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PA REPORT REVIEW CHECKLIST

The preliminarv assessment !PAl renew checklist was designed to ~\"aluate the
quality ot PA work products. The review wtll ensure that EPA decision" concernmg
the disposition of sites are made in a nationally consistent. scientifically ..tsed. and
~tficient manner.

The order in which infonnation is presented in the PA does not ~ave to be
consistent with the checklist, but the PA should be organized in a logical sequence
and consistent with PA guidance. Relevant pages of the PA guidance manual
(Guidance for Perfonning Preliminary Assessments Under CERCLA, OSWER
Directive 934S.~IA. September 1991) are provided in parentheses throughout the
dlecklist.

All factual infonnation should be referenced in the PA report and PA
scoresheets with page numbers provided. The reviewer should place a checkmark in
the "Ref(s) Checked" column when infonnation is verified in the referencE'S. If the
infonnation is not supported by the reference material or the infonnation is not
referenced, the reviewer should place an NS (not supported) in this column. The
reviewer may write in the space proVided and attach sheets as necessary.

The reviewer should indicate in the left column whether the followmg
infonnation is included in the PA narrative by placing a Y (yes), N (no), or NA (does
not apply to the site) in the space proVided. Place an I (incomplete) in the left
column for infonnation that is included but is not complete, and an S (scoresheets) if
the infonnation is included in the scoresheets but not in the PA report. The bold.
italicized areas highlight several critical factors.

This checklist and the PA ~uidance manual can be ordered
from the ~ational Technical Information Service (NTIS) by calling
703-487-4650. To order both documents, the order number is
PB92-963303. The checklist by itself is order ~umber PB93-963342.



--------

I. PA Content

IntroductIon
Does the PA include the iollowing intormation:

A.gency/name of organization performing PA (p. 1-lS)

A.uthority under which PA was conducted (p. 145)

Site name (p. 14)

Site alias (names other than that entered in CERCUS) (p. 15)

Site address (street. city. county. state) (p. 145)

CERCUS ID number (p.15)

Site name and 10 number identical to CERCUS entry?

Purpose of PA (p. 145)

.. ReM stlltus (p. 16)

Comments: . _

ReUs)
Checked?

Did PA activities include:
File review? (pp. 21·23) Y/N_
Target survey? (pp. 31·32) YIN__
Site reconnaissance? (pp. 27·29) YIN__
Comments: . _

1 4/28/43



.):",r -.
=~'t'Ck~1..1 ?Site LO\:dllOn! Descnptioll

D~)es the P.\ mclude the iollowm~ mlOrmalll'n:

Geographic coordinates (ldtitude/longltude) (p. 40)

Worksheets for latitude/longitude coordinate calculations (p. 40)

Site setting/nearby land use (Appendix 0, p. 4)

Type of site (e.g.• plating facility. landfill) (p. 41)

.. Sitl st.,.s (.cti11l/ill4ldi",) (p. J4)

Years of operation (p. 40)

Current site activities/ use (p. US)

Current disposal/storage practices <p. 40)

.. Souru cllllr/Jctnization (acti",. inactivI. lind historical sourclS)
(p.42)

Dlscription (p. 43)

Dimlnsions (p. J4)

Known or susplctld wastes and haz/jrdous substanus (p. 40)

Dlscription of containmlnt and condition (p. 40)

Size of site (p. 14)

Site accessibility (identification of access restrictions, natural barriers I

Site location map (p. 145) and other figures

I-mile source radius (pp. 23, 145)

Overland drainage route(s) (p. 145)

Probable point of entry (PPE) to surface water (Appendix C. p. 3)

Nearest well. intake, residence (p. 145)

Sensitive environments (p. 145)



·-
•.:0 '..\::'e _

Site sketch tp. -HI

\tajor structures te.g., bllildin~s. pa\'ed areas. fencesl
(p. +4)

Source areas <p. +4)

Commi:!nts: . _

RE'f(s)
Qperational.tIistory and Waste Characteristics Checkgd?
Does the PA adequately include the following information:

Ownership (public/I'rivate/other) (p. 40)

Current owners. address(es). and dates of ownership (p. 40)

Current operators, address(es). and dates of operation (I" 40)

Former owners. address(es), and dates of ownership (I" 40)

Former operators, address(es), and dates of operation (I" 40)

Description of historical site activities (I" 40)

Description of wastes generatf~ on site (p. 40)

Historical disposal/storage practices (p. 40)

Historical information on spills (p. 40)

Past source areas (if a removal has occurred) (p. 40)

- Remcnull actions, inclulling descriptions, dates. agencies that conducted
the removal, and destination of wastes removed (p. 145)

q K"oWftlestimat,,' WlUt. Cfuantity (i.e.• constituent, wa.t••tream.
volume, and area, as applicable) for each source (pp. 44-51)

Information on permits, including issuing agency, date. discussion
of inspection re<jults. permit numbers. and violations (p. as)

.. Information 0'11 other regulatory agency involvement (p. 145)

3 4/28/93
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,Jther investigations. mciudm~ Identlnc.lnL'n ,'I tnvestlll;atmll;
l>;encv. date. and results (pp. 21-JOI

:'renous sampling, ii any. mcludmg dIScussion L)( anaivllcai
lata and summary oi results Ip. 145)

Comments: _

Ground Water Pathway
Does the PA include the following u <)nnation:

Physiographic province unde .lying site/sources

... Dqlth to shallowest aquifer (p. 56)

Penneability of strata overlying shallowest aquifer (p. 145)

:--Iet precipitation (p. 54)

Identification of aquifers in order of increasing depth
(p. 145)

.-\quifer dllSCription. including use, thicknesses, general
tlow direction (p. 145)

Confining I.lyers (p. as)
Aquifer int.ercoMf.!Ctions within 4 miles of the site
(or within ;! mile:; if sowce boundaries are well defined)
(p. 145)

Aquifer discontinuities within 4 miles of the site (p. 145)

... Karst featunl! (if non-karst, this should be stilted)
I"". 55, 57-5fJ)

Citizen complaints

Well closures (p. 26)

Ref(s)
Checked?

4/28/93
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Cumments: _

.. Is slAflicimt informlJtion provided to asuss the likelihood 01 a release of ha:ardous
substanus to groUftd watn? ("". 53-58) YiN__
Commmts: ,__

Ground Water TaWts
Is the following ground water target infonnation included:

.. Distance to nearest drinking watn well (p. 73)

.. Descri"tion of mu,dcip.' .ft4 stlJft4-by wells, including 'oe.tion!
distanu from site, 4f7lth of welUalfNifrr from which watn is
draWII (pp. 14, 62·65}

If municipal and stand-by wells are part of a blended system.
total number of welb/intakes that contribute to the overall
system and the pefCt~nt contribution of each well/intake within
the target distance limit (pp. 62-64)

.. Populations urt1ed by municipal well(s), including stand-by wells,
by distance cattgOI'Y within 4 miles of tht sitt ("". 14, 62-65)

.. Drscri"tion 01 "",,,ate well. within 4 mile. of tltt .ite,
including aquifn(;s) from u.hich watn is drawn and
associattd po""l'ltion per distance category (pp. 14, 65)

Other uses of ground water (e.g.• irrigation. industrial) (p. 75)

Wellhead Protection Areas (p. 74)

5

Ref(s)
Checked?
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_c'mments: _

- As PrIU1Itetl, does the ground wlltn pOJ1lllation usm"tion provide mough
infonnlltion toA cllicuillte lin HRS target valu? ("". 68-75) YIN__
Commmts: _

Surface Water Pathway
Does the PA include the following infonnation:

- Sketch of SUr/IIU wllter migrlltion pllth indicllting probllble
point of mtry (PPE) lind tllrget loclltiOJl$ ("". 82, B6-BB, 146)

Facility dL'lCharges to surface water (including
pennit infonnation)

- Distance to sUr/ace water (p. 81)

Floodplain designations/flood frequency (p. 83)

Surface soil type and penneabiUty of overland drainage route (p. 79)

Drainage area description (p. 79)

2-year, 24-hour rainfall (p. 79)

~ean annual precipitation (p. 79)

Water body types along 15-stream-mile migration route, including
segment description and intennittent/perennial depiction (p. 91)

Stream flow characteristics of each segment (p. 91)

Ref(s)
Checked?

-l/28/93



",suai slll;ns <11 (l'ntammal10n \",~ .. ' \1'; -n""n, "lress"a
'.e\!;etation, sediment dlscoloratlOf'. ,1Osence lH wlldliiel

'0 Q-)t:'p. ~ .. :,

?ishery, intake. and/or surt.lce water recreational
,Irea closures ,po 9::;)

Comments: _

.~ .

fir Is sufficient inform'tion provided to IlSS'!SS the likelihood of Il release of ha:ardous
substances to sWfp.ce wilter? (pp. 78-85) YIN__

.. ,"
Comments: _

Suriace Water Targets
Is the iollowing surface water target informatiun included:

fir Identification Ilnd lociltion of drinking wilter intakes, including
stllndby intllkes (p. 88)

'.' .

fir Popuilltion served by ellch intllke (Ilpporlioned popuilltion if the
intake is pllrl of a blended system) (p. 90)

... Description and lociltion of fisheries (p. 91)

Organisms fished

Other uses of surface water (p. 102)

Description and location of sensitive environments in or
contiguous to the surface water migration path (p. 92)

Refls)
Checked?



__ Wetland trontak;e lp. ',l31

C0mments: _

.. As presented, does the surfllU wllter POpullltioN descriptioN p",PiIle enough
irtfonfllltioN to C:llicuillte liN HitS tllrget v,.l. for tile drifllcillg wllter tllrtllt: PII. 88­
90, 9f-I02) YIN/NA__ fo· "e lI"mllN food chllill tllre.t? ("".91-92, Ifll-IOf)
Y/N/NA__ for tile mpirP l'flt.l tllrt.t? (pp. 92-93, 105-107) Y/NINA__
Commerrts: . _

Soil ExposuTt ./athway
Does the PA include the following infonnation:

.. ldentificlltion of known/suspected llrells of cortfamination
(pp. 119-111)

Discussion of previous surface roil sampling, including
analytical data and summary of results (p. 145-146)

Attractiveness/accessibility of areas of contamination

Ref(s)

Checked?

~il Exposure Tamets
Is the following soil exposure target infonnation included:

.. Residmus, schools, and da!l care centers artd associated populations
within 200 teet ot an area of known/suspected corttamination (or wUhin
200 teet and Q!!. the property of an "rea ot contamination if boundaries
of the art Ire well defined) (p. 118)

Work are.;, and number of workers on site within 200 feet of an area
of known/suspected contamination (p. 115)
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:.:;,e o,,-site/areas of contammation q.C.. resourceSJ (p. i::31

Terrestrial sensitive environments located on an area of
known/suspected. contammation (Pp. 116, 1::)

"iearby population within a I-mile travel distance in 0 to
1/4 mile. >1/4 to 1/2 mile. and >1/~ to 1 mile distance
(ategories (p. 124)

Comment5: _

- As prnated, dolS the soil exposllre pOplllation description prOTJide enollgh
inf_"tion to calcultJte a resiUnt pOplllation target ,u:lile? (pp. 118-123)
YININA__ Nearby population target vallie? (p. 124) YIN__

Comments:

Air Pathway
Does the PA include the following information:

Direct observation of substances released to air (p. 127)

Site reconnaissance safety monitoring instrument (HNu.
OVA) results

Desoiption of cover material/containment (p. 40)

Discussion of previous air sampling. if any. including
analytical data and summary of results (p. 127)

Reported odors/citizen complaints (p. 127)

9

Refls)
Checked'
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Ref(s)
Checked?

-

-.:e :\,'me: _

:.:n"wn reports oi ad\'erse health "lIe·::s assoCiated with
.1 5-uspected/known release (p. 1:::-,

(,)mments: _

Is Sllfficiertt iIIforrrelltiofl protJiud to /lSstss the likelihood of II ;relellu of 1111:/I",oIlS
Sllb.tllllU. to IIi,? (p. 126-130) YIN__

COlftlftDlts: . _

Air Tamets
Is the follOWing air target information included:

Distance to nearest residence or regularly occupied
building (p. 137)

Population within 0 to 1/4 mile. >1/4 to 1/2 mile. >1/2 to 1 mile.
>1 to 2 miles. >2 to 3 miles. and >3 to 4 miles (pp. 131-132)

Resources within 1/2 mile of the site lp. l-lO)

Identification and location of sensitive environments within
1/2 mile of the site (pp. 138-139)

Comments:_-'-- -,- _

10 ~/28/93



',Ie :"ame: _

iii" .-\s presented, does the air popul<ltion descnption provide enough inlonnation to
calculate an HRS target value? rpp. 13I-HO) YIN__

Comments: _

fhotodocumentation 1..2&
Are photos of the site, accompanied by a written description and reference to their
location on a site map, included as an attachment to the PA report? (p. 147)
YIN__

Comments:.

Documentation
Are the follOWing references included with the report?

Topographic map with 4-mile radius indicated (p. 23)

Population apportionment and calculation worksheets (Appendix C, p. 30)

County census data or population database (e.g., GEMS) (p. 24)

Field reconnaissance logbook (p. 29)
Comments: . . .

Is the information throughout the narrative adequately referenced? (p. 143) Y/N__
Comments: _

,

11 4/28/93



-'! ...

-\re statements In the narrative suppone<1 by the relerences cited? Y -\i

:,-'mments: --------- _

..\re page numbers provided in reference citations? Y/~__
Comments: . _

II. PA Quality
Does the PA provide sufficient information for 51 planning? YIN__

Comments:. _

•

< •• <

Is the injClrmation in the PA-repor
guidance! (pp. 143-144) YIN-:i.-

"i:,~.':'

·/)mments: .

i

.,:!~

'resented in a format consistent with PA

12 4/28/93



Q' Does tile P.~ sufficientlv address IliI t'llt/Ill'aV dllirelctenstics thllt eouid si~l;icantlv

:npace the site decision? Y/~'__ \/1 tllr'{et inrormation? Y/X __
HI site operational informatIon? rJ~ _
Cullllllents: _

.. :\n Wllstes adequlltely chllrllcterized bIIsed 011 IIvllilllble illl_IIHOII? ("". 44-51)
YIN__

COllllllents: _

.. Did the PA highlight concertls thllt IlIlIynot be IIddressed by HRS factors? (e.g.,
illllllillent uplosion potentilll, EIlIergency Response notificlltion) YININA__
Comments: _

III' Is the information presented in the PA report consistent u'ith the information
provided in the preliminllry HRS scoresheets? YIN__
Comments: _

13 -4/28/93



w .-\re ~'roiected releases of ha:lmiolls :mbstill/ces to ri,e ..nt'ironment. if Ii/IV.
llppropriate lor the site? YININil __

Comments:

.. Is tlte "aignlltiort of"",,,ary lin" secon"lIry targds af11"OprllJte for significallt or
patentilJll!! significllnt pIItftUHl!/'? YIN_
Comments: _

.. Daes tlte PA providt sufficient illformation to support a recommendation? YIN__
Does the mlitwn agret witlt the PA recommm"ation? (i.t., SEA, H, or LJ YIN_
Commmts: . _

4128/93



:'7.:6 P"nted on Recycled Paper

EPA'540IG-91/013
Publication 9345.0-01A

September 1991

Guidance for Performing Preliminary Assessments
Under CERCLA

Hazardous Site Evaluation Division
Office of Emergency and Remedial Response

Office of Solid Waste and Emergency Response
U.S. Environmenta' Protection Agency

Washington, DC 20460



NOTICE

The procedures set forth in this document lire intended as
guidancll to employees of the U.S. Environmental Protection
Agency (EPA), States, and other government agencies. EPA
officials may decide to fo'llow the guidance provided in this
directive, or to act at variance "11th it. baaed on analyai, of
specific lite circumstances. EPA also reserves the right to
modify this guidance at any time without public notice.

These guidelines do not constitute EPA rulemaking and cannot
be relied upon to create any rights enforceable by any party in
litigation with the United States.

Mention of company or product names in this document s[,ould
not be considered as an endorsement by EPA.
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1. INTRODUCTION

EPA headquarters and a national 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 typel; 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 amono 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 Federel facilities, PAs ccndueted
under EPA's Environmental Priorities Initiative (EPl), and PAs at sites that have previously been
extensively investigated by EPA or otheri.

1.1 PURPOSE OF THIS GUIDANCE

The purpose of this guidance is to provide instructions for conduetinc a PA and reporting results.
This guidance discusses the information required ro' evaluate a site and how to obtain it, how to
score a site, and reporting requirements. This docu.",ent also provides guidelines and instruction on
PA evaluation, scoring, and the use of standard PA IlCoresheets. The overall goal of this guidance
is to assist PA investiga~ors in conducting high-qualitv assessments that result in correct site
scre3ning or further actIon recommendations on a nationally consistent basis.

This document is structured as follows:

• Section " Introductioll: ?rovides background on tile purpose and implementation of
Superfund legislation, discusslls 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
reconnaiss;;:ll:e.

• Section 3, Site Evaluation and Scoring: Furnishes fattor-by-factl'r instruction to evaluate
the data collected to develop a site score using PA scoresheets, t'nd 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 FA report, and addresses tho use of a standard
form for recording site characteristics information.

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

1.2 CERCLA/SAAA lEGISLATION

In 1980, Congress enacted the Comprehensive Environmental Response, Compensation, and
liability Act (CERCLAI, commonly known as Superfund, to respond to the threats posed by
uncontrolled releases of hazardous substances into the environment. Section 105 of CERCLA
required EPA to establish criteria for determining priorities among releases or threatened releases of
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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 t6, 19821 to evaluate sites for
possible inclusion on the National Priorities List (NPl). The NPt includes those sites that appear to
pose the most serious threats to public health or the envirol'onent, 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 health 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, 19901. 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
pnasa begins with sitl! 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 10!S(dl of SARA established the PA petition as a formal mechanism for
citizens to report potential hazardous waste sites. Publication 9200.5-301 FS, ·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 Inform~tion System (CERCUS), 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:

• Preliminary Assessment: A PA is a limited-scope investigation performed by States and/or
EPA on every CERCUS site. PA investigators collect readily available information and
conduct a site and environs reconnaissance. The PA is designed to distinguish between
sites that pose linle 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 resilonse actions.

• Site Inspection (SI): If the PA recommends further investigation, an Sl is performed. Sl
investigators typically collect waste and environmental samples to 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.
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At the end of both the PA and 51, EPA applies the HRS to derive a site score and determine either
that further investigation is necessary or that the site should receive a "110 further remedial action
planned" (NFRAPI r6commendation. A NFRAP recommendation means that further action under
the Federal Suparlund progl'am is not planned; however, such sites may be reexamined later if
warranted. File information for NFRA? sites is prOVided to the State, or other regulatory
authorities. which may also take action on their own.

The 51 can be conducted in one stage or two. Often. the 51 can be structured to test the critical
PA conclusions that resulted in the recommendation for an 51; the information developed may be
sufficient for EPA to determine either that the site require, no further action or that it i,likely to
score high enough for NPl consideration. If further investigation is necessary to document an HRS
score. an expanded 51 can be conducted. A site with an HRS score of 28.50 or greater i' eligible
for proposal to the NPl. and a formal HRS package may be prepared.

Th::se ,tepa -- diacovery, entry into CERCUS. PA. 51, expanded 51 lif warrantedl. HRS package
prel»lr8tion, and placement on the NPl-- make up the site assessment phase of the Superfund
process. An important aspect of this process is its screening function, identifl,'ino site, that wHI
not score high enough or are otherNise ineligible for the NPl, and removing them trom further
consideration. While all sites in CERCUS undergo i! PA, only about 3 out of 5 Ihistori;;allyl have
been found to require an 51. and unly 1 in about 15 or 20 warrant placement on the NPl.

Decisions made eluring 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:

e fu!mediallnvestigation fRIl: An AI is cilnducted at all NPL sites. The RI is a field
invostigation to characterize the nature and extent of contamination at a site. The RI
Sllpports development, evaluation, and selection of the appropriate response alternative.

• flliuill.iUtv Studv IFS}: Based on the data collected during the RI. options for final remedial
aC'lions are developed and evaluated in the FS. The most viable cleanup options are
evaluated based on several criteria: ability to protect human health and the environment;
long- and short-term effectiveness; ability to comply with applicable State and Federal
requirements; ability to reduce waste toxicity. mobility, or volume; implementability; State
and commu<litv acceptance; and cost.

• Record of D9cision (ROO): After all facts about a site have been evaluated, EPA selects a
final remedy and prepares a ROD. The ROD supports selection of the final remedy by
dC1cumenting all facts, analyses, and policy considerations.

e Remedial D,,;gn/Remedial Action IRD/RAI: 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 maintenance of
the site, where necessary.

1.4 PURPOSE AND SCOPE OF THE PA

The purpose of the PA is tn 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
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emergency responsa and removal activities, fulfills public information needs, and generally furnishes
appropliate information about the site early in the site assessment process.

The scc'pe of the PA is defined in S~ction 420 of the National Oil and Hatardous Substances
Pollution Contingency Ptan 140 CFR Palt 3001, commonly known as the NCP. As the first stage of
investigation conducted for every site in CERCUS. 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 c:)rldueted during a PA. The scope of the PA must be sufficient to
complete a number of tasks:

e Review existing information about the site.
e Conduct a site and environs reconnaissance.
e Collect additional information about the site. with an emphasis on target information.
e Evaluate all information and develop a site score.
e Prepar') a brief site summary report and site characteristics form.

Developing an HRS score usually requires extensive analytical data along with a larlle amount of
other information about the site and its surroundings. At the PA stage, where the scope of
investigation and available hours are limited. it is not generally practical to apply the t'I{S in its
entirety. Consequently, to implement 'the HRS as a screening tool at the PA stage, EPA has
dllveloped a simplified evaluation approach to quantitatively assess a limited number of HRS
factors. The selected factors are strong indicators of the 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 AI 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 recommandation regarding site disposition. 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 1991 (see Figure 1·2), the range of hours required for PA activities at typical sites is
estimated as follows:

PA Activity Typical Range of Hours

Collect information 60 - 80

Reconnaissance 10·20

Scoring 5· 15

Reporting 20·30

Average total 120
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Figure '-2
PA Plot Study "-ulta

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 CERCUS.
The sites were already scheduled for PAs and there _re no previous EPA investigations at any
of them. Hours to perform tM PA -. tracked for 22 of the 27 situ and reported in four
major categoriu:

e Data collection
e Site reconnaiasanc:e
• Scorinr .PA lCOfQheeul
• Reporting (narrative report and lita c:harae:teriaticl data forml

An approximate breakdown of hours i••hown 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.
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The data and conclusions documented for the PA are the foundation of all future Superfund
activity. The PA is a critical stage in the site assessment process; sites must be accurately
characterized because incorrect tlite recommendations could waste resources or even endanger
human heahh Ind the environment. The l'A eVlluation Ipproach detliled in this gukJance supports
this requirement Ind ensures nationally cO.'l"istel1t data collection and documentation, resulting in
quantitative, defensible site screening recommendations within a limited budget.

1.& STRUCTURE OF THE PA

PA site eVlluation follows the structure of tho HRS and is divided into four hazlrdrJus substlnce
exposure routee called pathwayl: three migration pathwaYI (ground water, surfroce water, Ind lirl
and one exposure pathwlY (soil exposure). Each pathway represents a melns by which hlzardoul
substanc81 may pose I threat to human hnhh Ind/fit the environnltnt.

Pathway

Ground Water

Surface Water

Hazardous substance migration to lind within aquifers; potential
threats to drinking watar supplies.

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

,-----------------------_._----,
Soil Exposure

Air

Potential threat til people on or ne~r the site who may come into
contact with exposed wastes or arr-as of suspected
contamination. This includes both soU ingeltio,: and dermal
exposure.

Haurdous substance migration, in gaseous or particulate form,
thmugh the air; potential thrntl to people Ind sensitive
e"vironments.

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

Likelihood 'lf Release

Targets

Waste Ch9rlctaristics

Represents

R&lative Ukelihood of a hazardous substance migrating from the
site through the specific pathway medium (ground water, surface
water, "iri.

Presence of people, physical resources (drinking wlter wells or
surface wlter intakes), and environmental resources (sensitive
environments. fisheries) that might be threatened by release of a
hazardou'S substance from the site.

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 rellted
factors. Table 1·1 lists th,~ factors requiring explicit PA evaluation, b'f pathway and factor
category.

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

• Accurltely and completely support a ~ite disposition recommendation, Ind
• 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
developed to meet the needs of HRS scoring. PA terminology differs because information available
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 (,n page 161 defines most PA terms in this document. PA scoring factors
Ire I'SO defined in conj~,nction with flctor discussions in S8ctions 3.3 through 3.6. Severll terms
that are not necessarily pathway·specific, but apply broadly throughout the PA evaluation, are
defined in the foliowino sections.

1.6.1 Gener.1 Terms

...---_._----
lli!2!: The basic alement of site assessment requiring data collection and evaluation for
scoring purposes.



Tllble ,.,
PA FlICtonl by PlI1hw.y

Pathway , telihoocl of !!lie...

Ground Water Sulpected Release
No Suspected Release

Depth to Aquifer

FactgrI Wlfhirt factor Categorltl
WIatt Cb-actIrittjc. Ttrgttt

Hazardous Waste Quantity Primary T-aet Population
Sec:oncUtv T-aet Population
Ne~ Drinlcing Water Well
We/Ihud Protection Aru
Resources

Surface Water SuIpected Release Hazardous Waste Quantity
No Suspected Release

Distance to Surface Water
Flood Frequency

Soil Exposure Suspected Contamination Hazardous Waste Quantity

Air Suspected Release Hazardous Waite Quantity
No Suspected Release

Primary Taro-t Population
Secondary T-aet Population
Nearat Drlnlcing Water Intake
Re_
Primary T-aet FiIheries
Secondary Target Fisheries
Primary T-aet Sensitive Environments
Secondary T-aet Sensitive Environments

Resident Population
Resident lndlvidulll
Worbrs
Terrestrial Sen8itive Environments
Resources
Nearby Population

Primary Terllllt Population
Secondary T-aet PopuInon
Neareat Individual
Primary Target Senaltive Environments
Sec:ondlJry T-aet Sen8itive Environments
Resources



Fletor C'''GOry: A set of related factors. Each pathway consists of three factor categories .­
likelihood of release or exposure. targets. and waste characteristics.

PtthwlX: 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, lir, Ind soil e.posure pathways.

$guret: An Ir.. where II hozardous substlnce may hove been deposited. stored. disposed, or
piKed. Also, soil thot may have become contlminlted I' I mult of huordouo subotlnce
migrltion. In generll, ho_vlr, the volumes of lir, ground Wlter, surfKe water. and surface
water sediments thlt may have become contaminated through migration are not considered
sources.

aitt: The ar.. consisting of the aggregation of sources, the areas between sources, and are~
that may have been contaminated due to migration from sources; site boundaries are
independent of propertY boundaries.

"I"rdou, ,ybst,"" or hizordoys constituent: Material defined as a hazardous substance,
pollutant, or contaminant in CERCLA Sections 1011141 and 101(331.

"1Z'l'd~us wlste: Any material suspected to contain a hazardous substance. pollutant, or
contaminant ,hat is or was in a source.

1.6.2 Ternl. R"I;tlilo to neleasII

Suspected relea": A professional judgment conclusion based on site and pathway conditions
indicating that a hazardous substance is likely to have been released to the environment.
ISuspected release is the PA term analogous to the HRS "observed release."J
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No susp,ct,d r....u: 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 tne HRS •potential to

release. ".

, .'.3 Ttrmt 8IIatlna to Tarat1J

lImt.t: A physic'.1 or environmental receptor that is within the target distanc. limit for a
PIIrticular PIIthway. Targ,ts may include wells and surface water intakes supplying drinking
water. fl$heries. sensitive environments. and resources.

Taro.t DOiIY!ation: 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.

III!.Il't djstlnc, 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 ifor the
nearby population thread from areas of known or suspected contamination.

Primary tara't: A target which. based on professional 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 I or Level II actual contamination.•

Secondary taraet: A target which, based on professional judgment of sito 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 se(:ondary 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 TH': PA INVESTIGfUION

The investigative portic" of the PA primarily inv!llves collecting and reviewing readily available
information concerning the ~ite 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 Fo/ example, the firllt 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 llpecific waste SOUfces 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
thet are relevent end necessary to assess the threat to human health end the environment,
enhancing the efficiency of completing the task. Figure 2-1 can also be used as a checldist to keep
treck of data that he"", been collected and to identify remaining information needs. Two other PA
information acquisitkon tools are available:

• Appendix B of this document provides II general listing of PA information sources with brief
descriptions of the types llf 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 EPAI contains a much more
detailed compilation of PA data soun;es. 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:

• Verify the site name and location (i.e.. ensure that the site exists. and is not a duplicate or
'aiias' of another sitel.

• Collect and review readily avail.,ble file information.

• Determine CERCLA eligibility.

• Collect 'desktop' data.

• Conduct site reconnaissance.

• Identify the need for emergency response.

• Collect any additional information needed to develop the PA score.

Section 3 provides more detail 0,' factor-by-factor data collection and evaluation to develop a site
score. Reporting PA results is covered in Section 4. and reviewing results is outlined in Section 5.
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2.1 INITIATING THE INVESTIGATION
,

As the first step in the site evaluation and screening process, PAs Ere performed on a wide variety
of sites. PA sites may be Clbandoned or activ<;; they may be large (.perating facilities or small areas
where spills or illegal disposal of hazardous wastes has occurred. Significant amount~ 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 environmMtal statute, or a site whose location you cannot verify. The structured PA
approach described in this document applies to the mlljority of sites and the tYpes of information
typically available.

2.1.1 CERCUS

The NCP requires that a PA be conductod on llliGh site entered into CERCUS. Potential hazardous
waste sites identified by the Superfund program, or reported through citizen complaints or referrals
from other agencies, are entered into CERCUS. As site. progress thrOU1l11 the Superfund
program -- from PA through remediation -- EPA update. the information in CERCUS.

CERCUS cont3ins administrative information and the site name, adelress, zip code, county code,
latitudel10ngitude coordinates, date discovered, and date and tYpe of any previous site assessment
activity. CERCUS information is updated regularly and is available from hardc<'py printouts at EPA
Regional and State environmental agency offices.

Verify the physical existence of the site. Because site information is not generally screened before
entry into CERCUS, nonexistent sites or duplicate site names may be encountered. In the past, a
small percentage of sites entered into CERCUS 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 CERCUS more than once. Therefore, verify the site name and cross­
reference it against other entries in CERCUS to ensure it is not a duplicate entry. Be sure to cross­
check using the CERCUS 10 number, not just the site name, because distinct sites can have similar
or even the same names. The CERCUS 10 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 if' CERCUS have also-known-as (akal , .:.
from discovery at the local stage through inv"
changed te, be more descriptive (for examp\
Longmeadow Municipal Landfill!. Much o~

and local agency files, which may list the'
namEls by which a site is known is necest -. •..;>m•.:,
provides listings of all known aliases for site~ .)tered.

. as or "aliases.' As a site progresses
3 Federal level, its name may be
1ump may be changed to Former

, effort will involve accessing State
i t'vp name. Determining the different

hensive file search. CERCUS

Useflll information concerning local geology/hydrology and general site environs (e.g., wetlands,
other sensitive environments, local 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 also provide names and phone numbers of agencies and individuals
you can contact to obtain additional information. CERCUS can be used to identify nearby sites
using zip code, latitude/longitude, or county identifiers. Your office may have additional in-llnuse
tracking systems or printouts that list completed investigations.
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2.1.2 HWDMS

Th. Hazardous WISt. Data Management System (HWDMSI is another EPA database that lists all
known hazerdous waste producers in each EPA Region. HWDMS contains gen.ral sit.
characteristies information including type of ownership. operational status (i.•.• activ. or inactive).
type of facVity, Resource Conservation end Recov.ry Act (RCRAI status, types of permits held,
m.thods of wlSte disposal. and some waste quantity information. If HWDMS printouts are not
available in-house, they are available at EPA Regional offices. The quality 01 HWOMS data d.pends
on the frequency of update,. Therefore. sllp;Jlement lin'! information obtain.d with additional
Information from your review ~~ ":0 li'Iateriaia and dlacuaaions with EPA pers()/lnel (section 2.31.

2.2 D£TERMININQ CERClA EUGIBIUTY

The next step in the PA~ I' to collect and review readily available file Information idiscussed
in Section 2.31 andlnwatigate the Bite·, CERClA eligibility. Because Bit. screening is not generally
perfcrmed prior to CERCUS entry. some aitea entered Into CERCUS may be ineligible for CERCLA
re>;pense for atatutory and/or policy ruaona. For example, EPA poliey has g.n.rally beell to
r.spond under the RCRA program to Bites subject to the corrective action authorities of RCRA
Subtitl. C. thu, conserving CERCLA resourc.s. In other cas.s, CERCLA .xcll,;Jes certClin types of
rel.ases lind wast.s.

Hazardous substances. pollutants. and contaminants .ligible for CERCLA response are defined in
CERCLA Sections 101114) and 101(33). Th.s. include a variety of substances identified in
specific se..'tions of t"~ Fed.ral Wat.r Pollution Control Act. the Solid Waste Disposal Act. the
CI.an Air Act, and thh '~oxic Substanc.s Control Act, along with any other substance that EPA
may d.signate.

Regional EPA site assessment personnel are responsible for deciding a sit.'s CERCLA eligibility.
The PA evaluator is responsible for inv.'tigating CERCLA .Iigibility concerns and must inform EPA
sit. asa_nt peraonnel of any findings indicating the sit. may be ineligibl.. CERCLA .ligibility
conc.rns ahould be inve,tigated early during the PA proc.ss to avoid unn.cessary .xpenditure of
resourc.s on sites that should be .valuated under a different program. Note that, should a site be
d.termined ineligible for CERCLA r.sponse. the PA may be terminated by your Regional EPA site
assessment COrotict. In such a case. abbr.viat.d PA r.porting requirements may apply (see
Section 4.4).

Figure 2-2 outlin.s the proc.ss for determining CERCLA eligibility. Each of the categories on the
decision tree is discussed in the following subsections.

2.2.1~

EPA's Superfund and RCRA programs ov.rlap. Under certain circumstances and for a variety of
policy r.asons. 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 Ife r.sponsibl. for identifying sites that m3Y be subject to RCRA Subtitle C
corrective action and informing your Regional EPA sit. ass.ssment contact. Regional EPA site
ass.ssm.nt personn.1 \1\;11 decide wh.th.r to continu. CERCLA activities or to address the site
under the RCRA program.
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figure 2-2
CERCLA E11g1bllty Decision Tre.

Can the site name and location NO Potential NFRAP recommendation
be detennined/verified ? - oolite

6 YES

Is the site subject to the corrective
aellon authorities of RCRA YES PotentIaIIIFRAP recommendation

Subtitle C? and RCRA response

'NO

Doss the release or threatened
release involve only crude oil, YES Potential NFRJIP recommendation

fractions of crude 011, or refined - petroleum exclusion
crude 011 products (e.g., gasoline) ?

6NO

Doss the site hold an NRC license;
are the releases sUbject to financial YES Potential NFRAP recommendation

protection under AEA; or Is the site and NRC response

designated under UMTRCA ?

6NO

Do available file information and site Potential NFRAP recommendation
reconnaissance confidently rule out YES

- no CERCLA hazardous
the presence of CEFICU. hazardous substances
substances at :11", site?

~ NO
-

I Proceed with the PA
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The types of sites subject to the corrective action authorities of RCRA Subtitle C include:

e Currently operating RCR" ·Treatment, Storage, or Disposal Facilities· (TSDFs).

e Former TSDFs that operated as such for a period of time after November 19, 1980.

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

e RCRA ·Non- or Late Filers.·

Sites subject to RCRA Subtitle C include sites handling RCRA-defined hazardous wastes 1_ 40
CFR Part 261.3, Definition of Hazardous WlSte) which are currently, or were for any period of time
after November 19, 1980, functioning as TSDFsI_ 40 CFR Part 260.10, Definltions). 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 eligib~ity concerns pertain.

All companies handling RCRA-defined hazardous wastes were required to notify EPA of their waste
handling practices in 1980. Those that complied with this requirement were mailed a RCRA Part A
Operating Permit Application. Upon submitting the Part A Application, site operators _re 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, 1980, 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 19, 1980, but either never notified or delayed notifying EPA of their
waste handling practices. These 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 operatad :lS 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 themselves. Sites which had interim status but have proven
that they never operated as TSDFs are considered protective filers and are not subject to the
corrective action authorities of RCRA.

Computer printouts available from EPA list the current and past RCRA status of all sites that have
identified them..elves to EPA as hazardous waste handlers. Consult these printouts to determine if
the site being investigated currently hIS RCRA status. You must also inveltigat. 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 aleo 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
PI< stage (for more information, see EPA's ·Regional Quality Control Guidance for NPL Candidate
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Sites," OSWER Directive 9345.1-081. If during any stege of the PA investigation you come across
information that leeds you to believe the site might be eligible for RCRA Subtitle C corrective
action, notify your Regionsl EPA site assessment contact, who will disc:uss tile situation with
representatives of the RCRA program and decide whether to proc:eed with CERCLA investigativll
ac:tivities.

Table 2-1
ReM Ellglbllty Checldlst

1. Has the fac:ility treetecl. stored, or disposed any RCRA hazardous waste for any period of
time since November 19, 19801 IIf the fac:ility or site is a known "protective filer," c:heck
no.1

o Yes 0 No

IF THE ANSWER TO QUESTION 1 IS "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?

DYes 0 No

3. Did the facility file a Part A Permit Application?

If yes,

• Does the facility currently have interim RCM status?

o YIlS 0 No

DYes 0 No

It Did the facility convert its status from TSF to "Generator" or "Non·handler"?

DYes 0 No

If no,

• Is the facility a"Non- or Late Filer"? DYes 0 No

IF ANSWERS TO ALL QUlOSTIONS 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 PetroleYID Exclysion

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 terms, However. CERCLA does n(lt define the
specific types of petroleum products excluded.
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EPA's current interpretl!tion of the petroleum exclusion is that a release or threatened release
involving solely crude oil, fractions of crude oil, or refined crude oil products (e.g., gasolinel is not
eligible for CERCLA response action. However, release of a CERCLA hazardous substance (e.g.,
lead, polychlorinated biphenolsl mixed with oil. through either the addition of the hazardous
substance to the oil (e.g., oil-based paint, transformer coolantl, or as a result of the use of the oil
(e.g., waste oil containinp lead as a result of combustionl iI subje~~t to CERCLA. In addition, if a
CERCLA hazardous substance and oil are commingled to the exte"t that they cannot be· practicably
separated, the entire mixture is subject to 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 petroleum
exclusion, notify your Regional EPA site _ment contact. EPA will decicN whether the
inwsligation ahould I:OI'ltinue or the $ita should be dropped from CERClA consideration. Some
sites may have ..veraI waste sources, some eligible, others ineligible due to the petroleum
exclusion. Determining which _ are eligible and ineligible for CERCLA consideration will
facilitate an accurate eveluation of targets and waste quantity (diacussed in Section 31.

2.2.3 Other Eny!rpnnwrtl! StItutn

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

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

Releases of source, by·product, or special nuclear material from the 22 processing sites specifically
designated in UMTRCA lFe excluded from CERCLA response.

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

If you conclude after reviewing available background information that response at the site might
appropriately occur under any of these statutes, discuss the situation with your Regional EPA sit"
assessment contact.

2.2.4 Sit" With No Hllardoul SubltancII

Occasionally your review of available file information will yield 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 health 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 baen, at the
.site before "no further action" could be 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 reconnaissance of the site
(Section 2.51 to visually verify the lack of hazardous waste sources.
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2.3 FILE SEARCHES

for many sites. a great deai 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 Wpe of
information Clln 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 site'~ that your office has previously investigated.

Before initiating a file search, you should be familiar with the checklist of PA information needs
(Figure 2-11, particularly the general site information and source description sections. Also be
familiar with the criteria lists in the PA scoresheets C/\ppendix Al and be aware of the types of
questions you need to answer to evaluate the threat of a release from the site and potential
impacts on human and environmental targets (Section 31.

2.3.1 TyDtI of InfQrmation

Information gathered through file searches can be useful in developing professional judgement
hypotheses concerning the rf'lellSe of hazardous substances from the site and the exposure of
targets to release<i substa;.ces. Collect~5 much information r.oncerning waste handling practices
as possible. This includes infum.atir.. ; on waste containment a'1d general housekeeping practices.

Documents of particular intarest 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) notificMion forms. filed by faciliti.}s to notify EPA of
hazardous substances they handled). waste hauling manifests. analytical salJlpling results. records
of citizen complaints. records of violations, and court o-ders.

Site sketches. maps. and aerial photographs can help identify source types am' locations. Permit
applications. waste haUling manifests. ,lnd Federal huardous waste notitica\ion form~ can supply "-
data on the specific types and quantities of waste generated and/or disposed. Previous insP6ctions
can provide information on source types. past environmental impacts. and targets. Ana,ytical
lesults of monitoring or inspection activities can provide valuable data concerning the types of
hazardous substance!'; found at the site and possible releases. Additionally. citizen complaint
reports and court orders may also pmvide 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 prepar~,d by the local board of health 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 initial step in the site assessment process. Should
the sile move beyond the PA. data sources used during the PA may carryon to the SI and could
eventually be used to support placement on the NPL

2..3.2 CPA Realonal Files

Generally. the first files you will access are at Regional EPA offices. In somo Regions. the EPA site
assessment contact will givra you the files when you receive the PA assignment. In other Regions.
you may need to coordinatll with the contact to gain access to all the necessary files. The PA is
the first step in the Superf'Jnd 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 belln tha
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subject of some Federal action such as a removal, regulatory inspection, or permit application. In
th"A8 instances, Regional files may contain information that will be useful for completing the PA.

First access Regional site as~..ssment files. These may contain useful documents such as CERCLA
103(c) notifICation forms, PA patitiO••S, or reports on previous site assessment activities at the site.
TheAe 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 Suparfund files. For example, the site may have h.ld a Suparfund
removal action (fencing the lite, physical removal of hazardoul wast... closing of wells, supplying
alternative ddnking water, or other emergency measures). Removal program files may provide
useful inforrr:ation concerning waste sourc... typal and quantitiel of wastel, and past
environmentallmpaets. Coordinate with your Regional EPA site assessment contact to determine if
other Superfund offices have infcnnation concerning the site being evaluated and to ICcess those
files.

You also need to research F.PA offICes outside the Superfund program, such as RCRA and the
National Pollutant Discharge Elimination System (NPDES) program. They may have parmit
applications and monitoring results with information on spacific waste typas and quantities,
sources, typa of site oparations, and oparating status. Coordinate with your EPA site assessment
contact to access and review files ffom other Regional programs.

2.3.3 Stett Enyjron!!ll!!tll Agency Fill

Historical files of State environmental agencies may provide information about the site, as many
sites investigated under Suparfund were originally discovered by or identified to a State agency.
For State environmental agency parsonnel conducting PAs, files should be readily available. For
others, the process of gaining access to State agency fil,s 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 example, 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.

AI with Federal filel, Stat, fil.. may contain information derived from parmit applications, previous
investigations of the site, or from reported environmental impacts. While reviewing State files,
gather information concerning the site'~ operating history, specifically regarding waste types,
quantities, and sources; typa of site operations; ownership history; and historical waste handling
and disposal practices,

2.3.4 In-House FI"

Although in-house files generally wi!! not provide information specific to the site, they too can be
useful sources of information. Rese,,-ch the possibility that other sites in the vicinity hilve been
investigated by your office. In-house files fOf such sites can provide data on local geology,
hydrology, and other site environs information. In addition, valuable targets inbrmation 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 investigftions on sites in the gllneral vicinity of your
site are also good resources. These individuals may be able to provide ref;ommendations for
sources of information for specific data elements le.g•• the name and telephone number of an
Individual at the State Fish and Wildlife Depanment helpful in Identifying fishltries and endangered
species habitatsl.

2.4 OBTAINING -DESKTOP- INFORMATION

A comprehensive taroets survey to identify human populations, sensitive environments. and
fisheriea potentially affected by the site is a IMjor component of the PA. Much of this information
haa little to do with waste types or the facility's historical waste handling practices, and wiN not be
found during the file searches discuased in Section 2.3. Preliminary identification of targets and
related data gathering may, ho_ver, be accomplished without leaving your office 1_ pathway
target cliacussions in Section 31.

Oesktop data sources can provide information concerning geology underlying the site and in the
immediate vicinity; location of surface water bodies, fisheries. _tlands. 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 MIJII

Maps p~ovide 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 IUSGSI 7.S-minute topographic quadrangle maps covering the 4-mile radius around the site,
as _II as the 1S-mile surface water migration route. USGS topograp/:ic 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. It is a good idea to either order mUltiple copies or make
photocopies that you can write on. Once you have receivllo your topographic maps. splice them
together las necessaryl, outline the site ,(self. and have a draftsperson draw a series of concentric
circles around the site with radii of 14 mile. % mile, 1 mile, 2 miles, 3 miles. and 4 mi!as. This will
be useful to identify and evaluate targets (Section 31.

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 rnident. Topogrephic 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 r;ounting 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 II.S. Fish and Wildlife Service (USF&WSI 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 can 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 (FEMAI or from local insurance offices. These maps can be used to determine
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the floodplain in which the .it. i. Ioc.ted. Propertym~ delineating hiltOric.1 .ite boundaries m.y
be .v.i1.bl. from the communitY or countY tax a.....or'. office. You may want to obtain th.se
mapa during the .it. r.conn.issanc. ldiacussed in Section 2.5). Thill maps may be u••ful to
identify .r... that wer. onc. part of the .it., but .r. not identified •••uch on curr.nt m.p.. For
ex.mpl., • particular parc.1 of land that ia curr.ntly a community besaball field m.y h.v.
pr.viou.ly been own.d .nd oper.ted a•• landfill by the facility you .r. inv.stig.ting. Such
information ia valuable for identifying .nd characterizing sourc••.

2.4.2 Gr'n's Inforllllt!pn

As part of the PA inveatlgation. vou IlMd to collect lnftlfmat!'Jtl on the gerteral stratigraphy in the
vicinity of the lite. Your~ may have • cotIecticIlI 0.' caclogic reforencu thet may Inctude the
atudy _. 0therwiM. USGS fiIk! offlces can PtOvide geologic reference matelWa. In addition.
Stete geologic" aurveya can PtOvlde usafuI reference cIoc:umente that typic:atly include detailed
taehnic.. d..crlptiona••Ir.ligrephlc columna. and crou-MCtIona. Thia type of infonnatlon can be
uaec; to develop the lJIl...... deIcrlption of the geologic atrata and ..ulferl.) uncIerlying and in the
vicinity of the lite. evalu.te depth to the .hallowelt 8qulfer••nd PtOvide information on the nature
and properties of geologic materials between thl!l aurfllC. ancI und.rlying 8qulfer•.

Oth.r rel.ted sourc•• of information on local geology and ground water use include • v.rietv of
ground water ref.renc.. published by USGS and St.te geological surv.y.. Some Stat•• have
.xtensiv••Nd'" conc.ming ground w.ter resoUfcea. TheM can provide d.tailed de.cription. of
.quif.r••nd their u••• in diff.rent region. or geog'~?hIC .reas. Som. mtli lIViln includ. f.irly
compreh.nsiv. well inventories th.t identify public .nd priv.te well loc.tlon., use•• depths•
• creened interv.i•••t.tic w.t.r I.vel., .nd r.lated inform.tion.

The geology d.partm.nt. of Ioc.l or St.te universiti•••re .nother .ourc. of inform.tion on the
geology of the .rea. Univer.ity Iibr.rie. m• ." h.ve .tud... concerning loc.1 geology. and univ.r.itv
prof.llor. m.y be .xpart. on 1oc.1 g.ology. Public w.ter .upply utilitie••nd Ioc.l w.ll drilling
compani•• may .Iso provide Information on geology, Including d.pth to sh.llow••t .quif.r .nd
compo.ition of geologic .tr.ta in the viclnltv of the .Ite.

2.4.3 D.b•••• .,d Q,gar'pblc InfoDDltign Syltlm~

A v.ri.tv of d.t.b•••• c.n provide Inform.tion .bout targ.... Th. G.ogr.phlc.1 Expo.ur. Mod.ling
Sy.tem lGEMS) i. m.lntelned by EPA'. Offlc. of Toxic Subat.nc...nd provld.. U.S. Bur••u of the
Cen.u. popul.tlon d.t. for "pacifl.d dl.t.nc•••round • point loc.tlon. GEMS c.n be .cc...ed
onlin. through. per.on.1 comput.r .nd mod.m. Your Regional EPA .It.......m.nt contect c.n
provide Inform.tion on ICc...lng GEMS. A. Input, GEMS r.quir•• the gl<\Or.phic coordin.t.. of
the .it••nd the dl.tenc. c.tegor'" for which you dealre population information. Thi••pproach
maahea conveniently with the PA .valuatlon of IIOputItlon In conc.ntric dl.t.nc. c.tegorl.. around
the .ite, out to • dl.t.nc. of four mil... GEMS doe., however, h.v. Iimit.tion••• particularly for
the sm.ller di.t.nc•• ne.r the .ite, .nd for .ite. in rur.1 .rell where population. are tvplcally thinly
distributed. Section 3.6.2 di.cu.ses the .pplic.tion of GEMS data in more detail.

WELLFAX i•• water re.ource database, maintained by the National Water Well Allociation
lNWWA). WELLFAX contains NWWA'. inventory of municipal and communitY water .upplies and
providea the number of hou.ehold••erved by public water systems. private well., and ot!18r water
supply .ourc... The Feder.' Reporting D.t. Sy.tem lFRDS), maintained by EPA'. Office of
Drinking W.ter, contain. general information inclUding name, addres., and population aerved by
public water supply utilities using ground water or surface water.
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For surface water. PATHSCAN can provide information concerning both municipal and private
drinking water Intakes. PATHSCAN is maintained by EfA's Office of Water Regulations and
Standards.

Many State. also have databa.e. (usually maintained by environmental agellcies) that can be u!:ed
for preliminary identification of public drinking water supplies. Some State geological surveys
maintain well 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 .trata underlying the site and in the general area.

Many of theM dat.b..... especially those containing information on drinking water wei". _
Incomplete. You ahouId not rely exclualvely on such databaaea to determina ground water target•.
Alway. verify information obtained from datab.... by contacting each community Iocat~d within
the taroet cllatanc:e limit to identify drinking water auppIy _... At a minimum. datahsu m.y
provicle the names of the different public: or privata water companies that yOU need to contact.
How to contact public: water utilitiu is dlac:usseclln Section 2.4.5. Appendix B providea a general
listing of datab.... that can be uaecl to gather various type. of PA information; the "Sita
Aaaeument Information Directory" (available from EPA)ldentifies Regional and State-specific:
database••

Another uselul tool for gathering PA data is • geographic information system (GIS). Manyoffices
have GIS software that integrates various type. of database. to provide information concerning
.pecific geogr.phic area. or point locations. For example. with only the latitudeJlongitude
coordinat.. for. site. yOu might be able to use an in·hou.e GIS to gather population information
for the area around the .ite. plot on a map the locations of all public drinking water well. and their
service .r.....nd obt.in geologic dat.. The specific types of data available will depend on the
satup .nd .tructure of the GIS. The quality of the data depends on the frequency of updating.
making follow-up d.ta celllection and verification advisable.

2.4.4 A,riII ",otgpraphy

HI.torical .erlal photograph. I)f the site can identify source areas that may not be visible during a
routine reconnaissance due to physical change. to the site during the years of operation (e.g..
surface lmpoundment~ that have .ince been backfilled and paved ovor). Current aerial photographs
will provide an overall view of the .Ite layout that may not be available from the ground. Aerial
photograph. c.n help identify and document the location and distance to various target.. Identify
the lurface w.ter mlgrltion route. identify and quantify lource Ire.., lind many other applicationl.

Although aerial photographl can be helpful during the PA, do not expend undue effort or cOltl to
obtain them... mOlt of the information they provide can be Obtained from other lources as wen.
in certain lnltanc... however, thflY may be especially helpfui. For example, if .ite accesl problems
prevent yOu from performing an effective reconnail..nc:e (Section 2.5). or if you have very little
Information concerning site operations, historical aerial photographs may be able to provide
information on wa.te di.po.al areas.

Good 10urCII for aerial photographs at the PA stage are local ones, inclUding the local tax
as.essor·s office. local planning or zoning commission. and the State department of highways and
transportation. These sources may be able to provide aerial photographs 0/ the site and
surrounding area relatively quickly and inexpensively. Other sources of aerial photographs include
EPA's Environmental Monitoring Systr.ms Laboratory (EMSL). EPA's Environmental Photographic
Interpretation Center (EPIC). the U.S. Army Corps of Engineers (COE). the Sell Conservation
Service (SCS) of the U.S. Department of AgricultufOl (USDA). and the USGS. EMSL and EPIC are
the official EPA departments responsible for providing aarial photogl'aphy; their main services are
archival searches fOI current and historical aerial photographs and Interpretive ,lnalyses. It Is 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 Tllmone Iogulrl"

During the PA, you can use the telephon& 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
aervicn and Natural Heritage Programa. Local emergency response unit. le.g., fire department)
may be able to provide information on tile types of hazardous substances used and stored at active
facHities. 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 moat 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 Hmit to identify the appropriate offices that
can provide information on water supplies. Largsr 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 Ipublic 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 followiog questions are examples of what to ask water authorities about
drinking water supplies:

• OMS the community have a centralized drinking water supply system?
• Is ,t public or private?
• Is the source of drinking water ground water, surface water, or a combination of the two?
• W!lere 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 capable of
reaching any part of the system?
If so, what percent of the system's output is supplied by each well?
How ma.1V 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 we!!s 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 resultsl?
Are thllre private wellS 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 wells and distribution areas on
a '(opographic map?
Do 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 flow rate of the water body from which each intake draws?
How many people are served by the system?
Is 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 system 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 syste'lls (ask for 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 threatened 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 (I.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.
• N.lme, affiliation, and telephone number of the person contacted.
• Name and affiliation of the person making the contact.
• Pmpose of the call and qUI:stions asked.
• Summary of the conversation and pertinent information obtained.
• A,~tion 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;
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an onsite reconnaissance may be performed, as appropriate (NCP, 40 CFR 300.4201. Depending
on information needs and the type of reconnaissance, activities may include an onsite visit, an
offsite perimeter surVllY, a site environs survey, and collecting additional 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 SI is necessary, a
reconnaissance may not be required to complete 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 (_ Section 2.2 for discussionl.

When conducting a reconnaissance, pay panicular attention to physical "atures of the site (e.g.,
dimensions al\Clllocations of sources, buildingsl and the surrounding area. Record any observations
that differ from descriptions gathered through previous data collection (e.g.• a new housing
development not shown on the topographic map). Another important aspect of the site
reconnaissance is to evaluate the need for a remov. action. A removal action could include the
st~ationor removal of wastes. fencing the site, or oth"r emergeOl:y 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 fr'Dlrina far the Sit. 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 needs, Figure 2-11.
Decide whether to perform an onsite reconnaissancll or an offsite reconnaissance, depending all

considerations including:

• Regional EPA specifications for performing site reconnaissance during the PA.
• Type of site and operations.
• Amount of information available concerning sources.
• Status of the site (i.e., active or inactivel.
• 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.
e Health and safety concerns.

Consider whether an onsite reconnaissance is necessary 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 accus, and for which little information is available from file searches and desktop
data collection activities. These same circumstances may make an onsite rE.connaissance
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 ensite 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
ac'::ess. In other Regions, State and/or contractor personnel may makt. access afrangements.
Obtain ;:'e proper procedure for gaining legal site access from your EPA site assessment contact, or
follow yOl!f established in·house operating procedures (if availablel. Finalizing access arrangements
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may take considerable time, so initiate actions to obtain access immediately ,lfter 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 sit" 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 neare3t 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, heahh and safety monitoring equipment le.g., HNu,
OVA, radiation meter), and extra cor'es of topographic maps to mark target locations, water
distribution areas, and other imponant observations.

You also need a logbook to record observations and activities while in the field. Each PA
investigatiol' requires its own logbook, which is a standard reference for the PA narrative report
(Section 4.21. Use the logbook to record such things as:

• Visual observations of the 5it8 and its surroundings
• Descriptions of photog.aphs taf:.en
• Conversations with site personnel or neighbors
• Visits to local authorities and information obtained
• Housecounts and other observations relating to targets
• Freehand site sketch

Record activities and observations in the logbook liS 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
ent,ared. 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 logbook page.

2.5.2 Conducting Onsite Reconnaissance

The major advantage of an onsite reconnaissance is the opportunity to visually observe the site and
the sources. Characterizing the site and sources is a critical task in the site evaluation proc.ess.
Durin~ the onsite reconnaissance, you may be able to estimate or measure source areas 01'

volumes, examine facility files to obtain hazardous waste quantity data, observe waste handling
practices. and possibly detect sources and targets le.g., drum disposal area, onsite residents) not
previously identified during file searches and desktop data research.

Source Characterization and Target Identification

During the onsite reconnaissance, concentrate on characterizing potential hazardous waste sources.
Record in your logbook detailed descriptions of each source, including 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

Additional Data Collection

During the onsite reconnaissance you may have the opportunity to review available facility records
and interview site operators or workers. Look for documents that provide information on the types
and quantities of waste produced and/or deposited. These may include waste hauling manifests,
permits, and internal waste management records. When interviewing site representatives, attempt
to gather information concerning past and present disposal practices as weil as any past
environmental problems. For example, ask if there have ever been any spills at the site, problems
with contamination of onsite wells, health problems encountered by workers, or complaints from
neighboring residents about odors or other types of environmental impacts.

30



Site Sketch and Photodocumentation

Prepare a sketch of the site in the logbook notino 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 boundariesl, locations and distances from sources to all targets (e.g., onsite
residents, wells, surface water bodies, sensitive environmentsl, significant site features (e.g.,
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 drumsl 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 narrlitive report.

All photographs taken during the site reconnaissance need to be documented in sequential ordor in
the logbook. Create a table in the logbook to record photograph information. Include thll number
of the photograph le.g., number 12 of 36 on roll 11 I, 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-17I:

Roll Number 1, 36 photographs available

Description

1 0800 hours Leaking drums in dru", dispo~<,' area located on the far east side
of the property. Piloto taken while facing north.

,..,alth 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 ~nductingOffsite 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
tht' 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 to tho
extent practical through a perimeter survey. Other main objectives are to:

• Verify target locations close to the site
• Gather additional information concerning the overland flow route to surface water
• Determine land uses in the vicinitY of the site
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P.rimet.r Surv.y

A perimeter survey consists of walking or driving Mound the property. but not aetuaHy entering.
During the p.rim.t.r surv.y. att.mpt to obtain a vi.w of the sit. from public acc.ss ar.as and
record your observations in the fi.ld logbook. Be aware of private property rights and restrict your
movements to public ar.as; do not trespass private property (either the site itself or neighboring
properties) unless you receive permission from the property owner (either in writing in advance or
verbally at the time of your visitl.

The objectives of the perim.t.r survey are the same .. those for the onsit. reconnaiMance.
Concentrate on c:haracterizlno potential huardoua waat. lIOIlfCM. lncludlng 1O\IfC. type••
dimensions. location. end .videnc. of poor containment. To the extent prac:tical...tirnate the .,..
or volume of iOUfC88. Photograph the lite and aurrounding ara for cIocurnentation purpoaea.
Record photograph, in yOUr logbook ac:cording to the procedura diac:uaecl in Section 2.5.2.
Record lnformatlon concerning public acceaa. AIao look for .vldence of hazardoua aubatance
migration from the lite. lncludlng .treaaed vegetation. ar... of visibly .tained soil. or possibly an
outfall discharging to a .urface water body.

Site Environ. Survey

Th. purpose of the sit••nviron••urvey i. to id.ntify and v.rify the .xi.tence and locations of
nearby targets. A windahield .urv.y (i.... a look .round by car) of the surrounding area is useful
for this purpose. A. part of the windahi.ld .urv.y. perform a house count to obtain population
estimat.s for ara. n.ar the sit•. ldantify r••idential .,... n.ar the .it. that rely on private wells.
V.rify the overland flow rout. to the n.arest surfac. water body; if possible. walk .long the flow
route and look for evidence of haz.rdous substanc. migration. R.cord any f.atur.s of the
surrounding area that may not be indicated on the topographic map. such as new housing.
busin.ss. or comm.rcial dev.lopm.nts. Transcribe all of the information collect.d during the
perim.t.r and local .nvirons .urv.y onto your local sit••nvirons sk.tch or topographic map.

Additional Data Collaetion

During the offsit. r.connaissanc.. you may visit a number of local authoriti.s to CO!!OICt additional
information. Local h.alth d.partm.nts may have information conc.rnlng Insp.ction. perform.d at
the site. past complaints from n.arby r••id.nts I••g•• odors••mok•• unsightly condition.l. and
h.alth Impacts attrlbut.d to the lit.. As dlscuss.d In Section 2.4.5. local wat.r authoriti•• may be
abl. to provld. wat.r distribution maps or mark the location of public drinking wat.r .upply sourc.s
and distribution ar.as on a topographic map. In addition. wat.r officials may provide Information
on prlvat. wat.r w.ll. In the vicinity. Th. tax a•••••or·. offic. may have information r.garding
own.r.hip and boundary hi.tory of the .it.. which may l.ad to the dl.cov.ry of oth.r hazardous
wa.t••ourc•• not pr.vlously Identifl.d.

2.6 EMERGENCY RESPONSE CONSIDERATIONS

During the .it. r.connaissanc•• you must be al.rt for conditions that may warrant immediate or
emergency action. and notify your Regional EPA site assessment contact of such situations. At
any time during the site aSS8ssment l)rocess. a removal may be performed at a site. CERCLA and
the NCP 140 CFR 300.4151 authorize and generally define removals as actions taken to eliminate.
control. or otherwise mitigate a threat posed to the public health or environment 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 to avoid a more serious
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future problem le.g., cont.inerizing haz.rdous suhst.nces 'a.king from deteriorating drums may
prevent ground water from becoming c"ntamin<lttldl.

Removal actions can include, but .re not limited to, any of the following Isee 'Superfund Removal
Procedures,· OSWER Directive 9360.3·()1):

• Fencing tha site
• Providing 24·hour securitY to rastrict public access
• Stabilizing wasta sources such as leaking drums or overflowing surface impoundments
• Phyalcal removal of hazardous substancell
• C.pping .reas of obvious contamination
• Assessing the need to tempor.rily reloc.te populations
• Providing alternative drinking w.ter supplies

Before EPA initiates • removal action. EIIl8I'Q8llCV Response Division IERD) personnel perform .n
_t to determin4l if removal action is appropriate. The PA investig.tor is responsible for
identifying sites that may w.rrant remov.l ....ssments; your Region.1 EPA site ....ssment
contact, in consuh.tion with remov.1 program personnel, will determine whether • removal
8lIsassment is necessary.

Site conditions th.t m.y require immedi.te response or emargency .ction .re likely to be obvious.
For ex.mple. conditions that .1I0w hum.ns to easily come in direct contact with hazardous
subst.nces le.g.. unrestricted public .ccess to are~s with expoted hazardous substancesl may
warrant some form of emergency response, as would site conditiont that allow continuous releases
of h,zardous subst.nces into the environment la.g., wet surlace impoundments with in.dequate
overflow controls). Types of conditions that might lead to a removal a.>sessment include, but are
not limited to:

• Threat of fire andlor explosion

unstable h.z.rdous materials are stored onsite
reactive m.terials have been disposed of together
former military site with unexploded ordinance

e Threat of direct cont.ct with hazardoys sybstances

unrestricted public access to exposed haz.rdous substances
runoff carries hazardous substances to pUblicly used surface water bodies
haz.rdous substances have migr.ted onto residenti.1 properties

• Thrlat of a cQotin\ling r,lea'I of hazardous sybstanc,s

sources ara poorly cont.ined le.g., deterior.ting drumsl. possibly threatening ground
water by r6leasing hazardous substances .t or below the surface
surf.ce impoundments with inadequate diking, located on the banks of a river prone
to flooding

• Threat of drjnking w.ter contamination

suspected release to ground water where private residences rely on shallow wells
for drinking w.ter
underground stor.ge tanks may be le.king near • municipal well
private well users have reported fOUl-smelling and/or foul-tasting water
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The.. are just a few examples of lite conditions you should be aware of while conducting thtl PA,
and especially during the site reconnaissance. The.. examples are not inclusiv8 of all site
conditions that might indicate the need for a removal assessment. However, n"t all conditions that
pose threats can be addressed effectively by a removal (i.e., some sites can only be addressed with
long-term remedial actions). Each ilite is unique and the need for a ramoval 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
yoar Regional EPA site assassment contact as soon as possible to discuss the situation.

2.7 POTENTIAL RADIOACTIVE WASTE SITES

Radioactive waate altea 110M special hazards for fiIIkI investigators, and EPA discourages Superfund
peraonnel from physically approaching such sites dur'.ng a perimete, survey or onsite
reconnaieaance. Bec8l... of the uniQue considerations eaaociated with radiation sites end the
special akilla requlred to evaluate and minimize radiation exposures, investigation of radiation sites
beyond the PA is generally implemented by EPA's Office of Radiation Programs IORP!.

To date, the number of CERCUS sites that involve radioactive materials has been relatively small;
perh'lpa le.. than 2 percent. Radioactive materials are most commonly associated with types of
sites that include, but are not limited to:

• Oepartment of Energy (DOE) or Oepartment 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 Oevelopment 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).

• Oeep well injection facilities.

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

• Facilities employing industrial radiography.

If you are conducting an onsite reconnaissance or offsite perimeter survey and you encounter any
reason to suspect the presence of radioactive 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:

e Above-background readings on a radiation meter.
e Presence of drums, other containers, or areas marked with the radiation symbol.
e Evidence (such as manifests, disposal records, or verbal statements) of radioactive

materials handling, storage, or disposal.

Yo • 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 ~',atements from officials or
facility persoon.el obtained through interviews, If at any time during the PA you obtain information
indicating that radioactive materials 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 nec....ry. EPA offici.l. m.ke • d.cision r.g.rding sit. disposition .nd 51 priority based
on the PA ev.lu.tion of the potential thre.t the site may pose to human health and the
environment. This section describes the process and requirements to evalu.lte and score sites at
the PA stage of investig.tion:

• Section 3.1 di$cusse$ the import.nc. of professional judgment to evaluat. the likelihood of
haz.rdous substanc. releas.s .nd exposure of t.rgets to r....sed substanc.s, particularly
to apply .v.il.ble .nalytical d.t••

• Section 3.2 describes the task of site, sourc., and waste characteriz.tion as. fundamental
prerequisite to pathw.y .valuation and site scoring.

• Sectiona 3.3 through 3.6 provide specific guidanc••nd instruCtion to .v.luate .nd score
the Ql'ound water, surf.c. w.ter,'iOi1 exposure, and .ir pathw.ys using st.ndard f'A
scor.sheetS.

A copy of the PA scoresheets is provided as Appendix A. The scoresheets p.ck.ge functior,s.s a
self-cont.ined workbook providing all the b.sic tools to apply collected data .nd develop • i'A
score. Th. scoresheets package contains worksheets, factor value tables, scoring forms, and brief
instructions. Sections 3.2 through 3.6 provide guid.nce that directly addresses the scoresheets
and also applies to the PA-Score computer program (Section 4.3.21.

3.1 IMPORTANCE OF PROFESSIONAL JUDGMENT

Most of the factors that m.ke up the PA are evaluated quantitatively by determining .mounts,
sizes, distances, .nd so forth. However, other f'lctors •• those that relate to rele.ses of h.zardous
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."

T')~ 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 at targets. This requires a sufficient
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 regul.tory .g.ncy files for PA site•• This poses. dilemma for the PA
investigator. Compounding the dilemma is the fact that, due to the structure of HRS .nd 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 EXjstlng Analytical Dotl

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 local
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 substant:es,
releases, and exposed targets).

• Previous sampling may not have been extensive enough to fully characterize the site and
tile possibility of a release (e.g., number and placement of sampling locations, depth of
monitoring wells).

• laboratory protocols and standards may not be known (e.g.: aC/QA procedures; limited
analysis, rather than full-spectrum Target Compound list (TCll analysisl.

• Conditions may have changed since the site was last sampled le.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,
will be formulated by you for sites that appear to w"rrant further investigation through an SI.

Interpret analydcal data with caution and be aware of their limitations.

Analytical data indicating that hazardous substances are prosent 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 Ittvels.
In such cases, analytical indicationll are sufficient to support the hypothesis; it is not necessary to
definitively demonstrate that a problem exists.

Analytical data can also be used 1Q..~YDDort hypotheses that no release has occurred and that
targets have not been exposed, but the analytical data themselves should not generally be the sole
or principal consideration leading to the hypothesis. For the reasons outlined ~bove, existing
analytical data indicating that a particular site, source, larget, or sample is "clean" or contains
hazardous substances below background levels must be viewed with caution. Applying existing
analytical data as the principal support for hypothese. that ryle QUl the Ol:currence of releases and
the Dxposure of t~rgets 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 roliable to confidently rule out the
occurrence of releases and exposure of targets, and to confidently characterize the haziirdous
substances associated with the site. Refer to Section 5.3 for further discussion on how to apply
such data.

Summarize any available analytical data on page 2 of the PA scoresheets under "Probable
Substanctts of Concern." In partIcular, identify the sample media and locations, and list the
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substances detected in source. environmental. and target samples, along with their corresponding
maximum concentrations.

3.1.2 Applying Prof..,!pol! Judgl!ltnt

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 12) specific targets are or are not suspected
to have a relatively high likelihoocl of exposure to released substances. Targets likely to be
exposed are termed "primary targets." whIlc1 others are c:.llecl "secondary targets."

Formulating eppropriste hypotheses on these points is the _nce of professional judgment. To
assist in this process. "Criteria Lists" pre_It a series of questions relating to the site. its
surroundings. pathway charecteristics, ancl targets. Their purpose is to get you thinking about the
types of site-specific characterMics and conditions that may favor the release of hazardous
substances and their migration to specific targets. The Criteria lists are included in the PA
scoresheets. Detail6-<1 discussion 01 !>athway-specific Criteria lists and guidance to apply them are
presented for each pathway in Section~ 3.3 through 3.6.

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

• Available analytical data indi~ a potential problem.
• In the absence of analytical data, qualitative information jndjcate a potential problem.

Hypothesizing the absence of primary targets (secondarj 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
is no problem.

• In the absence of analytical data, qualitative information supports a conclullion 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 edvances to an SI. these hypotheses will form the foundation for the SI
sampling plan. Most SI 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 likelihood of a release and the
condition of targets. when in doubt it is beflt to err on the side of caution and conclude that
specific targets are affected andlol that a r(ll",ase has occurred. By not underestimating the
potential threat, the worst outcome is that an SI 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 worst outcome is that a PA NFRAP decision is made for
a site that should have undergone an SI, that releases have occurref1, and that targets land possibly
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human healthl 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 CERCUS to obtain basic descriptive information
about tl1e site. CERCUS can often prol/ide the official site name, site identification number. street
address. geographic coordinates. and other basic information (Section 2.1.1 I. Be aware that.
because no field verification occurs prior to CERCUS entry, information obtained from CERCUS
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 01.

Determine the Iocatir.." of the site within the State and obtain the appropriate USGS 7.5-minute
quadrangle topogr.phic maps. Geographic coordinates of the site are sometimes lacking from the
CERCUS printout or are accurate only to the nearest minute. Always verify the coordinates
obtained frorll CERCUS by determining them yourself. Use EPA's standard operating procedure
ISOP; Appandix EI to determine latitude and longitude coordinates by linear interpolation from the
topographic map to within 0.5 second precision. Attach completed SOP wOlksheets 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 (to the
lixtent 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 ISection 4.21 should contain similar summary informat:c~.

Specific elements include:

• Official site name.
• CERCUS identification number.
• Location: street address. city. county, State.
• Geographic coordinates: latitudellongitude; towns'lip. range, section.
• Owner/operator names, addresses, telephone numbors.
• Type of ownership: Federal. State. Indian. county, municipal. private.
• Years of operation.
• Regulatory involvement: permits, violations.
• 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 pdor spills.
• Summary of existing samples and analytical data (if any).
• Reference and summary of manifests or waste records.
• Containment of wastes: secondary structures, procedures, monitoring.
• Mass, volume. or ;oreal size of sources or volume of spills.
• Emergency or removal actions.
• Important resources and environments on or near the site.
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3.2.1 Sit, Oucrjptjon IOd SOIICC, Chlltcttriutjon

A physical and operational description of the site can be obtained through tile seuches. int8l'views.
and site reconnaissance (see Section 21. Page 2 ot the PA scoresheets provides space to
summarize th:s intormation.

Generel Site Description

Definition: b·· The area consisting of the aQQIegation of sources. tbe areas between sources.
and areas that may bave been contaminated due to migration from sources; site boundaries are
independent of propertY boundaries.

Examine existing tile information in the Regional EPA Md State environmental agency offICes
(Section 2.3). Identify tbe site o_r Md operator (individual. organization. or company). address.
and telephone number. Note that the "0_" and the "ol'f!Cator" may be two different patties.
Depending on Regional guidance. you may want to verify this information by contaeting a
representative of the facility OW08l' or operator.

Files at EPA and State environmental agency offices may yield information about current and
previous operator activities, site history, regulatory and permitting actions. etc. By examining file"
at the facility itse" (during an onsite reconnaisuncl. fOf exa"iille). you may be able to obtain
engineering plans or field layout diagrams showing buildings. st,·uctures. roads. and waste handling
areas on the site. These can be very useful in physically tharacterizing the site and providing
insights into its operational history. For each p". whether such materials are available 0.' not. you
also need to view and photograph the site durin" your reconnaissance to document current
conditions (see Section 2.51·

During the site reconnaissllnce. measure or estimate dimensions to develop an accurate portrayal of
areas where waste disponl activities may have occur-ed. HOWli1l'.lr, do not attempt to directly
measure waste source areas without authorizad acceSli, a health and siif;;tv plan. and appropriate
protective equipment, as discussed in Section 2.5. Det,'rmine dimensions in feet .nd ll-lla in
square feet or acres. Note that dimensions may have ch,lnged 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 carefui to delineate as fully as possible any ateas that may qualify as part of the site.
regardless of current conditions. fences, boundaries, or oWflership. In addition, identify any
adjacent (It nearby propertY owned or leased by the site oWI'er/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, Identify the type .,f facilitY •• manufacturing. mining,
coal gasification. retail, lamj'iII, salv'.ge, and so forth •• and thll main site activities and operations,
both pa.t ancl pre.ent.

Sourci Iden~ificationand Characterization

Summarize waste treatment, storage. or disposal activities that have or may have occurred both in
the past and at present; note if thilse activities are documented t'r alleged. It is especially
important to identify the specific areas w~e'e waste disposal, de~losition, storage, or handling may
have occurred •• these represent the sources that .,eu evaluate for waste quantitY (Section 3.2.2).
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Definition: ~~ -- 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 sedime;>ts that may have become contaminated through migration are not
considered sources.

A site may involve one or many types of aourcea such a. surface impoundments. wasta pi....
municipal landfills. industrial landfills. industrial dumps. open dumps. above ground tanks.
underground tank.. land treatment area•• slUdge spreading areaa. drum and container storage
areas. spill areas. burn areas. etc. Identify all potential sources. their types. and dimenaion. 'to the
extent they can be measured or estimatedl. Sources are classified by physical strueture 'e.g.,
impoundment, landfill, tanks. container.I or by describing how the wastes have come 10 be
deposited 'e.g., pi". contaminated soill. If possible, aIao investigate source containment practices
and type. volume. and phl/sical state of wastes. Source types are described in Table 3-1, which
includes an 'other' source type for sources that c"arly do not fit any other description.

Sources can be delineated and characterized thro"l!h visual inspection during site reconnaissance;
interviews with facility representatives. employees. Qr neighbors; and file searches (especially those
at the facility itselfl for disposal records, waste man:fests, and waste sampling data. Another
useful reference is aerial photography (see Section 2.....41. 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 nf record-keeping
became mandatory. Some types of permit applications, including National Pollutant Discharge
Elimination System INPDES) permits, may also contain information about waste composition 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. concentrations. 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
identify any .igniflcant resources or features pertinent to the ground waler. 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 located in surface water. Describe surfacli 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 Ilave been disposed by backfilling. or by contemporaneous soil deposition with waste
disposal. covering wastes from view.

SYrface ImDoyndment: a topoilraphic 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; structure. 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).

!2nmlI: portable containers designed to hold a standard 55-gallon volume of wastes.

Tl!'!ks I!'!d Non-drum Containers: any stationary device. designed to contain accumulated
wastes. constructed primarily of fabricated materials (such as wood, concrete, steel, or plasticl
that provide structural support; any portable or mobile device in which waste is storlld or
otherwise handled.

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

PiI,: 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 unusad
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 ha'!e 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 n consists primarily of paper. garbage, or
discarded non-durable goods which are suspected to contain or have contained a hazardous
substanca.

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.

Q!!!l!: a source that does not fit any of the descriptions given above; examples include
contaminated building, ground water plume with no identHiable source, storm drain. dry well,
and injection well.
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Simple Site Deac;ription

An example of the type of brief site description to record on page 2 of the PA scoresheets follows:

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 built in 1966. Through 1979, the main manufacturing process was candlestick
electroplating, which generated lead-based paint sludge, chromium compounds, scrap metals,
il'ld various solvents. Wastes we,e discharged to three surface impoundments. From 1975
through 1979, 2 acres of the facility were also used to salvage and restore chrome automobile
bumpers. In 1987, the State Department of Health (DaHl investigated citizen complaints about
·suspicious· liquid wastes pooled in impoundments on the abandoned property. Samples of soil
near tha surface impoundments revealed lead (231 mglkgl and Cr·' (12,400 mglkgl. According
to DOH records, samples for VOC analysis were also collected, but the results could not be
found in the file. DOH sacured 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 900 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 sito. little Creek emerges from the marsh and flows 2.1 miles before entering Big
River.

Site Sketch

Sketch the site on page 3 of the PA scoresheets. Indicate all pertinent features, including all
potential waste sources, buildings, dwellings, access 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 sitel. 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 Wllte Oul!!tity and Waste Characteristics

The heart of waste characterization during the PA is an estimation of the quantity of potential
wastes associated with all sources at the site. Use the information gathered about historical and
current waste handling procedures, 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 characteristics will never be truly
complete. 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 fully
known. Consequently, the following assumptions regarding sources and wastes typically apply for
the PA:
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• Every POtential source is large enough to actually or potentially impact human and
environmental resources. regardless of size.

• It is very likely that hazardous substances present in wastes related to the site are
extremely toxic. mobile. persistent. and able tCl accumulate in tissues.

• The total quantity of hazardous wastes associated with the site are eligible for evaluation
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
removals. For further details, see EPA publication 9345.103FS, "The Revised Hazard
Ranking System: Policy on Evaluating Sites After Waste Removals.")

• The total quantity of wast. present produces at least the PA minimum waste
characteristics factor category score (discussed later in this section).

Tllred Approach to Ev.... Weste Quantity IWOI

For each source. waste quar.tity may be evaluated by one or all of four different measures called
"tiers": constituent quantity. wastestream quantity. source volume. source area. PA Table 1a
(page 5 of the PA scoresheets) is divided into these four horizontal tiers. The amount and level 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 result that gives the
highest \1\ aste characteristics factor category score.

Ha,pudoys constityent qyantity refers to the mass of pure hazardous substances present in a
source. Detailed dispo:lal records and/or detailed analytical data are necessary to evaluate
hazardous constituent quantity; this level of information is not often available for PA sites.

Wastestream Qyanti~ 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 .,f lead batteries, and a known volume of creosote-treated railroad ties could be evaluated on
the basis of these three distinct wastestreams by converting each to mass and summing (note that
this source would also be evaluated on the basis of volume and area if depth and surface
dimensions were known or could be estimated). Detailed disposal records, which are not often
avaiiable, are needed to properly evaluate wastestream quantity.

If records are available to support hazardous constituent and/or wastestream quantity calculations
(in pounds), apply the following conversions:

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

SOl;(CeS are most commonly evaluated at PA sites on the basis of volum. or area. 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
dimensions, it is a good practice to extrapolate those dimensions to cover the full area where you
suspect hazardous substances may have been deposited and to include the total possible area of
soil that may have been contaminated by substances aisociated with the sources. Recall the
definition of "source" and, if you suspect that areas between sources may also be contaminated,
evaluate those areas as separate sources as well.
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Gener" InstNctions to Score W... Cherecteriltlc:a lwei

Turn to PA Table 1a (page 5 of the PA scoresheetsl and note the four horizontal tiers. In the
volume and area tiers. the left-mest column lists a variety of sourc:e types. Moving horizontally
across the table for each source type. the next three columns provide volume and area ranges for
each source type. Each range corresponds to a waate characteristics factor category score IWCI
given at the top of the column (18. 32. or 1001.

For II ~,ite 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: SIngIe_'"

Source type:
Constituent quantity:
Wastestream quantity:
Volume:
Area:

landfill
Not available
Not available
7 rniUion ft"; we - 32
250.000 ft"; WC - 18

Site WC = 32. the highest result among the tiers evaluated

For a site with multiple sources. convert each source measure to its appropriate units. and divide
the result as indicated in the right-most column of PA Table 11; this yields a waste quantity IWal
value for each source. Sum the highest wa values. among the tiers evaluated. for all sources.
From PA Table> 1b. assign WC corresponding to the r'lnge into which the summ,~wa falls.

Example: Multlple..ource site

Source type:
Constituent quantity:
Wastestream quantity:
Volume:
Area:

Source type:
Constituent quantity:
Wastestream quantity:

Volume:
Area:

landfill
Not available
Not available
7 million ft'; wa = 7 million + 67.500 = 103.7
250.000 ft'; wa = 250.000 + 3,400 = 73.5

Drums
Not available
750 drums x 50 gal/drum x 10 Iblgal = 375.000 Ib
wa = 375.000 + 5.000 = 75
750 dNms; wa = 750 + 10 = 7.5
Not evaluated

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

From PA Table 1b. site WC = 32

Evaluating constituent quantity andlor wastestream quantity is no different from volume and area
evaluations. except that mass lin poundsl is 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 Tab!es 1a and 1b. general
instructions for evaluating WO and determining WC for sites having a single source and sites with
multiple sources are summarized below.

For sites with only one source:

1. Identify source type (Table 3·11.

2. Examine all waste Quantity data available.

3. Eslimate the mass or dimensions of the source.

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

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

6. Identify the range into which the source falls for each tier evaluated (PA Table lal.

7. Determine the highest waste characteristics factor category score (WCI obtained for any
tier 118.32. or 100. at the top of PA Table la columnsl.

8. Use this WC for all pathways (exceptions are noted in Sections 3.3.3. 3.4.3. and 3.6.31.

For shes with muhiple sources:

1. Identify each source type (Table 3·11.

2. Examine all waste Quantity data available for each source.

3. Estimate the mass or dimensions of each source.

4. Determine which Quantity tiers to use for each source based on the information available
(see PA Table" and page 45 of this guidancel.

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

6. Divide the measurement for each source as indicated in the right·most column of PA Table
1a. Identify the highest resulting waste quantity value (WOI. among the tiers evaluated.
for each source. Sum the highest was for all sources.

7. Use PA Table 1b to assign the waste characteristics factor category score (WCI for the
range into which the summed WO falls.

8. 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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Scorlnt w ..te ChlrllCteriatica lwei for Speeiflc Source Types

Procedures to qUIlItitlltiv61y evaluate each source type using PA Tables 11 and 1b follow:

Hllvdgya CgnatItytnt (pure hazardous substlllce)
Determine miSS for each constituent. If nec....ry. conv.rt volume to pounds. Sum all
coostitulllt mall values. If totel constitUlllt mall is less than or equal to 100 pounds. assign
a Welte characteristics fector categOlY score IWC) of 18. If total constitu.nt mass Is gr.at.r
thin 100 and lell than 10.000 pounds. assign WC 32; gr.ater than 10.000 pounds. assign
we 100.

eonatltuent wasta ere hezerdoul aubatencH in pure liquid. solid. or llell commonly) gaseous
form. The _ of c:onItituente CIlI be calculltec:l from volume. Some examplea of applying
c:onItituent dIU .e:

• For 18 2li-gallon c:ontainera and 20 drurna labeled carbon tetrechloricle lpure
1Ubatance1. cletennine the toUl volume In gallons lallume a 50-0alloo volume for
drurna not otherwise speclflocll and convert to mill 11 0 pounds per gallon). The
reaufting qUllltity of hazardous constituent is 14.000 pounds 11I16 x 251 + 120 x 5011
x 101. which yields a PA waste characteristicsscor. of 100.

• For a single drum of unspecified volume and labeled 30 percent aldlcarb (a pettlcldel.
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 mglkg
rHults 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 47.8 mglkg...espectively. first convert volume to mass: 5 million yd' xl
ton/yd' - 5 million tons .. 10 billion lb. Next. convert constitu.nt concentrations to
mill: 24.4 mglkg in 10 t.lll1on Ib of tailings yields 244.000 Ib of ars.nic; 47.6 mglkg
in 10 billion Ib of tailings yields 476.000 Ib of copper. The constituent waste quantity
il the lum: 244.000 + 476.000 - 720.000 Ib; we is 100.

• A report or manifest showing that 120 pounds of powdered DDT concentrate were
tranlported from an agricultural research facility and disposed at the site could also be
uaec:l as evidence of constituent quantity.

Hazardoys WaltUtrum (known quantity of a single type of wastel
Determine mill of .ech wastestream. If necessary. conv.rt volum. to pounds. If th.re is
only one wllteatrum and thtl wastestream quentity is less than 500.000 pounds. assign WC
18; if greater than 500.000 I.nd lesl' than 50 million pounds. assign we 32; if greater than 50
million pounds, assign we 100.

If there is mom than one wastestream. divide each wastestr.am mass by 5.000 and sum the
results to obUlln a wastestream WO. Add the wastestream WO to other partial WO values
calculated far sources at the site. and assign we from PA Tabl. 1b.

prum Volyme Ifor drums not sUlpeeted or labeled .. containing pur. or undilut.d hazardous
substancesl

For ltandard 56-gallon druml...Iume the volume of each Is 60 gallons (allowing a 6-gallon
headllHlcel. If there are less than 1.000 drums (60.000 gallonll at the sit•• we is 18; if

..
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greater than 1.000 end leu than 100.000 dNm. 150.000 gallons < V < 5 million gallonsl.
we is 32; if more than 100.000 drum•• or greater than 5 million gallon•• we i. 100.

If there are other sourcl\s. along with drums. divide the totel number of dNm& by 10 to
determine the dNm wa value. Add the dNm wa to the other .ource wa valu.. calculated
for the site. and assign we from PA Table 1b.

Tank and Ngn-drnm Cont,iotr Volume
For a source consisting of tanka or conteiners other than dNms••um the volumes of the
containers lin Illce units of rneaawel and convert the total volume to geIIona. Aesign we a
value of 18 if the totel volume is .... then or equal to 50.000 gallons. we 32 if volume is
greater than 50.000 and .... than 5 million geIIona. and we 100 if volume is ClfMter than 5
million geIIona.

If there _ other aoun:es. along with ... or c:ontaIners. divlcle the total non-elrum volume
1ge1lonal by 500 to determine the non-eIrum volume wa value. Add the non-eIrum volume wa
to the other IOUIC8 wa vaIuea caIc:uIatM for the •• and aaalon we from PA Table lb.

Volume end Area ConV8lllon.

1 cubic yard - 27 cubic feet

1 acre - 43.580 square feet

Landfjll VOlume llength x width x depthl or larea x depthl
If surface area and depth of excavatlon for landfilllng operatlon. are known or can be
e.timated. calculate landfill volume in cubic yard.. Landfill volume Ie.. then or eQual to
250.000 yd" recelv8S a we value of 18; greater than 260.000 and Ie.. than 26 million yd"
receiv.. we 32; and greater then 25 million yd" receive. we 100.

If there are other .ourc... along with the landfill. divide the landfill volum. lyd"1 by 2.500 to
d.t.rmin. the landfill volum. wa valu.. Add the landfill volum. wa to the oth.r sourc. wa
valu.. calculated for the .It•• and a..ign we from PA Tabl. lb.

landfill Ar.. lI.ngth x width)
M.a.ur. or ••tlmat. landfill .urfac••r.a In .quar. f..t or aer... If the ar.a I. I th.n or
equal to 340.000 ft" 17.8 .cr••I. a••lgn we 18; If gr••t.r th.n 340.000 and I th.n 34
million ft" 1780 .cr••I....Ign we 32; If gr••ter th.n 34 million ft" (780 .er••I••••Ign we
100.

If th.r. are other .ource•• along with the landfill. divide the landfill .r.a 1ft"1 by 3.400 to
determine the landfill .rea wa valu.. Add the landfill area wa to the other sourc. wa values
calculated for the site. and iissign we from PA Table 1b.

-Sw.1Ia.lmooyndment Y~\IDll (length x width x depthl or (area x depthl
For a surface impr.undment. whether wet. dry. buried. or backfilled. if area .nd 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'. we is 18; if greater than 250 and Ie.. than 25.000
yd', we i. 32; if greater than 25,000 yd', we is 100.
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If there are other sources, along with the surface impoundment, div'ide the surface
impoundment volume (yd') by 2.5 to determine the surface impoulldment VOIUOl1G wa value.
Add this WO value to the other source WO values calculated for the site, and assign WC from
PA Table lb.

Surface Impoundrntnt Area (length x width)
Measure or estimate, in square feet, the area of the surface impoundment (whether wet, dry,
backfilled, or buriedl. Assign WC 18 if the surface impoundmfont area is less than or equal to
1,300 ft2; 32 if are.. is greater than 1,300 and less than 130,000 ft'; and 100 if area is
greater thlln 130,000 ft'.

If there are other sources, along with the surface impoundment, divide the surface
impoundment area Ift'l by 13 to determine the surface impoundment area WO. Add this WO
value to the other source WO values calculated for the site, and _ign WC from PA Table lb.

Contamjnatld Soi' Vglunw llength x width x depthl or larea x depth)
If the volume of contaminated soH can be determined by measuring or estimating area and the
depth to which hazlldous substancea _ luapected to extand, convert the volume to cubic
yards. If contaminated soH is the only source at the lite, asaign we valuel for ranges of
volume: 18 if volume is less then or equal to 250,000 yd'; 32 if greater than 250,000 and
less than 25 million yet"; and 100 if greater than 25 million yet".

If there are other sources, along with contaminated soil, divide t"e contaminated soil volume
lyd'l by 2,500 to obtain a contaminated soil volume WO. Add this WO value to the other
source WO values calculated for the site, and assign WC from PA Table 1b.

Contaminated Soil Area (length 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
million and less than 340 million ft2 17,800 acres); and 100 if area is larger still.

If there are other sources, along with contaminated soil, divide the contaminated soil area (ft2)
by 34,000 to obtain a contaminated soil area WO. Add this WO value to the other source WO
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
liquid hazardous wastes on the ground. You may hypothesize areas of contaminated soil from
accounts of waste handling procedures, intentional spreading practices lwith and without
permits), fire records, known or alleged discharges, and similar evidence. You may also use
evidence of stained soil, stressed vegetation or areas barren of vegetation, and available
analytical data (if anyl to estimate areas of contaminated soil.

Although many lites 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 acresl is required to achieve a WC above the PA minimum of 18.
However, it remains Impo"ant 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 pathway.

Pile Volyme
If you know or can estimate the volume of waste making UP a source pile, conve" 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'.
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If there are other sources. along with the pile. divide the pile volume Iyd') by 2.5 to determine
the pile volume WO value. Add the pile volume WO to the other source WO values calculated
for the site. and assign WC from PA Table 1b.

Pile Area lIand surface area under the pillt)
Estimate the area under a source pile and express in square feet. Assign we 18 if ar.. 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 ft'.

If there are other sources, along with the pile. divide the pile arel by 13 to determine the pile
_ we value. Add the pile _ we to the other source we values calculatecl tor the site,
and assign we from PA Table lb.

Othtr VgIumt
The "other" source type can only be HIec:ted fOf a source that clearly does not fit any of the
other source type deacriptions in Tela 3-1, and can only ". evaluated on the buia of volume.
If vou know Of can estimate the volume of the source, io-onvert units to cubic yards. Assign
we a value of 18if the volume is .... than Of eqUII to 250 vd', we 32 if volume Is greater
thin 250 and .... than 25.000 vd'. and we 100 if volume is greater than 25,000 yd'.

If there are additionalSOUfCU••long with the "other" source, divide the ·other" source volume
Iyd') by 2.5 to determine the source volume wa value. Add the volume WO to the Idditiona'
source WO values calculated fOf the site, and assign we from PA Table lb.

lind Treltm'nt Area llength x width)
M.asure or estimate, in square feet, the area of land treltment. Assign we 18 if the Irel is
less than 27.000 ft' 10.62 acres): 32 if ar.a is grelter thlln 27.000 and less than 2.7 million
ft' 162 acres); and 100 if area is gr'later than 2.7 millior. ft'.

If there are other sources, llong with the lind treltment Irel. divide the lind treltment Irea
1ft') by 270 to obtain the lind trutment Ir'l WO vllue. Add this WO vllue to the other
source WO vllues cllculated for the site. Ind Issign WC from PA Table 1b.

Concluding Note

Identify lild describe elch source In the space provided on plge 4 of the PA scoresheets. Also
,hawaII source WO Ind site we cllculations.

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

Do not assign any we 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 Issign I zero
score to WC; if you cln convincingly show thlt no CERCLA hazlrdous substances Ire or ever hive
been It the site. PA scoring mlY not be necessary (see Section 2.2.4).

The assigned we is Ipplied as the wlste charact.ristics factor category score und.r all four
pathways. exc.pt if primary targets art present. Sections 3.3.3. 3.4.3. and 3.6.3 discuss these
exceptions on a Plthway-by-pathway basis.
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3.3 GROUND WATER PATHWAY

The PA ev.lu.tion of the ground w.ter pathw.y requires you to consider .nd .ssign scores to
f.ctors in three factor c.tegories: Likelihood of Release, Targets. and Waste Characteristics.

Ev.luating likelihood of r....se requires you to hYPOthesize whether hazardous substances are likely
to have migr.ted to ground water. When a release is not suspected. special considerations that
enter into vour r.corino clecision include the depth to the shalIo_st aquifer and the pruence of
karst terrain.

The principal th..... under the ground _ter path_y is the threat posed to drinking w.ter .nd to
Populations relying on ground water as their source of drinking w.ter. Therefore. the targeta
ev.luation Ia primarily conc:erned with identifying drinking w.ter walla. and their .ssociated
populations, within the 4·mile target distance limit (radius) .round the site.

The ev.luation .nd score for the w.ste characteristics factor c.tegory (WC, Section 3.2.2) applies
directly to the ground water pathway, as to .11 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 loeal
geology and subsurface conditions. Of particular inte'llst is descriptivIl information relating to
subsurface stratigraphy, aquifers, and ground water use.

Definition: ,~!.- 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. Othllr local Shurces of information may include well drillers. well logs
(possibly maintained by loeal or State government agencies), and university geology departments.
Briefly d"scribe theloeal 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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3.3.1 Lik.llhood of R.I....

Evaluating the Likelihood of Release factor category requires a profassional judgment, bas.d on site
and pllthway conditions, as to whether a hazardous substance i, likely to have been rel.ased to
ground water. Likelihood of Release is scored on the basis of \Jne of two sc.narios, ·Suspect.d
Release' or 'No Suspected Release,' eithl!r of which requirll 'fOI) to make this professional
judgm.nt. Your judgment takes the form of a hypothNis'mat a release has or has not occurred.
The formulation of your hypothesis is guided by the 'C,iteria List 0 «page 7 of the PA _e,*tsl.

Crlterill list for Suspected Release to the Ground W.r Pdlwey

The Criterill List helps guide the process of developinr, hypotheses ebout two very importent
asr«ts of the site: whethef a hazardous substance is likely to have been released to ground
w:Jter; and whllther any drinking w.ter wells ere likely 10 be exposed to a hazardous substance as
a resuh of a r....... The Criteria List suggests ~. number of characteristics of the site and its
fJflVirons 10 consider in reaching conclusions or. these points. Answer the questions in the left·hand
column of the Criteria Ust, which deal with P suspected release; the right-hand column, dealing
with primary targets, is evaluated in conne~tionwith the Targets facto' category (section 3.3.21 if
you conclude that a release to ground WMer is likely to have occurred.

Carefully consider each element on t~.e Criteria Ust within the context of th-a sit. and its environs.
Answers to every question on the ';st, however, are unlikely to be available for many sites. You
nelld not spend e.llcessive amourns of time trying to develop detailed information to respond to
each question •• it is possible to arrive at sound hypotheses about su~pected releases and their
potential .ffects on targets without knowing answers to all qu.stioils on the list.

Also, keep in mind that because there is an infinite variety of site-specific circumstances, no list of
this type could identi", every characteristic that might apply to any specific site. The list,
th.refor., is by no rllean.!, complete and the criteria makin" up the list are not prioritized in any
way. Instead, thflse qU')stions are meant to get you th'ilking about the types of sit.·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 IlncourlJged teo think along these linas. If such additional considerations enter into your
conclusions, identity them at the bottom of the list.

Answer the qUllstions on the list by checking the appropriate box marked 'yes,' 'no,' or
·unknown.· tn 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, aite reconnaialllnce, interviews, etc.

Answers to many of the individual 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 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 characteristics.
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 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 R...... Considerations

Each item on the Criteria List for suspected releases to ground water is briefly discussed beiow.

Are sources poorly contained?

For many typM of sources, proper containment to prevent h.z.rdous substanen from
migrating to ground water requires engineered structures, such as double liners and a leachate
colleetion system, that .re inspected regularly and properly maintained. This level of
containment for aN sources is not often found .t CERCLIS hazardous waite sites. Your
response may be "yes" if wlltes hive been:

e Leaked, spiPed, or spread an the ground.
e Buried underground.
e Deposited in trenches or impoundments in permeable soils.
e' 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 runoff
control should the containers leak or rupture.

Is the SOllrce a type likely to contribute to ground water contaminlltion?

Many source types are likely contributors to ground water contamination because they are
situated in or on the ground. Examples includa underground tanks, landfills, surface
impoundments or ligoons, 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 quantity 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 produf;as a wasto characteristics
factor category score (WC) of 32 or more.

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 soils to very low in fine silt and clayey soils. You can find out about
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soil types in the .ree of the site from the County Extension Office of the USDA l!.oil
Conserv.tion Service (SCSI. or from soil survey meps published by the SCS for moSI counties
in the n.tion.

Is the site located in .n .ree of IclIrst terr.in?

In lclIrat formetiona. ground water moves very rapidly through solution ch.nnels caused by
dissolution of the rock meteriel (usuelly limestonel. which could fecHit.te migr.tion of
huerdoua subst.nces. See the discussion of IclIrst conditions on pages 57 to 58 for more
inf_tion.

Is the subsurfece highly permeeble or conductive?

Just IS high infiltretion retes indIc.te r.pid movement of w.ter through surfece soils, highly
perme.bIe or conductive subsurfece m.teriels IIso 1Ivor downw.rd movement of w•• !hit
mey tr.naport hu.rdous substances. The presence of Iow-permeebility m.terials or confining
layers will impede this movement. Well logs, 10c.1 geologic literature, or interviews with
individuals knowledgeable about the geology of the area will help answer these questions.

Sands and gr.vels tend to be very conductive, as do highly fractured bedrock environments.
The presence of lav. tubes or mine drainage tunnels. or conditions of non-karst cavern
porosity, also favor the rio1lid movement of ground water.

Is drinking water drawn from • 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 emphasis on ground water use in the definition. The
shallower. source of drinking water, the higher the threat of contamination by haza;dous
substances. Information on well and aquifer depths can be obtained from well logs and by
interviewing local water authorities. wall drillers, and private web owoars. 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 IIxtent to which you can identify the hazardous substances present at a site is variable at
the PA. For some sites, specific substances will be identifiable irom available analytical data,
file searches, or interviews during a site visit. At other sites, the general types of substances
present m.y be inferred from knowledge about site operations. You should be able to
generllize about the substances suspected to be present, and their relative mobility in ground
weter. Met.ls, for ex.mple, do not tend to be very mobile, while most liquids tend to be
rel.tively highly mobile.

Does analytic.1 or circumstantial evidence suggest ground water contamination?

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

• Analytical d.ta provide indications of hazardous substances in ground water, regardless
of whether you can specifically attribute tho!!e substances to the site.
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• Monitoring wells are present onsite.

• Nearby wells of any type have been closed for reasons you do or do not know.

• Userl of naarby drinking water weill have complained to the Health Department about
·funny tasting' water.

After -wwino theM QUMtionI, ancIldcIing othar c:onaIcIeratIon to the list. indicate your
professional judgment. to the llkeIihood of a releue of haurdoua eubat_ by checking 'y.'
or 'no' next to the 'Suspected Release?· quution. Remember that this is a judgment call; you
don't need a~ of 'vu' fUPOIIMI - in some CUM•• lingle ·vu· may be euffic:lent to
IUlpect a rl'eaH. Sunvnariu the retionale tor your hypotheaia.

Special e-ldaretlcMlI When a Rela.e Is Not Suapacted

If your evaluation of the Criteria LIlt leads you to conclude thet a r1lleaH to ground water it DSll
luspected, two specific considerations are important ~o allign the PA acore for Likelihood of
ReleaH: depth to aquifer and preHnce of karst terrein. Both are included in the Criteria Lilt, but
are diaculled in more detail here due to their importance when a releaH is not IUlpected.

Depth to Aquifer

Definition: Depth to Aqyjf", -- The vertical distan;:e between the deapest point at which
hazardous lubstances are suspected and the top of the shallowelt 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. Conaider, for example, two hypothetical litea with limllar characteristics, except
that the depth to aquifer under Site A is relatively Imall (say, 50 featl, while the depth to aquifer
under Site B is relatively great (say, 150 feltl. You mipht expm Site A to havi a highlr likelihood
of hszardous substances migrating to ground water,

Threa pilces of information are raquirld to Ivaluatl dlPth to aqulflr:

(11 An estimatl of thl deapest point at the sitl at which you suspect hazardous substances
may be located.

121 An estimate of the depth below land surt_ (blsl to the top of the Ihallowelt aqL:"
that luppliea drinking water.

(31 Confirmation that the aquifer you are measuring to il used to provide drinking water.

Usually, estimating the deepest point at which hazardous substances are suspected to be located is
a function of the typel of lources at the lite. For example, .t a landfill the deepest point of
hazardous substances could be estimated as the depth (blsl of the landfill itself. Similarly, the
maximum depth of a ~urface impoundment or lagoon might be used. For waste piles, drum storage
areas, or other above-ground sources, the deepelt point of hazardous substances might be thti
ground surface itself.
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If previous site investigations (by a State agency or the site owner, perhaps) involved
environmental sampling, the resulting 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, or 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 sourcu thet extend below the ground surface, but whose actual depth cannot be estimated,
you may asaume dfpth of weste deposition to be 6 feet.

Don't get hung up O!'I trying to pinpoint the depth of the daepeat hazercloua subatances. Unless
one or more__ 8CtUIIIY deep in the ground (for eumple, an undefground storage tank or
an excavated landfill), there'. not likely to be a great difference between the true depth of
hazardous IUbstaneel, a def.wt depth of 6 feet, or the ground aurfaca. The depth of the aquifer
itself i$ generally the more important concern.

You can most directly determine the deoth to the toP of the shallowest aquifer by interviewing
local water supply officiel.. Thi. can be done via telephone from your office, or during a meeting
as part of your offaite reconnall.sance. 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 affect 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 scoreaheet (page 8 of the PA scoresheets).

Remember that the aquifer whose depth you are evaluating must be the shallowest aquifer 1bI1
suppUes drjnkjno wallr to wells within the 4-mile target distance Umit. 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
hydrogeology, water supply, and aquifer use include 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 agencie., or obtained from a local drilling company.

Karst Terrain

"Kerst" is a kir.cl of terrain with characteristics of reUef and drainage arising from a high degree of
rock solubility. The majority of karst conditions occur in Umestone areas, but karst may also occur
in areas of dolomite, 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
generally 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
fOi'matiol1<i, 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 poros or cracks, or along fractures and faults. The
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comparison is somewhat akin to water movement through a pipe vs. a sponge. Thus, hazardous
substances associated with a site located in karst terrain are more iikely to reach ground watl'r
than substances from a site with similar conditions located in a non-karst area. Once in grOUllCl
water, hazardous substances in a karst aquifer are also apt to travel farthor 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
tIrgetS, The presence of karat terrain in the vicinity of the site is used al an indicator of a high
poten'dal to release at sites where an eetual release is not suspected to have occurred. Also,
....,ondary drinking water target populations in karlt areas receive higher weighted values than
those in non-karat ar....

You can identify karat terrain by the predominant presence of the types of topographic features
mentioned above - irregular topography. abrupt ridges, sinkholes. caveml. abundant springs,
disappearing streams, and a o-rallack of well-developed surface dr.nage 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 gllology 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 evaluatic,n 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 follow;ng pall9S explain how to assign a score to the Likelihood of Release
factor category, dependlRg on whet!>.er your hypothesis is •Suspected Release' or • No Suspected
Release.'
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IFector: Suspected Release

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

Evlluation Strlltegy: In scoring a suspectlld reldase. you are stating a hypothesi!: that a
hazardous substance is likely to have been released to ground water. You may hypothesize a
suspectlld release on the baliis of available analytical data indicating that a release may have
occurrlld; 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 documentlld
fact.

The Criteria list for releases to ground water (discussed on pages 53 to 561 helps guide the
process of considering pertinent characteristics of the site aOld surrounding area that might lead
you to suspect a release. You may hypothesize a suspectlld 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 pr'lfessional 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 a suspected release even though
background concentrations are not availal)le and you do not know whether the
contaminants are specifically attributable til activities at the site.

• liquid wastes and sludges have been stored outdoors in drums. some of which are
rusted. perforated. and lying on the ground surfaell; 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 til factor il1 (Suspected Releasel on the
ground water pathway scoresheet (page 8 of the PA scoresheets); assig'! 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 !l21 hYllathesize a suspected release. score factor #2 (No Suspected Release).
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IFactor: No Suspected Release

Definition: A professional judgment conclusion based on site and pathway conditions indicating
that I hazardous substlnce is not tikely to have been reIeued to ground Wlter.

EVMlation Strateov: If you did not hypothesize I suspected reIeue from your evaluation of the
Criteria List, then your hypothesis must be that I release is usn suspected. You must complete
In evalultion of the Criteria List (left-hind column) before concluding that I 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 D.Q1 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 ground water.

Scoring Instructions: If you do not suspect a release to ground water, there are two possible
scores 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.

If you do not suspect a release and:

e The site is located in an area of kafst terrain, assign a score of 500 to factor 112 (No
Suspacted Releasel.

e The depth to aquifer is 70 feet or less, assign a score of 500 to factor 112.

If neither of these two specific conditions applies, assign a score of 340 to factor 112.

If No Suspected Release is scored, assign the score to factor 112 under Column B and use only
Column B for the ground water pathway.
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3.3.2. Targeta

Ground water pathway targets are drinking water supply wells within 4 miles of the &ite. 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 supplied by some combination
of domestic wells serving individual residences, community wells 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 wella but, in
the course of developing Information about water supplies, you must also find out about surface
water sources of drinking water ISection 3.4.21.

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

Multiple-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(sl mayor 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 aquifer 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 drink:"g 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 51 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 offi.:ials to locate municipal drinking watar
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 interconnecteo -- by
way of valves or connecting lines _. so that water drawn from any individual well or intake has the
potential to reach any user of the syftem. This is referred to as a "blended syslem.· In other
cases. separate distribution systems function independently and do not havil \:lIe capability for
interconnection with other systems. Identify the specific systems that are blanried, alid 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 II Municipal System

After identifying municipal wells, intakes, and distribution syslems, investigate water supplies in
areas outside of the municipal systems. People in lhese 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
information. If not. contact the local Health Department or Water Commission. Often. 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. Officials at these agencies are knowledgeable of local water use and
can identify areas where domestic and community wells (or Intakes) are uSlld.

Identifying the Ne.,est Drinking Weter 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
interviews with local water officials as discussed above. Ho_ver. if areas around the site lcloaer
than the nearest municipal _II) do not have municipal water service, you'll want to have a good
understanding of how drinking water is obtained and where the "nearest _II" is Iocated- !f this
still isn't c~r after interviewing local officials, you may want to conduct a local survey. This
might Imta,i a "windshield" survey in which you drive through selected areas looking for residences
with wellheads or pumphouses on the property and note their Io-=ation on the topographi:: 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-door surveys
need not be extensive. but limited to areas where you need to confirm locations of critical wells.

Evaluating Drinking Water Populations Served by Ground Water

Transcribe all of the well and distribution system locations onto the topographic map. In the PA
evaluation of populations using ground water for drinking water. the "weight" given to secondary
target populations is a function of how far their drinkinQ water wells are from the site. On the
topographic map. draw a series of concentric circles around the site with radii of l' mile. % mile. 1
mile. 2 mil~s. 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~ that is important.
not the location of the population served by that well.

The specific number of peoplG served by a well or a municipal system is seldom known. Instead.
water authorities are more likely to provide information en the number of service connections ." ,
;;ssociated 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 numbar of person.1 per household.

PopUlations Served by "Blended" Municipal Systems

A blended s.ystem 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 ca!Jability for intarconnection that defines a
blended system; for example. connecting lines between different parts nf il distribution system may
exist to allow uninterrupted service tt' the entire system in C,lse of well failure or other emergency
in one part of the system. Even if this capllllility has never acttoally been placed in service. the
system is still c.lnsidered a blended syst:.m.

62



GROUND WATER PATHWAY
TARGETS

From interviews with loc.l w.ter officials. you should know whether .ny of the loc.l systems are
blended. If any lIystems are blended. you may need to .pportion the drinking w.ter population to
individu.1 well. I.nd int.ke., if .nyl.

Apportion popul.tions when a blended sy.tem u.e•• combin.tion of wells .nd int.ke.. For.
blended .y.tem aerved .olely by well•••pportionment i. not nec....ry if .ny well aerving the
system i••u.pected to be a prim.ry target (diacu.sed on pagea 65 to 70); in auch • c.se, the
entire drinking water population asaoc:iMelI with the .y.tem ia conaldered a primary targat
population. If all well. serving the ayatem are aecondary targate. apportionment ill only necessary
if the weIIa are Ioated in more then one diatance category. because aec:ondary target populationa
are we'ghted according to the diatance of their we" from the lite. For example. a blended .yatem
served by four aec:ondary target wells .t diatences renging from 1.1 to 1.6 milea from the lite
would not require apportioning the drinking water population to individual wella*-aU four
wells .elocated in the _ distance category 11 to 2 nlileal. In contrast. a blended ayatem
served by four secondary targat _lb. one located 0.7 miles and the other three batwHn 1.1 and
1.6 mi'" from the site. would require apportioning the population becauae the four _Ha are in two
distance categories I% to 1 mile, and 1 tt' 2 milesl.

Loc.' water officials can provide information on the number of people or connections served by
each blended system, and the average annual production or production c.pacity of each well land
intakel. 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 land intakel on the basis of their relative
contributions to the total. Do this on the basis of average annual production. If those data are not
available, use production capacity instead. For example, consider a blended system drllwing a total
of 8.2 billion gallons of water annually from three wells serving a population of 120.000:

Well Avg. Annual % Total % Total Apportioned
No. Production (gall Productio'1 Population Population-
1 2.4 billion 29.3% 29.3% 35,160

I

2 3.8 billion 46.3% 46.3% 55.560

3 2.0 billion 24.4% 24.4% 29.280

82 billion 100.0% 100.0% 120,000

Uae the aame proce.. to apportion populationa for a blended ayatem involving a combin.tion of
wells .nd surface water intakes; the population associated with intakes ia scored in your evaluation
of surface water pathway targets (Section 3.4.2).

If no well in a blended sy,stem can or does contribute more than 40 percent of the total system
output, simply divide the totai population equally among each well (and intakel. For example:
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Well Avg. Annual % Total % Total Apportioned
No. Production (gall Production Population Population

1 3.1 billion 37.8% 33.3% 40.000

2 2.4 billion 29.3% 33.3% 40.000

3 2.7 billion 32.9% 33.3% 40.000

8.2 billion 100.0% 100.0% 120.000

If neither average annUli production nor production capacity dltI .,. available. apportion the
population equally among IIICh well land Intakelas a default measure.

When one or more wells in a blended system are backup or standby wells. apportioning populations
become. somewhat complicated. Backup wells mey either be included in the apportionment or
excluded:

Population Apportionment
Well Avg. Annual % Total
No. Production (gal) Production Including Excluding

Backup Backup

• 2.5 billion 30.5% 25.0% 33.3%I

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 results in the
highest population factor value. In general. this means selecting the approach that results in larger
close·in populations. because secondary drinking watlr target populations served by wells closer to
the lite are weighted more heavily than tho....rved by wells farther from the site. If backup
wells are included, apportion populations to them just es you would to "regular" wells Ion the basis
of average annual production when such wells are actually in use, or production capacity).

If the blended system being evaluated ..Iso includes backup or standby surface water intakes,
apportion populations to tham only in connection with your evaluation of surface water pathway
targets (Section 3.4.21.

Populetions 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 categoryl. simply multiply the number of service
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connections by the county average number of persons per household. Use the same approech for
systems served by an individual well.

Populations Served by "'lvate Domestic or Community Wells

Yo'" water supply survey may identify are.. within the target dlstallce limit that are not servlid by
municipal drinking water. Interviews with local water officlahl and windshield surveys should b"
used to confirm the ar... where private domeatic or community wel" provide drinking water. To
estimate populations. perform a ·house count· from the USGS toPOQI'aphic map on which you have
delineated the municipal water·supply syatems; count only thou residences located outside of
municipal service ar.... Multiply the number of counted residences by the county average number
of persons per household.

House counts from outdated topographic mapa should be verified by a windshield survey.
Ho_ver. due to the time reqUired. the 10_ infl_e of more distant secondary target
populations 1_ PA Table 2. page 9 of the PA scoresheetsl. and the wide population ranges used
to assign factor values IPA Table 21. a windshield survey should lI8I\8rally not extend beyond 1
mile from the site. While cOllducting a windshield survey. be particularly alert for circumstances
where a single community well might serve dozells 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 multiplying the number connections by the county average number
of persons per residence generally do not accurately represent student and worker populations.

In some 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 I... for example. through the municipal system). student POPuhltions can be
determined by telephone calls to school administrative offices. The drinking water supply of a
major industrial installation (which may have Its own well. or may be served by the municipal
systeml may be similarly investigated. However. due to the lower influence of more distant
populations. ~Ime·consumlng inquiries should generally be limited to dlstarQes less than 1 mile from
the site. Unique exceptions to investigate beyond 1 mile are large inltitu,j,ms (e.g.• university.
large busine.. complex) where thousands of students or workers drink ""ound water; also. Hny well
that you auspect may be II primary target should be evaluated for drinking water population
regardle.. of distance from the site.

Criteria list for Primary Target Wells

Identify which. if any. drinking water wells you consider to be primMY targets and which you
consider to be secondary. Identifying a primary target well represllnts a professional judgment.
based Oil site. pathway. and target characteristics, that lhe well in question has a relatively high
likelihood of exposure to a hazardous substance. Secondary te,'Ollts have ~ relatively low likelihood
of exposuro.

The Criteria List can help guide the process of developing hypotheso¥ about wells that might ::»e
considared primary targets. The righH;and column ci the Criteria List identifies a number of target
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characteristics to consider. Carefully consider each element on the Criteria List for primary targel.s
within the context of the site and its particular targets. Answers to every question on the list,
however, are unlikely to be available for manv 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
hvpotheses about primary targets without knowing the answers to all questions on the list.

Also, keep in mind that there is an intinite variety of conditions that might lead vou to identify a
primary target, end 110 list of this type could iclentify them all. There are likely to be other
conliclerations that mav apply to a particular target. aod vou are encouraged to think along the..
Iinee. If luch additloNl conslclerations onter into your conclulionl, identify them at the bottom of
tha Ilst.

Ans_" questiona on the lilt by checking the appropriate box marked 'va,' '110.' or
·unknown.· In evaIuatinQ each queltion. rely on aU of the information you have obtained about the
afte aod itl targetI through the c:ourae of vour investigation •• file ..archei, delktop dau
collection, lite raconnaiaaanee, interviews. etc.

Answers to manv of the queltionl arelikelv to bfl fairlv lelf evident. The difficult part lies in
drawing the final conclulion. which amounts to • hvpothelil liS to whether iI particular well is a
primary target. Thil requirel professional .iudgment and il a somawhat intuitive process that reUes
on vour accumulated profusional expertisll and specific knowledge of site lind target
characteristics. Answer the bottom questit)n 'ves' or 'no" regarding vour conclusion whether a
specific target mav be affected by a re'eas.. Note that the Criteria List is not a tallv sheet requiring
a majoritY of "vel" or "no' responses to reach a conclusion. You may hypothesize that a particular
well is a primary target on the basis of one (II' more target conditions or site characteristics that
lead vou to believe there is a relativelv high likelihood 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.

'I any drinking water well nearbv?

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 subltances. Just what qualifies as "nearby" depends on circumstances specific to
the site and its environs. Generallv. anv well within % mile is considered "nearby" and likely to
be affected bv a release of hazardous substances to ground water. Wells at greater distances
up to J(, mile lor more' might also be considered "nearbv." depending on what vou know or
suspect about the depth to aquifer, depth of the screened interval, permeability of the
subsurface. presence of karst condition~, mobilitv of hazardous substances suspected to be
associated wit,h the site. and other circumstances.

Has any nearby drinking water well been closed?

You may encounter cases where a drinking water well on or near the site has been closed Of

abandoned. There are any number of reasons whv this might have occurred. and it mav not
be possible to find out why. If you have reason to suspect that a well was abandoned due to
water qualitv 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. If you don't know whV the well was
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abandoned, it is best to assumG the closure was associated with concerns about
contamination and evaluate it as a primary target. On the other hand, if the closure resulted
from a problem that (;'luld not possibly be related to the site (for example. a domestic well was
abandoned because municipal water service became available. or because the residence
burned down and the owners moved away), it would not bf' appropriate to consider that well a
primary target.

Has any nearby drinking water user reponed foul-tasting or foul·!melling water?

If you have learned about water quality problems from the local Health DaPllnment or any
other SOUfCe during your investigation. it may be appropriate to suspect that these problems
are associated with the site and to 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 drawdowIl or high llrcduction rate?

High·production wells may create a ·cone of depression· thilt 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
exposunt.

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.

Does 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, all ground water is not necessarily drinking water.
likewise, not all wells are necessarily drinking water wells. If there is reason to suspoct
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 I know and suspect about this site, would I recommend that this well be
sampled (during an 51, for examplel 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
9rofessional judgment as to the occurrence of primary targets by checking the appropriate box next
to the ·Primary Target(slldentified?· question.

67



GROUND WATER PATHWAY
TARGETS

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 likelihood of exposure to a
hazardous substance. If your evaluation of the Criteria List leads you to believe that one or more
wells should be considered primary largets, 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 Iik"iil1ood of release.

If your evaluation of the Criteria List leads you to conclude that some wells should be considered
primary targetl, lummarize your rationale and identify the welil.

68



GROUND WATER PATHWAY
TARGETS

IFlICtor: Primary Target Population

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

Evaluation $lIa"'1: Identifying a primary target well repr.sents a professional judgment based
on site. path_y. and target characteriatic:a indicating a reIatl~ high likelihood that a
hazardoul substance has mig~!'ted to the well. A primary target may be hypothesized on the
basis of available analytieal data indicating that the well may be exposed to hazardous
substancea; ho_v.,• .,alytical data are not usually available for PA sita.. For PA purooses.
your professional judgment i$ usually based on indications •• which i$ not the same as
documentt>o fact. You may hypothesize a primary target well on the basis of one or more
characteristics of the site and its environs, sources, and types and quantity of wastrJ. thought
to be present, coupled with the proximity and physical characteristics of the ,well itself.

Use the Criteria list for primary targets to help guide the process of considering 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 rely on your professional judgment. A few example scenarios are
given below:

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

• Liquid wastes and sludges have been stored outdoors in drums, some of which are
rusted, perforated, and lying on the ground surface; areas of stained soil are visible; the
water taule in the area is 20 to 50 feet deep; and a suspected release has been scored
on th••• consideration.. No analytical data are available, but a drinking wat.r w.lI
(depth unknownl is 1,000 feet from the site. In this can, the well may be evaluated as
a primary target on the basis of proximity to a suspected release.

(continuedI
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• Conditions are as described above, excepl 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 II primary target, dUll to its depth.

• Conditions ilre as described above, except it is known that drinking water within 4 miles
is obtained only from aquifers below 300 feet and no reluse is susrJ8Cted to impact that
aquifer depth. In this case, the well would not be .valuated as a plimary target.

Remember that, in order !o evaluate any well as a primary target, 3 Suspected release to ground
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.

.Scoring Instructions: Evaluate a drinking water well as a primary target when available
information leads you to hYPOthesize that there is a relatively high likelihood that II hazardous
substance has migrated to the well.

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

• For each pr;vate domestic well. count the numb~u of persons in households or assign a
populatiol' equal to the average number of persons per household in the county using
U.S. Bure,lu of the Census data (round up to the next integer for each household).

• For a well serving more than one residence (community or municipal wells). determine
the number of people served by the well 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 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 'iour 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 (Pri,nary Target Population)
on the ground water pathway scoresheet (page 8 of the PA scoresheets). M"ltiply 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 wells.
assign a 7.ero score to factor #3.
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IFec;tor: Secondary Target Population

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

EvaIuIItIon StratlltlY: Just as the identification of primary target wells reprasentS a profusionsl
judgment baMcI on site. path_yo and target characteristics. so is the identification of
StlCondary target, wella. In this inatance, ho_ver, available infonnation Ieada you to conclude
ttlat the wells in question have p relatively low likelihood of exposure to a hazerdous substance.
YJU base this determination on one or more characteristics of the site and its environs. sources,
and tYpes .nd quantitY of wastes th.,ught to be present, coupled with the proximitY and
physical characteristics of the wells.

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

After completing your oround water taroets survey and applying the Criteria List. you will have a
Sott of hypotheses identifying the wells that you believe are secondary targets. Application of
the Crit£Oria List is discussed on pages 65 to 68.

Assign populations to each secondary target well and develop separate secondary target
population totals for each distance category around the site: less than 14 mile, 14 to % 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 each distance category because different weights are .1Ipplied to
populations according to distance from the site in order '0 account for the dispersion of
substances that may enter groun:t 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 onto the topographic map, and also delineated the areas served by municipal.
communitY, and domestic wells, determining secondary target populations is relatively
straillhtforwllfd. Completing a targets survey. evaluating target populations associated with
eacil 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 hazardous
substance having migrated to the well.

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

e For each private domestic well, assign a PQJ'ulation llCIuaI to the average number of
persona per household for the county using deta fran) the U.S. Bureau of the Census (for
secondary target populations, do not round the average uP to the next integerl.

e For a well HIVing more Nn _ residence (community or municipal welIl. determine the
number of petJpIe served by the _II and assign that population to the well. If the
specific number of people served is not available from the authority operating the well.
determine the number of service cOrlnections associated with the well. Multiply this
number by the county average number of persons per household (d,) not round the
average up to the next integerl and assign the resulting population to the well. If
necessary, apportion populations.

e For wells s'~rving a distinct non-residential population (a business. industrial park, or
university. for examplel. determine the population served by interviewing the well
owner/operator or facility administrator and assign that population to the well.

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

11 Enter the secondary target pop:.lIation for the distance c;itegory in the "Population"
column.

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

31 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 bottom of the column
and in one of the blanks for factor '4 (Secondary Target Populationl on the ground water
pathway Scohlsheet. Use the blank under Column A if you scored a suspected release; use the
blank under Column E if you scored "No Suspected Release." Mark your response to the
question "Are any wells part of a blended system?" If you have apportioned populations, show
your calculations on page 6 of the PA scoresheets.
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IFactor: Nearest Well

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

Evaluation StrRegy: In IIddition to eva/vdno both primary and MCOIlCIarY target IIOIIUIations,
the PA also eQluates the cIis~ to the .....t drinking water~. This cIistanc:e is an
indicator of the mag:litude <)f the threat the site may pose to QI'OUlICI water u.... AH other
consideratiom being i1Qllsl, the c'- a drinking water -" is to the site. the higher the threat
that the weH might be !lxpond to a hazardous subatance. If you have idemifiecl 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 __ is present, assign a score ,.f SO to the
Nearest Well factor, regardless of distance.

If there ars no primary target wells, identify the nearest secondary target wei, and assign a
distance-weighted factor score using PA Table 2. Estimate the straight-line distance between
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 tha nearest well is so 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
Characteristics" box on the ground water pathway scarewet. Record an absolute number
le.g.• "800 feet"I, not a range (e.g., "800· 900 feet" or "less than 900 feet"l. accurate within
a margin of ± 100 feet.

Scoring InstNctlons: If you have identified any primary target well within the target distance
limit, assign a SCorli of 50 to factor .5 (Nearest Weill; assign the score under Column A.

O'.herwise. idel1t!~y the nearest secondary target well on the topographic map. Enter the
distance to thia waH in the "Pathway Chlfaeteristica" box on the ground wetlf pathway
scoresheet. Using either PA rable 2a or 2b Ipage 9 of the PA scoresheetsl for non-karst or
karst aquifers, as appropriate, select the distance category in which the nearest secondary
target well is located (left-hand columnl. Circlll the value on the same line in the column labeled
"Nearest Well." Record this circled value in one of the blanks for factor '5 (Nearest Weill 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."
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1.1_F_Kt_Or_:

c

_-W_e_llhe_.._d_Pr_ot_lC_tio_n_A_re_a . ]

Definition: A State-dl$lgnatid ar.. rl$tricting certain land U..I and indultrilllll'lCtic:o around
drinking water~ that might be IUlceptible to IdverII impactl.

EvllultJon Sliately: W"'eld 1IfO*tIoo.,... CWHPAalll'e delignltId by State~
undIl' Section 1428 of the FIl'JIl'II Safe Drinking Water Act. WHPAI protect pr'oi'lCipaI drinking
water IIIPIlIiIi from con1Il'ninItion thet might othIl'wiII relult from unreltrietld WNte diIpoql
or othll' induItrlll precticN. The importance of PFO*ting luch water SUPllIieI II reflIc:tId in
the PA by the Wellhead Protection Area far.tor. State environmental IgInciq Ind local water
authoritill can provlcllinformation about tha locations of WHPAI.

ScorlnglnltNctionl: If any lource associated with the site lies within or above II designated
WHPA, or If you have identified any primary target well within a WHPA, assign a score of 20 to
fKtor '6 (Wellhead ProtlCtion Areal. If neither of these conditions apply, but any part of a
designated WHPA il within 4 miles of the site, assign 5. If no portion of a designated WHPA
Ii.. within 4 miles of the site, assign a zero score. Use the blank under Column A if you scored
a "Suspected Release" for the likelihood of Release factor calegory: use the blank under
Column B if you scored "No Suspected Rele..e."
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IF-etor: Resources

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

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

• Irrigation (5 -ere minimuml of commercial food crops or commercial forage crops.
• Watering of commercial livestock.
• 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 pool).
e 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 5 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. 'his 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 man'! hours of research trying to determine crop acreage,
"commerciil" uses, "major or designated" areas, and "usabilitv."

Scoring Instructions: If, within 4 miles of the site, ground water is used for any of the purposes
itemized above, assign a score of 5 to one of the blanks for factor '7 IResources) on the ground
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 catellory; use the blank under Column B if you
scored "No Suspected Relea... •

Total Targets: Calculate the Targets factor category score by summing the scores assigned to
factors '3 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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3.3.3 Wilte ChIi'lCtJrlst!ca

Th••valuation of the Waste Characteristics factor category is discussed in Section 3.2.2.

If you have identifkld any primary target well, assign either the waste characteristics score (WCi
that you Qlculated uting PA Table 1 (Section 3.2.2, and page .. of the PA acoresheetsl or a score
of 32 -. 'Nhichever is greater -- to factor lSa. Assign this scor. under Column A. 00 not evaluate
factor lab.

If yOu have not identified any primary target well. assivn the wate characteristics score (WCI that
you calc:tolated UIing PA Table 1 ISection 3.2.2. and page .. of the PA acoresheetsl to factor IBb.
Assign the score under Column A if you scored "Suspected Release" for Likelihood of Releas.:
under Column 8 if you scored "No Suspected R....se." Do no, evaluat. factor Ia..

3.3.4 CaIcu!at!ng 1bt Ground Watt' Pltbway Score

The ground water pathway scoresheet is organized by the three factor categories: Lik.lihood of
R.lease (LRI. Targets (T), and Wast. Charact.ristics (WC). Ent.r the scor. for eith.r Suspected
R....s. (factor 11) or No Suspected Release (factor 121 into the box labeled "LA." Sum the Tarllet
scores (factors 13 through 7) down the appropriate column and record the sum in the box labeled
"T." Enter the Waste Characteristics score (factor 18a 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 R.lease.

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 \lround 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 rEtquires 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 hypothssize whether hazardous substances are likely
to have migratud to sUlilice water. When a release is not susP6cted, special considerations that
enter into your scoring decision include the distance to surface water and the flood potential at the
site.

Def"1I'l1t1on: Surfac. Water" A naturally-occurring, perennial water body; also, some ertificially­
llIlIde and/or intermittently-flowing wat.r bodies.

Surfac. waters il>clud. str.ams and riv.rs. lak.s. coastal tidal waters. and actina. The glossary
provides detailed dsfinitions for each type. Note that certain ditches and intermittently-flowing
wat'Jrs are included in the ·streams and rivers· water body type. Specifically, ditches qualify as
surface water if they per8l1nially flow into other surface water. In areas where m81m annual
precipitation is less than 20 inC'lIes, intermittently-flowing waters and contiguous int'lrmittently­
flowing streams and ditches also 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 ~ecord this information on the PA scoresheet as your
reason for not evaluating the pathway.

Release of a hazardous substance to surface water could threaten drinkin~ 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 ,lust identify and
evaluate intakes supplying drinking water. fisheries, and surface water sensitive environments
within a 15-mile target distance limit.

The evaluation and score for the waste characteristics factor category (WC, Section 3.2.2\ applies
directly to the surface water pathway. as to all other pathways, except if primary targets are
identified for any of the three threats (Section 3.4.31.
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3.4.1 likelihood of Rei....

Evaluating the Ukel;hood of Release fKtor category requires a profemonal 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 hypothesia Ie guided by the "Criteria L1et" (page 11 of the PA sc:oreaheetsl.

Criteria Lilt for Suapected Rele_ to the Surface Water Pathway

The Criteria L1et helpa guide the process of developing hypotheses about two very importsnt
aspac:ts of the lite: whether a hazardoua Sl.obstanc:e Ie likely to have baen "as'ld to surface
water; and whether any targets (intskas suPPlYing drinking water, fisheries, sensitive environmentsl
are likely to be exposed to a hazardous subatsnce as a result of a reltIse. The Criteria L1et
suggests a number of characteristics of the site and its environs to consider in raac:hing c:onc:lusiona
on these points. Aos_ the questions in the left-hand column of the Criteria List, whic:h deal with
a suspected release; the right-hand column, dealing with primary targets, is evaluated in connac:tion
with the Targets f.ctor 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 question _. 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 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 tel 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, ide;:tify them at the bottom of the list.

Answer the questions 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 rac:onnaissance, Interviews, etc.

Answflrs to many of the individual 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 you suspect a
release. This requires professional judgment and is a somewhat intuitive process that relies upon
your accumulated professional expartise and specific knowledge of site and target characteristics.
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 a suspected release on the basis of one or more
characteristics that lead you to believe there is a relatively nigh likelihood that a hazardous
substances has been released to surface water.
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Suspected Relea.. Considerations

Each item on the Criteria List for suspected releases to surtace 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 surfllCe water. the higher the likelihood of a
release. Just what constitutes 'nearby' depends on site-spol,:ific conditions. If the
surrounding terrain is flat. precipitation is low. and soila are S<lndy lhigh infihrationl. 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. "" nlile might still be considered
·nearby.· Note that sites where the overland flow distance teo the nearest surface water is
more than 2 miles are not evaluated for the surface water pathway.

Is waste quantity particularly large?

Depentting on the tYpe of waste. its physical state. and its location. 'Iarge' is a relative term
with respect to the potential for a release to surface water. In this context. a relatively sm••11
quantity 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 general. however. any
amount is considered 'Iarge' if it produces a waste characteristics factor category score IWC)
of 32 or mNe.

Is the drainage area large?

"Drainage area' refers to the area of the site itself plus the area upgrad;ent of the site that
produces runoff flowing over the site. Largl\r drainage areas generally prodyce more runoff
that could potentially carry hazardous Substwlces overland to surface water. Note thaI.. in
urban areas. curbed streets and storm sewers may effectively limit the drainage area tl> the
area of ttle site itself.

Is rainfall heavy?

If the site and surrounding areas are flat. the 'lombination of heavy rainfall and low infiltration
rate may Cause rainwater to pool on the site. Otherwise. these characteristics will contribute
to generating runoff 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
00 considered ·heavy." You can obtain this information from the 'Climatic Atlas of the Unitett
States.' pUblished by the U.S. Depertment of Commerce. or from local weather stations.

Is the infiltration rate low?

Infiltration rates range from very high in g;avelly 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 flowing?

For many types of sources, proper containment that would prevent hazardous substancell from
migrating to surface water requires engineered structures such as dikes, berms, run-on and
runoff contrOl systems. and spiH collection and removal systems. Such controls would have to
be designed to meet 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.
Thia level of contM1rMnt f« .. sources Ie not oftwl found at CERCUS hazerdoua waste sites.

In geneqI. sources 1hat may be pror.. to releasing hazerdous substances via runoff are those
over whlch drainage might flow: sources rulllting from Iealcs, spiHs, or intentional deposition
or dispella! of hazardoua wastu en the grourMi surface. Sources not prone to runoff include
uncIerground tanka, abo..,. ground tanka. and containers stored in a building.

Any -.rc:e C't\ a lite prone to flooding hal a likelihood of releasing hazardous substances to
surface water \hat Ie directly related to flood frequency, which is discussed later in this
saction.

Is a runoff route well defined?

The runoff route is the downgracii. . lIath that runoff follows from the site to surface water.
A runoff route may be engineereu .e.g., storm dr.lns, drainage ditch) or natural. In general, in
the case of a natural overland route, the closer the site is to surfacd water and the steeper the
terrain is, the easier it will be to identify the route. A well defined runoff route will more likely
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 adjacent
to it. Vegetation that is dAd, dying, stunted, discolored, or otherwise distressed may indicat!
thl!t hazardous substance. have been carried overland by runoff.

Are sediments or water unnaturally discolored?

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

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) evidence 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 gully, swale,
etc.lleading 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 land 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 concem in karst are.. 1_ Section 3.3.11, inc~
where surface water is nearby and a steep hydraulic gradient is known to exist between the
site and surface water, or when available eviclenl:e atrongIy suggests that ground water is
contaminated Inot merely suspected to be contaminated). Note that in order to score a
suapected reIe..e to surface water via ground water, you must aIao score a suspected release
to ground water.

Does _Iytical or circumatential eviclence suggest surface water contamination?

·Circumstantial" implies a level of certainty wall below that of "provan 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
eXlimples are:

e Analytical data provide indications of hazardous subatances in surface water, regardless
of whether you can attribute those substances specifically to the site.

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

• Fishing or recreational use of the !lurface water body has been curtailed for health or
other reasons that may be associated with the Site.

After answering these questions, and adding ott,er conl1!<:!erations 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?" 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. S\lmmarize 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. release to surf.ce w.ter is !lll1
suspocted, two specific consider.tions are import.nt to .sslgn the PA score for Likelihood of
Release: distance to surface w.ter .nd flood freq\HIncy. Both are Included in the Crlterl. List, but
are discussed in more detail here due to their import.nce when a reIeasa is not suapected.

Distance to Surface Water

Definition: Distance to 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 Sita B, you might expect Site A to have a higher likelihood of
releasing hazardous substanc,. to surface water.

To evaluate distance to surface water, identify the shortest runoff route from the site to the
probable point of entry (PPEI 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.

As part of your site reconnaissance lSection 2.51, identify the drainage patterns on and flowing
from the site. To the extant that it is easily accomplished, 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 co':t?urs, you can then map the runoff route to the PPE. Do this by drawing the shortest
probablll route, between the landmark and the PPE, that crosses each intervening contour line at a
right angle.

If there is more than one runoff route to one or mora surface water bodies, 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 visu~1 observation during the site
reconnaissance. For tk:;;"'y-influenced water bodies, estimate the distance to the mean high watllr
level; for other water bodies, 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
scoresheetsl. The distance you record must be an absolute number (e.g., ·1 ,Poo feet·l, not a
range (e.g., ·1,000 - 2,000 feet· or ·less than % mile·I, and should be accur ,te within a margin of
± 100 feet.

If it is too difficult to reasonably apptoximate a runoff route, as a default measure you n,3Y use the
shortest straight-line distance from the site to the surface water body.

In urban areas, the runoff route may not follow the apparent gradient because c'Jrbed roads direct
drainage to storm sewers that carry it to an outfall to surface water (perhaps pass\nv through a
wastewater treatment plant along the WIY). In th..e clles, 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 topog, aphic map, and measure t"le
straight-Iino distance from the site to the nearest outfall.

Sketch the runoff route!s), as part of the larger surface water migration route sketch, on pago 10
of the PA scoresheets.
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Flood Fr.quency

The location of the site with respect to surface water floodplains is a second indicator of lik.lihood
of release and is also directly related to distance frpm surface water. Floodplains are delineated on
the basis of statistical analysis of long-term records of stream flow. Th. Federal Emergency
Management Agency (FEMAI publishes "Flood Insurance Rate Maps." Local planning departments
or zoning commiaIions qeneqIly have theM mapa, or YOU can obtain them directly from FEMA.
Homeowner insurance companies ma\' also be able to provide flood irequency maps for areas
where FEMA maps may not be lIv.ilable.

FEMA Flood Insurance P.ate M.ps delineate 10C>-year end SOC>-yeer floodpl.ins. M.ps produced by
local planning cornmisaions end similar authorities may be more detailed end eIso deIineete the
annual end 11)-year floodplains. Areas located in the annual floodplain can typically be expected to
flood about once every year. The lao-year floodplain includes the annual floodplain, lo-year
floodplain, SO-year floodplain, and so forth -- .reas thet c.n be expected to suffer flooding .t least
once over • 10C>-year period. Similarly, the SOO-year floodplain includes the annual fIoocIplain, the
10C>-ye.r fIoocIpl.in, and other areas subject to flooding at least once over " SOC>-year period.
Are.s beyond the SOC>-vear floodplain are no~ expected to flood except under the most .xtreme of
circumstances -- circumstances that are expected to occur less frequently than once in a SOC>-year
period.

Locate the site on a floodplain map. Record the flood frequency in the "Pathway Characteristics"
box on the surf.ce water scoresheet; this should be the most frequent flood event appmpriate to
the site. For example, while it is true that a site located in the lo-year floodplain could also be said
to be in the 10C>-year .nd SOC>-year floodplains, record the flood frequency for this site as 10 years.

Scoring Lik..ihood of R......

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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IFactor: Suspected Release

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

EvaJatlon $trlltegy: In scoring a suspected release, you are stating a hYPOthesis fhat a
hazardous substance is likely to have been {eleased to surfICe water. You may hypothesize a
SUSjle\."te<! release en the basis of available analytical data indicating that a relea$8 may have
occurred; ho_ver, analytical data are not usuaRy avaiiable 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 relea:,."" '<l surface water (discussed on pages 711 to 811 helps guide the
process of considering pt:., (;C,P:',1 characteristics of the site and surrounding area that might lead
you to S<lspect a release. You may hypothesize a suspected release on the basis ot one or more
characteristics of the site, its environs, sources, :;lnd type and quantity ot wastes thought to be
present.

It is not possible to provide comprehensive guidance on what does and does not "qualify" as a
suspected relp lse. You must rely on your professional judgment. Two examples ot
circumst,v' s 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 teet from the nearest
impoundment. A small creek originates from the bog.

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

Scoring Instruo:tions: Hypothesize ~nd score a suspected release when available intormation
leads you to conclude that there is a relatively high likelihood at a hazardous substance having
migrated to surface water. Assign a score of 550 to factor #1 (Suspected Releasel on the
surface water pathway scoresheet (page 12 of the PA scoresheets); assign the score under
Column A and use only Column A for the surface water pathway. Do not assign a score to
tactor #2 (No Suspected Release).

If you do !1Q1 hypothesize a suspected release, score factor #2 (No Suspected Release).
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IFlIc:tor: No Suspected Release

DeIlIl:tIon: A IJ")fessionaI judgment conclusion based on site and pathwlY conditiona incIic:ating
thIIt I hazardous sub$tanee is not likely to have been released to surface water.

EvaIuIian lb.....; If you did not hypothesize a suspected release from your evaluation of the
Criteria l.ist. tlIen your hypothesis must be that I release is!!21 suspected. You must complete
an evaluation of the Criteria Ust lleft-hand column) before concluding that a relelse is not
suspected.

Just as a hypothesis thIIt 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 !!21 suspected. In this instance, however, available information leads you to
conclude thIIt 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 Ust and their evaluation is discussed on pages 81 to
83.

If 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 1OO-year floodplain 400
Site in 500-vear floodplain 300
Site outside 5OO-vear floodplain 100

If any s(;urce or anv part of the site lies within the annual floodplain, or if the site is known to
have flooded during the period when hazardous wastes were present, vou 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 Targ.ts

Su,fac. wat.r pathway taro.ts include intak.s that supply drinking water, fisheries, and sensitive
environments. Each is evaluated separately. TIw result is separate scores for three separate
threats: Drinking Water Threat, Human Food Chain Threat, and Environmental Thr.at.

Target Distanc. limit

Targets are identified and .valuated over a 15-mile target distance limit, which defines the ·io­
wat.r segment· of the surfac. _ter migration route (in contrast to the ·ov.rIand segment· which
is the Nnoff route from the site to surface waterl.

Begin measuring the in-water segment at the
probable point of entry (PPEI to surface water,
and continue downstream for 15 miles.

If the 15-mile distance ends in a lake, coastal
tidal waters, or ocean, measure the portion of
the in-water segment In that water body as an
arc from the mouth of the disc:-'arging water
body and .xtending to the shores of the
receiving wat.r body.
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If the PPE is to a tidally-influenced water body
(e.g., an estuary), the in-water segment
extends 15 miles downstream and also
extends upstream as far as the tidal run could
be expec:twd to cwrv haurdous substences
released from the site (up to a maximum
distance of an .clcIitionIl1 15 milesl.

If runoff from the site enters more than one
surface water body, evaluate targets along
each 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 coincidently 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.
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Other cases where runoff from the site enters
more than one surface water body result in:

• Two or more entirely different in-water
aegmenta that do not join within the
target diatanee limit.

• Two or more in-_ter aegmentl that
run coinc:identilly for part of the
diatanee and diverge for pa."t of the
cliatance. but end the diItInce
divergent Ii.e., It the 1s.miIe point. aH
i~water segments are not coincident).

In either case. the divergent m.water
segments are I!'lid to be in different
wat"rsheds. Targets associated with each
watershed are evaluated separately to arrive at
drinking water, human food chain, and
environmental threat scores for each
watershed. The surface water pathway score
is calculated for each watershed, and the
hlg"est result is used to score the site.

Drinking Wlter Thrllt Tlrgets

now
"

15 miles from
pp~

Surface water intakes that supply drinking wlter are tergets under the Drinking Wlter Threlt.
Identify target intakes, mark the locetion end extent of the service area of each on a topogrlphic
map, determine the flow rate It each intake, and determine the populetlon served by each.

Identifying Dflnklng Witif' Intake.

Identify drinking water Intekes drawing from water bodies along the in-water segment of the
surface water migration route in conjunction with your survey of wlter supply systems in the
vicinity of the site. Section 3.3.2 discusses such a survey in the context of Identifying drinking
water wells. 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. Identify 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 H.alth Department official, can probably also provide information on ar.as
wh.r. private community or dom.stic intak.s ar. used.

Municipal intakes are sometim.s id.ntified on topographic maps. Both private and municipal
intak.s are catalogued in .lectronic databas,s such as PATHSCAN, which is maintained by EPA's
Offic. of Wat.r Regulations and Standards ISection 2.4.31. Be aware, how.v.r, that sourc.s such
as these may be incomplete. Alway. verify information obtained from databases. .specially for
complet_. by interviewing knowledgeable local offi~ls.

Transcribe onto the topographiI.: map the locations of all municipal drinking water intake. along the
in-water segment and the .xtent of all distribution systems serwd by each intak.. Also indicat.
areas on the map where domestic or community intakes are used.

Flow at T.... 1nUIc..

Obtain the average flow rate of the stream or Iak. at the location of each drinking wat.r intak••
Flow is .xpressed in units of cubic fnt per second letsl; average flow is g.nerally calculated ov.r a
period of many years. Local water authorities can probably provide you with av.rag. flow at or
n.ar their own intak.s, and may also be abl. to .stimat. the flow at or n.ar private intak.s.

Th. USGS operat.s a nationwide network of gauging stations that record flow on many thousands
of wat.r bodi.s. Thes. data are r.ported in s.rialized ·Wat.r-Data R.ports· publish.d an;,ually by
USGS, on a Stat.-by-Stat. basis, and .ntitled ·Wattr R.sourc.s Data. <Stat. name>. Wat.r V••r
19<xx > •• LOllg-t.rm average flow is report.d as •av.rag. discharg••• A gaging ~tation need not
be located right by the targ.t intake for published data to be us.ful. Upstroam or downstr.am
gauging stations can be used to approximate flow at the targllt.

For an intake located on a lake with in-flowing atreams, det.rmin. flow by summing the av.rage
flows of all str.ams discharging into the lak.. For an out-flowing lak. without in-flowing streams,
sum the flows of all streams leaving the lake. For a clos.d la~•• with n.ith.r in-flowing nor out­
flowing streams, assume a flow rate I.ss than 10 cfs.

Flow is important because secondary target populations are evaluated according to volume of flow
available to dilute haZirdous substances that may be r.leased from the sit.. This·dilution
weighting· Is built Into PA Table 3 lpage 13 of thll PA scoresh.etsl. Note from PA Tabl. 3 that the
flow categories incremant by orders of magnitude. While it is pr.f.rabl. to obtain actual flow
valu.s If they are readily available. in the absence of such dilta you should be able to estimate
averega flow within the Indicated order-of-magnitude ranges. PA Table 4 lists Qualitative
de.crlptlon. of the different wat.r body types, corr,sponding to flow rates, that may be useful for
.stlmation purpo••••

The ·mixing zon.· flow cat.gory In PA Tabl.s 3 and 4 r.f.rs to ·Qui.t-flowing· streama or riv.rs,
as opposed to turbul.nt flow, with an av.rag. flow rat. of at I.ast 10 cfs. From PA Tabl. 3, note
that this cat.gory produces high.r dilution-weighted population valu.s than any oth.r category
with flow gr.at.r than 10 cfs, because qui.t-flowing streams or riv.rs provide I.ss-rapid disp.rsion
and dilution than turbul.nt flow do.s. An intake may be .valuat.d und.r the mixing zone flow
cat.gory only if:

(1 I It is located on a quiet-flowing str.am or riv.r with a flow rat. gr.at.r than 10 cfs.
121 It is not more than 3 mil.s from the PPE, and
(31 Th••ntire r.ach betw••n the PPE and the intake is qui.t-flowing.
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Evaluating Drinking Water Populations

Estliolish a drinking water popl.ilation associateJ with each intake in tile same way as explained in
Section 3.3.2 for the grOlJnrl water pathway. Bri.fly:

• If a municipal water authority cannot prov:d. population figur.s for its syst.m. multiply the
number of .-vic. connec:tions by the county aver. number of persona per household
using U.S. Bureau of the Census data.

• If any municipal system served by surface water intak.s "blends" water from more than
one intake. or from a combination of intak.s and wells. apportion populations to each
int.... lind well. The same rules of lIpportionment apply to intak.s as to wellIlSec:tlon
3.3.21••xcept that "standby" or "backup" wells are not included when .valuating surface
water drinking water population (just as standby or backup int....s are not included when
.valuating ground water drinking water population).

• Evaluata standby or backup intakes for the surface water pathway as discussed for standby
or backup w.lls on page 64; that is. you may either include or exclude them in population
apportionment. S.lect the approach that results in the highest population factor value. In
doing so. 'lote 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 wat.r populations). In general. this means selecting the approach that
results in the largest populations served by intakes drawing from water bodies with the
low." flow rates.

• In ar.as supplied by domestic or community intakes. estimate populations by performing a
house count lind multiplying the number of counted residences by the county average
number of persons per household. Residenc.s 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 wh.r. the intake serving such a population is suspected to be exposed
to a hazardous substance r.leased from the site (i.e•• it is a primllry target intakel. It is
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 cts. or in the mixing zone of quiet·flowing
streams and rivers with flow rate of at least 10 cfs, begin to achieve large population
valUII when populations Hrved .xc.ed 1.000. For intakes on water bodi.s in all other
flow categories. populations served must exceed 10,000 Ifor 10 to 100 cfsl. 100.000 Ifor
> 100 to 1,000 cfsl. or 1.000.000 Ifor > 1,000 ctsl be~ore significant population values
are assigned. Other than municipal water supply. few lit any) intakes will be found that
serve such large populations. Consequently, a secondary target intake serving workers or
students need not be evaluated unless you believe that it meets the following two
requir.ments:

III It is locat.d on a water body with average f1uw rate less than 10 cfs, or in the
mixing zone of a quiet·flowing stream or river with average flow rate of at least 10
cfs. and

121 You suspect that the intake serves more than 1,000 people.
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Humlll'l Food Cheln Thr.lIt Targ.ts

Fisli!.uies are targ.ts und.r the Human Food Chain Thr.at. Id.ntify ,.,ch fish.ry, and the wat.r
body type and flow rate at .ach fishery, within the target distance limit.

Definition: Fishery -- An area of a surfac. water body from which food chain organisms are
taken or could be taken for human consumption on a llllqist_, sporting, or commerc~ balis.
Food chain species inr.lude fish, Shellfish, crustac.ans, amphibians, and amphibious reptiles.

The definition of fIShery is intentionar.y broad end is meant to include any portion of a body of
water that does or could provide It leut one trout, ciani, lobster, frog, or alligator Ito _ one of
each tYpe of animal speciflld in the definition) for human consumption. In practic., then, water
bodies that qualify as fisheries are .xtremely common. There are some .xceptions. Identifying
_ tYpes of ditches as fisheri.s, .ven though they may technically qualify as surface water Is..
the definition of "stream or river" in the glossary), would de.fy logic; for .xample, the ditch may be
only intermittently flowing, or may be ~ perennially·flowing highway drainage ditch. Oth.r
.xamples of "non-fisheries" include wat.r bodi.s that are steril. for reasons unassociated with the
sit., and water bodi.s that are closed to fishing for reasons unassociated with the sit.. le.g..
bacterial or sewage contamination, red tide, contamination from other f"cilities).

Beginning at the PPE, delineate separate fisheries along the 15'mile in-water segment. One fishery
ends and anoth.r begins wher.ver the water body tYPI> changes or the water body flow
characteristics of a stream or river chanile. Water body types inClude:

• Streams and rivers
• Lak.s
• Coastal tidal waters
• Oc.ans lincludes the Great Lakes)

Each of these water body tYpes are defined in the glossary. Within the "streams and rivers" water
body type, flow characteristics are defined by orders of magnitude Isee also PA Tables 3 and 4 in
the PA scoresheetsl:

Stream and River Types Flow Characteristics

Minimal Str.am < 10 cfs

Small to Moderate Stream 10 to 100 cfs

Moderate to Large Stream >100 tc 1,000 cfs

Large St're<lm to River >1,000 to 10,000 cfs

L;lIge 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 actuai 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 aetuaI flow values cannot be determined, it Ihould be poasible to at lust
estimate within the order-of-magnitude ranges. In fact. you 08I!d not expend undue effort trying to
obtain flow data because cerefulestimation ia acceptable. Obtaining flow data, for Iak.. aa wall aa
atreama and rivera, ia discul$ed on page 89 in conjunction with identifying drinking water intakes.

environmental Threat Targets

Sensitive environments ere tergets requiring identification and evaluation under !he I:!lvironmental
Threat. Sensitive environments may be either terrestrial or aquatic but, for aurface 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 highly-valued environmental or cultural features.

Typically, areas that fall within the definition of ·sensitive environment· are established and/or
protected by State or Feder;lllaw. Examples include National Parks, National Monumenta, habitats
of threatenoo 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).

Identify 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 beat place to begin
your survey. Telephone interviews of local fish and game officials, and parka and recreation
officials, can also be fruitful. Many States also fund a Natural Heritage Program that inventories
and provides information on sensitive environmenta, recreational areaa, natural resourcea, 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 St"te
agency.

PA Table 5 lists several types of habitat used by State- or Federally-deaignated endangered or
threatened species. Very often, Natural Heritage Programs and other authorities report habitats on
a county-wide basia. 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-weter segment, and score it
accordingly.

The soil exposure and air pathways also require you to identify and evaluate sensitive
environmtlnts, so a comprehensive survey to meet the scoring needs of each pathway should be
cc,nducted 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:

92



SURFACE WATER PATHWAY
TARGETS

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 nl<1!lS 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 IUSF&WSI and are
Ivailable either directly from them or from the State or local agency with fish and wildlife
responsibilities. The U.S. Army Corps of Engineers ICOEI. which has responsibilities pertaining to
issuing permits to dredge or fill wetlands and waterways, can also be helpful in identifying
wettands.

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
Idrinking water and food chain threats) for details on obtaining or estimating flow, and rememill"
thlt order-of-magnitude estimates are acceptable.

With the exception of wetlands, each sensitive environment is assigned a value as indicated in PA
Table 5.

For wetlands. measure the total frontage (that portion of the in-water segment that is in contact
with wetlands) jn 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, llach of these frontage totals
represents a separate environment. In cases where wetlands 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 located 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 61.
the refufie (75 points, PA Table 51. and the critical habitat 11 00 points. PA Table 51. 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 175 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
hazardoL'S substance. Secondary targets have a relatively low likelihood of exposure.
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The Criteria list 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 tiilrgets
within the context of the site and its particular targets. Answers to every question on the I:st,
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 Ieed you to identi~ a
IAimary target, and no list of this type CO'...1d identify them aU. Th_ are likely to be other
considerations that may apply to a particular target, and you are encouraged to think eIong these
lines. If such additional considerations enter into your conclusions. identify them at the bonom of
the list.

Answer aU questions on the list by checking the appropriate box marked "yel." "no," or
"unknown." In 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 I particular intak••
fishery, or environment is a primary target. This requires professional judgment and is a someli"nat
intuitive process that r.li.s on your accumulat..d professional .xpertise Ind specific knowledge of
sit. and target charact.ristics. Answ.r .ach of the bonom three qUllStions ·y.s" or "no" rllgarding
your conclusion whether Iny specific target may be affected by a releas.. Note that the Crit.ria
List is not a tally sheet requiring a majority of "YllS" or "no" r.sponses to reach a conclusion. You
may hypothesize that a particular inta!:e, fishery, or environment is a primary target on the balis of
one or more target conditions or site characteristics that lead you 10 believe there is a relatively
high likelihood of I hazardous substance having migrated to the target.

Primary Targe' Considerations

Each item on the Criteria List for primary targets is briefly discussed below.

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

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
associated 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
more 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 SI) 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 ~ran'eters and make a case-by-case professional
judgment as to the likelihood of a particular taruet 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 SI, and ask yourself if sampling at a ~rticular target would likely
re~eal contaminants.

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

If water use at or near a target hal been curtailed or restricted clue to contamination, this
could be a strong indicator that it is a primary target - ~rticularly if there is reason to suspect
that the problem is in some way auociated with the site. If the reason is unknown, it is best
to assume that the prc.blem is auociated with the site and evaluate the target eccordingly.
Exceptions would include concl;tions sach as closure due to bacterial or sewage contamination,
red tide, or other problems knuwn to be ",..ted to an incident not connected to the site.

Although recreation areall are not specifically evaluated as a se;Jarate l':lass of targets, a closed
recreation area could provide circumstantial eVidence that con';Jmination may exist at nearby
intakes, fisheries, or sensitive environments.

Dc",s 'malytical or circumstantial evidence suggest surface water contaminatioil at or downstream
uf " target?

·Circumstantial· implies a lllvel of certainty well below that of ·proven fact,· and this is
sufficient for PA purposes. In this context, any condition that yOIl find suspicious, and that
indicates a possible contamination problem at or near a target, can be considered
·circlimstantial 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.

• 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,· andlor
·sensitive environment.")

Perhaps the most straightforward test to identify primary targets is to ask yourHlf the
question ·Given what I know and suspect about this site, would I recommend that this target
be sampled (during an SI, 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 targ6t.

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
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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hllzlIrdous substllnce. If your evaluation of the Criteria List leads you to belie"I'! that one or more
targets should be considered primllry targets, yet your nrlier 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 targets should be considered
primary targets, summarize your ratioNle and identify the targets.
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IFactor: Primary Target Population

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

Ev-.atlon Str.ugy: Identifying a primary target intake representa a professional judgment
based on site. pathway. and urget characieristic:a indicating a relatively high likelihood that a
hazardous subsunce has migrated to the intake. A primary target may be hypothesized on the
basis of available analY'lical data indicatino that the inuke may b3 exposed to hazardous
substances; however. analytical dau 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. 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 vn 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 must rely on your professional judgment. Of particular importance in
formulatina this judgment are the proximity of the intake to the PPE, the flow characteristics
(volume. velocity. tUlbulence) in the interval between the PPE and the intake, and the relative
persistence of substances suspected to be associated with the site.

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

(continued)
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Scoring InstNctlons: Identify 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
scoresheetsl.

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 discussed on page 90 and as
further described in conjunction with the ground water drinking water population (Section
3.3.21. Briefly:

e 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 huusehold).

e For an Intake serving more than one residence !community or municipal intakes).
determine the number of people served by the intake and assign tllat 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. 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 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 to show your calculations.

e 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 ownerloperator or facility administrator and assign this population to the intake.

Enter the population served by each intake (primary i!ll! secondary) in the box under question
#3 on the drinking water threat scoresheet (page 12 of the PA scoresheetsl. Sum the
populations 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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Derll'lition: The human PGPulation served by drinking water drawn from secondary target
intakes.

Ev8luation Stflltegy; Just as the identification of primary target intakes represents a
professional judgment 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 tne intakes in question have a relatively low likelihood of exposure to a hazardous
substance. You base this determination on 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.

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 believe are secondary targets. Application
of the Criteria List is discussed on pages 93 to 96.

Develop separatl) 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 characteristics 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 trans,;ribad the locations of municipal and
community intaket onto the topographic map, delineated the areas served by municipal,
community. and domestic intakes. and obtained or estimated the flow rate at each intake.
determining SlJcondary target populations is relatively straightforward. Completing a targets
survey. evaluating target populations associated with each intake. apportioning populations in

I b!llnded systems, and obtaining average flow rates are discussed on rages 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 relatively 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 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 integerl.

• For an intake serving more than one residence Icommunity or municipal intakel,
determine the number of people served by the intake ano 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. Multiply this number by the county average number of persons per household
Ido not round the average up to the next integer) and assign the resulting 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 fiicility administrator and assign that population to the intake. Recall
the discussion of dilution weighting of secondary target populations (pages 89 and 90)
and PA Table 3; you need not pursue the identification and evaluation of private or
community intakes serving residences, workers, or students unless yau 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, ml! 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 scoresheetsl for each flow category with secondary target
intakes:

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

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

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 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 Column 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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IFactor: Nearest Intake

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

Evaludon Stqtqy: In ackIitIon 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. All 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 wheel or calibrated
string can be used to determine the distance btttween 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 should be an absolute number, not a range, and accurate to the nearest
0.1 mile. 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.

ScorinlllnstNctions: If you have identified any primary target intake you have, in effect,
hypothesized that the threat or likelihood of exposure is 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.

Otherwise, 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 on the same line in the column !lIbeled ·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 undllr Column B if you scored ·No Suspected Release.·
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[Factor: Resources

Defnltlan: Use of surface water for purposes other than drinking water.

Evaluatlon StrMegy: In addition to providing drinking wilter, surface water is often used for
other purposes that could affect human heahh:

• Irrigation 15 acre minimuml of commercial food crops or commercial forage crops.
• Watering of commercial livestock.
• Ingredient in commercial food preparation (e.g., canning plantl.
• Major or designated water recreation area (e.g.. boat ramp, marinal.
• 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 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 las the maximum value is assignedl. 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: If, within the target distance limit, surface water is used for any of the
purposes itemized above, assign a score of 5 to one of the blanks for factor 1/1 IResourcesl on
the surface wlt.r pathway scor.sheet; otherwise, assign a zero valu.. Alternativ.ly, 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 Relolllse."

, Total Drinking Water Threat Targets: Calculate the Drinking Water Threat Targets factor I
category score by summing the scores assigned to factors #4 through 7. Factor scores ShOU::Jd
appear in only one of the two columns IA or BI depending on whether you scored a suspected
release.
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IFec:tor: Primary Target Fisheries

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

Evaluetlan 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
97.

Scoring InstNctlons: Delineate each fishery (primary Jm{ secondary) within the target distance
limit (see pages 91 to 921. 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 scoresheetsl. If there is
no fishery (primary or secondaryl. assign a zero score for human food chain threat targets at the
bottom of the page.

Evaluate 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 tishery. 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 fact!>r
'10. Secondary Fisheries).

If you identified no primary target fisheries. assign a zero score to factor '9.
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IFKtor: Secondary Target Fisheriel!

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

Ev*'-tlon Strategy: This fKtor need only be evaluated if you have !Ul1 identified a Pfimary
target fishery. The identification of sKondary target fisheries is analogous to that for sKondary
target intakes; review the first three paragraphs of the "Evaluation Strategy" for sKondary
target population on page 99.

Unless a release is SUSPKted. 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 bodies. this factor is scored on the basis of the fishery with the lowest
flow rate.

Scoring InstNctions: Delineate each fishery (primary i!!lf secondary) within the tarllet distance
limit (see pages 91 t(l 92). For each. enter 1I 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 (i.e•• you have identified one or more secondary target fisheries but have
not identified any primary target fishery), assign a score of 210 to factur 'lOa (Secondary
Fisheries). Assign tha score under Column A and carry it to the bottom of the paga as the
Human Fcod Chain Threat Targets score.

If you do not suspect a release to surface water. identify the fishery with the lowest flew rate.
Assign a single score to factor ,110b from the table on the human food chain threat scor9sheet.
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 ar.:- only located in coastal tidal waters. oceans. or
the Great Lakes, Assign the score under Column B and carry it to the bottom of the " ..ge 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: Yhe identificatlOl\ of primary urget sensitive environments is enaIogoua to
that for primary taroet intak.es; refer t'l tt;e ·(v..I'latlCll Strategy· !;I~ primary target population
on page 97.

Scoring In''Nctions: Identify each se!'!;itive environment (primary Illli sacondary) in or adjacent
to the in-water segment within the tarp'lt distance limit (see pages 92 to 93 and PA Table 5,
page 16 of the PA scoresheetsl. For each, enter an environment name, its \/lIater body type,
and flow rate in the box under item 11 1 on the environmental threat scoresheet (page 15 of the
PA scoresheets). If there are no sensitive environments (primary or secondary), assign a zero
ecore for environmental threat targets at the bottom of the page.

Evaluate a sensitive environment as a primary target when avail.ble 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, list
them on the blanks prOVided by factor 112 (Primary Sensitive Environmel1ts) and assign a sinQ!<)
score of 300 to the factor under Column A. Carry this score to the bottom d the page as th"
Environmental Threat Targets score (do not evaluate factor 113. Secondary Sensitive
Environments).

If you identified no primary target sensiti"e environments. assign a zero score to factor 112.
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Fector: Secondary Target Sensitive Environments J
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Definition: Sensitive environments not suspected to be exposed to hazardous substances
releued from the lite.

Evlluation StrIt8gy: This fector need only be eVlluated if you have fHl1 identified I primary
target sensitive environment. Tha identification of secondary 'lIrget sensitive environmenta is
lnalogoua to that for aecondary target intakea; review the firM three paragrapha of the
·Evlluation Strategy· for secondary tlrget population on page 99.

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 bodies. Possible scoring scena,ios 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 InatNction.: Identify each sensitive environment (primary i!lli secondary) in or adjacent
to the in-water segment within the target distance limit (se:e pages 92 to 93 and PA Table 5.
p<lge 16 of the PA scoresheets). For each. enter an environment name. its water body type.
and flow rate in the box under item 111 on the environmental threat scoresheet (page 15 of the
PA scaresheetsl. If there are no sensitive environments (primary or secondaryl. assign a zero
score "v" environmental threat targets at the bottom of the page.

Evaluate a sensitive environment as a secondary target when available information leads you to
oonclude 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 cta or I.... id.ntify the .nvironm.nt typ., it. point valu. (PA Tabl•• 5 and 6.
page 16 of the PA scor.sheets). and its flow rate. Enter thi; information in the box under factor
'13a. For each such environment. use PA Table 4 (page 13 of the PA scoresheetsl to obtain a
dilution weight corresponding to its flow category (lor 0.1. as appropriate). Enter the dilution
weight for .ach environm.nt in the box under factor' 13a. For each environment. multiply its
assign.d point value by the appropriate dilution weight. and enter the product in the box under
the column labeled "Total." Sum the products for ea<'h environment. round the sum to the
near.st integer. and enter the result as the score for factor '1 :3a (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 113a. Instead. assign a single score of
10 to factor '13b. Assign the score under Column A if you scored a suspected release; under
CoII;mn B if you did not.
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3.4.3 Wut. CbltlCt.rlstlc.

The .v.luation of the WISt. Ch.r.cteristics f.ctor c.t.gory is discussed in Section 3.2.2.

If you hive identified Il'ly primary tarott drinlcing w.ter intlk•• fiahtry. or sensltive environment.
ualgn lither .:-" wlS1l chiracttristiclSCOff IWCI that you clllcul.ttd uling PA T.b.. 1 IStction
3.2.2. R PICII .. of the PA scortshtetsl or • score of 32 •• which.ver is gmter _. to factor 114•.
Auign thia __ under Column A. Do not .v.lIlata factor 114b.

If you hive not identified lIlY primary tIrfjIt. ISIign the WISt. chlrlCttristics SCOff IWCI that you
CIIculattcl UIlng PA TIbIt 1 lSection 3.2.2••nd P1C114 of the PA scoreshtttsl te' fv-tor 114b.
AaaIgn the __ under Column A if you scored ·Suspected Rel....• for Hktlihood of re.....; under
Column 8 if you scored ·No Sulpec;ted Rei.....• Do not ev.luate f.ctor 114a.

3.4.4 CI!cuItt!ng Syrfac' Wat.r Threet Il'ld PItbWIY $cores

C.lcul.ta ..par.te scorll for the drinking w.ter. human food chain. .nd environmental threats.
thin combine them to obt.in the surface water pathway scor•.

Fill in the matrix on page 17 of the PA scoresheets with the appropriate lIalues for likelihood of
r...... ILRI. t.rgetl lTI. and waste characteristics IWCI for each threat. Not' that LR and WC ar,
the sam. for all threats; only T may differ for each threat. Calculate the score for each thre.t .nd
enter it in the far-right column of the matrix: multiply LR x T x WC. divide the product by 82.500.
and round to the ne.r.st integer. The drinking w.ter and food chain threats .re e.ch subject to •
maximum score of 100; if the score you calculate exceeds 100. assign 100 liS the threat score.
The environmental thrllt 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. Reconl the result as
the surflC' water pathway scor. at the bottom of the page. If your calculated score axceeds 100•
• llign 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 to 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 to
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, environmental. 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 (We, Section 3.2.21 applies directly to the soil
exposure pathway, without exceptions.
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3.5.1 Likelihood of Exoosur.

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 SU$Pected
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 flooring, concrete, asphalt paving).

Areas of suspected contamination art defined by the prlSlOC. of hazardous substances. Thus. in
general, most sources (including in-ground sources such as surface impoundments and landfills. on­
ground sources such as contaminated soil and piles. and above-ground sources such as drums and
tanks) are considertd areas of suspected contamination. There are two t"fpes of .xceptions:

• Sources with more than 2 feet of cover.
• Sources with an impenetrablt cover I•.g.• asphalt pavingl. regardless of thickness.

The evaluation of this factor category functions as an "on/off" switch. A scor. of 550 is assigned
if you know or suspect that in 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. Occasionally. however, you may encounter sites with no areas of contamination. Examples
may include:

• A ground water plume site with no identifiable source
I A closed landfill with 3 3-foot-thick cillan fill cover
I A site that has been completely pavfld with 4 inches of asphalt
I A sit. 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 lIite. while a source may not be visually identifiable. one may be revealed
through surface sampling.

• For a site involving clean cover material greater than 2 feet thick, uneven distribution of the
material, subsequent erosion, or leachate breakouts could result in areas of suspected
contamination.

I For a paved site. areas of suspected contamination may be present atop the pavement
itself. Or, prior to paving. runoff may have carried hGzardol.,S substa.nces onto adjoining
areas that have not been paved.

I For a source inside a building, areas of suspected contamination may exist on the flooring.

To confidently rule out the presence 01' areas of suspect"d contamination, appropriate quality
analytical data demonstrating the absence of hazardous substances are generally necessary. For
this reason, and because areas of contan,ination are present at most CERCLA sites, you may
generally assume this to be to" case and a~sign 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.
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I_F_a_c_t_o_r:_s_U_s_pec_t_e_d_c_o_n_ta_m_'_ln_a_ti_o_n 1

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 usually 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 confidently ruled out. To do this,
appropriate quality analytical data are usually necessary. Refer to Sections 3. t and 5.3 for
discussions regarding available analytical data and the conditions under which such data may be
considered appropriate quality.

Scoring Instructions: If available analytical data confidently rule out the presence of areas of
suspected contamination. assign a zero score to lactor " (Suspected Contamination) on the soil
exposure pathway scoresheet (page t 9 of the PA scoresheetsl. Due to the multiplicative
algorithm for pathway scoring (likelihood of Exposure x Targets x Waste Characteristics), this
effectively Illiminates further consideration of the soil exposure pathway; therefore, assign zero
as the pathway score at the bottom of the page.

Otherwise. or as a default measure, as:iign a score of 550 to factor Nt.
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3.5.2 Tero.lI

Soil .xposur. pathway targets involve 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 Hnsitiv. environmenll. and resources.

• The nearby population threat represents a separate threat to the population in the
surrounding vicinity.

Keep these lIrgetJ in mind .. you investigate the sit. and its fl(Iviru;;; during the sit.
reconnaissance (Section 2.51. For many of these t.rget factors. first-hand observation will likely
prove more fruitful and accurate then site filt records••xisting photogr.phs, and topographic m.pS.
During the rec:onnaisslnc:t. observe and verify the current use of the site property. and the location
of ansit. building:! and nearby homes, r.sidenti.l developments, schools••nd d.ycare facilities.

Resident population, resident individual, workers, .nd terrestrial sensitive environments are
identified .nd ev.luated 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 "source."

Definition: SOYrce -- 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.

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
haz.rdous substanc.s 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 present. This "resident population" is analogous to "pril'llJlry targets" in the three migration
pathways. Resident population targets meet either of the following conditions:

• A person who resides on or within 200 fee> of an area of suspected contamination.
• A person who attends school 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 propenies via
air migration. o\li/rland runoff. or mechanical means such as tracking by vehicles.

Investigate whether the facility propeny previously encompassed a greater area than the current
area of operations or propeny boundaries. Sources of information include tacility operating files.
former employ_. and historical aerial photographs. The local tax assessor's office will have a
complete historical record of the Hie. acqulaitlon. MId transfer of aU ..... estate; thIa it an excellent
MId reIlabIe source of detailed information including dates of propeny transfer and real estate
development activities. If surrounding properties include residences or schools. find out from the
tax assessor when they _e built. By comparing these clites to the operating history of the site.
you may find. for example. that houses have been built on former W!ste dispoaal areas that are no
longer discernible because they have been developed. People living in those houMa would be
considered resident population.

When identifying IChools and clIycare fecilities whose attendees may be considered resident
population. inclucll all types of public and private institutions. In addition to nursery schools,
elementary and secondary schools, and colleges and universities. also consider adult daycare
facilities, adult education centers. driving schools, and so fonh.

Criteria List for Residant Population

After delineating the full extent of areas of suspected contamination, identify nearby residences
and schools on or within 200 feet of suspected contimination.

Review the Soil Exposure Pathway Criteria Ust (page 18 of the PA scoresheetsl. The Criteria Ust
can help guide the process of developing hypotheses about the extent of suspected contamination
and the presence of resident population targets. The Criteria List identifies COnditions to consider
in reaching these conclusions, but other conditions may apply to a panicular site that miliht lead
you to identify a resident population, 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 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 aliout the
site and its targets through the course of your investigation •• file searches, desktop data
collection. site reconnaissance, interviews. etc. Answer the bottom question 'yes' or 'no'
regarding your conclusion whether a specific target may be on or within 200 feet of an area of
suspected contamination.

Resident Population Consideratlona

Each item on the Criteria List for resident population targets is briefly discussed below.

Is any residence. school, or daycare facility on or within 200 feet of an area of suspected
contamination?

Identifying 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 reconnai~sance. look for homes, residential
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developments, trailer parks, apartment buildings, schools, 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. portio"s 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 residijrlCeS, 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 Health Department or other authorities may have reports of ad'Jerse 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 ralated to th'.l site.

Does any neighboring property warrant sampling?

Perhaps the most straightforward test to identify potential resident population targets is to ask
yourself the question "Given what I know and suspect about the sources and the history of
this site, would I recommend that this neighboring property be sampled {during an 51, ~or
examplel with the expectation that I 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 tn have resulted 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 windblown
substances released 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?" qU(.stion.

if your ev~luation of the Criteria Ust leads yOU to conclude that any residence, school, or daycare
facility should be evaluated for resident population, lummarize your rationale and identify the
specific targets.

Evalu8tlng Resident Populations

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 lurvey. Be aware of potenti.1
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 evaluated 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 residentiai units ill the building. Multiply the number of units by the county
average number of persona per household, first rounding the ·average up to the next integer.

Determine the enrollment or attendance at schools and day'care facilities regarded as resident
population targets by contacting the facility administrator. Remember to 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 facilities where you also suspect contamination related to the
site. This addresses the threat to workers who may be exposed to hazardous substances by virtue
of being present at the workplace. If some workers also reside on the facility property, or on
neighborino properlies where you suspect contamination, count them under both the worker
category and the resident population category. Do not be concerned about "double counting," for
that is the intent -. slJch persons are doubly exposed.

Include both full·timtl and part-time workers in the count. If the facility is engaged in shift work,
count all workers on all shifts.

If the site is active, you may be able to determine the number of workers throuuh file searches, or
by interviewing a facility representative, or present or former employees. If ynu cannot determine
the number of workers by these means, estimate a reasonable number for a facilio:y of this size and
type.

Note from page 19 of the PA scoresheets that workers are scored in ranges of 0, 1 to 100, 101 to
1,000, and greater than 1,000. In the absence of an exact figuro, careful estimation within these
rangel is acceptable. You may be able to make an elti'!!ate based on your site reconnaislance.
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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 end Evlluatlnt Tenestriel SenaItlve Environnwlta

As with the resident popIQtion factor. identifying sensitive environments for the soil exposure
pathway requires a clear delineation of land areas where you suspect contamination by site-related
hazardoua substances. You then evaluate the presence of terrestrial sensitive environments on
thooe areas of suspected contamination. Because, under the soil exposure pathway. some portion
of a sensitive environment must occur on an aroa of suspected contamination, qualifying
environments are analogous to primary sensitive &nvironments under the surface water and air
pathways,

Definition: Terrtstrilll sensitive Environment -- A terrestrial resource. fragile natural sening. or
other area with unique or highly-valued environmental or cultural features.

TypicaUy. areas that fall within the definition of "terrestrial sensitive environment" are established
andlor protected by State or Federal law. Examples include National Parks. National Monuments.
habitats ~f threatened or endangered species, and wildlife refuges. Note that. while your
evaluation ()f sensilive environmeots under the surface water and air pethways includes both
terrestrial and aquatic environments. the soil e~posure 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.

Identify terrestrial sensitive environments as part of a unified task to i:lentify sensitive
environments for the surface water•.soil exposure. and air pathways. Many types of sensitive
environments al'e 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 P,ogram that inventories
and provides information on sensitive environments. recreational areas. natural resources, and so
forth. These cen be excellent sources of information. but should not be your only source. The
Natural Heritage Program is usually hOJJsed 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 scor·8 it accordingly.

Consider the follOWing example: You find from 'ha 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 sponed 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 acore this environment only if you
observed and photographed the threatened species during site assessment field activities.
However. your site reconnaissance IlCcurrlld on a snowy January d.y. during which you coulcl not
S8(\ a snowshoe hare because of iUi natural coloration. and the groundhog was still hibernating
IGroundhog Day is February 21. For PA purposes. the county·wide designation is suffICient to
auign 50 pOints (PA Tahle 71 for the snowshoe hare an, GO poin.s for the SPOtted groundhog.
obtaining a score of lCO. This example alSll iiiustrato", thM, liS with ~ensitl~ envlronmenta under
the sOOsee watar and air pathways. the sccrll fer soil exposure ter,listrial sensitive envi'Onments is
cumulative for multiple designations.
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I_F_a_c_to_r_:_R_e_s_id_e_n_t_p_o_p_u_la_t_io_n J
Definition: Persons living or attending school or daycare on 01 within 200 feet of suspected
contlllllination.

Ev..... Sntegy: Reaident population conaists of those peopla likely to be moat highly
exposed to hez.rooua substances in _aa of auspected contamination. They are sub!ect to
exposure because they live, or attend achool or daveare, on or very near areas of auspectad
contamination.

The evaluation of reaident population requires careful identification and delineation of sources.
Do thia in conjunction with your evaluation of waste quantity and waste characteristics ISection
3.2.21. Identifying sources and delineating arees of suspected contamination involv'ls a
combination of quantitative evidence and professional judgment. Remember that llreas of
suspected contamination include areas to which hazardous substances may have migrated •• this
may be less than the total area of the facility property itself, or may extend onto neighboring
ploperties.

With all areas of suspected contamination delineated, resident populations are identified on the
basis of distance from those areas of suspected contamination. Resid"nt population includes:

• Any person who resides on or within 200 feet of an area of suspected contamination.
• Any person who anends 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 anend school or dllycare on or within 200 feet of hazardous substances;
however, analytical data are not usually available for PA sites. FOI PA pUlposes, youl
plofessiunal judgment is usually based on indications •• which is not the same as documented
fact. Fully documented areal distrlb.'tion of contamination usually cannot be achieved at the
PA.

When delineating areaa of auapected contamination and identifying reaident population targeta,
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, school. or daycare facility. you have identified a resident population.

Use the Criteria List for resident population targets to guide the process of considering pertinent
chan.cteristlcs that might lead you to suspect a resident population. The application of the
Criteria List is discussed on pages 113 to 115.

(continued)
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IScoring InstNctlons: Determine the number of people occupying residences that qualify as
resident population targelfl. Obtain a count by conducting OJ door-to-door survey if community
relations considerations allow and if your supervisors concur. Altemati'lely, 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 result 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 Populationl on the soil exposure pathway scores!>eet (page 19 of
the PA scoresheets). Multiply this total population by 10 and enter the resulting factor score.

If 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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IFector: Resident Individual

IDefinition: Any resident population target.

Ev..... StreWgy: The reaident individual factor retlecta the fact thet the simple pruence of
a resident population IMIna thet at ....t one~ II pOtentially thrMtenecl by proximity to
hazardous substances in .... of suspected contamination. This fector II _Iogous to the
nearest .well, Intake, and Individual factors of the other three pathways. Because reslclent
populations are analogous to primary targets under the other thrH pathways, the resident
individual fector receives the n,aximum score if a resident population is present; it .cores zero
otherwise.

Scoring Instructions: If you have identified any re.ident population (factor '21, assign a score of
50 to the resident individual factor (fector '31. If there is no re.ident population, a..ign a score
of zero.
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IFector: Workers

IDefInition: Full- 01' pert-time employees.

Evelultion h.-y: This fectOl' Mldre.... the threat to workers who may be expoACl to
huerdous subatlnCes because they are preaent It the WOI'kplac:e. If the facility is active,
determine the number of workers by contacting I facility repreaentltlve, Interviewing preHnt 01'

formar employ..s, or through file informltion. lacking In eXlct number, make a reasonable
estimate for I flcility of this size Ind type. If the flcility involves shift work, count III workers
on all shifts. Count the workers at neighboring facilities onlv if you suspect thlt hlzlrdous
substlnces hive migrlted there.

Scoring InstNctlons: Assign I score to factor 114 (Workers) from the table printed on the soil
exposure PlthwlV scoresheet. Assign the score that corresponds to the total number of
workers flt the flcility (and Ilt affected neighboring flcillties, if IPproprlate). Do not evaluate
workers who might hive been emploved at the facility in the past.
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FlICtor: Terrestrial Sensitive Environments

Deflnltlon: Terrntrial mouree•• fr.gile natural settings, or other ar... with uniQue or highly­
valued environmental or cultural features.

EvahMtlon Strategy: Like the resident population factor. identifying terrestrial sensitive
environments for the ICliI expollll'8 pathway first requirea carefully identifying SC:lurcea and
delineating area. of suspected contamination. Generally, to score this roctor, '(lrn8 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
exposure pathway. Identify 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) ioppear in PA Table 7, and
(2) occur on an area of suspected contamination that is related to the site (except in the casa of
county-wide habitat designations).

Note that a single environment can be evaluated for multiple designations. For example, a
midnight dumping site in a State-designated Natural Area (25 points, PA Table 7) that is also a
habitat used by the State-designated threatened snowshoe hare (50 points) and spotted
groundhog (50 points), would receive 125 points for the terrestrial sensitive environments
factor.

Sum the values for all qualifY\I1\j environments. Assign the s~'m as the sC:1fe lor factor '5
(Terrestrial Sensitive Environmentsl on the soil exposure pathway scoresheet.
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I_F_K_t_o_r:_R_e_s_o_u_rc_e_s J
Definition: U.. of the resource CIand) for commercial agriculture. commercial silviculture. or
commerciallive.tock production or grazing.

Evaluation Strategy: The resource. factor accounts for land uses impacted by suspected
contamination:

• Commercial agriculture.
• Commercial silviculture (e.g .• tree farming. timber production. loggingl,
• 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 value is
assigned.

Often. extensive analytical data are required to reliably determine whether any of the specified
resource uses occur on an area of contamination. Because SIjch data are not usually available at
'Ihe PA. the resources factor can generally bll 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 •commercial. •

Scoring InstNction.: 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 Relldent Population Threat Targets: Calculate the Resident Population Threat Targets
factor category score by summing the scores assigned to factors #2 through 6. Factor scores
should appear in only one of the two columns (,6. or Bl depending on whether you scored a
suspected release.
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3.5.3 WlSte CharlCteristics

The evaluation of the Waste Characteristics factor category is discussed in Section 3.2.2. The
waste characteristics score IWC} that you calculated using PA Table 1 (Section 3.2.2. and page 4
of the PA scoresheets) is~ to the soil exposure pathwlY without modificetion. Assign the
WC score to fector '7 on the soil exposure pathwlY scoreshHt.

3.5.4 C"detlnp Sol F'Msyre Threet I!!d Patbwty Scqm

Sum the scores assigned to factors '2 through 6 to arrive at the Resident Populetion Threet
Torgets score; enter this sum in the box '-beled "T." Multiply the scores in the UkeIihood of
Exposure (LEI. Tergots ITI. and Wlste Cherecteristics IWCI boxes; divide by 82.500; round to the
neerest integer; Ind record the resuh. 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 you gave a zero score to Likelihood of Exposure. Otherwise. score the 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 p?pulation targets (Section 3.6.2). and
assign the threat score according to the following table:

Population Within Nearby Population
One 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 an(J 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 (radiusl around the site. and sensitive
environments within % mile.

The evaluation and score for the waste characteristics factor category (WC, Section 3.2.21 applies
directly to the air pathway. as to all ot!13r pathways, except if primary targets are identified
(Section 3.6.31.
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3.6.1 Likelihood of Rei""

Evaluating the Likelihood 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 SI.
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 edsorb 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 SI 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 list,
therefore, is by no means complete and the criteria making up the list are not prioritized in any
way. Insteali, 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 thhlk 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.· 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 colllJction, site reconnaissance, interviews, etc.
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Answers to many of the individual questions ;lre likely to be fairly self evident. The difficult part
lies 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 51. 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.
Yau 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 Reht•• ConIideratioM

Each item on the Criteria List for suspected release to the air is brief\y 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 Department 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 continuous air monitoring with HNu, OVA, or similar
instrumentation; abnormal raadings from these instruments, \lven if you don't smell 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 •• landfills, 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 (e.g" dry, dustY, windy)
favor air transport. For example, facilitv 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 heaith effects potentiallv resulting from migration of hazardous
substances through the air?

The local Health Department, facilitv 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 tho site reconnaissance,
health and safetY considerations require you to leave the area immediately. Such an
experience would be Ii strong reason to hypothesize a release.

Does analytical or circumstantial evidence suggest a release to the air?

Other 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 origlnat.d at the sit., fad.d paint or .tched gla.. on the automobil.s
in the facility's parking lot, and so forth.

Aft.r answ.ring th... qu.stions, and adding other consid.ratlons to the list, indicat. your
professional judgment as to the likelihood of detecting a release of hazardous substanc.s to the air
by checking "yes" or "no" next to the "ReIa". Suspect.d?" qu.stion. R.member that this is a
judgment caM; you don't need a majority of "yea~ responses - In __~, a single "yea" may
be sufficient to suspect a release. Summarize the rationale for your hypOthesis.

Scoring LIkelihood of .......

After completing your .valuation of the CriteriI Uat for rea._ to the air, you ahouId have a
hypothesis as to whether you do or do not suspect that a rea.se may be detectable. The
following pagas .xplain how to assign a score to the likelihood of Release factor~,
d.pending on wheth.r your hypothesis is "Suspected Releas." or "No Suspected Release."
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IFlICtor: Suspected Release

DefInition: A p<ofessional judgment conclusion bIIsed on site and pethway conditions indicating
that relea.. of a hazardous subatanc:e to the air is likely to be detaeted.

Evaluetlon Strategy: In scoring a suapectael fI' ..... you .,. ttating a hypothesis that it is likely
that II hazardous subatanc:e from the lita could be detectael iii. reIea.. to the .ir. For PA
purposes. your professional judgment is usually billed on indic.tions -. which is not the same as
documented fact. Remember. however. that detecting an .ir re..... with environmental
ssmples during .n 51 is often more difficult than detecting • releas. to ground w.t.r or surfac.
water. Your judgment regarding • suspected .ir r.I.... must include consideration of the ability
to d.tect such. release.

The Criteria List for air (eleas.s (discussed on pages 126 to 1281 h.lps guide the proc.ss of
considering pertinent conditions that might I••d you to suspect a release.

ScorinlllnstNctions: Hypoth.size and scor. a suspected rel.... when available information
leads you to conclud. that there is a relativ.ly high likelihOOd of detecting a hazardous
substanc. releaSed to the air. Assign a score of 550 to factor #1 (Suspected Releasel on the air
pathway scoresheet (pag. 22 of the PA scoresheets); assign the scor. und.r Column A. and us.
only Column A for the air pathway. Do not assign escor. to factor '2 (No Suspected Rel.as.l.

If you do lIQ1 hypoth.size a suspect.d r.l.as•• score factor '2 (No Suspected R.leasel.
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FlICtor: No Suspected Release

Definition: A professional judgment conclusion based on site and pathway conditions indicating
that release of a hazardoul subltance to the air il not likely to be detected.

Evaluetlon S1rlltqy: If you did not hypotheaiza a IUspected ........ from your evaluation of the
Criteria Ust, then your hypothesis must be that a release il Dlll suspected. You must complete
an evaluation of the Criteria Ust before concluding that no release is suspllCted.

Just al a hypothelis that a release is SUSPllCted is based on conditions at and around the site,
so is the hypothesis that a release is Dlll susPllCted. 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
51.

Scorinlllnitruc:tionl: If you do not suspect a release to air, assign a score of 500 to factor '2
(No Suspected Releasel on the air pathway scoresheet. Assign the score under Column Band
use only Column B for the air pathway.
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3.6.2 Tara.ts

Target populations under the air pathway consist of people who reside, work, or go to school
within the 4·mile target distance limit around the site. PA air pathway targets also include
sensitive environments and resources.

Targets ar••valuated on the basis of th.ir distanc. from the sita. To assist in this .valuation,
draw a series of conc.ntric circles on your topographic map with radii of Yo mil., ~ mile, 1 mile, 2
miles, 3 mil.s, and 4 mil.s from the site.

Residential Populations

Id.ntify the residential population onsite and in each of the six distance categories around the site.
Automated electronic databases are very us.ful for this purpose. The Graphical Exposure Modeling
System (GEMS) is on. 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 latitude
and longitude coordinates for the site, and specify 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 providll 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 1990 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 Y. 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 B (page 23 of the PA scoresheets) that, for
distance categories of Y. 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 widtl 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 14 mile, and 14 to % mile .- it is a good practice
to supplement the information received from databases with house counts from topographic maps,
aerial photographs, a windshield survey, or some combination of these methods. For apartmenta or
condominiums, contact the building superintendent or leasing/sales agent to obtain the number of
residential unita in the building. Obtain the county average figure for persons per household (from
U.S. Buruu of the Census datal and multiply this average by the number of caunted reaidences to
obtain the population 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 onsita residences, count houses during the site reconnaissance and. if your
supervisors concur. interview residents to obtain 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 population ranges according
to distance category. For distances beyond % mile, very large populations are required to achieve
significant point values. For this reason, it is usually not time-efficient to evaluate workers and
students in these distance categories unless there are specific, readily-identifiable institutions (e.g..
major industrial facility, large unlversityl 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 PI>, Table 8 guide the 3mount of affort to expend.

Sensitive Environments

Identify all sensitive environments, both terrestrial and aquatic, on the site. within J4 mile of the
sit., and between J4 and % 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, so a
comprehensive survey to meet the scoring needs of each pathway ShOUld be conducted as a
unified task.

Definition: Sensitjve Envjronment .. 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 "sllnsitive environment" are established and/or
protected by State or Federa! law. Ej(amples i"t;lude National Parks. National Monuments. habitats
of threatened or endangered species. a,1d wildlife refuges. PA Table 5 (page 16 of the PA
scorlJsheet.c! lists qualifying sensitive environments.

Many typea of eensitive environments are identified and labeled on topographic mepa, and this is
the best place to begin your survey. Telephone Interviews with local fish and game otflc:lals. and
parks and recreation officials. can alao be fruitful. Many States also fund a Naturll Heritage
Program that inventories and provides Information on sensitive environments. recreetlonal areas.
natural reaoun:u. and so forth. These can be excellent sources of information, but should not be
your only _. The Naturll Heritage Program is usually houaecl in tha State Department of
Naturil Re-.rcea. or aimilar State agency.

Some eensitIve environments cover large are.. le.g.. State Wildlife Refuge) and may span. for
example, both the 0 to 14-mile and 14- to %-mile distance categories. In these cases (except for
_tlands. which are discussed separately belowl. 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
o to 14 -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 (pestion "Is it
present on the site. within 14 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 all three categories. and score it
accordingly; that is. score it as present on the site, but not for its presenCli in the 14 - 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 to SUP~:lrt 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. It II a good practice to supplement the topographic map with Wetlands
Inventory Msps. 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 total wetlands acreage in IIIch of the following three categories: onsite. 0 to 14 mile
from the site. and 14 to % mile from the site. Assign a wetlands area value from PA Table 9 (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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Wildlif. R.fuge. in. county that is designat.d as critica' habitat for the F.derally-designated
.ndang.red northern spott.d owl. In this .xampl•• three sensitive .nvironm.nts ov.rtap: the
w.tland (25 points. PA Tabl. 91. the r.fug. (75 points. PA Tabl. 51. and the critical habitat (100
points, PA Tabl. 51. If. rath.r than a county-wid. designation, the r.fug. itself is specifically
designat.d as critical habitat for the owl. the r.fug. would be assign.d a total of 175 points (75
for being a Stat. Wildlif. R.fuge, plus 100 for being a specifically-designated crltic:al habitatl. and
the wetland ::~ nts.

like the other migration pathways. a raleIM muat be suapected in order to acore pr\INry targets
for the air pathway. R....s•• to the air pathway. ho_ver, are fundamentllly diff8rent from
raleIMs to the other migration pathways. OepencIing on the wind, air re...... may cIiaparse in any
direction. During an SI, primary target hypotheses are tested via .nalytical sampling. and all
populations and sensitive .nvironm.nts out to and including the furthest distanc. category in which
the r.l.aSl can be docum.nted ar••valuated as'primary targ.ts.

For these r.asons, th.re is no Crit.ria list for air pathway primary targ.ts (pag. 21 of the PA
scoresheetsl. Inst.ad. wh.n a release is suspected during the PA, all populations and sensitive
.nvironm.nts out to and including the 14 -mil. distanc. cat.gory ar••valuated and scor.d as
primary targ.ts. Because air r.l.ases are usually quiCkly dilut.d in the atmosph.r., targ.ts b.yond
the 14 -mil. distanc. are .valuat.d as s.condary targ.ts.

As with the oth.r migration pathways, when a r.leas. is not susp.cted. all targets are .valuated as
secondary targets.
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IFlCtor: Primary Target Population

DefInition: The human population most likely subject to exposure from rel..s<3 of a hazardous
substance to the air.

EveluMlon Str....y: "you suspect a release to the air, thoae perIOM cloaeat to the lite are
moat 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 }4 mile as the
primary target population.

Scoring lnstNctlons: Evaluate air pathway primary target population only when you suspect a
release to the air. If your evaluation of the Criteria List for air releases led you to conclude that
a release is Illll suspected, assign a zero score to factor '3 (Primary Target Populationl.
Otherwise, determine the population within }4 mile as described on pages 131 ,0 132. GEMS,
or a "imilar 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 }4 mile of the site.

During your site reconnaissance, determine the number of people regularly present on the site as
residents, students, or workers. Perform a house count within the }4 -mile distance category by
examining topographic maps and/or aerial photographs, if they are up to date. Otherwise,
conduct a windshield survey as part of your site reconnaissance. The windshield survey will
also help identify large apartment or condominium buildings or complexes; obtain the number of
units in each by interviewing building superintendents or leasing/sales agents. Determine total
residential population by multiplying the number of counted residences by the U.S. Bureau of the
Census average number of people per household in the county (r(lund the average up to the next
integer before multiplyingl. The windshield survey, coupled with examinin!j topographic and
local street maps, will also identify schools and specific large businesslls that may warrant
evaluation for student or worker populations (see page 132 for more discussionl.

Sum the number of residents, students, and workers identified onsite and within 14 mile of the
site. Enter this total on the blank by factor '3 (Primary Target Populationl on the air pathway
scoresheet (page 22 of the PA scoresheetsl. Multiply the total by 10, and record the resulting
factor score under Column A.
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IFactor: Secondary Targ_et_p_op_u_l_at_io_n .....J

Definition: The hu'nan population less likely to be subject to exposure from release of a
hazardous substancl to the air.

Evalurion Str.wgy: If yOU suspect e release to the air, the residential, student, and worker
population onsite and within 14 mile of the site is evaluated as the primary target population; the
residential, student. and worker population between 14 mile and 4 miles is evaluated as the
secondary target population. If you do not suspect a release, the resident'-I. student, and
worker population within the entire 4-mile target distance limit is evaluated as the secondary
target population.

Scoring InstNctions: 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 1351. Use GEMS or other electronic databases as a starting point. GEMS or similar data
for distances beyond % mile are usually acceptable. However. you should supplement the
database populations with house counts within % mile of the site. Use topographic maps. local
street maps. and a windshield survey 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. 0 to J4 mile. J4 '() % mile. % to 1 mile. 1 to 2 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) Racord the circled 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 Populationl on the air pathway
scoresheet. Use the blank under Column A if you scored a suspected re'ease for the Likelihood
of Release factor category; use Column B if not.
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I_F_ac:_to_r_:_N_ea_r_e_st_ln_d_iv_id_u_a_I -,-1

Definition: The person closest to .ny source .t the site,

Evaluation Strllt8lly: The distance to the nearest individual is an lndicetot of the magnitude of
the thteat the site IlOSQ to the pefeon most libly to be expoaed to hazardoua aubstaneQ that
m.y be r....sed from the sita, AU other consideration. being 8CI\llIl. the cloaer • pefeon is to the
site, the high!'r the thre.t th.t the person might be exposed to hazardous substances,

The ne.rest individu.1 is rvpresented by the nearest regularly occupied b<Jilding -- you need not
locate or obt.in the identity of.n ac:tu.1 person, The nearest regularly occupied building could
be a building on the site itself, or it could be • nearby residence. workplace. school. church, Gtc.

Annotate the topogr.phic m.p to identify the ne.rest regul.rly occupied building. lise a ruler or
pair of dividers to determine the shortest str.ight-Iine dist.nce between it .nd any source .t the
site. If the distance is so short .s to m.ke m.p me.surement impractic.l. estimate the distance
through visu.1 observ.tion during the site rac:onn.iss.nce. Rac:ord this dist••lce in the ·P.thw.y
Ch.racteristics" box on the .ir p.thw.y scoresheet; record .n .bsolute number. not. r.nge,
.ccurate within • margin of ± 100 feet.

Scoring InstNctlons: If you h.ve identified .ny primary t.rget popul.tion you have. in effect,
hypothesized that the thre.t or likelihood of exposure is rel.tively high. For this re.son,
whenever a prim.ry t.rget population is present, assign. score of 50 to the Ne.rest Individu.1
factor, reg.rdless of dist.nce. Assign the score under Column A.

Otherwise, from PA r.ble 8 (p.ge 23 of the PA scoresheets), select the dist.nce c.tegory in
which the ne.rest regul.rly occupied building is Ioc.ted (f.r-Ieft column). Circle the v.lue on the
same line in the column l.beIed "Nearest Individual." Record the ttlected v.lue in one of the
blanks for factor 15 (Ne.rest Individual) on the .ir pathw.y scoresheet. Use the bl.nk under
Column A if you scored· Suspected Rele.se" for the Likelihood of Rele.se f.ctor catflgory; use
the blank under Column 8 if you scored "No Suspected Rele.se.·
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Factor: Primary Target Sensitive Environments

Evlluetion Stratqy: Identify", sensitive environmente on end within % mile of the lite (peges
132 to 1341 II IMrt of a unified tllk to Identify sensitive environmente for the lir. soil exposure.
Ind surface wlter IMthwlYs.

If you suspect a release to the air. those s".,sitive environments closest to the site are most
likely to be affacted and are evaluated as primary targets. Therefore. if you suspect a release to
the lir. evaluate and score all sensitive environments on or within 14 mile of the site as primary
sensitive environments.

ScorinlllnstNctions: Evaluate air pathway primary target sensitive environments only when you
suspect I release to the air. In the box under factor 16 (Primary Sensitive Environmentsl on the
air pathwlY scoresheet. list all sensitive environments on or within 14 mile of the site. From PA
Table 5 (page 16 of t.he PA scoresheetsl. assign values for elch environment type. In the case
of wetlands. assign values for wetland ar.. (PA Table 9. page 23 of the PA scoresheetsl. Sum
these values and record the result 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 .wi!
suspected. assign a zero score to factor 16.
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Factor: Secondary Target Sensitive Environments

Definition: Sensitive environments less likely subject to exposure from release \if !l hazardous
substance to the air.

Ev"atlon Sttatagy: Identify all sensitive environments on and within Y, mile of the site (pages
132 to 1341 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 14 mile of the site are
scored as primary sensitive environments; those between 14 and Y, mile are scored as
secondary sensitive environments. If a release is !lll1 suspected, all sensitive environments on or
within Y, mile of the sit0 are scored as secondary sensitive environments. '

Scoring Instructions: From PA Tables 5 and 9 (pages 16 and 23 of the PA scoresheetsl assign a
vallie for each secondary sensitive environment. Turn to PA Table 10 (page 23 of the PA
scoresheetsl and list each environmant by distanca category, along with its associated value.
Remember that, except for wetlands, sensitive environments that span two or more distance
categories lire evaluat"d ll.!!b'. 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 1f7 (Secondary Sensitive Environmentsl on the air pathway scoresheet.
Record the score under Column A if you scored a suspected reillase for the Likelihood of Release
factor category; under Column B if you did not.
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tllCtor: Resources

Definition: Use of land aroulld the site for commercial agriculture. commercial silviculture. or
recrMtion.

E~ S".l1itY: Thil resources factor llCCounts for land uses around the site that may be
impacted by a reI8ase to the air:

• Commercial agriculture.
• Commercial silviculture (e.g., tree farming, timber production, logging).
• Major or designated recreation ..rea (e.g., Il,unicipal swimming pool. campground. park).

The resources factor is assigned a value of 5 if any of the above resource uses are present
within % mile of any source at the site; otherwise, a zero value is assigned.

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 thll
scoring perspective (as the maximum value is assigned). has Iittlll impact on the pathway and
site score, and can potentially savll you many hours of research trying to determine whether a
particular use qualifies as "commercial" or "major or designated."

Scoring Instructions: If any of the resource uses itemiz'ld above are present within % 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."

Tot" Targets: Calculate the Targets factor category score by summing the scores assigned to
factors '3 through p.. Factor scores should appear in only one of the two columns (A or B)
depending on whether you scorei a suspected release.
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3.6.3 Wute C!wacteristics

The evaluation 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 characteristic$ score IWCI that you calculated using PA Table 1 ISection 3.2.2.
and page 4 of the PA scoresheets) or a score of 32 -- whichever is greater " to factor #9a. Assign
this sc,,..e under Column A. Do not evaluate factor 19b.

If you have not identified any primary target population or primary U'rget sensitive environment,
assign the waste characteristics score IWCI thet you calculated using PA Table 1 ISection 3.2.2.
and page 4 of the PA scoresheetsl to factor I9b. 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 19a.

3.6.4 Cllculltina the Air Pathway Score

Tha air pathway scoresheet is organized by the three factor categories: Likelihood of Release (LRI,
Targets ITI. and Waste Characteristics (WCI. Enter the score for either Suspected Release (factor
11 I or No Suspected Release Ifactor 121 into the box labeled "LR." Sum the Target scores Ifactors
13 through 81 down the app(opriate column and record the sum in the box labeled "T." Enter the
Waste Characteristics score (factor 19a or 9bl into the box labeled "WC." All scores should appear
in m!:!I! Column A or Column 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 bottom of the page. If your
calculated score exceeds 100, assign 100 as the pathway score.
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3.7 SITE SCORE AND SUMMARY

Calculat. the aite SCO,(. by filling in the matrix at the toP of page 24 of the PA scoreaheeta. Record
each pathway score ,.. the appropriate box under the column labeled ·S.· Squar••ach pathway
s<:or., and record th") result in the appropriate box und.r the column labeled ·S'.· Sum the four S'
values; divide the S'Jm by 4, take the square root of the result, round to the nearest integer, and
record the result af, the site scor•.

Answ.r the questions on page 24 of the PA scoresheeta; these summarize important conclusions
of the PA.

The questions '5k for a qualitativ••valuation of the relative risk of targets being .xpoaed to
hazil.Joos subf.tanc8S from the site. You may find your responMa to these questiona a good
cross-e:hack lIIJ8inst the way you scored the indiviclual pathways. For .xample, if you scored the
ground water pathway on the basis of no suepec:ted rei.... and seconcIarY targets only, yet your
response to r;U8Ition #1 ia ·yes,· thia presents apparently conflicting conclusions that you M8d to
reconsicIer a',ld resolve. Answere to the questiona on page 24 shouIcl be consistent with your
evaluetions elsewhere in the PA scoresheets pacbge.

For affl(fll;tiv. responses rtlQarding high risk to targots, the QU8$tions also ask you to identify
specific urg.ts. This information will be useful for next-step p1anol"" purposes. Attach additionsl
pages if flec.Ssary.
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4. REPORTING REQUIREMENTS

In general, PA denverables 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 01. is a standard product of every PA. The data foron;

e Identifies and provides a place to racord technical data to evaluate the site.
e Records administrative information to uPdate and maintain CERCUS.
e Records descriptive site information to update and maintain EPA's electronic database of

characteristics of all CERCUS sites (the CERCUS Characterization Databasel.

The form can also function as a data collection tool, identifying aI' of the basic raw data required to
score a PA. In addition, the form serves as a tour'page summary of the PA scoresheeta and
narrative report. and as a mechanism to organize the information in a format compatible with data
entry needs for CERCUS and the CERCUS Characterization Database.

Responses on the form need not be typed; legible handwriting is acceptable. Whan produced by
PA·Score, EPA's computerized version of the scoresheets (Section 4.3.21, 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
information researched. Following Regional EPA guidelines, the report may be a letter report or
may stand alone, transmitted under a cover latter. 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. inciude worksheets showing the
determination of site latitude and longitude coordinates according to EPA's standard operating
procedure (ApPJendix EI.

The narrative portion of the report should be brief and written in plain English. Avoid using HAS
terminology. Cenain PA terminology, however. is acceptable. For example:

Conslcler uslna:

suspected release
primary target

secondary target
aquifer in use
4-mile radius

15-mile downstream distance

Insteld of:

observed release
actual contamination

potential contamination
aquifer of concern

target distance limit
in-water 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 P.- in IengttI (lllchlClino IttIehrnenta IIICl merenc:..I. The main boljy of the report i.
I1NCtUIed IikI the PA 1tMIf. beginnino with lite .nd IOUfce chlrlCttriz.tlon••nd moving Iogic.lly
through In IlCIIlIinItion of the thrutllllCl tlrgetiNlOCiitId with each ~thw.y. The ·Summ.ry
.nd ConcluaIonI· IICtIon IhouIcI aummarlzl the molt important ChlfllCtlristicl of the litl. Ind
identify major ~thw'YI IIICl tlrQItI of concern.

To fOiter I\ItIonII conaIatInc:y in the content of PI. n.".tiv...nd to .id the IUCCI.lfullpplicition
of the n.tioMl OCIQA prog....". both the Itrueture IIICl content of lach PI. repon .hould follow the
outIinI given in TIbIe 4·1 ... minlmum~t. At Regionll EPA discretion, Idditional
informltlon not identified in the outline may 1110 be included. Appendix C prl••nt. In .xlmple PA
narrative report for • ficliliwl ••

The IlIl'I.live report~ • panic:uIarIy irnporo.MIt role ... YIhlc:Ie for public infotmation about the
• and lIbolrt _ PA diet wee conducted. It II therefore Important thet It contIin IUfflc:lent
informatlon and c10CUlnelltlllon to IUPIIOIt EPA'I declaion-mIIcin proCI•• for • diIpoaltlon. For
• NFRAP •• thiI~ convl1lclllllY demor.....lillg thet funher Superfund ICtivlty II not
..-Ilry. For. fu!\.,* ICtlon •• 1hII _ ahowlng IUfflc:lent Indic:aliona of • need for
IIIPOI'M - which II'IIY .... the form of -V-ICY removll or an 51; in lither CIA. the PA
narrative providee the beIiI for nellHtlp planning.

Note. however. thet PA nIl'ratl_ IhouIcI be re.trictId to flCtUllltltemanU. PA score. Ind lit.
dispoaition rec:ornrnendIliona. which EPA conaiderl deliber.tiv••nd potintililly protected from
clW;losure.~ not be ItitId in narrative fIPGnI. PA inV.ltigltorl .hould check with Region.'
EPA personnel to enaure thet P" report••re conlilten! with current EPA policy on rei•••• of PI.
information.
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INTROPUCTION

• State thlt • PA w.. performed. name the Ig$ncv or organization performlng It. .nd
.tate the .U1tIority under which it w.. condue:tad Ii. ••• CERCLA ...mended by SARA•
• nd EPA contract or cooper.tlve ag"""*'t). Include the alt. name. CeRCUS
ldentlfic:atlon number••nd location latrMt addraa. citY. countY.....1.

• lIriefly atata the purpoat of the PA II••.• to ..... thelnwntdlatl Of potlllllal ....
WIItIIIt the aitllIOH to human htaIth and the IIIvlroml1nt and to coIIIct Information
to .upport • decilion IIOI'dlno thelllld for furIhIr ectIon uncIIr CERCLAl$ARAI trId the
ICOPI of thelnYUtlgatlon I•.g•• ,....rc:h trId~ .. 1nfonNdon. comprehenaIve
WDIt 1UrVIY. and III offaitI or onaitI fICONIIiIIIncII.

SITE DESCBlmON. OPERATIONAL HiSTORy. AND WArn CHARACTERISTICS

• Stata brief dnctlona to the .itt. ProYidl!ltltudlJ!onDlt coonIlnItII. Identify the
tYPlI of .ittl•.g.• pIatlng facility. chtmlcII p!ant). whither it II active or 1nICtIve. end
YIlt. of OllII'atIon. OIacribfl ita phyalcel chItIctarladCt I•.g.• dlmInIionI....
atrueturn. building•• bordIfa. drlinIgI pettlmll. and IIttIng I••g.• toPODnPhY. IocII
lancI u...I. Include. USGS 1.5-mlnuta bllllI\IP locItIng the aitI .nd showing • 1-mllt
radiu•. On the map. Identify the .urt_ w.ter drainage routt; nufllt WIll. intakl. and
rllidll\Cl; w.tland••nd oth.r Hnlitlv••nvlronrnenta. Include. drafted aitI IkItch
.howlng fI.turn on .nd .round the aitI.

• Provld••n operatlon.1 hi.tory of the aitI. Identify CUlTlllt and forrnet' ownera .nd
OllII'.tor•••nd deacrit.'I .it. ICtivltill. Identify and dIacrIbI wlltll Dl'll'1tId.
qu.ntitill, dl,poIII practicll••nd IOUfCI .rn.. Indlclta source .,... on the akItch.
Deacrlbe .ny r.mov.i•• whether conducted by facility OllII'.torI or ragulatory .uthorItlta.

• Deacribe pa.t ragul.tory .ctlvitlll Including permita. vlo!ItIon.. .nd InaptctIona by 1oc.1•
•tat.. or F.d.r.1 .uthoritill. Prlllnt .v.ll.ble .nllytlc.1 data In • tlble and diacull.

PATHWAY AND ENV'RONMENTAL HAZARp ASSESSMENT

Ground W.ter

• De.crlbe the loc.1 gtologlc .nd hydrogeologic IIttIng I•.g.••tr.tlgraphy. form.tion.,
.qulf.r•• klr.t '"turll. d.pth .nd permllbility to the .hallowe.t aqulf.rl.

• On the b..l. of tha .ite deacription. oper.tlon.1 hlatOry, local lIIOIoDY end hydrogeology•
• nd .ny .v,!:.~e .n.lytlc.1 dat., .t.t. whither raill" of • h.z.rdou• •ub.tenc. from
the .it. t!l ground w.ter i••u.pectld. If In.lytlc.1 d.tI .r••v.II.b1•••ummlriz. them
In. t:'DI••

• Di.cull ground w.ter UII within. 4·mlll r.diu•. Identify the nurllt drinking wat.r
w.1I and .t.te the di.tlnci to it. Qu.ntlfy drinking watlr population. lINed "by well.
within 4 mile.. Difflrentl.tl between popul.tlon. "Nad by priV.tl Will••nc! tho..
servld by municipal wella; idlntlfy bl4!ndad •.,.tlm.. Idlntlfy drinking w.t.r well•
• ulpectld to be primary targeis and quantify thl popul.tlon....oclated with lach.
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Teble 4-' Icontinu.dl
PA N......tiv. Report, Outll.,. of ContMta

PATHWAy ANp ENVIRONMENTAL HAZARD ASSESSMENT Icontinuedl

• Describe the local hydrologic a.tting, including aite Ioc.tion with reapect to floodplains,
and die overland.nd downatream portion. of the surface w.t. migration Path. State
the c1iat"nce from the aite to the probable point of entry IPPE) to aurface water. Identify
the water bodiea within • 15-mile downatream cliatance, and atate the length of reach
and flow ctlaractariatica of each. Include. drafted sketch of the aurface w.t.
migration Path.

• On the basia of the site deaeription and oper.tional hiatory, local hydrology, and any
I/vallable _lytic.. dat., at.t. whether ret.... of • hazardous aubatanc. from the aite to
surfac. water ia auapectad. If _1yticaI deta at••vallabM, summarize them in a table.

• Indic.te whether surf.ce w.t. within • 15-mile downstream diatance supplies drinking
w.ter. Identify e.ch drinking w.t. int.ke and state the distance l'rom the PPF. to the
ne.rest intake. Qu.ntify the drinking w.ter population served by surface w.ter and
identify blended syatema. Identify surface water intakes suspected to be primary targets
and quantify the populations served by each.

• Indicate whether surface water along a 15-mi" downatream distance supports fisheries.
Identify each fishery and state the distance from the PPE to the nearest fishery; identify
the fishery with the iowest flow characteristics. Identify fisheries suspected to be
primary targets.

• Indicate whether sensitive .nvironments are present in or adjacent to the surface water
migration path loverland and along a 15-mile downatream distancel. lden,lfy each
sansitive environment .nd state the diat.nce from the PPE to the near.st; identify the
••nsitiv••nvironment with the lowe.t flow char.cteristics. Identify sensitive
environments suspected to be prim.ry t.rgets.

Soil Exposure and Air

• Indic.te the number of onsite workers and the number of people who live onsite or
within 200 feet of are.. of known or suspected cont.minatlon. Identify schools and day
care facilities onsite or within 200 feet of are.a of known or suspect.d cont.mination,
and atat. the number of attandeu. Quantify the populationa lresidents, atudenta, and
workersI within 4 miles of the site; state the distance to the nearest regularly t'Ccupied
onsite or offsite building. Identify sensitive environments onsite and within 4 miles of
the site. Discuss the likelihood of a haz.rdous .ubstance being released to the air. If
analytical data are available, summarize them in a table.



Tilli. 4-' Iconcludedl
"A NlIffatlve Report. Oudine of Contents

SUMMARy AND CONCLUSION

• Briefly summ.rize the mljor llpeets of the site .nd its history th.t rel.te to the potenti••
for """'S of haz.rdouIsubat.ncu and the exposure of targets. Idlntif'f principal
pathw.ys .nd targets of concern. Diacull .dditional qu.lit.tive considerations or
unuauaI circumItInc:a that 8hould be brought to the .ttention of RegionII EPA aitI
•....-t personnel.

PHOTODOCUMENTATION LOG

• AI III .ttICt/ment. provide orlg/nII~ of the aitI and pertinent aitI fNtureI
le.g•• 'Nutt aource .,.... ItIlnId aoll. atreIIed vegetIti~. drainage pathsl taken during
the aitI rec:onnaiIIInce. Pfovlde. wrlttan dacrlption on \M back of each photo. in
captlona. or in III ac:companyio:lQ text. Key each photo to Its Ioc:Ition on the aitI abtch.

REfERENCES

• Provide. numbered list. in bibliographic citation torm.t. of .11 references Cited in the PA
report.

• Attach copies of references cited in the PA report. Include complete copies of site­
speeific ref.rences le.g., USGS topogr.phic qulds, records of communic.tion, drinking
weter popul.tion .pportionment .nd calcul.tion worksheets, GEMS .nd other d.taba..
printouts, wllte h.ndling records or shipping m.nifestsl. Include only the title page .00
pertinent excerpts of gener.1 references (e.g., geologic reports, census reports. other
publicly .v.iI.ble documentsl.

4.3 PA SCORING

Section 3 provides detailed instructions to complete a st.nd.rd ..t of PA scoresheets to promote
netional consistency in PA .valuetions. A copy of the acoresheets is provided as Appendix A. A
computerized scoring tool. "PA-Score," is also avail.ble from EPA ("PA-Score Software. U..rs
Manual" Tutori.l, Version 1." OSWER Directive 9345.1·111.

The PA scoresheets land the PA·Score computer program) provide space to record reference
numbers for eech feetor. The retarences.nd corrupondlng numbers shoukl be the lime II thou
cited in the PA n.r.tive report (Section 4.21. Copies of the references .re attached to the
narr.tive and need r. Jt be Included with the scoresheets.

To scar••nalytic.1 d.t. from applicable sampling results (II a result of the sit. revi.w, S.ction
5.3), complete the SI worksheets (..e "Guidance for Performing Sit. Inspections Und.r CERCLA,
Interim FY 1992"; OSWER Directiv. 9345.1·05). If the site review I..ds to the mar. det.iled
ev.lu.tion of ground wat.r p.thw.y potential to r.I.... (Section 5.41. includ. worksheets
expl.ining the ev.lu.tion .Iong with addition.1 ground water pathway .nd sit. summ.ry
scor.sheets.
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4.3.1 Scgrubntl

The PA sCoreaheets contain checklists, WOfkaheets. fa<.'tor value tables, scoring forma, and brief
instructions. The paclcage functiona as a self-contained workbook providing all of the basic tools to
apply collected data and develop a PA score. Right-hand (numbered) pages contain the
scoresheets, worksheets, and tables; Ieft-hend lunnumberedl pages contain corresponding
instructions. When photocopy duplicating scoresheets for multiple deliverable or file copies, it is
only nec....ry to copy the right-hand pages.

PA scoresheeU are available from EPA. Regional guidelines may recommend the use of other
scoring ""teriala. The standard PA ICOfIIheeU are considered the minimum acorino requirement;
Reglona, ho_var, may require additional evaluations.

4.3.2 PM's""

EPA develoPed the PA·Score computar program to automate PA evaluations. PA·Score faciliWu
scoring by aaalgning valuel from tabla, pe'fonning calculations, and producing PA doc_tatlon.
PA-Score aharea the _ baalc design anclstructure .. PREacore, EPA'slOftware to calculate
HRS ac:orR during the SI. PA·Score requiru no apeclalized computer experience or equipment
beyond an IBM lor compatiblel personal computer. From the data PA investigators provide on the
data entry screens (which resemble the PA scoresheetsl. PA-Score performs all factor value table
look-Ups and mathematical calculations. A companion program. PA-Print, prints PA scoresheets. a
reference 100. 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 ineligible fQr CERCLA response by Regional EPA site assessment personnel, and
purported sites that are determined not to actually exist. do not undergo a complete PA Isee
Section 2.21. 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 Table 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 IAppendlx 01 are required for
abbreviated PA sites. These pages provide necessary administrative information and general
descriptive information about the site and associated wastes lif anyl.

PA scoreaheets IAppendlx AI or computerized PA-Score site scoring need not be completed for
abbreviated PA sites.

Note thlt these abbreviated reporting requirements apply only to • non-sites· that are determined to
be nonexistent, and sitea determined ineligible for CERCLA response. Lack of targets is ngt an
acceptable 'eason 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 scoreshe"ts or PA·Score software. and summarized by a completed data and site
characteristics form.
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6, REVIEWS

The PA investigator should conduct a detailed review of the PA report and acoresMets, particularly
for internal consistency, as a quality control mechanism. A aecond reviewer with conslderlblt alte
as..ssment experience should then examine the package to a..ure consistency, and to provide an
independent evalUltion of PA hypotheses. The reviewer should also evaluate the package to
determine if special circumstances exist where detailed analytica' data and/or ground water
potential to rele..e factors could be applied to reduce the number of further action site
recommendations (·fal.. positives·l.

The lite review lSIurea an appropriate site di&posltion recommendatlon. For a lite receiving a
NFRAP recommendation, this means assuring that the judgments and data re,,;C"ably IUPIIO't the
conclUlion thet the site pana little threat. or thet EPA'a polley la to llCkIre.. the site Ut\:!M other
atiMory authority. For a 4ite receiving a further ectlon recommandatlon, the wview a..ures that
the PA evaluation reasonably aupports the need for further investigation. In __ ClIHI. the
review may identify an opportUnity to apply additional information thet could reault in a NFRAP
recommandation.

6.1 REVIEW FOR INTERNAL CONSISTENCY

Both the PA Inv..tigator and a second independent reviewer should review the PA written producta
to assure internal consistency in the information and hypoth.... recorded in the report and on th"
data summary form and scoresheets.

An important quality assurance objective is to find and correct errors of consistency. For example,
primary tlrgets are targets suspected to be exposed to contamination by a hazardoua substance;
also. a release must be hypoth..ized to score primary targets, because a target cannot be exposed
to contamination unl..s a hazardous substance has migrated. A scenario in which the PA
investigator scored primary targets without also scoring a suspected rele..e would represent a
significant inconsistency indicating either an error or a flawed conclusion. In either ca... a
discrepancy such as this. if undetected. could contribute to an inappropriate site disposition
recommendation. Identifying such a discrepancy directs the PA investigator and site reviewer to
r..xamine the evaluation and r..olve the apparent conflict.

The PA scoresheets contain several mechanisms that can assist the review for internal consistency:

e t.d1Iria Usts (pages 7, 11, 18, 211 summarize considerations and rationale "ading to
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.

e fI1myav Characttrjujc. boxes (pages 8. 12, 19, 221 aumrnarize information for key factor.
to evaluate each pathway. Factor scor.. should be consistent with the information in the
Pathway Characteristics box.

e 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. thlire can
be no primary targets when ·No Suspected Release· (Column BI 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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e Wast. charact.ristics and targ.ts scoring tabl.s (PA Tables 1 through 101 provide for
immediate cross-ch.cking of assigned factor valu.s against the values and evaluations
recorded in each tabl••

e The .ummarv questions (page 24) ask for qualitativ. evaluations of the relative risk 0\

targets being expossd to hazardous substanc.s associated with th. sit.. The identification
of targets as primary or s.condary should be consist.nt with responses to th.se questions.

Tabl. 5-1 provides .xampl.s of how th.se m.chanisms can be us.d to r.view r.l.ase and targ.t
.valuations for each pathway (page numbers refer to PA scor.she.ts page numbersl.

5.2 REVIEW OF PA HYPOTHESES

Regional EPA site assessment pet'SOMel conclude a sit. disposition decision based pri~"ily on th.
site score. In general. sites that score 28.50 or oreater receiVli a further action recommendation.
while sites that score .... than 28.50 receive a NFRAP recommendation. Tha PA score is most
sensitive.to targets values. In panicular, primary targets are weighted heavily. During tha PA.
bo__• anaIytic:a1 data to definitively .upport or reject the occurrence of r......s and expoaure of
target. m.y not be available: PA investigators r.1y on available information and prof.ssional
judgm.nt to form hypoth.... on th.s. points. As tha.. hypoth...s strongly influ.nc. the PA
scor., it is particul.r1y important that th.y be r.ason.bl. and w.ll-founded. both in fact and in
nec.ssary cons.rvatism when f.cts are limited.

Th. revi.w for int.mal consist.ncy (Section 5.11 may id.ntify inconsistenci.s that could question
the validity of • particular hypothesis or conclusion. This review alone, however, is not sufficient.
The revi.wer must also evaluate the validity of .ach hYPOthesis.

Th. pathway-specific Criteria Lists guide the formulation of PA hypotheses. Investigators .nswer
each question Oli ~h. list and. wben relea..s or primary targets are suspected, provide a brief
statement summariziilg th. rationale for their hYPOthesis. The reviewer's function is to examine
these r.spons.s and sun1mary statem.nts, in vi.w of all that is known about tha sit., to assure
that appropriate conclusions have b.en drawn.

Under some circumstances, .xperienced invllstigators may have differing interpretations of site
conditions and make differing conclusion& or hypotheses regarding the likelihood of a release and
exposure of targets. Any such differences muM be resolved during the review. If the reviewer's
interpretations contradict the PA investigator's. thli 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 explanation in the PA narrative report (Section 4.21 to fully support the
conclusions. Throughout the review, the PA investigator ancl site reviewer must keep in mind the
need for conservative judgments in the absence of definitive \1roof to avoid underestimating the
potential threat •• which could lead to an inappropriate NFRAP recommand.tion.
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Table 6·'
Checklist for Intemll Conlistency

Instructionl: The PA Icorelheetl contlin ..veral mechanisml to aid review for internal
conliltency. The iteml lilted beneath each factor or factor category heading identify queltions
on the PA acoresheets which support the eVlluation of thlt flctor or flctor cltegory. The
reviewer Ihouid chack for Igreement between all responses. All page ,.umbers refer to PA
scoresheet page numberl.

Ground Water '''WIY

LteMt 1pf nlsr,

o p. 7. em- Uat. _ted_1
o ,.. I. ""'hway C teri.~••• au_,ed ..._ qu••tion
o ,.. e. Likolihood .1 II itom 1 '" 2
o ,.. I. CoIutM A Ol 8

It No Su.pooted "... io -..I Col It_hted -.. ond tho _wing):

o p. I. P.thway C t.ri.ti••• k""'t to".n .nd depth 10 oquilor
o ,.. 8. Likolihood 01 II Itom 2

Prinwy t«gt!!

o Pqe 7, Crit.ri. Ues, primllry tlrgete identified?
o p. I. Ukollhood 01 1Ia1_•• Itom 1
o p. I. T.'..·•. It.m 3
o P... I. Tor..to. itom 5
o p. I. W..to Chor..ton.ti••• Itom I. 0' Ib
o p. 24. SumrnotY qu••tion 1

Stc9nd"Y 'MM"

o p.... It 'IthwIY Charaoteri,tic., diltlnel to nH~••t well
o p. I. P.lhw.y Cho,..t.ri.tic•• karot to".n
o p. I. Torgot•• Itom 4
o p. I. T_t•• Itom 5
o p. t. PA Tobl. 2. 0' 2b

Surflce Wlter '''WlY

UktHMod 9f ,11,."

o p. 11. Criton. Uot. au.p••ted ..1....7
o p. 12. Poth...y Ch....toriotl••• au.p'.lod '01.... qu.,tion
o p. 12. likelihood 01 1101••••• It_ 1 0' 2
o ,,_ 12. 14. 15. end 17. Column A 0' I

It No Suop.ctocl 1101.... I•••0,ocI (oil Itom. liotod obov••nd Ih. 100Iowlng):

o ',g. 12, Pathw.y Ch.,leSeriltiel, diat.nc, t;;, IUrfac. Wlt,r .nd flood f,equencv
o p. 12. Ukolihood 01 lIot••••• il.m 2
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Tlble 6·1 (concluded)
Checldlat for lntemll Conllatency

SurflCe W"er Plthwly (concluded)

Primaryt..,.

o 'oge 11. Critori. u.t. primorv Int..../fiohorv'-.noltl.. on,"ronmont Idontlflodl
o 'oge 12. Ukolihoo~ of R....... Itom 1
o Poe- 12. Drinking Wet.. Tlvoot Torgoltl. i10m 4
o p... 12. Drinking Wet..~ Torgota. ltom I
o ""14.__~~ Torgota.ltom I
o p... 15. EIwlroro.lOOlIOI Tlvoot Torgota. Itom 12
o ,... 17. W_ Chorootoriolioo.1tom 140 or 1411
o Poe- 24. Iummory .-don 2

o Poe- 12. Drinkint W_ Tlvoot T_". ltom 5
o 12. Drinking W_~ T....". ltom I
o 13.PAT..... 3
o Poe- 14. _ Food Choin Tlvoot T_to.1tom 10
o 'oge 115. Enllironmontol TlvoOl T_". Itom 13

Sol Expoaure PlthwlY

R.tid.nt ppa'etigo

o ,_ 11. Critori. UOI. '_'nt popul.tlon lcI.ntlfiodl
o 'oge 1•• ,."'...v Cha,oetori.tla•• roolclonto qu..tlan
o 'oge 11. 'eth••oy Cheroet.ri.tla•••tud.nto qu..tlan
o 'oge 1•• R.oIcI"nt Popul.tlon Thr..t T.....to. Itom 2
o 'oge 11. R_ont Popul.tlon Tlv.et T_". Itom 3
o 'oge 24. S..........., qumon 3

Work'"

o 'oge 11. Pethw.V Cha,oetoriltla•• oetl.. focllity qu..tlon
o 'oge 1•• R.oIcI.nt 'opul.tlon Throet T.....t•• Itom 4

Air Pathway

yk,ljbopd pf re'.,,,
o 'oge 21. Critori. U.t•••op.atod rol....1
o 'oge 22. P.thw.V Cha,ootori.tla••••.,.atod ,...... qu.ltlan
o P 22. UkoUhood of R....... It.... 1 0' 2
o , 22. Column A a, B

Pdmtry "'nt'
o '.go 22. UkoUhood of R.I..... Itom 1
o '.go 22. Tor ,.. Itom 3
o '.g. 22. Tor to. Itom Ii
o '.go 22. Wuto Cha,oet.ri.tl••• it.m I. a' Ib

S'CODdIN ,,,get.
o ,_ 22. Pothw.V Choroet.ri.tla•• dl.ton•• to no....t Indillid.oI
o Pitge 22, T.rget•• Item 4
o Page 22, T.fU.tS. item 5
o Pogo 23. PA Tobl. I
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5.3 REVIEW OF AVAIlABlE ANALYTICAL DATA

Thi. guidance document ha. empha.ized the need to exercise conservative judgment. in the
ab••nc. of d.finitiv. proof during the PA. Section 3. t di.cusses limitation. and pot.ntial pitfalls
that rTIilY be associated with analytical data availabl. to the PA. In gen.ral. whether analytical data
ar. available or not. inv.stigator••hould follow the guid.lin.s in Section 3.1. How.v.r.
comprehensive snd r.liable analytical data may be available for some sit.s. Upon completing the
PA scor.sh••ts, r.view availabl. data to d.t.rmin. wheth.r a more d.tail.d approach can b•
• mployed. In brief. this can occur wh.n the following two conditions hold:

111 The avallable data _ equivalent in quality and cornprahenai~ss to data that would
be obtained from an EPA-sponsored SI sampling program; and

121 The approach followed in Section 3.1 resuha in a further action recommendation that
could be reversed by applying analytical data in pIac. of standard PA conservative
uaumptiona.

5.3.1 Rat!oIWt for tbt Stead"" PA M9'?"h to An",,*; Data

Three major ar.as of tha HRS directly apply analytical data: substantiating or ruling out observed
releases; substantiating or ruling out actual contamination of .pecific targets and diff.rentiating
between L.v.1 I or Level II; and d.t.rmining substanc.·sp.cific hazardous wast. charact.ristics
(•.g., toxicitY, mobilitv. persistenc•• biOlccumulation pot.ntian. Recognizing that qualitv analytical
data that d.finitiv.ly support th.s. d.t.rminations ar. oft.n not availabl. at the PA, and consistent
with str.amlining th. HRS for PA .valuations, the .tandard PA:

• Mak.s us. of prof.ssional judgm.nts to id.ntify suspected r.leas.s and targ.ts suspect.d
to be .xpos.d to actual contamination, and

• Builds in assumptions for wast. Characteristics and level of targ.t contamination.

R.I..... and Targ.t Contamination

Section 3.1 advises that PA investigators may always use analytical data indicating the pre.ence of
hazardous .ub.tanc•• in .nvironm.ntal media or at specific targ.ts to support hypothes.s of
.u.p.ct.d r.Ie...s and primary targ.t.. For PA purpos.s, such indications ar. suffici.nt to warrant
a conl.rvativ. judgm.nt that a probl.m likely .xists; docum.ntation to HRS I.vels of certaintY is
not necesaary.

Conv.r••ly. PA inv••tigators may al.o alway. us. analytical data in combination with qualitativ.
knowl.dg. of the sit•••it••nvirons, and targ.t charact.ristics, to support hypoth•••s that r.laasll
hlv. not occurr.d and that there ar. no primary targ.ts. How.v.r, PA inve.tigatorl shOUld not rely
on analytical dati alon. to rule out the occurr.nc. of r.I.II.s or Ictua' contlminltlon of tlrgets,
unless those dltl Ire .quivalent in quality Ind comprehensiven.ss to data that would b. obtlined
from an EPA-sponsor.d 51 (Section 5.3.21.

Differentiating L.vele of Targ.t Contaminetlon

Caution is advisable when attempting to apply analytical data to differ.ntiate between Level I and
Lev.: II actual contamination. Th. standard PA builds in an assumption that primary targ.ts are
contaminated at Level I. Even when analytical data are available, differ.ntiating lev.ls of
contamination on the basi. of a one-time sampling event may not b. prudent if. for example, a
determination of Level II contamination results in a NFRAP r.commendation whil. L.vel I
contamination would result in a further action recommendation (this can b. a problem for Sis as
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well as PAsl. In such a case, conservative PA scoring at Level I is appropriate regardless of
available analytical data, as furthll~ samplino may substantiate the higher level of contamination.

Weste Charec:terl1ltlc:a

In most cases it is prudent to assume maximum contaminant chemicel properties and not evaluate
specific substances and their associated characteristics. This conservative approec:h is often
appropriate even when analytical data or qualitative knowledge 0" the hazardous substances likely
to be associated with a site indicates otherwisa. Ruling out the possibility of a hazardoua
substance with maximum contaminant properties implies that the site and its sources have been
adequately sampled. and thoss samples have been adequately analyzed. to identify .. hazardous
substances associated with the site. Further. substance spec:iation. metabolites. degradetion
products. and impurities could be present thet may be neither suspected by the PA investigator nor
analyzed for by the laboratory. For example:

• The PA investigator may suspect that a dry deaning or solvent rec:ycting QciIity may have
only handled solvents such es tetrllC:hloroethane IPCAI. tetrec:hloroethane lPeEI.
trichloroethane (TCAI. and trichloroethane (TCEI. which have HRS·essigned toxicity values
ranging from 10 to 1.000. However. vinyl chloride. I degradetion product of TCE. may
Ilso be present. Vinyl chloride hes In HRS·lISSigned toxicity vllue of 10,000, the
mlximum (U.S. Environmentll ProtllC:tion Agency. 1991. Superfund Chemicll Dlta Mltrix
ISCDMI, May 101.

• File information and pre-existing analytical data may indicate that a particular wood treating
site used pentachlorophenol (PCPI. with In HRS'lssigned toxicity value of 100, as its sole
preservative agent. However. various forms of dioxin (with HRS-assigned toxicity values as
high as 10,0001 may also be present as impurities associated with the manufacture of PCP.

5.3.2 Assessing the AppljclbJity of AyaJlbIt Anolytjcol Dati

Some available analytical data may be appropriate to allow more detailed evaluation to:

• Rule out the occurrence of a release
• Rule out Ictual contamination of specific targets
• Differentiate Level I and Level II contamination of targets
• Rule out the presence of a hazardous iubstance with maximum contaminant charec:teristics

An advantage to applying such data is the potential to screen out sites thlt do not warrant further
investigation. Properly applied, the conservative approlch of the standard PA will not result in
inappropriate NFRAP recommendations (i.e., "false negatives"l. However. it Cln result in some
sites receiving further action recommendations that are later screened out of the Superfund process
with the collection of qUlility anllytical dlta. In some cases. the application of SI quality Inalyticil
dati can demon"rate that I significant problem does not exist. thus obvilting the need for sn SI
and permitting a confident NFRAP recommendation. Determining whether available dlts for a
particular site are of sufficient quality and confidence to be applied as SI-generated data requires
the professional judgment of an experienced review",...

The strategic approach to develop an 51 sampling plan is discussed in EPA's "Guidance for
Performing Site Inspections Under CERCLA. Interim FY 92" (OSWER Directive 9345.1-051; the site
reviewer should be thoroughly familiar w!tl; this guidlnce. In brief. the sampling objectives of the
51 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 releases occurred?
• Are specific targets contaminated by hazardous substances released from the site and. if

so. what is the level of contamination?

For Superfund site assessment purposes. analytical data generated during an 51 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 51 quality. existing analytical data must meet the
following tests:

• StrItlIlIic v.lut. The design of the sampling program must be simil.r to thet for an 51.
which typically includes sources. environmental media. and targets. It would be difficult to
conf"ldently evaluate haz.rdous substance contaminant characteristics if sources _e not
sampled; to confidently rule out the occurrence of a release if appropriate environmental
media _e not sampled; or to confidently role OU1 actual contamination of taroets and
differentiate between Level I and Level II if targets were not sampled.

• Comprehensjveness. 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 51
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.g.• 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.

• Analytical confidence. Analytical and OA/OC 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 OAlOC procedures to validate the results. must also be of a sufficient
level of confidence.

• Represantativenti!. 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 Applyina Analvtical Data

If the site reviewer concludes that available analytical data are of 51 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 ta 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 out 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 I contamination?

If the answer to one or more of these questions is 'yell,' applying the data in the same way as 51
scoring could screen the site from further action. To do this, use the 51 worksheets contained in
EPA's 'Guidance for Performing Site Inspections Under CERCLA, Interim FY 92' IOSWER DIrective
9345.1-051.

Use 51 worlcahaets Ind tables to record IIld evaluate analytical data regarding hazardoua substance
identification IIld contaminant characteristics, releases, IIld contamination of targets. Otherwlae,
the information requirements of the 51 workaheets _ the _ .. thePA~. Thus,
aside from analytical deta. the 51 worIcahaets require no additional information beyond the standard
PA sc:oresheets. The 51 worksheets and tables a,. discussed in EPA's "Gulclance for Performing
Site Inspections Under CERCLA. Interim FY 92" IOSWER Directive 9345.1-051.

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 less. a value of 50~
is assigned; if greater than 70 feet, a value of 340 is assigned. In cases where the depth to aquifer
is consillerably greater than 70 feet, t,e 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 r-ecommendation.

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 eVllluation will only be useful when all four
questions are answered with a 'yes':

• Is the site score;; 28.50? 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.

• Is the site score < 28.50 without consideration of the groynd water pathway? Calculate
the PA site scorll usil'g only the suttace water, soil exposure. and air pathway scores. If
the result is 28.50 or greater without considering the ground water pathway, a refinacl
evaluation of ground water potential to release will not screen the site from further action.

• Is ground water evaluated on the basis of "no sysoected 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 release 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 Tr.. for R.vlew of Ground W"er Pl1hw.y Potentiel to ReI....

Ground water
evaluated as

'No Suspected Release'?

YES

Perform expanded ground
water likelihood of release
evaluation.
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• Is the prodyct of waste characteristics and targlts ewc x TUess than 50.9001 A refined
evaluation of p<>tGntlal to rel..se 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 gr..ter than 50.000 results in a
NFRAP recommendation only if the potential to rele.se score is less than 100. EPA's
empirical analyses of HRS field test sites indicate that such low potential to rel..se scores
are very unusual; therefore. pursuing the more detailed evaluation of potenti.1 to rel..se is
not recommended unless the product of waste characteristics and targets is less than
50,000.

The more detailed evaluation of potential to rel..se for sites that meet these conditions depans
from the Itandard PA approech of • Itre.mlined HRS .v.luation .nd requires complete ev.lu.tion
of .11 HRS PGtential to release factors for the ground w.ter pathw.y •• with the exception of source
conteinment. Cont.inment need not be ev.luated bec.use very few CERCLIS lites conlilt entirely
of perfectly contained -.rca.

For sitel that meet the four conditionl listed above. the PA investig.tor may .v.lu.te potenti.1 to
re..... f.ctors according to Section 3.1.2 of the HRS (55 FR 51595. December 14. 19901. The..
f.ctors are:

• Net precipitation
• Depth to aquifer
• Travel time, based on hydraulic conductivity and thickness of the layer of lowest hydraulic

conductivity

The site investig.tor should .Iso complete the standard PA scoresheets when applying this more
detailed evaluation of ground water potential to rei..... A" an attachment. include worksheets
detailing the evaluation of the HRS potential to rele... factors. Also include a second completed
ground w.ter pathw.y Sl;oresheet (p.ge 8 of the PA scoreshtletsl, insening the calculated potential
to relea.. value••nd a sfICond completed site score calculation (page 24 of the PA scor.sh.etsl.
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GLOSSARY

Apportlon.d poPUlation: In the .valuation of drinking water target populations associated with a
blended system, that portion of the population evaluat.d as being s.rved by an individual well or
intake within the syst.m.

Aouif.r: A saturated subsurface zone from which drinking water is drawn.

B1end.d avJ1lm: A drinking water supply system which can or does combin. (e.g.• via connecting
valVlsl wat.r from more than one well or surface water intake, or from a combination of wells and
intakes.

CERCLA: Comprehensive Environmental Respons., Compensation, and Liability Act of 1980.

CERCLA !ntormItIpn SyItIID: CERCUS, EPA's computeriHd inventory and tracking system for
potential hazardous waste sites.

CERCLlS: CERCLA Information System.

ColSta! tid" wat.rs: Surface water body type that includes embayments. harbors, sounds,
estuaries, back bays. etc. Such wat.r bodies .r. in the interval saaward from the mouths of rivers
and landward from the 12-mile baseline marking the transition to the oc.an water body typ••

Comprehensive Environm'ntal Response. Compensation. .,d Li.bPIty Act pf '980: Legislation that
established the Federal Superfund for response to uncontrolled releases of hazardous substances to
the environment.

Contamjnllld sol: Soil onto which available .vidence Indic.tes that a hazardous substance was
spilled, spread. disposed, or deposited.

p.pth to 'oujftr: The vertical distance between the d.epest point at which hazardous substances
are suspected and the top of the shallowest aquifer that supplies drinking water.

PistlDc. to surf.c. w.t.r: The shortest distance that runoff would follow from a source to surface
water.

prinking w.t.r population: The number of residents, work.rs, and students who drink water drawn
from wells or surface water intakes located within target distance limits.

prums: Portable containers designed to hold a standard 55-gallon volume of wastes.

EOlIrg.ncv respoo,,: S.. "r.moval."

fG1o!: The basic element of site assessment requiring data COllection and evaluation for scoring
purposes.

Elctor clteoory: A set of related factors. Each pathway consists of three factor categories -­
likelihood of release or ,xposure, targets, and \'1ast. characteristics.

E.d.rll R.gister: Daily pubiication of the Government PrintinQ Office; contaj~s publi,~ notices.
rules. and regulations issued by the Federal Governm.nt. Cited as "<volume)o FR <page> ."
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££MA: Federal Emergency Management Agent.y.

Flabea: 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 besis. Food chain
organisms include flab, shellfish, crustaceans, amphibians, and amphibious reptiles.

fB: Federal Boajater.

GiMI: Geographical Exposure Modeling System.

QlOprapblc. ElDON,. !!m!e!Jn'Iy1ttm: Population databeae maintained by EPA's Office of Toxic
Substances; provides residential populations in specified distance rings around a point location.

Hpvc! _ldnO SntlDl: EPA's principal mechanism for placing sit.. on the NPL.

Hu......... sgnatbyent: Hazardous substance.

H,U"'O'" MlbatFg: Matarial defined .. a huardouasubatance, pollutant, or contaminant in
CERCLA Sections 1011141 and 1011331.

Huvsl9UI WMtI: Any material suspected to contain a hazardous substance, pollutant, or
contaminant that is or was in a source.

l:iBI: Hazard Banking System.

KHIS: A kind of terrain with characteristics of relief and drainage arising from a high degree of
rock solubility. The mejority of karst conditions occur in limestone areas, but karst may also occur
in areas of dolomite, gypsum, or salt deposits. Features a..ociated with karst terrain may include
irregular topography, abrupt ridges, sinkholes, caverns, abundant springs, disappearing streams,
and a general lack of a well-developed surface drainage system of tributaries and streams.

LUI: A type of surface water body which inCludes:

e Natural and artificially-made lakes or ponds that lie along rivers or streams (but excluding
the Great Lakesl.

• Isolated but perennial lakes, ponds, and wetlands.

• Static water channels or oxbow lakes contiguous to streams or rivers.

• Streams or small rivers, without diking, that merge into surrounding perennially-inundated
wetlands.

• Wetlands contiguous to water bodies defined ..s iakes are considered to be part of the lake.

LandfHI: An engineered (by excavation or conSiruction) 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 treotment: Landfarming or other land treatment method of waste management in which liquid
wasws 01' sludges are spread over land and tilled, or liquids are injected at shallow depths into
soils.
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Nltlqn" COIltlnaIDcy PlIO: Regulation that estab:lsh8ll roles. responsibilities, and authorities for
responding to hazardous sllbstance releases. The NCP e~ta\)lished the HRS as the principal
mechanism for placing sites on the NPL.

Nltlan" Pdarn.s lI.t: Under the Superfund program, the list of releases and potential releases of
hazardous .ubstances, pollutallt., and contaminants that appear to pose the greatest threat to
public health, welfare, and the environment.

g: National Oil and Hazardous Substances Pollution Contingency Plan, commonly known as the
National Contingency Plan.

NfBAP: No further remedial action planned; site disposition decision that further response under
the federal Superfund is not necessary.

Nq IlJIII8CtId rile.'; A professlanal judgement conclusion based on site and Pllthway conditions
indlcatinQ that a hazardou••ubatanee i. not likely to have been released to the envirotlrntnt. INo
suspected rei.... is the PA term analogou. to the HRS "potential to relea...")

Na: ~j3tional Priorities list.

Qcuo: A type of surface water body which includes:

• Ocean areas seaward from a baseline distance of 12 miles from shore.
s The Grut Lakes, along with wetlands contiguous to them.

fA: Preliminary assessment.

PA,ScQ[J: EPA's computer program that automates PA site scoring.

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

Eb: 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;~
Metal or Jynk.fi!l-· 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 suspected to contain or have contained a hazardous substance.

teE: Probable 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
require further investigation.

PREscore: EPA's computer program that automates site scoring with the Hazard Ranking System.
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PrImary tlrolt: A target which. based on professional 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 I or LlvOlI II al:ltJal
contamination.)

Probabl. point of Mtry: Th. point at which runoff from the site most likely enters surface water.

~: Resourcll Conservation and Recovery Act of 1976.

Remon': An action taken to eliminate, control, or otherwise mitigate a threat posed to the public
health or environ"'",nt due to release or threatenld relea.. of a hazardous substancl. Rlmovels
arl rllatively short-term actions to respond to situations requiring immldiate action.

Residet: A person whose place of residence Ifull- or part-time) is within the targat distance limit.

_!dint !ndMduII: Under the soil exposure pathway. a resident or student within 200 fHt of any
area of suspaettd contamination associatld with the site.

Resident poQ!!lI1Ign: Under the soil exposure pathway. the number of residents and students
within 200 feet of any area of suspectad contamination associated with the site.

Rllourc. Conseryation Mld Recoyery Act of 1976: Legislation that established cradle-to-grave
accountability for hazardous wastes, from point 0' generation to point of ultimate disposal.

JAM: Superfund Amendments and Reauthorization Act of 1986.

Secondary taraet: 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 t(', the HRS target exposed to potential contamination.)

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

~: Site inspection.

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

Site inspection: Second stage of site assessment under Superfund, conducted on s:les 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 threata 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.

Strum flow: The average rate of flow of a water body, expressed in cubic feet per second lefsl.
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Stream or dy.r: A tYpe of surfac. wat.r body which includ.s:

• Perll\llially·flowing waters from point of origin to the ocean or to coastal tidal waters.
whichever comes first. and wllt!llniis contiguous to these flowing waters.

• Aboveground portions of disappearing rivers.

• Artificially-made ditches only insofar as they perennially flow into other surface water.

• Intermittently-flowing waters and contiguous intermittently-flowing ditches in areas where
IDIIfI annual precipitation Is less than 20 inc:hea.

Stydtnt: A full- or pert-tima att.ndee of a daycare facili~v or educational institution located within
the ttrg.t diatanc. limit.

Iygertynd Anw!dDW!tlIOd Rtlll1bqdr4liqn Act of 1118: Legislation which .xtended the Federal
Superfund program and mandated revisions to the HRS.

IydlC.lmpgyndllll!lt: A topographic depr.ssion. excavation. or diked area. primarily formed from
earthen material~ llined or unlined) and designed to hold accumulated liquid wastes. wastes
containing fret liquids. or sludges that were not backfilled or otherwise covered during periods of
der-vsition; depr..sion may be dry if deposited liqUid has evaporated. volatilized or leached. or WIt
with exposed liquid; structur.s that may be more specifically described as lagoon pond. aeration
pit. settling pond. tailings pond. sludge pit. etc.; also a surface impoundment that has btln covered
with soil after the final deposition of waste materials (i ••.• buried or backfill.d).

Sudac' wit,,: A naturally-occurring. per.nnial water body; also. some artificially-mad. and/or
intermittently·flowing water bodies. See ·water body tYpe" and subsequent definitions for more
detail.

"'.lRtctt!l 00""; A professional judgement conclusion based on site and pathway conditions
indicating that a ha'lardous substance is likely to have btln released to the environment.
(Suspected rel.ase is the PA term analogous to the HRS ·observed release.·)

Ianks and non-drnm contain.rs: r~ny stationary device, designed to contain accumulated wastes.
constructed primarily of fabricated materials (such as wood. concrete. steel. or plasticl that provide
structural support; any portable or mobile device in which waste is stored or otherwise handled.

IIru1: A physical or environmental receptor that is within the target distance limit for a particular
pathway. Iarg.ts may includs wells and surface water intakes supplying drinking water. fisheries.
sensitive environments. and resources.

Til Alt <!ltlOC. 1!mIt: 1M maximum distanc. ov.r which targ.ts are .valuat.d. Th. targllt
distanc. limit varies by pa~hway: ground water and air pathways .- a 4-mile radius around the site;
surface water pathway -. 15 miles downstream from the probabl. point of entry to surfac. water;
soil exposure pathway -- 200 feet (fN tha resident population threat) and 1 mile (for the nearby
population threat) from areas of known or suspected contamination.

Tara.t pOP\I'atjon; The human population associat.d with the site and/or its targets. Target
populations consist of those people whc use target wells or surface w,1ter intakes supplying
drinking wat.r, consume food chain sp.cies taken from tarQet fisheries. or are regularly present on
the site or within target distanca limits.
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rtrr"tritlslOsblu lOykOOD!lOt: A terrestrl.I resource, fr.gile n.turel setting, or other ern with
unique or hlghly-v.lued environmental or cultural feltures.

USFIWS: U.S. Fish and Wildlife Service.

U§Sil: U.S. Geological Survey.

Wlttr bQdy tyAI: Clas;sification of • sUrflCe wlter body. Waser body types includti: stre.ms llnd
rivers; I.kes; ooeens (includes the Greet L.kesl; .nd cOlst.1 tid.I w.ters. S.. the sptK:ific
definition of eech w.ter body type for more dat.i1.

WttlWld: A ",pe of ..nsltive environment c:her.cterized IS .n eree thlt is sufficiently inundeted or
IItureted by 3urfICe or ground w.ser to support vegetetion edepted for life in IItn.-ated soil
conditions. Wetlllnds generelly include sw.mpe, mershes, bags, .nd slmiter .ree•.

Wgr!Ier: Under the soil exposure pethw.y, • person who is employed on. full- or pan-time buia
on the property on which the site Is toe.ted. Under .11 other pethw.ys, • person w1iOlI pIac:e of
full- or pen-time employmlOt is within the target dist.nce limit.
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INSTRUCTIONS FOR SCORESHEETS

Introduction

This scoresheets package functions as a self-contained 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 9345.1-111. 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
• Calculat. the site score

Do not enter values 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 rationil!e 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.

GENERAL INFORMATION

Site Description and Operational History: Briefly describe the site and its operating historv. 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 occurred 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. ldentifv the sources to
which the substance:; may be related. Summarize any existing analytical data concerning hazardous
substances detected onsite. in releases from the site. or at targets.
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GENERAL INFORMAliON

Sit. D.scription lind Op.rationlll History:

Probable Substlll'lc,s of Concem:
(Previous investigations. analytical datal

A-3
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GENERAL INFORMATION (continuedI

Site Sketch: Prepare a sketch of the site (fl'ee"and is acceptablel. Indicate all pertinent features of
the site and neayby environs, including: waste sources, buildings, residences, access roads, parking
areas, drainage panerns, water bodies, vegetation, wells, sensitive environmilnts, etc.
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GENERAL INFORMATION Icontlnuecll

Site Sketch:
(Show all pertinent features. indicate sources and closast targets. indicate north)

A-5
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SOURCE EVALUATION

• Number and name each source (e.g., 1. East Dr"" Storage Area, 2. Sludge Lagoon, 3. Battery Pile).

• Identify source type according to the list below.

• Describe the physical cha,acter of each source (e.g., dimensions. contents, waste tYpes, containment,
operating history).

• Show waste quantity tWOI calculations for each source for appropriate tiers. Refer to instruction$ opposite
lNIfl8 5 and PA Tables 1a and 1b. Identify waste quantity tier and waste characteristics (WC) factor category
score (for a site with a single source, according to PA Table 1ai. Determine WC from PA Table 1b fOI the sum
of source WOs for a multiple-source site.

• Attach additional sheets if necessary.

• Determine the site WC factor catego", score and record at lhe bottom of the page.

1.E!IllI: en e._ad (by excevetion or constructionl or naturel hole in the ground into which westes heve been
diIpoaed by bI!(':kftlling. or by contemporlneous soil deposition with waste disposal. covering wa.t•• from view•

..... 1m ...: a topographic depression, excavation. Of diked erea. primarily formed from earthen
meter..1e (Hoed or unlintodl end designed to hold eccumulated liquid w.ste•• westes conteining Iree liquids. or
sludgee thet were not becklilled or otherwise covered during periods 01 deposition; depression mey be dry ~

deposit.-d liquid hils evaporated, voletilized or leached. or wet with exposed liquid; structure. that may btl more
apecificalty described a. legoon pond. aeretian pit. settling pond. tailings pond. sludge pit. etc.; also. surface
impoundment ttwlt has been cov....d with soU .ft,r the finel deposition of wast. materials (i.••• buried or
beckfillecll.

Il!llml: partible conteiners designed to hold e stenderd 65-011l0n volume ot west.s.

rna !!WI Non~Drum Cont...; any stationery device. designed to contain accumulated wast.l. conatructed
primorily of lebrielted meterlels (such es wood, concrete. steel. or plestic) thet provide structurel support: eny
portlt* or mob"' device in which waste is stored or otherwise handled.

Conym!ntttc! Sol: soil onto which eve;lable evidence indicetes thet e helerdous substence wes .pilled. spreed,
dispoled. or depositld.

ell: Iny non·contllnerized accumulation lbove the ground surfIce of solid, non-flowing waste.; includes open
dump.. Some typ•• of pilea ar.: Chemical Wa~t. Pile ~~ consists primarily of discarded chemicll product., by­
products, radioactive waate., or used Of" unused taedstocks; Scrap Metal or Junk Pile·' oon8ists primarily of
Icrap mltal or diloarded durat$ good. luch a8 appliances. automobiles. 8utO psrts, or batteri.s, compo••d of
m.t.,". luspeoted 10 contlin or hlye contained 8 hazardous suhat.ne.; T'ilinqa PUt·- conaiet. primarily of .ny
combinetion of ov.bu,dln from a mining operation and tailinge from a mtneraf mining. beneficiation, or procnsing
operation; T",h Pi" ~. consistI primarily of p~per, garbage, or discarded non-durable goods which .r. sUlpected
to cantlin or heYI contained a hazardoua substance.

Land !rH1n!!I!!: landfarming or other land treatment method of waste management in which liquid wast•• or
IhJdgel ar. apr.ad over land and tilled, or liquid. are injected at shallow depths into soils.

2Ib!r:; a lcurce that doe. not fit any of the descriptions above; examples include contaminated building, grounc
water plume with no identifiable 80urce, 8torm drain. dry well, and injection well.
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SOURCE EVALUATION

Souro. Source Nero.: Source Wast. Quantity (WQ) Calculations:
No.: --

Source Description:

Source Source Name: Source Waste Quantity (WQ) C.cuietiona:
No.:

Source Description:

50ur<::. Source Name: Sourc. Waste Qu.ri~ity twa) Calculations:
No.:

Source Description:

.
SiteWC:

A·7
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WASTE CHARACTERISTICS IWCI SCORES

we. based on waste quantity, may be determined by one or aU of four measures caned "tiers":
constituent quantity, wastestream quantity. source volume. and source area. PA Table 18 lpage 51
is divided into these four tiers. The amount and detlil of information available determine which tier(sl
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 we score. If minimal.
incomplete. or no information is available r''Garding waste quantity. assign a we score of 18
(minimuml.

PA Table 1a has 6 columns: column 1 indicates the quantity tier; column 2 Osts source types for the
four tiers; columns 3, 4. and 5 provide ranges of waste amount for Ijtu with only OOIl9urct. which
correspond to we scores at the top of the columns 118. 32. or 1001; column 6 provides formulas to
obtain source waste quantity lWOI vlllues at Ijtu with muhjplt lOUICu.

4. Det"""'" which _tify tiBs to use _ed on.v~ SOUfCtl infonn.tion.

6, IdfNItify the r_e into which the totel quMltify fells for HCh tier ev_ted IPA Teble 1.).

7. Det"""'" the hi(Jhut we SCOTe obt._ frK M>y tier /1•• 32. or 100••t top of PA Teble 1. coIumM 3. 4, M>d
6, respectively).

•. lbe this we sco'" for ..p.thw.ys••

•

1.

2.

3,

4.

6.

II.

7.

8,

9.

Identify ftch source type (see descriptions oppo..ite _e 4).

Estim.,. t,." mass and/or dimflnsions of Hch soure•.

FtH HCh HUfCtI, use the form_ in column /I of PA Tllble 1. to determ;,e the WO nNe for eech tier th.t CM>

be evelu.ted. The hi(Jhe$t WO velue obteiMd for eny tier is the WO velue for the source.

Sum the WO velues for eN sources to get the site WO totel.

Use the site WO toiel from step 7 to essi(Jn the we score from PA Tllble lb.

The we score is considered in all four pathways. However, if a primary target is identified for the ground
water, surface wate" or air migration pathway, assign the determined we or a swre of 32, whichever is
Q!U1C!, as the we score lor that pathway.
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T
I

SOURCE TYPE1
II

Ii

I HIA

•

I HlA

II

l..IndtiH

Suttle.
in'Poundment

"
Drums

0 Tank. and non..
L drum containersu..
1 Cout.minet" .oit

Pil.

Oth..

landfill

Surface

A
imp'Jundment

..
Contaminated soilI..
Pile-

L.nd tr..'ment

PA TABlE 1: WASn; CHAlIACTERlSTICS (WCI S1:0RES

PA T_ la, WC _ .. lOt Slntle Sou••• SIt., _ I....mu...I., _..,.. Sout•• SIt..

SINSU: SOURCE sms (lIoIgn", WC .CO'II'

we. I. we-,v we. 100

s 100 .. )0 100 .. 10.000. >10.000_

:s1OO.000. >100.000 .. 10 ........ >10 .......

s '.71 mIII1Ioft tt* >'.71-"10171_'" >171_."
dlO.ooo", >110.000 10 ZI_ .... >2I ...... vlt'

s'.710'" >..,10 10 '''.000 ... >.'5,000 ttl
dlO'" >ZIO 10 11.000 .... >11.000 f'I'

s 1.000 dNI'M :> 1.000 to 100.000 dNt,... :> lUO.OOO drumt

• so.ooo ...... :> 10,000 to 5 miMion ~on• >Sm....ol'l~OM

~ •.75 million It'- >4.;5 MiIioft to '7' mihn ft' :> 871lwWlllon ~
dlO.ooo", )0 210.000 to 25 rNMtoft yttt >2'r"n~

S'.71O ... >'.710 to 111.000~ :> Irs.ooo ttl
.ZIO'" >2$0 to 2$.000 Y'Ii' >21,000 yds

".710'" >'.110 tG "5,000 ft' >1".000'"
dlO .... :> 250 to 21.000.."p >21.000'"

s340,000 ftJ >340.000 to 34 milliQn It' :lo 34 mi'Jion rr
s7.1 acr.. >1.1'0710 H,.. >1en eel"

sl.3oo ... > 1.300 to 130.000 ttl > 1~O,('.oo ftI
~O.02t act•• :> O.QU to 2.' act" >2.I.f,'

s.1l.4 million na :> 3.4 million 10 340 million tt;I >3~ million ttl
s7' ee'.. >1' to 7.100 ~f•• >7.100 tof..

.1.300'" > 1,300 to 13a,OOO ttl :> '130.000 ftl
$0.021 ecf" >0.011 IQ 2.' eo,.. -.. 2.' .f"

sU.ooo'" >11.000 .....7 m..n ttl > 2.7 .,....,. tr
sO.t2 8CfOt ;.0.12 '0 12 .f.. >'2..,..

r-MULTII'\.E SOURCE
SITES

F_lo,
AIIitnlnI $ouru

WOV......

Ib+~

• + 5.000

,.. + 67.500
.,.,. + 2.500

ft' + 67.5
rd' + 2.5

drums + 10

gMion. + 500

ft' + 67.500
rd' + 2.500

ft' + 67.5
rd' + 2.5

,,. + 67.5
rtf' + 2.5

ft' + 3.400
..,.. + 0.078

ft' + I::
acr~s + 0.00029

ft' + 34,000
.cr.s + 0.78

ft' + 13
..,,.. + 0.00029

ft' + 170
.Ufio' + 0.0062

5

1 Ion COl 2.000 Ib COl 1 yd.1 .. 4 drum•• 200 o-Mono

PA T_ lb: WC S.orn 10. Mulllpll SOU,•• SII..

WQT_ wc_
>0 •• ,00 I'

:> 100 to 10.000 U

:> 10.000 ,GO

A·9



GROUND WATER PATHWAY

Ground Watar U.. DelCriptlon: Provida information on ground water use in the vicinity. Present the gener~1

stratigraphy, aquifers und, and distribution of privete and municipal wells.

Calculations for DrlnIdng Watar Populatlona Sarved by Ground Water: Provide populations from private wells
and municipal supply s;ystems in aach distance category. Show apportionment calculations for blended supply
s;ystems.
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GROUND WATER PATHWAY
GROUND WATER USE DESCRIPTION

I Describe Ground Water Use Within 4-rnil•• of the Sit.:
(Dliscribe stratigraphy, information on aquifers, municipal and/or private wells)

Calculations for Drinking Wator Populatlcns Served by Ground Water:

A-ll
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GROUND WATER PATHWAY CRITERIA LIST

This" Criteria Ust" helps guide the process of developinl/ 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 a,,'jlable 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 &everal 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 evaluat" 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. dapending 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. If you check the
"SUSP8Ctad Release" box as "yes." make sure you assign a Likelihood of Release value of 550 for the
pathway..
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GROUND WATER PATHWAY CRITERIA LIST I
I

SU8l'ECTED MUSE I'RMARYTARGETS

Y N U Y N U

• 0 n • 0 n

• k • k
DO 0 Ar. 10urCH poorly conteined? DO 0 I. any drinking w.'er will nearby?

DO 0 II the sourc. I t'tP" likely t9 contribute to DO 0 Has any Marby drinking water walt teen
ground water cont.-nination (I.g•• wet ~!o_~

'-11
DO D H.. any nearby drinking water u,., reported

DO 0 .. w....~ perlicuIOIIy 1wge1 louI-_lino 0' I__no water1

DO 0 .. .........-hawy1 DO 0 0- any nearby wolf ........ Iwge d'.wdown
or hiGh production 'at.,

DO 0 .. the i._ation ... high1
DO 0 I, &nY ctrinldng w_... w'" located between the

DO Ie the me IoMted in an ... of k..t terr.n? .te and other wels that are 8\ifPe~tMl to "
expoeed to • .Mzardous aubltMCe'l

DO 0
.. the__ highly __or

0_live1 DO 0 Doe, anelytic61. or circurn.tarttiel e"'denc.
,ua••• cont.-ninetion at • drinking Wa'e,

DO 0 I, dri.wng wat... drawn frome .MUow Will?
aqulf.,'

00 0 Ooe9 any drinking water weM. wanant
DO 0 A,e ..._tad _onteminent. highly mobil. in .ampIing1

ground wete,l
0 0 Other criteria1._

DO 0 0- anolytical 0' ci'_tanlial .vid.nc.
au..., ground wlter contemiMtion1 DO _AllY TARGETISllDENTlFlEDl

DO Other criterial

DO SUIPECTED lIB EA.lIE1

Summarize 1he ,.onel, for Su.p~eted R...... (attach 8" Summarize the rationale for Primary Targets (attach In
odditionol _ if _ ....ry): .tdi~onal page if MO....ry):

A-13
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GROUND WATER PATHWAY SCORESHEET

PathWay Charact.ristks
Answer the questions at the top of the page. Refer to the Ground Water Pathway Criteria List (paile 7) to
hypothesize whether you suspect that a hazardous sub_tance assoc.iated with the site has been released to
ground water. fl.ecord depth to aquifer (in feet!: the ditlcrence between the deepest occurrence of a hazardous
substance and the depth of the top of the shallowest aquifer 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 Marest weil used for drinking water.

Lik,!ih?pl! of !!'hm ILAI

1. SU8Pected ReI....: Hypothesize based on professional judgment guided by the Ground Water Pathway
Criteria List (page 7). If you su_ct ~ release to ground water, use only Column A for this pathway and do
not e••luate f"ctor 2.

2. No Sutlpect.d ""'-: If you do not suspect. rele.se, determine score based on depth to .quifer or
whether the site is in .n .rea 01 karst terr.in. If you do not suspect. release to ground w.ter, use only Column
B to sccve this pathway.

T'ruts!TI .

This factor category ev.luates the threat to populations obtaining drinkir,.. wate, from ground water. To
apportion populations served :''1 blended drinkIng water supply systems, determine the percentage of population
served by e.ch well based on its production.

3. Primary Target Population: Evaluate populations served by .11 drinking water wells that you suspect have
been exposed to a h"ardous substance ro!eased from V·~ site. Use ~.",fessional iudgment ijuided by the Ground
Water Pathway Criteria List (:JftgE! 7) 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 "lown, use the .verage county residents I'er household (rounded up to tile ne"t integer) to
determine po~ Jtion served. Multiply the population by 10 to determine the Primary Target Population score.
Note that if " do not suspect a release, there can be no primary target 'ol'ulation.

4. Secondary Terget Popul.tion: Evaluate populations served by all drinking water wells within 4 miles tnat
you do not suspect have been e"posed to a hazardous substance. Use PA Table 2a or 2b (for wells drawing
from non-karst and karst aquifers. respectfully} {page 9}. If only the number 01 residences is known, use the
average county residents per household (rounded tc the nearest integer} 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 lactor score.

5. Nearest WeA represents the threat posed to the drinking water well that is most likely to be e"posed to •
hazardous substance. If you have identified a primary target population, enter 50. Otherwise, assign the score
from PA Table 28 or 2b for the closest distance category with a drinking water well population.

6. WeAhe.d P,otection 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. R.llOUrces: 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).

Wast. Characteristics IWC)

8. West. 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 01 32, whichever is greater.

Ground Water Pathway Score, Multiply 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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GROUND WAnR PATHWAY SCORESHElT

CAe......_

Do you SUSJpeCt a retease (see Ground w.ater Pathway Cth:efia list, page 111
Is the 54te located in ::.arst terrain]
Depth to ~fet':

Distance to the "elrest drinking water weN:

V"_ NoV"_ No

::::-~:

.,...-
A

, 1-
LA .'- ..... ..

1. SUSPECTm RELEASE: tf YOU !'f;uspect I 'e.... to QfOU"d w-.r (see page n.
..... • SCOt. of 5&0. U.. only column A tor tIlio ...-ov.

2. NO SllSP£CTtIl RELEASE: "you do no•.-• ,_to w_.....
the art_ is .., Ir¥st terrain 011 me depth to aquifer is 70 feet or IUign I score
of 500; ott.wiu. aaiIn a score of 360. use onty~. tor this pathwey.

UKEUtlOOD OF RfI EASE

TAIIGETS

3. -.....v TARGET POPUI.ATlON: Detorminlllle _ of 1lIOIlII- by

drir*inO Wlter weill tNt you SUll)eCt hlv. been IXposed to I hazardous
substance from the sitl (see Groood Water Pathway em.. List. PIJP 7).

___ 1lIOIlII • 10 -1- _

•. SECONDARV TAAGET POPUI.ATION: Ge._ lIle _ of llIOIlII ...tld by

d~inkk1Qwlter w ..., that you do NOT suspect have been exposed to I hazardouS
substance from the site. and assign thP. total poptJ.tm lCQfe from PA Tab&e 2.

Ate ""V _s ..... of • blended systom1 V.. _ No_
" YI•• anach • page to show apponio"lnent calcuations.

..... UI,....-...ua. ••
5. _Sf W£Ll.: "yOU hlvo _;e,t. primwy _ ~ fOf .......

wlter, allion' scorl of 51); othefwise. assign the Neatest Well score from
PA Table 2. If no drinking Wltef wells exist within .. rrmes. assign a score of *0.

6. WELlHEAO PROTECTION AIlEA IWHPAI: If""V ....... 1ies within Of ._ °WHP"­
or if you have identifMtd any primary target well within I WHPA, assign. ICOf8 of 20;
assi;n 5 if neither cor~tk)n holds but I WW'A is present within 4 m"": athetwi..
~ssign zero.

....
•••

• •

•••
7. I\£SOUACtS

T ...... .....__--'

WASTE CHARACTERISTICS

8. A. If you hive H::Ientified any primary taroet for ground water. Issign the waste
charKteMVCS lCOfe Clf<:ulated on page 4. or • scor. of 32. whichever is
GREATER; do not eva&uate part B of thiS factor.

8. If you hive NOT idetltified Iny primary target for ground wlter. Is~n the
waste chlrac:;teriltic& score catcuiated on paoe ...

WC ......__.....__--'

GROUND WATER PATHWAY SCORE: UlxTxWC
82.500

leuIltMt .......~ of 1001
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PA TABlE 2: VALUES FOR SECONDARY GROUND WATER TARGET POPULAnONS

PA T'" 2a: Non-lCant AquIfers

....t S«wd1W w.r.MMo~
w.. t " ~, ,., ., '.'" ~.., M'" ...., -",.,.",. ~ .. .. .. .. .. .. .. .. .. - "....

_SIre ,. • '110 - ,.- ~- ...- JIlL_ -- ,.- v...

010 " milo 20 1 2 5 1. 52 ,.a 121 I••U 5.214 1••U5 ---
>" 10 " mile 1. 1 1 a 10 U 101 an 1.012 a.2U 10.121

>" •• ,.... a 1 1 2 5 17 52 ,.7 li'22 1.... 5.224

>1102_ 5 1 1 1 a a 2a M 2114 aaa 2.na

>210 a_ a 1 I I 2 7 21 .. 212 .7a 2.122

>3104 mile. 2 1 1 1 1 4 U 42 lal 417 1._

NeMIItwell- Score -

PA TIIIIIe 2b: K8tst Aquifllt8

....t __ S«wd1W w.r. lWtMr.-
w.. ,

"
,,, ,., ., ".., ~.., '.,"'1' ......, -DIrI_ (_20 .. .. .. .. .. .. .. .. .. - ,..,.,.-

_SIte lor IrMstJ ,. • ,oo - ,.- "'- ,..- ..... ,...,.. "NUNIO v_

Olo1ft ... 20 1 2 5 I. 52 lea 521 I.IJU 5.214 le.us

>" 10 II milo 20 I 1 a 10 u 101 an 1.012 a.na 10.121

>M.101"" 20 1 1 a a 2e 12 2., al. 2.107 ••1.2

>1102 .... 20 I 1 a a 2. a2 2., al. 2.107 ••1.2

>2'03 miIH 20 I 1 a • 2. 12 2.' al. 2.107 .,162

>3104 miiN 20 1 I a • 2. a2 2.' II• 2.107 ••1.2

NMrutw.ll - Scor. -

co



SURfACE WATER PATHWAY

Migration Routa Sketch: Sk~tch the surface water migration pathway (freehand is acceptable)
illustrating the drainage route and identifying water bodies. probable point of entry. flows, and targets.

A·18



SURFACE WATER PATHWAY
MIGRATION ROUTE SKETCH

Suface Water MiLlfation Route Sketch:
!include runoff route, probabie point of entry, 15-mile target distance limit, intakes, fisheries,
and sensitive environments)

A-19
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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 th"ae factors. Answers to aU of the listed questions
may not be availabla during the PA. Also. the list is not aU·inclusive; if other criteria help shape your
hypotheses. list them at the bottom of the page or a!tach an additional page.

The "Suspected Rele_" section identifies Mvet'al lite. source. and pattlway conditions that coulcI
provide insight as to whether a release frQm the site is likely to have occurred. If a reIeaH is
suspected. UN tha "Primary Targets" section to guide you through evaluation of some c:onditiona that
may help identify targets likely to be ellPOHd to a hazardous aw.tsnce. Record responHS tor the
target that vou feel hes the highest probability of being ellPOHd to a hazardous sw.tanc:e. You may
UM this section of the chart more than once. depending on the number of targets vou feel may be
considered "primary."

Check ttle boxes to indicate a "ves." "no." or "unknown" answar to each question. If you check the
"Suspected Releasll" box as "yes." make sure you assign a likelihood of Relaase value of 550 for the
pathway.

If the distance to surface water is greatllr than 2 miles. do not evaluate tha 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 lJST

SUSl'ECTED RELEASE I'fUMARYTARGETS

Y N U Y N U

• 0 n • 0 n

• k • k
00 0 I. lurfec. wa',r r.••,by7 00 0 I. any ,••gl' naarby? If V":

00 0 II wa"e quantity panieulady la,ge? a Orinking wa'e, int_.
oFi....ry

00 0 I, the d,llinage .,•• Iarg.l o Senaitive environment

00 0 Ie ,oinI.. ho,",y? 00 0 Ha. any intake. fishery, or '.cr••lionel .....
b_ cIo••d?

0 0 0 .. the infittration rat. low l'
00 [] Doee aNl~c" or citourMtMtiei .videftCft

00 0 Are aourc•• poorty cont.ned or proM to .uggel' aulfact wat. oont........tion at or
Nnoft Of flooding? downt.r...... o' ••arge.7

00 0 fa • runoff route w.u defined .e.g.• ditch 0' 00 0 DOffl any '.ge' wer,ant sampling? If ",,"'
channelleMtino 10 lu,'ecl wI'ad1

rJ O,inking water int....
00 0 I, vegetation .u....-d "0"0 the probable run- o Fi.hory

off rout.? o Sensitive environment

0 0 0 Ar••~im.nt. or wlte' unnatu,aHy discolored? 0 [] Other criteri.?

0 0 0 la "lNildlif. unnaturally abs.nt? [] D ""lMARY W"'''K~iSIIO~NTIFlED?

00 0 H.. depolition of wa,!,) into lurfacI wa'lr [] [] ""NARY F1SHERYIIESllOmTIFIED?
b••n ob••,vedl

o [] ""lMAIIY S~l!1fTlV~mVlRONMmT1SI
00 0 I. ,round water ditchafQ41 to lurface wlte, IDmTIFlED1

NkolV?

00 0 Do•• enalytical or circum.tantial 'vidence
au...' lurfeee water contaminetion)

00 Other crit.ria?

DC! SUS"CT~D~~L~S~1

Summed:ze the r.tional. for Suspected Rel,.se (attach an Summarize the ,ational, for Primary Target. (aulch en
odditlo.... p_ if "......rVI' additional PC&l1 if n.cessary):

A·21
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SURFACE WATER PATHWAY LIKELIHOOD OF RELEASE AND DR...KING WATER THREAT SCORESHEET

Pith•• CbMlC1tdltke,

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
released 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., l00-yr, 200-yrl. If the site is
located in more than one floodplain, use the most frequent f1o<sding event. Identify surface water use(s) along the
surface water migration path and their distance(sl from the sile.

...... af ...... CLRl

1. Sulpected " ••••••: Hypothesize based on professional judgment guided by the Surface Water Pathway Criteria
List {page 111. "you suspect a release to surface water, use only Column A for this pathway and do not evaluate
factor 2.

2. No Suapected R.....: "you do not suspect a release, determine score based on the shortest overland
drainage distance from e source to a surface water body. "distance to surface wawr is 2,500 feet or less, assign
a score of SOO. "distance to surface water is greater than 2,500 feet, determine score based on flood frequency.
If you do not suspect a release to surface water, use only Column B to sccre this pathway.

Drinking Was. TbrMt T..ts IT!

3. List all drinking water intakes on downstream surface water bodies along the surface water migration path.
Record the intake name, the type of water body on which the intake is located, the flow of the water body, and
the number ot people served by the intake (apportion the population if part of a blended system).

4. Primary Twget PopuIatlon: Evaluate populations served by all drinking water intakes that you suspect have
been exposed to a hazardous substance released from tile 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 all intakes you suspect have been exposed to a hazardous substance from the site. If only the number
of residences is known, use the avarag~ county residents per household (rounded up to the next integer) to
determine population served. Multiply by IOta determine the Primary Target Population score. Remember, if you
do not suspect a release, there can be no primary target population.

5. Secondary Twget 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 household (rounded to the nearest integer) to determine population served.
Circle the assigned value for the population in each flow 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.

Gauging station data for many surface water bodies are available from USGS or other sources. In the absence
of gauging Itation 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 the flow category "mixing zone of quiet flowing rivers" is limited \0 3 miles from the probable
point of entry.

6. N_est Int.... represents the threat posed to the drinking water intake that is most Iike!y to be exposed to a
hazardous substance. If you have idenlified 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. R••ourc••: A score of 5 can generally be assigned as a default measure. AssiJn zero only if surface water
within the target distance limit has no resource use.

Sum the target scores in Column A (Suspected Release) or Column B (No Suspected Release).
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lii!JIIFACIi WATER PATHWAY
UKEUHOOD OF RflEASE ANO DRINKING WATER THREAT SC;ORESHEET

.,

Ves No -"______yrs

00 yO\l iU$pt(,t ~ f,I••se lsee Surface Water Pathway Criteria Lis.~. page 1111
Distancs to slJ"!ace wit~r:

Flood frequency:
\\fhat is the dowO$tream distancfl to the nearest dnnking water intake? mile!!.
Nearest fishery? m!les Nearest sensitive ernmonment7 _miles________---1

Site in 100- .... f ..
Site to S ,., flood n HO

LR­ "'----''--_......

Site outside 50()- ear f am ,oe

1. SUSPECTED RELEASE: If you suspect I ,...... to surfacl Wit., tIM~ 11.,
"'oan' ..,..,. 01 550. U.. only colurM A lOt tllos .._IV.

2. NO SUSI'ECTED RELEA5I: "yOU do not-'• _ 10 surfec.
water, use thl .... betow to ..." I score baed on distanee to surf.....
w.... and _ tNquency. UH only colurM • lOt tllos ..-IV.

-'10surf_ __ 2.500 t_ _
-.10 surf... w_ :> 2.500 1_ and

Site '" IMUAt or 1 .., t ..

UKEUHOOO Of ""1&&1

___,ct.
___,cts _

cl.

___ people. 10 • t-----
5. SECONDARY TARGET POl'Ul.ATlON: _ ..no tho number 01 poople ....od by

drinking water intlke. that you do NOT suapect Nve bHn ,xposed to I hllardous
substance from thlm•• and IISiQn the totll pOpUlatIOn SCOtI from PA T.bIe 3.

3. Aec:Ofd the wltet' body tYpe, flow (if Ipplicllblo), and number of DeOPle seNed
by each drinking Wit_ intake within the target distance limit. It there is no
dtinkiftg wat., intake within the t.fOlt distance limit, 'actC',fS 4, 5. and 6
..ch feeei.." z.,o SCOfIS.

4. PRIMARY T"RGET POl'\IIATION: II you .uspect any lIrini<ine w"" intak.li.tod
,bo.." his been '.pONd to a haz_douI substance ffom the sit' (see Sunac. Watef
Pathway efite", UI1. page 11 I. list the intake namelsland catculate the flCtOf
score band on the to"l population seNed.

DRINKING WATER THREAT TAROETS

Afe any int'-IS part of I btended tvltem' VII No
If yll. attach, pqe to show apportionml\,t CIlcu4ltions.

6. NEAREST INTAKE: "you hi..,. identified a pfimflry tlfget population 'Of the
dflnking wlter ttwl.t (flctOl' 4), Issign I seofe of 50; otherwise, assign the
Neafest Intake score hom PA Table 3. "no dfinking watef intake e.ists within
the target distance limit, I ..ign a SCOf' of ZelO.

1......I.I.• Gl •...all _Gl

7. RESOURCES

T -'--__......__......
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PA TABLE 3: VALUES FOR SEC()M)ARY SURFACE WATER TAlIGIl' POPULATlOIIIS...., $wlIH lit 1trtMtH ....."..,
s.t-.w.ew ...,. , ~, ,., ., ,..., I..' '..., ...., _., _., --.r,,,.., tc-. .. .. .. .. .. .. .. .. .. .. - 'rp l#fIM

1,..,.AToIIIo4J • 'OIl - ,.- 1,- ,..- -- -- -- ,.-.- ,,""- V..

<10. 10 2 S 11 52 lea 121 I.ea. 1.214 11.'21 12,". lea.241

10 .. ,00010 2 1 1 2 I I. 52 11. 121 I.... 1.214 11.121
\

>100" 1.000 010 I 0 0 1 1 2 I 11 12 lea 121 1.131

>1.000 .. 10.000 010 0 0 0 0 0 1 1 2 I II 12 II'

>10.000 010 or 0 0 0 0 0 0 0 1 1 2 I II
G_1..Iku

_MllinDZ- 10 1 • • 21 .2 211 .11 2,107 '.112 21.011 .,....
,..,..t IntlIke - Score -

PA TABlE 4: SURFACE WATER TYPE I flOW CHARACTERIIncI
WITH DILUTION WEIGHTS FOR SEC()M)ARY SURFACE WATER ..-nVE ENVIRONMENTS

T-ofSutf_ w__ DI1tIIIM
w.toIr'-" T_ OR ".., ........
......... ""- < 10.,• ,_.._-- 10 to 100 ~itl 0.'

--.....110- > 100 .. 1.0ClCi 010 MIA
.... _ ... toriwr > 1.000" 10.000 010 MIA

"'110- > 10.000 01. MIA

.-miIe milling .... 0'
quiet Itowing _ or-' 10 af.fIt • ...., MIA
.-..___1_••

_ndo• ....,......1. _. NIA MIA
orGrefdUk..



SURFACE WATER PATHWAY HUMAN FOOD CHAIN THREAT SCORESHEET

LikelihoqUjLRelease ILRI

LR is the same for all surface water pathway threats. Enter LR score from page 12.

Human Food Chain Thrllt Torg.ts ITI

8. The only human food chain targets are fisheries. A fishery is an area of a surface water body from
which food chain organisms are tak.n or could be takllll for human consumption on a sub$istence.
sporting. or commercial basis. Food chain organisms include fish. shellfish. crustaceans. amphibians.
and amphibious reptiles. Fisheries are delineated by changes in surface wat.r body type Ii•••• streams
and rivers. lak.s. coastal tidal wat.rs. and oceanslGreat Lakesl and when.ver the flow characteristics
of a stream or riv.r change.

In the space provided. identify all fisheries within the target distance limit. Indicate the surface water
body type and flow for .ach fishery. Gauging atation flow data or. available for many surfac. wat.r
bodi.s from USGS or other sourc.s. In the absence of gauging station data••stimat. flow using the
list of surfac. water body types and associated flow categories in PA Table 4 Ipag. 13:. Th. flow for
lakes is d.termined by the sum of flows of stre.ms ent.ring or leaving the lak.. Note that. if there are
no fisheri.s within the t.rget distanc. limit. the Hum.n Food Chain Threat Targets scor. is z.ro.

9. Primary fish.ri.s are any fish.ries within the target distance limit that you suspect have been
exposed to a hazerdous substance released from the site. Use profession.1 judgment guided by the
Surface Water Pathway Criteria List (page 111 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. Not. that if you do not SUSIl\,ct a release. there c.n be no primary
fisheries.

10. S.condary fisheri.s are fisheri.s th.t you do not suspect h!lve been .xposed to • h.z.rdous
subst.nce. Ev.lu.te this f.ctor only if fisheries are pr.s.nt within the terget dist.nc. limit. but none
is considered. primary fishery.

A. If you suspect. rele.se to surface w.ter and have Identified a secondary fishery but no primary
fishery, .sslgn a score of 210.

B. If you do not suspect. r.l.as•••v.luat. this factor b.sed on flow. In the .bsence of g.uging
station flow d.t•• estlm.t. flow using the list of surf.ce w.ter body types .nd .ssoci.ted flow
c.tegories in PA T.ble 4 (p.ge 131. Assign a Second.ry Fish.ri.s scor. from the t!lbl. on the
scoresheet using the lowest flow at any fishery within the target distanc. limit. (Dilution weight
multiplier does not .pply to PA evaluation of thil factor. I

Sum the terg.t Icores in Column A (Suspected Releesel or Column B (No Suspected R.lease).
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SURfACE WATER PATHWAY 1--.....1
HUMAN fOOO CHAIN ntMAT SCOlllStUT

A •"r, r ' No' , .
UKEUHOOD Of RlLEASE - - .w. I

IEnter Surfac.e Watet Lik.elihood of ......se score from P-oe t 2. - 1"'____

UI-

10. SECONllAI'V FI_5

HUMAN fOOO CHAIN THREAT TARGETS

8. AecOfG the w..... body tYpe and now til PUrr...1tor Nth fishery within
.... 1.....__ "_;a ~_.... tIIIIII
dista"".1imit. ...... TJI90IS of 0 It .... _ of .... _.-

30

12

210--

-

10 to 100 ct.
< 10 ct.

>100.1.,._
tidal WI". OClans.
or GreatLaku

--

-

A. If yOU suspect a r.t.... to swfacl wet., and have identi.*I • HCOOdIry ;lahefy
but no primary fi$h&'ry. aIIiQn. SCQllJ 0' 210.

8. II you do no, ._, I _, ..... I Secondort f;__ lrom .... ,_

belo'N usMlQ .... _ llow .. any lishO<y _ t!le ''''"'_limit.

t. __: " ~__""_0JU1l000d
to I hu..__ lrom .... site.- _ ..._~U,I. _ Ill.

-'en I ...... 01 300 ond do nol .._ F_ 10. Lilt .... prin*Y1_
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:;URFACE WATER PATHWAY ENVIRONMENTAL THREAT SCORESHEET

Likelihood ofl~el"SI ILRI

LR is the same for all surface water pathway threats. Enter LR score from page 12.

Enyironmental Threat Targets ITI

11. PA Table 5 (page 161 lists sensitive environments for the Surface Water Pathway Environmental
Thr.at. In the SIlK' provided, identify all sensitive .nvi: onments located within the target distance
limit. Indicate tha surfac. water body type and flow at each sensitive environment. Gauging station
flow data for many surfac. wat.r bodies are available from USGS or other sources. In the absence
of lI8uoing station data, eatimat. flo'", using the list of surfac. water bodv types and allociated flow
cst.gories in P.' Table .. (page 131. The flow for lakes is datermined by the sum of flows of streams
entering or leav'oo the lake. Nota (hat if there are no Hnsitive environments withi,. the target distance
limit, the Environmental Threat Targets score is zero.

12. Primary Sttnsltlv. environments are surface water sensitive environments within the target
distance limit thaI 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. II' you identifv any primarv sensitive environments, list them in the space provided,
enter 300 as the Primarv Sensitive Environments factor score. and do not evaluate Secondarv Sensitive
EnVironments. Note that if vou do not suspect a release. there can be no primarv sensitive
environments.

13. Seeondary 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 nore is considered a primarv
sensitive environment. Evaluate secondarv sensitive environments based on flow.

• In the table provided. list all secondarv sensitive environments on surface water bodies with flow
of 100 cts or less.

1) Use PA Table 4 (page 131 to determine the appropriate dilution weight for each.

21 Use PA Tables 5 and 6 (page 161 to determine the appropriaj{' value for each sensitive
environment type and for wetlands frontage.

31 For 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 501 that is also a critical habitat for a Federally designated endangered
species (value of 100) would receive a total value of 1501.

41 For each sensitive environment. multiply the dilution weight by the environment type (or length
of wetlandsl value and record the product in the far-right column.

5) Sum the values in the far-right. column and enter the total as the Secondary Sensitive
E,.vironments score. Do not evaluate part B of this factor.

• If all secondary sensitive environments are on surface water bodies with flows gre"ter than 100
cts. assign 10 as the Sacondarv Sensitive Environments score.

Sum the target scores in Column A (Suspected Release) or Col''Tln B (No Suspected Release).
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SURFACE WATEll PATttWAY 1_1111 LAd,
ENVIIIOflMINTAL THREAT SCORESHEET

•

ENVIRONMENTAL THREAT TARGETS

15

12. _$EN$ITM!ENI/lIIOl.'ENTS: " _
.-.t__ ho._OlQIOIOd 10. 1 _

Surf... w.w CrifMio Lilt. _ Ill, 01300 do not .._to
loetor 13. lilt lIIo primorv _ _"

11. J1Icofd the water body t¥oe IWt ... tit rtr pNe' far IICft aurtllCe...__"",,-,,_lIIo I_MT_.
and 5). tf there ..no....,. ~ ..... the..-~
-. ....... T•.atII ...... 0I0 _0I ...-.

• j '- - -___,cto
___,cto
___,cto
___,cto

cto

13. SECONDARY SENSITIVE ENVIAONMENTS: "_. onvilonment. ore
present. but none is I primary sensitive emwo..lnent. evatuatl~
Sensitive EnvirOlll'Mll1:1 based on flow.

A. For ncondaty AnIitive environments en surface wa. bOdieS with flowS of
100 ct. Of .... auiQn scores as '''s. and do not evahate part • of
tN.IOClOr. -- •• r rw-MII V..- /MT_41 /HT_._III T_

el • •
el •
el • •
el • •
cl • _.

,.. ,..
8. If aH secondary sensrtive et'N'ironments Ire ktcated on surface wlter bodies

with flows ::- 100 ct•• auiQn • scor- (If 10.

T - ....__......__--'
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lOA TABLE 5: SURFACE WATER AND AIR PATHWAY SENSITIVE ENVIRONMENTS VALUES

Sect4LWw. £II........ v_
Critic. hIlbitat for Feder....,. d.ClMted endangered or ,h,..teMd speci.. 100
MlNine SanClb*'V--~od_oI_A ...
Ecologic...., imponent ... ictendhd und-ar !M Cout" Zone WiId.r~. Act
S.nlIiciw Are. icMft.tified under the NatioMI Estve'V Pfogf.m Of N.. Coeetli Wet«, PrOOf"" of the Clean W..., Act
CritiUI A,.. identified under the CIMn lek.. Progr.n of the ClMn W"er Act (-.b..... in lek.. or enti,...... Iak...
__(oir _woyoolvl___Oft_
......... UIl...........an ....
_ known .. lie uoodlly~~.,..-odonclongorod or tlw__ 75--_ .. S__-...

UM: '" CoMIaI ..... '11.11 ---FecIerM ..... If • Ug........OIeottoftof ........~
M,' .........,,, f t FeIIInI ......_ A,••
.................. for ................ offi~~ wi1Nft. riwr:ayetwn. Ny. _ MtUWy

Mea......,., .......,. ...................... fer V-1nIinteMnH of .......,... fieh ...... in • river .....

TerrMtrieI ......... fer ....... ""' .................aneof~ ...... (ei.t pechwev) 01

Mmi ...'............ Caarteoe ... .,.u.w-vt
N.doMI river .Mdt .MIIIM"""
-.. known .. lie uoodlly S_ dooignatod~., ._.__ 50
HebftM: known to be ....... by ..... under r.viaw _ to it. rrbrll .ndenoIttd 01 thteetened 8UtUII
CouteI ..... .....,,,. ,Ia,er»_._.....001 _.,WIId..-
$-. lend d'_1 ..... tor wiIdIih or gemI mlNQeIMIU 25
S___ted _., Wi"~_

S_",--,od __ A...

Pvtioul.......... ....... in tiz•• imDottent to meint......'lC. of uniaua bio1ict communitiM
St-. deei t....... ,or tectioninwinttnMC' of aquAe lift unci... the CI.... Weter Aat 5

S.. PA Tabla 6 (Surface Wat" 'eth",«y)
W.-. ..

PA T.... ., (Ail , ..hwav;

PA TABlE 6: SURFACE WATER PATHWAY
WETlANDS FRONTAGE VALUES

16

L... than 0.1 fN.
0.1 to1"""
Greetet than t to 2 miIw
GrM'''' than 2 to 3 mhe
G'Nttr then 3 to 4 mil..
G,ut. than 4 to 8 "'""
Gr..... 1Mn • to 12 rnHe
G,...., tUn 12 to " '"""
G,__ ' ••02O_
Greet... than 20 ,....
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SURFACE WATER PATHWAY WASTE CHARACTERISTICS. THREAT. AND PATHWAY SCORES

Wostt eharacteristics lweI

14. West, Ch...lICteriatic:s: Score is assigned from page 4. However. if a primary target has been
identified for any surface water threat. l'.:ssign either thll score calculated on page 4 or a score of 32.
whichever is greater.

Syrface Water Ptthw'Y Threat Scorn

Fill in the matrix with the appropriate scores from the previous pages. To calculate the score for Nch
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 Environm<ll\tal Threat is subject to • maximum of 60. Ent... the rounded threat
scores in the far-right column.

Surface Water Pathway Score

Sum th" individual threat scores to determine the Surface Water Pathway Score. If tha sum is greater
than 100. assign 100.
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SURFACE WATER PATHWAY (cor.cludldl
WASTE CHARACTERlSnCS. THREAT. AND PATHWAY SCORE SUMMARY

A •

17

WASTt:,.£HARACTERlSnCS

14. A~ II you have identllied ony primo" '1IQ.,lo< lurl_ wo. lpogol 12. 14.

0< '51. o"ion 1he w..'. cha'OCIerilticl ICO<I colculolld on pogo 4, 0< I scorl
of 32, wNclllver II GREATER; de nol ""oIuItI PIIt. 01 _ ,_.

•• If you !lev. NOT idInlilIed MY primety tIf9M lor 1Ufl_ water...... 1he
w__aclelWlica __ c:aIcI,lIated on PIoe 4.

I'd-
I......... ..........

we- ----_........
SURFACE WATER PATHWAY THREAT SCORES

ft. hi --- --_lUll_ T_m_ ca.•• $ ,. -- "".,.wc
n-t

__ 121
_'I.'''''~ ... , '- la._.................,.

DtlnIdngW••

.......••_ .. 1001

Humlln Food Chein

..................
EnYlrol"_tlII

.......----...-
SURFACE WATER PATHWAY SCORE

(Drinking W••n-t + Human Food Chein n-t + Environnwulllll n-tl
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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 svaluate 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 Ii: 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 or attach an additional page.

Check the boxes to indicate a "yes," "no," or "unknown" answer to each question.
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SOIL EXPOSlIRE PATHWAY CRITERIA LIST

S~CTIiD CONTAMMATION RnlDENT 1'OI'fJI.ATION

V N U

• 0 n

• k
DO [) II any ,e.ence. achoot. or davee,. facility on

or within 200 f..t of an .r•• of 1\.IlfoRted
contemiMtionl

$urficief con1""';netion can gl!'\ef.uV b. IllUmed. DO 0 ,...., _nc., ...hoelI. 01' deyc... Iocility
loe-.:" on .tiKlnt land previoll.ty owned or
...... by the sit. owner/opflf~tm(

00 0 .. there 0 migrotion rout. thot ",ight opNeeI
huardoul ....tane.. near ,.......nc...
••hooIo. 01' doyc... locilitiMl

00 0 Have oMit. Of .cIjKent ,Mid.ntl or .Nd......
_eel _ ... hoolth .lfocto••xduoivtl 01
epparant drinking w..., or ., cont..-ninetion
p,obI0rn0l

DO [) Doe. any Mighbori~property warrant
sompllnol

0 0 Other criteria?

0 0 RESlllCNT POPU\.ATlON IOENTIFIEOl

Summarize the rationale for R••id'nt Population (attach an additional page if neclleary):
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SOIL EXPOSURE PATHWAY SCORESHEET

Pathway Cht'lCt.riltiu

Answer th. qu.stions .t the top 01 the pag~. Identify peopl. who m.y b. exposed to • h.zardous substanc.
bec.use th.y work .t the I.cility, or reside or .tt.nd school or d.yc.re on or within 200 I..t 01 .n " .. 01
susp.cted cont.min.tion. II the sit" is .ctive, .stim.t. the numb"r 01 lull .nd Plrt-tim. """rkers. Not. th.t
evaluation 01 t"g.ts is btsed on current sit. conditions.

LIr""end of C".n 'LII

1. Slllll'cted ContellllllMlou: At..s ol ..~rflCialcontamin.tion '"~ pt.tent.t moat lit... end • scor. of 550 ctn
g.nllfally bt .aigned IS • dtf.ult mesau,.. Aaign zero, which .ffectively .Iiminat.s tht pethw.y from further
consider.tion, only il there is no aurficitl conteminttion; '''iable .ntlytic.1 d.t. "'QIflI,t1:Y ntcU8I/Y to MIk.
thia dtterminotion.

B· "tmt P rIesIm TbrMt ""'" In

2. Realdtnt PopulatIon corr.sponds to -prlmtry ta,g.ts- 10' the migration pathways. Use prof.ssional judg_nt
guid.d by tht Soil E>cpoaure P.thway Criteria List (peg. 181 to d.termin. il th.re are peopl.living or att.nding
school or d.yc.re on or within 200 I..t 01 "eas 01 IUSptCt.d contamination. Reco,d the number 01 people
identilied as reaid.nt popuilltion and multiply by 10 to d.termin. the Resid.nt Popul.tion facto' score.

3. R.lldent IndllriduaI: Assign 50 il you have id.ntifi.d a resid.nt population; otherwise, ISsign zero.

4. Work.rs: Estimat. the number 01 lull and part-tim. work." at this facility and adjac.nt f.cilities whar.
contamination is also susp.ct.d. Assign a score lor the Workers factor from ttl, tabl•.

5. T.",atrlal s.naitIve Envi,onmtntl: In the tabl. provid.t4, list each t.rr.strial sensitive .nvironm.nt locat.d
on.n area of sUSptCted cont.mination. Use PA T.bl. 7 (p.g. 201 to assign a valu. 10' etch. Sum the values
.nd .ssign the total as the lacto, score.

6. RISOUIcas: A score 015 can genar.lly be assign.d IS a d.leult measure. Assign zero only il there is no land
resource use on an aret of suspeccted contamin.tion.

Sum the targ.t scores.

~. eh".ct.ristjCl IWCI

7. Enter the we score d.terminr,d on page 4.

!\I.d.nt Pgpulat!gn Thr," SCCN, Multiply the scores lor LE, T, .nd we. Divid. the product by 82,500.
Round the result to the n.".st int.ger. If the result is greater than 100, assign 100.

N",by population Th,lIt Sepra, Do not ev.luat. this threat II you gave a zaro score to Lik.lihood of Exposure.
Otherwise, ..sign a score based on the population within a 1-mile radius (use the sam. 1·mil. radius population
you evaluat. lor .ir pathw.y population targets),

Pppulatipn Within One Mile
< 10,000

10,000 to 1;0,000
>50,000

Nearby Popylatipn Threat Score
1
2
4

Sgil Exposure P.thw.y Score: Sum t"e Resident Population Thre.t score .nd the Ne"by Population Threat
score, subject to • maximum of 100.

A-36



19

SOlLlOO'O$UflI! PATHWAY aCOMaHIIT

,...... 0 •• '.
Do Iny PI<ltlle ~•• on or wi'''"' 200 " of ..... 01 _,... c_IionJ
Do any IIW>d..- or day.... on .. wi_ 200 " 01 .....

01 ._, contamina'ionJ
II 'hi I_tv ICtivoJ V.. No _ II V" ...1imo1O thO """"* of w_: _

VOI_ No

VOl No

UKEUHOOD Of EXPOSURE
• $ p'

=" 'tt ",
1. SUSl'ICTUlCONTAMlNATlON: .

and I """'" 01 no Auitn lIfO only il thO _ of .""___ cont~_lI1l'_. LI -

IlISlD1NT 1l0Puu;rlnll THIIIAT TAAGITS

2. IlESIOEN. o'Ol'IJLATlON: 110101"••• _ of ........... pwil. i 'f' -...1I."dirlQ ..- .. oIIvCotO on ..wi_ 200 leet of ..... of .' , c...
_lItion1_ ScliI Ex__IVC_ Lilt. _ 111• ....... 10 • -3. IlESIOENT INOlVlDUAl: II vou hi•• iclonIiliooll._POOUIoIion «ector 21.III" I scoro 01 50, ._. os.... I IC... 01 o. -•• WOlIKEM: U...I~ _ ,. IIIiQn • scoro _ on ,hll01lll_ 01w_. at lh1 IICi~ and -., lecilitiol willl._locI cont.......,ion:_01_ -0 0

110 100 5
101,.1.000 10

> 1.000 15

5. TEMESTlW\I. SENsmVE ENVIIIONMENTS: U..PAT_ 7 ,. ISIiQn I ._
for each teneatrial ItI\Sitive erwifor.ment on In .,.. of suspected
contlmination:

1'----"" 're V_I_.
•e. RESOUIICES

T-
WASTE CHARACTERISTICS

SOIL EXPOSURE PATHWAY SCORE:
Rnldent Popul8tion Threet + NMtby Population "".-t

LEXTXWC
82.500.

NEAR8Y POPULATION THREAT SCORE:

RESIDENT POPUUTlON THREAT SCORE:

'--- W~-I ,_...... I~'siQn 'hi w.lI. ellltec,.ri"ic' IC", ..Ie....,... on _ •. ., .

U
I ~.." I
1--'---1
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PA TAIIU! 7: SOIL EXPOSUllI PATtMAY
TlRRESTRlAl SlNSlTIW EliMRONMINT VALUII

iL..".."" s..IIIw &-..- -To..o."ia1 cnti::al hobitot IOf F_oIIy do.ignotod endlnQoroe or throet___ 100
Nationol PaIk
oeSiQnotid f_al__

National Monument
T...utrial hobitIt _ to be _llV F_oIIy delilNtod Of "'--' throetoned Of ...,....... soeciu 75
National ........~I
Na\lonol Of s_ tMMtriaI WlIcllil. Ileluge
, .... tend d••i, IWI tor proteetiOl. of natur" ecoIYltM'I
Adminiaaativetr~F~":.~... ANa ....-T__ 1Itilind Of .

lot
T__ hobitIt~~_j ·' ................._101....-- 50
T_triaI hobitIt _ ; ---- ...._IOf_ Of ......
Staltl lands ........ far wiIIIIife Of .... mana,lr•• Z5
Stot.........__
__....................... insin. -antto ............. ot·......• ___
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AIR PATHWAY CRITERIA UST

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 all-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 senaltive environments on or within 14 mile of the site.

Check the boxes to indicate a "vas." "no." or "unknown" ans_ to each question. If you check the
"Suspected Release" box as "yes." make sure you assign a likelihood of Release value of 550 for tho
pathway.
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AIR PATHWAY CRITERIA LIST

S/JUfCTED REtEASf l'IUlfAJly TARGfTS

Y N U

• 0 n

• k
00 0 Are odo" currently ,.porttd?

00 [] H•• rei•••• of I hizardOUI subl'lncl to thl air
b••n directly ob••rved? If you luaplet • r.l•••• to .." Ivaluete en populetionl end

••Mitiw environment. within 1/4 mil, Uncluding thou
00 0 A.. tho....port. of 811""... htoIth .ff.ot. oMitl) .1 primary targetl.

C••O., _ ...ha, ........ cIluinu.1 potontioMv
rotUltino from migration of huardoua
tubot""".. tlvough tho Ii.?

00 0 Dolfi WI-'Ytic- or circurMtentilll avMtencl
MAagelt I ,.a.... to ,he .r1

0 0 Other critaria?

0 0 IU8PICTID MLEAII1

Summarize the 'alionel. for SUlplctlKl R..l•••• IIUa<::h an edditionel page if n.e•••.,y):

.
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AIR PATHWAY SCORESHEET

An.wer the qu••tiana .t th. top of the p.g.. R.fer to the Ail' P.thw.y Crit.ria Li.t (p.ge 211 to hypothe.iz. whether
you .uspect thet • h rdou••ubet.ne. r...... to the .iI' could be det.ct.d. Du. to disper.lon. r....... to .iI' er. not
•• porelot.nt •• r to w.ter migr.tion pathw.ys .nd .r. much more difficult to detect. D.v.lop your hypothe.lo
concern1ng the ,ele••• of hazardous lubatlne•• to air ba.ed on ·,••1time" conskfer'tions. Record the distance {in f••U
from any lourCI to the nea,••t regularty occupied building.

....0'1 of A_'f 'LB)

1••u.p...... IloIMee: Hypotheeiz• ..- on prof_1one1 judgm.nt guided by the Air P.thw.y Criteria Llot lpage211.
If you .uspect • r...... to .ir. u•• only Column A for thia pathw.y .nd do not .v.luat. factor 2.

2. No Su.p.lltlllllolMee: If yOU do not suspect. r_•• anter 100 .nd u•• only Column B for thia pathway.

T.... IT;

3. I'Ilonery T...PI: tll:o" Evaluat. popu"tlona subject to hpoaure from r...... of a hezerdoua subetance from the.It.. If you euapect • r-'. the _to .tudent. .nd worker popu"tlona on .nd within 14 mile of the .ita are
considered primary lorget population. If only the number of r••idenc•• is known. u•• the .ver.ge county r••ident. par
hou••hold Irounded up to the next iilt.ger) to detormlne the population. In the .p.c. provided••nter this population.
Multiply the population by 10 to determine the Primary Torget Population .cor•. Not. thet ~ you do not .uspect • r .
there c.n be no prim.ry t.rget population.

4. S.-.dory Target ..........tion: Ev.lu.t. populations in diat.ne. c.t.goris. not .u.p.ct.d to be subject to .xpo.ur.from
relea'l of • hela,ctou. subatance from the site. If you suspect. rel•••e, residents. students. and wl)fkers in the Y4- to
4-mile distance categories .r. secondary target population. If you do not suspect 8 rtil••s8, alf residents. students. and
worktH's onsite and within 4 mile. ar. constdered secondary target population.

u•• PA Tebl<, 8 (p.ge231. Enter the popUlation in ••ch s.condery targ.t population distenc. c.t.gory. circle the ...igned
v.Iu•• and record it on the f.r-right .ide 01 the t.b... Sum th. f.r-right column .nd .nt.r the tot.1 •• the S.condory
T.rget Population f.ctor .cor••

8. N_1It individual repr•••nt. the thre.'. posed to tho p.rson mo.t Iik.1y to be .xpos.d to • he••rdou••ubet.ne. r.Ie...
from the .It.. If you hev. identViad • Illlm.ry t.rget popul.tion••nt.r 60. Oth.rwi••••s.ign th••cor. from PA T.ble
8 (p.g. 23) for the clos••t di.t.ne. c.t.gory in which you h.v. identifi.d •••condery t.rget popul.tion.

e. PrirMry Senakiv. Environments: Ii a releas8 i. 8uf.pect(Jd, all ••nsitive environments on or within }4 mile of the site
.r. con.ider.d prim.ry t.rget.. Li.t th.m .nd ••Sig'i v.lues for ••nsitiv••nvironm.nt type Ifrom PA T.bl. 6. p.g. 16)
andlor w.tl.nd .cr••g. (from PA T.bl. 9. p.g. 231. Sum the v.Iu•••nd .nt.r th. total .s th. t.ctor scor•.

7. S.-.dory Sen.lIlY. Environment.' If. r.I•••• is .u.p.ct.d•••nsitiv••nvironm.nts in Ih. ~- to ~·mil. di.t.nc.
category .re .econdary target,; gre.ter distancea need not be evaluated becauae distance weighting greatly diminishes
the impact on a'te Icore. If you do not aUlpect a rele8S8, all .enaltiv. environments on and within % mile of the sit••re
con.tdered .econdary targets. Liet each .econdary sensitive environment on PA T.ble 10 (paoe 23) and assign a value
to ••ch u.ing PA T.bIe. 6 .nd 9. Multiply ••ch v.lu. by tho indlc.t.d diat.ne. w.ight .nd r.cord the product ir tho f.r·
right colum~. Sum the product••nd .nter the 10t.1 •• the factor .cor•.

8. Aeaourc••: A Icore of 6 can generally be 8ssigned a' a default measure. Assign zero onlv if there is no land resource
u•• within % mile.

Sum the target ICor., in Column A (Suspected Relea.e) or Column B (No Suspected A",lA 8se).

w..t. Characteristic. IWCI

'.W.lt. Cheract....tiGa: Score is assigned from page 4. However, if you have identified any pr!mary tar~~t for the air
pathway••••Ign either the Icore calculated on page 4 or a score of 32. whichever is greater.

Air PItbw'Y '90ft' Muitiply the .cor•• for LR. T••nd WC. Divid. th. product b" 82.600. Round the r..ult to the
near88t integer. If the result is greater thin 100, a.sign 100.
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AUII PATHWAY SCORESHEET

.......

• ,.. . l •••

s '-

•

Ul ....._-.l~_....

_.\----
IlESOUIICES

SECONDAIIV SENSITIVE ENVIlIONMlNTS: Usa PA Tibit 10 to determine
the scor' tor ncondarY IlMiti"t erwitonmtfttl.

3. _ TAllGIT I'Ol'UI.AT1ON: 0.....- the _ 0" __ 1UlIject

to ......... from I .. .,. cted ,.... of huardouI~.. to tht lit.
---- • 10 -1- _

a. SECONDAIIV TAllGIT POPUt.ATION: _ the numb.. of __ not
__ttd to be ""paatd to • _ to Iif, and ...... tilt totol PQtlUIation
scor. using PA T_ a.

5. NEAIlEST INOlVIDUAl: It you he•• _tified.ny Prim.ry T_t Poc>uIation
for the lir .-thwIY. UIign • "Ott Of 10; othtrN~.1UiQr\ the NMtut
Indi.idualscore from PA T_ a.

e. _v SENSITIVE ENVIIIONMENTS: Sum the eensifiv. en.lronrnant ••1....
IPA T_ 51 and w._ ac_ .00ueIIPA Tibit 91 for envi'onmentl subject
to .'llOsure from I~ -... to the sir.'_.4..7r ~I

M!lWQow , 'd ~

L
OO_y_OU.....-..........t_......'-..........;..I_.....;..IUr;..·_Pa_I_hw_._Y_C_'i_t"_I_I_Lia_·t_,_-__2_

1
_I_l V_.._==No... ItDistance to the nearest indiYtdUII:

A

TAAGITS

UKELIHOOD Of RELEASE

1. SUSPECTED RElEASE: II you __t I r.leas. to Iif 1__ 211, .1$lQ".
scor.ot i60. U.. _ c:oIumn A tor this IlIthwIY.

2. NO SUSPECTED 1lEUASE: It you do not.-• -... to Iif, a.:~ •
score of 500. U.. _ c:oIumn I for this _av.

7.

\a.

" .
T • '- .1.. -'

WASTE CHAMCTE tiCS

t. A. If you he•• identified any PrinlItY T....t for tilt sir IlIthwlY, Issitn tilt Wiste
characterittici ICCM'I CllclJlted on PAet 4, or I Kort of 32, whichever il
GIlEATEII, do not ...t. PItt I.t tllil factor,

I. If you he•• NOT _fied any Prlmtr'/ T_t for the tIr pathwlY, ..sion the
witt••_ ...... coIculattd on _ a.

,"IC • L. .... ...

AIR PATHWAY SCORl: _.....:Ul".....~::2,:-':TlIOO:::x::.:-::W""C_1__-_·_·O_-_"_..._...I1
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PA TABLE 8: VALUES FOR ACOIIIDARV AIR TNIGET POPULATIOIlIa

NMtwt
-.

MfMt"'tII_
letJA<tU' ,

" #, ,., .-, ...., ..., M'" ..., ".i -' -Dlilt or fa.- .. .. .. .. .. .. .. .. .. .. .. - 'cp , ••
_a- ,. .- ,.. - ,.- .- ...- -- -- -- ,--- ,.-- v_

a.-. 20 1 2 • " .2 IN 121 l.au 1.21. I.,a. lI2.lH ,.a.2. --
>0,." milo 20 1 1 1 4 11 41 110 - 1._ 4,011 lI,oa4 40.'"
>" to " milo 2 0 0 1 I a • 2. II 212 112 2."1 '.111

>" to 1 milo 1 0 0 0 I 1 a • 21 II 211 114 2."2~

>1,.2_ 0 0 0 0 0 1 1 a • Z7 II 211 .aa

>2,.,_ 0 0 0 0 0 1 1 1 4 12 H 120 '7'

>,,.4_ 0 0 0 0 0 0 1 1 2 7 21 71 221

......, IndMdI,1i - Score -

PA TA8I..E 9: AIR PATHWAV VALUES
FOR WETlAM) AREA

PA TAIIU 10: DIITANCI WEIGHTI AIID CALCULATIONS
FOR AIR PATH\I'.'AY IECONDMY _mIllE ENVIRONMENTS

LeMithM , ....

t 10 &0.,.
Or...... INn 10 to 100 IIOfH

GrMhi' thlln 100 10 110 .,..

G,uelll' then 1&0 to 200 eo,.

G'Mler .... 200 to 300 .....

Gr...... then 3t,;O 10 400 .r.
G,..••r then 400 10 100 M,_

G,••••r ttt.n 600 K'"

o
2.
71

121
17.
210

'10
410

100

om- ........... ,...v....-- -MT......JI ~-~

0n0It. 0.10 •
•
•

0-1/4 mI 0.02' •
•
•

114-1IZm' 0.0014 •
"•

T....~.. SCore-



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 thl' squared pathway scores. Divide the sum by 4, and take the
square root of the result to obtain the She Score.

SUMMARY

Ans_ the summary queations. which uk for a qualitative evaluation of the relative risk of targets
being expond to a hazardous substance from the she. You may find your responses to these
questions a good cross-check against the way you scored til. Individual pathways. For example, if
you scorH 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 conclusions that
you need to reconsider and resolve. Your answers to the questions on page 24 should be consistent
whh your evaluations elsewhere in the PA scoresheets package.
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SITE SCORE CALCULATION

S S'

GROUND WATER PATHWAY
SCORE (Sow):

SURFACE WATER PATHWAY
SCORE (S_):

SOIL EXPOSURE PATHWAY
SCORE ISJ:

AIR PATHWAY
SCORE 15.1:

SITE SCORE:

~
8,.,.+811.,.+811.+8••

4

SUMMARY

YES NO

1. Is there 8 high possibility of a threat to anv nearby drinking water weins) by migration of •
hazardous substance in ground water? 0 0

A. If yes, identify tM well(s).

B. If yes, how meny people ere served by tM threetened well(sl1

2. Is there. high possibility of a threa, to any of tM following by Mzardous substance
migration in surface water?

A. Drinking water intake 0 0
B. Fishary 0 0
C. Sensitive environment (wetland. critical habitat, others) 0 0
D. If yas, idantny tha targeHs).

3. Is the,•• high possibility of an .re. of surficial contamination within 200 f.et of any
residence, school. or dayee,. facility? 0 0

If Yes, identify the propertylias) and astimata tha associatad population(s).

4. Are there public health concerns at this site that are not addressed by PA scoring
considerations? If yes, explain: 0 0

.
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APPENDIX B

PA INFORMATION SOURCES

This appendix provides lists of information sources often useful to PA investigations. The lists
are organized in two ways:

• Lists beginning on page B-2 identify information sources by category and explain
information provided by ea("l source. The categories are:

-- Databases
-- Maps and aerial photographs
-- Files
-- Expert and other sources

• The reVGrse approaell 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
Information Directory.' This reference volume provides office names, addresses, and telephone
numbers of Federal. State, county, and municipal information sources.
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PA INFORMATION SOURCES
(Organized by Information Source)

___________•__O_.....;.T.;..::A_BA..;.SE.:..:..:s :=J

Source:

Provides:

SuPPOrts:

Contact:

Source:

Provides:

Suppons:

Contact:

Source:

Provides:

Supports:

Contact:

Source:

Provides:

Supports:

Contact:

CERCUS (Comprehensive Environmental Response, Compensation, and liabilitY
Information System)

EPA's inventory of potential hazardous waste sites. Provides site name, EPA
identification number, site address, and the dates and tYpes of previous
investigations.

Site location and general descriptive information.

EPA Regional office

HWDMS (Hazardous Waste Data Management System)

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.

Site descriptive information and operational history, information on waste tYpes
and quantities.

EPA Regional office

RCRA (Resource Conservation and Recovery Act) Database Printouts

EPA's inventory of hazardous wiste generators. Contains facility name, address,
phone number, and contact name; I:PA identification number; treatment, storage,
and disposal hi'.tory; and datil of notification.

Site descriptive information and operational history, information en waste tYpes
and quantities.

EPA Regional office

NPDES (National Pollutant Discharge Elimination System) Database Printouts

EPA's list of sites which have (or had) permits for wastewater disposal.

Site descriptive information and operational history, information on waste types
and quantities, permits.

EPA Regional office
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Source:

Provides:

Supports:

Contact:

Source:

Provides:

Supports:

Contact:

Source:

Provides:

Supports:

Contact:

Source:

Provides:

Supports:

Contact:

PATHSCAN

Identifies surface water drinking water intakes and populations served.

Locations of surface water drinking water intakes; populations served by surface
water drinking water intakes; stream flow of surface water bodies.

EPA's Office of Water Regulations and Standards---------_....

WellFax

National Water Well Association's inventory of municipal and community water
supplies. Identifies public and private wells within specified distances around a
pol"t location and the number of households served by each.

Drinking water populations served by ground water.

National Water Well Association (NWWA)
6375 Riverside Drive
Dublin, Ohio 4301 7

Graphical Exposure Modeling System (GEMS)

EPA's database of U.S. census data. Provides residential populations in specified
distance rings around a point location.

Residential papulations.

EPA's Office of Toxic Substances

National Planning Data Corporation (NPDC)

Commercial database of U.S. census data. Provides residential populations in
specified distance rings around a point location.

Residential populations.

National Planning Data Corporation
20 Terrace Hill
Ithaca, New York 14850·6686
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Source:

Provides:

Supports:

Contact:

Source:

Provides:

Supports:

Contact:

Source:

Provides:

Supports:

STORET

EPA's repository 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.

Geographic and descriptive information on various waterways; analytical data
from surface water, fish tissue, and sediment samples; stream flow data.

EPA Regional office

Federal Reporting Data System IFRDSI

General information on public w"ter supply utilities using ground water or surface
water, updated annually. Developed for monitoring compliance with the Saf.
Drinking Water Act of 1974.

Name and address of public water supply, facility location, hydrological
identificat!on, water source type and name, population served.

EPA's Office af Drinking Water

WATSTORE

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 (GWSII. This provides physical, hydrologic, and geologic data
about test holes, springs, tunnels, drains, ponds, other excavations, and
outcrops.

Information such as iocal subsurface water level and use, hydrogeologic unit
description, lithology, etc.

Contact: U.S. Geological Survey
12201 Sunrise Valley Drive
Reston, VA 22092

or USGS Regional or Field office

Source:

Provides:

Supports:

Contact:

Compliance Monitoring and Enforcement logs (CMElsl

EPA's summary of compliance monitoring and enforcement logs used to review
the compliance and enforcement history of a facility and to correct and update
the data in HWDMS.

Site descriptive information and operational history, information on waste types
and quantities.

EPA Ragional offica
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Source:

Provides:

Suppons:

MAPS AND AERIAL PHOTOGRAPHS

U.S. Geological Survey (USGS) Topographic Quadrangles

Maps detailing topographic. geographical, political, and cultural features.
Available in 7.5- and 15-minute series.

Site location and environmental aettlng; latltudellongltude; hou.... schoo.., and
other buildings; distances to targets; surface water body types; drainage routes;
wetlands and senaitive environments; karst terrain featur".

Contact:

Source:

U.S. Geological Survey
12201 Sunrise Valley Drive
Reston, VA 22092

National Wetland Inventory Maps

or USGS Regio.,•• or Field office

Provides:

Suppons:

Maps deHneating boundaries and acreage of wetlands.

Environmental setting and wetlands locations.

Contact:

Suurce:

U.S. Geological Survey
12201 Sunrise Valley Drivf'
Reston. VA 22092

Ecological Inventory Maps

or U.S. Fish and Wildlife Service
18th and C Streets. NW
Washington. DC 20240

Provides:

Suppons:

Maps delineating sensitive erwironments and habitats, including special land use
areas. wetlands. study areas. and native plant and animal species.

Environmental setting. sensitive environments. wetland locations and size.

Contact:

Source:

U.S. Geological Survey
12201 Sunrise Valley Drive
Reston. VA 22092

Flood Insurance Rate Maps (FIRM)

or U.S. Fish and Wildlife Service
18th and C Streets. NW
Washington. DC 20240

Provides:

Suppons:

Maps delineating flood hazard bound~ries for flood insurance purposes.

Flood frequency.

Contact: Federal Emergency Management
Agency (FEMA)

Federal Insurance Administration
Office of Risk Assessment
500 C Street. SW
Washington. DC 20472
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Source:

Provides:

Suppons:

ContKt:

Source:

Providu:

Suppans:

State Depanment of Transpanatlon Maps

State maps detailing road systems, surface water s~'stems, and other
geographical, cultural, and palitical features.

Site location and environmental setting, distances to targets, wetlands, and
sensitive environments.

Stata or Local Government Agency

Geologic and Ileclroc:k Maps

Maps detailing surficial t1lCPOsure and outcrop of formations for intafpreting
subsurface geology. Baclrocl<. maps describe depth and lateral diatribution of
bedrock.

G_ral stratigraphy beneath and surrounding the .ita.

Contact:

Source:

U.S. Geological Survey
12201 Sunrise Valley Drive
Reston, VA 22092

Aerial Photographs

or USGS Regional or Field Office
State Geological Survey Office

Provides:

Suppons:

Contact:

Black and white and/or color photographic image. detailing :opagraphic,
physical, and cultural features.

Site location and size, location and extent of waste source., identification of
surrounding surficial geology, diatanc.. to targets, wetlands and sensitive
environments. May provide information on historical site operations, waste
quantity, and waste handling practices.

State Department of Transponation
Local Zoning and Planning office
County Tax Assessor's office
Colle"es and UniverlO'ties (geology or geography departments)
EPA's Environmental Monitoring Services Laboratory IEMSL)
EPA's Environmental Photographic Interpretation Center (EPIC)
U.S. Army Corps of Engineers
U.S. Department of Agriculture, Forest Service
U.S. Geological Survey
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Source:

Provides:

Support.:

Source:

Provide.:

Support.:

Source:

Provides:

Supports:

FILES

Office ,noiect files

Site investigation reports, logbooks, telecons, referen.:es. etc.

Information on nearby .ite. such a. town populations, public and priva.. water
.upplies. well locations. target.. and general stratigraphy descriptions.

EPA Regional Office files

Historical information on CERCUS .i.... permits, violations. and notification••

General .ite information and operational history. source descriptions, waste
quantities and waste handling practices. May provide results of previous site
investigations.

State Environmental Agency files

Historical site information, permits, vioiations, and notifications.

General site information and operational history, source descriptions, waste
quantities and waste handling practices. May provide results of previous site
investigations.
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Source:

Provides:

SUPPOrls:

EXPERT AND OTHER SOURCES

U.S. Geological Survey

Geologic, hydrogeologic. and hydraulic information including maps, reports.
studies, and databases.

General stratigraphy de$criptions, karst te«ain. depth to aquifer, stream flow.
ground water and surface water use and characteristics.

Contact:

Source:

U.S. Geological Survey
12201 Sunrise Valley Drive
Reston. VA 22092

U.S. Army Corps of Engineers

or USGS Regional or FI8Id office

Provides:

Supports:

Contact:

Source:

Provides:

Supports:

Contact:

Source:

Provides:

Supports:

Contact:

Records and data surrounding engineering p.ojects involving surface waters.

Ground water and surface water ,narllcteristics. stream flow. locations of
wetlands and sensitive environments.

U.S. Army Corps of Engineers

State Geological Survey

State-specific geologic and hydrogeologic information including maps, reports,
studies, and databases.

General stratigraphy descriptions. karst terrain, depth to aquifer, ground water
use and c!>;lracteristics.

State Geological Survey (Local or Field office)

Natural Heritage Program

Information on Federal and Stete designated endangered and threatened plants.
animals. and natural communities. Maps, lists. and general information may be
available.

Location of sensitive environments and wetlands.

State Environmental Agency
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Source:

Provides:

Supports:

U.S. Fish and Wildlife Service

Environmental information.

Locations of sensitive environments, wetlands, fisheries; surface water
characteristics and stream flow.

Contact:

Source:

Provides:

U.S. Fish and Wilcillfe Service
18th &. C Streets, NW
Weshington, DC 20240

Lae:-l FISh and Wildlife Offic-..

Local environmental information.

or U.S. Fish and Wildlife Service
Regio"al office

Supports: Locations of sensitive environments. wetlands, fisheries; surface water
characteristics and stream flow.

Contact: State or Local Environmental Agency
State or Local Game or Conservation officeL- --'---'-..........;.,

Source:

Provides:

Supports:

Contact:

ISOllrce: ­

Provides:

Supports:

Contact:

Local Tax Assessor

Past and present land ownership records, lot and building sizes, assessors maps.
May also provide historical aerial photographs.

Name of present and past owners/operators, years of ownership, size of site.
and operational history.

Local Town Government office

Local Water Authority

Public and private water supply information, including service area maps, well
locations and depths, well logs, surface water intake locations, information
regarding water supply contamination.

Locations and populations served by municipal and private drinking waler
sources (wells and surface water intakes), pumpage and production, blended
systems, depth to aquifer, general stratigraphic descriptions, ground water and
surface water characteristics, stream flow.

Local Town Government office
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Source:

Provides:

Supports:

Contact:

!Sourc\):

IProvides:

I
Supports:

Contact:

Source:

Provides:

Supports:

Contact:

Source:

Provides:

Supports:

Source:

Provides:

Supports:

Local Health Department

Information and reports regarding health-related problems that may be associated
with a site. Information on private and municipal water supplies, and onslte
monitoring wells.

Primary/secondary targets differentiation, locations and characteristics of public
and private cIrinIdng w.... aupplie., poaaible identification of hazardous
subatance. present at the site.

Locel Town Government office

Local Zoning Board or Planning Commlaaion

r .co«!~ of local land development, including historical land Ult and owlltfShip,
:lnd ,-,~n"ral stratigraphy descriptions.

General site description and history, previous ownership, and land use. i
Local Town Government office --l

Local Fire Department

Records of underground .torage tanks in the area, material safety data sheels
(MSDSI for local commercial and industrial busineslts, and other information on
hazardous substances used by those businesses.

Location and use \If underground storage tanks and uther potential sources of
hazardous substances, identification of hazardous substanclls present at the site.

Local Town Government office

Local Well Drillers

Public and private water supply information including well locations and depths,
well log., pumpage and production.

Population. Itrved by private and munlclp.1 drinking water wells, depth to
aquifer, general str.tlgr.phic Inform.tion.

Local University or College

Geology/environmental studies departments may have relevant published
materials (reports, theses, dissertations) and faculty experts knowledgeable in
local geologic, hydrologic, and environmental conditions.

General stratigraphic Information, ground water and surface water use and
characteristics, stream flow.
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Source:

Provides:ISupports:

Site Reconnaissance

Onsite andlor offsite visual observation of the site and surrounding area.

General site information; .(IUrCe identification and descriptions; general ground
water, surface water, soil, and air pathway characteristics; nearby targets;
probable point of entry to ,'urface water.-------------------'
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PA INFORMATION SOURCES
(Organized by Information Needl

GENERAL SITE INFORMA TION

Site LOcation. LatitudelLonoitude

CERCUS
USGS Topographic Maps
Stilte Department of Transportation Maps
Site Reconnaissance

QwnerlQp".tpt Infwtnltion

EPA Regional Office Files
St.-te Environmental Agency Files
Loca! Tax Assessor
HWOMS
NPOES
CMELS

Type of Operation and Site Status

EPA Regional Office Files
State Environmental Agency Files
Site Reconnaissance
HWOMS
NPOES
CMELS

EavjUlDltllllJ,tI S,uinR. Size pf Sit.

USGS Topographic Maps
Aerial Photographs
Site Reconnaissance

SOURCE AND WASTE CHARACTERISTICS

Source Tyoes. LOcations, Sizes

EPA Regional Office Files
State Environmental Agency Files
Aerial Photographs
Site Reconnaissance

Waste Types and Quantities

EPA Regional Office FilllS
State Environmental Agency Files
RCRA
HWDMS
NPDES
CMELS
Local Fire Department
Aerial Photographs
Site Reconnaissance

B-12

Hazardous Substances Present

EPA Regional Office Files
State Environmental Agency Files
RCRA
HWDMS
NPDES
Local Health Department
local Fire Department



General StrstiDr4Dl!y

GROUND WATER USE AND CHARACTERISTICS

frivste snd Municioal Wells

USGS Topographic Maps
U.S. Geological Survey
State Geological Surveys
Geologic and Bedrock Maps
Local Experts
Local University or College

Km1 Terrsin

USGS Topographic Maps
U.S. Geological Survey
State Geological Surveys
Geologic and Bedrock Maps
Local Experts
Local University or College

QeDth to Aquifer

U.S. Geological Survey
State Geological Surveys
Geologic and Bedrock Maps
Local Well Drillers
Local Experts
FRDS
WATSTORE
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Local Water Authority
Local Health Department
Local Weil Drillers
State Environmental Agency files
WeIIFax
FRDS
WATSTORE

Ojstsne« to Nearest QrinkinD WSle! Well

USGS Topographic Maps
Local Water Authority
Local Well Drillers
Local Health Department
WellFax
FRDS
WATSTORE
Site Reconnaissance

WeHh"d Protection Areas

State Environmental Agency
Local Water Authority
Local Well Drillers
Local Health Department
EPA Regional Water Officiais



SURFACE WATER USE AND CHARACTERISTICS

Surface Warer Body Tyoes Drinkina Water Intakes

USGS Topographic Maps Local Water Authority
State Department of Transportation Maps USGS Topographic Maps
Aerial Photographs U.S. Army Corps of Engineers
Site Reconnaissance State Environmental Agency

PATHSCAN
FRDS

Distance to Nwest Surface Water Body Fisheries

USGS Topographic Maps U.S. Fish and Wildlife Service
State Department of Transp')rtation Maps State Environmental Agency
Aerial Photographs Local Fish and Wildlife Officials
Site Reconnaissance

Surface Water Flow Characteristics Sensitive Environments

U.S. Geological Survey USGS Topographic Maps
State Environmental Agency State Department of Transportation Maps
U.S. Army Corps of Engineers State Environmental Agency
Local Water Authority U.S. Fish and Wildlife Service
PATHSCAN Local Fish and Wildlife Officials
STORET National Wetland Inventory Maps
FRDS Ecological Inventory Maps
WATSTORE Natural Heritage Program

Flood Freauency at the Site

Federal Emergency Management Agency
State Environmental Agency
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SOlL EXPOSURE CHARACTERISTICS

Number of Peoo/B living WitNn 200 fli!'t(

Site Reconnaissance
USGS Topographic Maps
Aerial Photographs

Numb" of Workers Onsit«

Site Reconnaissance
Owner/Operator Interviews

Schools or Day Care Within 200 feet

Site Reconnaissance
USGS Topographic Maps
Local Street Maps

LOCBtio!ls of T"'''tn,1 Sensitiye Environments

USGS To~'ographic Maps
State Department of Transportation Maps
State Environmental Agency
U.S. Fish and Wildlife Service
Local Fish and V,r,ldlife Officials
Ecological Invento'V Maps
Natural Heritage Prcgram

Pooulations Within four Miles

GEMS
NPDC
USGS Topographic Map~

Site Reconnaissance

Distance to Nearest Individual

USGS Topographic Maps
Site Reconnaissance

AIR PATHWAY CHARACTERISTICS

Locations of Sensitive Environments. Acre8H" qf
Wetlands

USGS Topographic Maps
State Department of Transportation Maps
State Environmental Agency
U.S. Fish and Wildlife Service
Local Fish and Wildlife Officials
National Wetland Inventory Maps
Ecological Inventory Maps
Natural Heritage Program
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APPENDIX C

SAMPLE PA NARRATIVE REPORT

This appendix provides a sample narrative report for a fictitious site. The report follows the
form and content discussed in Section 4.2. Example reference material for information sources
cited in the report are also included.

Due to format and space constraints of this guidance document, not all references are
reproduced as they should appear in a typical PA narrative report. Not included in this example
report are:

• Full-size maps such as USGS topographic quadrangles.

• Copies of pertinent sections or pages of published documents. Only the title pages are
included here.

• Original photographs accompanying the photodocumentation log.
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S8mple PA narrative report

Prepared By

~~
osepn Brown

Project Manager

PREUMINARY ASSESSMENT
PALMETTO lANDFILL

PALMETTO COUNTY, SOUTH CAROUNA
TOO NO. Y9-8765-43

JU....E 10, 1991

XYZ CORPORATION

Reviewed By

Alexander Bell
PA Section Leader
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Sample PA I\8mItIv8 report

Date: June 10, 1991

Prepared by: Joseph Brown, XYZ CO(poratlon
Region 4, Atlanta, Georgia

S~e: Palmetto Landfill
6250 Palrnetto Drive
Palmetto County, South Carolina

EPA 10 No.: SCD123456789

TOO No.: Y9-8765-43

1. INTRODUCTION

Under authority 01 the Comprehensive Envtronmental Response, Compensation. end liabiIly Act
011980 (CERCLA) end the Supel1und Amendments end Reauthorization Act 011986 (SARA), the
U.S. Environrnental Protectior Agency (EPA), Waste Management Division, Region 4 conducted a
Preliminary Assessment (PA) a. lhe Palmetto Landlill ~e in Palmetto County, South Carolina.
The purpose 01 this investigatioll was to collect information conceming conditions at the Palmetto
Landfill sulficient to lISSe!IS the thrllat posed to human health and the enwonment end to
determine the need fO( add~ional CERCLAISARA 0( other appropriate action. The scope 01 the
investigation included review of available file informalion, a comprehensive target survey, and an
olfs~e reconnaissance (May 7, 1991).

2. SITE DESCRIPTION. OPERATIONAL HISTORY, AND WASTE CHARACTERISTlCS

2.1 Location

Palmetto Landfill is located at 6250 Palmetto Drive in a rural area 01 Palmetto County, South
Carolina. just east of the town of Angleton (Figure 1). The geographic cOOfdinates are 18" 28' 43"
N latitude and 6fi' 07' 33' W longitude (Reference 1: Reference 2), To reach the ~e, travel east
from the town of Angleton approximately 1.5 miles on RI. 149. and tum left on Palmetto Drive.
The site is approximately 0.25 mile from the intersection of RI. 149 and Palmetto Drive.

Palmetto County is characterized by a mild, temperate climate. Summers are war'll and humid
with daily temperatures reaching 90" F or higher. The winter months are generally mild with dally
average temperatures of 55° to 6ff' F. Mean annual pracipitation is 46 inches, while net
precipitation for the area is 10.87 inches (Reference 3, pp. 7,10).

2.2 Site De.crlptlon

The total area of the landfill property is approximately 10 acres, 01 which approximately 6 acres
were used for disposal of wastes (Reference 4). The landfill property is located on relatively flat
terrain that slopes gently toward the northeast boundary (Reference 5) and Wildlife Creek, a
small, slow flowing stream (Referance 6, p. 124). The landfill property is rectangular in shape and
bordered on three sides by a perimeter ditch approximately 8 to 10 feet deep (Reference 4)
(Figure 2).

1
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Sample PA narrative report

S"e Location Map
Palmelto County Landtlll

Palmetto County. South Carolina
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Figure 2
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The original purpose of the perimeter ditch was to intercept ground water upgraclient 01 the site
and difect • around the burled waste (Reference 4). Since the ditch Is only 8 to 10 'eet deep, it
does not fuIlU this function as it does not completely transect the aquifer. It does, however, create
a blInifJr to R.W1OIf from area upgradient 01 the site. Along the banks of the perimeter ditch there
is evkIenca 01 stressed vegetation (Re'erence 5). Water in the ditch is an orangelbrown color
and Is oily In appeal'!.'lfICu (Reference 5; Reference 7. p. 4).

There .. no bulldlng.i or other structures on the property. The perimeter 01 the property Is
Ienced. ..... fanclng "'Ill" to be In good condIllon. and there is a locked .Illance QIR_
..... ace..1 I'Olld to the ,acIlty (Reference 5; Reference 7. p. 3).

2.3 OperaUonal H..-ory and W.... Characlaflaflca

SmiIh and Molora DlspoaaI SerYiclls. 1111 MaIn Street. Angleton, Soulh Carolina, cwna Patmeno
lMdIIII and openRd it from 1970 to 1980. The IIndIllIwas opened In AprlI1970 for the dispoItal
01 municipal garbage and houI8hold debris. Beginning In OCtober 1978, the IandIiI~
industrial wasta on a limited basiL Smith and Moore kept no formal records 01 the amounts and
types 01 wastes received. However, there is CNldence Indicating that the landfill receilled a 0ne­
time ah/pmIlll 01 approximlIlely SOD gallons 01 TeE waste (Reference 4). The common practice
01 dlspoaal at Palmetto Landfill was to excavate trenches 7 to 10 feet deep, fill the trenches wilh
waste materlal, and emplace a daily cover 01 soil. Landfllling operations were discontinued in
July 1980 when the landfill reached capacity. Upon closure, a two-'oot soil COV9r was placed
over the entire landfill and seeded (Re'erence 4).

Palmetto landflH operated under permit number 999-999 issUed by the South Carolina
Department 01 Health and Environmental Concerns (SCOHEC). SCOHEC personnel conducted
an Inspection 01 the landfill when it closed to ensure that all closure requirements 01 the permit
were met. SCDHEC personnel have since inspected the landfill several times at irregUlar
intervals. To date, no sampling or response action has taken place at Palmetto landfill
(Reference 8).

3. GROUND WATER PATHWAY

3.1 Hydrogeologic SettIng

Palmetto County is in the Lower Coastal Plain Physiographic Province. Geologically this area is
cNuaete~ed by a wedge of overlapping 'ormations that increase in thickness towards the coast.
Pleistocene terrace deposits underlie the Palmetto County area. These deposits include the
'oIlowing 'ormations ('rom youngest to oldest): Jacksonville, Charlestown. Peerless, and Jacob.
The deposition 01 these 'ormations resulted 'rom the transgressive/regressive sequences 01 a
gIaclaIIy COIllIOlled Plelstocene _ (Relere"ce 9. p. 12). Mcordtng to the literature and local well
logs, the Jacksonville, Charlestown and Peerless Formations ar" the only Pleistocene strata
Underlying the vicinity of Palmetto Landfill; only the JacksonvUle produces potable water
(Reference 9; Reference 10; Reference 11).

The Jacksonville Formation (5 to 25 'eet thick) is composed of well-sorted, 'Ine-gralned sand and
shell with interfingering layers of silt and clay. This 'ormation is the only water supply aquifer for
rural residents not served by a municipal system (Reference 10). The water Is prodUCed under
water table conditions at a rate of 25 to 100 gpm (Reference 9, p. 14).

4
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Sample PA narrative report

The Charlestown Formation consists 01 a sandy phosphatic limestone which haS ahered to a
clayey. fine-grained dolomite at depth. The formation is considered to be a confining unit and
haS an estimated thickness of 25 to 45 feet in the southern Palmetto County area (Reference 9.
p.16).

The Peerless Formation consists of a porOUS, dark grey. flne.gralned, fossilHerous limeStone. This
unit is apprOJdmately 45 to 60 feet thick. is under artesian conditions. and produces brackish
water. Beneath the limestone is the Jacob Formation (60 to 105 feet thick) consisting 01 sand. slit
and clay. The Jacob F~1on also~ brackish wlller~ 9. pp. 17·19).

The JacksonvlIle Formation Is the only water supply aquifer in the area 01 Palmetto LandIlI.
Precipitation Is the primary means 01 recharge. Discharge other th8n by well production Is by
nalural seepage (springs) and evapotranspiration. Flow direction for this sulfiCilII aquifer varies
from area to area as wlller moves by gravity. from areas 01 high to low elevIllona. Depth to
ground WlIler varies from 3 to 15 teet below land surface (bls) in Palmetto County (RefeIence 9,
p. 15; ReIerence 10). At Palmelto Landfill. the cIeplh to ground WlIler Is approximalely 10 feet. as
determined from a well log of a nearby drinking WlIler well (ReIerence 11).

3.2 Ground W..... Target.

The majority of the population within a "·mile radius relies on municipal water supplies taken trom
a reservoir. operated by the Palmetto County Water Authority (PCWA). on the Ona River 35 miles
west of Angleton. There are three municipal water systems within a 4·mile radius of Palmetto
Landfill. all 01 which purchase water from the PCWA. Residences not connected to the municipal
supply system have been identHied through discussions with PCWA officials (Reference 12).
review of a municipal water supply distribution map (Reference 13). and verHication during the
reconnaissance of the immediate site vicinity (Reference 7. p.ll). These residences rely on
private wells completed in the Jacksonville Formation for their drinking water supply (Reference 9:
Reference 10).

There are approximately 239 homes within 4 miles which use private wells for drinking water
(Reference 13). At 2.7 persons per household (the average for Palmetto County) (Reference 14.
p. 4). this equates to 645 residents. The nearest residence relying on a prIvate drinking water
well is approximately 300 feet southwest of the landfill (Figure 1); within a 0.25-mile radius of the
landfill are 6 residences relying on private wells (Reference 7. p. 10).

3.3 Ground Water Conclusion.

A release of hazardous substances from Palmetto Landfill to the Jacksonville aquHer Is suspected
due to the trenching method 01 waste disposal. shallow depth to aquHer. and documented
deposition 01 TCE waste. Due to the refatively high conductivity (18 ftlday) (Relerence 9. p. 14).
potential tor widespread migration of contaminants is high. Six residences within 0.25 mile are
conSidered primary targets.

4. SURFACE WATER PATHWAY

4.1 Hydrologic Settlno

Overland drainage from the site flows nonheast approximately 250 teet into Wildlile Creek. Which
has an average flow rate of 5 to 10 cls (Reference 6. p. 124). Drainage from the perimeter ditch
around the landfill also flows into the creek (Reference 5; Reference 7. p. 3).

5
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The ~<lmeler drainage ditch which bounds most of !tie IandIlll prevents upgradlent runoff from
reaching the landIiH sUlface. The ditch creates a localized dralnage basin coincident with the
1andliIt. Wildtlle Creek ltows approximately 3.0 miles and enters Ono River (RelererlCe 1), which
has an _age flow of l,1SO cls (Refer81'1C8 6, p. 132). ApprOllimately 16 miles downstream, the
Ono River merges with the East River (Refer81'1C8 6, p. 1SO).

4.2 Surflce W..... Tllgete

There are no drinking water Intakes located within 15 downstream miles of the site. Most
residents are S8IV8d by a r8l8lVOir 3S miles upslreMl 01 Palmelto Landfill. Residenls nat .."..
by • rIlIM'llclpaI system obtain drinking water from individual private wells (Reference 12).

Wildlife Creek and Ono River are used lor re<.'f88IIonaIlishing. Aq!'. species cornrnonly caught
include large mwh bass, ahrlmp, crabs. and clams. RecrealIonaI crawfish fiShing occurs In
WlIdIile Creek and the surrounding welllnds (Re.'I8rel1C8 15, pp. 13, 15).

There are oomet'OOS wetlands loclhd wthln 1S downsiream miles of the site. The nearest
wetland (appmximalely 2SO acres. 0.5 mile lromlge) is loclhd~ 0.1 mile
downstream from !tie site on Wildlife Creek (Figure 1, Flgure 2) (Reler8I'IC8 1). Two Federally
designaled endangered species, the Bald Eagle and the Salt Marsh HanteSl Mouse, can be
found In Palmetto County (Rel81'81'1C8 16).

4.3 Surface W..... Conclnlons

There are indications of a release of contaminants to surface water. The banks of the perimeter
ditch, which drains directly into Wildl~e Creek, show signs of stressed vegetation. The waler in
the ditch is an orange-brown color and has an oily sheen (Relerence 5; Reference 7, p. 4). There
are no drinking water intakes within 15 miles downstream of the site. There are numerous
wetlands along Wildl~e Creek and Ono River, and two Federally designated endangered species
are found in Palmetto County. PrimaJy targets include the lishely in Wlidl~e Creek and wetlands
associated with Wildlife Creek, and the habitats of endangered species in Palmotto County Nhich
may also be associated with Wildlifa Creek.

S. SOil EXPOSURE AND AIR PATHWAYS

5.1 PhY11c11 Condhlonl

When closed, Palmetto Landfill was covered by 2 leet 01 clean soil (Reference 4) and is currently
heavily vegetated by grass, weeds, and shrubs (Relerence 5; Reference 7, p. 2). The site has
been closed since 1980 (Reference 4), and Is totally lenced a: ound the perimeter. There Is also
a locked gate across the access road to the site (Relerence 5; Relerence 7, p. 2).

'.2 SoU IIld All Tlrgete

Th"re are no residents or workers onsite. The nearest residence is 300 leet to the southwest,
and the nearest school is located 0.5 mile to the nonh of the site (Relerence 7, p. 10). There are
6 residences Within 0.25 mile of the site (Relerence 1; Relerence 7). The total population within a
4-mile radius of the site is 7,989 (Reference 18) as determined by the GEMS database (Relerence
17), supplemented by a windshield survey housecount within O.S-mile radius of the site
(Reference 7, p. 10; Relerence 18).

______6 1
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Sample PA narrative report

There is a 250-acre wetland located on Wildlife Creek appfoxlmately 0.1 mile from Palmetto
Landfill (Figure 1. Figure 2) (Reference 1). TIlerels also the possibility that terrestrial sensitive
environments 01 the Federally designated endangered Bald Eagle and Salt Marsh H8IVest Mouse
habitats may be found within the boundaries 01 Palmetto Landfill. as the species are known to
Inhabit Palmetto County (Reference 16).

5.3 Soil Expolaur. and AIr Pathway ConclueloM

The soil exposure pathway appears to pose a minimal threat at Palmetto LandIlIl due to the 2..foot
soli cover emplaced when the landfill _ closed. the lack 01 a resident population. and lenc:ing
around the entire property. A release to the air Is 0Cll suspected because the IliIndIllI is covered
by 2 feet of clean soli and Is '-lIy vegetIhd. In addition. dUring the per'.meter SUMlY. no
odors _ dMected and there _ no IndIcalIon of l!I'i bloWing dust or soil~ 7. P. 5).

.. SUMMARY AND CONCLUSIONS

Smith and Moore operated Palmetto LandfIll, Palmetto County. South Carolina from 1970 to 1980.
During this period. the landfill accepted an unknown quantity of municipal and Industrial waate for
burial In shallow trenches, Including appfOXlmately 500 gallons of TCE waate. As a result of this
practice. ground water In the vicinity of the landfill may have been adYerseIy aflacted. Surface
water also has a high potential for contamlpfclion via drainage from the perimeter ditch, which
poses a threat to the environment and to human targets through food chain contamination. Due
to the goo::! condition of cover at the landfill and the rural nature of the area, the likelihood of
human ellp08ure to contaminated soil is probably minimal. No release to the air Is suspected
due to the heavily v9getated cover and the lack of any odors or blowing particulates during the
site reconnal~nce

7
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Sample PA l\IITlIilve report

REFERENCES

1. U.S. Geological Swvey, 7.S-mlnute topographlc quadrangle maps of South Carolina:
Angleton, 1963, photorevlsed 1983; Palmetto. 1975; Winchester, 1975; Danvers, 1963.

2. U.S. Erwlronmenlal Protection Agency, 'Standard Operating Procedure to Determine Stte
Latilude and Longttude Coordinates.' 1991. Calculation wOfksheet for Palmetto LandfilL

3. U.S. Department of Commerce, "The Climalic Atlas of the L1ntted States.' 1983, pp. 7,10.

4. ....... Doe, MenIIgIr for SmIlh Md Moen D!IpoAl Selvices, telephone~
wilh Joe Brown. XYZ Corpor.dion, May 1, 1991. Re: Palmetto LendliII Operations.

50 JoIIph Brown. XYZ CorponItion, PhotodocurnenhI Log 01 Palrnetto Landfill Preliminary
~,,".men. May 7,11181.

8. A.P. Parte. "The Surface WiIi'" R9IIOUI'C8lI 01 Pelmetto County, SoUh Carolina.' SoUh
C8roIIna Water RelIoun:ea CornrnIssIon Report No. 101B. 1984, pp. 124,132,150.

7. JoIeph Brown. XYZ Corpor8lIon, Field Logbook No. 311 for OIfsite Reconnaissance of
Palmetto Landfill, 1DD Y9-8785-43, May 1991.

8. Jol1n Hili, Tec:hniclIn for SoUh C8rollna Depvtment 01 Health and Environmental
Concerns, telephone conversaIion with Joe Brown, XYZ Corporation, May 1. 1991. Re:
RemedIation and Sampling at Palmetto Landt...

9. J.P. Adams, "The Ground Water Resources (If Palmetto County, South Carolina,' South
Carolina Water Resources Commission Rep<1It No. 99A, 1982, pp. 12,14,15,16,17,19.

10. Donna Johnson, Driller for Johnson DriP!ng Co., telephone conversation with Joe Brown,
XYZ Corporation, May 1, 1991. Re: 6round Water Wells in Palmetto County.

11. Johnson Drilling Company, J.J. JOllI3S Residential Well Log, driiled March 25. 1984.

12. Marl< Allen. Technician for Palmetto County Water Authority, telephone convet'S8lion wtth
Joe Brown, XYZ Corporation, May 2, 1991. Re: Palmatto County Municipal Water
Systems.

13. Palmetto County Water Authority, Municipal Waler Supply Distribution System Map. April
1991.

14. U.D. Department of Commerce, Bureau of the Census. '1990 Census of Population and
Housing,' South Carolina.

15. A.J. Houston. 'South Carolina Guide 10 Recreational Hunting and Fishing,' South Carolina
Department of Natural Resources, WiIdIWe and Game Division Report Number A22, 1975,
pp. 13,15-

16. U.S. Fish and Wildlife Service, 'Atlantic Coast Ecologlcallnventory Maps, Palmetto County
Panels,' 1980.

17. U.S. Environmental Protection Agency, Geographical E~posure Modeling System (GEMS)
database, compiled trom U.S. Census Bureau 1990 data, accessed May 8, 1991.

18. Joseph Brown, XYZ Corporation, 4-MIIe Radius Population Cl\lculation WOfksheet,
developed during the Preliminary Assessment 01 Palmetto Lan:ffill, PalmGUo County,
South Carolina, May 8, 1991.

8

ColO



These U.S. GeologlcaI Swvey 7.5 minute topographic quadrangJe maps shoW site locaIion and 4­
mi~ radius:

Angleton, South Carolina
PaJmeltl), $(yJth Carolina
WIlC:he"'\Jllt, SouIh Cwolina
Danv8f8, South C8roIina

Note: Full-3ii:9m~ _ typlcally included • a ,ere.1Il1C8 in the PA I'1lImIIIIIe repolt. The
quadraogIee •• ooIy Hated here.

C-11



PA narrative report, sample reference

STANDARD OPERATING PROCEDURE

TO DETERMINE SITE LATITUDE

AND LONGITUDE COORDINATES

Sile Assessment Branch
Hazardous Sile Evaluation Division

Offic:e d Solid Wllte and Emergency R••porwe
U.S. Environmental Protection Agency

Washington, D.C.
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U' CODl: 22222

MAP DATUII:

PA narrative report, sample reference
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PA narrative report, sample reference

CLIMATIC ATLAS
OF THE

UNITED STATES
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PA namItiYe report, sample reference
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PA llllmIIlive report. sample reference

PROJECT NOTESI
~COC44M1jjMr~--!OLDft=:s _

3 oq....~.....S__
It D'M_5_----'

5. 1000

010
_______----'W""'l\dlic attt,M~,-- _

_'..L-_---1ll040:.-_Wtai'« I~ptLI~i~0f4tY1.~

-------~cd«~t-',DlCIT\v'~':----------:---
--i~_-ul\ooloAL..__Famiomic. . . . .

0-17



THE SURFACE WATER RESOURCES OF
PALMETTO COUNTY
SOUTH CAROUNA

STATE OF SOUTH CAROUNA

WATER RESOURCES COMMISSION
REPORT NUMBER 101B

1984

0·18



LEVEL
NOiBOOK NO. III

C·19



---------------~I XI'Z COIlPORA1DIN\lD $'IBSIOWlIfS TELECON NOTEI
CON1ll~NO, IlI\ft' li. 11.:

$2!'tSSA"c "14> . -r ~ '"1 'SDO
ilmll_N, ra/.fIo LafttiG'/

1iltnilHo CJ:Ju,,"t1 :!tJM*,a-Jt~
Hie 71::JO: Y'-I~-4~

II1MIN: Of'
_:

JOhn #,1/ S/;l>HEC (U2) 222 -m2..... JO ..,.", .,-- XYZ CMpoto-honoe '-II~.nJ

c:ikd *' r~ mfw(rl4fW, o. Polfl'~~ it 1m, «;hM, ,
ht5jr;r~ JJh, iU:I me tt.t:

f, $'U WdftoprfYi'Jm April"'» 10~ 6rr1dtruiL
wmtc Dcir;W"7f: Ie :liJ"t 1'Iff)) andtlf-dld f!aJtri«1fI''t
,p. m-m.

2. /lID UWlr>I,?'J I?I" (ffMt1:!NI'hDo hpt MIn~ SIi1c.e the 51+e
W1K0pine4.

--J An 1Mf«"tw1 01' 1M site ttIt t:M1e at cIoslJfe -Ie ett5IJM
U#Ie$it( ntI5 zvrJMII1 AA5 .mrW «qrr:J,~ io
'the t."s '" tht ptI!'WIit pttl*,~ hare !RUn
f!I«t "neethtn..

... lAIe lo fflt!. ., I. I. nF~<;~ -,......-. b16mr
J

j ~~i... hi.h ~..... ~. J . .J. '111'J4 .. •

• • J

ACTION ITlMS:
~ /}~~"'Al'3 'r

'f~~__~

'WJ~. I. Jqq( v
I •

C-2O



f(EF."

THE GROUND WATER RESOURCES OF
PALMETTO COUNTY
SOUTH CAROLINA.

STATE OF SOUTH CAROUNA

WATER RESOURCES COMMISSION
REPORT NUMBER 99A

1882

0-21



PA narrative report. sample relefenc:e
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PA narrattole report. sample reference

JOC
Johnson DrilUnl Company
1245 Keystone Way
Angleton, South carolina 22222

J.J. JONES HOUSEHOLD
18 p......-o LMle

AngIlIton, SCdl CaroIinII

Drilled Man:h 25, 1984 by Johnson Drilling Company

F<E'F." II
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SURFACE SOIL

WeaIhered, Red, Sandy,
Roots. Shells

JACI<SONV1LLE FORMATION TOP WATER TABLE

Fine Grained. Well 5oned.
Unconsolidated 5and,
scaaered Shells, Thin
LaylKll 01 Sill and Clay

COMPLETED INTERVAL 10·28'
PRODUCED 75 GPM ~NIT1AL TEST)

C~LESTOWNFORMATION

Whbe to Gray, Dense Umestone,
No Visible Porostty
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PA narrative report. sample relefence

Municipal W81er $upply Distribution System Map •• obtained from the Palmetto County Water
Authority

{Ill • typical PA~ repon. the 1ulI-liz. map would be lnck ided. Due to the format and
space constraInla of this guidance document. the map is not incllld8d here.)
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PA narrative report, sample refel'ence

SOUTH CAROLINA
GUIDE TO RECREATIONAL

HUNTING AND FISHING

DEPARTMENT OF NATURAL RESOURCES
STATE OF SOUTH CAROUNA

WILDUFE AND GAME DMSION
REPORT NUMBER A22

1975
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PA narrative report, s.unple reference

PALMETTO COUNTY
SOUTH CAROUNA

1:250,000 ecale map of
ATLANTIC COAST

ECOLOGICAL INVENTORY

REF.' '"

33301-A2oER-111

­•

..

~., ProQuced by
U.S. FISH AND WILDUFE

SERVICE
1980
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PA narrative report, sample lelerellce

P.meao lM1dIlI
Udude: 32:45:23 l.IJngiIuc»: 80:05:05 1990 Pop ""'ion

ISM 0·00-·400 .4llO-.81 0 .810=1·60 1.6Q.3.2Q 3.20:4.80 4.80;6.40 SECTQRTQTALS

81 0 0 188 437 2560 4732 7917

TOTALS 0 o 188 437 2560 4732 7917

Access Date: May 8. 1991
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APPENDIX D

PA DATA AND SITE CHARACTERISTICS FORM

This form summarizes PA information and serves three functions:

• Records edministrative information to update and maintain CERCLIS

• Records descriptive site information to update and maintain EPA's database of CERCLIS
site characteristics

• Identifies and provides lipace to record technical data to evaluate PA sites

0-'



OND Approval Nuaber: 2050-00t5
Approved for Use Through: ~

&EPA Potential Hazardous IdentificatWn

Waste Site Slale; IC!lRCLIS_r:

Preliminary Assessment Form CERCUS Dicoycry 0.&0:

,. G.netlll Sit. Infofmlltlon

N....: _Addnu:

e;,,:
_: IZip Code c_: ICo.C": 1=·

~:
~_:

"'" in. ANI 01 Silt: -. ..-
DActiYo D NcIlSpoc_

• • • • • • A.... D 1-' D IlA (C1W'-' ....)
- - . -- - .

- ~f1

2. OWIHIf/Ope1l1tof Infofmlltlon

Owoer: o,n-:

_A_: StRdAddRu:

City: Cil)':

SlaIe: ZipC": T.Icphooo: &al,e: Zip Code: T.!<phone:

( ) ( )..
Typo of Owocntip. How llUIWIy _(oed:

o Private OC...\)' o Ciliz<o Complaint o fede........'...
o fede"'AJ_y o M....ipaI o PA Pc!itioo D Iocidcolal

Nome o N.. Spc<ific4 O_/L............. o N.. Spc<ifoed
D_ 0.".., o RCRA/CEIlCLA NotiftcMkln o OdIe.
o lDdiad

3. Sit. EVllluatOf Infofmatlon

Name of BvalUllor: Al",,~y/0'laniutioa: Date Prepared:

SU'cct AudRu: City: 1-:
Name of EPA 01' Stale A.ency Coo~t: Stftel Address:

e;,,:
_:

T.Icphooo:

( )

4. Sit. Disposition (fof EPA us. only)

_ .....yi_/i....... CERCUS R"ommtQdalion: Sicnature:
AHeU1Umllt"ommeadItioIl: o H~hc, Priori\)' 81

o Yel o lower PriQrity SI
oNo o NfRAP N.... (typed):
Dale: ----, o iCRA

[] Other.
nate: Position:
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oEPA Potential HuardOla Waste Sile CI!IlCLlS_,

Preliminary A~ent Fonn .....e 1 or 4

5. 0.".,., SIte Characteristics

Ptt· . wi LoDd U... _ I _ of SiIe (,Il«k 011 .... oppIyl: SiIe .......: V<an '" 0penIi00:
o IooIuolrioI °Alric:..... 0001 ou",," IIct..... V..,
OC_lciol o MioiaI o Odoor PedenI Pocilioy 0_
oa,_ OOOD o aunl ........ V..,
o POROIIPielolo oooe o Odoor

o thotoowo

1')'pc of Silo 0pmIi0u (_ 011 .... oppIyl: w_~_:

O~

o Mw" .....~ died: "*101)1) o IlttIiI OO<T...
o~..w.... _ Okyc.. Oau.... OIhiIo
O ....... a-ieaIt OJ_.. V...s0 ____

o _ ... I.-IfiIl

O_.V_ o O*r lAIMiflil Willi Dr; .. A_By:
0_00pIic~ OOOD 0_""'-
O...-~_ o DOE OF_""'-

(...........ida. --'1 0001 O ........ FOIWfO"·..'o Miecd.r c ' a.c.~ P'rocMta o Odlier Fedm.l i"KiIit)' O~(..•.. - ....~.-I OaeRA o thotoowo
o Prioooly""'" o T_. Sloroae. or DltpottI
OMdtlC.............. e.,..v.. O ......~o-_ Waste Acccuibk \0 1M- Public:
o MdtI Fora... so--. o __ Quw;Iy aeaer- o Yel
o Pome..... SlNelllnl M«~ Produelt OSub<itlo:D ON.
O_Eqo.,.. OM.......
o Odoor _roclUriot o !DdlulritI

OM.... o "CO'l.\';:,!1t,"
OM..... o .. ProIectivc Filer"'

Dil\lnCe to Heartlt OweUil'lc.DC... o "NOll· or I...Iae FlItr" s.:1lool. or Wortpltc<:000 IIld au D N.. Speeif....
o N_Ol<Olilie ..- o Odoor

Pm

6. Wast. Characteristics Information

SoIm.1')'pc: S':JUtCC Wutc QuaatiCy: Tiera: 0-... Type. 0( W.... (,Il«k 011 .........lyl

(,heek til ..........lyl (i.QCIude UBiu)

o Melab o PeolieidctlH,rbi<id..
o LoDdflll -- o OfJ..ue. D ...,;W_.
o Surface lmp"M'"dlIu:fl' -- 0"""'..... DOOyW....
o Drum. -- o SoIv_ o MUIlicipai Wille
o T...b Mel Hoe-Drum Coal.IiDers -- OPaiaW......... O~W....
o C1lemi<oI W_ Pile -- o Laba<~IHoopilal W.... o Expuivel
o s.:.... Mdal or JuuI< Pile -- o RldioKtive W•• D Odoor
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1. STATEMENT OF PROBLIK

Location information ito critical to the .it. inv••tigation pr"".... Thte
Standard Operating Proc.dur. (SOP) d••cribe. the minimum .tandard to whi"h
latitudinal and longitudinal mea.urement. .hou1d b. r.cord.d and how to obtain
_a.ur_nt. from topographic map.. The inv.stigator should compl.t. a work.h.et
and attach aupporting documentation, which r.cord mea.urement. and pro,,'id.
c~putation. for r.view.

Th. purpoa. of thia SOP i. to provide a m.thod to m.asur. latit~d2 and
longitude which ill accurat. and practical. The procedure use. lin.ar _a.urement
and i'nt.rpolation, r.f.rr.d to as Lin.ar int.rpolation (LI) to _at;ur. latitude
and lon",itud.. COlIlpared to oth.r t.chniqu.s, LI.

• Requir.. only a sing1. rul.r or acal.

• Requir.. no .xtrapolation of tang.nt. or perpendicular.

• Requir.. no conv.r.ion~ or calculation., wh.n u.ing a .cal.
graduated in ••cond.

• I. .a~y to l.arn

• Can be .a.ily r.viewed

• I. accurat. to 1 s.cond (i 0.5)

2. SITE REFERENCE POINT

Th. inv••tigator .hould determine the site's geographic coordinate. of a
.pecified r.f.r.nce point. EPA's Jun. 1989 draft policy simply requires
d••cribing the r.t.renc. point for a site (e.g., north.a.t corner of site,
.ntrance to facility, point of discharge). The January 1990 revision stat.s:
" ••• latitude lind longitude coordinat.s may b. mad. in ref.rence to AU S2IlYDilJlt,
a.pect; 2f.. aiU... NTh. language was int.ntionally vague due to the pot.ntially
infinite rang. of .it••patial charact.ri.tic••

Latitud. and longitude d.t.rmination r.lie. on 7. 5-minut. t,opographic mapa
publi.hed by the U.S. O.ological Surv.y (USGS). At the scal. of these map.
(1124,000), the .mall black .qua~e used to identify a aingle family dwelling i.
a little 1••• in width than 1 .econd of latitud.; the latitude and longitude of
II hou•• can b. aecurately d.t.rmin.d to 1 aecond. Wh.n the building, facility,
ait., .tc., ia larg.r in width than 1 s.cond, the queation becomes, "From wh.r.
ahould I take the _aaur.ment?" In some cases, the .ite could .ncompasa hundr.ds
of aquar. mil•• , and ••v.ral d.grees or minutes of latitud.. To epecify a pair
of geographic cQordinat.a for the site location, a reference point ftl....t be
d.termin.d for .ach sit. on a ~ap for the of~icial record.

To apecify a aingl. po.nt location, r._mb.r that both natural and man'·mad.
f.atur.s can chang. with time, and contamination can b. docum.nt.d outside a
facility boundary. Property line., wat.r bodi•• , and buildinga ar. particularly
vulnerable to chang". Give priority to the following situation. wh.n d.termining
sit. r.f.r.nce points.

• Point r.prea.nting the approximate c.nter of tha area of greateat
conc.rn or a major source aa choaen by the project officer in the
R.gion most familiar with the site; or

• Location of larg••t perman.nt structur., id.ntified to the corner
b.ing meaaur.d.
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On a 7.S-minute topographic map, mark the boundaries of the sits, the area
encompassing waste sources, with a very sharp pencil. If the site is a single
point or building, use that point. If the building is large, select a corner and
describe it for later worksheet~. If the site is larger than a single building,
draw a c.nter lin. along the tong axis (longest part) of the "ite (curving or
segmenting the line se the line is always centered within the site), ,1nd
designate the midpoint of the line as the cent.r of the site. Mark this spot in
pencil keeping the dot or cross-hair ae fin. as possible.

Choose a permanent site reference point that is accessible to field
verification. During the site reconnaissance, verify the point location relative
to topographic and physical structures on the map. Coordinates of known point
locations (•• g., landfills, impoundments, wells) can also be calculated ;ond
recorded.

3. EQUIPMLNT

The only equipment required for LI is an original v.rsion of the scale
template, the CoordinatorTW (se. attached page), a fine mechanical pencil (0.3
or 0.5 mm), a large flat work surfac., and the topographic map(s) containing the
site. Mylar films of maps are pref.rable. Do not use fold.d or wrinkled fi.ld
maps.

The accuracy of LI depends on several factors, specifically the accuracy
of the map and measuring d.vice, the width of the pencil, and the cartographic
ability of the person making the measurements.

The accuracy of maps printed on paper is approximately 50 feet (1
millimeter map distance) due to paper shrinking or swelling in varying humidity,
or by CreaS&8 in the map. This error can be coneiderable at the 1,24,000 scale,
but these problems can be overcome bi" using Mylar film versions of the USGS maps.
Similarly, measuring tools can 111>ve different leveh: of .precision. Do not use
the Topo-Aid™, a map aid uGed in the past, which does not provide the l-second
precision now reqUired by EPA.

A second area where precision can be lost is the pencil used to mark
reference lines. The smaller the width of the scribe (or line drawn by the
pencil), the greater the ability to align measurements to the ruler. If the
width of the scribe is broader than the graduation marks on the ruler, precision
cannot be greater than the width of the scribe or ruler calibration.

A third critical factor of accuracy is the cartographic ability of the
measurer. There are basically two ways to measure latitude and longitude on
maps. The first requires extrapolating data from the site r.ference point out
to the map boundariee. This method requires moderate cartographic skill and
accurate drafting supplies, and can magnify resulting errors in proportion to the
map edge distance from the reference point. The second requires measuring data
intflrpolated within known map reference points, thereby reducing drafting errors.

Methodologies that reqUired drawing tangents from an unknown point on a map
to the map boundary ueing straight-.dg.s or right-triangles are no longer
supported by EPA. The ability to align edges parallel to the map boundaries
while extrapolating the tangent line is critical to the accuracy of the
calculation. A difference of only a few millimeters will cr....te cnordinat.
errors of 1 or more seconds. Error will result from aligning the straight edg~

directly over the unknown point and not allowing for the width of the scribe
while drawing the tangent line. Another way that locational error is introduced
is by relying on other features inside the map -- such as straight road.,
apparently straight survey lines, and saction lines -- to extrapolate tangents.
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4. PROCIDURI

4.1 DIFINING fHl GRID

Min. 2.S-.inut...p grid cell...k~ up a USGS 7.S-minut. topographic ..p
(.cal.l.24,000). Th••• nine grid cell. are d.fined by 2.S-minut. tic .ark. at
the edge. of the map and 2.S-.inute cro••-hair. within the ..p. D.te~in. which
of the nine 2.S-minut. grid cell. contain. the .ite c.nter or ref.renc. point.
D.pending on the location of the grid, you will be required to draw two, three,
or four fruing Une.. AU ..uur_nt. will be ....d. within thi. grid. To draw
the lin•• , align a .traight edg••0 the point of the pencil will int.r.ect two
of the 2.S-.inut. cro••-hair.. Be .ur. that the edg. i. not directly over the
cro••-hair. or the width af the pencil will be off.et and the framing line will
not exactly inter.eet the two cro••-hal.r. C." Figu" 4-1).

r-qUne..... :
I
I
I
I
I
I
I
I

F-'Une~1=:m :
I
I
I
I
I
I

,........Une..... :
I
I
I
I
I

t=.Une~

~0IMl) I
I
I
I
I
I

Figure 4-1. Aligning Framing Line.

Lightly draw the fruing line, being careful to k..p the pencil at an angle
le•• than vertical, between 60 and 80 degr.... Strive to keep the pencil point
again.1: the atraight edge at all time. (.ee Figure 4-2).

Figure 4-2. Scribing Framing Line.

1-4



Aft.r compl.ting on. of the lin•• , rtllllOv. the .traight edge and examine the
line. If it doe. not int.r.ect the center of the cro••-hair. exactly on each
end, .ra•• the line c~pletely and repeat the proceas.

NOTE: The cornera of more recent 1.5 minute topographic map. may have da.hed
cro.~-hair. that differ .lightly from the corners of the map. Mea.ure
from the corner. of the map and not the da.hed corner cros.-hair., a USGS
correction for the 1983 datum. Most maps .till rely on the 1927 datum.
Con.ult the lower left legend of the map for more information on geedetic
datum.

4.2 LI USING RULER GRADUATID IN SECONDS

Th. coordinatorlM ia a clear t_plat. that i •••••ntially .ight cu.tom
rul.r. corr••pondin; to the mo.t common map .cal... (Th. coordinatorlM can be
obtained frOlB drafting aupply .tor•• or 145 cec:lar Hill Road, Bedford, NY 10506.)
oth.r CU.·tOlB rul.r. can be uaed if the l-••cond (or bett.r) l.v.l of pr.ci.ion
i ...intain.d and docu.ent.d.

euatOlB rul.rs ar. dir.ctly graduated in ••cond. of latitud.. Thi. i.
po••ibl. becau•• map r.pr•••ntation. of latitude are ••••ntially con.tant. On•
• cale on the COOrd~natorTM fit. pr.cisely within a 2.5 .inut. arc of latitude on
a 1.5 minute quadrangle map. By laying the scal. ov.r the site location
pr.oi.ely b.twe.n the .cribed latitude line., latitude i. read directly off the
.cale and added to the latitude of the lower line. With acale graduation. in
••cond., the accuracy of latitude to 1.0 second ia en.ur.d through direct
_a....rement and interpolation. Directly l118aauring .econd. prevent. error. cau.ed
by conver.ion and ratio calculation••

Measuring Latitude Using a Custom Ruler ICoordinator™)

1. Set out Coordinator™ 1:24,000 scale and map with the site center or
refarence point identified.

2. Draw 2.5-minute framing lines around the grid with the site center
or reference point (see Section 4.1).

3. Fill out background information on latitude/longitude worksheet.

•• Lay the scale on the map BO that the bottom of the Bcale coincidBs
with the bottom framing line and the top of the Bcale coincides with
the top framing line lsee Figure 4-3).

5. Move the scale laterally until it intersect II the point to be
measured. Be very careful to keep the top and bottom edges of the
acale on the framing lines.

6. The Bcale haB two Bets of incremental designationB; the left set
begins at 30 seconds and the right Bet begins at 0 Beconds. UBe the
acale that corre.ponda to the latitude number of the lower framing
lin.. If it .nds in 30 .econd., r.ad along the l.ft aid.. If it
enda in 0 second.. , read along the rtght. Bi.de.

7. Read up the scale from the lower framing line to the point to be
meaaured. Note at each 00 second reading on the coordinator Scale,
add 1 minute to the beginning latitude number of the lower framing
line. Record that number on the workaheet.

M••suring Longitude Uliog a Custom Ruler (CoordinatorlM )

LongitUde ia calculated using the same principle and scale as for latitude.
The difference i. that th.. ground distances of 2.5 minutes of latitude and
longitude are not the same. If, however, you use the same scale and align your
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divieione to thoee of the known longitude linee, the ratioe and convereione
become a linear meaeurement. Since the ecale ie exactly 2.5 minutee long, place
each end of the ecale on one of the longitude linee. Next, .lide the ecale up
or down until it intereecte the reference point. When the edge. of the ecale are
precieely touching the longitude line. and the ecale intersects the unknown
point, read up the scale from right to left to measure the longitude.

1. Set up longitude framing linee as deecribed in Section 4.1.

2. Lay the 1.24,000 ecale on the map eo that the bottom of the ecale
coincidee with the right fr....ing line and the top of the .cale
coincide. with the left fr....ing line (eee Fig"re 4-31.

3. Move the .cale up or down until it inter.ect. the point to be
mea.urad. Be very careful to keep the top and bottom edge. of the
.cale on the fr....ing line••

4. The .cale ha. two eet. of inc:r_nt.. the left .et beeJin. at 30
.econd. and the right .et beeJir.. at 0 eecond.. U.e the .cale that
corre.ponde to the longitude number of the right fr..ing line. If
it ende in 30 .econde, read along the left .ide. If it end. in 0
.econde, read along the right .ide.

5. Read th...col.1e up from the right framing line to the point to be
measured. Note at each 00" on the Coordinator™ ecale, add 1 minute
to the beginning longitude number of the lower framing line. aecord
that number on th.. worksheet.

Note. Be sure to identify etarting latitude
right-hand corner of the 2.5 minute grid.
read off the 30-second side on the scale;
read off tha 00 side.

4.3 LI USING A~ ENGINEER'S SCALE

and longitude from the lower
If it ends in 30 seconds (30"1,
if it ende in 00 seconds (00"1,

Alternative e~~ipment to determine latitude and longitude coordinatee ie
an "engineer'e ecale." An engineer'e e~ale ie a multi-eided ruler containing
eeriee of graduatione per inch corresponding to map scalae. For the 1.24,000
topographic mape, uee the 60 divieione p"r inch scale; on this scale 454
divieions equal to 2.5 minutes, Use the 0 as 00" and 454 as 2 '30" anel follow the
alignment proceee of Section 4.2. Record the number of divisions on the ruler,
divide by 454 and multiply the resultant by 150. Th.. number ie now in seconde
and can be added to the starting latitude or longitUde to get the coordinates of
the site,

M,.suring Latitud. and Longitude Using an Engineer'S Scale

1. Dieplay the 1/60 engineer's scale and map with the eite center or
reference point .ite identified.

2. Draw 2.5-minute framing linee on the grid with the eite center or
reference point (eee Section 4.11.

3. Fill out background information on the latitude/ longitude worksheet.

4. For latitude. place the 1/60 ecale on the map eo that the bottom of
the ruler coincidee with the bottom framing line and 454 coincidee
with the top framing line (eee Figure 4-31.

For longitUde. place the ecale on the map eo that the bottom of the
ruler coincides with the right framing line and 454 coincidee with
the lett framing line (see Figure 4-31.
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5. Mov. the .c.l. l.t.r.lly (for l.titude) or vertic.lly (for
longitud.) until the .c.l. int.r••ct. the point to be ....ured. ..
v.ry c.r.ful to k..p til. 0 .nd 454 ecIg.a of the .c.l. on the fr..ing11n... .

6. R.cord the number on the &'IIl.r wh.r. it int.r••ct. the point to be
....ured on the .ppropri.t. workah..t. Divide th~t nu.ber by 454
.nd lIlultiply the r ••ultant by 150. oa lIlultiply the number by
0.3304. Th. number J.a now in .econd. .nd c.n be .dded to the
.t.rting l.titud. or longitude of the grid to get the l.titude or
longitude coordin.t•• of the .ite. coeplete the work.hoet.

c ....

II II

- I I-... • ~

~
~:- ----

- -

- 1-\Jsos"':

I
I
I

FtM*lg LM-.I
--I Leos 1

IoIIMuItnt~

Figur. 4-3. Detelt'lllining L.titude .nd Longitud. U.ing Line.r Int.rpol.tion
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s. QUALITY ASSURANCE

For QA purpo.... a method mu.t Ue d.v.loped to track how latitude and
longitude coordinat•• ha.. b••n verifi.d and calculat.d. A data.h••t (work.h••t)
is part of the r.quired documentation for .ach PA. A compl.t.d work.h••t allow.
a r.vlew.r to follow the original .t.p. and ch.ck the calculation.. Compl.ting
.ach form is ••timated to take approximat.ly 10 minut... Attach a compl.te 2.5­
minute grid on a ••parat. pag. with the .ite cent.r or. r.ferenc. point clearly
mark.d. All four corn.r. of the grid mu.t be cl.arly· visibl•.
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LATITUDE AND LONGITUDE CALCULATION WORKSHEET II
LI USING CUSTON RULER OR COORDINATOR....

SITE NAHE' CERCLIS " _

AItl'., ,SSID. _

ADDRESS' _

ZIP COOE. _5TATII:' _CI'l'Y' _

11ft UftQllCll fOIIlT' _

lIM' DAft'

USGS QUAD lIM' HAHE, TC*IISHIP, _ Nls lWIGa, _ alw

____ SEC'1'IO." _1/4 _1/4 _1/4SCAL., 1,24,000

lIM' DA'l'UJI' 1927 1983 (CIRCLE 0Nll) IlD.IDlJll" _

COORDIlIAftS noK LOllaR RIGHT (SOUTaBAST) COIUl1lJt or 7,5' IlA1' (attach photocopy),

LONGITUDE, ° "--- LATITUDE' _0 _ _"

COORDINATES noK LO'AD. RIGHT (SOU'l'HBAST) CORNJ:R or 2,5' GRID CELL'

LONGITUDa, ° "--- LATITUDE. ° "

CALCULATIONS, LATITUDE (7 , 5' QUADRANGLE lIAP)

A) ALIGN THB BOTTON or THE SCALI: WITH BOTTON or GRID, ALIGN THE TOP or THE
SCALI: WITH THE TOP OF GRID, POSITION EDGE or RULER OVER SITE urEUNCE POINT
WHILE UEPING TOP AND 8OTTOH ALIGNED,

a) UAD TICS 011 RULER AT 1- OR 0, S-SECOND INTERVALS (INTERPOLATE),

C) EXPRESS IN MINUTES AND SECONDS (I'. 60"), "
D) ADD TO STARTING LATITUDE. _0__,_" + __,_.

SITE LATITUDE' __0 ,_"

CALCULATIONS' TJONGITUDB (7 , 5' QUADRANGLE lIAP)

A) ALIGN THJ: BOTTON or THE SCALB WITH RIGHT SIDE or GRID, ALIGN THE TOP or THE
sc.:\Ic~ WITH THE LEFT SlOB or GRID, POSITION EDGB or RULER OVER SITE urEUNCE
POUli WHILE UaPING TOP AND BOTTON ALIGIlID,

B) UAD TICS ON RULER AT 1- or O,S-SECOND INTERVALS. (INTERPOLATE)

, .----o • '" +-----ADD TO STARTING LONGITUDE'

C) EXPUSS IN MINUTES AND SECONDS (I'. 60"). _'_'_"

D)

SITE LONGITUDE' __0_ -'-" I
INVESTlCiATOR' DATE'
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LATITUDE AND LONGITUDE CALCULATION WORKSHEET #2
LI USING ENGINEER'S SCALE (1/60)

SITE NAKE' CERCLIS #, _

AltA, ,SSID. _

ADl>RESS. _

CITY. _ STATE. _ ZIP CODE. _

TOWNSHIP, N/S RANGI, I/W

______ SICTIOlh _1/4 __1/4 __1/4NAP DATI,SCALE, 1:24,000

51ft unUNCS POINT' _

USGS QUAD NAP NAME' _

NAP DATUM, 1927 1983 (CIRCLII 0111) IIERIDIAN' _

COORDIltATiS FROll LOWER RIGHT (SOUTHIAST) CORNER 01' 7,5' NAP (attach photocopy),

LONGITUDI. _0 __ " LATITUDI: __0 __ _ "

COORDINATES I'ROM LOWER RIGHT (SOUTHEAST) CORNIR OF 2,5' GRID CILL.

LONGITUDE. __0 _ " LAT1TUDB: ° "

c.\LCULATIONS. LATITUDE (7,5' QUADRANGLE MAP)

A) NUNBER OF RULIR GRADUATIONS FROM LATITUDE GRID LINE TO SITE REF POINT.

B) NULTIPLY (A) BY 0,3304 TO CONVERT TO SECONDS'

A x 0,3304 • _'_"

C) EXPRESS IN MINUTIS AND SECONDS (1'. 60"), "---- ----'--

SITI LATITUDI. __0__ ' __ , " I
D) ADD TO STARTING LATITUDI. _0 , " + ,-- -------- •

CALCULATXoNS: LONGITUDE (7,5' QUADRANGLE MAP)

A) NUMBIR OF RULER GRADUATIONS FROM RIGHT LONGITUDE LINE TO SITE REF POINT.

I) MULTIPLY (A) IY 0,3304 TO CONVERT TO SECONDS:

A x 0,3304 • ,-- ----"
C) EXPRESS IN MINUTES AND SECONDS (1'. 60"). ,-- ------"
D) ADD TO STARTING LONGITUDE. __0 , __" + ,-- -------- •

SITE LONGITUDE. __0__ -'--" I
INVESTIGATOR., DATE: _
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SITE NAME: NUMBER: _

r..··.._..····..· · ·..·· · ··· ··..· ··· _.._ _ _._ .
! I
I I
! 1
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