored "No Suspected Release.”

Total Targets: Calculate the Targets factor category score by summing the scores assigned io
factors #3 through 7. Factor scores should appear in only one of the two columns (A or Bj
depending an whether you scored a suspected release.
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3.3.3 Waste Characteristics

The evaluation of the Waste Characteristics factor category is discussed in Section 3.2.2.

if you have identified any primary target well, assign either the waste characteristics score (WC)
that you calculated using PA Table 1 (Section 3.2.2, and page 4 of the PA scoresheets} or a score
of 32 -- whichever is greater -- to factor #8a. Assign this score under Column A. 0o not evaiuate
factor #8b.

if you have not identified any primary target well, assign the waste characteristics score (WC) that
you calculated using PA Table 1 {Section 3.2.2, and page 4 of the PA scoresheets) to factor #8b.
Assign the score under Column A if you scored "Suspected Release™ for Likelihood of Release;
under Column B if you scored "No Suspected Release.” Do not evaluate factor #8a.

3.3.4 Calculating the Ground Water Pathway Score

The ground water pathway scoresheet is organized by the three factor categories: Likelihood of
Release {LR}, Targets (T}, and Waste Characteristics (WC). Enter the score for either Suspected
Release (factor #1) or No Suspected Release {factor #2) into the box labeled "LR." Sum the Target
scores (factors #3 through 7) down the appropriate coiumn and record the sum in the box iabeled
"T.” Enter the Waste Characteristics score (factor #8a or 8b) into the box labeled "WC." All
scores should appear in either Column A or Column B, depending on your evaluation of Likelihood
of Release.

Muitiply LR x T x WC, divide the product by 82,500; round to the nearest integer; and record the

result, subject to a maximum of 100, as the ground water pathway score at the bottom of the
page. If your calculated score exceeds 100, assign 100 as the pathway score.
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3.4 SURFACE WATER PATHWAY

The PA evaluation of the surface water pathway requires you to consider and assign scores to
factors in three factor categories: Likelihood of Release, Targets, and Waste Characteristics,

Evaluating likelihood of release requires you to hypothesize whether hazardous substances are likely
to have migrated to surface water. When a release is not suspected, special considerations that
enter ifnto your scoring decision include the distance to surface water and the flood potential at the
site.

Definition: Surface Water -- A naturally-occurring, perennial water body; also, some artificiatly-
made and/or intermittently-flowing water bodies.

Surface waters include streams and rivers, lakes, coastal tidal waters, and oceans. The glossary
provides detailed definitions for each type. Note that certain ditches and intermittently-flowing
waters are included in the "streams and rivers” water body type. Specifically, ditches qualify as
surface water if they perennially flow into other surface water. In areas where mean annual
precipitation is less than 20 inches, intermittentiy-flowing waters and contiguous intermittently-
flowing streams and ditches aiso qualify as surface water,

If there is no surface water within an overland flow distance of 2 miles from the site, do not
evaluate the surface water pathway for that site. Do, however, identify the nearest surface water
body and its distance from the site, and record this information on the PA scoresheet as your
reason for not evaluating the pathway.

Release of a hazardous substance to surface water could threaten drinking water supplies, human
food chain organisms, and sensitive environments, The targets portion of the surface water
pathway is thus divided into these three separate threat evaluations., You must identify and
evaluate intakes supplying drinking water, fisheries, and surface water sensitive environments
within a 15-mile target distance limit,

The evaluation and scare for the waste characteristics factor category (WC, Section 3.2.2) applies

directly to the surface water pathway, as to ail other pathways, except if primary targets are
identified for any of the three threats (Section 3.4.3}.
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3.4.1 Likelihood of Release

Evaiuating the Likelthood of Reigase factor category requires a professional judgment, based on site
and pathway conditions, as to whether a hazardous substance is likely to have been released to
surface water. Likelihood of Release is scored on the basis of one of two scenarios, "Suspected
Release” or "No Suspected Release,” either of which require you to make this professional
judgment. Your judgment takes the form of a hypothesis that a release has or has not occurred.
The formulation of your hypothesis is guided by the "Criteria List” {page 11 of the PA scoresheets).

Criteria List for Suspected Release to the Surface Water Pathway

The Criteria List helps guide the process of developing hypotheses about two very important
aspects of the site: whether a hazardous substance is likely to have been released to surface
water; and whether any targets (intakes supplying drinking water, fisheries, sensitive anvironments!}
are likely to be exposed to a hazardous substance as a resuit of a release. The Criteria List
suggests a number of characteristics of the site and its environs to consider in reaching conclusions
on these points. Answer the questions in the left-hand column of the Criteria List, which deal with
a suspected release; the right-hand column, dealing with primary targets, is evaluated in connection
with the Targets factor category {Section 3.4.2] if you conclude that a release to surface water is
likely to have occurred.

Carefully consider each element on the Criteria List within the context of the site and its environs.

Answers to every question on the list, however, are unlikely to be available for many sites. You

need not spend excessive amounts of time trying to develop detailed information to respond to

each guestion -- it is possible to arrive at sound hypotheses about suspected releases and their -
potential effects on targets without knowing the answers to all questions on the list.

Also, keep in mind that because there is an infinite variety of site-specific circumstances, no list of
this type could identify evary characteristic that might apply to any specific site. The list,
therefore, is by no means complete and the criteria making up the list are not prioritized in any
way. Instead, these questions are meant to get you thinking about the types of site-specific
conditions that need to be considered when formulating hypotheses about releases and the
condition of targets. There are likely to be other site-specific criteria that apply to a particular site,
and you are encouraged to think along these lines. If such additional considerations enter into your
conciusions, identify them at the bottom of the list.

Answer the questions on the list by checking the appropiiate box marked "yes," "no,” or
"unknowr.” In evaluating each question, rely on the total body of information you have obtained
about the site and its environs through the course of your investigation -- file searches, desktop
data collection, site reconnaissance, interviews, etc.

Answers to many of the individual questions are likely to he fairly self evident. The difficuit part
lies in drawing the final conclusion, which amounts to a hypothesis as to whether you suspect a
release. This requires professional judgment and is a somewhat intuitive process that relies upon
your accumulated professional expertise and specific knowledge of site and target characieristics.
Note that the Criteria List is not a tally sheet requiring a majority of "yes” or "no" responses to
reacn a conclusion. You may hypothesize a suspected release on the basis of one or more
characteristics that lead you to believe there is a relatively high likelihood that a hazardous
substances has been released to surface water.
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Suspected Release Considerations

Each item on the Criteria List for suspected releases to surface water is briefly discussed below.

Is surface water nearby?

Proximity is directly related to the ease with which hazardous substances can migrate to
surface water. In general, the nearer the site is to surface water, the higher the likelihood of &
release. Just what constitutes "nearby” depends on site-specific conditions. If the
surrounding terrain is fiat, precipitation is low, and soils are sandy {high infiltration}, a couple
of hundred feet might be considered "nearby"; if a drainage channel runs past the site and
annual precipitation or occasional rainfall events are high, 3% mile mighi still be considered
"nearby.” Note that sites where the overland flow distance to the nearest surface water is

more than 2 miles are not evaluated for the surface water pathway.

Is waste quantity particularly large?

Depending on the type of waste, its physical state, and its location, "large” is a relative term
with respect to the potential for a release to surface water. In this context, a relatively small
guantity of liquid wastes spilled on the ground surface probably has more importance than a
relatively large quantity of solid wastes deposited in a landfill. In generai, however, any
amount is considered "large” if it produces a waste characteristics factor category scaore (WC)
of 32 or more.

s the drainage area large?

"Drainage area” refers to the area of the site itself plus the area upgradient of the site that
produces runoff flowing over the site. Larger drainage areas generally produce more runoff
that could potentially carry hazardous substances overland to surface water. Note that, in
urban areas, curbed streets and storm sewers may effectively limit the drainage area to the

area of the site itself.

Is rainfalt heavy?

If the site and surrounding areas are flat, the combination of heavy rainfall and low infiltration
rate may cause rainwater to pool on the site. Otherwise, these characteristics will contribute
to generating runcff that may carry hazardous substances overland to surface water.

Total annual rainfall exceeding 40 inches, or 2-year, 24-hour rainfall exceeding 2 inches might
be considered "heavy." You can obtain this information from the "Climatic Atlas of the United
States,” published by the U.S. Department of Commerce, or from local weather stations.

Is the infiltration rate low?

Infiltration rates range from very high in gravelly and sandy soils to very low in fine silt and
clayey soils. You can find out about soil types in the area of the site from the County
Extension Office of the USDA Soil Conservation Service, or from soil survey maps published by
the SCS for most counties in the nation. Paved sites, of course, prevent infiltration and
generate runoff,
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Are sources poorly contained or prone to runoff or flooding?

For many types of sources, proper containment that would prevent hazardous substances from
migrating to surface water requires engineered structures such as dikes, berms, run-on and
runoff control systems, and spill coliection and removal systems. Such controls would have to
be designed to meat the specific requirements of containing the contents of the source against
migration to surface water, and would have to be regularly inspected and properly maintained.
This leval of containment for all sources is not often found at CERCLIS hazardous waste sites.

In general, sources that may be prone to releasing hazardous substances via runoff are those
over which drainage might flow: sources resulting from leaks, spills, or intentional deposition
or disposal of hazardous wastes on the ground surface. Sources not prone to runoff include
underground tanks, above-ground tanks, and containers stored in a building.

Any source on a site prona to flooding has a likelihood of releasing hazardous substances to
surface water that is directly related to flood frequency, which is discussed later in this
section.

Is a runoff route well defined?

The runoff route is the downgradient path that runoff follows from the site to surface water.
A runoff route may be engineered (e.g., storm drains, drainage ditch) or natural. In general, in
the case of a natural overland route, the closer the site is to surface water and the steeper the
terrain is, the easier it will be to identify the route. A weil defined runoff route will more likeiy
contribute to migration to surface water than a poorly defined one.

Is vegetation stressed along the probable runoff route?

Once you have identified the runoff route, examine the condition of vegetation on and adjace~t
to it. Vegetation that is dead, dying, stunted, discolored, or otherwise distressed may indicate
that hazardous substances have been carried overland by runoff.

Are sediments or water unnaturally discolored?

An unnatural color to ponded water or sediments along the runoff route, or to sediments or
water in the water body itself, may indicate that hazardous substances have migrated from the
site.

RN

Is wildlife unnaturally absent?

An unnatural absence of wildlife {terrestrial or aquatic), a decline in populations, a fishkill, or
similar adverse environmental effects in or around a water body may also indicate that
hazardous substances have migrated to surface water. Local fish and game officials may have
such information,

Has deposition of waste into surface water been observed?
Visual (or alleged) avidence of direct deposition of what you suspect may be hazardous waste
could include an outfall pipe from the site direct to surface water or to a ditch (or guily, swale,

etc.) leading to surface water, presence of a plume in surface water, or presence of a drum in
a river bank or creek bed.
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Is ground water discharge to surface water likely?

if there is no apparent overland runoff route to surface water {and even in cases where there
is), consider the potential for hazardous substances to reach surface water by migrating
through ground water. This could be a concern in karst areas (see Section 3.3.1}, in cases
where surface water is nearby and a steep hydraulic gradient is known to exist between the
site and surface water, or when available evidence strongly suggests that ground water is
contaminated (not merely suspected to be contaminated). Note that in order to score a
suspected release to surface water via ground water, you must also score a suspected release
to ground water,

Does analytical or circumstantial evidence suggest surface water contamination?

"Circumstantial” implies a level of certainty well below that of "proven fact,” and this is
sufficient for PA purposes. In this context, any condition that you find suspicious, and that
indicates a possible contamination problem, can be considered circumstantial evidence. A few
examples are:

® Analytical data provide indications of hazardous substances in surface water, regardless
of whether you can attribute those substances specifically 1o the site.

® The surface water body has been sampled by State, local, or site officials, whether or
not you know the results,

e Fishing or recreational use of the surface water body has been curtailed for health or
other reasons that may be associated with the site.

After answering these questions, and adding other considerations to the list, indicate your
professional judgment as to the likelihood of a release of hazardous substances by checking "yes”
or "no" next to the "Release Suspected?” guestion. Remember that this is a judgment call; you
don’t need a majority of "yes™ responses -- in somea cases, a single "yes" may be sufficient to
suspect a release, Summarize the rationale for your hypothesis.

Special Considerations When a Release is Not Suspected

If your evaluation of the Criteria List leads you to conclude that a release to surface water is npt
suspected, two specific considerations are important to assign the PA score for Likelihood of
Release: distance to surface water and flood frequency. Both are included in the Criteria List, but
are discussed in more detail hers due to their importance when a release is not suspected,

Distance to Surface Water

Definition: Distance tg Surface Water -- The shortest distance that runoff would follow from a
source to surface water.

Distance to surface water can be used as an indicator of the likelihood of release of hazardous
substances to surface water. Given two sites with similar characteristics, except that Site A is
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located closer to surface water than Site B, you might expect Site A to have a higher likelihood of
releasing hazardous substances to surface water,

To evaluate distance to surface water, identify the shortest runoff route from the site to the
probable point of entry {PPE) to a surface water body. Note that this is a downgradient distance
and is unlikely to be a straight line.

Definition: Probable Point of Entry -- The point at which runoff from the site most likely enters
surface water.

on and flowing

a3

As part of your site reconnaissance {Sectian 2.5), identify the drainags pattern
from the site. To the extent that it is easily accompllshed you may want to physically follow the
runoff route to the PPE. This may be possible if surface water is near the site, the runoff route is
well defined, and following it doesn’t require trespassing on private property. If these conditions
do not apply, follow the runoff route to a landmark identifiable on a topographic map. Using the
elevation contours, you can then map the runoff route to the PPE. Do this by drawing the shortest
probable route, between the landmark and the PPE, that crosses each intervening contour line at a
right angle.

if there is mare than one runoff route 1o one of more surface water badies, identify the shortest
distance among the various possibilities,

Estimate distances using a map wheel or calibrated string; if the distance is short and measurement
from a map is not practical, estimate the distance by visual observation during the site
reconnaissance. For tidally-influenced water bodies, estimate the distance to the mean high water
level; for other water Fodies, estimate to the mean water level. Record the distance in the
"Pathway Characteristics™ box on the surface water pathway scoresheet (page 12 of the PA
scoresheets). The distance you record must be an absolute number (e.g., 1,800 feet"}, not a
range (e.g., 1,000 - 2,000 feet” or "less than ¥% mile™), and should he accurate within a margin of
+ 100 feet.

If it is too difficult to reasonably approximate a runoff route, as a default measure you may use the
shartest straight-line distance from the site to the surface water body.

In urban areas, the runoff route may not follow the apparent gradient because curbed roads direct
drainage to Storm sewers that carry it to an outfall to surface water {perhaps passing through a
wastewater treatment plant atong the way). In these cases, you could determine the runoff route
by obtaining the storm sewer layout plans from the local highway or public works department, but
this approach is not recommended because it is time consuming. Instead, ask the highway or
public works department to locate storm sewer outfalls on your topographic map, and measure the
straight-line distance from the site to the nearest autfall,

Sketch the runoff route(s), as part af the larger surface water migration route sketch, on page 10
of the PA scoresheets.
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Flood Frequency

The location of the site with respect to surface water floodpiains is a second indicator of likelihood
of release and is also directly related to distance from surface water. Floodpiains are delineated on
the basis of statistical analysis of long-term records of stream flow. The Federa! Emergency
Management Agency (FEMA) publishes "Flood Insurance Rate Maps.™ Local planning departments
or zoning commissions generaily have these maps, or you can obtain them directly from FEMA.
Homeowner insurance companies may also be able to provide flood frequency maps for areas
where FEMA maps may not be available.

FEMA Fiood Insurance Rate Maps deiineate 100-year and 500-year floodplains. Maps produced by
local planning commissions and similar authorities may be more detailed and also deiineats the
annual and 10-year floodplains. Areas located in the annual floodplain can typically be expected to
flood about once every year. The 100-year fioodplain includes the annual floodplain, 10-year
floodplain, 50-year floodplain, and so forth -- areas that can be expected to suffer flooding at feast
once over a 100-year period. Similarly, the 500-year fioodplaift includes the annuai floodplain, the
100-year floodplain, and other areas subject to flooding at least once over a 200-year period.
Areas beyond the 500-year floodplain are not expected to flood except under the most extreme of
circumstances -- circumstances that are expected to occur less frequently than once in a 500-year
period.

Locate the site on a floodpiain map. Record the flood frequency in the "Pathway Characteristics”
box on the surface water scoresheet; this shouid be the most frequent flood event appropriate to
the site. For example, while it is true that a site located in the 10-year floodplain could also be said
to be in the 100-year and 500-year floodplains, record the flood frequency for this site as 10 years.

Scoring Likelihood of Release

After completing your evaluation of the Criteria List for releases to surface water, including
distance to surface water and flood frequency, you should have a hypothesis as to whether you do
or do not suspect a release. The following pages explain how to assign a score to the Likelihood of
Release factor category, depending on whether your hypothesis is "Suspected Release™ or "No
Suspected Release.”
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Factor: Suspected Release

Definition: A professional judgment conclusion based on site and pathway conditions indicating
that a hazardous substance is likely to have been released to surface water.

Evaluation Strategy: in scoring a suspected release, you are stating a hypothesis that a
hazardous substance is likely to have been released to surface water. You may hypothesize a
suspected release on the basis of available analytical data indicating that a release may have
occurred; however, analytical data are not usually available for PA sites. For PA purposes, your
professional judgment is usually based on indications -- which is not the same as documented
fact.

The Criteria List for releases to surface water (discussed on pages 78 to 81} helps guide the
process of considering pertinent characteristics of the site and surrounding area that might lead
you to suspect a release. You may hypothesize a suspected release on the basis of one or more
characteristics of the site, its environs, sources, and type and quantity of wastes thought to be

.
oresent.

it is not possible to provide comprehensive guidance on what does and does not "qualify” as a
suspected release. You must rely on your professional judgment. Two examples of
circurnstances that might warrant a suspected release hypothesis are:

® Several surface impoundments containing liquid and sludge are present onsite, some or
all of which show evidence of having overflowed. The ground surface is stained and "
vegetation is absent in the overflow area; vegetation elsewhere on the site appears
stressed. Drainage patterns are difficult to discern because the site itself is basically
flat, but there is a boggy area adjacent to the site and about 600 feet from the nearest
impoundment. A small creek originates from the bog.

® Sources are as described above, but much of the site has a discernible stope that
appears to define a runoff route to a ditch bordering the site. The ditch is dry for 1,200
feet downgradient of the site, where perennial flow appears to begin; the ditch then
flows an additional 900 feet before emptying to a creek.

Scoring Instructions: Hypothesize and score a suspected release when available information
leads you to conclude that there is a relatively high likelihood of 5 hazardous substance having
migrated to surface water. Assign a score of 550 to factor #1 {Suspected Release} on the
surface water pathway scoresheet {page 12 of the PA scoresheets); assign the score under
Column A and use only Column A far the surface water pathway. Do not assign a score to
factor #2 {(No Suspected Release).

If you do not hypothesize a suspected release, score factor #2 {No Suspected Release).
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Factor: No Suspected Release

Definition: A professional judgment conclusion based on site and pathway conditions indicating
that a hazardous substance is not likely to have been released to surface water.

Evaluation Strategy: If you did not hypothesize a suspected release from your evaluation of the
Criteria List, then your hypothesis must be that a release is not suspected. You must complete
an evaluation of the Criteria List (left-hand column} before concluding that a release is not
suspected.

Just as a hypothesis that a release is suspected is based on characteristics of the site, its
environs, sources, and type and quantity of wastes thought to be present, so is the hypothesis
that a release is not suspected. in this instance, however, available information leads you to
conclude that there is a relatively low likelihood of a hazardous substance having been released
to surface water.

Scoring Instructions: If you do not suspect a release to surface water, evaluate likelihood of
release on the basis of two conditions -- distance to surface water and flood frequency. Both of
these considerations appear on the Criteria List and their evaluation is discussed on pages 81 to
83.

\f distance to surface water is 2,500 feet or less, assign a score of 500.
If distance to surface water is greater than 2,500 feet, assign a score based on flood frequency:

Site in annual or 10-year floodplain 500

Site in 100-year floodplain 400
Site in 500-year floodplain 300
Site outside 500-year floodplain 100

If any source or any part of the site lies within the annual floodplain, or if the site is known to
have flooded during the period when hazardous wasies were present, you should review your
conclusion of No Suspected Release and consider scoring the site on the basis of a Suspected
Release instead.

If No Suspected Release is scored, assign the score to factor #2 under Column B and use only
Column B for the surface water pathway.
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3.4.2 Targets

Surface water pathway targets include intakes that supply drinking water, fisheries, and sensitive
environments. Each is evaluated separately. The result is separate scores for three separate

threats: Drinking Water Threat, Human Food Chain Threat, and Environmental Threat.

Target Distance Limit

Targets are identified and evaluated over a 15-mile target distance limit, which defines the "in-
water segment” of the surface water migration route (in contrast to the "overland segment™ which

is the runoff route from the site to surface water).

Begin measuring the in-water segment at the g
ow
Y PPE <
1

probable point of entry (PPE) to surface water,

and continue downstream for 15 miles, -
runoff). -

route
- flow
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downstream
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If the PPE is 10 a tidally-influenced water body
(e.g., an estuary), the in-water segment
extends 15 miles downstream and aiso
extends upstream as far as the tidal run could
be expected to carry hazardous substances
released from the site {(up to a maximum
distance of an additional 15 miles).

fall lina
(extent of tidal influence)
7 miles upstream from PPE

Big River
(estuary}

12 miles

Biue Bay

15 miles downstream from PPE

It runoff from the site enters more than one
surface water body, evaluate targets along
gach in-water segment, out to the target
distance limit {as discussed above} measured
from each PPE, This may result in two {or
more) in-water segments that eventually join
and run ccincidently to the target distance
limit. In this case, evaluate and score all
identified targets to obtain the drinking water,
human food chain, and environmental threat
scores for the site.

2- flow
5 (4
+~ PPE
PPE o

D]

routes

15 miles from
closest PPE
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Other cases where runoff from the site enters
more than one surface water body result in:

e Two or more entirely different in-water
segments that do not join within the
target distance limit.

¢ Two or more in-water segments that
run coincidentally for part of the
distance and diverge for part of the
distance, but end the distance
divergent {i.e., at the 15-mile point, all
in-water segments are not coincident).

In either case, the divergent in-water
segments are said to be in different
watersheds, Targets associated with each
watershed are evaluated separately to arrive at
drinking water, human food chain, and
gnviranmental thieat scores for each
watershed. The surface water pathway score
is calculated for each watershed, and the
highest result is used to score the site.

. 15 miles from
15 miles from PPE2

PPE,

Drinking Water Threat Targets

Surface water intakes that supply drinking water are targets under the Drinking Water Threat.
Identify target intakes, mark the location and extent of the service area of each on a topographic
map, determine the flow rate at each intake, and datermine the population served by each.

Identifying Drinking Water Intakes

Identify drinking water intakes drawing from water bodies along the in-water segment of the
surface water migration route in conjunction with your survey of water supply systems in the
vicinity of the site. Section 3.3,2 discusses such a survey in the context of identifying drinking
waier weiis. Except for the target distance limit, the approach to identify drinking water intakes is
similar,

Drinking water intakes may serve municipal systems or, less commonly, community systems or

individual residences. ldentify municipal intakes by telephoning or visiting the municipal water
authorities for the communities located along the in-water segment. These officials, or the County
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Sanitarian or similar Health Department official, can probably also provide information on areas
where private community or domestic intakes are used.

Municipal intakes are sometimes identified on topographic maps. Both private and municipal
intakes are catalogued in electronic databases such as PATHSCAN, which is maintained by EPA’s
Office of Water Regulations and Standards {Section 2.4.3). Be aware, however, that sources such
as these may be incomplete. Always verify information obtained from databases, especially for
completeness, by interviewing knowledgeable local officials.

Transcribe onto the topographic map the locations of all municipal drinking water intakes along the
in-water segment and the extent of all distribution systems served by each intake. Also indicate
areas on the map where domestic or community intakes are used.

Flow at Target Intakes

Obtain the average flow rate of the stream or lake at the lgcation of each drinking water intake.
Flow is expressed in units of cubic feet per second (cfs); average flow is generally calculated over a
period of many years. Local water authorities can probably provide you with average flow at or
near their own intakes, and may also be able to estimate the flow at or near private intakes.

The USGS operates a nationwide network of gauging stations that record flow on many thousands
of water bodies. These data are reported in serialized "Water-Data Reports” published annually by
USGS, on a State-by-State basis, and entitled "Water Resources Data, <State name>, Water Year
19<xx>." Long-term average flow is reported as "average discharge.” A gaging station need not
be located right by the target intake for published data to be useful. Upstream or downstream
gauging stations can be used to approximate flow at the target.

For an intake located on a lake with in-flowing streams, determine flow by summing the average
flows of all streams discharging into the lake. For an out-flowing lake without in-flowing streams,
sum the flows of all streams leaving the lake. For a closed lake with neither in-flowing nor out-
flowing streams, assume a flow rate less than 10 cfs,

Flow is important because secondary target populations are evaluated according to volume of flow
available to dilute hazardous substances that may be released fram the site. This "dilution
weighting” is built into PA Table 3 {page 13 of the PA scoresheets). Note from PA Table 3 that the
flow categories increment by orders of magnitude. While it is preferable to obtain actual flow
values if they are readily available, in the absence of such data you should be able to estimate
average flow within the indicated order-of-magnitude ranges. PA Table 4 lists qualitative
descriptions of the different water body types, corresponding to flow rates, that may be useful for
estimation purposes,

The "mixing zone" flow category in PA Tables 3 and 4 refers to "quiet-flowing” streams or rivers,
as opposed to turbulent flow, with an average flow rate of at least 10 cfs. From PA Table 3, note
that this category produces higher dilution-weighted population values than any other category
with flow greater than 10 cfs, because quiet-flowing streams or rivers provide less-rapid dispersion
and dilution than turbulent flow does. An intake may be evaluated under the mixing zone flow
category only if;

{1) It is located on a quiet-flowing stream or river with a flow rate greater than 10 cfs,

{2} It is not more than 3 miles from the PPE, and
{3) The entire reach between the PPE and the intake is quiet-flowing.
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Evaluating Drinking Water Populations

Establish a drinking water population associated with each intake in the same way as explained in
Section 3.3.2 for the ground water pathway. Briefly:

If a municipal water authority cannot provide population figures for its system, muitiply the
numbaer of service connections by the county average number of persons per househoid
using U.S. Bureau of the Census data.

If any municipal system served by surface water intakes "blends”™ water from more than
one intake, or from a combination of intakes and wells, apportion populations t¢ each
intake and well. The same rules of apportionment apply to intakes as to wells (Section
3.3.2), except that "standby” or "backup”™ wells are not included when evaluating surface
water drinking water population (just as standby or backup intakes are not included when
evaluating ground water drinking water population).

Evaiuate standby or backup intakes for the surface water pathway as discussed for standby
or backup wells on page 64; that is, you may either include or exclude them in population
apportionment. Select the appreach that results in the highest population factor value. In
deing so, note that secondary surface water drinking water populations are evaluated on
the basis of dilution weighting (in contrast to the distance weighting employed for ground
water drinking water populations). In generai, this means selecting the approach that
raesults in the largest populations served by intakes drawing from water bodies with the
lowest flow rates.

In areas supplied by domestic or community intakes, estimate populations by performing a
house count and multiplying the number of counted residences by the county average
number of persons per household. Residences may be counted from topographic maps or
aerial photographs, or by conducting a windshield survey.

As in the ground water pathway, worker and student populations should always be
evaluated in cases where the intake serving such a population is suspected to be exposed
to a hazardous substance released from the site (i.e., it is a primary target intake). Itis
generally not time-efficient, however, to pursue the identification and evaluation of
secondary target intakes serving workers or students. Note from PA Table 3 that intakes
on water bodies where flow is less than 10 cfs, or in the mixing zone of quiet-flowing
streams and rivers with flow rate of at least 10 cfs, begin to achieve large population
values when populations served exceed 1,000. For intakes on water bodies in all other
flow categories, populations served must exceed 10,000 (for 10 to 100 cfs}), 100,000 {for
> 100 to 1,000 cfs), or 1,000,000 {for > 1,000 cfs) before significant population values
are assigned. Other than municipal water supply, few (if any) intakes will be found that
serve such large populations. Conseguently, a secondary target intake serving workers or
students need not be evaluated unless you believe that it meets the following two
reqguirements:

(1) 1t is located on a water body with average flow rate less than 10 cfs, or in the
mixing zane of a quiet-flowing stream or river with average flow rate of at least 10
cfs, and

{2} You suspect that the intake serves more than 1,000 people.

a0




O T A e e
B R R o - tﬁ);ﬁﬁﬁ". TR, O L R L

SURFACE WATER PATHWAY
TARGETS

Human Food Chain Threat Targets

Fisheries are targets under the Human Food Chain Threat. lIdentify each fishery, and the water
body type and flow rate at each fishery, within the target distance limit.

Definition: Fishery -- An area of a surface water body from which food chain organisms are
taken or could be taken for human consumption on a subsistence, sporting, or commercial basis.
Food chain species include fish, shellfish, crustaceans, amphibians, and amphibious reptiles.

The definition of fishery is intentionally broad and is meant to include any portion of a body of
water that does or could provide at least one trout, clam, lobster, frog, or alligator {to name one of
each type of animal specified in the definition} for human consumption. In practice, then, water
bodies that qualify as fisheries are extremely comman. There are some exceptions. ldentifying
some types of ditches as fisheries, even though they may technically qualify as surface water {see
the definition of "stream or river™ in the glossary), would defy logic; for example, the ditch may be
only intermittently flowing, or may be a perennialiy-flowing highway drainage ditch. Other
examples of "non-fisheries” include water bodies that are sterile for reasons unassociated with the
site, and water bodies that are closed to fishing for reasons unassociated with the site {e.g.,
bacterial or sewage contamination, red tide, contamination from other facilities).

Beginning at the PPE, delineate separate fisheries along the 15-mile in-water segment. One fishery
ends and another begins wherever the water body type changes or the water body flow
characteristics of a stream or river change. Water body types include:

® Streams and rivers

® Lakes

¢ (oastal tidal waters

® Qceans (includes the Great Lakes)

Each of these water body types are defined in the glassary. Within the "streams and rivers” water
body type, flow characteristics are defined by orders of magnitude {see also PA Tables 3 and 4 in
the PA scoresheets):

Stream and River Types Flow Characteristics
Minimal Stream <10 cfs
Small to Moderate Stream 10 to 100 cfs
Moderate to Large Stream > 100 to 1,000 cfs
Large Stream to River > 1,000 to 10,000 cfs
(u Large River > 10,000 cfs
"Quiet-flowing™ Mixing Zone 10 cfs or greater
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Delineating fisheries by water body type is straightforward and can be done by examining the in-
water segment on a topographic map. Delineating fisheries by flow characteristics within the
"streams and rivers” water body type is more difficult because average flow data are necessary.
While actual average flow will often be available at intakes, the data may be less common for
fisheries. Lacking actual data from published (USGS) sources or from municipal water authorities,
contact local fish and game officials. Obtaining an estimated average flow at any point along the
in-water segment will be helpful, as you can use that datum as a starting point for estimating flow
in other reaches. If actual flow values cannot be determined, it should be possible to at least
estimate within the order-of-magnitude ranges. In fact, you need not expend undue effort trying to
obtain flow data because careful estimation is acceptable, Qbtaining flow data, for lakes as well as
streams and rivers, is discussed on page 89 in conjunction with identifying drinking water intakes.

Environmental Threat Targets
Sensitive environments are targets requiring identification and evaluation under the Environmental

Threat. Sensitive environments may be either terrestrial or aquatic but, for surface water pathway
purposes, they must lie either in or adjacent to the in-water segment.

Definition: Sensitive Environment -- A terrestrial or aquatic resource, fragile natural setting, or
other area with unique or highiy-valued environmental or cultural features.

Typically, areas that fall within the definition of "sensitive environment” are established and/or
protected by State or Federal law. Examples include National Parks, National Monuments, habitats
of threatened or endangered species, and wildlife refuges. A complete list of qualifying sensitive
environments is given in PA Table 5 {(page 16 of the PA scoresheets).

[dentify all sensitive environments in or adjacent to the in-water segment. Many types of sensitive
environments are identified and labeled on topographic maps, and this is the best place to begin
your survey. Telephone interviews of local fish and game officials, and parks and recreation
officials, can also be fruitful. Many States also fund a Natural Heritage Program that inventories
and provides information on sensitive environments, recreational areas, natural resources, and so
forth. These can be excellent sources of information, but should not be your only source. The
Natural Heritage Program is usually housed in the Department of Natural Resources, or similar State
agency.

PA Table 5 lists several types of habitat used by State- or Federaily-designated endangered or
threatened species. Very often, Natural Heritage Programs and other authorities report habitats on
a county-wide basis. You may find that a more specific location to answer the question "Does it
occur in or adjacent to the in-water segment within the target distance limit?" is not available.
Under such circumstances, assume that it does occur along the in-water segment, and score it
accordingly.

The soil exposure and air pathways aiso require you to identify and evaiuate sensitive
environments, so a comprehensive survey to meet the scoring needs of each pathway should be
conducted as a unified task.

Probably the most common type of sensitive environment is the wetland, 40 CFR 230.3(t)
provides EPA’s wetland definition:
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Definition: Wetland -- An area that is sufficiently inundated or saturated by surface or ground
water to support vegetation adapted for life in saturated soil conditions. Wetlands generally
include swamps, marshes, bogs, and similar areas.

Many wetlands are identified on topographic maps by the "swamp symbol,” but the maps may not
show all wetlands. Itis a good practice to supplement the topographic map with Wetlands
Inventory Maps, which are produced by the U.S. Fish & Wildlife Service {USF&WS) and are
available either directly from them or from the State or local agency with fish and wildlife
responsibilities. The U.S. Army Corps of Engineers (COE), which has responsibilities pertaining to
issuing permits to dredge or fill wetlands and waterways, can aiso be helpful in identifying
wetlands.

For each sensitive environment, identify the water body type that the environment is in or adjacent
to, and either obtain or estimate the flow at that environment. Refer to the discussions above .
(drinking water and food chain threats} for details on gbtaining or estimating flow, and remember
that order-of-magnitude estimates are acceptable.

For wetlgnds, measure the total frontage (that portion of the in-water segment that is in contact
with wetlands) in each water body type; for the "streams and rivers” water body type, measure the
total frontage in each flow characteristics category. Assign a wetlands frontage value from PA
Table 6 for each of these frontage totals; for scoring purposes, each of these frontage totals
represents a separate environment. In cases where wetliands occur on both sides of a stream or
river, measure and sum the total frontage on both sides.

You may encounter situations where two or more sensitive environments overlap. For example,

the in-water segment for a particular site passes a 3-mile-long wetland iccated in a State Wildlife
Refuge in a county designated as a critical habitat for the Federally-designated endangered snail
darter. In this example, three sensitive environments overlap: the wetland (75 points, PA Table 6},
the refuge {75 points, PA Table 5}, and the critical habitat (100 points, PA Table 5}, If, rather than
a county-wide designation, the wetland itself is specifically designated as a critical habitat for the
snail darter, the wetland would be assigned 17% points and the refuge 75 points. If the wetland is
also a habitat used by bald eagles {another Federally-designated endangered species), it receives an

additional 100 points, for a total of 275, while the refuge retains a 75-point value.

Criteria List for Primary Targets

After you have identified all drinking water intakes, fisheries, and sensitive environments located in
or adjacent to the in-water segment, and transcribed their locations onto a topographic map,
determine which (if any) you consider to be primary targets and which you consider to be
secondary.

Identifying a primary target represents a professional judgment, based on site, pathway, and target

characteristics, that the target in question has a relatively high likelihood of exposure to a
hazardous substance. Secondary targets have a relatively low likelihood of exposure.
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e ist can help guide the process of developing hypotheses about targets that might be
considered primary targets. The right-hand column of the Criteria List identifies a number of target
characteristics to consider. Carefully consider each element on the Criteria List for primary targets
within the context of the site and its particular targets. Answers to every question on the list,
however, are unlikely to be available for many sites. You need not spend excessive amounts of
time to develop detailed information to respond to each question -- it is possible to arrive at sound
hypotheses about primary targets without knowing the answers to all questions on the list.

Also, keep in mind that there is an infinite variety of conditions that might lead you to identify a
primary target, and na list of this type could identify them all. There are likely to be other
considerations that may apply to a particular target, and you are encouraged to think along these
lines. If such additional considerations enter inta your conclusions, identify them at the bottom of
the list.

Answer all questions on the list by checking the appropriate box marked "yes.”™ "no," or
"unknown.” [n evaluating each question, rely on all of the information that you have obtained
about the site and its targets through the course of your investigation -- file searches, desktop data
development, site reconnaissance, interviews, etc.

Answers to many of the questions are likely to be fairly self evident. The difficult part lies in
drawing the final conclusion, which amounts to a hypothesis as to whether a particular intake,
fishery, or environment i$ a primary target. This requires professional judgment and is a somewhat
intuitive process that reliss on your accumiulated professionai expertise and specific knowledge of
site and target characteristics. Answer each of the bottom three questions "yes” or "no” regarding
your conclusion whether any specific target may be affected by a release. Note that the Criteria
List is not a tally sheet requiring a majority of "yes"™ or "no” responses to reach a conclusion. You
may hypothesize that a particular intake, fishery, or environment is a primary target on the basis of
one or more target conditions or site characteristics that lead you to believe there is a relatively
high likelihood of a hazardous substance having migrated to the target.

Primary Target Considerations
Each item on the Criteria List for primary targets is briefly discussed below,

Is any target nearby? (If yes, check "drinking water intake,” "fishery,” and/or "sensitive
environment.”}

If a release to surface water is suspected, proximity of targets to the site is a significant
consideration; the closer the target, the higher the likelihood that it may be exposed to a
hazardous substance. Just what qualifies as "nearby"™ depends on circumstances specific to
the site and the water body. Of particular importance are water body type, flow
characteristics, and the relative persistence of the hazardous substances you suspect may be
assoctated with the site,

Fast-flowing water bodies can carry hazardous substances further in a shorter period of time
than slower-flowing water bodies, so released substances have a greater chance of reaching
mare distant targets. High-volume flows tend to disperse and dilute contaminants more
quickly than low-volume flows, making analytical detection of hazardous substances (during
the Sl1) less likely. The same is true of turbulent flow. This interplay of velocity and volume is
further complicated by the persistence of substances that might degrade more or less quickly.
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These complex interactions mean that little guidance can be given as to what is "nearby”™ and
what is not. You should consider these parameters and make a case-by-case professional
judgment as to the likelihood of a particular target being exposed to released substances. It
may be helpful to keep in mind that the "proof” of exposure results from analytical sampling
that would occur at the 51, and ask yourself if sampling at a particular target would likely
reveal contaminants.

Has any intake, fishery, or recreational area been closed?

if water use at or near a target has been curtailed or restricted due to contamination, this
could be a stiong indicator that it is a primary target -- particularly if there is reason to suspect
that the problem is in some way associated with the site. if the reason is unknown, it is best
to assume that the problem is associated with the site and evaluate the target accordingly.
Exceptions would include conditions such as closure due 10 bacterial or sewage contamination,
red tide, or other problems known 1o be related to an incident not connected to the site.

Although recreation areas are not specifically evaluated as a separate class of targets, a closed
recreation area could provide circumstantial evidence that contamination may exist at nearby
intakes, fisheries, or sensitive environments.

Does analytical or circumstantial evidence suggest surface water contamination ai or downstream
~ of a target?
L

"Circumstantial” implies a level of certainty well below that of "proven fact,” and this is
sufficient for PA purposes. In this context, any condition that you find suspicious, and that
indicates a possible contamination problem at or near a target, can be considered
"circumstantial evidence.” A couple of examples are:

® Analytical data indicate a hazardous substance in surface water at or near a target.

® The surface water body on which the target is located has been sampled by State, local,
or site officials, whether or not you know the results.

e A plume, or discolored water or sediment, is present at or near the target.

Does any target warrant sampling? {If yes, check "drinking water intake,” "fishery,” and/or
"sensitive environment.”)

Perhaps the most straightforward test 1o identify primary targets is to ask yourself the
question "Given what | know and suspect about this site, would | recommend that this target
be sampled (during an S, for example) with the expectation of detecting hazardous substances
there?” If the answer (o this quastion is "ves.” you have come to a professional judgment
identifying a primary target.

After answering these questions and adding any other considerations to the list, indicate your

professional judgment as to the occurrence of primary targets by checking the appropriate box next
- to each of the three questions at the bottom of the list asking if any primary target(s) have been
o identified.

To score any target as a primary target, you must first score a suspected release; a release is a
precondition to a conclusion that a particular target has a relatively high likelihood of exposure to a
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hazardous substance. [f your evaluation of the Criteria List leads you to believe that one or more
targets should be considered primary targets, yet your earlier evaiuation of likelihood of release led
you to the No Suspected Release hypothesis, you should revisit the Criteria List for suspected
releases and reconsider your judgment regarding the likelihood of release.

If your evaluation of the Criteria List leads you to conclude that some targets should be considered
primary targets, summarize your rationale and identify the targets.

26




e

—
A -

SURFA
N

—n

vUnRi

E WATER PATHWAY
n

Cc
KIiNG WATER THREAT

TARGETS

Factor: Primary Target Population

Definition: The human population served by drinking water drawn from primary target intakes.

Evaluation Strategy: Identifying a primary target intake represents a professional judgment
based on site, pathway, and target characteristics indicating a relatively high likelihood that a
hazardous substance has migrated to the intake. A primary target may be hypothesized on the
kasis of available analytical data indicating that the intake may be exposed to hazardous
substances; however, analytical data are not usually available for PA sites. For PA purposes,
your professional judgment is usuvally based on indications -- which is not the same as
documented fact. You may hypothesize a primary target intake on the basis of one or more
characteristics of the site and its environs, sources, and types and quantity of wastes thought
to be present, coupled with the proximity of the target and the flow characteristics of the water
body on which it is located.

Use the Criteria List for primary targets to guide the process of considering pertinent
characteristics that might lead you to identify a primary target intake. The application of the
Criteria List is discussed on pages 93 to 96.

It is not possible to provide comprehensive guidance on what does and does not "qualify” as a
primary target; you rmust rely on your professional judgment. Of particular impartance in
formulating this judgment are the proximity of the intake to the PPE, the flow characteristics
(volume, velocity, turbulencel in the interval between the PPE and the intake, and the relative
persistence of substances suspected to be associated with the site,

Remember that, in order to evaluate any target as a primary target, a suspected reiease to
surface water must first be scored. In such cases, you may identify both primary and secondary
targets. If a release is not suspected, there can be no primary targets.

{continued)
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Scoring Instructions: ldentify each drinking water intake within the target distance limit, the
water body type on which each intake is located, and the flow rate of each water body. Enter
this information in the box on the drinking water threat scoresheet {page 12 of the PA
scoresheets).

Evaluate a drinking water intake as a primary target when available information leads you to
hypothesize that there is a relatively high likelihood that a hazardous substance has migrated to
the intake.

Determine the population served by each primary target intake as discussad on page 30 and as
further described in conjunction with the ground water drinking water population (Section
3.3.2). Briefly:

® For each private domestic intake, count the number of persons in households or assign a
population equal to the county average number of persons per household using U.S.
Bureau of the Census data (round up to the next integer for each household).

® For an intake serving more than one residence {community or municipal intakes),
determine the number of people served by the intake and assign that population. If the
specific number of people served is not available from the operating authority; determine
the number of service connections associated with the intake. Muitiply this number by
the county average number of persons per household {round up to the next integer
before multiplying) and assign the resulting population to the intake. Apportion
populations if blended systems are served by more than one intake or a combination of
wells and intakes, and attach a page to the PA scoresheets tc show your calculations.

® For an intake serving a distinct non-residential population (a business, industrial park,
school, or university, for example}, determine the population served by interviewing the
intake owner/operator or facility administrator and assign this population to the intake.

Enter the popuiation served by each intake {primary and secondary) in the box under question
#3 on the drinking water threat scoresheet {page 12 of the PA scoresheets). Sum the
populatians served by each primary target intake. Enter the total primary target population on
the blank for factor #4 {Primary Target Population). Multiply this total by 10 and enter the
resulting factor score under Column A.

if your evaluation of the Criteria List led you to conclude that there are no primary target
intakes, assign a zero score to factor #4.
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Factor: Secondary Target Population

Definition: The human population served by drinking water drawn from secondary target
intakes. ‘

Evaluation Strategy: Just as the identification of primary target intakes represents a
professional jJudgment based on site, pathway, and target characteristics, so is the identification
of secondary target intakes. In this instance, however, available information leads you to
conclude that the intakes in guestion have a refatively low likelihood of exposure to a hazardous
substance. You base this determination an ane or mare characteristics of the site and its:
environs, sources, and types and quantity of wastes thought to be present, coupled with the
proximity of the target and the fiow characteristics of the water body on which it is located.

Note that, if a release is suspected, some targets may be evaluated as primary targets and some
as secondary targets. However, if no release is suspected, all targets are evaluated as
secondary targets.

After completing your surface water targets survey and applying the Criteria List, you will have
a set of hypotheses identifying the intakes that you helieve are secondary targets. Applicatiaon
of the Criteria List is discussed on pages 93 to 96.

Develop separate secondary target population totals for all intakes drawing from water bodies in
each flow characteristics category: <10 cfs; 10 to 100 cfs; > 100 to 1,000 cfs; > 1,000 to
10,000 cfs; >10,000 cfs (include intakes on the Great Lakes in this category), and mixing
zones of quiet-flowing streams and rivers with flow rates of at least 10 cfs. Determine and sum
secondary target populations within each flow characterisiics category because different
weights are applied to populations according to volume of flow to account for the dispersion and
dilution of substances that may enter surface water. The weights become smaller with
increasing flow rate and water body size to reflect greater dispersion and dilution. This dilution
weighting is built into PA Table 3.

When you have completed your target survey and transcribed the locations of municipal and
community intakes onto the topographic map, delineated the areas served by municipal,
community, and domestic intakes, and gbtained or estimated the flow rate at each intake,
determining secondary target populations is relatively straightforward. Completing a targets
survey, evaluating target populations associated with each intake, apportioning populations in
blended systems, and obtaining average flow rates are discussed on pages 88 to 90.

{continued)
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Scoring Instructions: Evaluate a drinking water intake as a secondary target when available
information leads you to conclude that there is a reiatively low likelihood of a hazardous
substance having migrated to the intake.

Determine the population served by each secondary target intake as discussed on page 90.
Briefly:

® For each private domestic intake, assign a population equal 10 the average number of
persons per household for the county using data from the U.S. Bureau of the Census {for
secondary target populations, do not round the average up to the next integer).

® For an intake serving more than one residence {community or municipal intake),
determine the number of people served by the intake and assign that population to the
intake. If the specific number of people served is not available from the authority
operating the intake, determine the number of service connections associated with the
intake. Muitiply this number by the county average number of persons per household
{do not round the average up to the next integer) and assign the resuiting population to
the intake. Apportion populations if necessary.
® For intakes serving a distinct non-residential population {a business, industrial park, or
university, for example}, determine the population served by interviewing the intake
owner/operator or facility administrator and assign that population to the intake. Recall
the discussion of dilution weighting of secondary target populations {pages 89 and 80)
and PA Table 3; you need not pursue the identification and evaluation of private or
community intakes serving residences, workers, or students unless you believe that a
particular intake is located on a water body with average flow rate less than 10 cfs, or in
the mixing zone of a quiet-flowing stream or river with average flow rate greater than 10
cfs, and you suspect that the intake serves more than 1,000 people.

For each flow characteristics category, sum the population served by secondary target intakes.
Using PA Table 3 {page 13 of the PA scoresheets) for each flow category with secondary target
intakes:

1] Enter the secondary target population for the flow category in the "Population” column.

Z) Working horizontally across the tabie, circle the value in the same row that represents
the range into which the flow-category popuiation falls.

3} Record the circlted value in the same row of the "Popufation Vaiue” column.

Sum the population values in the far-right column. Record this total at the bottom of the column
and in one of the blanks for factor #5 {Secondary Target Population) on the drinking water
threat scoresheet. Use the blank under Columin A if "Suspected Release” was scored for the
Likelihood of Release factor category; use the blank under Column B if "No Suspected Release”
was scored. Mark your response to the question "Are any intakes part of a blended system?”.

if you have apportioned populations, attach a page to the PA scoresheets to show your
calculations,
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Factor: Nearest intake

Definition: The drinking water intake closest to the probable point of entry to surface water.

Evaluation Strategy: in addition to evaluating both primary and secondary target populations,
the PA also evaluates the distance to the nearest drinking water intake. This distance is an
indicator of the magnitude of the threat the site may pose to surface water users. Al other
considerations being equal, the closer an intake is to the site and the lower the water body flow
at the intake, the higher the threat the intake might be exposed to a hazardous substance.

Annotate the topographic map to identify the nearest target intake. A map wheal or calibrated
string can be used to determine the distance betwean that intake and the PPE; record this

distance in the "Pathway Characteristics™ box at the top of the drinking water threat scoresheet.

The number you record showld be an absolute number, not a range, and accurate to the nearest
0.1 mite. Determine the flow rate at the intake; flow rates are discussed on page 89 and are
determined as part of the surface water pathway targets survey.

Scoring Instructions: if you have identified any primary target intake you have, in effect,
hypothesized that the threat or tikelihood of exposure 15 relatively high. For this reason,
whenever a primary target intake is present, assign a score of 50 to the Nearest Intake factor
under Column A, regardless of distance or flow rate,

QOtherwise, from PA Table 3 {page 13 of the PA scoresheets), select the flow characteristics
category in which the nearest secondary target intake is located {far-left column}. Circle the
value an the same line In the column labeled "Nearest Intake.” Record the selected value in one
of the blanks for factor #6 [Nearest Intake} on the drinking water threat scoresheet. Use the
blank under Column A if you scored "Suspected Release” for the Likelihood of Release factor
category; use the blank under Column B if you scored "No Suspected Release.”
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Factor: Resources

Definition: Use of surface water for purposes other than drinking water,

Evaluation Strategy: In addition to providing drinking water, surface water is often used for
other purposes that could affect human health:

Irrigation (5 acre minimum} of commercial food crops or commercial forage crops.
Watering of commercial livestock.

Ingredient in commercial food preparation {e.g., canning pilant).

Major or designated water recreation area {e.g., boat ramp, marina}.

Potential usability as drinking water supply, though the resource is not currently used for
drinking watar,

The PA accounts for such use through the resources factor, which is assigned a value of 5 if
any of the above resource uses are present within the 15-mile in-water segment; a zero value is
assigned if there is no resource use.

Since surface water often has some beneficial use, the resources factor can generally be
assigned 5 points as a default measure. This approach is conservative from the scoring
perspective {as the maximum value is assigned], has little impact on the pathway and site score,
and can potentially save you many hours of research trying to define crop acreage,
"commercial” uses, "major or designated” areas, and "usability."”

Scoring Instructions: I, within the target distance limit, surface water is used for any of the
purpoases itemized above, assign a score of 5 to one of the blanks for factor #7 {Resources) on
the surface water pathway scoresheet; otherwise, assign a zero value. Alternatively, simply
assign the 5 point value as a default measure. Use the blank under Column A if you scored a
"Suspected Release” for the Likelihood of Release factor category; use the blank under Column
B if you scored "No Suspected Release.”

Total Drinking Water Threat Targets: Calculate the Drinking Water Threat Targets factor
category score by summing the scores assigned to factors #4 through 7. Factor scores should
appear in only one of the two columns {A or B) depending on whether you scored a suspected
release.
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Factor: Primary Target Fisheries

Definition: Fisheries suspected to be exposed to a hazardous substance released from the site.

Evaluation Strategy: The identification of primary target fisheries is analogous to that for
primary target intakes; refer to the "Evaluation Strategy” for primary target population on page
87.

Scoring Instructions: Delineate each fishery {primary gnd secondary} within the target distance

limit {see pages 31 to 92}. For each, enter a fishery name, its water body type, and flow rate in
the box on the human food chain threat scoresheet (page 14 of the PA scoresheets). If there is
no fishery (primary or secondary), assign a zero score for human food chain threat targets at the

bottom of the page.

Evatuate a fishery as a primary target when available information leads you to conclude that
there is a relatively high likelihood that a hazardous substance has migrated to the fishery. If
you have identified one or more primary target fisheries, list them under factor #9 (Primary
Fisheries} and assign a single score of 300 to the factor under Column A. Carry this score to
the bottom of the page as the Human Food Chain Threat Targets score (do not evaluate factor
#10, Secondary Fisheries).

If you identified no primary target fisheries, assign a zero score to factor #9.
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Factor: Secondary Target Fisheries

Definition: Fisheries not suspected to be exposed to hazardous substances released from the
site,

Evaluation Strategy: This factor need only be evaluated if you have nat identified a primary
target fishery, The identification of secondary target fisheries is analogous to that for secondary
target intakes; review the first three paragraphs of the "Evaluation Strategy"” for secondary
target population on page 99.

Unless a release is suspected, secondary target fisheries are scored on the basis of flow rate,
Because low-flow water bodies have less ability to disperse and dilute hazardous substances
than do high-flow water bodias, this factor is scored on the basis of the fishery with the lowest
flow rate.

Scoring Instructions: Delineate each fishery {primary and secondary)} within the target distance
limit {see pages 91 to 92}. For eac.:, eater a fishery name, its water body type, and flow rate in
the box on the human food chain threat scoresheet {page 14 of the PA scoresheets). If there is
no fishery {(primary or secondary) within the target distance limit, assign a zero score for human
food chain threat targets at the bottom of the page.

Evaluate a fishery as a secondary target when available information leads you to conclude that
there is a relatively low likelihood that a hazardous substance has migrated to the fishery.

If you suspect a release to surface water, but do not suspect that a hazardous substance has
migrated to any fishery li.e., you have identified one or more secondary target fisheries but have
not identified any primary target fishery), assign a score of 210 to factor #10a (Secondary
Fisheries). Assign the score under Column A and carry it to the bottom of the page as the
Human Food Chain Threat Targets score.

If you do not suspect a reflease to surface water, identify the fishery with the lowest flow rate,
Assign a single score to facior #100 from the table on the human food chain threat scoresheet.
Assign a score of 210 if the lowest flow rate is less than 10 cfs; 30 if between 10 and 100 cfs;
or 12 if greater than 100 cfs, or if fisheries are only located in coastal tidal waters, oceans, or
the Great Lakes. Assign the score under Celumn B and carry it to the bottom of the page as the
Human Food Chain Threat Targets score.
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Factor: Primary Target Sensitive Environments

Definition: Sensitive environments suspected to be exposed to a hazardous substance released
from the site.

Evaluation Strategy: The identification of primary target sensitive environments is analogous to
that for primary target intakes; refer to the "Evaluation Strategy" for primary target population
on page 97.

Scoring Instructions: ldentify each sensitive environment {primary and secondary} in or adjacent
to the in-water segment within the target distance limit (see pages 22 to 93 and PA Table 5,
page 16 of the PA scoresheets}. For each, enter an environment name, its water body type,
and flow rate in the hox under item #11 on the environmental threat scoresheet [page 15 of the
PA scoresheets). If there are no sensitive environments |primary or secondary), assign a zero
score for environmental threat targets at the bottom of the page.

Evailuate a sensitive environment as a primary target when available information leads you to
conclude that there is a relatively high likelihood that a hazardous substance has migrated to
that environment. if you have identified one or more primary target sensitive environments, iist
them on the blanks provided by factor #12 (Primary Sensitive Environments} and assign a single
score of 300 to the factor under Cofumn A. Carry this score to the bottom of the page as the
Environmenta! Threat Targets score {do not evaluate factor #13, Secondary Sensitive
Environments).

if you identified no primary target sensitive environments, assign a zero score to factor #12.
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Factor: Secondary Target Sensitive Environments

Definition: Sensitive environments not suspected to be exposed to hazardous substances
released from the site.

Evaluation Strategy: This factor need cnly be evaluated if you have ngt identified a primary
target sensitive environment. The identification of secondary target sensitive environments is
analogous to that for secondary target intakes; review the first three paragraphs of the
"Evaluation Strategy” for secondary target popuiation on page 89.

Secondary target sensitive environments are scored on the basis of flow rate, because low-flow
water bodies have less ability to disperse and dilute hazardous substances than do high-flow
water hodies. Possible scoring scenarios include: situations where some or all of the surface
water pathway secondary sensitive environments are located in or adjacent to water bodies with
flow rates of 100 cfs or less; and situations where all surface water pathway sensitive
environments are located in or adjacent to water bodies with flow rates exceeding 100 cfs.

Scoring Instructions: !dentify each sensitive environment {primary and secondary) in or adjacent
to the in-water segment within the target distance [imit (see pages 92 to 33 and PA Table 5,
page 16 of the PA scoresheets). For each, enter an environment name, its water hody type,
and flow rate in the box under item #1171 on the environmental threat scoresheet (page 15 of the
PA scoresheets). If there are no sensitive environments {primary of secondary), assign a zero
score for environmental threat targets at the bottom of the page.

Evaluate a sensitive environment as a secondary target when available information leads you to
conclude that there is a relatively low likelihood that a hazardous substance has migrated to that
environment.

For each surface water pathway sensitive environment associated with a water body having a
flow rate of 100 cfs or less, identify the environment type, its point value (PA Tables 5 and 6,
page 16 of the PA scoresheets), and its flow rate. Enter this information in the box under factor
#13a. For each such environment, use PA Table 4 (page 13 of the PA scoresheets) to obtain a
dilution weight corresponding to its flow categery (1 or 0.1, as appropriate). Enter the dilution
weight for each environment in the box under factor #13a. For each environment, multiply its
assigned point value by the appropriate dilution weight, and enter the product in ihe box under
the column labeled "Total.™ Sum the products for each environment, round the sum to the
nearest integer, and enter the result as the score for factor #13a {Secondary Sensitive
Environments). Assign the score under Column A if you scored a suspected release; under
Column B if you did not. Do not evaluate factor #13b.

{continued)
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if all surface water pathway sensitive environments are associated with water bodies having
flow rates greater than 100 cfs, do not evaluate factor #13a. Instead, assign a single score of
10 to factor #13b. Assign the score under Column A if you scored a suspected release; under
Column B if you did not,
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THREAT AND PATHWAY SCORES

3.4.3 Waste Characteristics

The evaluation of the Waste Characteristics factor category is discussed in Section 3.2.2,

If you have identified any primary target drinking water intake, fishery, or sensitive environment,
assign either the waste characteristics score {WC) that you calculated using PA Table 1 (Section
3.2.2, and page 4 of the PA scoresheets) or a score of 32 -- whichever is greater -- to factor #14a.
Assign this score under Column A. Do not evaluate factor #14b.

If you have not identified any primary target, assign the waste characteristics score {WC)} that you
caleulated using PA Table 1 {Seciion 3.2.2, and page 4 of the PA scoresheets) to factor #14b.
Assign the score under Column A if you scored "Suspected Release” for likelihood of release; under
Column B if you scored "No Suspected Release.” Do not evaluate factor #14a.

3.4.4 Calculating Surface Water Threat and Pathway Scores

Calculate separate scores for the drinking water, human food chain, and environmental threats,
then combine them to obtain the surface water pathway score.

Fill in the matrix on page 17 of the PA scoresheets with the appropriate values for likelihood of
release (LR), targets (T), and waste characteristics (WC) for each threat. Note that LR and WC are
the samae for all threats; oniy T may differ for each threat. Caiculate the score for each threat and
enter it in the far-right column of the matrix: muitiply LR x T x WC, divide the product by 82,500,
and round to the nearest integer. The drinking water and food chain threats are each subject to a
maximum score of 100; if the score you calculate exceeds 100, assign 100 as the threat score.
The environmental threat is subject to a maximum score of 60; if the score you calculate exceeds
60, assign 60 as the threat score.

Sum the drinking water, human food chain, and environmental threat scores. Record the result as
the surface water pathway score at the bottom of the page. If your calculated score exceeds 100,
assign 100 as the pathway score.
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3.5 SOIL EXPOSURE PATHWAY

The soil exposure pathway assesses the threat to human health and the environment by direct
exposure 10 hazardous substances and areas of suspected contamination. This pathway differs
from the three migration pathways in that it accounts for contact with in-place hazardous
substances at the site, rather than migration of substances from the site.

The PA evaluation of the soil exposure pathway requires you to consider and assign scores 10
factors in three factor categories. The first, Likelihood of Exposure, is analogous to Likelihood of
Release in the other pathways. Targets are evaluated under two threat categories. The resident
population threat deals with human, envirenmental, and resource targets located on or very near
the site. The nearby population threat accounts for the likelihood of residents within the
surrounding area coming into contact with contamination related to the site. The evaluation and
score for the Waste Characteristics factor category (WC, Section 3.2.2) applies directly to the soil
exposure pathway, without exceptions.
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3.5.1 Likelihood of Expgsure

The Likelihood of Exposure factor category is concerned with areas of suspected contamination.
While this evaluation occurs in the context of the soil exposure pathway, areas of suspected
contamination are not limited to soils; any sources, areas of contamination, or other material on the
surface is considered (e.g., gravel fill, waste pile, plank flearing, concrete, asphalt paving).

Areas of suspected contamination are defined by the presence of hazardous substances., Thus, in

general, most sources (including in-ground sources such as surface impoundments and landfiils, on-
ground sources such as contaminated soil and piles, and above-ground sources such as drums and
tanks) are considered areas of suspected contamination. There are two types of exceptions:

® Sources with more than 2 feet of cover.
® Sources with an impenetrable cover {e.g., asphait paving), regardless of thickness.

The evaluation of this factor category functions as an "on/off" switch. A score of 550 is assigned
if you know or suspect that an area of contamination is present; a zero score is assigned if there
are no areas of contamination. Areas of suspected contamination are present at most CERCLA
sites, QOccasionally, however, you may encounter sites with no areas of contamination. Examples
may include:

A ground water plume site with no identifiable source

A closed landfill with a 3-foot-thick clean fill cover

A site that has been completely paved with 4 inches of asphait
A site where the only source is inside a building

Even with sites such as these, it may be difficult to rule out the presence of areas of suspected
contamination with information available during a PA. For example:

® For a plume site, while a source may not be visually identifiable, one may be reveaied
through surface sampling.

® [or a site involving clean cover material greater than 2 feet thick, uneven distribution of the
material, subsequent erosion, or leachate breakouts couid result in areas of suspected
contamination.

¢ for a paved site, areas of suspected contamination may be present atop the pavement
itself. Or, prior to paving, runoff may have carried hazardous substances onto adjoining
areas that have not been paved.

¢ For a source inside a building, areas of suspected contamination may exist on the flooring.

To confidently rule out the presence of areas of suspected contamination, appropriate quality
analytical data demonstrating the absence of hazardous substances are generally necessary. For
this reason, and because areas of contamination are present at most CERCLA sites, you may
generaily assume this to be the case and assign a value of 550 for Likelihood of Exposure. To
assign the alternative zero value, which effectively eliminates the soil exposure pathway from
further consideration, you generally need analytical data that confidently demonstrate the absence
of areas of contamination. Review Section 3.1 for a discussion of potential limitations in applying
available analytical data. Also refer to Section 5.3 for a discussion of evaiuating available
analytical data to determine whether they meet the test of appropriate quality.

110



™

[ g

ST R T I TR TR A Y R i e ek, G i

SOIL EXPOSURE PATHWAY
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Factor: Suspected Contamination

Definition: Known or suspected areas of contamination; that is, areas containing hazardous
substances not covered by either an essentially impenetrable cover or more than 2 feet of cover

material.

Evaluation Strategy: Because areas of suspected contamination are usualiy present at CERCLA
hazardous waste sites, a Likelihood of Exposure score of 550 is generally appropriate and you
may assign this value as a default measure. Assign the alternative zero value only in cases
where the presence of areas of contamination can be configently ruled out. To do this,
appropriate quality analytical data are usually necessary. Refer to Sections 3.1 and 5.3 for
discussions regarding available analvtical data and the conditions under which such data may be

considered appropriate quality.

M

Scoring Instructions: If available analytical data confidently rule out the presence of areas of
suspected contamination, assign a zero score to factor #1 {Suspected Contamination) on the soil
exposure pathway scoresheet (page 19 of the PA scoresheets). Due to the multiplicative
algorithm for pathway scoring {Likelihood of Exposure x Targets x Waste Characteristics), this
effectively eliminates further consideration of the soil exposure pathway; therefore, assign zero

as the pathway score at the bottom of the page.

Otherwise, of as a default measure, assign a score of 550 to factor #1.
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3.5.2 Targets
Soil exposure pathway targets involva two separate threats:
® The resident population threat evaluates targets located on or within 200 feet of areas of
suspected contamination. Factors include resident population, resident individual, workers,

terrestrial sensitive environments, and resources.

® The nearby population threat represents a separate threat to the population in the
surrounding vicinity.

Keep these targets in mind as you investigate the site and its environs during the site
reconnaissance (Section 2.5). For many of these target factors, first-hand observation will likely

prove more fruitful and accurate than site file records; existing photographs, and topographic maps.

During the reconnaissance, observe and verify the current use of the site property, and the location
of onsite buildings and nearby homes, residential developments, schools, and daycare faciiities.

Resident population, resident individual, workers, and terrestrial sensitive environments are
identified and evaluated on the basis of their presence on, or their distance from, areas of
suspected contamination. The key to identifying and evaluating these targets, then, is to delineate
sources completely and thoroughly.

Recall the definition of the term "sourca,

Definition: Source -- An area where a hazardous substance may have been deposited, stored,
disposed, or placed. Also, soil that may have become contaminated as a result of hazardous
substance mi¢ atien.

By carefully identifying and delineating sources, you define the maximum extent of suspected
contamination; targets are evaluated on the basis of their distance from these areas. Refer to
"Source Identification and Characterization” in Section 3.2.1 for further discussion, and remember
that the extent of suspected contamination is not limited by facility property boundaries.

Identifying Resident Population

The resident population factor represents the human population with the highest risk of exposure to
hazardous substances at the site. This population is potentially exposed on an essentially daily
basis because they either live or attend school or daycare in areas where hazardous substances
may be prasent. This "resident popuiation” is analogous to "primary targets™ in the three migration
pathways. Resident population targets meet either of the following conditions:

® A person who resides on or within 200 feet of an area of suspected contamination.
& A person who atiends schooi or daycare on or within 200 feet of an area of suspected
contamination.

Areas of suspected contamination are not limited to the property boundaries of the facility itself --
they may occupy less than the total area of the facility, or may extend onto adjacent and other
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nearby properties. Hazardous substances may have spread from the facility to other properties via
air migration, overland runoff, or mechanical means such as tracking by vehicles.

Investigate whether the facility property previously encompassed a greater area than the current
area of operations or property boundaries. Sources of information include facility operating files,
former employees, and historical aerial photographs. The local tax assessor’s office will have a
complete historical record of the sale, acquisition, and transfer of all real estate; this is an excellent
and reliable source of detailed information including dates of property transfer and real estate
development activities. [f surrcunding properties include residences or schools, find out from the
tax assessor when they were built. By comparing these dates to the operating history of the site,
you may find, for example, that houses have been built on former waste disposal areas that are no
longer discernible because they have been devetoped. Peopie living in those houses would be
considered resident population.

When identifying schools and daycare facilities whose attendees may be considered resident
population, include all types of public and private institutions. in addition to nursery schools,
elementary and secondary schools, and cclleges and universities, also consider adult daycare
facilities, adult education centers, driving schools, and so forth.

Criteria List for Resident Population

After delineating the full extent of areas of suspected contamination, identify nearby residences
and schools on or within 200 feet of suspected contamination,

Review the Soil Exposure Pathway Criteria List {page 18 of the PA scoresheets). The Criteria List
can help guide the process of developing hypotheses about the extent of suspected contamination
and the presence of resident population targets. The Critaria List identifies conditions to consider
in reaching these conclusions, but other conditions may apply to a particular site that might lead
you to identify a resident population, and you are encouraged to think along these lines. If such
additional considerations enter into your conciusians, identify them at the bottom of the list.

Answer all questions on the list by checking the appropriate box marked "ves,” "no," or
"unknown.” {n evaluating sach guseston, rely on all of the information you have obtained about the
site and its targets through the course of your investigation -- file searches, desktop data
collection, site reaconnaissance, interviews, gtc. Answaer tha bottom gquastion "yes”™ or "no"
regarding your conclusion whether a spacific target may be on or within 200 feet of an area of
suspected contamination.

Resident Population Considerations

Iy

ach item on the Criteria List for resident population targets is briefly discussed befow.

ts any residence, school, or daycare facility on or within 200 feet of an arza of suspected
contamination?

ldentifying areas of suspected contamination is the key to identifying resident populations.
This requires a thorough delineation of sources -- which includes araas that you suspect may
be contaminated as a result of hazardous substance migration.

Do not rely solely on topographic maps to identify houses and school buildings because they
may not be up to date. During your site reconnaissance, look for homes, residential
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developments, trailer parks, apartment huildings, schoois, daycare facilities, and other new
development that may not be indicated on your maps. Persons who live or attend school or
daycare on or within 200 feet of areas of suspected contamination qualify as resident
population targets.

is any residence, school, or daycare facility located on adjacent land previously owned or leased by
the site owner/operator?

Over time, portions of the original facility property may have been sold, or adjacent property
might at one time have been leased for facility operations. If so, hazardous substances may
be present on those properties. You need not expend undue effort to definitively conclude
that hazardous substances were handled on, or migrated to, those areas; it may be enough to
know or suspect that these properties could have been involved in facility operations or that
contamination could have been tracked or migrated there.

Is there a migration route that might spread hazardous substances near residences, schools, or
daycare facilities?

Consider whether a runoff route from the site could result in soil or sediment contamination on
or near residential or school property. Also consider windblown transport -- especially if your
evaluation of the air pathway likelihood of release led to a hypothesis that an air release is
suspected (Section 3.6.1). In addition, consider whether waste hauling vehicles may have
traversed properties that are now occupied by residences, schools, or daycare facilities.
Related considerations include any reports or observations of stained soil or stressed
vegetation on nearby properties,

Have onsite or adjacent residents or students reported any adverse health effects, exclusive of
apparent drinking water or air contamination problems?

The local Heaith Department or other authorities may have reports of adverse health effects --
such as skin burns or rashes after yard work or outdoor play -- that might be associated with
contact with hazardous wastes or contaminated soil related to the site.

Does any neighboring property warrant sampling?

Ferhaps the most straightforward test to identify potential resident population targets is to ask
yourseif the question "Given what | know and suspect about the sources and the history of
this site, would | recommend that this neighboring property be sampied {during an Sl, for
example} with the expectation that | might find hazardous substances there?" If the answer to
this question is "yes,” you have come to a professional judgment and you may have identified
resident population targets if schools, daycare facilities, or residences are within 200 feet of
the area of suspected contamination.

Other criteria?

There may be other criteria that support the identification of areas of suspected contamination
and the presence of resident population targets. These might include consideration of releases
via the migration pathways if, for example, releases are suspected to have resuited in soil
contamination on adjacent or nearby offsite properties. Has the site flooded, or have sources
(such as surface impoundments) overflowed onto adjacent properties? Might windbigown
substances reieased from the site have been deposited on nearby properties? These additional
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questions may not apply to all sites; likewise, there may be other considerations specific to the
site you are evaluating.

After answering these questions and adding any other considerations to the list, indicate your
professional judgment as to the occurrence of resident population targets by checking the
appropriate box next to the "Resident Population Identified?™ question.

If your evaluation of the Criteria List leads you to conclude that any residence, school, or daycare
facility should be evaluated for resident population, summarize your rationale and identify the
specific targets.

Evaluating Resident Popuiations

Determine the number of persons occupying residences that qualify as resident population targets.
if possible, obtain a count of residents by conducting a door-to-door survey. Be aware of potentiai
community relations concerns and do not undertake a door-to-door survey without first consulting
your supervisors. Alternatively, obtain the county average number of persons per household from
the U.S. Bureau of the Census. Round up to the next whole number of persons for each residence,
and multiply the number of households considered resident population targets by the county
average. Houses that are used as seasonal residences {for example, summer cottages, winter

homes, lake or beach houses) should be evaiuated just as year-round places of residence are.

For apartments or condominiums, contact the building superintendent or leasing/sales agent to
obtain the number of residential units in the building. Multiply the number of units by the county
average number of persons per household, first rounding the average up to the next integar.

Determine the enrcllment or attendance at schools and daycare facilities regarded as resident
population targets by contacting the facility administrator. Remember 1o consider all types of
educational institutions.

Identifying and Evaluating Workers

The resident population threat includes an evaluation of workers on the facility property and
workers on the property of nearby faciiities whera you 2lep susoect contamination related to the
site. This addresses the threat 10 workers who may be exposed to hazardous substances by virtue
of being present at the workpiace. If some workers also reside on the facility property, or on
neighboring properties where you suspect contamination, count them under both the worker
category and the rasident population category. Do not be concerned about “double counting,” for
that is the intent -- such persons are doubly exposed.

Include both full-time and part-time workers in the count. If the facility is engaged in shift work,
count all workers on ali shifts.

If the site is active, you may be able to determine the number of workers through file searches, or
by interviewing a facility representative, or present or former employees. |f you cannot determine
the numbear of workars by these means, estimate a reasonable number for a facility of this size and

type.

Note from page 19 of the PA scoresheets that workers are scored in ranges of 0, 1 t0 100, 101 to
1,000, and greater than 1,000. In the absence of an exact figure, careful estimation within these
ranges is acceptable. You may be able to make ‘an estimate based on your site reconnaissance.
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Counting the number of employee parking spaces is an acceptable means of approximating the
right range. Aerial photographs may also indicate personal vehicles in employee parking lots, which
you may count, if feasible, However, do not evaluate the number of workers that might have been
employed at the facility in the past, unless this number is also a good approximation of the number
currently employed.

Identifying and Evaluating Terrestrial Sensitive Environments

As with the resident population factor, identifying sensitive environments for the soil exposure
pathway requires a clear delineation of land areas where you suspect contamination by site-related
hazardous substances. You then evaluate the presence of terrestrial sensitive environments on
those areas of suspected contamination. Because, under the soil exposure pathway, some portion
of a sensitive environment must occur on an area of suspected contamination, qualifying
environments are anaiogous to primary sensitive environments under the surface water and air
pathways.

Definition: Terrestrial Sensitive Environment -- A terrestrial resource, fragile natural setting, or
other area with unique or highly-valued environmental or cultural features.

Typically, areas that fall within the definition of "terrestrial sensitive environment” are establishe
and/or protected by State or Federal [aw. Examples include National Parks, National Monuments,
habitats of threatened or endangered species, and wildlife refuges. Note that, while your
evaluation of sensitive environments under the surface water and air pathways includes both
terrestrial and aquatic environments, the soil exposure pathway evaluation is limited to terrestrial
sensitive environments. PA Table 7 (page 20 of the PA scoresheets) lists sensitive environments
applicable to the soil exposure pathway. ‘

ldentify terrestrial sensitive environments as part of a unified task to identify sensitive
environments for the surface water, soil exposure, and air pathways. Many types of sensitive
environments are identified and labeled on topographic maps, and this is the best place to begin
your survey. Telephone interviews of local fish and game officials, and parks and recreation
officials, can also.be fruitful. Many States also fund a Natural Heritage Program that inventories

forth. These can be excellent sources of information, but should not be vour only source. The
Natural Heritage Program is usually housed in the State Department of Natural Resources, or similar
State agency,

PA Table 7 lists several types of habitat used by State- or Federally-designated endangered or
threatened species. Very often, Natural Heritage Programs and other authorities that inventory
such habitats report their occurrence on a county-by-county basis. You may find that a more
specific location to answer the question "Does it occur on an area of suspected contamination
associated with the site?" is not available. Under such circumstances, it is best to assume that it
does occur on an area of suspected contamination and score it accordingly.

Consider the following example: You find from the State Department of Natural Resources that the
county in which the site is located is specified as terrestrial habitat used by the State-designated
threatened snowshoe hare and spotted groundhog. You wonder if the "entire county” designation
is specific enough to indicate that the habitats are likely to be on the site itself. A colleague
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remembers that, in the past, the office consensus was to score this environment only if you
observed and photographed the threatened species during site assessment field activities.
However, your site reconnaissance occurred on a snowy January day, during which you could not
see a snowshoe hare because of its natural coleration, and the groundhog was still hibernating
{Groundhog Day is February 2). For PA purposes, the county-wide designation is sufficient to
assign 50 points (PA Table 7} for the snowshoe hare and 50 points for the spotted groundhog,
obtaining a score of 100, This exampie also illustrates that, as with sensitive environments under
the surface water and air pathways, the score for soil exposure terrestrial sensitive environments is
cumulative Tor multiple designations.
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Factor: Resident Population

Definition: Persons living or attending school or daycare on or within 200 feet of suspected
contamination.

Evaluation Strategy: Resident population consists of those people likely to be most highiy
exposed to hazardous substances in areas of suspected contamination. They are subject to
exposure because they live, or attend school or daycare, on or very near areas of suspected
contamination.

The evaluation of resident population requires careful identification and delineation of scurces.
Do this in conjunction with your evaluation of waste quantity and waste characteristics {Section
3.2.2). Wdentifying sources and delineating areas of suspected contamination involves a
combination of quantitative evidence and professional judgment. Remember that areas of
suspected contamination include areas to which hazardous substances may have migrated -- this
may be less than the tortal area of the facility property itseif, or may extend onto neighboring
properties.

With ail areas of suspected contamination delineated, resident populations are identified on the
basis of distance from those areas of suspected contamination. Resident population inciudes:

® Any person who resides on or within 200 feet of an area of suspected contamination.
® /f.y parson who attends school or daycare on or within 200 feet of an area of
suspected contamination.

You may hypothesize a resident population on the basis of available analytical data indicating
that people live or attend schooi or daycare on or within 200 feet of hazardous substances;
however, analytical data are not usually available for PA sites. For PA purposes, your
professional judgment is usually based on indications -- which is not the same as documented
fact. Fully documented areal distribution of contamination usually cannot be achieved at the
PA.

When delineating areas of suspected contamination and identifying resident population targets,
consider characteristics of the sources at the facility, the capability for migration to neighboring
properties, and the proximity of the target itself. When available information leads to the
conclusion that there is a relatively high likelihood of a hazardous substance within 200 feet of a
residence, schaool, or daycare facility, you have identified a resident population.

Use the Criteria List for resident population targets to guide the process of considering pertinent
characteristics that might lead you to suspect a resident population. The application of the
Criteria List is discussed on pages 113 to 1165.

(continued)

118




o,

SOIL EXPOSURE PATHWAY
TARGETS

Scoring Instructions: Determine the number of people occupying residences that qualify as
resident population targets. Obtain a count by conducting a door-to-door survey if community
relations considerations allow and if your supervisors concur. Alternatively, obtain the county
average population per household from the U.S. Bureau of the Census, round this average up to
the next integer, and multiply the resuit by the number of residences identified as resident
population targets. '

For apartment and condominium buildings, multiply the number of residential units by the county
average as described above.

For schools or daycare, obtain an enrollment figure from the facility’s administration office.
Remember to consider all types of educational institutions.

Sum the number of persons determined as discussed above. Enter the total population on the
blank by factor #2 (Resident Population) on the soil exposure pathway scoresheet {page 19 of
the PA scoresheets). Muitiply this total population by 10 and enter the resulting factor score.

[f your evaluation of the Criteria List led you to conclude that there is no resident population,
assign a zero score to factor #2 (Resident Population) and factor #3 {Resident Individual}.
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Factor: Resident Individual

Definition: Any resident population target.

Evaluation Strategy: The resident individual factor reflects the fact that the simple presence of
a resident population means that at least ong person is poteniially threatened by proximity to
hazardous substances in areas of suspected contamination. This factor is analogous to the
nearest well, intake, and individual factors of the other three pathways. Because resident
populations are analogous to primary targets under the other three pathways, the rasident
individual factor receives the maximum score if a resident population is present; it scores zero

otherwise.

Scoring Instructions: |f you have identified any resident population (factor #2), assign a score of
50 to the resident individual factor (factor #3). If there is no resident population, assign a score
of zero.
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Factor: Workers
Definition: Full- or part-time employees.
Evaluation Strategy: This factor addresses the threat to workers who may be exposed to

hazardous substances because they are present at the workplace. If the faciiity is active,
determine the number of warkers by contacting a facility representative, interviewing present or
former employees, or through file information. Lacking an exact number, make a reasonable
estimate for a facility of this size and type. !f the facility involves shift work, count all workers
on all shifts, Count the workers at neighboring facilities only if you suspect that hazardous
substances have migrated there.

Scoring Instructions: Assign a score to factor #4 (Workers) from the table printed on the soil
exposure pathway scoresheet. Assign the score that corresponds to the total number of
workers at the facility {and at affected neighboring facilities, if appropriate). Do not evaluate
workers who might have been employed at the facility in the past.
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Factor: Terrestrial Sensitive Environments

Definition: Terrestrial resources, fragile natural settings, or other areas with unigue or highly-
valued environmental or cuitural features.

Evaluation Strategy: Like the resident population factor, identifying terrestrial sensitive
environments for the soil exposure pathway first requires carefully identifying sources and
deiineating areas of suspected contamination. Generally, to score this factor, some portion of a
terrestrial sensitive environment must be on an area of suspected contamination related to the
site. The exceptions are habitats of threatened or endangered species, which might be
designated on a county-wide basis.

PA Table 7 {page 20 of the PA scoresheets} lists terrestrial sensitive environments for the soil
gxposure pathway. ldentify sensitive environments as part of a unified research task for the
surface water, soil exposure, and air pathways. Topographic maps, State Natural Heritage
Program offices, and interviews with local officials {fish and game, parks and recreation) are all
good sources of information.

Scoring Instructions: For each qualifying terrestrial sensitive environment, assign a value for
environment type from PA Table 7. Qualifying environments must {1) appear in PA Table 7, and
{2) occur on an area of suspected contamination that is related to the site (except in the case of
county-wide habitat designations].

Nate that a single environment can be evaluated far muitiple designatians. For example, a
midnight dumping site in a State-designated Natural Area (25 points, PA Tahle 7) that is also a
habitat used by the State-designated threatened snowshoe hare {50 points) and spotted
graundhog (50 points), would receive 125 points for the terrestrial sensitive environments
factor.

Sum the values for all gualifying environments. Assign the sum as the score for factor #5
{Terrestrial Sensitive Environments) on the soil exposure pathway scoresheet.
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Factor: Resources

Definition: Use of the resource {land) for commerciai agriculture, commercial silviculture, or
commercial livestock production or grazing. :

Evaluation Strategy: The resources factor accounts for land uses impacted by suspected
contamination:

¢ (Commercial agriculture,
¢ Commercial silviculture (e.g., tree farming, timber production, logging).
¢ Commercial livestock production or grazing.

The resources factor is assigned a value of 5 if any of the above resource uses are present on
an area of suspected contamination associated with the site; otherwise, a zero vaiue is
assigned.

Often, extensive anaiytical data are required to reliably determine whether any of the specified
resource uses occur on an area of contamination. Because such data are not usually available at
the PA, the resources factor can generally be assigned 5 points as a default measure. This
approach is conservative from the scoring perspective {as the maximum value is assigned}, has
little impact on the pathway and site score, and can potentially save you many hours of
research trying to determine whether a particular use qualifies as "commércial.”

Scoring Instructions: If any of the resource uses itemized above occurs on an area of suspected
contamination associated with the site, assign a score of 5 to factor #6 {Resources) on the soil
exposure pathway scoresheet; otherwise, assign a zero value. Alternatively, simply assign the 5
point value as a default measure.

Total Resident Population Thraat Targets: Calculate the Resident Population Threat Targets
factor category scare by summing the scores assigned to factors #2 through 6. Factor scores
should appear in only ane of the two columns (A or B) depending on whether you scored a
suspected release.
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THREAT AND PATHWAY SCORES

3.5.3 Waste Characteristics

The evaluation of the Waste Characteristics factor category is discussed in Section 3.2.2. The
waste characteristics score {WC) that you calculated using PA Table 1 {Section 3.2.2, and page 4
of the PA scoresheets) is applied to the soil exposure pathway without modification. Assign the
WC score to factor #7 on the soil exposure pathway scoresheet.

3.56.4 Calculating Soil Exposure Threat and Pathway Scores

Sum the scores assigned to factors #2 through 6 to arrive at the Resident Population Threat
Targets score; enter this sum in the box labeled "T.” Multiply the scores in the Likelihood of
Exposure (LE), Targets (T), and Waste Characteristics (WC) boxes; divide by 82,500; round to the
nearest integer; and record the result, subject to a maximum of 100, as the Resident Population
Threat score. If your calculated score exceeds 100, assign 100 as the Resident Population Threat
score.

The Nearby Population Threat acknowledges that there are likely to be nearby residents who do not
qualify as resident population but may, nevertheless, come in contact with areas of contamination
and exposed or accessible wastes by traveling to the site. Do not assign a score to the Nearby
Population Threat if vou gave a zero score to Likelihood of Exposure. Qtherwise, score ths Nearby
Population Threat on the basis of the population within a 1-mile radius of the site. Use the same 1-
mile radius total population you evaluated for air pathway population targets {Section 3.6.2}, and

assign the threat score according to the following table:

Population Within Nearby Population |
T Mile_ _ Threat Score
<10,000 1

10,000 to 50,000 2
>50,000 4

Sum the Resident Population Threat Score and the Nearby Population Threat score. Record the
result, subject to a maximum of 100, as the soil exposure pathway score at the bottom of the
page. If your calculated score exceeds 100, assign 100 as the pathway score.
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3.6 AIR PATHWAY

The PA evaluation of the air pathway requires you to consider and assign scores to factors in three
factor categories: Likelihood of Release, Targets, and Waste Characteristics.

Evaluating likelihood of release requires you to hypothesize whether hazardous substances are likely
to be migrating from the site to the air.

The principal threat under the air pathway is the threat of airborne releases of hazardous
substances. The targets evaluation is primarily concerned with identifying and evaluating the
human population within the 4-mile target distance limit (radius) around the site, and sensitive
environments within % mile. ‘

The evaluation and score for the waste characteristics factor category (WC, Section 3.2.2) applies

directly to the air pathway, as to all other pathways, except if primary targets are identified
{Section 3.6.3).

125



AIR PATHWAY
LIKELIHOOD OF RELEASE

3.6.1 Likelihood of Release

Evaluating the Likelihcod of Release factor category requires a professional judgment, based on site
and pathway conditions, as to whether it is likely that release of a hazardous substance to the air
could be detected. This differs somewhat from the way you evaluate Likelihood of Release for the
ground water and surface water migration pathways, where you make a professional judgment as
to whether a release is likely to have occurred.

As with releases to the other migration pathways, a PA hypothesis of a suspected air release is
tested through analytical sampling of environmental media for sites that progress to an Sl. '
However, air releases are fundamentally different from releases to ground water or surface water.
Hazardous substances released to ground water may be detected in samples taken long after the
release occurred. Likewise, hazardous substances released to surface water may adsorb to
sediments and thus remain detectable for long periods. In contrast. because of the rapid dispersion
of released substances in the atmosphere, air releases can usually be detected only while the
release is occurring. In this sense, the detectability of an air release is transient. Even if the
likelihood that a release has occurred is very high, for this pathway it is the likelihood that the
release can be detected during S| sampling that is more important.

Likelihood of Release is scored on the basis of one of two scenarios, "Suspected Release” or "No
Suspected Release,” either of which require you to make a professional judgement as to whether a
release is or is not likely to be detected.

Criteria List for Suspected Release to the Air Pathway

The Criteria List suggests a number of characteristics of the site and its environs to consider in
developing a hypothesis as to whether an air release might be detected. Answer the questions in
the left-hand column of the Criteria List, which deal with a suspected release. Unlike the other
migration pathways, a suspected release to the air is sufficient, in itself, to identify primary targets.
Consequently, there is no Criteria List for air pathway primary targets.

Carefully consider each element on the Criteria List within the context of the site and its environs.
Answers to every question on the list, however, are unlikely to be available for many sites. You
need not spend excessive amounts of time trying to develop detailed information to respond to
each question -- it is possible to arrive at a sound hypothesis about suspected releases without
knowing answers to all questions on the list.

Also, keep in mind that because there is an infinite variety of site-specific circumstances, no list of
this type could identify every characteristic that might apply to any specific site. The fist,
therefore, is by no means complete and the criteria making up the list are not prioritized in any
way. [nstead, these questions are meant to get you thinking about the types of site-specific
conditions that need to be considered when formulating a hypothesis about a suspected release.
There are likely to be other site-specific criteria that apply to a particular site, and you are
encouraged to think along these lines. If such additional considerations enter into your

conclusions, identify them at the bottom of the list.

Answer the questions on the list by checking the appropriate box marked "yes,” "no,” or
"unknown.” [n evaluating each question, rely on the total body of information you have obtained
about the site and its environs through the course of your investigation -- file searches, desktop
data collection, site reconnaissance, interviews, etc.
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Answers to many of the individual questions are likely to be fairly self evident. The difficult part
ties in drawing the final conclusion, which amounts to a hypothesis as to whether you suspect a
release, and whether that release is likely to be detectable during an S1. This requires professional
judgment, and is a somewhat intuitive process that relies upon your accumulated professional
expertise and specific knowledge of site conditions and characteristics. Note that the Criteria List
is not a tally sheet requiring a majority of "yes™ or "no"” answers to come to a particular conclusion,
You may hypothesize a suspected release on the basis of one or more considerations that lead you
to believe there is a relatively high likelihood of detecting hazardous substances released to the air.

Suspected Release Considerations
Each item on the Criteria List for suspected release to the air is briefly discussed below.
Are odors currently reported?

Reports of odors from the site may indicate that hazardous substances are being released to
the air. Such reports may come from employees, if the site is active, or from nearby residents.
The local Depariment of Health may have received complaints of odors, or you may obtain
such reports while interviewing site representatives and neighbors. Be aware of odors yourself
during your site reconnaissance. If you undertake an onsite reconnaissance, health and safety
rules require you to conduct continuaus air monitoring with HNu, OVA, or similar
instrumentation; abnormal readings from these instruments, even if you don’t smeli anything,
could also be indicative of a release. When evaluating odors, keep in mind the characteristics
and operational history of the site itself. Some sites -- landfiils, for example -- typically smell
unpleasant, and odor alone may not be sufficient cause to suspect a release of hazardous
substances.

Has release of a hazardous substances to the air been directly observed?

Direct observation of a release to the air might occur under circumstances where hazardous
substances are suspected to be present in particulate form {e.g., mine tailings, waste pile} or
adsorbed to particulates (e.g., contaminated soil), and site conditions le.g., dry, dusty, windy)
favor air transport. For example, facility employees or neighbors may report dust clouds from
the site when the wind is high, or you may observe such a condition during your
reconnaissance.

Are there reports of adverse health effects potentially resulting from migration of hazardous
substances through the air?

The local Health Department, facility employees, or neighbors may have reported health
effects such as headaches, nausea, or dizziness that could lead to a hypothesis that releases
are occurring. Should you experience such symptoms yourself during the site reconnaissance,
health and safety considerations reguire you to leave the area immediateiy. Such an
experience would be a strong reason to hypothesize a release.

Does analytical or circumstantial evidence suggest a release to the air?
QOther evidence of release to the air might include conditions such as dead or stressed

vegetation that doesn’t appear to have been affected by direct deposition or overland
migration of hazardous substances, reports from neighbors of any type of airborne particulate
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"fallout™ that might have originated at the site, faded paint or etched glass on the automobiles
in the facility’s parking lot, and so forth.

After answering these questions, and adding other considerations to the list, indicate your
professional judgment as to the likelihood of detecting a release of hazardous substances to the air
by checking "yes™ or "no™ next to the "Release Suspected?” question. Remember that this is a
judgment call; you don't need a majority of "yes” responses -- in some cases, a single "yes" may
be sufficient to suspect a release. Summarize the rationale for your hypothesis.

Scoring Likelihood of Release

After completing your svaluation of tha Criteria List for releases to the air, vou should have a
hypothesis as to whether you do or do not suspect that a release may be detectable. The
following pages explain how to assign a score to the Likelihood of Release factor category,

depending on whether your hypothesis is "Suspected Release” or "No Suspected Release.”
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Factor: Suspected Release

Definition: A professional judgment conclusion based on site and pathway conditions indicating
that release of a hazardous substance to the air is likely to be detected.

Evaluation Strategy: In scoring a suspected release, you are stating a hypothesis that it is iikely
that a hazardous substance from the site could be detected in a release to the air. For PA
purposes, your professional judgment is usually based on indications -- which is not the same as
documented fact. Remember, however, that detecting an air release with environmental
samples during an-Sl is often more difficult than detecting a release to ground water or surface
water. Your judgment regarding a suspected air release must include consideration of the ability
to detect such a release.

The Criteria List for air releases {discussed on pages 1285 to 128) helps quide the process of
considering pertinent conditions that might lead you to suspect a release.

Scoring Instructions: Hypothesize and score a suspected release when available information
leads you to conclude that there is a relatively high likelihood of detecting a hazardous
substance released to the air. Assign a score of 550 to factor #1 (Suspected Release) on the air
pathway scoresheet (page 22 of the PA scoresheets); assign the score under Column A, and use
only Column A for the air pathway. Do not assign a score to factor #2 (No Suspected Release).

¥ vou do not hypothesize a suspected release, score factor #2 (No Suspected Release}.
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Factor: No Suspected Release

Definition: A professional judgment conclusion based on site and pathway conditions indicating
that release of a hazardous substance to the air is not likely to be detected,

Evaluation Strategy: [f you did not hypothesize a suspected release from your evaluation of the
Criteria List, then your hypothesis must be that a release is not suspected. You must complete
an evaluation of the Criteria List before concluding that no release is suspected.

Just as a hypothesis that a release is suspected is based on conditions at and around the site,
50 is the hypothesis that a release is not suspected. In this instance, however, available
information leads you to conclude that there is a relatively low likelihood that a hazardous
substance is being released to the air, or that any releases that may occur are so transient or
rapidly dispersed that it is unlikely that a release could be detected through sampling during an
Sl.

Scoring Instructions: If you do not suspect a release to air, assign a score of 500 to factor #2
(No Suspected Release} on the air pathway scoresheet. Assign the score under Column B and
use only Column B for the air pathway.
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3.6.2 Targets

Target populations under the air pathway consist of people who reside, waork, or go to school
within the 4-miie target distance limit around the site. PA air pathway targets also include
sensitive environments and resources.

Targets are evaluated on the basis of their distance from the site. To assist in this evaluation,
draw a series of concentric circles on your topographic map with radii of % mile, ¥%2 mile, 1 mile, 2
miles, 3 miles, and 4 miles from the site.

Residential Populations

Identify the residential population onsite and in each of the six distance categories around ihe site.
Automated electronic databases are very useful for this purpose. The Graphical Exposure Modeling
System [GEMS) is one such database. GEMS was developed for, and is maintained by, EPA’s
Office of Toxic Substances. If direct access to GEMS is not available through your office, contact
the EPA Regional office to arrange access and to find out about other databases of population
information.

GEMS works with U.S. Bureau of the Census population data. You provide, as input, the iatitude

and longitude coordinates for the site, and specifv the six distance radii {in kilometers). GEMS
returns the residential population in each distance category.

National Planning Data Corporation {NPDC, Ithaca, NY) maintains a similar database that uses U.S.
Census data updated to account for population growth and new development. For a fee, NPDC
can also provide population data.

The Bureau of the Census has developed Topographically Integrated Geographic Encoding and
Referencing {TIGER) data files for use as a base map for the 19390 census. These may be available
for access late in 1991 and will constitute the most accurate and authoritative of electronic
population databases.

GEMS and NPDC data are based on populations within "census tracts,” which are irregular in size,
depending on local population density. Populations are assigned to the centroid of each tract.
Thus, if the population centroid for a given tract lies within one of the specified distance
categories, GEMS or NPDC reports the entire population of that tract as being in that distance
category, even if the census tract itself falls only partially in that distance category. Consequently,
populations for specific distance categories may be over- or underestimated. This is of particular
concern for the smaller, close-in distance categories -- especially in non-urban, sparsely populated
areas., The more distant categories cover much larger areas which are less sensitive to over- or
underestimation; population totals reported by GEMS or NPDC for these categories are subject to
less error than the areally smaller distance categories.

Populations reported by GEMS or NPDC for distance categories beyond 2 mile can usually be
accepted as sufficiently accurate for PA purposes. There may be occasional instances where the
population reported by the database clearly doesn’t "fit" with your existing knowledge of the area
around the site and, in these cases, you may feel it appropriate to obtain an alternative estimate
from other sources. However, note from PA Table 8 (page 23 of the PA scoresheets} that, for
distance categories of % to 1 mile and beyond, large populations are required to score significant
secondary target population points, and the population ranges used for scoring purposes are quite
wide., The large numbers and wide ranges work to smooth errors in estimation. Consequently, the
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populations reported by GEMS or similar databases for these distance categories should be
adequate, and it may not be time-efficient to pursue alternative estimates.

For the close-in distance categories -- onsite, 0 to % mile, and % to '2 mile -- it is a good practice
to supplement the information received from databases with house counts from topegraphic maps,
aerial photographs, a windshield survey, or some combination of these methods. For apartments or
condominiums, contact the building superintendent or leasing/sales agent to obtain the number of
residential units in the building, QObtain the county average figure for persons per household {from
J.S. Bureau of the Census datal and multiply this average by the number of counted residences to
obtain the popuiation total. For primary target populations, round the average up to the next
integer before multiplying; for secondary target populations, round up to the next integer only after
multiplying. For onsite residences, count houses during the site reconnaissance and, if your

supervisors concur, interview residents 1o cbtain an exact population.

Worker and Student Populations

Because available electronic databases do not provide worker and student populations, identifying
these populations is inherently more difficult. Any attempt to fully identify such populations
throughout the target distance limit would be time consuming. For these reasons, it is usually best
to limit your evaluation of workers and students to readily available information.

From PA Table 8, note the population values assigned to the indicated popuiation ranges according
to distance category. For distances beyond %2 mile, very large populations are required to achieve
significant point values. For this reason, it is usually not time-efficient ta evaluate workers and
students in these distance categories unless there are specific, readily-identifiable institutions {e.g.,
major industrial facility. large university) that may, individually, account for thousands of workers or
students.

For distances less than % mile, you may want to perform a somewhat more comprehensive survey
of workers and students. Most types of schools are identified on topographic maps and local street
maps. School enrollment figures can be obtained by contacting school administrators. You may
want to obtain worker counts from specific, large businesses, but a complete canvass of employers
within % mile would not usually be reasonable. In the interest of time-efficiency, again let the
population values in PA Table 8 guide the amount of effort to expend.

Sensitive Environments

ldentify all sensitive environments, both terrestrial and aquatic, on the site, within % mile of the
site, and between % and ¥z mile of the site. During the PA, it is not usually necessary to evaluate
sensitive environments between % mile and the 4-mile target distance limit because distance
weights render their contribution to the site score minimal. Be aware that the surface water and
soil exposure pathways also require you to identify and evaluate sensitive environments, so0 a
comprehensive survey to meet the scoring needs of each pathway should be conducted as a
unified task.

Definition: Sensitive Environment -- A terrestrial or aquatic resource, fragile natural setting, or
other area with unique or highly-valued environmental or cultural features.
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Typically, areas that fall within the definition of "sensitive environment" are established and/or
protected by State or Federal law. Examples include Nationa! Parks, National Monuments, habitats
of threatened or endangered species, and wildlife refuges. PA Table 5 (page 16 of the PA
scoresheets) lists qualifying sensitive environments.

Many types of sensitive environments are identified and labeled on topographic maps, and this is
the best place to begin your survey. Telephone interviews with local fish and game officials, and
parks and recreation officials, can also be fruitful. Many States also fund a Natural Heritage
Program that inventories and provides information on sensitive environments, recreational areas,
natural resources, and so forth, These can be excellent sources of information, but should not be
your only source. The Natural Heritage Program is usually housed in the State Department of
Natural Resources, or similar State agency.

Some sensitive environments cover large areas (e.g., State Wildlife Refuge) and may span, for
example, both the 0 to %-mile and %- to %-mile distance categories. In these cases (except for
wetlands, which are discussed separately below), evaluate the environment only for its closest
occurrence to the site; in the example given here, evaluate the refuge only for its occurrence in the
0 to % -mile category.

PA Table 5 lists several types of habitat used by State- or Federally-designated endangered or
threatened species. Very often, Natural Heritage Programs and other authorities report habitats on
a county-wide basis. You may find that a more specific location to answer the question "is it
present on the site, within % mile of the site, or within % mile of the site?” is not available. Under
such circumstances, it is best to assume that it is present in ali three categories, and score it
accordingly; that is, score it as present on the site, but not for its presence in the %- or % -mile
distance categories.

Probably the most common type of sensitive environment is the wetland. 40 CFR 230.3(t)
provides EPA’s wetland definition:

Definition: Wetland -- An area that is sufficiently inundated or saturated by surface or ground
water 10 support vegetation adapted for life in saturated soil conditions. Wetlands generally
include swamps, marshss, bogs, and similar areas.

Many wetlands are identified on topographic maps by the "swamp symbol,” but the maps may not
show all wetlands. It is a good practice to supplement the topographic map with Wetlands
inventory Maps, which are produced by the U.S. Fish & Wildlife Service and are available either
directly from them or from the State or local agency with fish and wildlife responsibilities. The U.S.
Army Corps of Engineers, which has responsibilities pertaining to issuing permits to dredge or fill
wetlands and waterways, can also be helpful in identifying wetlands.

Measure the tota! wetlands acreage in each of the following three categories: onsite, 0 to % miile
from the site, and % to ¥% mile from the site. Assign a wetlands area value from PA Table @ (page
23 of the PA scoresheets} to each of these acreage totals; for scoring purposes, each of these
acreage totals represents a separate environment.

You may encounter situations where two or more sensitive environments overlap to various
degrees. Consider, for example, a 10-acre wetland 2,000 feet from the site, located in a State
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Wildlife Refuge, in a county that is designated as critical habitat for the Federally-designated
endangered northern spotted owl. In this example, three sensitive environments overlap: the
wetland {25 points, PA Table 9), the refuge {75 points, PA Table 5}, and the critical habitat (100
points, PA Table 5). [f, rather than a county-wide designation, the refuge itself is specifically
designated as critical habitat for the owl!, the refuge would be assigned a total of 175 points (75
for being a State Wildlife Refuge, plus 100 for being a specifically-desigrmated critical habitat), and
the wetland 25 points.

Primary Targets

Like the other migration pathways, a release must be suspected in order to score primary targets -
for the air pathway. Releases to the air pathway, however, are fundamentally different from
releases to the other migration pathways. Depending on the wind. air releases may disperse in any
direction. During an SI, primary target hypotheses are tested via analytical sampling, and all
popuiations and sensitive environments out to and including the furthest distance category in which
the release can be documented are evaluated as primary targets.

For these reasons, there is no Criteria List for air pathway primary targets {page 21 of the PA
scoresheets}. Instead, when a release is suspected during the PA, all populations and sensitive
environments out to and including the ¥ -mile distance category are evaluated and scored as
primary targets. Because air releases are usually gquickly diluted in the atmosphere, targets beyond
the %-mile distance are evaluated as secondary targets.

As with the other migration pathways, when a release is not suspected, all targets are evaluated as
secondary targets. )
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Factor: Primary Target Population

Definition: The human population most likely subject to exposure from release of a hazardous
substance to the air.

Evaluation Strategy: If you suspect a release to the air, those persans closest to the site are
most likely to be affected and are evaluated as primary targets. When you suspect a release to
the air, evaluate and score the residential, student, and worker population within % mile as the
primary target population.

Scoring Instructions: Evaluate air pathway primary target population anly when you suspsct a
release to the air. If your evaluation of the Criteria List for air releases led you to conclude that
a release is not suspected, assign a zero score to factor #3 {Primary Target Population).
Otherwise, determine the population within % mile as described on pages 131 to 132. GEMS,
or a similar electronic database, may be used as a starting point but may not be accurate
enough for population evaluations in the close-in distance categories. Database populations
should be supplemented by a house count within % mile of the site.

During your site reconnaissance, determine the number of peop'e regularly present on the site as
residents, students, or workers. Perform a house count within the %-mile distance category by
examining topographic maps and/or aerial photographs, if they are up to date. Otherwise,
conduct 2 windshield survey as part of your site reconnaissance. The windshield survey will
also help identify large apartment ar condominium buildings or complexes; obtain the number of
units in each by interviewing building superintendents or leasing/sales agents. Determing total
residential population by multiplying the number of counted residences by the U.5. Bureau of the
Census average number of people per househaold in the county (round the average up to the next
integer before muitiplying). The windshield survey, coupled with examining topographic and
local street maps, will also identify schools and specific large businesses that may warrant
gvaluation for student or worker populations {see page 132 for more discussion).

Sum the number of residents, students, and workers identified onsite and within % mile of the
site. Enter this total on the blank by factor #3 (Primary Target Population) on the air pathway
scoresheet {page 22 of the PA scoresheets). Multiply the total by 10, and record the resulting
factor score under Column A.

136



AIR PATHWAY
TARGETS

Factor: Secondary Target Population

Definition: The human population less likely to be subject to exposure from release of a
hazardous substance to the air,

Evaluation Strategy: if you suspect a release to the air, the residential, student, and woarker
population onsite and within % mile of the site is evaluated as the primary target population; the
residential, student, and worker population between % mile and 4 miles is evaluated as the
secondary target population. If you do not suspect a release, the residential, student, and
worker population within the entire 4-mile target distance limit is evaluated as the secondary
target population.

Scoring Instructions: Identify residential, student, and worker population as discussed on pages
131 to 132 and in conjunction with the "Evaluation Strategy” for primary target population
{page 135). Use GEMS or other electronic databases as a starting point. GEMS or similar data
for distances beyond % mile are usuaily acceptable. However, you should suppiement the
database populations with house counts within % mile of the site. Use topographic maps, local
street maps, and a windshield su~ey to perform and/or supplement the house count, and to
identify specific large business or educational institutions where worker or student populations
may be sufficiently large to warrant investigation.

Sum the residential, student, and worker populations to obtain individual totals for the following
distance categories: onsite, Q0 to ' mile, /4 to ¥ mile, ¥: to 1 mile, 1 to Z miles, 2 to 3 miles,
3 to 4 miles. From PA Table 8 (page 23 of the PA scoresheets], for each distance category:

1) Enter the total secondary target population for the distance category in the "Population”
column.

2) Working horizontally across the table, circle the value in the same row that represents
the range that the distance-category population falls in.

3} Record the circied value in the same row of the "Population Value” column.

Sum the population values in the right-hand column. Record this total at the bottom of the
column and in one of the blanks for factor #4 |Secondary Target Population} an the air pathway
scoresheet. Use the blank under Column A if you scored a suspected release for the Likelihood
of Release factor category; use Column B if not.
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Factor: Nearest Individual

Definition: The person closest to any source at the site.

Evaluation Strategy: The distance to the nearest individual is an indicator of the magnitude of
the threat the site poses to the person most likely to be exposed to hazardous substances that
may be released from the site. All other considerations being equal, the closer a person is to the
site, the higher the threat that the person might be exposed to hazardous substances.

The nearest individual is represented by the nearest regularly occupied building -- you need not
locate or obtain the identity of an actual person. The nearest regularly occupied building could
be a building on the site itself, or it could be a nearby residence, workpiace, school, church, etc.

Annotate the topographic map to identify the nearest regutarly occupied building. Use a ruler or
pair of dividers to determine the shortest straight-line distance between it and any source at the
site. If the distance is so short as to make map measurement impractical, estimate the distance
through visual observation during the site reconnaissance. Record this distance in the "Pathway
Characteristics”™ box on the air pathway scoresheet; record an absclute number, not a range,
accurate within a margin of =100 feet.

Scoring Instructions: If you have identified any primary target population you have, in effect,
hypothesized that the threat or likelihood of exposure is relatively high. Far this reason,
whenever a primary target population is present, assign a score of 50 to the Nearest Individual

tactor, regardless of distance. Assign the score under Column A.

Otherwise, from PA Table 8 (page 23 of the PA scoresheets), select the distance category in
which the nearest regularly occupied building is located (far-left column). Circle the value on the
same line in the column labeled “Nearest individual.” Record the selected value in one of the
bianks for factor #5 (Nearest Individual} on the air pathway scoresheet. Use the blank under
Column A if you scored "Suspected Release” for the Likelihcod of Release factor category; use
the blank under Column B if you scored "No Suspected Release.”
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Factor: Primary Target Sensitive Environments

Definition: Sensitive environments most likely subject to exposure from release of a hazardous
substance to the air,

Evaluation Strategy: l|dentify all sensitive environments on and within ¥ mile of the site {pages
132 to 134) as part of a unified task to identify sensitive environments for the air, soil exposure,
and surface water pathways.

If you suspect a release to the air, those sensitive environments closest to the site are most
likely to be affected and are evaluated as primary targets. Therefore, if you suspect a release to
the air, evaluate and score ail sensitive environments on or within %4 mile of the site as primary
sensitive environments.

Scoring Instructions: Evaluate air pathway primary target sensitive environments only when you
suspect a release to the air. In the box under factor #6 (Primary Sensitive Environments) on the
air pathway scoresheet, list all sensitive environments on or within % mile of the site. From PA
Table 5 (page 16 of the PA scoresheets), assign values for each environment type. |n the case

of wetlands, assign values for wetland area {PA Table 9, page 23 of the PA scoresheets). Sum

these values and record the resuit as the factor score for primary target sensitive environments.
Record the score under Column A,

If your evaluation of the Criteria List for air releases led you to conclude that a release is not
suspected, assign a zero score to factor #6
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Factor: Secondary Target Sensitive Environments

Definition: Sensitive environments less likely subject to exposure from release of a hazardous
substance to the air.

Evaluation Strategy: ldentify all sensitive environments on and within ¥ miie of the site (pages
132 to 134) as part of a unified task to identify sensitive environments for the air, soil exposure,
and surface water pathways.

If you suspect a release to the air, all sensitive environments on or within % mile of the site are
scored as primary sensitive environments; those between % and % mile are scored as
secondary sensitive environments. If a release is not suspected, all sensitive environments on or
within %2 mile of the site are scored as secondary sensitive environments., o

Scoring Instructions: From PA Tables 5 and 9 {pages 16 and 23 of the PA scoresheets} assign a
value for each secondary sensitive environment, Turn to PA Table 10 {page 23 of the PA
scoresheets) and list each environment by distance category, along with its associated value.
Remember that, except for wetlands, sensitive environments that span two or more distance
categories are evaluated gnly for their closest occurrence to the site. For wetlands, the acreage
occurring in each distance category is evaluated separately. Multiply each environments’ value
by the distance weight given in PA Table 10, and record the product in the right-hand column.
Sum the values in the right-hand column; record the total at the bottom of the column and as
the score for factor #7 {Secondary Sensitive Environments) on the air pathway scoresheet.
Record the score under Column A if you scored a suspected release for the Likeiihood of Release
factor category; under Column B if you did not.
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Factor: Resources

Definition: Use of land arcund the site for commercial agriculture, commercial silviculture, or
recreation.

Evaluation Strateay: The rescurces factor accounts for land uses around the site that may be
impacted by a release to the air:

® Commercial agriculture.
e Commercial silviculture (e.g., tree farming, timber production, logging).
® Major or designated recreation area (e.g., municipal swimming pocl, campground, park}.

The resources factor is assigned a value of 5 if any of the above resource uses are present
within Y2 mile of any source at the site; otherwise, a zero value is assignad.

Because agriculture, silviculture, or recreation uses are often present, the resources factor can
generally be assigned 5 points as a default measure. This approach is conservative from the
scoring perspective {as the maximum value is assigned), has little impact on the pathway and
site score, and can potentially save you many hours of research trying to determine whether a
particular use gualifies as "commercial™ or "major or designated.”

Scoring Instructions: If any of the resource uses itemized above are present within 2 mile of
any source at the site, assign a score of 5 to one of the blanks for factor #8 (Resources) on the
air pathway scoresheet; otherwise, assign a zero value. Alternatively, simply assign the 5 point
value as a default measure. Use the blank under Column A if you scored a "Suspected Release”
for the Likelihood of Release factor category; use the blank under Column B if you scored "No
Suspected Release.”

Total Targets: Calculate the Targets factor category score by summing the scores assigned to
factors #3 through 8. Factor scores should appear in only one of the two columns (A or B)
depending on whether you scored a suspected release.
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3.6.3 Waste Characteristics

The avaluation of the waste characteristics factor category is discussed in section 3.2.2.

if you have identified any primary target population or primary target sensitive environment, assign
either the waste characteristics score {WC] that you calculated using PA Table 1 {Section 3.2.2,
and page 4 of the PA scoresheets) or a score of 32 -- whichever is greater -- 16 factor #3a. Assign
this score under Column A, Do not evaiuate factor #9b.

If you have not identified any primary target population or primary target sensitive environment,
assign the waste characteristics score (WC) that you calculated using PA Table 1 {Section 3.2.2,
and page 4 of the PA scoresheets) to factor #49b. Assign the score under Column A if you scored
"Suspected Release” for likelihood of retease; under Column B if you scored "No Suspected
Release.” Do not evaluate factor #9a.

3.6.4 Calculating the Air Pathway Score

The air paithway scoresheet is organized by the three factor categories: Likelinood of Release (LR},
Targets {T), and Waste Characteristics (WC). Enter the score for either Suspected Release {factor
#1) or No Suspected Release (factor #2} into the box labeled "LR.” Sum the Target scores {factors
#3 through 8} down the appropriate column and record the sum in the box labeled "T." Enter the
Waste Characteristics score {factor #9a or 9b) into the box labeled "WC." All scores should appear
in gither Column A or Calumn B, depending on your evaluation of Likelihood of Release.

Multiply LR x T x WC; divide the product by 82,500; round to the nearest integer; and record the

result, subject to a maximum of 100, as the air pathway score at the botiom of the page. f your
calculated scare exceeds 100, assign 100 as the pathway score.
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3.7 SITE SCORE AND SUMMARY

Calculate the site score by filling in the matrix at the top of page 24 of the PA scoresheeis, Hecord
each pathway score in ths appropriate box under the column labeled "S." Square each pathway
score, and record the result in the appropriate box under the column labeled "S$2." Sum the four $?
values; divide the sum by 4, take the square root of the result, round to the nearest integer, and
record the result as the site score.

Answer the questions on page 24 of the PA scoresheets; these summarize important conclusions
of the PA.

The questions ask for a qualitative evaluation of the relative risk of targets being exposed to
hazardous substances from the site. You may find your responses to these questions a good
cross-check against the way vou scored the individual pathways. For example, if you scored the
ground water pathway on the basis of no suspected release and secondary targets only, yet your
response to question #1 is "yes,” this presents apparently conflicting conclusians that you nsed to
reconsider and resolve. Answers t5 the questions on page 24 should be consistent with your
evaluations elsewhere in the PA scoresheets package.

For affirmative responses regarding high risk to targets, the questions also ask you to identify

specific targets. This information will be useful for next-step planning purposes. Attach additional
pages if necessary.
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4, REPORTING REQUIREMENTS

In general, PA deliverables consist of three work products: data summary form, narrative report,
and scoresheets.

4.1 PA DATA AND SITE CHARACTERISTICS FORM

A completed data and site characteristics form, "Potential Hazardous Waste Site Preliminary
Assessment Form" {see Appendix D}, is a standard product of every PA. Thea data form:

# |dentifies and provides a place to record technical data to evaluate the site.

® Records administrative information to update and maintain CERCLIS.

® Records descriptive site information to update and maintain EPA’'s electronic database of
characteristics of all CERCLIS sites {the CERCLIS Characterization Database).

The form can also function as a data collection tool, identifying all of the basic raw data required to
score a PA. in addition, the form serves as a four-page summary of the PA scoresheets and
narrative report, and as a mechanism to organize the information in a format compatible with data
entry needs for CERCLIS and the CERCLIS Characterization Database.

Responses on the form need not be typed; legibie handwriting is acceptable, VWhen produced by
PA-Score, EPA’s computerized version of the scoresheets {Section 4.3.2}, completion of the form
can be simplified. PA-Score can print the data form and draw on the data entered during site
scoring to automatically transcribe most of the required information. After printing the form, users
then manually transcribe the missing data elements.

4.2 NARRATIVE REPORT

A narrative report is a standard product of every PA. The report should summarize what is known
about the site and what is inferred or assumed, the activities conducted during the PA, and all
infermation researched. Following Regional EPA guidelines, the report may be a letter report or
may stand alone, transmitted under a cover letter. Factual statements in the report should be
keyed, by number, to a supporting reference. References not generally available to the public
should be attached to the report. As one of the references, include worksheets showing the
determination of site latitude and longitude coordinates according to EPA’s standard operating
procedure {Appendix E).

The narrative portion of the report should be brief and written in plain English. Avoid using HRS
terminology. Certain PA terminology, however, is acceptable. For example:

Consider using: Instead of:
suspected release observed release
primary target actual contamination
secondary target potential contamination
aguifer in use aguifer of concern
4-mile radius target distance limit
15-mile downstream distance in-vwater segment

Table 4-1 presents an annotated outline of the PA report. Depending on the complexity of the site
and the amount of information presented, typical narratives may range from 3 to 4 pages up to 8
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to 10 pages in fength {excluding attachments and references), The main body of the report is
structured like the PA itself, beginning with site and source characterization, and moving logically
through an examination of the threats and targets associated with each pathwav. The "Summary
and Conclusions” section should summarize the most important characteristics of the site, and
identify major pathways and targets of concern.

To foster national consistency in the content of PA narratives and to aid the successful application
of the national QC/QA program, both the structure and content of each PA report should follow the
outline given in Table 4-1 as a minimum requirement. At Regional EPA discretion, additional
information not identified in the outline may also be included. Appendix C presents an example PA
narrative report for a fictitious site.

The narrative report plays a particularly important rola as a vehicle for public information about the
site and about tha PA that was conducted. It is therefore important that it contain sufficient
information and documentation to support EPA’s decision-making process for site disposition. For
a NFRAP site, this means convincingly demonstrating that further Superfund activity is not
necessary. ror a further action site, this means showing sufficient indications of a need for
response -- which may take the form of emergency removal or an Si; in either case, the PA
narrative provides the basis for next-step planning.

Note, however, that PA narratives should be restricted to factual statements. PA scores and site
disposition recommendations, which EPA considers deliberative and potentially protected from
disclosure, should not be stated in narrative reports. PA investigators should check with Regional
EPA personnel-to ensure that PA reports are consistent with current EPA policy on release of PA
information.
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Table 4-1
PA Narrative Report, Qutline of Contents

INTRODUCTION

® State that a PA was performed, name the agency or organization performing it, and
state the authority under which it was conducted (i.e., CERCLA as amended by SARA,
and EPA contract or cooperative agreement). Include the site name, CERCLIS
ideritification number, and location (street address, city, county, state).

® Briefly state the purpose of the PA (i.e., t0 assess the immediate or potential threat
wastes at the site pose to human health and the environment and to collect information
to support a decision regarding the need for further action under CERCLA/SARA) and the
scope of the investigation {e.g., researcn and review fils information, comprehensive
target survey, and an offsite or onsite reconnaissanca).

SITE DESCRIPTIQN, OPERATIONAL HISTORY, AND WASTE CHARACTERISTICS

o State brief directions to the site. Provide latitude/longitude coordinates. Identify the
type of site le.g., plating facility, chemical plant}, whether it is active or inactive, and
years of operation. Dascribe its physical characteristics {e.g., dimensions, size,
structures, buildings, borders, drainage patterns), and setting (e.g., topography, local
land uses). Include a USGS 7.5-minute base map iocating the sits and showing a 1-mile
radius. On the map, identify the surface water drainage route; nearast well, intake, and
residence; wetlands and other sensitive environments. Include a drafted site sketch
showing features on and around the site.

® Provide an operational history of the site. Identify current and former owners and
operators, and describe site activities. Identify and describe wastes generated,
guantities, disposal practices, and source areas. Indicate source areas on the sketch.
Describe any ramovals, whether conducted by facility operators or regulatory authorities.

e Describe past regulatory activities including permits, violations, and inspections by local,
state, or Federal authorities. Presant available analytical data in a table and discuss.

PATHWAY AND ENVIRONMENTAL HAZARD ASSESSMENT

Ground Water

® Dascribe the local geologic and hydrogeologic setting (e.g., stratigraphy, formations,
aquifers, karst features, depth and permeability to the shallowest aquifer).

® 0On the basis of the site description, operational history, local geoclogy and hydrogeology,
and any available analytical data, state whether release of a hazardous substance from
the site to ground water is suspected. If analyticai data are availabla, summarize them
in a table.

® Discuss ground water use within a 4-mile radius. ldentify the nearest drinking water
well and state the distance to it. Quantify drinking water populations served by waells
within 4 miles. Differentiate between populations served by private wells and those
served by municipal wells; identify biended systems. Identify drinking water wells
suspected to be primary targets and guantify the populations associated with each,
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Table 4-1 {continued)
PA Narrative Report, Outline of Contents

PATHWAY AND ENVIRONMENTAL HAZARD ASSESSMENT (continued)

Surface Water

e Describe the local hydrologic setting, including site location with respect to floodplains,
and the overland and downstream portions of the surface water migration path. State
the distance from the site to the probabie point of entry (PPE} to surface water. ldentify
the water bodies within a 15-mile downstream distance, and state the length of reach
and flow characteristics of each. Include a drafted sketch of the surface water
migration path. '

On the basis of the site description and operational history, local hydrology, and any
availabie analytical data, state whether release of a hazardous substance from the site to
surface water is suspected. If analytical data are available, summarize them in a table.

¢ |ndicate whether surface water within a 15-mile downstream distance suppiies drinking
water. ldentify each drinking water intake and state the distance from the PPE to the
nearest intake, Quantify the drinking water population served by surface water and
identify blended systems. Identify surface water intakes suspected to be primary targets
and quantify the populations served by each.

¢ |ndicate whether surface water along a 15-mile downstream distance supports fisheries.
Identify each fishery and state the distance from the PPE to the nearest fishery; identify
the fishery with the lowest flow characteristics. lIdentify fisheries suspected to be
primary targets,

® Indicate whether sensitive environments are present in or adjacent to the surface water
migration path {overland and along a 15-mile downstream distance). Identify each
sensitive environment and state the distance from the PPE to the nearest; identify the
sensitive environment with the lowest flow characteristics. [dentify sensitive
environments suspected to be primary targets.

Soil Exposure and Air

® Indicate the number of onsite workers and the number of people who live onsite or
within 200 feet of areas of known or suspected contamination. |dentify schools and day
care facilities onsite or within 200 feet of areas of known or suspected contamination,
and state the number of attendees. Quantify the populations (residents, students, and
workers) within 4 miles of the site; state the distance to the nearest regularly occupied
onsite or offsite building. ldentify sensitive environments onsite and within 4 miles of
the site. Discuss the likelihood of a hazardous substance being released to the air. If
analytical data are available, summarize them in a table,
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PA Narrative Report, Outline of Contents

SUMMARY AND NCLUSION

¢ PBriefly summarize the major aspects of the site and its history that relate to the potential
for releases of hazardous substances and the exposure of targets. Identify principal
pathways and targets of concern. Discuss additional qualitative considerations or
unusual circumstances that should be brought to the attention of Regional EPA site
assessment personnel.

PHOTODOCUMENTATION LOG

® As an attachment, provide original photographs of the site and pertinent site features
{e.g., waste source areas, stained soil, stressed vegetation, drainage paths) taken during
the site reconnaissance. Provide a written description on the back of each photo, in
captions, or in an accompanying text. Key each photo to its location on the site sketch,

REFERENCES

® Provide a numbered list, in bibliographic citation format, of all references cited in the PA
report.

® Arttach copies of references cited in the PA report. Include complete copies of site-
specific references {e.g., USGS topographic quads, records of communication, drinking
water population apportionment and calculation worksheets, GEMS and other database
printouts, waste handling records or shipping manifests). Include only the title page and
pertinent excerpts of general references {e.q., geologic reports, census reports, other
publicly available documents).

4.3 PA SCORING

Section 3 provides detalied insiruciions to complete a standard set of PA scoresheets to promote
national consistency in PA evaluations. A copy of the scoresheets is provided as Appendix A. A
computerized scoring tool, "PA-Score,” is also available from EPA {"PA-Score Software, Users
Manual & Tutorial, Version 1," OSWER Directive 9345.1-11}.

The PA scoresheets {and the PA-Score computer program) provide space to record reference
numbers for each factor. The references and corresponding numbers should be the same as those
cited in the PA narrative report (Section 4.2). Copies of the references are attached to the
narrative and need not be included with the scoresheets.

To score analytical data from applicable sampling resuits {as a result of the site review, Section
5.3), complete the S1 worksheets (see "Guidance for Performing Site Inspections Under CERCLA,
Interim FY 1992"; OSWER Directive 9345.1-05). If the site raview leads to the more detailed
evaluation of ground water pathway potential to release {Section 5.4}, include worksheets
explaining the evaluation along with additional ground water pathway and site summary
scoresheets.
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4.3.1 Scoresheets

The PA scorasheets contain checklists, worksheets, factor value tables, scoring forms, and brief
instructions. The package functions as a self-contained workbook providing all of the basic tools to
apply coliected data and deveiop a PA score. Right-hand (numbered) pages contain the
scoresheats, worksheets, and tables; left-hand {unnumbered) pages contain corresponding
instructions. When photocopy duplicating scoresheets for multiple deliverable or file copies, it is
only necessary to copy the right-hand pages.

PA scoresheets are available from EPA, Regional guidelines may recommend the use of other
scoring materials. The standard PA scoresheets are considered the minimum scoring requirement;
Regions, however, may require additional evaluations.

4.3.2 PA-Score

EPA developed the PA-Score computer program to automate PA evaluations. PA-Score facilitates
scoring by assigning values from tables, performing calculations, and producing PA documentation.
PA-Score shares the same basic design and structure as PREscore, EPA’s software to calculate
HRS scores during the SI. PA-Score requires no specialized computer experience or equipment
beyond an IBM {or compatible) personal computer. From the data PA investigators provide on the
data entry screens {which resembie the PA scoresheets}, PA-Score performs all factor value table
look-ups and mathematical calculations. A companion program, PA-Print, prints PA scoresheets, a
reference log, and the PA data and site characteristics form. Users of PA-Score should submit a

floppy diskette, along with hardcopy printout, as a deliverable,

4.4 ABBREVIATED REPORTING

Sites determined ineligibie for CERCLA response by Regional EPA site assessment personnel, and
purported sites that are determined not to actually exist, do not undergo a complete PA (see
Section 2.2}. For such sites, the typical PA reporting requirements are abbreviated.

A narrative report remains a requirement. The report, however, may be limited to the
"Introduction,” "Site Description, Operational History, and Waste Characteristics,” and "Summary
and Conclusions” sections outlined in Tabie 4-1. The narrative should present and fully support all
of the information that led to EPA’s decision to cease PA investigation at the site. As with a full
PA report, factual statements within the narrative must be documented, and appropriate references
or excerpts must be attached.

Only the first two pages of the PA data and site characteristics form {Appendix D} are required for
abbreviated PA sites. These pages provide necessary administrative information and general
descriptive information about the site and associated wastes (if any).

PA scoresheets (Appendix A} or computerized PA-Score site scoring need not be completed for
abbreviated PA sites.

Note that these abbreviated reporting requirements apply only to "non-sites” that are determined to
be nanexistent, and sites determined inaligible for CERCLA response. Lack of targets is not an
acceptable reason to abbreviate either the PA investigation or the standard reporting requirements.
Sites lacking targets must be fully documented by a complete narrative report, fully evaluated using
either the PA scoresheets or PA-Score software, and summarized by a completed data and site
characteristics form.
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5. REVIEWS

The PA investigator should conduct a detailed review of the PA report and scoresheets, particularly
for internal consistency, as a quality control mechanism. A second reviewer with considerable site
assessment experience should then examine the package to assure consistency, and to provide an
independent evaluation of PA hypotheses. The reviewer should also evaluate the package to
determine if special circumstances exist where detailed analytical data and/or ground water
potential to release factors could be applied to reduce the number of further action site
recommendations ("false positives™).

The site review assures an appropriate site disposition recommendation. For a site receiving a
NFRAP recommendation, this means assuring that the judgments and data reasonably support the
conclusion that the site poses little threat, or that EPA’s policy is to address the site under other
statutory authority. For a site receiving a further action recommendation, the review assures that
the PA evaiuation reasonably supports the need for further investigation. In some cases, the
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review may identify an opportunity to apply additional information that could resuit in a KFRA
recommendation,

5.1 REVIEW FOR INTERNAL CONSISTENCY

Both the PA investigator and a second independent reviewer should review the PA written products
to assure internal consistency in the information and hypotheses recorded in the report and on the
data summary form and scoresheets.

An important quality assurance objective is to find and correct errors of consistency. For example,
primary targets are targets suspected to be exposed to contamination by a hazardous substance;
also, arelease must be hypothesized to score primary targets, because a target cannot be exposed
to contamination unless a hazardous substance has migrated. A scenario in which the PA
investigator scored primary targets without also scoring a suspected release would represent a
significant inconsistency indicating either an error or a flawed conclusion. In either case, a
discrepancy such as this, if undetected, could contribute to an inappropriate site disposition
recommendation. ldentifying such a discrepancy directs the PA investigator and site reviewer to
reexamine the evaluation and resolve the apparent conflict.

The PA scoresheets contain several mechanisms that can assist the review for internal consistency:

® (Criteria Lists {pages 7, 11, 18, 21) summarize considerations and rationaie ieading io
hypotheses regarding suspected releases and exposure of targets. Scores assigned to
likelihood of release and targets for each pathway should be consistent with conclusions
drawn from the Criteria Lists.

¢ Pathway Characteristics boxes {pages 8, 12, 19, 22} summarize information for key factors
to evaluate each pathway. Factor scores should be consistent with the information in the
Pathway Characteristics box.

® Scoring Columns "A" and "B" for Suspected Release and No Suspected Release are
designed to prevent assigning scores to factors that do not apply. For example, there can
be no primary targets when "No Suspected Release” (Column B) is scored; therefore, the
primary target boxes are shaded to restrict scoring in Column B, For each pathway, scores
must appear in only one column.
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® Waste characteristics and targets scoring tables (PA Tables 1 through 10} provide for
immediate cross-checking of assigned factor values against the values and evaluations
recorded in each table,

® The summary questions {page 24) ask for qualitative evaluations of the relative risk of
targets being exposed to hazardous substances associated with the site. The identification
of targets as primary or secondary should be consistent with responses to these gquestions.

Table 5-1 provides examples of how these mechanisms can be used to review release and target
evaluations for each pathway {page numbers refer to PA scoresheets page numbers).

5.2 REVIEW OF PA HYPOTHESES

Regional EPA site assessment personnel conclude a site disposition decision based primarily on the
site score. [n general, sites that score 28.50 or greater receive a further action recommendation,
while sites that score less than 28.50 receive a NFRAP recommendation, The PA score is most
sensitive to targels vaiues. in particular, primary targets are weighted heavily. During the PA,
however, analytical data to definitively support or reject the occurrence of releases and exposure of
targets may not be available; PA investigators rely on available information and professional
judgment to form hypotheses on these points. As these hypotheses strongly influence the PA
score, it is particularly important that they be reasonable and weil-founded, both in fact and in
necessary conservatism when facts are limited. ‘

The review for internal consistency {Section 5.1) may identify inconsistencies that could question
the validity of a particular hypothesis or conclusion. This review alone, however, is not sufficient,
The reviewer must also evaluate the validity of each hypothesis.

The pathway-specific Criteria Lists guide the formulation of PA hypotheses. Investigators answer
each guestion on the list and, when releases or primary targets are suspected, provide a brief
statement summarizing the rationale for their hypothesis. The reviewer's function is to examine
these responses and summary statements, in view of all that is known a_out the site, to assure
that appropriate conclusions have been drawn.

Under some circumstances, experienced investigators may have differing interpretations of site
conditions and make differing conclusions or hypotheses regarding the likelihood of a release and
exposure of targets. Any such differences must be resolved during the review. If the reviewer’s
interpretations contradict the PA investigator's, the two should discuss the situation and reach a
consensus. This aspect of the review identifies significant points about the site evaluation that
may need detailed expianation in the PA narrative report {Section 4.2) to fully support the
conclusions. Throughout the review, the PA investigator and site reviewer must keep in mind the
need for conservative judgments in the absence of definitive proof to avoid underestimating the
potential threat -- which could lead to an inappropriate NFRAP recommendation.
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Instructions: The PA scoresheets contain several mechanisms to aid review for internal
consistency. The items listed beneath each factor or factor category heading identify questions
on the PA scoresheets which support the evaluation of that factor or factor category. The
reviewer should check for agreement between all responses. All page numbers refer to PA

Table 5-1
Checklist for Internal Consistency

scoresheet page numbers.

Ground Water Pathway

Likelinood of releass

coonb

Page 7, Criteria List, suspected release?

FPage 8, Pathway Cheracteristics, suspected release question
Page B, Likelihood of Release, item 1 or 2

Page 8, Column Aor B

If No Suspected Release is scoraed {all items listed above and the following):

d
a

Page 8, Pathway Characteristics, karst terrain and depth to aquifer
Page 8, Likelihood of Release, item 2

Primary 1argets

ooonooo

Page 7, Criteria List, primary targats identifisd?

Page 8, Likelihood of Relesass, item 1

Page 8, Targsts, item 3

Page 8, Targets, item 5

Page 8, Waste Characteristics, item 8a or 8b
Page 24, Summary guestion 1

Secondary targets

gonooo

Page B, Pathway Cheracternstics, distance to nearast wall
Paga 8, Pathwey Characteristics, karst tefrain

Page 8, Targets, item 4

Page 8, Targats, item 5

Page 9, PA Table 2a or 2b

Likelihood of releass

a
0
0
O

Paga 11, Criteria List, suspected release?

Page 12, Pathway Characteristics, suspected release question
Page 12, Likelihood of Release, item 1 or 2

Pages 12, 14, 15, and 17, Column A or B

If No Suspected Release is scored {ell items listed above and the following):

O
d

Page 12, Pathway Charactarisiics, distancs tc surface water and flood frequency
Page 12, Likelihood of Ralease, item 2
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Table 5-1 (concluded)
Checklist for Internal Consistency

Surface Water Pathway (concluded)

Primary tergets

Page 11, Criterie List, primary inteke/fishary/sensitive environment identified?
Page 12, Likelihood of Release, itam 1

Page 12, Drinking Water Thraat Targsts, item 4

Page 12, Drinking Water Threst Targets, item 8

Page 14, Human Food Chain Threat Tergets, item 9

Paga 15, Environmantal Threst Targets, item 12

Page 17, Waste Charactsristics, item T4s or 14b

Page 24, Summary question 2

O0oooooag

Secondery tergats

Page 12, Drinking Water Threat Tergets, item 5

Page 12, Drinking Water Thraet Targats, item 8

Page 13, PA Table 3

Page 14, Human Food Chain Threat Targsts, item 10
Page 15, Environmental Thraat Targsts, item 13

ooonog

Soil Exposure Pathway

Residant populstion

00 Pege 18, Criteria List, resident population Identified?
O Page 19, Pethway Charactaristica, residents quastion
O Page 19, Pathway Characteristics, students quastion
O Page 19, Resident Population Threet Targets, item 2
O Page 19, Rasident Population Threst Targats, item 3
O Page 24, Summaery quastion 3

Workars

1 Page 19, Pathway Characteristics, activa facility question
O Page 18, Resident Population Threet Targets, itam 4

Air Pathway
Likalihood of raleass

O Pags 21, Criteria List, suspectad releasa?

{0 Page 22, Pathway Charactaristics, suspacted reiasse question
0 Page 22, Likelihood of Relaasa, item 1 or 2

O Page 22, Column A or B

Primary targets

Pege 22, Likalihood of Ralassa, itam 1
Page 22, Targety, item 3

Page 22, Targete, itam ©

oooo

Paga 22, Wasta Characteristics, item 9e or 9b

Secondary targets

Pege 22, Pethway Characteristics, distance to nearest individual
Page 22, Tergets, item 4

Pagas 22, Torgets, item S

Page 23, PA Table 8

ogooag
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5.3 REVIEW OF AVAILABLE ANALYTICAL DATA

This guidance document has emphasized the need to exercise conservative judgments in the
absence of definitive proof during the PA. Section 3.1 discusses limitations and potential pitfaiis
that may be associated with analytical data available to the PA. In general, whether analyticali data
are available or not, investigators should follow the guidelines in Section 3.1. However,
comprehensive and reliable analytical data may be available for some sites. Upon completing the
PA scoresheets, review available data to determine whether a more detailed approach can be
employed. In brief, this can occur when the following two conditions hold:

{1} The ayailable data are equivalent in quality and comprehensiveness to data that would
be obtained from an EPA-sponsored S| sampling program; and

{2} The approach followed in Section 3.1 resuits in a further action recommendation that
could be reversed by applying analytical data in place of standard FA conservative
assumptions.

5.3.1 Rationale for the Standard PA Approach to Analytical Data

Three major areas of the HRS directly apply analytical data: substantiating or ruling out observed
releases; substantiating or ruling out actual contamination of specific targets and differentiating
between Level | or Level il; and determining substance-specific hazardous waste characteristics
fe.g., toxicity, mobility, persistence, bioaccumulation potential), Recognizing that quality analytical
data that definitively support these determinations are often not availabie at the PA, and consistent

with streamlining the HRS for PA evaluations, the standard PA:

® Makes use of professional judgments to identify suspected reieases and targets suspected
to be exposed to actual contamipnation, and

® Builds in assumptions for waste characteristics and level of target contamination.
Releases and Target Contamination

Section 3.1 advises that PA investigators may always use analytical data indicating the presence of
hazardous substances in environmental media or at specific targets to support hypotheses of
suspected releases and primary targets. For PA purposes, such indigations are sufficient to warrant
a conservative judgment that a problem likety exists; documentation to HRS feveis of certainty is

not necessary.

Conversely, PA investigators may also always use analytical data in combination with qualitative
knowledge of the site, site environs, and target characteristics, to support hypotheses that releases
have not occurred and that there are no primary targets. However, PA investigators should not rely
on analytical data alone to rule out the occurrence of releases or actual contamination of targets,
unless thosae data are equivalent in gquality and comprehensiveness to data that wouid be obtained
from an EPA-sponsored S {Section 5.3.2).

Differentiating Levels of Target Contamination

Caution is advisable when attempting to apply analytical data to differentiate between Leve! | and
Level 1l actual contamination. The standard PA builds in an assumption that prirmary targets are
contaminated at Level |, Even when analytical data are available, differentiating levels of
contamination on the basis of a one-time sampling event may not be prudent if, for example, a
determination of Level |l contamination results in a NFRAP recommendation while Level |
contamination would result in a further action recommendation [this can be a problem for Sis as
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well as PAs). In such a case, conservative PA scoring at Level | is appropriate regardiess of
available analytical data, as further sampling may substantiate the higher level of contamination.

te Characteristics

In most cases it is prudent to assume maximum contaminant chemical properties and not evaluate
specific substances and their associated characteristics. This conservative approach is often
appropriate even when analytical data or qualitative knowledge of the hazardous substances likely
to be associated with a site indicates otherwise. Ruiing out the possibility of a hazardous
substance with maximum contaminant properties implies that the site and its sources have been
adequately sampled, and those samples have been adequately analyzed, to identify all hazardous
substances assaciated with the site. Further, substance speciation, metabolites, degradation
products, and impurities could be present that may be neither suspected by the PA investigator nor
analyzed for by the laboratory. For example:

® The PA investigator may suspect that a dry cleaning or solvent recycling facility may have
anly handled solvents such as tetrachloroethane (PCA), tetrachloroethene (PCE),
trichloroethane {TCA), and trichloraethene (TCE), which have HRS-assigned toxicity values
ranging from 10 to 1,000, However, vinyl chloride, a degradation product of TCE, may
also be present. Vinyl chloride has an HRS-assigned toxicity value of 10,000, the
maximum (U.S. Environmental Protection Agency, 1931. Superfund Chemical Data Matrix
{SCDMI}, May 10).

e File information and pre-existing analytical data may indicate that a particular wood treating
site used pentachlorophenol {PCP}, with an HRS-assigned toxicity value of 100, as iis sole
preservative agent. However, various forms of dioxin (with HRS-assigned toxicity values as
high as 10,000) may also be present as impurities associated with the manufacture of PCP.

5.3.2 Assessing the Applicability of Available Analytical Data

Some available analytical data may be appropriate to allow more detailed evaluation to:

* Rule out the occurrence of a release

® Rule out actuai contamination of specific targets

® Differentiate Level | and Level Il contamination of targets

® Rule out the presence of a hazardous substance with maximum contaminant characteristics

An advantage to applying such data is the potential to screen out sites that do not warrant further
investigation. Properiy applied, the conservative approach of the standard PA will not resuit in
inappropriate NFRAP recommendations (i.e., "false negatives”). However, it can result in some
sites receiving further action recommendations that are later screened out of the Superfund process
with the collection of quality analytical data. In some cases, the application of Sl quality analytical
data can demonstrate that a significant problem does not exist, thus cbviating the need for an Si
and permitting a confident NFRAP recommendation. Determining whether available data for a
particular site are of sufficient quality and confidence to be applied as Sl-generated data requires
the professional judgment of an experienced reviewer,

The strategic approach to develop an St sampling plan is discussed in EPA’s "Guidance for
Performing Site Inspections Under CERCLA, Interim FY 92" (OSWER Directive 9345.1-05); the site
reviewer should be thoroughly familiar with this guidance. In brief, the sampling objectives of the
Sl are designed to answer the questions that the standard PA typically addresses via assumptions
and professional judgment:
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What hazardous substances are associated with the site?

Have reieases occuried?

Are specific targets contaminated by hazardous substances released from the site and, if
s0, what is the level of contamination?

For Superfund site assessment purposes, analytical data generated during an S! must confidently
answer these questions. Analytical data available at the PA must also be sufficient to confidently
answer these questions, if those data are applied to override the conservative assumptions of the
standard PA approach. To be considered Sl quality, existing analytical data must meet the
following tests:

Strategic value. The design of the sampling program must be similar to that for an S,
which typically includes sources, environmental media, and targets. It would be difficult to
confidently evaluate hazardous substance contaminant characteristics if sources were not
sampied; 1o confidently rule out the occurrence of a release if appropriate environmental
media were not sampled; or to confidently rule out actual contamination of targets and
differentiate between Leve! | and Level Il if targets were not sampled.

Comprehensiveness. Mere availability of analytical data, including source, environmental
media, and target samples is not, in itself, sufficient. The extent of samples and sample
locations also must be considered and must be compatible with an EPA-sponsored Si
sampling plan for the site. Even if dozens of samples were collected, the site reviewer
must consider, for example, whether:

- Sources have been adequately sampled to confidently identify all hazardous substances
or show no hazardous substances present.

-  The number and placement of environmental media samples are appropriate and
adequate (e.qg., depth of monitoring wells, probable points of entry to surface water,
areas of evident surficial contamination) to detect or rule out the occurrence of a
release.

- Targets selected for sampling are appropriately identified as the most likely to be
exposed to released substances.

Analvtical confidence. Analytical and QA/QC procedures employed by the laboratory must
be known, Limited, rather than full-spectrum, analyses may not be adequate to identify all
hazardous substances that may be present, Detection limits of laboratory equipment and
methods, and the QA/QC procedures to validate the results, must also be of a sufficient
level of confidence.

Representativeness. The age of the data must be known and the site reviewer must
consider whether the data are representative of current conditions. In the time since the
site was sampled, releases may have occurred and hazardous substances may have
migrated to targets.

5.3.3 Applying Analytical Data

If the site reviewer concludes that available analytical data are of Si quality, those data may be
applied to override the standard PA evaluations of waste characteristics, releases, and target
contamination. Note that, if the data do not meet all tests, their application may be limited and
they may not necessarily be useful in all three categories. Also, remember that the standard PA
approach is conservative, therefore it is not necessary to apply the more detailed scoring
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evaluation if the data support the PA assumption of maximum waste characteristics and/or PA
hypotheses of suspected releases and primary targets. Key questions are:;

Do the data rule cut maximum waste characteristics?

Do the data rule out a release?

Do the data rule out actual contamination of targets?

If the data support actual contamination of targets, do they rule out Level | contamination?

If the answer to one or more of these questions is "yes,” applying the data in the same way as SI
scoring could screen the site from further action. To do this, use the S| worksheets contained in
EPA’s "Guidance for Performing Site Inspections Under CERCLA, Interim FY 92" {OSWER Directive
9345.1-05}.

Use Sl worksheets and tables to record and evaluate analytical data regarding hazardous substance
identification and contaminant characteristics, releases, and contamination of targets. Otherwise,
the information requirements of the S| worksheets are the same as the PA scoresheets. Thus,
aside from analytical data, the S| worksheets require no additional information beyond the standard
PA scoresheets. The S| worksheets and tables are discussed in EPA’s "Guidance for Performing
Site Inspections Under CERCLA, Interim FY 927 {OSWER Directive 9345.1-05).

5.4 REVIEW OF GROUND WATER PATHWAY POTENTIAL TO RELEASE

A PA hypothesis of "no suspected release” is analogous to an HRS evaluation of potential to
release. When a release to ground water is not suspected, the standard PA assigns a potential to
release value on the basis of depth to aquifer. If depth to aquifer is 70 feet or iess, a vaiue of 500
is assigned; if greater than 70 feet, a value of 340 is assigned. In cases where the depth to aquifer
is considerably greater than 70 feet, the assigned value of 340 may be too conservative and could
result in an unnecessary recommendation for further investigation, whereas a more detailed
evaluation could lead to a confident NFRAP recommendation,

The PA review should examine the ground water pathway evaluation to determine if a more
detailed approach to potential to release is appropriate. Figure 5-1 presents a decision tree for the
review process. The more detailed potential to release evaluation will only be useful when all four
guestions are answered with a "yes"™:

® |s the site score = 28.507 If the PA score is less than 28.50, the site receives a NFRAP
recommendation and there is no benefit in pursuing a more accurate -- but lower -- potential
to release value.

® s the site score < 28,50 without consideration of the ground water pathway? Calculate

the PA site score using only the surface water, soil exposure, and air pathway scores. If
the result is 28.50 or greater without considering the ground water pathway, a refined
evaluation of ground water potential to release will not screen the site from further action.

® |5 ground water evaluated on the basis of "no suspected release”? Because a "no
‘suspected release” evaluation is analogous to HRS potential to release, further evaluation of
potential to release can only occur for sites where a reiease is not suspected. If, instead,
the site investigator scored a suspected release for the ground water pathway, the question
of potential to release is moot.
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Figure 5-1

Decision Tree for Review of Ground Water Pathway Potential to Release
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#® |5 the product of waste characteristics and targets (WC x T) less than 50,0007 A refined
evaluation of potential to release will only lower the pathway score sufficiently to result in a
NFRAP recommendation if the product of waste characteristics and targets factor category
scores is less than a minimum threshold, A product greater than 50,000 results in a
NFRAP recommendation only if the potential to release score is less than 100. EPA’s
empirical analyses of HRS field test sites indicate that such low potential to release scores
are very unusual; therefore, pursuing the more detailed evaluation of potential to release is
not recommended unless the product of waste characteristics and targets is less than
50,000.

The more detailed evaluation of potential to release for sites that meet these conditions departs
from the standard PA approach of a streamlined HRS evaluation and requires compiete evaluation
of all HRS potential to release factors for the ground water pathway -- with the exception of source
containment. Containment need not be evaluated because very few CERCLIS sites consist entirely
of perfectly contained sources.

For sites that meet the four conditions listed above, the PA investigater may evaluate potential to
release factors according to Section 3.1.2 of the HRS {565 FR 51585, December 14, 1930}. These
factors are: .

® Net precipitation

® Depth to aquifer

*® Travei time, based on hydraulic conductivity and thickness of the layer of lowest hydraulic
conductivity

The site investigator should also complete the standard PA scoresheets when appiying this more
detailed evailuation of ground water potential to release. As an attachment, include worksheets
detailing the evaluation of the HRS potential to release factors. Also include a second completed
ground water pathway scoresheet (page 8 of the PA scoresheets), inserting the calculated potential
to release value, and a second completed site score c-'culation {page 24 of the PA scoresheets).
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GLOSSARY

Apportioned population: !n the evaluation of drinking water target populations associated with a
blended system, that portion of the population evaluated as being served by an individual well or
intake within the system.

Aquifer: A saturated subsurface zone from which drinking water is drawn.
Blended system: A drinking water supply system which ¢an or does combine {e.g., via connecting

valves) water from more than one well or surface water intake, or from a combination of wells and
intakes.

CERCLA: Comprehensive Environmental Response, Compensation, and Liability Act of 1980.

CERCLA Information System: CERCLIS, EPA's computerizad inventory and tracking system for
potential hazardous waste sites.

CERCLIS: CERCLA Information Systern.

Coastal tidal waters: Surface water body type that includes embayments, harbars, sounds,
estuaries, back bays, et¢. Such water bodies are in the interval seaward from the mouths of rivers
and landward from the 12-mile baseline marking the transition 10 the ocean water body type.

Comprehensive Environmental Besponse, Compensation, and Liabdity Act of 1980: Legisiation that
established the Federal Superfund for response to uncontrolied releases of hazardous substances o
the environment.

Contaminated soil: Soil onto which available evidence indicates that a hazardous substance was
spilled, spread, disposed, or deposited.

Depth to aguifer: The vertical distance between the deepest point at which hazardous substances
are suspected and the top of the shallowest aquifer that supplies drinking water.

Distance to surface water: The shortest distance that runoff would follow from a source to surface
water.

Drinking water population: The number of residents, workers, and students who drink water drawn
from wells or surface water intakes located within target distance limits.

Drums: Portable containers designed to hold a standard 55-gallon volume of wastes.

Emergency response: Seg "removal.”

Factor: The basic element of site assessment requiring data collection and evaluation for scoring
purposes.

Fagtor category: A set of related factors. Each pathway consists of three factor categories --
likelihood of release or exposure, targets, and waste characteristics.

Federal Register: Daily publication of the Government Printing Office; contains public notices,
rules, and regulations issued by the Federal Government. Cited as "<volume> FR <page>."
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FEMA: Federal Emergency Management Agency.
Fishery: An area of a surface water body from which food chain organisms are taken or could be
taken for human consumption on a subsistence, snorting, or commercial basis. Food chain

agrganisms inciude fish, shelifish, crustaceans, amphibians, and amphibious reptiles.

FR: Federal Register.

GEMS: Geographical Exposure Modeling System.

Geographical Exposure Madeling System: Population database maintained by EPA’s Cffice of Toxic
Substances; provides residential populations in specified distance rings arcund a paint location.

Hazard Ranking System: EPA’s principal mechanism for placing sites on the NPL,

Hazardous constituent: Hazardous substance.

Hazardous substance: Kiaterial defined as a hazardous substance, poilutant, or contaminant in
CERCLA Sections 101(14} and 101({33).

Hazardous waste: Any material suspected to contain a hazardous substance, pollutant, or
contaminant that is or was in a sgurce.

HRS: Hazard Ranking System.

Karst: A kind of terrain with characteristics of relief and drainage arising from a high degree of

rock soiubiiity. The majority of karst conditions occur in limestone areas, but karst may also occur

in areas of dolomite, gypsum, or salt deposits. Features associated with karst terrain may include -,
irreqular topography, abrupt ridges, sinkholes, caverns, abundant springs, disappearing streams,

and a general lack of a well-developed surface drainage system of tributaries and streams,

Lake: A type of surface water body which includes:

® Natural and artificially-made fakes or ponds that lie along rivers or streams (but excluding
the Great Lakes).

® |[solated but perennial lakes, ponds, and wetlands.
® Static water channels or oxbow lakes contiguous to streams of fivers.

® Streams or small rivers, without diking, that merge into surrounding perennially-inundated
wetlands.

® Watlands contiguous to water bodies defined as lakes are considered to be part of the lake.
Landfill: An engineered {by excavation or construction) or natural hole in the ground into which
wastes have been disposed by backfilling, or by contemporaneous soil deposition with waste
disposal, covering wastes from view.
Land treatment: Landfarming or other land treatment method of waste management in which liquid

wastes or sludges are spread over land and tilled, or liquids are injected at shallow depths into
soils.
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National Contingency Plan: Regulation that establishes roles, responsibilities, and authorities far
responding 10 hazardous substance releases. The NCP established the MRS as the principal
mechanism for placing sites on the NPL.

National Priorities List: Under the Superfund program, the list of releases and potential releases of
hazardous substances, pollutants, and contaminants that appear 10 pose the greatest threat to
public health, welfare, and the environment.

NCP: National Oii and Hazardous Substances Poliution Contingency Plan, commonly knawn as the
National Contingency Plan.

NFRAP: No further remedial action planned; site disposition decision that further response under
the Federal Superfund is not necessary.

No suspected release: A professional judgement conclusion based on site and pathway conditions
indicating that a hazardous substance is not likely to have been released to the environment. (No
suspected release is the PA term analogous to the HRS "potential to reiease.™ 1

NPL: National Priorities List.

QOcean: A type of surface water body which includes:

® (cean areas seaward from a baseline distance of 12 miles from shore.
® The Great Lakes, along with wetiands cantiguous to them.

PA: Preliminary assessment.
PA-Scaore: EPA’s computer program that automates PA site scoring.

Pathway: The environmental medium through which a hazardous substance may threaten targets.
The PA evaluates the migration and threat potential through the ground water, surface water, air,
and soil exposure pathways,

Pile: Any non-containerized accumulation above the ground surface of solid, nen-flowing wastes;
includes open dumps. Some types of piles are: Chemical Waste Pile -- consists primarily of
discarded chemical products, by-products, radioactive wastes, or used or unused feedstocks; Scrap
Metal or Junk Pile -- consists primarily of scrap metal or discarded durable goods such as
appliances, automobiles, auto parts, or batieries, composed of materials suspected to contain or
have contained a hazardous substance; Tailings Pile -~ consists primarily of any combination of
overburden from a mining operation and tailings from a mineral mining, beneficiation, or processing
operation; Trash _Pile -- consists primarily of paper, garbage, or discarded non-durable geods which
are suspected to contain or have contained a hazardous substance.

PPE: Probabie point of entry.

Preliminary assessment: Initial stage of site assessment under Superfund; designed to distinguish
between sites that pose little or no threat to human health and the environment and sites that
reguire further investigation.

PREscore: EPA's computer program that automates site scoring with the Hazard Ranking System.
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Primary_target: A target which, based on professionai judgement of site and pathway conditions
and target characteristics, has a relatively high likelihood of exposure to a hazardous substance.
{Primary target is the PA term analogous to the HRS target exposed to Level | or Level Il actual
contamination.)

Probable point of entry: The point at which runoff from the site most likely enters surface water.

RCRA: Resource Conservation and Recovery Act of 1976.

Removal: An action taken to eliminate, control, or otherwise mitigate a threat posed to the public
health or environment due to release or threatened release of a hazardous substance. Removals
are relatively short-term actions to respond to situations requiring immediate action.

Resident: A person whose place of residence (full- or part-time} is within the target distance limit.

Resident individual: Under the soil exposure pathway, a resident or student within 200 feet of anv

area of suspected contamination associated with the site.

Resident population: Under the soil exposure pathway, the number of residents and students
within 200 feet of any area of suspected contamination associated with the site.

Resource Conservation and Recovery Act of 1976: Legislation that established cradle-to-grave
accountability for hazardous wastes, from point of generation to point of ultimate disposal.

SARA: Superfund Amendments and Reauthorization Act of 1386.
Secondary target: A target which, based on professional judgement of site and pathway conditions

and target characteristics, has a relatively low likelihood of exposure to a hazardous substance.
{Secondary target is the PA term analogous to the HRS target exposed to potential contarmination.)

Sensitive environment: A terrestrial or aquatic resource, fragile natural setting, or other area with
unique or highly-valued environmental or cuitural features.

SI: Site inspection.

Site: The area consisting of the aggregation of sources, the areas between sources, and areas that
may have been contarminated due to migration from sources; site boundaries are independent of
property boundaries.

Site inspection: Second stage of site assessment under Superfund, conducted on sites that receive
a further action recommendation after the PA; builds on PA information and typically includes
sampling to identify hazardous substances, releases, and contaminated targets; identifies sites that
pose the greatest threats to human health and the environment.

Source: An area where a hazardous substance may have been deposited, stored, disposed, or
placed. Also, soil that may have become contaminated as a result of hazardous substance
migration. In general, however, the volumes of air, ground water, surface water, and surface
water sediments that may have become contaminated through migration are not considered
Sources.

Stream flow: The average rate of flow of a water body, expressed in cubic feet per second {cfs}.
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Stream or river: A type of surface water body which includes:

® Perennially-flowing waters from point of origin to the ocean or to coasial tidal waters,
whichever comes first, and wetlands contiguous to these flowing waters.

® Aboveground portions of disappearing rivers.
¢ Arntificially-made ditches only insofar as they perennially flow into other surface water.

¢ Intermittently-flowing waters and contiguous intermittently-flowing ditches in areas where
mean annual precipitation is less than 20 inches.

Student: A full- or part-time attendee of a daycare facility or educational institution located within
the target distance limit.

Superfund Amendments and Reauthorization Act of 1986: Legisiation which extended the Federal
Superfund program and mandated revisions to the HRS.

Surface impoundment: A topographic depression, excavation, or diked area, primarily formed from
earthen materials {lined or unlined} and designed to hold accumulated liguid wastes, wastes
containing free liquids, or sludges that were not backfilled or otherwise covered during periods of
deposition; depression may be dry if deposited liquid has evaporated, volatilized or leached, or wet
with exposed liquid; structures that may be more specifically described as lagoon pond, aeration

pit, settling pond, tailings pond, sludge pit, etc.; also a surface impoundment that has been covered
with soil after the final deposition of waste materials {i.e., buried or backfiiied},

Surface water: A naturally-occurring, perennial water body; also, some artificially-made and/or
intermittently-flowing water bodies. See "water body type™ and subsequent definitions for more
detail.

Suspected release: A professional judgement conclusion based on site and pathway conditions
indicating that a hazardous substance is likely to have been released to the environment.
{Suspected release is the PA term analogous to the HRS "observed release.”)

Tanks and non-drum containers: Any stationary device, designed to contain accumulated wastes,
constructed primarily of fabricated materials {such as wood, concrete, steel, or plastic) that provide
structural support; any partable or mobile device in which waste is stored or otherwise handled.

Target: A physical or environmental receptor that is within the target distance limit for a particular
pathway, Targets may include wells and surface water intakes supplying drinking water, fisheries,
sensitive environments, and resources.

Target distance limit: The maximum distance over which targets are evaluated. The target
distance limit varies by pathway: ground water and air pathways -- a 4-mile radius around the site;
surface water pathway -- 15 miles downstream from the probable point of entry to surface water;
soil exposure pathway -- 200 fset {for the resident popuiation threat} and 1 mile {for the nearby
population threat) from areas of known or suspected contamination.

Target population: The human population associated with the site and/or its targets. Target
populations consist of those people who use target wells or surface water intakes supplying
drinking water, consume food chain species taken from target fisheries, or are regularly present on
the site or within target distance limits.
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Terrestrial sensitive environment: A terrestrial resource, fragile natural setting, or other area with
unique or highly-valued environmental or cultural features,

USF&WS: U.S. Fish and Wildlife Service,
USGS: U.S. Geological Survey.

Water body type: Classification of a surface water body. Water body types include: streams and
rivers; lakes; oceans (includes the Great Lakes); and coastal tidal waters. See the specific
definition of each water body type for more detail.

Wetland: A type of sensitive environment characterized as an area that is sufficiently inundated or
saturated by surface or ground water to support vegetation adapted for life in saturated soil
conditions. Wetlands generally include swamps, marshes, bogs, and similar areas.

Worker: Under the soil exposure pathway, a person who is emploved on a full- ar part-time basis

on the property on which the site is located. Under ail other pathways, a person whose place of
full- or part-time employment is within the target distance limit.
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INSTRUCTIONS FOR SCORESHEETS

Introduction
ntroguotion

This scoresheets package functions as a self-cantained workbook providing all of the basic tools to
apply collected data and calculate a PA score. Note that a computerized scoring tool, "PA-Score,” is
also available from EPA (Office of Solid Waste and Emergency Response, Directive 9345.1-11). The

scoresheets provide space to:

Record information collected during the PA
indicate references to support information
Select and assign values ("scores”) for factors
Calculate pathway scores

Calculate the site score

Do not enter valuas or scores in shaded areas of the scoresheets. You are encouraged to write notes

on the scoresheets and especially on the Criteria Lists. On scoresheets with a reference column,
indicate a number corresponding to attached sources of information or pages containing rationale for
hypotheses; attach to the scoresheets a numbered list of these references, Evaluate all four pathways.
Complete all Criteria Lists, scoresheets, and tables. Show calculations, as appropriate. If scoresheets

are photocopy reproduced, copy and submit the numbered pages (right-side pages) only.

Site Description and Operational History: Briefly describe the site and its operating history. Provide
the site name, owner/operator, type of facility and operations, size of property, active or inactive
status, and years of waste generation. Summarize waste treatment, storage, or disposal activities that
have or may have ogccurred at the site; note also if these activities are documented or alleged. Identify
probable source types and prior spills. Summarize highlights of previous investigations,

Probable Substances of Concern: List hazardous substances that have or may have been stored,
handled, or disposed at the site, based on your knowledge of site operations. Identify the sources to
which the substances may be related. Sumnmarize any existing analyucal data cancerning hazardous

substances detected onsite, in releases from the site, or at targets.
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GENERAL INFORMATION

Site Description and Operational History:

Probable Substances of Concern:
{Previous investigations, analytical data)

A-3




GENERAL INFORMATION (continued}

Site Sketch: Prepare a sketch of the site {freehand is acceptable}. Indicate all pertinent features of
the site and nearby environs, including: waste sources, buildings, residences, access roads, parking
areas, drainage patterns, water bodies, vegetation, wells, sensitive environments, etc.
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GENERAL INFORMATION {continued)

Site Sketch:
{Show ali pertinent features, indicate sources and closest targets, indicate north)
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SOURCE EVALUATION

Number and name each source (e.g., 1. East Drum Storage Area, 2. Sludge Lagoon, 3. Battery Pile).
ldentify source type according to the list below.

Describe the physicai character of each source (e.g., dimensions, contents, waste types, containment,
operating history).

Show waste guantity {WQ} calculations for each source for appropriate tiers. Refer to instructions opposite
page 5 and PA Tables Ta and 1b. Identify waste quantity tier and waste characteristics (WC) factor category
score {for 2 site with a single source, according to PA Table 1a). Determine WC from PA Table 1b for the sum
of source WQs for a multiple-source site.

Attach additional sheets if necessary.

Determine the site WC factor category score and record at the bottom of the page.

Source Type Descriptions

Landfill: an engineered (by excavation or construction) or natural hole in the ground into which wastes have been
disposed oy backfilling, or by contemporaneous soil deposition with waste disposal, covering wastes from view,
Surface Impoundment: a topegraphic depression, excavation, or diked area, primarily formed from earthen
materials {lined or unlined} and designed 10 hold accumulated liquid wastes, wastes containing free liquids, or
sludges that were not backfilled or otherwise covered during periods of deposition; depression may be dry if
depaosited liquid has eveporated, volatilized or leached, or wet with exposed liquid; structures that may be more
specifically described as lagoon pond, aeration pit, settling pond, tailings pond, sludge pit, etc.; alsc a surface

~impoundment that has been covared with soil after the final deposition of waste materials {i.e., buried or
backtilled).

Drums: portable containers designed to haold a standard 55-gallon volume of wastes,

Tanks and Noo-Drum Containers: any stationary device, designed to contain accumulated wastes, constructed
primarily of fabricated materials {such as woad, concrete, steel, or plasticl that provide structural supporl; any
portable or mebile device in which waste is stored or atherwise handled.

Contaminated Soil: soil onto which available evidence indicates that a hazardous substance was spilled, spread,
disposed, or deposited,

Pila: any non-containerized accumulation above the ground surface of solid, non-flowing wastes; includes open
dumps. Some typas of piles are: Chemical Waste Pile -- consists primarily of discarded chemical products, by-
products, radioactive wastes, or used or unused feedstocks: Scrap Metal or Junk Pile -- consists primarily of
scrap metal or discarded durable goods such as appliances, automobiles, aute parts, or batteries, composed of
materials suspected to cantain or have contained a hazardous substance; Tailings Pile -- consists primarily af any
combination of everburden from a mining operation and tailings fram 2 mineral mining, beneficiation, or processing
operation; Trash Pile -- consists primarily of paper, garbage, or discarded neon-durable goods which are suspected
to contain or have contained a hazardous substance,

Land Treatment: landfarming or uther land treatment method of waste management in which liquid wastas or
sfudges are spread aver land and tilled, or liquids are injected at shallow depths into seils.

Other: a source that does not it any of the descriptions above; examples include contaminated building, ground
water plume with no identifiable source, storm drain, dry well, and injecticn well.
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SOURCE EVALUATION

Source
No.:

Saurce Name:

Source Description:

Source Waste Quantity {(WQ) Calculations:

Source
No.:

Source Name:

Saurce Description:

Source Waste Quantity {(WQ) Calcuiations:

Source
No.:

Source Nama:

Saurce Description:

Source Wasle Quantity (WQ) Celculations:

A-7
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WASTE CHARACTERISTICS (WC) SCORES

WC, hased on waste quantity, may be determined by one or all of four measures called "tiers":
constituent quantity, wastestream quantity, source volume, and source area. PA Table 1a {page 5)
is divided into these four tiers. The amount and detail of information available determine which tier(s)
to use for each source. For each source, evaluate waste quantity by as many of the tiers as you have
information to support, and select the result that gives you the highest WC score. If minimal,
incomplete, or no information is available regarding waste quantity, assign a WC score of 18
{minimumy}.

PA Table 1a has 6 columns: column 1 indicates the quantity tier; column 2 lists source types for the
four tiers; columns 3, 4, and 5 provide ranges of waste amount for sites with only one source, which
correspond to WC scores at the top of the columns {18, 32, or 10C); column 6 provides formulas to
obtain source waste quantity {WQ) values at sites with multiple sources.

To determine WC for sitas with orly one source:

!. Identify source fype (see descriptions opposite page 4/.

2. Examine all waste quantity date available.

3. Estimate the mass and/or dimensions of the source.

4. Determine which quantity tiers to use based on available source information.

5. Convert source measurements to appropriate units for each tier you can evaluate for the source.

6. {dentify the range into which the toral quantity lalls for each tier evaluated [PA Table 1a/.

7. Determine the highest WC score obtained for any tier {18, 32, or 100, ar top of P4 Table la columns 3, 4, and
5, respectively).

8. Use this WC score for all pathways. *
To determine WC for sites with multiple sourcas:

7. Identify each source type (see descriptions opposite page </,

2. Examing all waste quantity data available for each source.

3. Estimate the mass and/or dimensions of each source.

4. Determine which quantity tiers to use for each source based on the available inforrnation.

5. Convert source measurements to appropriate units for each tier you can evaluate for each source.

6. For each source, use the formulas in column 6 of P4 Table 1a to determine the WQ value for each tier that cen
be evalusted. The highest WQ value obtained for any tier is the WQ value for the source.

7. Sum the WQ values for all sources to get the site WQ rotal.
8. Use the site WQ rotal from step 7 to assign the WC score from PA Table 16,

9. Use this WC score for all pathways. *

* The WC scote is considered in all four pathways. However, if a primary target is identified for the ground
watet, sutface water, or air migration pathway, assign the determined WC or a score of 32, whichever is

areater, as the WC score for that pathway.



PA TABLE 1.

WASTE CHARACTERISTICS (WC} SCORES

PA Table 1a: WC Scores for Singla Sourcs Sites and Formulas

for Muliple Source Sitas

SINGLE SOURCE SITES (asslgnad WC scoras}

MULTIFLE SOQURCE

T SITES
b — 1
E SOURCE TYFE Formula 1or
R We o 18 YWC = 32 wC = 100 Assigning Sourss
WO Valuas
- .
[s)
H
% 1
I NfA £100 1 >100 to 10,000 Ib >10.00€ Iy m o+t E
¥
L
T
A i
A
i
3 N/A <500,000 ib > 500,000 10 50 million Ib >50 million b ib H4- 5,000
:
A
]
Landfiil %8.75 millien ¢ »8.75 millien ta 675 million i » 875 million B ' + 57,500
! % 250,000 yd? > 250,004 to 25 million yd* > 25 millian yd? yd® + 2,500
Susface <8,750 I >8.,750 to 675,000 1" >875,000 I ! + §7.5
impoundment 5250 yd? >250 10 25,000 yd® > 25,000 v’ ya© + 2.5
v Drums % 1,000 drums > 1,000 10 188,000 drumse > 100,000 drums drums +~ 10
0
N I"‘""‘s and non- 550,000 gallons >50,000 10 S miltion gaflons > § million gallons gallons -+ 500
U rum contairers
M . . %8.75 miltion f0 > 8.75 million te 675 million H* > 875 million tr /® o+ 67,500
£ |Contaminated soil < 250,000 v > 250,000 ta 25 millian ya? > 25 million ya? ya? + 2,500
] 56,750 K > 8,750 1o 675,000 1¢ > 875,000 ft + 67.8
Pile
5250 yd? >25Q 1o 25,000 yd? > 25,000 ya? yo + 2.5
Other <8750 i@ >8,750 to 875,000 i >875,000 f + 67.5
the £250 yd? > 250 1o 25,000 yd? > 25,000 yd? yad® + 2.5
Land il 340,000 1Y > 340,000 to 34 million > 34 million 1! e+ 3,400
a ! %7.9 acran > 7.8 ta 780 acres >T780 acres acres + 0.078
Surtace %£1,300 7 > 1,300 to 130,000 K* > 130,000 1? o4 13
impoundmaent 50,029 acroa >3.029 10 2,9 acres > 2.9 acran acres ~ (.0po2s
A
R R i %3.4 million t¢ > 3.4 million to 340 millicn t > 340 miion it A+ 54,000
E ontaminated soi %78 acres >78 ta 7,800 acres >7,B00 acres acres + 0.78
A
pilg® £1,300 t¢ > 1,300 to 130,000 I >130,000 H? '+ 13
e %0.029 ecras >0.029 tc 2.9 acras > 1.9 acres acres + (0.00023
Land %27.000 1 > 27,000 to 2.7 million {7 > 2.7 million IT° o+ 270
and treatment <0.87 acres >@.82 10 82 ocree > 82 acros acres + 0.0062
1ion = 200010 @ 1 yd? = 4druma = 2G0 gallana * Uss ares of land surdsca undor pile, not surface araa of pie.

PA Taklz 1h: WC Scoras {or Multiple Source Sites

wa Totad WC Socore
>0 10 100 18

> 100 to 10,000 32
> 10,000 100




GROUND WATER PATHWAY

Ground Water Use Description: Provide information on ground water use in the vicinity. Present the general
stratigraphy.. aquifers used, and distribution of private and municipal wells.

Calculations for Drinking Water Populations Served by Ground Watar: Provide populations from private wells
and municipal supply systems in each distance category, Show apportionment calculations for blended supply

systems,

i,
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GROUND WATER PATHWAY
GROUND WATER USE DESCRIPTION
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Describe Ground Water Use Within 4-miles of the Site:
{Describe stratigraphy, information on aguifers, municipal and/or private wells)

Calculations for Drinking Water Populations Served by Ground Water:
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GROUND WATER PATHWAY CRITERIA LIST

This "Criteria List" helps guide the process of developing hypotheses concerning the occurrence of a
suspected release and the exposure of specific targets to a hazardous substance. The check-boxes
record your professional judgment in evaluating these factors. Answers to all of the listed guestions
may not be available during the PA. Also, the list is not all-inclusive; if other criteria help shape your
hypotheses, list them at the bottom of the page or attach an additional page.

The "Suspected Release” section identifies several site, source, and pathway conditions that could
provide insight as to whether a release from the site is likely to have occurred. If a release is
suspected, use the "Primary Targets" section to evaluate conditions that may help identify targets
likely to be exposed to a hazardous substance. Record responses for the well that you feel has the
highest probability of being exposed to a hazardous substance. You may use this section of the chart
more than once, depending on the number of targets vou fee!l may be considered "primary.”

(heck the boxes to indicate a "yes,"” "no,” or "unknown™ answer to each question. If you check the
"Suspected Release” box as "yes,” make sure you assign a Likelihood of Release value of 550 for the
nathway.



GROUND WATER PATHWAY CRITERIA LIST

SUSPECTED RELEASE

PRIMARY TARGETS

0O o 0 o 0O o g»e=
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Are sourcos poorly conteined?

Is the source a type likely to contribute to
ground water contamination {a.g., wet
lagoon}?

Is waste quantity particularly large?

ls precipitetion heavy?

Is the infiliration rate high?

Is the site located in an area of karst tarrain?

Is the subsurface highly permesble or
conductive?

|s drinking water drewn from a shallow
aquifar?

Ara suspectsd contaminants highly mobhile in

ground wetar?

Doas enalytical or circumstantial avidencs
suggest ground watar contamination?

QOther criteria?

SUSPECTED RELEASE?

0 Qee<

oz

O 0

D DH’:C

Is any drinking water well nearby?

Has any nearby drinking water welil been
closad?

Has any nearby drinking water user reported
toul-tasting or foul-smelling water?

Does any nearby well have a large drawdown
or high production rate?

Is any drinking water well located between the
site and other wells that are suspected to be
exposed to e hazardous substance?

Dces analytical or circumstantial evidence
suggest contamination at a drinking watar

well?

Does any drinking water wall warrant
sampling?

QOthar critaria?

PRIMARY TARGETI(S) IDENTIFIED?

Summariza the rationale for Suspacted Release (attach an
additione! pags if nacassary):

Summarize the rationale for Primary Targets {attach an
additional pags if necessaryl:




GROUND WATER PATHWAY SCORESHEET

Pathway Characteristics
Answei the questions at the top of the page. Refer to the Ground Water Pathway Criteria List {page 7} to

hypothesize  whether you suspect that a hazardous substance associated with the site has been released to
ground water. Record depth to aquifer (in feet}: the ditference between the deepest occurrence of a hazardous
substance and the depth of the top of the shallowest aquiler at [or as near as possible] to the site. Note
whether the site is in karst terrain {characterized by abrupt ridges, sink holes, caverns, springs, disappearing
streams)}. Record the distance (in feet) from any source to the nearest well used for drinking water.

Likelihood of Release {LR]

1. Suspacted Release: Hypothesize based on professional judgment guided by the Ground Water Pathway
Criteria List (page 7). If you suspect a release to ground water, use only Column A for this pathway and do
not evaluate factor 2.

2. No Suspected Release: If you do not suspect a release, determine score based on depth to aquifer or
whether the site is in an area of karst terrain. |f vou do not suspect a release to ground water, use only Column
B to score this pathway.

Targets {T] .

This factor category evaluates the threat to populations obtaining drinking water from ground water. To
apportion populations served by blended drinking water supply systems, determine the percentage of population
served by each well based on its production.

3. Primary Target Population: Evaluate populations served by all drinking water wells that you suspect have
been exposed to a hazardous substance released from the site. Use professional judgment guided by the Ground
Water Pathway Criteria List (page 71 to make this determination. In the space provided, 'enter the population
served by any wells you suspect have been exposed to a hazardous substance from the site. If only the number
of residences is known, use the average county residents per household {rounded up to the next integer} to
determine population served. Multiply the population by 10 to determine the Primary Target Population score.
Note that if you do not suspect a release, there can be no primary target population,

4. Secondary Target Population: Evaluate populations served by all drinking water wells within 4 miles that
you do not suspect have been exposed to a hazardous substance. Use PA Table 2a or 2b {for wells drawing
from non-karst and karst aquifers, respectfully} {page 9}. !f only the number of residences is known, use the
average county residents per household {rounded to the nearestinteger) to determine population served. Circle
the assigned value for the population in each distance category and enter it in the column on the far-right side
of the table. Sum the far-right column and enter the total as the Secondary Target Population factor score.

5. Nearast Wall represents the threat posed to the drinking water well that is most likely to be exposed to a
hazardous substance. If you have ident:fied a primary target population, enter 50. Qtherwise, assign the score
fram PA Table 22 or 25 for the closest distance category with a drinking water well population.

6. Woellhaad Protaection Area (WHPA): WHPAs are special areas designated by States for protection under
Section 1428 of the Safe Drinking Water Act. Local/State and EPA Regional water officials can provide
information regarding the location of WHPAs,

7. Resourcas: A score of 5 can generally be assigned as a default measure. Assign zero only if ground water
within 4 miles has no resource use.

Sum the target scores in Column A {Suspected Release) or Column B (No Suspected Release).

8. Wasta Characteristics: Score is assigned from page 4. However, if you have identified any primary target
for ground water, assign either the score calculated on page 4 or a score of 32, whichever is greater.

Ground Water Pathway Score: Multiply the scores for LR, T, and WC. Divide the groduct by 82,500. Round
the resu't {0 the nearest integer. If the result is greater than 100, assign 100.




GROUND WATER PATHWAY SCORESHEET

Pathway Chatactanstics
Do you suspect a release (see Ground Water Pathway Criteria List, page 717 Yes __ No___
Is the site located in karst terrain? Yes _ No___
Depth to aquiler: ft
Distance to the nearest drinking water well: ft
A B
Suspected Na Suspected
LIKELIHOOD OF RELEASE Relesse Ralesse Refarentes
18801

1. SUSPECTED RELEASE: If you suspect a release ta ground water (see page 71,
assign a scare of 550. Use only calumn A for this pathway,

1600 w a0l

2. NO SUSPECTED RELEASE: If you do not suspect a release to ground waters, and
the site is in karst terrain or the depth to aquifer is 70 feet or less, assign a score

of 500; otherwise, assign a score of 340, Use only calumn B far this pathway.

TARGETS

3. PRIMARY TARGET POPULATION: Determine tha number of peaple served by
drinking water wells that you suspect have been exposed to 3 hazardous
substance from the site {see Ground Water Pathway Critena List, page 7).
people x 10 =

4. SECONDARY TARGET POPULATION: Determine the number of peaple served by
drinking water wells that you do NOT suspect nave tieen expsosed to 2 hazardous
substance from the site, and assign the tatal population score fram PA Table 2.

Are any wells part of a blended system?  Yes Ne
if yes, attach a page 10 shaw apportianment calculations,

(8070180433, = O | 120188531 = 0
5. NEAREST WELL: If you have identified a primary target population tar ground
water, assign a score of 50; atherwise, assign the Nearest Well score from
PA Table 2. It no drinking water wells exist within 4 miles, assign a score of zero.

0.ka0 120. % =0

6. WELLHEAD PROTECTION AREA [WHPAJ: If any source fies within or abave a WHPA,
of it you have identified any primary target well within a3 WHPA, assign a score of 20;
assign 5 if neither condition holds but a WHPA is present within 4 miles; atherwise
assign zera, L. | e

7. RESOURCES

WASTE CHARACTERISTICS

1100 » 22

8. A. M you have identified any primary target for ground water, assign the waste
characteristics score calcuiated on page 4, ar a3 scofe of 32, whichever is
GREATER; do not evaluate part B of this factor.

N3, = 1M ORI & 1™
B. If you have NOT identitied any primary target for ground water, assign the
waste charactenstics score calcuiated on page 4,

WC =

[subject (o & measmam of §CO]
GROUND WATER PATHWAY SCORE: LR x T x WC
82.500
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PA TABLE 2: VALUES FOR SECONDARY GROUND WATER TARGET POPULATIONS

PA Tahle 2a: Non-Karst Aquifers

Nearest Population Sarvad by Wells Within Distance Categon
Wall H 11 It 101 301 1,001 3,001 rg.001 | 30,001 | Oreatar
Distancs {choose fa to te te to te to to to than Population
from Sita Population | highast) 10 Jo 100 100 1,000 3,000 10,000 | 30,000 | 100,000 | 100,000 Value
0 to % mila 20 1 2 5 16 52 163 521 1,633 | 8,214 | 16,328 |
>Y¥% 10 % mila 18 1 1 3 10 k¥ 101 323 1,012 3,233 10,121
>% to 1 mila 9 i 1 2 5 17 52 167 522 1,668 5,224
>1 1o 2 milas 5 1 1 1 3 3 29 94 294 939 2,938 e
>2 10 3 miles 3 1 1 1 3 7 21 64 212 678 2,122
>3 1o 4 milas _ 3 1 1 1 1 4 13 42 121 417 1,306
Nearest Well = Score =
PA Tabte 2b: Karst Aquifers
Nearast Population Served by Wells Within Distance Catego.
Wel/ Y 1" 31 101 301 1,001 3,001 10,001 | 30.001 | Qreatar
Distance {use 20 to 1o to to to to to ta ta than Population
from Site Population | for karst) 10 Jo 100 300 1,000 3.000 10,000 | 30,600 | 100,000 | 100,000 Valug
0 1o % mile 0 1 2 5 16 52 163 521 1.633 5,214 16,325 o
> % lo % mila 20 1 1 3 10 32 101 323 1,012 3,232 160,121 .
> % 10 1 mile 20 ! 1 3 8 26 82 261 816 2,607 | B,162 e
>1 10 2 milos 20 1 1 3 8 26 82 261 8186 2,607 8,162 o
>2 10 3 miles 20 1 1 3 8 26 82 261 B\6 | 2,607 | 8,162 .
>3 10 4 miles 20 1 1 3 8 26 82 261 B16 2,607 8,162 o

Nearest Well =

Score =




SURFACE WATER PATHWAY

Migration Route Sketch: Sketch the surface water migration pathway (freehand is acceptable)
illustrating the drainage raute and identifying water bodies, probable point of entry, flows, and targets.
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SURFACE WATER PATHWAY
MIGRATION RQUTE SKETCH

Suface Water Migration Route Sketch:
linclude runoff raute, probable point of entry, 15-mile target distance limit, intakes, fisheries,
and sensitive environments)




SURFACE WATER PATHWAY CRITERIA LIST

This "Criteria List" helps guide the process of developing hypotheses concerning the occurrence of a
suspected release and the exposure of specific targets to a hazardous substance. The check-boxes
record your professional judgment in evaluating these factors. Answers to all of the listed questions
may not be available during the PA. Also, the list is not all-inclusive; if other criteria help shape your
hypotheses, list them at the bottom of the page or attach an additionat page.

The "Suspected Release” section identifies several site, source, and pathway conditions that could
provide insight as to whether a release from the site is likely to have occurred. |If a release is
suspected, use the "Primary Targets" section to guide you through evaluation of some conditions that
may help identify targets likely to be exposed to a hazardous substance. Record responses for the
target that you feel has the highest probability of being exposed to a hazardous substance. You may
use this section of the chart more than once, depending on the number of targets you feel may be
considered "primary.”

Check the boxes to indicate a "ves,” "no," or "unknown" answer to each question. [f you check the
"Suspected Release” box as "yes,” make sure you assign a Likelihood of Release value of 550 for the
pathway.

If the distance to surface water is greater than 2 miles, do not evaluate the surface water migration
pathway. Document the source of information in the text boxes below the surface water criteria list.
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SURFACE WATER PATHWAY CRITERIA LIST

SUSPECTED RELEASE

O o o g o=e<

-
i}

0O

O

O

o 2
O o0 o o or2c

Cc 0 o o 0o

|

Is surface waler nearby?

Is wasle quantity pacticularly large?
s the drainage arealarge?

Is rainfall heavy?

Is the infiltration rate low?

Are sources peotty contained or prone 1o

runoff or flooding?

Is a runoff route well defined {e.g., ditch or
channel leading to surface water)?

Is vegetation strassed along the probable run-
off route?

Are sediments or water unnaturally discolored?
Is wildlile unnaturally absent?

Has deposition of waste into surface water
been observed?

Is ground warer discharge to surface water
likely?

Does analytical or circumstantial evidence
suggest surface water contamination?

Other criteria?

SUSPECTED RELEASE?

ov e <
DFDC

0
]

c O
O 0

s any target nearby? Il yes:

{2 Drinking water intake
O Fishery
O Sensitive environment

Has any intake, fishery, or recreational area
been closed?

Does analytical or circumstantial evidence
suggest surface water contamination at or
downstream of a iargei?

Does any target warrant sampling? If yes:
O Drinking water intake

O Fishery

O Sensitive environment

Other criteria?

PRIMARY INTAKE(S) |IDENTIFIED?

PRIMARY FISHERY{IES} IDENTIFIED?

PRIMARY SENSITIVE ENVIRONMENT(S)
IDENTIFIED?

Summarize the rationale for Suspected Release [attach an
additional page if necessary):

marize the rationale for Primary Targets (attach an
i age if necessary):
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SURFACE WATER PATHWAY LIKELIHOOD OF RELEASE AND DRINKING WATER THREAT SCORESHEET

thway Characieristics

The surface water pathway includes three threats: Drinking Water Threat, Human Food Chain Threat, and
Environmental Threat. Answer the questions at the top of the page. Refer to the Surface Water Pathway Criteria
List {page 11) to hypothesize whether you suspect that a hazardous substance associated with the site has been
refeased to surface water. Record the distance to surface water (the shortest overland drainage distance from
a source to a surface water body). Record the flood frequency at the site {e.g., 100-yr, 200-yr). [f the site is
located in more than one fioodplain, use the most frequant flooding event. ldentily surface watar use(s) along the
surface water migration path and their distance(s} from the site.

Likelihood of Release [LR]

1. Suspected Release: Hypothesize based on professional judgment guided by the Surface Water Pathway Criteria
List {page 11}. {f you suspect a release to surface water, use only Column A for this pathway and do not evaluate

factor 2.

2. No Suspected Release: If you do not suspect a release, determine score based on the shortest overland
drainage distance from a source to a surface water body. If distance to surface wateris 2,500 feet or less, assign
a score of 500. If distance to surface water is greater than 2,500 feet, determine score based on flood frequency.
If you do not suspect a refease to surface water, use only Column B to score this pathway.

Drinking Water Threat Targets {T]

~

3. List all drinking water intakes on downstream surface water bodies along the surface water migration
Recoid the intake name, the type of water body on which the intake is located, the flow of the water body, an
the number of people served by the intake (appartion the population if part of a blended system).

P
T

4, Primary Target Population: Evaluate populations served by all drinking water intakes that you suspect have
been exposed to a hazardous substance released from the site. Use professional judgment guided by the Surface
Water Pathway Criteria List [page 11} to make this determination. In the space provided, enter the population
served by alf intakes you suspect have been exposed to a hazardous substance from the site. If only the number
of residences is known, use the average county residents oer household (rounded up to the next integer] to
determine population served. Multipty by 10 to determine the Primary Target Population score. Remember, if you
do not suspect a release, there can be no primary target population.

5. Secondary Target Population: Evaluate populations served by all drinking water intakes within the target
distance limit that you do not suspect have been exposed to a hazardous substance. Use PA Table 3 [page 13)
and enter the population served by intakes for each flow category. If only the number of residences is known,
use the average county residents per househotd {rounged to the nearest integer] to determine population served.
Circle the assigned value for the population in each flow category and enter it in the columa on the far-right side
of the table. Sum the far-right column and enter the total as the Secaondary Target Population factor scare.

Gauging station data for many surface water bodies are available from USGS or other sources. In the absence
of gauging station data, estimate flow using the list of surface water body types and associated flow categaries
in PA Table 4 {page 13}). The flow for [akes is determined by the sum of flows of streams entering or leaving the
lake. Note that the flow category "mixing zone of quiet flowing rivers” is limited to 3 miles from the probable
point of entry.

6. Nearest Intake represents the threat posed te the drinking water intake that is most likely to be exposed to a
hazardous substance. If you have identified a primary target population, enter 50. Otherwise, assign the score
from PA Table 3 {page 13} for the lowest-flowing water body on which there is an intake.

7. Resources: A score of 5 can generally be assigned as a default measure. Assign zero only if surface water
within the target distance limit has ng resource use.

Sum the target scores in Column A {Suspected Release) or Cotumn B (No Suspected Release).
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SURFAL

E WATER PATHWAY
LIKELIHQOD OF RELEASE AND DfF

RINKING WATER THREAT SCORESHEET

Pathway Cheractensics

Do you suspect a release (see Surface Water Pathway Critena List, page 1117 Yes No
Distance t0 S5urface water: it
Flood frequency: ¥is
What is the downstream distance 10 the nearest dnnking water intake? miles
Mearest fishery? miles Nearest sensitive environment?
A 8
Suspected No Suspected
UIKELIHOOD OF RELEASE Raleaze Relegas
18500
1. SUSPECTED RELEASE: If you suspect a release to surface water |see page 119, 3
assign a scofe of 550. Use only column A for this pathway, I
[, &00 00 ar 100
2. MO SUSPECTED RELEASE: I you do not suspect a release to surface
water, use the table below to a581gn 3 score pased on distance 10 Surface
water and flood frequency. UJse only column B for this pathway,
{Distance to surface water < 2,500 feet ] soo
Distance to surtace water > 2,500 feet, and
Site in annuai or 10-year tloodplain 500
Site n 10C-year floodplain 40
Site in 500-year tigodplain 300
Site outside 5C0-year floodplain 100
[L15 ] 1500, 400,300 o 1o

LR =
DRINKING WATER THREAT TARGETS
3. Record the water hody type, flow lif applicable}, and number of peaple served
by each drinking water intake within the target distance limit. lf there is no
drinking water intake within the target distance limit, factors &, 5, and §
each receive Zero scores.
intake Name Water Bady Type How People Served
cis
cfs
cfs

4. PRIMARY TARGET POPULATION: If you suspect any dnnking water intake listed
above has been exposed to a harardous substance from the site {(see Surface Water
Pathway Criteria List, page 111, list the intake namel(s) and calcuiate the factar
score hased an the total population served.

¢ ]

people x 10

5. SECONDARY TARGET POPULATION: Determine the number of people served by
drinking water intakes that you do NOT suspect have been exposed 10 a8 hazatdous
substance from the site, and assign the total population score from PA Table 3.

Arg any intakes part of a blended system?  Yes Na
It yes, attach a page to show apportionment calculations.

5, NEAREST INTAXE: Il you have identfied a primary target population for the
drinking water threat (factor 4j, assign 2 score of 50; otherwise, assign the
Nearest Intake score from PA Table 3. If no drinking water intake exis15 within
the target distance limit, assign a score of zeso.

7. RESOURCES

150.20,10,2.1. = OF

1201021, o O

LN ]

16w Ol
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PA TABLE 3: VALUES FOR SECONDARY SURFACE WATER TARGET POPULATIONS

ETAM

PA TABLE 4: SURFACE WATER TYPE / FLOW CHARACTERISTICS
WITH DILUTION WEIGHTS FOR SECONDARY SURFACE WATER SENSITIVE ENVIRONMENTS

or Great Lakas

Type of Surfaca Water Body Difution
Watsr Body Typs OR Flow Welght
minimal straam < 10 ¢fs 1
small 1o moderate slream 10 to 100 cfs 0.1
moderate to lerge stream > 100 to 1,000 cfs N/A
large straam to fiver > 1,000 to 10,000 cfe N/A
large nvar > 10,000 cls N/A
3-mila mixing zone of

quiet flowing elraams or rivars 10 c¢le or graoter N/A

coastal tidel wetar {harbors,
sounds, bays, etc.), ocaan, N/A N/A

Noarest Population Served by Intakes Within Flow Category

Surface Water Intake H 31 101 3071 1,001 3,001 10, 00t 30,001 | 100,001 | 300,001 [ Qrealer
Body Flow fchoose fo to ta to to 1o ta to 1o ta than Population
{saa PA Table 4) Popudatlon | hlghest) 30 100 300 1,000 3,000 10,600 | 30,000 | 100,000 | 300,000 | 1,000,000|1,000,008 Valug
<10 cfs 20 2 s 16 52 163 521 1,633 5,214 | 16,325 | 52,136 | 183,248 _
10 to 100 cls 2 1 1 2 5 18 52 183 521 1,833 | 5,214 | 18325 |
> 100 to 1,000 cla 1 0 o 1 1 2 5 18 52 183 521 1,833 _
>1,000 to 10,000 cfe o] 0 [} 4] 0 1 1 2 s 18 52 163 _
>10,000 cfs or o 0 0 0 0 o 0 1 1 2 g 18 3
Graat Lekes
3-mila Mixing Zone 10 1 k| 8 28 82 281 818 2,807 8,162 | 26,068 | 81,663 .

Nearest intake = Score =

&l



SURFACE WATER PATHWAY HUMAN FOQOD CHAIN THREAT SCORESHEET

LR is the same for all surface water pathway threats. Enter LR score from page 12.

Human Food Chain Threat Targets {T}

8. The only human fecod chain targets are fisheries. A fishery is an area of a surface water body from
which food chain organisms are taken or could be taken for human consumption on a subsistence,
spaorting, or commercial basis. Food chain organisms include fish, shellfish, crustaceans, amphibijans,
and amphibious reptites. Fisheries are delineated by changes in surface water body type {i.e., streams
and rivers, lakes, coastal tidal waters, and oceans/Great Lakes) and whenever the flow characteristics
of a stream or river change.

In the space provided, identify all fisheries within the target distance limit. Indicate the surface water
body type and flow far each fishery. Gauging station flow data are available for many surface water
bodies from USGS or other sources. In the absence of gauging station data, estimate flow using the
list of surface water body types and associated flow categories in PA Table 4 {page 13). The flow for
lakes is determined by the sum of flows of streams entering or leaving the lake. Note that, if there are

no fisheries within the target distance limit, the Human Food Chain Threat Targets score is zero.

9. Primary fisheries are any fisheries within the target distance limit that you suspect have been
exposed to a hazardous substance released from the site. Use professional judgment guided by the
Suirface Water Pathway Criteria List {page 11} to make this determination. if you identify any primary
fisheries, list them in the space provided, enter 300 as the Primary Fisheries factor score, and do not
evaluate Secondary Fisheries. Note that if you do not suspect a release, there can be no primary
fisheries.

10. Secondary fisheries are fisheries that you do not suspect have been exposed to a hazardous
substance. Evaluate this factor only if fisheries are present within the target distance limit, but none
is considered a primary fishery.

A. If you suspect a release to surface water angd have identified a secondary fishery but no primary
fishery, assign a score of 210,

B. If you do not suspect a release, evaluate this factor based on flow. In the absence of gauging
station flow data, estimate flaw using the list of surface water body types and associated flow
categories in PA Table 4 {page 13). Assign a Secondary Fisheries score from the table an the
scaresheet using the lowest flow at any fishery within the target distance limit. {Diiution weight
muitiplier does not apply to PA evaluation of this factor.}

Sum the target scores in Column A {Suspected Release) or Column B {No Suspected Release).
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SURFACE WATER PATHWAY (continued)
HUMAN FOOD CHAIN THREAT SCORESHEET

A B
5t pact s MNa Suxpected
LIKELIHOOD OF RELEASE Aolessa Rolasrs Relsrencas
5% LS00 400 G g 1004
Enter Surlace Water Likelinood of Release score Irom page 12. LR =
HUMAN FOOD CHAIN THREAT TARGETS
8. Record the water body type and flow [if applicable} for each fishery within ]
the rarget distance limit, Lf there is na fishery within the target i
distance limit, assign a Targets score of O at the bottom of the page, '
Fizhary Nimae Water oty Type Fow = 5 5
clfs p
cis
cts
- cfs
cis
1200
9. PRAIMARY FISHERIES: 1t you susaect any fishery listed abcve has been exposed
10 a hazardous substance from the site {see Surface Water Criteria List, page 11}, B
assign a score af 300 and do not evaluate Factor 10. List the peimary fishesies:
(41 ]
10. SECONDARY FISHERIES
A It you suspect a release to surface waier and have identitied a secondary fishery
but no primary lishery, assign a score of 210,
B. 1f you do not suspect a release, assign a Secondary Fisheries scere from the table 1o - 13
belowr using the lowest flow at any fishery within the target distance limit.
Lowest Faw Secondary Fxharias Score
< 10 cfs 210
10 o 100 cfs o]
> 100 ¢fs, coastal
tidal waters, oceans, 12
or Great Lakes
Lt 10 = @ [BI1-5--RE N
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SURFACE WATER PATHWAY ENVIRONMENTAL THREAT SCORESHEET

Likelihood of Release [LR)

LR is the same for all surface water pathway threats. Enter LR score from page 12,

Environmental Threat Targets {T]

11. PA Table 5 (page 16} lists sensitive environments for the Surface Water Pathway Environmental
Threat. in the space provided, identify all sensitive environments located within the target distance
limit. Indicate the surface water body type and flow at each sensitive environment. Gauging station
flow data for many surface water bodies are available from USGS or other soyrces. In the absence
of gauging station data, estimate flow using the list of surface water body types and associated flow
categories in PA Table 4 [page 13). The flow for lakes is determined by the sum of flows of streams
entering or leaving the lake. Note that if there are no sensitive environments within the target distance
limit, the Environmental Threat Targets score is zero.

12. Primary sensitive environments are surface water sensitive environments within the target
distance limit that you suspect have been exposed to a hazardous substance released from the site.
Use professional judgment guided by the Surface Water Pathway Criteria List (page 11} to make this
determination. If you identify any primary sensttive environrnents, list them in the space provided,
enter 300 as the Primary Sensitive Environments factor score, and do not evaluate Secondary Sensitive
Environments. Note that if you do not suspect a release, there can be no primary sensitive
environments.

13. Secondary sensitive environments are surface water sensitive environments that you do not
suspect have been exposed to a hazardous substance. Evaluate this factor only if surface water
sensitive environments are present within the target distance limit, but none s considered a primary
sensitive environment. Evaluate secondary sensitive environments based on flow.

@ In the table provided, list all secondary sensitive environments on surface water bodies with flow
of 100 cfs or less.

1) Use PA Table 4 {page 13} to determine the appropriate dilution weight for each.

2) Use PA Tables 5 and 6 (page 16} to determine the appropriate value for each sensitive
environment type and for wetlands frontage.

or a sensitive environment that falls into more than one of the categories in PA Table 5, sum
the values for each type to determine the environment value {e.g., a wetland with 1.5 miles
frontage (value of 50} that is also a critical habitat for a Federally designated endangered
species {value of 100) would receive a total value of 150}.

[78)

4) For each sensitive environment, muitiply the dilution weight by the environment type (orlength
of wetlands) value and record the product in the far-right column.

5) Sum the values in the far-rioht.column and enter the total as the Secondary Sensitive
Environments sceore. Do not evaluate part B of this factor.

* |f all secondary sensitive environments are on surface water bodies with flows greater than 100
cfs, assign 10 as the Secondary Sensitive Environments score.

Sum the target scores in Column A {Suspected Release) or Column B (No Suspected Release).
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SURFACE WATER PATHWAY [continued)
ENVIRONMENTAL THREAT SCORESHEET

-

A 3]
Suspect ad No Suspected
LIKELIHOQOD OF RELEASE Releaze Relesss References
) 1500, 400,300 = 1264

Enter Surface Water Likelihoaod of Reiease score from page 12,

LR =

ENVIRONMENTAL THREAT TARGETS

11. Record the water bady type and tlow (if applicable} for each surface water
sensitive environment within the target distance limit {see PA Tables 4
and 5). [l there is no sensitive environment within the target distance
limit, assign a Targats scare of Q at the bottom of the page.

Enviratwnent Neme

Water Body Type Row

cis

cfs

cfs

cfs

cls

this factor:

13. SECONDARY SENSITIVE ENVIRONMENTS: If sensitive environments are
present, but none is a primary Sensitive environment, evaluate Secondary
Sensitive Environments based on flow.

12. PRIMARY SENSITIVE ENVIRONMENTS: 1f you suspect any sensitive environ-
ment listed above has been exposed t0 a hazardous substance from the site (see
Surface Water Criteria List, page 11}, assign a score of 300 and do not evaluate
factor 13. List the primary sensitive environments:

A. For secondary sensitive environments on surface water bodies with flows of
100 cfs or less, assign scores as follows, and do not evaluate part B of

A-29

Dilution Weight Emvironmant Type snd Valuos
Fow (PA Tabie 4} {PA Tabiea 5 and 6} Tate
cis x -
cis X =
cis x =
cis X
cts| X =2
Sum =
oy o
B. If all secondary sensitive environments are located on surface water bodies
with flows > 100 cfs, assign a score of 10.
T =




PA TABLE 5: SURFACE WATER AND AIR PATHWAY SENSITIVE ENVIRONMENTS VALUES

Sansitive Environmant Assigned Value

Critical habitat for Federaily designatad endangered ar threatenad species 100
Marine Sanctusry

National Park

Casignated Fedaral Wildernass Aros

Ecolagiceily important araes identifiad under the Cosstel Zons Wilderness Act

Sensitiva Araas idantified undar the Netionel Estuary Program or Near Coastal Water Progrem of the Clean Watar Act

Critical Arsas Idantifiad undar the Clasn Lakes Program of tha Clasn Watar Act (suberass in lakes or antiro smail lakes}
Nationsl Monumant (air pathway only)

Nationsi Seashore Racrantion Aren

Mational Lakeshors Aacreation Area

Habitat known 1o be usad by Federally designated or proposed endangsred or threatenod spacies 75

National Presarve

National or State Wildlite Refuge

Unit of Coaatet Barrier Rasources Systom

Faderel land designatad far the protaction of natural ecosystems

Administratively Propossd Fedarel Wildarnass Area

Spawning oroas crticai for tha meintenancs of fish/sheilfish sp

Migratory pathways end foading areas criticel for the maintenance of enadromous fish spacies in a river system

Torrastrisl arses utilized for breeding by lazge or donse aggregations of vertebrate animales (air pathway) or
semi-aquatic foragars [surface watar pathway)

National rivar reach dasignated a3 Recrestional

zcise within a rivet avstam, bay, or astuery

Habitat known to be used by Stats designaiad andangerad or threatanad spacies so
Habitat known to bs usad by a spacies under raview as to its Fadarsl andangsrad or thrastened status
Coastal Barnar (partislly davelopad)
Fodarally designated Scenic or Wild Rivar
State land designated for wildlifs or gams managemant 25
Stats dasignated Scenic or Wild River
Stais designaisd Natuial Arss
Particuiar areas, relstively small in size, immportant to maintanance of unigus biotic commuynities
Stata designatad sreas for protaction/maintansnce of aquetic life undar the Clean Watsr Act 5
See PA Table 6 (Surfece Watar Pathway)

or
PA Tebla 9 {Air Pathway)

Yatlards

PA TABLE 6: SURFACE WATER PATHWAY
WETLANDS FRONTAGE VALUES

Total Langth of Wetlands Assigned Value
Lass then ©.1 mils Q
0.1 121 mils 25
Grastar than 1 to 2 miles 50
Greatar then 2 1o 3 milss 75
Graatar than 3 to 4 miles 100
Greatar then 4 to 8 milas 150
Groater than 8 10 12 miles 250
Groester then 12 to 16 milas 350
Greatar than 15 ta 20 miles 450
Graatar than 20 miles SC0

A-31
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SURFACE WATER PATHWAY WASTE CHARACTERISTICS, THREAT, AND PATHWAY SCORES

Waste Characteristics {WC)

14. Waste Characteristics: Score is assigned from page 4. However, if a primary target has been
identified for any surface water threat, assign either the score calculated on page 4 or a score of 32,
whichever is greater,

Surface Water Pathway Threat Scores

Fill in the matrix with the appropriate scores from the previous pages. To calculate the score for each
threat: multiply the scores for LR, T, and WC; divide the product by 82,500; and round the result to
the nearest integer. The Drinking Water Threat and Human Food Chain Threat are each subject to a
maximum of 100. The Environmental Threat is subject to a maximum of 60, Enter the rounded threat
scores in the far-right column.

Surface Water Pathway Score

Sum the individual threat scores to determine the Surface Water Pathway Score. If the sum is greater
than 100, assign 100.
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SURFACE WATER PATHWAY (concluded)

L WASTE CHARACTERISTICS, THREAT, AND PATHWAY SCORE SUMMARY
A B
Suspectad | No Suspect
WASTE CHARACTERISTICS Relasce Aalazse
1'00 w 21
14, A. If you have identified any primary target for surtace water lpages 12, 14,
ar 15}, assign the waste characteristics score calculated on page 4, or 3 score
at 32, whichever is GREATER; do nat evaluate part B of this factor,
NOD32, w 181 NI, o 18]

B. i you have NOT identified any primary target far surface wwater, assign the
waste characteristics scare calculated on page 4.

SURFACE WATER PATHWAY THREAT SCORES

WC =

Likaiihood of Pathway YWaste Threat Score
Ralesse (LR) Scora Targets (T) Scors Charsctanstics (WC) Score LR xTx WC
Threat {from page 12} {pages 12, 14, 15] {datarrmined sbove) /82,500

Drinking Watar

(mabpica 10 5 Fregarrue # 100]

Human Food Chain

| BBy 18 » rrepaEraas 5 1000

Environmental

lwwimgl 15 2 MeasieTosm o1 80|

SURFACE WATER PATHWAY SCORE
{Drinking Water Threat + Human Food Chain Threat + Environmantal Threat)

i bty £33 Pdmbraam ot | 00]
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SOIL EXPOSURE PATHWAY CRITERIA LIST

Areas of surficial contamination can generally be assumed. This "Criteria List™ helps guide the process
of developing a hypothesis concerning the exposure of specific targets to a hazardous substance at
the site. Use the "Resident Population” section to evaluate site and source conditions that may help
identify targets likely to be exposed to a hazardous substance. The check-boxes record your
professional judgment. Answers to all of the listed questions may not be available during the PA.
Also, the list is not all-inclusive; if other criteria help shape your hypothesis, list them at the bottom
of the page ar attach an additional page.

Check the boxes to indicate a "ves,” "no,” or "unknown” answer to each question.
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SOIL EXPOSURE PATHWAY CRITERIA LIST

SUSPECTED CONTAMINATION

RESIDENT POPULATION

Surficial contamination can generally be assumed.

oo e <
o

Tl

o

a

o Z

0

3

DFDC

Is eny residence, school, or dayeere facility on
or within 200 feat of en area of suspected
contamination?

Is any residence, school, or daycara facility
located on sdjacent land previously owned or
lcased by the site owner/operator?

Is thers a migration route that might spread
hazardous substancas neaar residences,
schools, or daycars facilitias?

Have onsite or adjacent residents or students
reporied edverse hoalth effects, exciusiva of
apparent drinking water or air contamination
problems?

Does sny neighboring property warrant
sampling?

Qther criteria?

RESIDENT POPULATION IDENTIFIED?

Summoarize the rationale for Resident Population {attach an additional page if necessary);

A-35

=~



SOIL EXPOSURE PATHWAY SCORESHEET

Pathway Characteristics

Answer the questions at the top of the page. ldentify people who may be exposed to a hazardous substance
because they wark at the facility, or reside or attend schaol or daycare on or within 200 feet of an area of
suspected contamination. If the site is active, estimate the number of full and part-time workers. Note that
evaiuation of targets is based on current site conditions.

Likelihgod of Exposura (LE]

1. Suspacted Contamination: Areas of surficial contamination are present at most sites, and a score of 550 can
generally be assigned as a default measure. Assign zero, which effectively eliminates the pathway from further
consideration, only if there is no surficial contamination; reliable analytical data are generally necessary to make
this determination.

Resident Population Threat Targets {T]

2. Resident Population correspondsto "primary targets” {or the migration pathways. Use professiona! judgment
guided by the Soil Exposure Pathway Criteria List (page 18) to determine if there are people living or attending
school or daycare on or within 200 feet of areas of suspected contamination. Record the number of people
identified as resident population and multipty by 10 to determine the Resident Population factor score.

3. Resident Individual: Assign 50 if you have identified a resident population; otherwise, assign zero.

4. Workers: Estimate the number of full and part-time workers at this facility and adjacent facilities where
contamination is also suspecied. Assign a score for the Workers factor from the table.

5. Tarrestrial Sensitive Environments: In the table provided, list each terrestrial sensitive environment located
on an area of suspected. contamination. Use PA Table 7 {page 20) to assign a value for each. Sum the values

and assign the total as the factor score.

6. Resources: A score of 5 can generaliy be assigned as a default measure. Assign zero only if U'.ere s no land
resource use on an area of suspected contamination,

Sum the target scores.

Waste Characteristics (WC}

7. Enter the WC score determined on page 4.

Resident Population Threat Score: Multiply the scores for LE, T, and WC. Divide the product by 82,500.
Round the result 1o the nearest integer. If the result is greater than 100, assign 100,

MNearby Population Threat Score; Do not evaluate this threat if you gave a zero score to Likelihood af Exposure.
Otherwise, assign a score based on the population within a 1-mile radius [use the same 1-mile radius population
you evaluate for air pathway population targets):

Population Within One Mile Nearby Population Threat Score
< 10,000 1
10,000 to 50,000 2
>50,000 4

Soil Exposure Pathway Score: Sum the Resident Population Threat score and the Nearby Population Threat
score, subject to a maximum of 100.
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SOIL EXPOSURE PATHWAY SCORESHEET

Pathway Charsctenatics

Do any people live on ar within 200 ft of areas of suspected contamination? Yes No
Do any people attend schoal or daycare on Or within 200 1t of areas
of suspected contamination? Yes No
1s the facility active? Yes No If yes, estimate the number of workers:
Suspected
LIKELIHOOD OF EXPOSURE Contamination Relerunces
—TET EEE——
1. SUSPECTED CONTAMINATION: Surficial contamination can generally be assumed,
and a score of 550 assigned. Assign zerc anly if the absence ot surficial
contamination can be confidently demonstrated. LE =
RESIDENT POPULATION THREAT TARGETS
2. RESIDENT POPULATIQN: Determine the number of paople occupying residences
or attending school or daycare cn or within 200 feet of areas of suspected
contamination {see Soil Exposure Pathway Criternia List, page 18).
peagple x 10 =
—y —
3. RESIDENT INDIVIDUAL: i you have identified a resident population (factor 2},
assign 2 score of 50; otherwise, assign a score of Q.
118, 10, 5, =« O
4. WORKERS: Use the following table to assign a score based on the total number of
workers at the facility and nearby facilities with suspected contamination:
Number of Workers Score
9] Q
1t 100 5
101 10 1,000 10
>1,000 15
5. TERRESTRIAL SENSITIVE ENVIROQNMENTS: Use PA Table 7 to assign a value
for each terrestrial sensitive environment on an area of suspected
contamination:
Terrastrisl Sensitive Environment Typa Value
Sum =
LT
6. RESQURCES
T -
WASTE CHARACTERISTICS
Nnoa I, « 1N
7. Assign the waste characteristics score calcutated on page 4. WC =

RESIDENT POPULATION THREAT SCORE: LE X T X WC
82,500,
NEARBY POPULATION THREAT SCORE:

SOIL EXPOSURE PATHWAY SCORE:
Resident Population Threat + MNearby Population Threat
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PA TABLE 7: SOIL EXPOSURE PATHWAY
TERRESTRIAL SENSITIVE ENVIRONMENT VALUES

20

Tarrestrial Sensitive Environmant

Assignad Valus |

Terrestrial critical habitat tor Federally designated endangered or threatened species
National Park

Designated Federal Wilderness Area

National Monument

100

Terrestial habitat known to be used by Federally designated or proposed threatened or endangered SpecCies
MNational Preserve {terrestrial)

Nationat or State terrestrial Wildlife Refuge

Federal 1and designated for protection of naturai ecasystems

Administratively proposed Federal Wilderness Area

Terrestrial areas utilized by large or dense aggregations of animals [vertebrate species) for breeding

Terrestrial nabitat used by State designated endangered or threatened species
Terrestrial habitat used by species under review for Federal designated endangered or threatened status

50

State lands designated for wildlife ar game management
State designaicd Natural Areas
Particular areas. relatively small in size, important 10 maintenance of unique biotic CoMmMuriiies
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AIR PATHWAY CRITERIA LIST

This "Criteria List™ helps guide the process of developing a hypothesis as to whether a release to the
air is likely to be detected. The check-boxes record your professional judgment. Answers to all of the
listed questions may not be available during the PA. Also, the list is not ali-inclusive; if other criteria
help shape your hypothesis, list them at the bottom of the page or attach an additional page.

The "Suspected Release” section identifies several conditions that could provide insight as to whether
a release from the site is likely to be detected. If a release is suspected, primary targets are any
residents, workers, students, and sensitive environments on or within % mile of the site.

Check the boxes to indicate a "yes,” "no,” or "unknown" answer to each queastion. [f you check the

"Suspected Release” box as "yes,” make sure you assign a Likelihood of Release value of 550 for the
pathway.
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AlR PATHWAY CRITERIA LIST

SUSPECTED RELEASE

PRIMARY TARGETS

O oee <

O

O

=

o o =°

B!

()
O

—
o

Are odoars currently reported?

Has reloase of a harardous substance to the air
bean directly observed?

Ars there reports of adverse health effacts
{a.g., headaches, nauses, dizziness} patentiaily
resulting frorn migration of hazardous
substances through the air?

Does analytical or cireumetantial evidance
suggast a rolease 10 the air?

Qther criternia?

SUSPECTED RELEASE?

If you suspect a releass to ait, evaluate sll populations and
sensitive enviranmants within 1/4 mile lipcluding those
onsite) as primary targets.

Summarize the raticnale for Suspected Rolease attach an additionsl page if necessary):
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AR PATHWAY SCORESHEET

Pathway Characteristics

Answaer the questions atl the top of the page. Rafer to the Air Fathway Criteria List {page 21) 1o hypothesize whether
vou suspect that a hazardous substance release to the air could be datected. Due lo dispersion, releases to air are not
as persistent as releases to water migration pathways and are much more difficult to detect., Develop your hypothesis
concerning the reisase of hazardous substances to air based on "real time” considerations, Record the distance (in feet)

from any source to the nearest reguiarly occupied building.

Likelihood of Release {LR)

1. Suspacted Release: Hypothesize based on professional judgment guided by the Air Pathway Criteria List (page 21).
If you suspect a release to air, use only Column A for this pathway end do not evaluate factor 2.

2, No Suspacted Relaasa: If you do not suspect a releasa, enter 500 and use only Coflumn B for this pathway.

Targets [T}

3. Primary Targat Population: Evaluate populations subject to exposure from release of a hazardous substance from the
site, M you suspect a release, the resident, student, and worker populations on and within % mile of the site are
considered primary target population. If only the number of residences is known, use the average county residents per
household {rounded up to the next integer} to determine the population. [n the space provided, enter this population.
Multiply the population by 10 to datermine the Primary Target Population score. Note that if you do not suspect a release,
thera can be no primary targel population.

4. Secondary Target Population: Evaluate populations in distance categories not suspected to be subject to exposure from
release of a hazardous substance from the site. If you suspect a release, residents, siudents, and workers in the % - to
4-mile distance categories are secondary target populfation. If you do not suspect a release, all residants, students, and
workers onsite and within 4 miles are considered secondary target population,

Use PA Table 8 {page 23). Enter the population in each secondary target population distance category, circle the assigned
value, and record it on the far-right side of the table. Sum the far-right column and enter the total as the Secondary
Target Population factor score,

5. Nearest Individual represents the threat pased to the person most likely (o be exposed to a hazardous substance release
frem the site. If you have identified a primary target population, enter 50. QOtherwise, assign the score from PA Table
8 (page 23) for the ciosest distance category in which you bave identified a secondary target population.

6. Primary Sensitive Environments: If a release is suspected, all sensitive environments on or within % mile of the site
are considered primary targets. List them and assign values (or sensitive environment type (from PA Table 5, page 18)
and/or wetland acreage (from PA Table 9, page 23). Sum the values and enter the total as the factor score.

7. Secondary Sensitive Environments: [f a release is suspected, sansitive environments In the % - to ¥ -mile distance
category are secondary targets; greater distances need not bs evaiualed because distance weighting greatly diminishes
the impact on site score. If you do not suspect a release, all sensitive environments on and within ¥ mile of the site are
considered secondary targets. List each secondary sensilive environment on PA Table 10 (page 23) and assign a value
to sach using PA Tables 5 and 8. Multiply each value by the indicated distance weight and record the product in the far-
right colurnn. Sum the products and enter the total as the factor score,

8. Resources: A score of 5 can generally be assigned as a default measure. Assign zero only if Lthera is no land resource
use within 4 mile.

Sum the target scores in Column A {Suspected Release) or Colunmin B (No Suspected Release].

Woacte Characieristics {WC}

9.Waste Charactaristics: Score is assigned from page 4. However, if you have identilied any primary target for the air
pathway, assign either the score calcuiated on page 4 or a score of 32, whichever is greater.

Air Pathway Score: Muitiply the scores for LR, T, and WC. Divide the product by 82,500. Round the result to the
nearest integer. If the result is greater than 100, assign 100.
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AR PATHWAY SCORESHEET

Pathway Charscisnstics

Do you suspect a release (see Aur Pathway Criteria List, page 21)7 Yes No
Distance 1o the nearest indivigual: ft
A B
Suspactax No Suspected
LIKELIHOOD OF RELEASE Retusse Ralsase
15500 |
1. SUSPECTED RELEASE: if you suspect a release to air {see page 21), assign a
score of 550. Use only ¢olumn A for this pathway.
Loy

2. NO SUSPECTED RELEASE: If you do not suspect a release to air, assign 3
score of 500. Use only colurmn B faor this pathway.

Refarancas

LR =
TARGETS
3. PRIMARY TARGET POPULATION: Determine the number of people subiect
10 exposure from a suspegted release of hazardoys substances to the air.
people x 10 =
4, SECONDARY TARGET POQPULATION: Determine the number of people not
suspected to be exposed to a release to air, and assign the total population
score using PA Table B.
|80, 70,104 - 0.2, w Ol
5. NEAREST INDIVIOUAL: It you have identified any Primary Target Population
for the air pathway, assign a scofe of 50; otherwise, assign the Nearest
individua! score trom PA Table 8,
&, PRIMARY SENSITIVE ENVIRONMENTS: Sum the sensitive environment vaiues
[PA Table 5] and wetland acreage values (PA Table 9) for environments subject
10 exposura from a suspected release to tha air,
Sensitive Environmant Type Valie
Sum =
7. SECONDARY SENSITIVE ENVIRONMENTS: Use PA Table 10 to determine
the score for secondary sensilive environments.
* -1 fwdl
8. RESQURCES
T -
WASTE CHARACTERISTICS
1100 w 3N
3. A. It you have identified ary Primary Target for the air pathway, assign the wasts
charactaristics score calculated on page 4, or a score of 32, whichever is
GREATER; do not avaluate part B of this factor.
3T, w8

B. 1 you have NOT identitied any Primary Target tor the air pathway, assign the
waste charactaristics score calculated on page 4.

WC =

AlR PATHWAY SCORE: LR = T x WC
82,500
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PA TABLE 8: VALUES FOR SECONDARY AIR TARGET POPULATIONS

Nearost . Fapudation Within Oistance Category

Individual H 1 r 101 3at 1,000 3,007 10,001 30,001 | 100,001 | 300,007 | QGreater
Distance fchoose 10 ta ta te to to ta to to ta o than Population
from Site Populstian | hlghest] | 1o 30 100 00 1.000 1,000 10,000 | 30,000 | 100,000 | 206,000 |7,000000| 7 000,000 Valig
QOnasite 20 1 1 5 18 52 163 5121 1,813 5,214 | 16,325 | 52,138 | 163,246 L
>0 te % mile 20 t 1 1 4 13 41 130 408 1,303 4,081 13,034 | 40,811 o
>Y% o ¥ mila o 2 a o 1 1 3 9 28 ae 282 BE2 2,815 8,815 .
>% to | mila 1 a o 0 1 1 3 8 26 a3 261 a34 2,812
>1 to I miles [} o o 0 [+ 1 1 a 8 27 83 288 §33 o
>2 10 3 milas o ) o o a 0 1 1 1 4 12 3g 120 378 o
>3 to 4 milos - 0 a 0 a o o 1 1 2 7 23 73 229

Nearest Individual = Scora =

PA TABLE 9: AIR PATHWAY VALUES
FOR WETLAND AREA

Wetiand Area Assignad Valus
Lans then i acra 0
1 1o SO scras 25
Graater than 50 to 100 acrex 75
Greatar than 100 ta 150 acres 125
Groster 1han 150 10 200 acres 178
Graatar then 209 to 300 scres 250
Greater than 300 1o 40C acres 350
Greater then 400 to S00 acrep 4850
Greater than S00 acras S0Q

PA TABLE 10: DISTANCE WEIGHTS AND CALCULATIONS
FOR AR PATHWAY SECONDARY SENSITIVE ENVIRONMENTS

Distance Sensitiva Environment Type and Valug
Distanca| Walght {from PA Tabis & or 9) Product
Onsite D.10 X
' X

x
o-tami| 0025 |[x
x
X
1/4-1/Zmi| 0.0054 | x
x
x

Tatal Enviranments Score =
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SITE SCORE CALCULATION

In the column labeled S, record the Ground Water Pathway score, the Surface Water Pathway score,
the Soil Exposure Pathway score, and the Air Pathway score. Square each pathway score and record
the result in the S? column. Sum the squared pathway scores. Divide the sum by 4, and take the
square root of the result 10 obtain the Site Score.

SUMMARY

Answer the summary guestions, which ask for a qualitative evaluation of the relfative risk of targets
being exposed to a hazardous substance from the site. You may find your responses to these
gquestions a good cross-check against the way you scored the individual pathways. For example, if

only, yet your response to quastion #1 is "yes,” this presents apparently conflicting conclusions that

you need to reconsider and resolve. Your answers 1o the questions on page 24 should be consistent
with your evaluations elsewhere in the PA scoresheets package.
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SITE SCORE CALCULATION

considerations? |If yes, explain:

S s?
GROUND WATER PATHWAY
SCORE [S,.):
SURFACE WATER PATHWAY
SCORE (S,.):
SOIL EXPOSURE PATHWAY
SCORE (5,):
AIR PATHWAY
SCORE (5,i:
SITE SCORE:
Sng'*'stz'*'Ssz +Saz
4
SUMMARY
YES NQO
1. 1s there a high possibility of a threat to any nearby drinking water well{s} by migration of a
hazardous substance in ground water? O d
A. 1t yes, identify the weli(s).
B. If yas, how many people are served by the threatened well(s}?
2. Is there a high possihility of a threat te any of the following by hazardous substance
migration in surface water?
A, Drinking water intake O O
8. Fishery O d
C. Sensitive environment {wetland, critical habitat, others) d 0
D. If yes, identify the targeit(s).
3. Is thera a high possibility of an area of surficial contamination within 200 feet of any
residence, school, or daycare facility? a O
If yes, identify the propertylies) and estimate the associated population(s}.
4. Are there public health concarns at this site that are not addressed by PA scaring
O O
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APPENDIX B

PA INFORMATION SOURCES

This appendix provides lists of information sources o

are organized in two ways:

—+

o PA investigations. The lists

o Lists beginning on page B-2 identify information sources by category and explain
information provided by each source. The categories are:

-- Databases

-- Maps and aerial photographs
-- Files

-- Expert and other sources

® The reverse approach begins on page B-12. Categories of information needs are listed
and appropriate information sources are identified for each. The categories are:

-- General site information
-- Source and waste characteristics

-- Ground water use and characteristics
-- Surface water use and characteristics

-- Soil exposure characteristics
-- Air characteristics

More complete listings of PA information sources are available in EPA’s "Site Assessment

ice names, addresses, and telephone

information Directory.” This reference volume provides office names, ad
numbers of Federal, State, county, and municipal information sources.
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PA INFORMATION SQURCES
{Organized by Information Source)

MATADA SO
LM AHDAMOCD

Source: CERCLIS {Comprehensive Environmental Response, Compensation, and Liability
Information System}

Provides: EPA’s inventory of potential hazardous waste sites. Provides site name, EPA
identification number, site address, and the dates and types of previous
investigations.

Supports: Site location and general descriptive information.

Contact: EPA Regional offica

Source: HWDMS (Hazardous Waste Data Management System)}

Provides: EPA’s inventory of hazardous waste producers., Contains information such as
facility type, status, and ownership; RCRA status and permits held; treatment,
storage, and disposal activities; amount of wastes generated.

Supports: Site descriptive information and operational history, information on waste types
and quantities.

Contact; EPA Regicnal office

Source: RCRA (Resource Conservation and Recovery Act) Database Printouts

Provides: EPA’'s inventory of hazardous waste generators, Contains facility name, address,
phone number, and contact name; EPA identification number; treatment, storage,
and disposal history; and date of notification,

Supports: Site descriptive information and operational history, information on waste types
and gquantities,

Contact: EPA Regional office

Source: NPLES (National Pollutant Discharge Elimination System} Database Printouts

Provides: EPA's list of sites which have (or had} permits for wastewater disposal.

Supports: Site descriptive information and operational history, information on waste types
and quantities, permits.

Contact: EPA Regional office
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s Source: PATHSCAN
Provides: Identifies surface water drinking water intakes and populations served.
Supports: Locations of surface water drinking water intakes; populations served by surface

water drinking water intakes; stream flow of surface water bodies.

Contact: EPA’s Office of Water Regulations and Standards
Source: WellFax
Provides: National Water Well Association’s inventory of municipal and community water

supplies. ldentifies public and private wells within specified distances around a
point iocation and the number of households served by each,

Supports: Drinking water populations served by ground water,
Contact: National Water Well Association (NWWA)

6375 Riverside Drive
Dublin, Ohig 43017

Source: Grapnical Exposure Modeling Svstem {(GEMS)

Provides: EPA’s database of U.5. census data. Provides residential populations in specified
distance rings around a point location.

Supports: Residential populations.

Contact: EPA’s Office of Toxic Substances

Source: National Planning Data Coarporation (NPDC)

Provides: Commercial database of U.S. census data. Provides residential populations in

specified distance rings around a point location.
Supports: Residential populations.
Contact: National Planning Data Corporation

20 Terrace Hill
Ithaca, New York 14850-5686
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Source: STORET

Provides: EPA’s rapnsitory of water quality data for waterways within the United States.
The system is capable of performing a broad range of reporting, statistical
analysis, and graphics functions.

Supports: Geographic and descriptive infarmation on various waterways; analytical data
from surface water, fish tissue, and sediment samples; stream flow data.

Contact: EPA Regional office

Saource: Federal Reporting Data System (FRDS)

Provides: General information on public water supply utilities using ground water or surface
water, updated annually. Developed far monitoring compliance with the Safe
Drinking Water Act of 1374,

Supports: Name and address of public water supply, facility location, hydrological
identification, water source type and name, population served.

Contact; EPA’s Office of Drinking Water

Source: WATSTORE

Provides: U.S. Geological Survey’'s National Water Data Storage and Retrieval System.
Administered by the Water Resources Division and contains the Ground Water
Site Inventory file (GWSI1. This provides physical, hydrologic, and geologic data
about test heoles, springs, tunnels, drains, ponds, other excavations, and
outcrops.

Supports: Information such as lacal subsurface water level and use, hydrogeolagic unit
description, lithology, etc.

Cantact: U.S. Geological Survey or USGS Regional or Field office
12201 Sunrise Valley Drive
Reston, VA 22002

Source: Compliance Monitoring and Enforcement Logs (CMELs)

Provides: EFPA’s summary of compliance monitaring and enforcement logs used 1o review
the compliance and enforcement history of a facility and to correct and update
the data in HWDMS,

Supports: Site descriptive information and operational history, information on waste types
and quantities.

Contact: EPA Regional office
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MAPS AND AERIAL PHOTOGRAPHS

Source: U.S. Geological Survey {USGS) Topographic Quadrangles

Provides: Maps detailing topographic, geographical, political, and cultural features.
Available in 7.5- and 15-minute series.

Supports: Site location and environmental setting; latitudeflongitude; houses, schools, and
other buildings; distances to targets; surface water body types; drainage routes;
wetlands and sensitive environments; karst terrain features.

Contact: U.S. Geolagical Survey or USGS Regional or Field office
12201 Sunrise Valley Drive
Reston, VA 22092

Source: National Wetland inventary Maps

Provides: Maps delineating boundaries and acreage of wetlands.

Supports: Environmental setting and wetlands locatio