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

The Superfund Amendments and Reauthorization Act of 1986 (SARA) required EPA to revise the 
HRS to more accurately" assess the relative degree of risk to human 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, 1990). The revised HRS requires more data than the original HRS, and the site 
assessment process has been restructured accordingly. Changes to the site assessment process 
are also the result of balancing the need to accurately assess site conditions with the need to 
conserve resources. 

1.3 THE SUPERFUND PROCESS 

EPA uses a structured program to determine appropriate response for Superfund sites (Figure 1·1): 

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

remedies. 

The primary objective of the site assessment phase is to obtain the data necessary to identify the 
highest priority sites posing threats to human health and the environment. The site assessment 
phase begins with site discovery, or notification to EPA of possible releases of hazardous 
substances. Sites are discovered by Regional EPA offices, State agencies, and citizens who file a 
PA petition. Section 105(d) of SARA established the PA petition as a formal mechanism for 
citizens to report potential hazardous waste sites. Publication 9200.5·301 FS, "Preliminary 
Assessment Petition," by EPA's Office of Emergency and Remedial Respons~ describes the 
process. Once discovered, sites are entered into the Comprehensive Environmental Response, 
Compensation, and Liability Information System (CERCLlS), 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 aod/or 
EPA on every CERCLIS site. PA investigators coliect readily available information and 
conduct a site and environs reconnaissance. The PA is designed to distinguish between 
sites that pose little or no threat to human health and the environment and sites that require 
further investigation. The PA also identifies sites requiring assessment for possible 
emergency response actions. 

• Site Inspection (SII: If the PA recommends further investigation, an SI is performed. SI 
investiaators typically collect waste and environmental samples to determine the 
substa~ces present at a site and whether they are being released to the environment. The 
objective of the SI 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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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 types of sites and site conditions most commonly encountered. 
The PA approach described in this guidance is generally applicable to a wide variety of sites. 
However, because of the variability among sites, the amount of information available, and the level 
of investigative effort required, it is not possible to provide guidance that is equally applicable to all 
sites. PA investigators should recognize this and be aware that variation from this guidance may 
be necessary for some sites, particularly for PAs performed at Federal facilities, PAs conducted 
under EPA's Environmental Priorities Initiative (EPl), and PAs at sites that have previously been 
extensively investigated by EPA or others. 

1.1 PURPOSE OF TH!S GUIDANCE 

The purpose of this guidance is to provide instructions for conducting a PA and reporting results. 
This guidance discusses the information required to evaluate a site and how to obtain it, how to 
score a site, and reporting requirements. This document also provides guidelines and instruction on 
PA evaluation, scoring, and the use of standard PA scoresheets. The overall goal of this guidance 
is to assist PA investigators in conducting high·quality assessments that result in correct site 
screening or further action recommendations on a nationally consistent basis. 

This document is stiuctuied as follo\<V5: 

• Section 1, IntrOduction: Provides background on the purpose and implementation of 
Superfund legislation, discusses the structure of the Superfund process, and provides 
specific detail on the purpose and role of the PA in the site assessment process. 

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

• Section 3, Site Evaluation and Scoring: Furnishes factor-by-factor instruction to evaluate 
the data collected to develop a site score using PA scoresheets, and discusses the role of 
profession a! judgment in the site evaluation process. 

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

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

1.2 CERCLA/SARA LEGISLATION 

In 1980, Congress enacted the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA), commonly known as Superfund, to respond to the threats posed by 
uncontrolled 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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Figure 1 -1 
The Superfund Process 
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At the end of both the PA and SI, EPA applies the HRS to derive a site score and determine either 
that further investigation is necessary or that the site should receive a "no further remedial action 
planned" (NFRAP) recommendation. A NFRAP recommendation means that further aotion under 
the Federal Superfund program is not planned; hovvever, such sites may be reexamined later jf 

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

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

These steps -- discovery, entry intd CERCLlS, PA, SI, expanded SI (if warranted), HRS package 
preparation, 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, identifying sites that will 
not score high enough or are otherwise ineligible for the NPl, and removing them from further 
consideration. While all sites in CERCLIS undergo a PA, only about 3 out of 5 (historically) have 
been found to require an SI, and only 1 in about 15 or 20 warrant placement on the NPL. 

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

• Remedial Investigation (RI): An RI is conducted at all NPl sites. The RI is a field 
investigation to characterize the nature and extent of contamination at a site. The RI 
supports development, evaluation, and selection of the appropriate response alternative . 

• Feasibility Study (FS): Based on the data collected during the RI, options for final remedial 
actions are developed and evaluated in the FS. The most viable cleanup options are 
evaluated based on several criteria: ability to protect human 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 community acceptance; and cost. 

~ Record of Decision (ROD): 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 
documenting all facts, analyses, and policy considerations . 

.. Remedial Design/Remedial Action (RO/RA): The RO/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 to differentiate sites that pose little or no potential threat to human health 
and the environment from sites that warrant further investigation. The PA also supports 
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emergency response and removal activities, fulfills public information needs, and generally furnishes 
appropriate information about the site eariy in the site assessment process. 

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

" Review existing information about the site. 
e Conduct a site and environs reconnaissance. 
• Collect additionai informatIon about the site, v'/ith an emphasis on target information. 
• Evaluate all information and develop a site score. 
o Prepare a brief site summary report and site characteristics form. 

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

The PA described in this document typically requires an average of about 120 hours to complete. 
Some PAs may require more hours if the site is complex and if additional effort is likely to 
strengthen the recommendation regarding site 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 joliows: 

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 1-2 
PA Pilot Study Resu!ts 

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

• Data collection 
• Site reconnaissance 
• Scoring (PA scoresheets) 
• Reporting (narrative report and site characteristics data form) 

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

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

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

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

Data Collection, 6S hours (57%) 

Average Total 
115 hours 

File Review 10 hours 
Source Characterization 10 hours 
Hazardous Wa~t~ Quantity 5 hours 
Ground Water Targets 15 hours 
Surface Water Targets 15 hours 
Soil Exposure Targets 5 hours 
Air Targets 5 hours 
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Site Reconnaissance 
15hourS(12%) 

Scoring 
10 hours (9%) 

Reporting 
1---1 25 hours (22%) 
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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 site recommendations could waste resources or even endanger 
human health and the environment. The PA evaluation approach detailed in this guidance supports 
this requirement and ensures nationally consistent data collection and documentation, resulting in 
quantitative, defensible site screening recommendations within a limited budget. 

1.5 STRUCTURE OF THE PA 

PA site evaluation follows the structure of the HAS and is divided into four hazardous substance 
exposure routes called pathways: three migration pathways (ground water, surface water, and air) 
and one exposure pathway (soil exposure). Each pathway represents a means by which hazardous 
substances may pose a threat to human health andlor the environment. 

Pathway 

Ground Water 

Surface Water 

Soil Exposure 

Air 

Accounts for 

Hazardous substance migration to and within aquifers; potential 
threats to drinking water supplies. 

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

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

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

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

Like[ihood of Re[ease 

Targets 

Waste Characteristics 

Represents 

Re[ative likelihood of a hazardous substance migrating from the 
site through the specific pathway medium (ground water, surface 
water, air). 

Presence of people, physical resources (drinking water wells or 
surface water intakes), and environmental resources (sensitive 
environments, fisheries) that might be threatened by release of a 
hazardous 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 related 
factors. Tab[e 1-1 lists the factors requiring explicit PA evaluation, by pathway and factor 
category. 

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

• Accurate[y and completely support a site disposition recommendation, and 
• Provide information useful to the S[ that may follow. 

1.6 PA TERMINOLOGY 

Some PA terms differ slight[y from HRS terms. HRS terms have highly specific meaning and were 
developed to meet the needs of HRS scoring. PA terminoiogy differs because inforrTlation avaiiable 
during the PA may be limited, and the principal objective of the PA is to support a recommendation 
regarding the need for further investigation and possible subsequent HRS scoring. 

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

1.6.1 General Terms 

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

Ground Walter Suspected Release 
No Suspected Release 

Depth to Aquifer 

Table 1-1 
PA Factors by Pathway 

Factors Within Factor Ca,tegories 
Waste Characteristic!; 

Hazardous Waste Quantity 

Surface Water Suspected Release Hazardous Waste Quantity 
No Suspected Helease 

Distance to Surface Water 
Flood Frequency 

Soil Exposure Suspected Contamination Hazardous Waste Cluantity 

Air Suspected Rellease Hazardous Waste Ouantity 
No Suspected Release 

Targets 

Primary Target Population 
Secondary Target Population 
Nearest Drinlking Water Well 
Wellhead PrCltection Area 
Resources 

Primary Taroet Population 
Secondary Target Population 
Nearest Drinking Water Intake 
Resources 
Primary Tarl~et Fisheries 
Secondary Target Fisheries 
Primary Target Sensitive Environments 
Secondary Target Sensitive Environments 

Resident Population 
Resident Individual 
Workers 
Terrestrial Sensitive Environments 
Resources 
Nearby Population 

Primary T'ICget Population 
Secondary Target Population 
Nearest Individual 
Primary Target Sensitive Environments 
Secondar" Target Sensitive Environments 
Resources 



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

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

Source: An area where a hazardous substance may have been deposited, stored, disposed, or 
placed. Aiso, soH 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. 

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

Hazardous substance or hazardous constituent: Materi~: def'ned as a hazardous substance, 
pol/utant, or contaminant in CERCLA Sections 101(14) and 101(33). 

Hazardous waste: Any materia! suspected to contain a hazardous substance, pollutant, or 
contaminant that is or was in a source. 

1.6.2 Terms Relating to Releases 

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

1.6.3 Terms Relating to Targets 

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

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

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

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

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

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

Become familiar with the checklist of information needs before initiating data collection efforts. 
Knowing the information needs at the outset helps focus attention on those pieces of information 
that are relevant and necessary to assess the threat to human health and the environment, 
enhancing the efficiency of compieting the task. Figure 241 can also be used as a checklist to keep 
track of data that have been collected and to identify remaining information needs. Two other PA 
information acquisition tools are available: 

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

• "Site Assessment Information Directory" (avaiiabie from EPA) contains a much more 
detailed compilation of PA data sources, including names, addresses, and telephone 
numbers of agencies that can provide site assessment information. 

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

• Verify the site name and location (i.e., ensure that the site exists, and is not a duplicate or 
"alias" of another site). 

• Collect and review readily available 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 on 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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Figure 2-1 
Checklist of PA Information Needs 

GENERAL SITE INFORMA TION 

= Site Name and location = CERCLIS ID Number 
~ Type of Facility = Type of Ownership = Site Status (activelinactive) 
== Years of Operation 

o Owner/Operator Information 
o Operational History 
o Environmental Setting 
o Approximate Size of Site 
o Latitude/Longitude 
o Site Sketch 

SOURCE AND WASTE CHARACTERISTICS 

= Source Types and locations = Size of Sources (dimensions) 
o Waste Types and Quantities 
o Hazardous Substances Present 

GROUND WATER USE AND CHARACTERISTICS 

=:J General Stratigraphy and Hydrogeology 
:= Presence of Karst Terrain 
CJ Depth to Shaiiowest Aquifer 
::J Private Wells Within 4 Miles 

(locations, populations served) 

o Municipal Wells With~n 4 Miles 
(locations, populations served. 
blended systems) 

o Distance to Nearest Drinking 
Water Well 

o Wellhead Protection Areas 

SURFACE WATER C';E ~ND CHARACTERISTICS 

o Flood Frequency at Site 
[] Distance to Nearest Surface Water 

o Surface Water Body Types Within 15 Downstream Miles 
:J Surface Water Flow Characteristics Within 15 Downstream Miles 

o Drinking Water Intakes Within 15 Downstream Miles (locations, populations served, blended systems) 
o Fisheries Within 15 Downstream Miles 
o Sensitive Environments and Wetiands Within 15 Downstream Miles 

SOIL EXPOSURE CHARACTERISTICS 

o Number of People Living Within 200 Feet o Number of Workers at Facility 
o SchoolS or Day Care Within 200 Feet (enrollment) o Locations of Terrestrial Sensitive Environments 
o Populations Within 1 Mile 

AIR PA THWAY CHARACTERISTICS 

o Populations Within 4 Miles 
o Distance to Nearest Individual 
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2.1 !NIT!.'" TING THE INVESTIGATION 

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

2.1 . 1 CERCLIS 

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

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

Verify the physical existence of the site. 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 CERCLIS 10 number, not just the site name, because distinct sites can have similar 
or even the same names. The CERCLIS ID number is a unique identifier for each site. Also verify 
the address of the site from a local street map. From the map you can begin to get an idea of the 
site setting. 

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

Useful information concerning local geology/hydrology and general site environs le.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 aiso provide names and phone numbers of agencies and individuals 
you can contact to obtain additional information. CERCLIS can be used to identiiy nearby sites 
using zip code, latitude/longitude, or county identifiers. Your office may have additional in-house 
tracking systems or printouts that list completed investigations. 
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2.1.2 HWDMS 

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

2.2 DETERMINING CERCLA ELIGIBILITY 

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

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

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

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

2.2.1 RCRA Sites 

EPA's Superfund and RCRA programs overlap. Under certain circumstances and for a variety of 
policy reasons, EPA will respond under CERCLA to sites that are subject to RCRA Subtitle C. See 
54 FR 41000, October 4,1989, for EPA's policy on listing RCRA sites on the NPL. As the PA 
investigator, you are responsible for identifying sites that may be subject to RCRA Subtitle C 
corrective action and informing your Regional EPA site assessment contact. Regional EPA site 
assessment personnel will decide whether to continue CERCLA activities or to address the site 
under the RCRA program. 
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Figure 2-2 
CERCLA Eligibility Decision Tree 

Can the site name and location NO Potential NFRAP recommendation 
be determined/verified? -- no site 

t YES 

I , 
Is the site subject to the corrective 

Potential NFRAP recommendation 
action authorities of RCRA YES 

Subtitle C? 
and RCRA response 

+ NO 

I I 
Does the release or threatened 
release involve only crude oil, YES Potential NFRAP recommendation 

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

t NO 

Does the site hold an NRC license; 
Potential NFRAP recommendation are the releases subject to financial YES 

protection under AEA; or is the site and NRC response 

designated under UMTRC.A. ? 

f NO 

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

-- no CERCLA hazardous 
the presence of CERCLA hazardous substances 
substances at the site? 

• NO 

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

• Currently operating RCRA "Treatment, Storage, or Disposal Facilities" (TSDFs). 

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

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

• RCRA "Non- or Late Filers." 

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

All companies handling RCRA-defined hazardous wastes were required to notify EPA of their waste 
handling practices in 1980. Those that complied with this requirement were mailed a RCRA Part A 
Operating Permit Application. Upon submitting the Part A Application, site operators were granted 
interim RCRA status. Facilities with interim status were authorized to continue operations until EPA 
requested submittal of a Part B Operating Permit Application. Many TSFs did not pursue full 
operating permits, but instead changed from TSFs to either "Generator" or "Non-handler" status. 
These "Converter" sites are still subject to the corrective action authorities of RCRA Subtitle C 
because they operated as TSFs after November 19, 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 operated as TSDFs. Some 
companies filed Part A Applications as a precautionary measure to avoid being out of compliance 
with the new RCRA requirements. These companies later notified EPA that they were not, in fact, 
TSDFs and had simply filed to protect 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 themselves to EPA as hazardous waste handlers. Consult these printouts to determine if 
the site being investigated currently has RCRA status. You must also investigate historical RCRA 
status for facilities that operated after 1980. As discussed above, a site that is currently classified 
as a "Generator" may have operated for some period of time after November 19, 1980 as a TSF. 
If so, it is still subject to RCRA corrective action. Determining CERCLA eligibility for such sites 
requires additional efforts including review of historical EPA RCRA files (Section 2.3.2) and, 
possibly, discussions with EPA RCRA personnel. The RCRA status of the site should also be 
checked in the HWDMS database. 

Table 2-1 presents a checklist to evaluate RCRA eligibility. Answering the questions based on your 
review of database and file information, as well as discussions with EPA personnel, may allow you 
to conclude th" site's eligibility for RCRA response. However, determining whether a RCRA site 
meets EP.<\'s polic,! ior ultimate placement on the NPl may be beyond what can be achieved at the 
PA stage (for more information, see EPA's "Regional Quality Control Guidance for NPL Candidate 
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Sites," OSWER Directive 9345.1-08). If during any stage of the PA investigation you come across 
information that leads you to believe the site might be eligible for RCRA Subtitie C corrective 
action, notify your Regional EPA site assessment contact, who will discuss the situation with 
representatives of the RCRA program and decide whether to proceed with CERCLA investigative 
activities. 

Table 2-1 
RCRA Eligibility Checklist 

1. Has the facility treated, stored, or disposed any RCRA hazardous waste for any period of 
time since November 19, 1980? (If the facility or site is a known "protective filer: check 
no.) 

DYes 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? DYes 0 No 

If yes, 

• Does the facility currently have interim RCRA status? DYes 0 No 

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

2.2_2 CERCLA Petroleum Exclusion 

CERCLA authorized Federal response to releases or threatened releases of "hazardous substances" 
and "pollutants and contaminants." CERCLA excludes "petroleum, including crude oil or any 
fraction thereof" from the 'definition of these terms. However, CERCLA does not define the 
specific types of petroleum products excluded. 
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EPA's current interpretation of the petroleum exclusion is that a release or threatened release 
involving solely crude oil, fractions of crude oil, or refined crude oil products (e.g., gasoline) is not 
eligible for CERCLA response action. However, release of a CERCLA hazardous substance (e.g., 
lead, polychlorinated biphenols) mixed with oil through either the addition of the hazardous 
substance to the oil (e.g., oil-based paint, transformer coolant), or as a result of the use of the oil 
(e.g., waste oil containing lead as a result of combustion) i§. subject to CERCLA. In addition, if a 
CERCLA hazardous substance and oil are commingled to the extent 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 assessment contact. EPA will decide whether the 
investigation should continue or the site should be dropped from CERCLA consideration. Some 
sites may have several waste sources, some eligible, others ineligible due to the petroleum 
exclusion. Determining which sources are eligible and ineligible for CERCLA consideration will 
facilitate an accurate evaluation of targets and waste quantity (discussed in Section 3). 

2.2.3 Other Environmental Statutes 

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

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

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

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

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

2.2.4 Sites With No Hazardous Substances 

Occasionally your review of available file information will 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 been, 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 2.5) to visually verify the lack of hazardous waste sources. 
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2.3 FILE SEARCHES 

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

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

2.3.1 Types of Information 

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

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

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

While conducting file searches, always try to obtain copies of source documents. For example, an 
analytical sampling report prepared by the local board of 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 site 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 EPA Regional Files 

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

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

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

You also need to i8search EPA offices outside the Superfund program, such as RCRA and the 
National Pollutant Discharge Elimination System (NPDES) program. They may have permit 
applications and monitoring results with information on specific waste types and quantities, 
sources, type of site operations, and operating status. Coordinate with your EPA site assessment 
contact to access and review files from other Regional programs. 

2.3.3 State Environmental Agency Files 

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

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

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

2.3.4 in-House Files 

Although in-house files generally will not provide information specific to the site, they too can be 
useful sources of information. Research the possibility that other sites in the vicinity have been 
investigated by your office. In-house files for such sites can provide data on local geology, 
hydrology, and other site environs information. In addition, valuable targets information can be 
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" obtained, such as the locations of public drinking water supply wells or surface water intakes and 
the extent of municipal supply systems, 

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

2.4 OBTAINING "DESKTOP" INFORMATION 

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

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

2.4.1 Maps 

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

USGS topographic maps display geographic features of the site and surrounding area. They can be 
used to identify the surface water migration route, nearby wetlands and sensitive environments, 
and the nearest resident. Topographic maps can also be used to record various types of data, by 
highlighting or outlining the surface water migration route, areas served by public and private water 
supplies, and the locations of the nearest resident and nearest well. In sparsely populated areas, 
the topographic map can be used to determine the population residing within each of the distance 
categories, by counting the houses indicated on the map in each distance category and multiplying 
by the average number of residents per household for the county in which the houses are located 
(discussed in Section 3). 

National Wetlands Inventory Maps, available from the U.S. Fish and Wildlife Service (USF&WS) or 
USGS, delineate the boundaries of wetlands and can be used like topographic maps to specify 
wetlands locations, acreage, and frontage miles. Local city and county street maps 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 (FEMA) or from local insurance offices. These maps can be used to determine 
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the floodplain in which the site is located. Property maps delineating historical site boundaries may 
be available from the community or county tax assessor's office. You may want to obtain these 
maps during the site reconnaissance (discussed in Section 2.51. These maps may be useful to 
identify areas that were once part of the site, but are not identified as such on current maps. For 
example, a particular parcel of land that is currently a community baseball field may have 
previously been owned and operated as a landfill by the facility you are investigating. Such 
information is valuable for identifying and characterizing sources. 

2.4.2 Geologic Information 

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

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

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

2.4.3 Databases and Geographic Information Systems 

A variety of databases can provide information about targets. The Geographical Exposure Modeling 
System (GEMS) is maintained by EPA's Office of Toxic Substances and provides U.S. Bureau of the 
Census population data for specified distances around a point location. GEtv1S can be accessed 
online through a personal computer and modem. Your Regional EPA site assessment contact can 
provide information on accessing GEMS. As input, GEMS requires the geographic coordinates of 
the site and the distance categories for which you desire population information. This approach 
meshes conveniently with the PA evaluation of population in concentric distance categories around 
the site, out to a distance of four miles. GEMS does, however, have limitations -- particularly for 
the smaller distances near the site, and for sites in rural areas where populations are typically thinly 
distributed. Section 3.6.2 discusses the application of GEMS data in more detail. 

WELLFAX is a water resource databaSe, maintained by the Nationai Water Well Association 
(NWWA). WEllFAX contains NWWA's inventory of municipal and community water supplies and 
provides the number of households served by public water systems, private wells, and other water 
supply sources. The Federal Reporting Data System (FRDS), maintained by EPA's Office of 
Drinking Water, contains general information including name, address, and population served 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 EPA's Office of Water Reguiations and 
Standards. 

Many States also have databases (usually maintained by environmental agencies) that can be used 
for preliminary identification of public drinking water supplies. Some State geological surveys 
maintain 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 strata underlying the site and in the general area. 

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

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

2.4.4 Aerial Photography 

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

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

Good sources for aerial photographs at the PA stage are local ones, including the iocai tax 
assessor's office, local planning or zoning commission, and the State department of highways and 
transportation. These sources may be able to provide aerial photographs of the site and 
surrounding area relatively Quickly and inexpensively. Other sources of aerial photographs include 
EPA's Environmental Monitoring Systems Laboratory (EMSL)' EPA's Environmental Photographic 
Interpretation Center (EPIC)' the U.S. Army Corps of Engineers (COE), the Soil Conservation 
Service (SCS) of the U.S. Department of Agriculture (USDA), and the USGS. EMSL and EPIC are 
the official EPA departments responsible for providing aerial photography; their main services are 
archival searches for current and historical aerial photographs and interpretive analyses. 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 Telephone Inquiries 

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

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

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

• Does the community have a centralized drinking water supply system? 
• Is it public or private? 
• Is the source of drinking water ground water, surface water, or a combination of the two? 
• Where are the exact locations of the drinking water supply sources (wells and intakes)? 
• What are the names of the drinking water sources (e.g., Wellfield Number 1)? 
• For wells: 

How deep are the wells? 
From which aquifer do they withdraw water? 
Is the water system interconnected such that water from any well is capable of 
reaching any part of the system? 
If so, what percent of the system's output is supplied by each well? 
How many people are served by the drinking water system? 
Does the system supply water to any other community? 
Have there been any problems with ground water contamination in the area? 
Have any wells been closed due to contamination of any kind? If so, request an 
explanation of the circumstances. 
Has the ground water recently been tested (for what and results)? 
Are there private 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 topographic 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 resultsl? 
Are there private intakes located on surface water bodies in the vicinity? 
Can the \t.;ater 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 systems (ask for contactsl? 

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 71 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 habitatsl. 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 numbersl. 

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 1 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. "Te!econference notes" (telecons) or "records of communication" 
(ROCs), as these are known, are common references to the PA narrative report (Section 4.21. 
Several examples are provided in the sample PA narrative report in Appendix C. Note that telecons 
need not be typed; legible handwriting is acceptable. Telecons must document the following: 

• Date and time of the conversation. 
• Site name. 
• Name, affiliation, and telephone number of the person contacted. 
• Name and affiliation of the person making the contact. 
• Purpose of the caii and questions asked. 
• Summary of the conversation and pertinent information obtained. 
• Action items or follow-up activities, if any. 
• Dated signature of the person making the contact. 

2.5 SITE RECONNAISSANCE 

The purpose of a reconnaissance is to visually observe the site and its environs and to collect 
additional info'rmation 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 300.420). Depending 
on information needs and the type of reconnaissance, activities may include an onsite visit, an 
offsite perimeter survey; a site environs survey, and collecting additional information fiom 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 (see Section 2.2 for discussion). 

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

2.5.1 Preparing for the Site Reconnaissance 

To prepare for the site reconnaissance, review what is known about the site and what remains 
unknown after conducting fHe searches (see the checklist of PA information needs, Figure 2-1). 
Decide whether to perform an onsite reconnaissance or an offsite reconnaissance, depending on 
considerations including: 

• Regional EPA specifications for performing site reconnaissance during the PA. 
• Type of site and operations. 
• Amount of information available concerning sources. 
• Status of the site (i.e., active or inactive). 
• Age and reliability of the data available for review. 
• Potential visibility of the site from public access areas. 
• Relative ease or difficulty of obtaining site access. 
• Health and safety concerns. 

Consider whether an onsite reconnaissance is 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 access, and for which little information is available from file searches and desktop 
data collection activities. These same circumstances may make an onsite reconnaissance 
impractical from the perspective of health and safety .- in view of the many unknowns -- and the 
ability to gain legal access. On the other hand, an onsite visit may be most practical, but not 
necessary, for an active facility about which much is known, and whose. operator cooperates in 
granting access and providing requested information. 

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

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

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

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

• Visual observations of the site and its surroundings 
• Descriptions of photographs taken 
• Conversations with site personnel Oi 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 as they occur, rather than at the end of the day 
or when you are back in the office. Also record the time of day for each activity or observation 
entered. For documentation purposes, the logbook must be completed in waterproof ink, 
preferably by a single person. Each page of the logbook must be signed and dated after the last 
entry on the page. Figure 2-3 illustrates a sample logbook page. 

2.5.2 Conducting Onsile Reconnaissance 

The major advantage of an onsite i6connaissance is the opportunity to visually observe the site and 
the sources. Characterizing the site and sources is a critical task in the site evaluation process. 
During the onsite reconnaissance, you may be able to estimate or measure source areas or 
volumes, examine facility files to obtain hazardous waste quantity data, observe waste handling 
practices, and possibly detect sources and targets (e.g., drum disposal area, onsite residents) not 
previously identified during file searches and desktop data research. 

Source Characterization and Target 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 sailor stressed vegetation. 

Also identify any wells on the site, the location of any residences, schools or daycare facilities and 
the populations associated with each, an estimate of the number- of workers if the facility is active, 
and the presence of any onsite sensitive environments. 
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Figure 2-3 
Sample Logbook Page 
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Additional Data C-=clion 

During the onsile -,,-onnaissance you may have the opportunity to review available facility records 
and interview site _~~'t'rators or workers. Look for documents that provide information on the types 
and quantities of \\ "ste produced and/or deposited, These may include waste hauling manifests, 
permits, and inter'-,' waste management records, When interviewing site representatives, attempt 
to gather informe: _"1 concerning past and present disposal practices as well as any past 
environmental pr,-:' ,,,,5, For example, ask if there have ever been any spills at the site, problems 
with contaminati,-' ci an site wells, health problems ,encountered by workers, or complaints from 
neighboring reside":; about odors or other types of environmental impacts, 
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Site Sketch and Photodocumentation 

Prepare a sketch of the site in the logbook noting all important physical features. A drafted sketch 
of the site can be made from the hand-drawn site sketch upon returning to the office. Include in 
the sketch locations and dimensions of all sources, distances from sources to major site structures 
le.g., buildings, site boundaries), locations and distances from sources to all targets le.g., onsite 
residents, wells, surface water bodies, sensitive environments)' significant site features le.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 le.g., 
stressed vegetation, stained soil, leaking drums) with color photographs. Also take a series of 
photographs showing a panoramic view of the entire site. You can also use photographs to 
document other important aspects of the site such as fencing or proximity of residences and 
surface water. Print several copies of the photographs so you can inciude originals vvith each copy 
of the narrative report. 

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

Roll Number 1, 36 photographs available 

Number Time Description 

0800 hours Leaking drums in drum disposal area located on the far east side 
of the property. Photo taken while facing north. 

Health and Safety Considerations 

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

2.5.3 Conducting Oftsite Reconnaissance 

An offsite reconnaissance should generally be performed at aii sites, regardless of vvhether an 
on site reconnaissance is also conducted. An oftsite reconnaissance includes a perimeter survey of 
the facility, a local site environs survey, and collection of additional data from local authorities. In 
cases where you do not conduct an onsite reconnaissance, examine the site and its sources to the 

#-- 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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Perimeter Survey 

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

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

Site Environs Survey 

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

Additional Data Collection 

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

2.6 EMERGENCY RESPONSE CONSIDERATIONS 

During the site reconnaissance, you must be alert for conditions that may warrant immediate or 
emergency action, and notify your Regional EPA site assessment contact of such situations. At 
any time during the site assessment process, a removal may be performed at a site. CERClA and 
the NCP (40 CFR 300.415) authorize and generally define 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 

32 

I 

J 



5 

future problem {e.g" containerizing hazardous substances leaking from deteriorating drums may 
prevent ground water from becoming contaminated). 

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

• Fencing the site 
• Providing 24-hour security to restrict public access 
• Stabilizing waste sources such as leaking drums or overflowing surface impoundments 
• Physical removal of hazardous substances 
• Capping areas of obvious contamination 
• Assessing the need to temporarily relocate populations 
• Providing alternative drinking water supplies 

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

Site conditions that may require immediate response or emergency action are likely to be obvious. 
For example, conditions that allow humans to easily come in direct contact with hazardous 
substances (e.g" unrestricted public access to areas with exposed hazardous substances) may 
warrant some form of emergency response, as wouid site conditions that allow continuous releases 

P of hazardous substances into the environment (e.g .. wet surface impoundments with inadequate 
" overflow controls). Types of conditions that might lead to a removal assessment include, but are 

not limited to: 

• Threat of fire andlor explosion 

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

• Threat of direct contact with hazardous substances 

unrestricted public access to exposed hazardous substances 
runoff carries hazardous substances to publicly used surface water bodies 
hazardous substances have migrated onto residential properties 

• Threat of a continuing release of hazardous substances 

sources are poorly contained (e.g., deteriorating drums), possibly threatening ground 
water by releasing hazardous substances at or below the surface 
surface impoundments with inadequate diking, located on the banks of a river prone 
to flooding 

• Threat of drinking water contamination 

suspected release to ground water where private residences rely on shallow wells 
for drinking water 
underground storage tanks may be leaking near a municipal well 
private well users have reported foul-smelling andlor foul-tasting water 
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These are just a few examples of site conditions you should be aware of while conducting the PA, 
and especially during the site reconnaissance. These examples are not inclusive of all site 
conditions that might indicate the need for a removal assessment. However, not 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 site is unique and the need for a removal assessment must be 
based on site-specific conditions. If during the site reconnaissance you observe conditions that you 
believe require immediate action to mitigate a threat to public health or the environment, notify 
your Regional EPA site assessment contact as soon as possible to discuss the situation. 

2.7 POTENTIAL RADIOACTIVE WASTE SITES 

Radioactive waste sites pose special hazards for field investigators, and EPA discourages Superfund 
personnel from physically approaching such sites during a perimeter surveyor onsite 
reconnaissance. Because of the unique considerations associated with radiation sites and the 
special skills required to evaluate and minimize radiation exposures, investigation of radiation sites 
beyond the PA is generally implemented by EPA's Office of Radiation Programs 10RP). 

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

• Department of Energy IDOE) or Department of Defense 1000) facilities. 

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

• Contractor, supplier, or research facilities of DOE predecessor agencies IAtomic Energy 
Commission, Energy Research and Development Administration). 

• Private or public nuclear energy production or research facilities le.g., power plant, 
university). 

• Aircraft, submarine, or shipbuilding facilities. 

• Mining and related facilities le.g., production, milling, processing). 

• Deep well injection facilities. 

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

• Facilities employing industrial radiography. 

If you are conducting an on site 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: 

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

materials handling, storage, or disposal. 

You may find information relating to radioactive materials during earlier stages of the PA such as 
file searches or desktop data collection activities. Such information may include permits, permit 
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'" '-.~ applications, manifests, materials handling or disposal records, and statements from officials or 
facility personnel obtained through interviews. If at any time during the PA 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. 

35 



& 1I1I .... III'.;71·1i .. llliil;17=·~Jifi~N~--~?'~'t'f~~~i;lIi77~rrj'~;-tF~'~·--II·IIB1~r~-~2SlItl'''IIIIII''''''IIIIIIII''''IIIIIIIIII''II''''1l 

3. SITE EVALUATION AND SCORING 

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

• Section 3,1 discusses the importance of professional judgment to evaluate the likelihood of 
hazardous substance releases and exposure of targets to released substances, particularly 
to apply available analytical data, 

• Section 3,2 describes the task of site, source, and waste characterization as a fundamental 
prerequisite to pathway evaluation and site scoring, 

• Sections 3,3 through 3,6 provide specific guidance and instruction to evaluate and score 
the ground water, surface water, soil exposure, and air pathways using standard PA 
scoresheets, 

A copy of the PA scoresheets is provided as Appendix A, The scoresheets package functions as a 
self-contained workbook providing all the basic tools to apply collected data and develop a PA 
score, The scoresheets package contains worksheets, factor value tables, scoring forms, and brief 
instructions. Sections 3.2 through 3,6 provide guidance that directly addresses the scoresheets 
and also a~plies to the PA-Score computer program (Section 4,3,2), 

3.1 IMPORTANCE OF PROFESSIONAL JUDGMENT 

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

To know whether a release has occurred and whether specific targets have been exposed requires 
analytical sampling data detecting hazardous substances onsite and showing the presence or 
absence of hazardous substances in environmental media and at targets. This iequires 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 regulatory agency files for PA sites. This poses a dilemma for the PA 
investigator. Compounding the dilemma is the fact that, due to the structure of HRS and PA factor 
values, targets exposed to hazardous substances are weighted many times more heavily than 
targets not exposed, and for targets to be exposed, a hazardous substance must be released from 
the sits. 

3.1.1 Applying Existing Analytical Data 

As an initial site investigation consisting primarily of a review of existing information about the site 
and a comprehensive study of targets, acquiring site-specific analytical data through environmental 
sampling is generally not within the scope of the PA. SUCh data may be available in site files and 
company records if routine company monitoring, a contracted site investigation, State or local 
Department of Health investigations, or emergency action has occurred. In most cases, however, 

37 



the site will not have been sampled in the past. When sampling data are available for a PA site, 
they must be examined carefully with respect to their suitability for drawing conclusions about· 
hazardous substance releases and exposure of targets. 

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

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

• Previous sampling may not have been extensive enough to fully characterize the site and 
the 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.: QC/QA procedures; limited 
analysis, rather than full-spectrum Target Compound List (TCl) analysis). 

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

For these reasons, existing analytical data for PA sites should be very carefully reviewed to ensure 
that they do not lead to false negative conclusions. The fundamentals of an appropriate sampling 
strategy specific to the site, and specific to the needs of the Superfund site assessment program, 
wi!! be for,mufated bv yOU for sites that appear to '.to/arrant further inVestigation through an SL 

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

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

Analytical data can also be used to support hypotheses that no release has occurred and that 
targets have not been exposed, but the analytical data themselves should not generally be the sofe 
or principal consideration leading to the hypothesis. For the reasons outlined above, existing 
analytical data indicating that a particular site, source, target, or sample is "clean" or contains 
hazardous substances below background levels must be viewed with caution. Applying existing 
analytical data as the principal support for hypotheses that rule out the occurrence of releases and 
the exposure of targets requires that the data definitively demonstrate that a problem does not 
exist; indications alone are not sufficient unless convincingly supported by other evidence. 

In some cases, existing analytical data may be sufficiently reliable to confidently rule out the 
occurrence of releases and exposure of targets, and to confidently characterize the hazardous 
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 
Substances of Concern." In particular, identify the sample media and locations, and list the 
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substances detected in SOUiCe, environmental, and target samples, along with their corresponding 
maximum concentrations. 

3.1.2 Applyina Professional Judgment 

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

Critical PA professional judgments take the form of hypotheses that: (1) a release of a hazardous 
substance is or is not suspected to have occurred; and (2) specific targets are or are not suspected 
to have a relatively high likelihood of exposure to released substances. Targets likely to be 
exposed aie termed "primary targets l " while others are called "secondary targets." 

Formulating appropriate hypotheses on these points is the essence of professional judgment. To 
assist in this process, 'Criteria Lists' present a series of Questions relating to the site, its 
surroundings, pathway characteristics, and targets. Their purpose is to get you thinking about the 
types of site-specific characteristics and conditions that may favor the release of hazardous 
substances and their migration to specific targets. The Criteria Lists are included in the PA 
scoresheets. Detailed discussion of pathway-specific Criteria Lists and guidance to apply them are 
presented for each pathway in 5ections 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 indicate a potential problem. 
• In the absence of analytical data, Qualitative information indicate a potential problem. 

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

• Analytical data alone demonstrate there is no problem. 

• Analytical data coupled with other, Qualitative information supports a conclusion that there 
is no problem. 

• In the absence of analytical data, Qualitative information supports a conclusion that there is 
no problem. 

When you have completed the PA, you will have a set of hypotheses regarding releases and 
targets. If the site advances to an 51, these hypotheses will form the foundation for the 51 
sampling plan. Most 51 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 best to err on the side of caution and conclude that 
specific targets are affected and lor that a release has occurred. By not underestimating the 
potential threat, the worst outcome is that an 51 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 51, that releases have occurred, and that targets (and 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 the site. CERCLIS can often provide the official site name, site identification number, street 
address, geographic coordinates, and other basic information (Section 2.1.11. 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 location of the site within the State and obtain the appropriate USGS 7.5-minute 
Quadrangle topographic 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 from CERCUS by determining them yourself. Use EPA's standard operating procedure 
(SOP; Appendix EI to determine latitude and longitude coordinates by linear interpolation from the 
topographic map to within 0.5 second precision. Attach completed SOP worksheets as a reference 
to your PA narrative report (Section 4.21. 

Suggestions on how to pursue other general descriptive information are offered in the following 
subsections. Additionally, it is essential to collect qualitative (descriptive I and quantitative (to the 
extent it can be approximated) information about wastes associated vvith the sits. Technical data 
about sources and quantity of wastes in each source are critical to site assessment; obtaining this 
information is also addressed in the following subsections. 

Pages 1 through 4 of the PA scoresheets provide space to present general site and source 
information. Your PA narrative report (Section 4.21 should contain similar summary information. 
Specific elements include: 

• . Official site name. 
• CERCUS identification number. 
• Location: street address, city, county, State. 
• Geographic coordinates: latitude/longitude; township, range, section. 
• Owner/operator names, addresses, telephone numbers. 
• 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 prior 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 areal 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. i Site Description and Source Characterization 

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

General Site Description 

Definition: ~ -- 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. 

Examine existing file information in the Regional EPA and State environmental agency offices 
(Section 2.3). Identify the site owner and operator (individual, organization, or company), address, 
and telephone number. Note that the "owner" and the "operator" may be two different parties. 
Depending on Regional guidance, you may want to verify this information by contacting a 
representative of the facility owner 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 files 
at the facility itself (during an onsite reconnaissance, for example), you may be able to obtain 
engineering plans or field layout diagrams showing buiidings, structures, roads, and waste handling 

r" areas on the site. These can be very useful in physically characterizing the site and providing 
... . insights into its operational history. For each PA, whether such materials are available or not, you 

also need to view and photograph the site during your reconnaissance to document current 
conditions (see Section 2.5). 

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

Source Identification and Characterization 

Summarize waste treatment, storage, or disposal activities that have or may have occurred both in 
the past and at present; note if these activities are documented or alleged. It is especiaiiy 
important to identify the specific areas where waste disposal, deposition, storage, or handling may 
have occurred -- these represent the sources that you evaluate for waste quantity (Section 3.2.2). 
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Definition: Source -- An area where a hazardous substance may have been deposited, stored, 
disposed, or placed. Also, soil that may have become contaminated as a reslj!t of hazardous 
substance migration. In genera!, hO'vvever, the volumes of air, ground water, surface water, and 
surface water sediments that may have become contaminated through migration are not 
considered sources. 

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

Sources can be delineated and characterized through visual inspection during site reconnaissance; 
interviews with facility representatives, employees, or neighbors; and file searches (especially those 
at the facility itself) for disposal records, waste manifests, and waste sampling data. Another 
useful reference is aerial photography (see Sectio'n 2.4.4). Historical air photos may identify 
sources that are no longer discernible on the ground due to physical changes to the facility or 
surrounding topography. Manifests listing types and Quantities of hazardous waste materials 
transported or deposited may be available for periods after 1980, when this type of record-keeping 
became mandatory. Some types of permit appiications, including National Pollutant Discharge 
Elimination System (NPDES) 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 significant resources or features pertinent to the ground water, surface water, soil 
exposure, and air pathways. Note ground water monitoring or drinking water wells on or near the 
site. Determine if portions of the site are located in surface water. Describe surface water bodies 
and identify residences, schools, or sensitive environments on or adjacent to the site. 

42 



a nttr7mn -e E 778*>. ?' 

Table 3-1 
Source Type Descriptions 

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

Surface Impoundment: a topographic depression, excavation, or diked area, primarily formed 
from earthen materials (lined or unlined) and designed to hold accumulated liquid wastes, wastes 
containing free liquids, or sludges that were not backfilled or otherwise covered during periods 
of deposition; depression may be dry if deposited liquid has evaporated, volatilized or leached, or 
wet with exposed liquid; structures that may be more specifica!ly 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 Ii.e., buried or backfilled). 

Drums: portable containers designed to hold a standard 55-gallon volume of wastes. 

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

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

Pile: any non-containerized accumulation above the ground surface of solid, non-flowing 
wastes; includes open dumps. Some types of piles are: Chemical Waste Pile -- consists 
primarily of discarded chemical products, by-products, radioactive wastes, or used or unused 
feedstocks; Scrap Metal or Junk Pile -- consists primarily "f 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. 

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

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

An example of the type of brief site description to record on page 2 of the PA. 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, 
and various solvents. Wastes were 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 (DOH) investigated citizen complaints about 
·suspiciaus· liquid wastes pooled in impoundments on the abandoned property. Samples of soil 
near the surface impoundments revealed lead (231 mg/kg) and Cr,3 (12.400 mg/kg). According 
to DOH records, samples for VOC analysis were also collected, but the results could not be 
found in the file. DOH secured the site with cyclone fencing in 1988. 

Surrounding businesses obtain drinking water and process water from a single well that serves 
all facilities in the park. The well is located approximately 900 feet northwest of the site. The 
nearest residence is approximately 0/. mile to the east of the industrial park. 

A drainage ditch originates on the site and follows the western perimeter; the ditch passes 
several other industrial establishments before entering a marshy area approximately 2,000 feet 
north of the site. little Creek emerges from the marsh and flows 2.1 miles 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, dwelling.o ac~ess roads, parking areas, drainage patterns, 
ponded water, water bodies, stressed veg'etation, barren areas, wells, sensitive environments, and 
so forth. If necessary, enlarge areas of the ~ketch to illustrate details of specific conditions. Your 
sketch should provide sufficient detail to locate critical pathway elements and to reference previous 
sampling locations (if available for the site). Note significant natural features as well as buildings 
and other structures. Appendix C includes an example site sketch for the PA narrative report, 
which may be included in the scoresheets. 

3.2.2 Waste Quantity and Waste Characteristics 

The heart of waste characterization during the PA is an estimation of the quantity of potential 
wastes associated with all 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 wiii never be truly 
compiete. 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. Consequent/y, 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 to 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 waste present produces at least the PA minimum waste 
characteristics factor category score (discussed later in this section). 

Tiered Approach to Evaluate Waste Quantity (Wo) 

For each source, waste quantity may be evaluated by one or all of four different measures called 
"tiers": constituent quantity, wastestream quantity, source volume, source area. PA Table 1 a 
(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 waste characteristics factor category score. 

_ CD Hazardous constituent quantity refers to the mass of pure hazardous substances present in a 
'C' source. Detailed disposal records andlor detailed analytical data are necessary to evaluate 

hazardous constituent quantity; this level of information is not often available for PA sites. 

G Waste stream quantity refers to the total mass of each particular type of waste present in the 
source. For example, a trench that received a known number of drums of spent solvent, a known 
mass of lead batteries, and a known volume of creosote-treated railroad ties could be evaluated on 
the basis of these three distinct wastestreams by 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 
available, are needed to properly evaluate wastestream quantity. 

If records are avaiiable 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 

a e 
Sources are most commonly evaluated at PA sites on the basis of'volume 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 fiies, facility maps or engineering plans, and aerial 7 
photographs are all good approaches to determine source dimensions. When estimating source ! &11<., -k. 
dimensions, it is a good practice to extrapolate those dimensions to cover the full area where you ~"~l "~,,..tL 
suspect hazardous substances may have been deposited and to include the total possible area of 
soil that may have been contaminated by substances associated with the sources. Recall the 4t",-,,- ,-- cLh 
definition of "source" and, if you suspect that areas between sources may also be contaminated, , ~'+u",·,u.J':L 

evaluate those areas as separate sources as well. J 
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General Instructions to Score Waste Characteristics (WCI 

Turn to PA Table 1 a (page 5 of the PA scoresheets) and note the four horizontal tiers. In the 
volume and area tiers, the leh-most column lists a variety of source types. Moving horizontally 
aCiOSS the table for each source type, the next three columns provide volume and area ranges for 
each source type. Each range corresponds to a waste characteristics factor category score (WC) 
given at the top of the column (18, 32, or 1001. 

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

Example: Single-source site 

Source type: Landfill 
Constituent quantity: Not available 

Not available Wastestream quantity: 
Volume: 
Area: 

Site WC 

7 million ft'; WC = 32 
250,000 ft'; WC = 18 

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 1 a; this yields a waste quantity (WQI 
value for each source. Sum the highest WQ values, among the tiers evaluated, for all sources. 
From PA Tabie 1 b, assign WC corresponding to the range into which the summed WQ falls. 

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

Source type: 
Constituent quantity: 
Wastestream quantity: 

Volume: 
Area: 

Example: Multiple-source site 

Landfill 
Not available 
Not available 
7 million ft'; WQ = 7 million -i- 67,500 = 103.7 
250,000 ft'; WQ = 250,000 -i- 3,400 = 73.5 

Drums 
Not available 
750 drums x 50 gal/drum x 10 Ib/gal 
WQ = 375,000 .;- 5,000 = 75 
750 drums; WQ = 750 .;- 10 = 7.5 
Not evaluated 

375,000 Ib 

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

From PA Table 1 b, site WC = 32 

Evaluating constituent quantity and/or wastestream quantity is no different from volume and area 
evaluations, except that mass (in pounds I 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 Tables 1 a and 1 b, general 
instructions for evaluating WO and determining we for sites having a singie source and sites \l/ith 
multiple sources are summarized below. 

For sites with only one source: 

1. Identify source type (Table 3-1). (Lee,.,; \. I \ , -". '. "ct, ""1"" Ad MCA0( , ~( c.vU·j ) -lr...J;:'S 
~~ i'l(::,-(~[wl'l\ ('('''Y."+r~ .... 0'_(-S ,0l'"<VItQ,fi\A SC, i II f):e, k ... Md 

2. Examine all waste Quantity data available. h<:J,.I;v.,~ .011""1/ 

3. Estimate the mass or dimensions of the source. 

4. Determine which Quantity tiers to use based on the source information available (see PA 
Table 1 a 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 1 al. 

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

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

For sites with multiple sources: 

1. Identify each source type (Table 3-1 I. 

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 1 a 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 
, a. identify the highest resulting waste Quantity value (WO), among the tiers evaluated, 
for each source_ Sum the highest WQs for all sources. 

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

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

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

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

• For 16 25-gallon containers and 20 drums labeled carbon tetrachloride (pure 
substance), determine the total volume in gallons (assume a 50-gallon volume for 
drums not otherwise specified) and convert to mass (10 pounds per gallon). The 
resulting quantity of hazardous constituent is 14,000 pounds (((16 x 251 + (20 x 50)) 
x 10)' which yields a PA waste characteristics score of 100. 

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

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

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

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

Hazardous '"Vastestream (known quantity of a single type of waste) 
Determine mass of each wastestream. If necessary, convert volume to pounds. If there is 
only one wastestream and the wastestream quantity is less than 500,000 pounds, assign we 
18; if greater than 500,000 and less than 50 million pounds, assign WC 32; if greater than 50 
million pounds, assign we 100. 

If there is more than one wastestream, divide each wastestream mass by 5,000 and sum the 
results to obtain a wastestream WO. Add the wastestream WO to other partial WO values 
calculated for sources at the site, and assign we from PA Tab!e 1 b. 

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

For standard 55-gallon drums, assume the volume of each is 50 gallons (allowing a 5-gallon 
headspace). If there are less than 1,000 drums (50,000 gallons) at the site, we is 18; if 



greater than 1,000 and less than 100,000 drums (50,000 gallons < V < 5 million gallons), 
we is 32; if more than 100,000 drums, or greater than 5 million gaiians, we is 100, 

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

Tank and Non-drum Container Volume 
For a source consisting of tanks or containers other than drums, sum the volumes of the 
containers (in like units of measure) and convert the total volume to gallons, Assign we a 
value of 18 if the total volume is less than or equal to 50,000 gallons, we 32 if volume is 
greater than 50,000 and less than 5 million gallons, and we 100 if volume is greater than 5 
million gallons, 

If there are other sources, along with tanks or containers, divide the total non-drum volume 
(gallons) by 500 to determine the non-drum volume WO value, Add the non-drum volume WO 
to the other source WO values calculated for the site, and assign we from PA Table 1 b, 

Volume and Area Conversions 

cubic yard = 27 cubic feet 

acre = 43,560 square feet 

Landfill Volume (length x width x depth) or (area x depth) 
If surface area and depth of excavation for landfilling operations are known or can be 
estimated, calculate landfill volume in cubic yards, Landfill volume less than or equal to 
250,000 yd' receives a we value of 18; greater than 250,000 and less than 25 million yd' 
receives we 32; and greater than 25 million yd' receives we 100, 

If there are other sources, along with the landfill, divide the landfill volume (yd') by 2,500 to 
determine the landfill volume WO value, Add the landfill volume WO to the other source WO 
values calculated for the site, and assign we from PA Table 1 b, 

Landfill Area (length x width) 
Measure or estimate landfill surface area in square feet or acres, If the area is less than or 
equal to 340,000 ft' (7,8 acres), assign we 18; if greater than 340,000 and less than 34 
million ft' (780 acres), assign we 32; if greater than 34 million ft' (780 acres), assign we 
100, 

If there are other sources, along with the landfill, divide the landfill area (ft') by 3,400 to 
determine the landfill area WO value, Add the landfill area WO to the other source WO values 
caicuiated for the site, and assign we from PA Table 1 b. 

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

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

If there are other sources, along with the surface impoundment, divide the surface 
impoundment area (ft2) by 13 to determine the surface impoundment area WO. Add this WO 
value to the other source WO values calculated for the site, and assign WC from PA Table 1 b. 

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

If there are other sources, along with contaminated soil, divide the contaminated soil volume 
(yd') 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 1 b. 

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 ft' (78 acres); 32 if area is greater than 3.4 
million and less than 340 million ft' 17,800 acres); and 100 if area is larger still. 

If there are other sources, along with contaminated soil, divide the contaminated soil area (It') 

by 34,000 to obtain a contaminated soil are.a WO. Add this WO value to the other source WO 
values calculated for the site, and assign WC from PA Table 1 b. 

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 (with and without 
permits), fire records, known or alleged discharges, and similai evidence. You may also use 
evidence of stained soil, stressed vegetation or areas barren of vegetation, and available 
analytical data lif any) to estimate areas of contaminated soil. 

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

Pile Volume 
If you know or can estimate the volume of waste making up a source pile, convert units to 
cubic yards. Assign WC a value of 18 if the volume is less than or equal to 250 yd', WC 32 if 
volume is greater than 250 and less than 25,000 yd', and WC 100 if volume is greater than 
25,000 yd'. 
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If there are other SOUices, along '-''lith the pile, divide the pile volume (yd 3) by 2.5 to determine 
the pile volume WO value. Add the pile volume WO to the other source WO values caicuiated 
for the site, and assign we from PA Table 1 b. 

Pile Area (land surface area under the pile) 
Estimate the area under a source pile and express in square feet. Assign we 18 if area is less 
than or equal to 1,300 ft'; 32 if area is greater than 1,300 and less than 130,000 ft'; and 100 
if area is greater than 130,000 ft'. 

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

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

If there are additional sources, along with the "other" source, divide the "other" source volume' 
(yd') by 2.5 to determine the source volume WO value. Add the volume WO to the additional 
source WQ values calculated for the site, and assign we from PA Table 1 b. 

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

If there are other sources, along with the land treatment area, divide the land treatment area 
(ft') by 270 to obtain the land treatment area WO value. Add this WO value to the other 
source WO values calculated for the site, and assign we from PA Table 1 b. 

Concluding Note 

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

Remember to evaluate 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 arrive at the site WOo Assign we on the basis of this 
total site WOo 

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

The assigned we is applied as the waste characteristics factor categGry score under all four 
pathways, except if primary targets are present. Sections 3.3.3, 3.4.3, and 3.6.3 discuss these 
exceptions on a pathway-by-pathway basis. 
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GROUND WATER PATHWAY 

3.3 GROUND WATER PATHWAY 

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

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

The principal threat under the ground water pathway is the threat posed to drinking water and to 
populations relying on ground water as their source of drinking water. Therefore, the targets 
evaluation is primarily concerned with identifying drinking water wells, and their associated 
populations, within the 4-mHe target distance limit {radiusi around the site. 

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

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

Definition: Aquifer -- 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. Otl,er local sources of information may include well drillers, well logs 
(possibly maintained by local or State government agencies), and university geology departments. 
Briefly describe the local geology, subsurface stratigraphy, aquifers, and aquifer uses within 4 miles 
of the site. Record this summary on page 6 of the PA scoresheets. 
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3.3.1 Likelihood of Release 

GROUND WATER PATHWAY 
L1KEL!HOOD OF RELEASE 

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

Criteria List for Suspected Release to the Ground Water Pathway 

The Criteria List helps guide the process of deveioping hypotheses about two very important 
aspects of the site: whether a hazardous substance is likely to have been released to ground 
water; and whether any drinking water wells are likely to be exposed to a hazardous substance as 
a result of a release. The Criteria List suggests a number of characteristics of the site and its 
environs to consider in reaching conclusions on these points. Answer the questions in the left·hand 
column of the Criteria List, which deal with a suspected release; the right· hand column, dealing 
with primary targets, is evaluated in connection with the Targets factor category (Section 3.3.2) if 
you conclude that a release to ground water is likely to have occurred. 

Carefully consider each element on the Criteria List within the context of the site and its environs. 
r- Answers to every question on the list, however, are unlikely to be available for many sites. You 
" _ need not spend excessive amounts of time trying to develop detailed information to respond to 

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

c 

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

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 reconnaissance, 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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GROUND WATER PATHWAY 
LIKELIHOOD OF RELEASE 

Suspected Release Considerations 

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

(j) Are sources poorly contained' 

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

• Leaked, spilled, or spread on the ground. 
• Buried underground. 
• Deposited in trenches or impoundments in permeable soils . 
•. Deposited in sources lacking complete containment. 

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

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

Many source types are likely contributors to ground water contamination because they are 
situated in or on the ground. Examples include underground tanks, landfills, surface 
impoundments or lagoons, 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" jf it produces a waste characteristics 
factor category score (We) of 32 or mOie. 

GiJ 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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GROUND WATER PATHWAY 
LIKELIHOOD OF RELEASE 

soil types in the area of the site from the County Extension Office of the USDA Soil 
Conservation Service (SCS), or from soil survey maps published by the SCS for most counties 
in the nation. 

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

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

(j) Is the subsurface highiy permeable or conductive? 

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

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

® Is drinking water drawn from a shallow aquifer? 

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

(j) Are suspected contaminants highly mobile in ground water? 

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

@ Does analytical or circumstantiai evidence suggest ground water contamination? 

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

• Analytical data provide indications of hazardous substances in ground water, regardless 
of whether you can specifically attribute those substances to the site. 
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" Monitoring 'vvalls aie pi6sent onsite .. 

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

• Users of nearby drinking water wells have complained to the Health Department about 
"funny tasting" water. 

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

Special Considerations When a Re!ease !s Not Suspected 

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

Depth to Aquifer 

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

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

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

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

(2) An estimate of the depth below land surface (bls) to the top of the shallowest aquifer 
that supplies drinking water. 

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

Usually, estimating the deepest point at which hazardous substances are suspected to be located is 
a function of the types of sources at the site. For example, at a landfill the deepest point of 
hazardous substances could be estimated as the depth (bls) of the landfill itself. Similarly, the 
maximum depth of a surface impoundment or lagoon might be used. For waste piles, drum storage 
areas, or other above-ground sources, the deepest point of hazardous substances might be the 
ground surface itself. 
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If previous site investigations (by a State agency or the site owner, perhaps) involved 
environmental sampling, the 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 sources that extend below the ground surface, but whose actual depth cannot be estimated, 
you may assume depth of waste deposition to be 6 feet. 

Don't get hung up on trying to pinpoint the depth of the deepest hazardous substances. Unless 
one or more sources are actually deep in the ground (for example, an underground storage tank or 
an excavated landfill), there's not likely to be a great difference between the true depth of 
hazardous substances, a default depth of 6 feet, or the ground surface. The depth of the aquifer 
itself is generally the more important concern. 

You can most directly determine the depth to the top of the shallowest aquifer by interviewing 
local water supply officials. This can be done via telephone from your office, or during a meeting 
as part of your offsite reconnaissance. Other sources may include the local Health Department, 
where the County Sanitarian or similar official is responsible for testing the potability of well water, 
and local well drillers. Since aquifers are usually laterally extensive, and because variations in 

~ surface topography 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 scoresheet (page 8 of the PA scoresheetsl. 

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

in addition to interviews as discussed above, other primary sources of information on local 
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 agencies, or obtained from a local drilling company. . 

Karst Terrain 

"Karst" is a kind of terrain with characteristics of relief and drainage arising from a high degree of 
rock solubility. The majority of karst conditions occur in limestone areas, but karst may also occur 
in areas of 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 
formations, karst formations and karst aquifers transmit larger quantities of water and do so much 
more rapidly. Water in karst aquifers moves through solution channels in rock material; water in 
other types of aquifers moves through pores or cracks, or along fractures and faults. The 
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comparison is somewhat akin to water movement through a pipe vs. a sponge. Thus, hazardous 
substances associated with a site located in karst terrain are more likely to reach ground water 
than substances from a site with similar conditions located in a non-karst area. Once in ground 
water, hazardous substances in a karst aquifer are also apt to travel farther and less impeded than 
they might in other rock types. 

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

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

Scoring likelihood of Release 

After completing your evaluation of the Criteria list for releases to ground water, including depth to 
aquifer and karst considerations, you should have a hypothesis as to whether you do or do not 
suspect a release. The following pages explain how to assign a score to the Likelihood of Release 
factor category, depending on whether your hypothesis is "Suspected Release" or "No Suspected 
Release. " 
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Definition: A professional judgment conclusion based on site and pathway conditions indicating 
that a hazardous substance is likely to have been released to ground water. 

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

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

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

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

• Liquid wastes and 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; and 
the water table is known to be present at depths ranging from 20 to 50 feet within 2 
miles of the site. 

Scoring Instructions: Hypothesize and score a suspected release when available information 
leads you to conclude that there is a relatively high likelihood of a hazardous substance having 
migrated to ground water. Assign a score of 550 to factor #i (Suspected Release) on the 
ground water pathway scoresheet (page 8 of the PA scoresheets); assign the score under 
Column A and use only Column A for the ground water pathway. Do not assign a scure to 
factor #2 (No Suspected Release). 

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

59 



GROUND WATER PATHWAY 
LIKELIHOOD OF RELEASE 

Factor: No Suspected Release 

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

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

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

Scoring Instructions: If you do not suspect a release to ground water, there are two possible 
":or~s 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 Crileria List 
and their evaluation is discussed on pages 56 to 58. 

If you do not suspect a release and: 

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

• The depth to aquifer is 70 feet or less, assign a score of 500 to factor #2. 

If neither of these two specific conditions applies, assign a score of 340 to factor #2. 

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

Ground water pathway targets are drinking water supply wells within 4 miles of the site. For every 
PA site, you must develop a good understanding of the drinking water supply situation within the 
4-mile target distance limit, and perform a comprehensive survey of drinking water supply systems 
and the number of people they serve. Very often, drinking water is 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 wells but, in 
the course of developing information about water supplies, you must also find out about surface 
water sources of drinking water (Section 3.4.2). 

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

Mu!tip!e·AQuifer Systems 

In researching the local water supply situation, you may find that drinking water is drawn from 
more than one aquifer. I n many areas, multiple-aquifer systems provide drinking water from 
different aquifers at different depths. In such situations, the deeper aquifer(s) 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 drinking water 
populations, it is a good practice to develop as much information as possible concerning the 
populations associated with specific aquifers; such information may be useful to the SI if the site 
advances to that stage. 

Municipal Drinking Water Supplies 

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

,"" Drinking Water Supplies in Areas Not Served by a Municipal System 

After identifying municipal wells, intakes, and distribution systems, investigate water supplies in 
areas outside of the municipal systems. People in these areas probably obtain water from private 
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and community wells and/or intakes. Water authority officials may also be able to provide this 
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 used. 

Identifying the Nearest Drinking Water Well 

In addition to evaluating drinking water populations, the PA considers the proximitY of the nearest 
drinking water well. If the areas around the site are supplied exclusively by municipal systems, the 
nearest drinking water well (and ground water target population) is easily determined through 
intervie ..... /s ""-lith local vlat6r officials as discussed above. However, if areas around the site (closer 
than the nearest municipal well) do not have municipal water service, you'll want to have a good 
understanding of how drinking water is obtained and where the "nearest well" is located. If this 
still isn't clear after interviewing local officials, you may want to conduct a local survey. This 
might entail a ·windshield" survey in which you drive through selected areas looking for residences 
with wellheads or pumphouses on the property and note their location on the topographic map. In 
some instances, a door-to-door survey may be appropriate, in which you briefly interview residents 
about their source of drinking water. Due to potential community relations concerns, be sure to 
consult your supervisors before undertaking such a survey. Windshield or door-to-door surveys 
need not be extensive, but iimited to areas where you need to confirm locations of critical wells. 

Evaluating Drinking Water Populations Served by Ground Water 

Transcribe all of the 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 drinking water wells i" e f, ~m the site. On the 
topographic map, draw a series of concentric circles around the site with radii of Y. mile, Y, mile, 1 
mile, 2 miles, 3 miles, and 4 miles. Evaluate drinking water populations according to the location 
of wells within these distance categories. Note that it is the location of the well that is important, 
not the location of the population served by that well. 

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

Populations Served by "Blended" Municipal Systems 

A blended system is defined as "a drinking water supply system that can or does combine (e.g., via 
connecting valves) water from more than one well or surface water intake, or from a combination 
of wells and intakes." For PA purposes, it is the capability for interconnection that defines a 
blended system; for example, connecting lines between different parts of a distribution system may 
exist to allow uninterrupted service to the entire system in case of well failure or other emergency 
in one part of the system. Even if this capability has never actually been placed in service, the 
system is still considered a blended system. 
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From interviews with local water officials, you should know whether any of the local systems are 
blended. If any systems are blended, you may need to apportion the drinking water population to 
individual wells (and intakes, if any). 

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

Local water officials can provide information on the number of people or connections served by 
each blended system, and the average annual production or production capacity of each well land 
intake}. If any single well in the system can or does contribute more than 40 percent of the total 
output of the system, apportion populations to each well land intake} on the basis of their relative 
contributions to the total. Do this on the basis of average annual production. If those data are not 
available, use production capacity instead. For example, consider a blended system drawing 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 (gal) Production Population Population 

1 2.4 billion 29.3% 29.3% 35,160 

2 3.8 biiiion 46.3% 46.3% 55,560 

3 2.0 billion 24.4% 24.4% 29,280 

8.2 billion 100.0% 100.0% 120,000 

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

If no well in a blended system can or does contribute more than 40 percent of the total system 
output, simply divide the total population equally among each well (and intake). For example: 
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Well Avg. Annual 
No. Production (gal) 

1 3.1 billion 

2 2.4 billion 

3 2.7 billion 

8.2 billion 

% Total % Total Apportioned 
Production Population Population 

37.8% 33.3% 40,000 

29.3% 33.3% 40,000 

32.9% 33.3% 40,000 

100.0% 100.0% 120,000 

If neither average annual production nor production capacity data are available. apportion the 
population equally among each 'Nell (and intake) as a default measure. 

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

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

Backup Backup 

1 2.5 billion 30.5% 25.0% 33.3% 

2 2.4 billion 29.3% 25.0% 33.3% 

3 2.7 billion 32.9% 25.0% 33.3% 

4 0.6 billion 7.3% 25.0% --
bkup 

8.2 billion 100.0% 100.0% 100.0% 

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

If the blended system being evaluated also includes backup or standby surface water intakes, 
apportion populations to them only in connection 'vvith your evaiuation of surface water pathway 
targets (Section 3.4.2). 

Populations Served by Other Municipal Systems 

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

Populations Served by Private Domestic or Community Wells 

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

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

Worker and Student Populations 

Drinking water populations should include all people served by a given water supply system -­
whether at home, in schools, or the work place. Water authorities commonly report the number of 
service connections, rather than the number of people drinking water from the system. Drinking 
water populations estimated by 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 (as, for example, through the municipal system), student populations can be 
determined by telephone calis to school administrative offices. The drinking water supply of a 
major industrial installation (which may have its own weii, or may be served by the municipal 
system) may be similarly investigated. However, due to the lower influence of more distant 
populations, time-consuming inquiries should generally be limited to distances less than 1 mile from 
the site. Unique exceptions to investigate beyond 1 mile are large institutions (e.g., university, 
large business complex) where thousands of students or workers drink ground water; also, any well 
that you suspect may be a primary target should be evaluated for drinking water population 
regardless of distance from the site. 

Criteria List for Primary Target vVells 

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

"'-.. of exposure. 

The Criteria Ust can help guide the process of developing hypotheses about wells that might be 
considered primary targets. The right-hand column of 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 targets 
within the context of the site and its particuiar targets. Answers to every question on ,the list, 
however, are unlikely to be available for many sites. You need not spend excessive amounts of 
time to develop detailed information to respond to each question -- it is possible to arrive at sound 
hypotheses about primary targets without knowing the answers to all questions on the list. 

Also, keep in mind that there is an ir.finite variety of conditions that might lead you to identify a 
primary target, and no list of this type could identify them all. There are likely to be other 
considerations that may apply to a particular target, and you are encouraged to think along these 
lines. If such additional considerations enter 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 about the 
site and its targets through the course of you; investigation -- file searches, desktop data 
collection, site reconnaissance, interviews, etc. 

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

Primary Target Well Considerations 

Each item on the Criteria list for primary target wells is briefly discussed below. 

Is any drinking water well nearby? 

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

Has any nearby drinking water well been closed? 

You may encounter cases where a drinking water well on or near the site has been closed or 
abandoned. There are any number of reasons why this might have occurred, and it may not 
be possible to find out why. If you have reason to suspect that a well was abandoned due to 
water Quality problems or Concerns about the site, it is appropriate to evaluate that well as if it 
were still functioning and consider it a primary target. If you don't know why the well was 
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abandoned, it is best to assume the closure was associated with concerns about 
contamination and evaluate it as a primary target. On the other hand, if the closure resulted 
from a problem that could 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 be appropriate to consider that well a 
primary target. 

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

If you have learned about water quality problems from the local Health Department or any 
other source during your investigation, it may be appropriate to suspect that these problems 
are associated with the site and 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 drawdown or hig h production rate? 

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

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

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

Does analytical or circumstantial evidence suggest contamination at a drinking water well' 

The distinction between n ground vvatej" and II 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 suspect 
contamination of a well which supplies irrigation water or contamination of a monitoring well, 
it would be appropriate to consider nearby drinking water wells as primary targets. 

Does any drinking water well warrant sampling? 

Perhaps the most straightforward test to identify primary targets is to ask yourself the 
question "Given what I know and suspect about this site, would I recommend that this well 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 target. 

After answering these questions, and adding any other considerations to the list, indicate your 
professional judgment as to the occurrence of primary targets by checking the appropriate box next 
to the "Primary Target(s) Identified?" question. 
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To score any well as a primary target, you must first score a suspected release; a release is a 
precondition to a conclusion that a particular weI.! has a relative!,! high like!ihood of expOSUi6 to a 
hazardous substance. If your evaluation of the Criteria List leads you to believe that one or more 
wells should be considered primary targets, yet your earlier evaluation of likelihood of release led 
you to the No Suspected Release hypothesis, you should revisit the Criteria List for suspected 
releases and reconsider your judgment regarding the likelihood of release. 

If your evaluation of the Criteria List leads you to conclude that some wells should be considered 
primary targets, summarize your rationale and identify the wells. 
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Definition: The human population served by drinking water drawn from primary target wells. 

Evaluation Strategy: Identifying a primary target well represents a professional judgment based 
on site, pathway, and target characteristics indicating a relatively high likelihood that a 
hazardous substance has migrated to the well. A primary target may be hypothesized on the 
basis of available analytical data indicating that the well may be exposed to hazardous 
substances; however, analytical data are not usually 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 well 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 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 judgmenl. 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 
well as a primary target, since the condition of the weil 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 table in the area is 20 to 50 feet deep; and a suspected release has been scored 
on these considerations. No analytical data are available, but a drinking water well 
(depth unknown) is 1,000 feet from the site. In this case, the well may be evaluated as 
a primary target on the basis of proximity to a suspected release. 

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

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

Remember that, in order to evaluate any well as a primary target, a suspected release to ground 
water must first be scored. In such cases, you may identify both primary and secondary 
targets. 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 a 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 private domestic well, count the number of persons in households or assign a 
population equal to the average number of persons per household in the county using 
U.S. Bureau of the Census data (round up to the next integer for each household). 

• For a well serving more than one residence (community or municipal wells), determine 
the number of people served by the V\.:i ald 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 your calculations on page 6 of the PA scoresheets. 

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

Sum the populations served by each primary target well, regardless of distance from the site. 
Enter the total primary target population on the blank for factor #3 (Primary Target Population) 
on the ground water pathway score sheet (page 8 of the PA scoresheets). 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 wells, 
assign a zero score to factor #3. 
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Definition: The human population served by drinking water drawn from secondary target wells. 

Evaluation Strategy: Just as the identification of primary target wells represents a professional 
judgment based on site, pathway, and target characteristics, so is the identification of 
secondary target. wells. In this instance, however, available information leads you to conclude 
that the wells in question have a relatively low 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 and 
physical characteristics of the wells. 

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

After completing your ground water targets survey and applying the Criteria List, you will have a 
set of hypotheses identifying the wells that you believe are secondary targets. Application of 
the Criteria List is discussed on pages 65 to 68. 

Assign populations to each secondary target well and develop separate secondary target 
population totals for each distance category around the site: less than y.. mile, Y. to Y, mile, Y, 
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 applied to 
populations according to distance from the site in order to account for the dispersion of 
substances that may enter ground water. The weights are built into PA Table 2 and become 
smaller with distance from the site to reflect greater dispersion with distance. 

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

(continued) 

71 



GROUND WATER PATHWAY 
TARGETS 

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 populations will be summed for each category, and to see 
which categories include areas relying on domestic wells. Determine the population served by 
each secondary target well as discussed on pages 61 to 65. Briefly: 

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

• For a well serving more than one residence (community or municipal weill, determine the 
number of people served by the well 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 connections associated with the well. Multiply this 
number by the county average number of persons per household (do not round the 
average up to the next integer) and assign the resulting population to the well. If 
necessary, apportion populations. 

.. For weiis serving a distinct non-residential population (a business, industrial park, or 
university, for example), determine the population served by interviewing the well 
owner/operator or facility administrator and assign that population 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 population for the distance category 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 faUs into. 

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

Sum the population values in the far-right column. Record this total at the bottom of the column 
and in one of the blanks for factor #4 (Secondary Target Population) on the ground water 
pathway scoresheet. Use the blank under Column A if you scored a suspected release; use the 
blank under Column B jf 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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Factor: Nearest Well 

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

GROUND WATER PATHWAY 
TARGETS 

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

If there are no primary target wells, identify the nearest secondary target well 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 the 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 scoresheet. Record an absolute number 
(e.g., "800 feet"), not a range (e.g., "800 - 900 feet" or "less than 900 feet"), accurate within 
a margin of ± 1 00 feet. 

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

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

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

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

Scoring Instructions: If any source associated with the site lies within or above a designated 
WHPA, or if you have identified any primary target well within a WHPA, assign a score of 20 to 
factor #6 (Wellhead Protection Area). If neither of these conditions apply, but any part of a 
designated WHPA is within 4 miles of the site, assign 5. If no portion of a designated WHPA 
lies within 4 miles of the Site, assign a zero score. Use the blank under 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." 
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Definition: Use of ground water for purposes other than drinking water. 

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

• Irrigation (5 acre minimum) of commercial food crops or commercial forage crops. 
• Watering of commercial livestock. 
• Ingredient in commercial food preparation (e.g., canning 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). 
• 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. This approach is conservative from the scoring 
perspective (as the maximum value is assigned). has little impact on the pathway and site score, 
and can potentially save you many hours of research trying to determine crop acreage, 
"commercial" uses, "major or designated" areas, and "usability." 

Scoring Instructions: If, within 4 miles of the site, ground water is used for any of the purposes 
itemized above, assign a score of 5 to one of the blanks for factor #7 (Resources) 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 category; use the blank under Column B if you 
scored "No Suspected Release." 

Total Targets: Calculate the Targets factor category score by summing the scores assigned to 

factors #3 through 7. Factor scores should appear in only one of the two columns (A or Bl 
depending on whether you scored a suspected release. 
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3.3.3 Waste Characteristics 

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

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

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

3.3.4 Calculating the Ground Water Pathway Score 

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

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 ground water pathway score at the bottom of the 
page. If your calculated score exceeds 100, assign 100 as the pathway score. 
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SURFACE WATER PATHWAY 

3.4 SURFACE WATER PATHWAY 

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

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

Definition: Surfac~ Water -- A naturally-occurring, perennial water body; also, some artificially­
made andlor intermittently-flowing water bodies. 

Surface waters include streams and rivers, lakes, coastal tidal waters, and oceans. The glossary 
provides detailed definitions for each type. Note that certain ditches and intermittently-flowing 
waters are included in the "streams and rivers" water body type. Specifically, ditches qualify as 
surface water if they perennially flow into other surface water. In areas where mean annual 
precipitation is less than 20 inches, intermittently-flowing waters and contiguous intermittently­
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 record this information on the PA scoresheet as your 
reason for not evaluating the pathway. 

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

The evaluation and score for the waste characteristics factor category IWe, Section 3.2.2) applies 
directly to the surface water pathway, as to aii other pathways; except if primary targets are 
identified for any of the three threats ISection 3.4.3). 
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3.4.1 Likelihood of Release 

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

Criteria list for Suspected Release to the Surface Water Pathway 

The Criteria Lis! helps guide the process of developing hypotheses about two very important 
aspects of the site: whether a hazardous substance is likely to have been released to surface 
water; and whether any targets (intakes supplying drinking water, fisheries, sensitive environments) 
are likely to be exposed to a hazardous substance as a result of a release. The Criteria List 
suggests a number of characteristics of the site and its environs to consider in reaching conclusions 
on these points. Answer the questions in the left·hand column of the Criteria List, which deal with 
a suspected release; the right·hand column, dealing with primary targets, is evaluated in connection 
with the Targets factor category (Section 3.4.2) 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 deveiop 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 
~his type could identify evory rharacteristic that might apply to any specific site. The list, 
therefore, is by no means complete and the criteria making up the list are not prioritized in any 
way. Instead, these questions are meant to get you thinking about the types of site-specific 
conditions that need to be considered when formulating hypotheses about releases and the 
condition of targets. There are likely to be other site-specific criteria that apply to a particular site, 
and you are encouraged to think along these lines. If such additional considerations enter into your 
conclusions, identify them at the bottom of the list. 

Answer the 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 reconnaissance, 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 
substances has been released to surface water. 
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Each item on the Criteria List for suspected releases to surface water is briefly discussed below. 

Is surface water nearby? 

Proximity is directly related to the ease with which hazardous substances can migrate to 
surface water. In general, the nearer the site is to surface water, the higher the likelihood of a 
release. Just what constitutes "nearby" depends on site-specific conditions. If the 
surrounding terrain is flat. precipitation is low, and soils are sandy (high infiltration). a couple 
of hundred feet might be considered "nearby"; if a drainage channel runs past the site and 
annual precipitation or occasional rainfall events are high, % miie might still be considered 
"nearby." Note that sites where the overland flow distance to the nearest surface water is 
more than 2 miles are not evaluated for the surface water pathway. 

Is waste quantity particularly large? 

Depending on the type of waste, its physical state, and its location, "large" is a relative term 
with respect to the potential for a release to surface water. In this context, a relatively small 
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 "large" if it produces a waste characteristics factor category score (WCI 
of 32 or more. 

Is the drainage area large? 

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

Is rainfall heavy? 

If the site and surrounding areas are flat, the combination of heavy rainfall and low infiltration 
rate may cause rainwater to pool on the site. Otherwise, these characteristics will contribute 
to generating 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 
be considered "heavy." You can obtain this information from the "Climatic Atlas of the United 
States: published by the U.S. Department of Commerce, or from local weather stations. 

Is the infiltration rate low? 

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

For many types of sources, proper containment that would prevent hazardous substances from 
migrating to surface water requires engineered structures such as dikes, berms, run-on and 
runoff control systems, and spill 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. 
This level of containment for all sources is not often found at CERCLIS hazardous waste sites. 

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

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

Is a runoff route well defined? 

The runoff route is the downgradient path that runoff follows from the site to surface water. 
A runoff route may be engineered le.g., storm drains, drainage ditch) or natural. In general, in 
the case of a natural overland route, the closer the site is to surface "lJater and the steepei 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 adjacc~t 
to it. Vegetation that is dead, dying, stunted, discolored, or otherwise distressed may indicate 
that hazardous substances have been carried overland by runoff. 

Are sediments or water unnaturally discolored? 

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

Is wildlife unnaturally absent? 

An unnatural absence of wildlife Iterrestrial 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 lor 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 lor gully, swale, 
etc.) leading to surface water, presence of a plume in surface water, or presence of a drum in 
a river bank or creek bed. 
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Is g round water discharge to surface water likely? 
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SURFACE WATER PATHWAY 
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If there is no apparent overland runoff route to surface water (and even in cases where there 
is), consider the potential for hazardous substances to reach surface water by migrating 
through ground water. This could be a concern in karst areas (see Section 3.3.1), in cases 
where surface water is nearby and a steep hydraulic gradient is known to exist between the 
site and surface water, or when available evidence strongly suggests that ground water is 
contaminated (not merely suspected to be contaminated). Note that in order to score a 
suspected release to surface water via ground water, you must also score a suspected release 
to ground water. 

Does analytical or circumstantial evidence suggest surface water contamination? 

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

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

• 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 surface water body has been curtailed for health or 
other reasons that may be associated with the site. 

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

Special Considerations When a Release is Not Suspected 

If your evaluation of the Criteria List leads you to conclude that a release to surface water is D.Q1 
suspected, two specific considerations are important to assign the PA score for Likelihood of 
Release: distance to surface water and flood frequency. Both are included in the Criteria List, but 
are discussed in more detail here due to their importance when a release is not suspected. 

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 Site B, you might expect Site A to have a higher likelihood of 
releasing hazardous substances to surface water. 

To evaluate distance to surface water, identify the shortest runoff route from the site to the 
probable point of entry (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 (Section 2.5), identify the drainage patterns on and flovving 
from the site. To the extent that it is easily accomplished, you may want to physically follow the 
runoff rou,te to the PPE. This may be possible if surface water is near the site, the runoff route is 
well defined, and following it doesn't require trespassing on private property. If these conditions 
do not apply, follow the runoff route to a landmark identifiable on a topographic map. Using the 
elevation contours, you can then map the runoff route to the PPE. Do this by drawing the shortest 
probable route, between the landmark and the PPE, that crosses each intervening contour line at a 
right angle. 

If there IS more than one runoff route to one Oi more 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 visual observation during the site 
reconnaissance. For tidally-influenced water bodies, estimate the distance to the mean high water 
level; for other water ~odip,s, estimate to the mean water level. Record the distance in the 
"Pathway Characteristics" box on the surface water pathway scoresheet (page 12 of the PA 
scoresheets). The distance you record must be an absolute number (e.g., "1,800 feet"), not a 
range (e.g., "1,000 - 2,000 feet" or "less than y, mile"), and should be accurate within a margin of 
± 100 feet. 

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

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

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

SURFACE WATER PATHWAY 
LIKELIHOOD OF RELEASE 

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

FEMA Flood Insurance Rate Maps delineate 100-year and 500-year floodplains. Maps produced by 
local planning commissions and similar authorities may be more detailed and also delineate the 
annual and la-year floodplains. Areas located in the annual floodplain can typically be expected to 
flood about once every year. The 1 OO-year floodplain includes the annual floodplain, la-year 
floodplain, 50-year floodplain, and so forth -- areas that can be expected to suffer flooding at least 
once over a 100-year period. Similarly, the 500-year floodplai~ includes the annual floodplain, the 
100-year floodplain, and other areas subject to flooding at least once over a 500-year period. 
Areas beyond the 500-year floodplain are not expected to flood except under the most extreme of 
circumstances -- circumstances that are expected to occur less frequently than once in a 500-year 
period. 

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

Scoring likelihood of Release 

After completing your evaluation of the Criteria List for releases to surface water, including 
distance to surface water and flood frequency, you should have a hypothesis as to whether you do 
or do not suspect a release. The following pages explain how to assign a score to the Likelihood of 
Re!e<lse factor category, depending on whether your hypothesis is "Suspected Release" or "No 
Suspected Release." 
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SURFACE WATER PATHWAY 
LIKELIHOOD OF RELEASE 

Factor: Suspected Release 

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

Evaluation Strategy: In scoring a suspected release, you are stating a hypothesis that a 
hazardous substance is likely to have been released to surface water. You may hypothesize a 
suspected re!e3se on the basis of avaiiable analytical data indicating that a release may have 
occurred; however, analytical data are not usually available for PA sites. For PA purposes, your 
professional judgment is usually based on indications .- which is not the same as documented 
fact. 

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

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

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

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

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

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

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

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

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

Scoring Instructions: If you do not suspect a release to surface water, evaluate likelihood of 
release on the basis of two conditions -- distance to surface water and flood frequency. 80th of 
these considerations appear on the Criteria List 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 1 OO-year floodplain 400 
Site in 500-year floodplain 300 
Site outside 500-year floodplain 100 

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

If No Suspected Release is scored, assign the score to factor #2 under Column 8 and use only 
Column 8 for the surface water pathway. 
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3.4.2 Targets 

Surface water pathway targets include intakes that supply drinking water, fisheries, and sensitive 
environments. Each is evaluated separately. The result is separate scores for three separate 
threats: Drinking Water Threat, Human Food Chain Threat, and Environmental Threat. 

Target Distance limit 

Targets are identified and evaluated over a 15-mile target distance limit, which defines the "in­
water segment" of the surface water migration route (in contrast to the "overland segment" which 
is the runoff route from the site to surface water). 

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

If the 1 5-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 discharging water 
body and extending to the shores of the 
receiving water 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 expected to carry hazardous substances 
released from the site (up to a maximum 
distance of an additional 15 miles!. 

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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SURFACE WATER PATHWAY 
TARGETS 

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

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

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

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

Drinking Water Threat Targets 

15 miles from 
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1 

flow 
-< 

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

Identifying Drinking Water Intakes 

Identify drinking water intakes drawing from water bodies along the in-water segment of the 
surface water migration route in conjunction with your survey of water supply systems in the 
vicinity of the site. Section 3.3.2 discusses such a survey in the context of identifying drinking 
water weiis. Except for the target distance limit, the approach to identify drinking water intakes is 
similar. 

Drinking water intakes may serve municipal systems or, less commonly, community systems or 
individual residences. 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 Health Department official, can probably also provide information on areas 
where private community or domestic intakes are used. 

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

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

Flow at Target Intakes 

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

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

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

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

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

(1) It is located on a quiet-flowing stream or river with a flow rate greater than 10 cfs, 
(2) It is not more than 3 miles from the PPE, and 
(3) The entire reach between the PPE and the intake is quiet-flowing. 

89 



-~-------

SURFACE WATER PATHWAY 
TARGETS 

Evaluating Drinking Water Populations 

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

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

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

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

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

• As in the ground water pathway, worker and student populations should always be 
evaluated in cases where the intake serving such a population is suspected to be exposed 
to a hazardous substance released from the site (i.e., it is a primary target intake). 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 cts, begin to achieve large population 
values when populations served exceed 1,000. For intakes on water bodies in all other 
flow categories, populations served must exceed 10,000 (for 10 to 100 cfs), 100,000 (for 
> 100 to 1,000 cfs), or 1,000,000 (for> 1 ,000 cts) before significant population values 
are assigned. Other than municipal water supply, few (if 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 
requirements: 

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

(2) You suspect that the intake serves more than 1,000 people. 
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SURFACE WATER PATHWAY 
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Fisheries are targets under the Human Food Chain Threat. Identify each fishery, and the water 
body type and flow rate at each fishery, within the target distance limit. 

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

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

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

• Streams and rivers 
• Lakes 
• Coastal tidal waters 
• Oceans (includes the Great Lakes) 

Each of these water body types are defined in the glossary. Within the "streams and rivers" water 
body type, flovv' characteristics are defined by orders of magnitude (see also PA Tables 3 and 4 in 
the PA scoresheets): 

Stream and River Types Flow Characteristics 

Minimal Stream < 1 0 cfs 

Small to Moderate Stream 10 to 100 cfs 

Moderate to Large Stream > 100 to 1,000 cfs 

Large Stream to River > 1 ,000 to 10,000 cfs 

Large River > 1 0,000 cfs 

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

Environmental Threat Targets 

Sensitive environments are targets requiring identification and evaluation under the Environmental 
Threat. Sensitive environments may be either terrestrial or aquatic but, for surface water pathway 
purposes, they must lie either in or adjacent to the in-water segment. 

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

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

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

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

The soil exposure and air pathways 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. 

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

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

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

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

For wetl'f'ds, measure the total frontage Ithat portion of the in-water segment that is in contact 
with wetlands) in each water body type; for the ·streams and rivers· water body type, measure the 
total frontage in each flow characteristics category. Assign a wetlands frontage value from PA 
Table 6 for each of these frontage totals; for scoring purposes, each of these frontage totals 
represents a separate environment. In cases where 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 175 points, PA Table 6). 
the refuge (75 points, PA Table 5)' and the critical habitat (i 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 paints and the refuge 75 points. If the wetland is 
also a habitat used by bald eagles lanother 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 lif any) you consider to be primary targets and which you consider to be 
secondary . 

• '" Identifying a primary target represents a professional judgment, based on site, pathway, and target 
"', characteristics, that the target in question has a relatively high likelihood of exposure to a 

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

Also, keep in mind that there is an infinite variety of conditions that might lead you to identify a 
primary target, and no list of this type could identify them all. There are likely to be other 
considerations that may apply to a particular target, and you are encouraged to think along these 
lines. If such additional considerations enter 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 that you have obtained 
about the site and its targets through the course of your investigation -- file searches, desktop data 
development, site reconnaissance, interviews, etc. • 

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

Primary Target Considerations 

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

Is any target nearby? Ilf yes, check "drinking water intake," "fishery: and/or "sensitive 
environment. ") 

If a release to surface water is suspected, proximity of targets to the site is a significant 
consideration; the closer the target, the higher the likelihood that it may be exposed to a 
hazardous substance. Just what qualifies as "nearby" depends on circumstances specific to 
the site and the water body. Of particular importance are water body type, flow 
characteristics, and the relative persistence of the hazardous substances you suspect may be 
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 Iduring 
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 parameters and make a case-by-case professional 
judgment as to the likelihood of a particular target being exposed to released substances. It 
may be helpful to keep in mind that the "proof" of exposure results from analytical sampling 
that would occur at the 51, and ask yourself if sampling at a particular target would likely 
reveal contami nants. 

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

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

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

Does analytical or circumstantial evidence suggest surface water contamination at or dO\r"Jnstream 
r- of a target? 
\... 

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

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

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

• A plume, or discolored water or sediment, is present at or near the target-

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

Perhaps the most straightforward test to identify primary targets is to ask yourself 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 target. 

After answering these questions and adding any other considerations to the list, indicate your 
professional judgment as to the occurrence of primary targets by checking the appropriate box next 
to each of the three questions at the bottom of the list asking if any primary target(s) have been 
identified. 

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

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

SURFACE WATER PATHWAY 
DRiNKING WATER THREAT 

TARGETS 

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

Evaluation Strategy: Identifying a primary target intake represents a professional judgment 
based on site, pathway, and target characteristics indicating a relatively high likelihood that a 
hazardous substance has migrated to the intake. A primary target may be hypothesized on the 
basis of available analytical data indicating that the intake may be exposed to hazardous 
substances; however, analytical data are not usually available for PA sites. For PA purposes. 
your professional judgment is 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 on which it is located. 

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

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

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

(continued) 
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Scoring Instructions: 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 
scoresheets) . 

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

Determine the population served by each primary target intake as discussed on page 90 and as 
furthsi described in conjunction with the ground water drinking water population (Section 
3.3.2). Briefly: 

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

• For an intake serving more than one residence (community or municipal intakes), 
determine the n umber of people served by the intake and assign that population. If the 
specific number of people served is not available from the operating authority; determine 
the number of service connections associated with the intake. 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. 

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

Enter the population served by each intake (primary and secondary) in the box under question 
#3 on the drinking water threat scoresheet (page 12 of the p,l!., scorasheetsJ. 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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Factor: Secondary Target Population 

SURFACE WATER PATHWAY 
DRINKING WATER THREAT 

TARGETS 

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

Evaluation Strategy: Just as the identification of primary target intakes represents a 
professional 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 the 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 separate secondary target population totals for all intakes drawing from water bodies in 
each flow characteristics category: < 1 a cfs; 10 to 100 cfs; > 100 to 1,000 cfs; > 1 ,000 to 
10,000 cfs; > 10,000 cis (include intakes on the Great Lakes in this category), and mixing 
zones of Quiet-flowing streams and river~s with flow rates of at least 10 cis. 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 transcribed the locations of municipal and 
community intakes 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 secondary target populations is relatively straightforward. Completing a targets 
survey, evaluating target populations associated with each intake, apportioning populations in 
blended systems, and obtaining average flow rates are discussed on pages 88 to 90. 

(continued) 
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Scoring Instructions: Evaluate a drinking water intake as a secondary target when available 
information leads you to conclude that there is a 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 integer). 

• For an intake serving more than one residence (community or municipal intake), 
determine the number of people served by the intake and assign that population to the 
intake. If the specific number of people served is not available from the authority 
operating the intake, determine the number of service connections associated with the 
intake. Multiply this number by the county average number of persons per household 
(do 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, industria! park, or 
university, for example), determine the population served by interviewing the intake 
ownerioperator or facility 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 you believe that a 
particular intake is located on a water body with average flow rate less than 10 cfs, or in 
the mixing zone of a quiet-flowing stream or river with average flow rate greater than 10 
cfs, and you suspect that the intake serves more than 1,000 people. 

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

11 Enter the secondary target population for the flo ... .; 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. 

100 



Factor: Nearest Intake 

SURFACE WATER PATHWAY 
DRiNKING WATER THREAT 

TARGETS 

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

Evaluation Strategy: In addition to evaluating both primary and secondary target populations, 
the PA also evaluates the distance to the nearest drinking water intake. This distance is an 
indicator of the magnitude of the threat the site may pose to surface water users. 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 between 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. 

Scoring Instructions: 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 Coiumn A, regardless of distance or flow rate, 

Otherwise, from PA Table 3 (page 13 of the PA scoresheetsl, 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 labeled "Nearest Intake." Record the selected value in one 
of the blanks for factor #6 (Nearest Intake) on the drinking water threat scoresheet. Use the 
blank under Column A if you scored "Suspected Release" for the Likelihood of Release factor 
category; use the blank under Column B if you scored "No Suspected Release." 
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Factor: Resources 

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

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

• Irrigation (5 acre minimum) of commercial food crops or commercial forage crops. 
• Watering of commercial livestock. 
• Ingredient in commercial food preparation (e.g., canning plant). 
• Major or designated water recreation area (e.g., boat ramp, marina). 
• Potential usability as drinking water supply, though the resource is not currently used for 

drinking 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 (as the maximum value is assigned), has little impact on the pathway and site score, 
and can potentially save you many hours of research trying to define crop acreage, 
"commercial" uses, "major or designated" areas, and "usability." 

Scoring Instructions: 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 #7 (Resources) on 
the surface water pathway scoresheet; otherwise, assign a zero value. Alternatively, simply 
assign the 5 point value as a default measure. Use the blank under Column A if you scored a 
"Suspected Release" for the Likelihood of Release factor category; use the blank under Column 
B if you scored "No Suspected Release." 

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

SURFACE WATER PATHWAY 
HUMAN FOOD CHAIN THREAT 

TARGETS 

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

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

Scoring Instructions: Delineate each fishery iprimary and secondary) within the target distance 
,.,.. limit (see pages 91 to 92). For each, enter a fishery name, its water body type, and fiaw rate in 
..... the box on the human food chain threat score sheet (page 14 of the PA scoresheets). If there is 

no fishery (primary or secondary), assign a zero score for human food chain threat targets at the 
bottom of the page. 

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 fishery. If 
you have identified one or more primary target fisheries, list them under factor #9 (Primary 
Fisheries) and assign a single score of 300 to the factor under Column A. Carry this score to 
the bottom of the page as the Human Food Chain Threat Targets score (do not evaluate factor 
#10, Secondary Fisheries). 

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

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

Evaluation Strategy: This factor need only be evaluated if you have not identified a primary 
target fishery. The identification of secondary target fisheries is analogous to that for secondary 
target intakes; review the first three paragraphs of the "Evaluation Strategy" for secondary 
target population on page 99. 

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

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

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

If you suspect a release to surface water, but do not suspect that a hazardous substance has 
migrated to any fishery (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 factor #10a (Secondary 
Fisheries). Assign the score under Column A and carry it to the bottom of the page as the 
Human Food Chain Threat Targets score. 

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

SURFACE WATER PATHWAY 
ENVIRONMENTAL THREAT 

TARGETS 

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

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

Scoring Instructions: Identify each sensitive environment (primary and secondary) in or adjacent 
to the in-water segment within the target distance limit (see pages 92 to 93 and PA Table 5, 
page 16 of the PA scoresheets). For each, enter an environment name, its water body type, 
and flow rate in the box under item #11 on the environmental threat scoresheet {page 15 of the 
PA scoresheetsl. If there are no sensitive environments (primary or secondary), assign a zero 
score for environmental threat targets at the bottom of the page. 

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

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

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

Evaluation Strategy: This factor need only be evaluated if you have !lQl identified a primary 
target sensitive environment. The identification of secondary target sensitive environments is 
analogous to that for secondary target intakes; review the first three paragraphs of the 
"Evaluation Strategy" for secondary target 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 th an do high-flow 
water bodies. Possible scoring scenarios include: situations where some or all of the surface 
water pathway secondary sensitive environments are located in or adjacent to water bodies with 
flow rates of 100 cfs or less; and situations where all surface water pathway sensitive 
environments are located in or adjacent to water bodies with flow rates exceeding 100 cfs. 

Scoring Instructions: Identify each sensitive environment (primary and secondary) in or adjacent 
to the in-water segment within the target distance limit (see pages 92 to 93 and PA Table 5, 
page 16 of the PA scoresheets). For each, enter an environment name, its water body type, 
and flow rate in the box under item #11 on the environmental threat scoresheet (page 15 of the 
PA scoresheets). If there are no sensitive environments (primary or secondary), assign a zero 
score for environmental threat targets at the bottom of the page. 

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

For each surface water pathway sensitive environment associated with a water body having a 
flow rate of 100 cfs or less, identify the environment type, its point value (PA Tables 5 and 6, 
page 16 of the PA scoresheets), and its flow rate. Enter this information in the box under factor 
#13a. For each such environment, use PA Table 4 (page 13 of the PA scoresheets) to obtain a 
dilution weight corresponding to its flow category (lor 0.1, as appropriate). Enter the dilution 
weight for each environment in the box under factor #13a. For each environment, multiply its 
assigned point value by the appropriate dilution weight, and enter the product in the box under 
the column !abeled "TotaL" Sum the products for each environment, round the sum to the 
nearest integer, and enter the result as the score for factor #13a (Secondary Sensitive 
Environments). Assign the score under Column A if you scored a suspected release; under 
Column B if you did not. 00 not evaluate factor #13b. 

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

3.4.3 Waste Characteristics 

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

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

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

3.4.4 Calculating Surface Water Threat and Pathway Scores 

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

Fill in the matrix on page i 7 of the PA score sheets with the appropriate values for likelihood of 
release (LR), targets (T), and waste characteristics (WC) for each threat. Note that LR and WC are 
the same for all threats; only T may differ for each threat. Calculate the score for each threat and 
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 nearest integer. The drinking water and food chain threats are each subject to a 
maximum score of 100; if the score you calculate exceeds 100, assign 100 as the threat score. 
The environmental threat is subject to a maximum score of 60; if the score you calculate exceeds 
60, assign 60 as the threat score. 

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

The soil exposure pathway assesses the threat to human health and the environment by direct 
exposure 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 IWC, Section 3.2.2) applies directly to the soil 
exposure pathway, without exceptions. 

109 
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3.5.1 likelihood of Exposure 

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

Areas of suspected contamination are defined by the presence of hazardous substances. Thus, in 
general, most sources (including in-ground sources such as surface impoundments and landfills, on­
ground sources such as contaminated soil and piles, and above-ground sources such as drums and 
tanks) are considered areas of suspected contamination. There are two types of exceptions: 

• Sources with more than 2 feet of cover. 
• Sources with an impenetrable cover (e.g., asphalt paving), regardless of thickness. 

The evaluation of this factor category functions as an "on/off" switch. A score of 550 is assigned 
if you know or suspect that an area of contamination is present; a zero score is assigned if there 
are no areas of contamination. Areas of suspected contamination are present at most CERCLA 
sites. Occasionally, however, you may encounter sites with no areas of contamination. Examples 
may include: 

• A ground water plums site with no identifiable source 
• A closed landfill with a 3-foot-thick clean fill cover 
• A site that has been completely paved with 4 inches of asphalt 
• A site where the only source is inside a building 

Even with sites such as these, it may be difficult to rule out the presence of areas of suspected 
contamination with information available during a PA. For example: 

• For a plume site, while a source may not be visually identifiable, one may be 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. 

• For a paved site, areas of suspected contamination may be present atop the pavement 
itself. Or, prior to paving, runoff may have carried hazardous substances onto adjoining 
areas that have not been paved. 

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

To confidently rule out the presence of areas of suspected contamination, appropriate quality 
analytical data demonstrating the absence of hazardous substanCeS aie generaiiy necessary. For 
this reason, and because areas of contamination are present at most CERCLA sites, you may 
generally assume this to be the case and assign a value of 550 for Likelihood of Exposure. To 
assign the alternative zero value, which effectively eliminates the soil exposure pathway from 
further consideration, you generally need analytical data that confidently demonstrate the absence 
of areas of contamination. Review Section 3.1 for a discussion of potential limitations in applying 
available analytical data. Also refer to Section 5.3 for a discussion of evaluating available 
analytical data to determine whether they meet the test of appropriate quality. 
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Factor: Suspected Contamination 

SOIL EXPOSURE PATHWAY 
LIKELIHOOD OF EXPOSURE 

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. Assig~ 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 3.1 and 5.3 for 
discussions regarding availab!e 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 factor #1 (Suspected Contamination) on the soil 
exposure pathway scoresheet (page 19 of the PA scoresheets). Due to the multiplicative 
algorithm for pathway scoring (Likelihood of Exposure x Targets x Waste Characteristics), this 
effectively eliminates further consideration of the soil exposure pathway; therefore, assign zero 
as the pathway score at the bottom of the page. 

Otherwise, or as a default measure, assign a score of 550 to factor #1. 
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3.5.2 Taraets 

Soil exposure 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 sensitive environments, and resources. 

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

Keep these targets in mind as you investigate the site and its environs during the site 
reconnaissance (Section 2.5). For many of these target factors, first·hand observation will likely 
prove more fruitful and accurate than site file records; existing photographs, and topographic maps. 
During the reconnaissance, observe and verify the current use of the site property, and the location 
of onsite buildings and nearby homes, residential developments, schools, and daycare facilities. 

Resident population, resident individual, workers, and terrestrial sensitive environments are 
identified and evaluated on the basis of their presence on, or their distance from, areas of 
suspected contamination. The key to identifying and evaluating these targets, then, is to delineate 
sources completely and thoroughly. 

Recall the definition of the term "source." 

Definition: Source -- An area where a hazardous substance may have been deposited, stored, 
disposed, or placed. Also, soil that may have become contaminated as a result of hazardous 
substance mic:atirn. 

By carefully identifying and delineating sources, you define the maximum extent of suspected 
contamination; targets are evaluated on the basis of their distance from these areas. Refer to 
"Source Identification and Characterization" in Section 3.2.1 for further discussion, and remember 
that the extent of suspected contamination is not limited by facility property boundaries. 

Identifying Resident Population 

The resident population factor represents the human population with the highest risk of exposure to 
hazardous substances at the site. This population is potentially exposed on an essentially daily 
basis because they either live or attend school or daycare in areas where hazardous substances 
may be present. This "resident population" is analogous to "primary targets" in the three migration 
pathways. Resident population targets meet either of the following conditions: 

• A person who resides on or within 200 feet of an area of suspected contamination . 
• A person who attends schooi or daycare on or within 200 feet of an area of suspected 

contamination. 

Areas of suspected contamination are not limited to the property boundaries of the facility itself -­
they may occupy less than the total area of the facility, or may extend onto adjacent and other 

112 



l "'. 
SOil EXPOSURE PATHWAY 

TARGETS 

nearby properties. Hazardous substances may have spread from the facility to other properties via 
air migration, overland runoff, or mechanical means such as tracking by vehicles. 

Investigate whether the facility property previously encompassed a greater area than the current 
area of operations or property boundaries. Sources of information include facility operating files, 
former employees, and historical aerial photographs. The local tax assessor's office will have a 
complete historical record of the sale, acquisition, and transfer of all real estate; this is an excellent 
and reliable source of detailed information including dates of property transfer and real estate 
development activities. If surrounding properties include residences or schools, find out from the 
tax assessor when they were built. By comparing these dates to the operating history of the site, 
you may find, for example, that houses have been built on former waste disposal areas that are no 
longer discernible because they have been developed. Peopie iiving in those houses would be 
considered resident population. 

When identifying schools and daycare facilities whose attendees may be considered resident 
population, include all types of public and private institutions. In addition to nursery schools, 
elementary and secondary schools, and colleges and universities, also consider adult daycare 
facilities, adult education centers, driving schools, and SO forth. 

Criteria list for Resident Population 

r 
...... After delineating the full extent of areas of suspected contamination, identify nearby residences 

and schools on or within 200 feet of suspected contamination. 

Review the Soil Exposure Pathway Criteria List (page 18 of the PA scoresheets). The Criteria List 
can help guide the process of developing hypotheses about the extent of suspected contamination 
and the presence of resident population targets. The Criteria List identifies conditions to consider 
in reaching these conclusions, but other conditions may apply to a particular site that might lead 
you to identify a resident population, and you are encouraged to think along these lines. If such 
additional considerations enter into your 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 about 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 Considerations 

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 areas that you suspect may 
be contaminated as a result of hazardous substance migration. 

Do not rely solely on topographic maps to identify houses and school buildings because they 
may not be up to date. During your site reconnaissance, look for homes, residential 
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developments, trailer parks, apartment buildings, schoo is, daycare facilities, and other new 
development that may not be indicated on your maps. Persons who live or attend school or 
daycare on or within 200 feet of areas of suspected contamination qualify as resident 
population targets. 

Is any residence, school, or daycare facility located on adjacent land previously owned or leased by 
the site owner/operator? 

Over time, portions of the original facility property may have been sold, or adjacent property 
might at one time have been leased for facility operations. If so, hazardOUS substances may 
be present on those properties. You need not expend undue effort to definitively conclude 
that hazardous substances were handled on, or migrated to, those areas; it may be enough to 
know or suspect that these properties could have been involved in facility operations or that 
contamination CQuid 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 sailor 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 ISection 3.6.11. In addition, consider whether waste hauling vehicles may have 
traversed properties that are now occupied b'y residences, schools, or daycare facilities. 
Related considerations include any reports or observations of stained soil or stressed 
vegetation on nearby properties. 

Have onsite or adjacent residents or students reported any adverse health effects, exclusive of 
apparent drinking water or air contamination problems? 

The local Health Department or other authorities may have reports of adverse health effects 
such as skin burns or rashes after yard work or outdoor play -- that might be associated with 
contact with hazardous wastes or contaminated soil related to the site. 

Does any neighboring property warrant sampling? 

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 Iduring an 51, for 
example) 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 to have resulted in soil 
contamination on adjacent or nearby offsite properties. Has the site flooded, or have sources 
Isuch 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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QU9stions may not apply to all sites; likewise, there may be other considerations specific to the 
site you are evaluating. 

After answering these questions and adding any other considerations to the list, indicate your 
professional judgment as to the occurrence of resident population targets by checking the 
appropriate box next to the "Resident Population Identified?" Question. 

If your evaluation of the Criteria List leads you to conclude that any residence, school, or daycare 
facility should be evaluated for resident population, summarize your rationale and identify the 
specific targets .. 

Evaluating Resident 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 survey. Be aware of potential 
community relations concerns and do not undertake a door-to-door survey without first consulting 
your supervisors. Alternatively, obtain the county average number of persons per household from 
the U.S. Bureau of the Census. Round up to the next whole number of persons for each residence, 
and multiply the number of households considered resident population targets by the county 
average. Houses that are used as seasonal residences (for example, summer cottages, winter 
homes, lake or beach houses) should be evaiuated just as year~round places of residence are. 

( ' For apartments or condominiums, contact the building superintendent or leasing/sales agent to 
obtain the number of residential units in the building. Multiply the number of units by the county 
average number of persons per household, first rounding the average up to the next integar. 

Determine the enrollment or attendance at schools and daycare 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 faciiities 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 
neighboring properties 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 -- such persons are doubly exposed. 

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

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

Note from page 19 of the PA scoresheets that workers are scored in ranges of 0, 1 to 100, 101 to 
1,000, and greater than 1,000. In the absence of an exact figure, careful estimation within these 
ranges is acceptable. You may be able to make 'an estimate based on your site reconnaissance. 

115 



SOil EXPOSURE PATHWAY 
TARGETS 

Counting the number of employee parking spaces is an acceptable means of approximating the 
right range. Aerial photographs may also indicate personal vehicles in employee parking lots, which 
you may count, if feasible. However, do not evaluate the number of workers that might have been 
employed at the facility in the past, unless this number is also a good approximation of the number 
currently employed. 

Identifying and Evaluating Terrestrial Sensitive Environments 

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

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

Typically, areas that fall within the definition of "terrestrial sensitive environment" are established 
and/or protected by State or Federal law. Examples include National Parks, National Monuments, 
habitats of threatened or endangered species, and wildlife refuges. Note that, while your 
evaluation of sensitive environments under the surface water and air pathways indudes both 
terrestrial and aquatic environments, the soil exposure pathway evaluation is limited to terrestrial 
sensitive environments. PA Table 7 (page 20 of the PA scoresheetsl lists sensitive environments 
applicable to the soil exposure pathway. 

Identify terrestrial sensitive environments as part of a unified task to identify sensitive 
environments for the surface water, soil exposure, and air pathways. Many types of sensitive 
environments are identified and labeled on topographic maps, and this is the best place to begin 
your survey. Telephone interviews of local fish and game officials, and parks and recreation 
officials, can also .be fruitful. Many States also fund a Natural Heritage Program that inventories 
and provides information on sensitive environments, recreational areas, natural resources, and so 
forth. These can be excellent sources of information, but should not be your only source. The 
Natural Heritage Program is usually housed in the State Department of Natural Resources, or similar 
State agency. 

PA Table 7 lists several types of habitat used by State- or Federally-designated endangered or 
threatened species. Very often, Natural Heritage Programs and other authorities that inventory 
such habitats report their occurrence on a countY-by-county basis. You may find that a more 
specific location to answer the question "Does it occur on an area of suspected contamination 
associated with the site?" is not available. Under such circumstances, it is best to assume that it 
does occur on an area of suspected contamination and score it accordingly. 

Consider the following example: You find from the State Department of Natural Resources that the 
county in which the site is located is specified as terrestrial habitat used by the State-designated 
threatened snowshoe hare and spotted groundhog. You wonder if the "entire county" designation 
is specific enough to indicate that the habitats are likely to be on the site itself. A colleague 
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remembers that, in the past, the office consensus was to score this environment only if you 
observed and photographed the threatened species during site assessment field activities. 
However, your site reconnaissance occurred on a snowy January day, during which you could not 
see a snowshoe hare because of its natural coloration, and the groundhog was still hibernating 
(Groundhog Day is February 2). For PA purposes, the county-wide designation is sufficient to 
assign 50 points (PA Table 7) for the snowshoe hare and 50 points for the spotted groundhog, 
obtaining a score of 100. This example also illustrates that, as with sensitive environments under 
the surface water and air pathways, the score for soil exposure terrestrial sensitive environments is 
cumulative for multiple designations. 
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Factor: Resident Population 

Definition: Persons living or attending school or daycare on or within 200 feet of suspected 
contamination. 

Evaluation Strategy: Resident population consists of those people likely to be most highly 
exposed to hazardous substances in areas of suspected contamination. They are subject to 
exposure because they live, or attend school or daycare, on or very near areas of suspected 
contamination. 

The evaluation of resident population requires careful identification and delineation of sources. 
Do this in conjunction with your evaluation of waste Quantity and waste characteristics (Section 
3.2.2), Identifying sources and delineating areas of suspected contamination involves a 
combination of Quantitative evidence and professional judgment. Remember that areas of 
suspected contamination include areas to which hazardous substances may have migrated -- this 
may be less than the total area of the faciiity property itself, or may extend onto neighboring 
properties. 

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

• Any person who resides on or within 200 feet of an area of suspected contamination . 
• J."y prson who attends school or daycare on or within 200 feet of an area of 

suspected contamination. 

You may hypothesize a resident population on the basis of available analytical data indicating 
that people live or attend school or daycare on or within 200 feet of hazardous substances; 
however, analytical data are not usually available for PA sites. For PA purposes, your 
professional judgment is usually based cn indications .. which is not the same as documented 
fact. Fully documented areal distribution of contamination usually cannot be achieved at the 
PA. 

When delineating areas of suspected contamination and identifying resident population targets, 
consider characteristics of the sources at the facility, the capability for migration to neighboring 
properties, and the proximity of the target itself. When available information leads to the 
conclusion that there is a relatively high likelihood of a hazardous substance within 200 feet of a 
residence, 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 
characteristics 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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Scoring Instructions: Determine the number of people occupying residences that qualify as 
resident population targets. Obtain a count by conducting a door-to-door survey if community 
relations considerations allow and if your supervisors concur. Alternatively, obtain the county 
average population per household from the U.S. Bureau of the Census, round this average up to 
the next integer, and multiply the 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 Oi dayc:are, obtain an enrollment figure from the facility's administration office. 
Remember to consider all types of educational institutions. 

Sum the number of persons determined as discussed above. Enter the total population on the 
blank by factor #2 (Resident Population) on the soil exposure pathway scoresheet (page 19 of 
the PA scoresheets). 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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Factor: Resident Individual 

Definition: Any resident population target. 

Evaluation Strategy: The resident individual factor reflects the fact that the simple presence of 
a resident population means that at laast ona paison is potentially threatened by proximity to 
hazardous substances in areas of suspected contamination. This factor is analogous to the 
nearest well, intake, and individual factors of the other three pathways. Because resident 
populations are analogous to primary targets under the other three pathways, the resident 
individual factor receives the maximum score if a resident population is present; it scores zero 
otherwise. 

Scoring Instructions: If you have identified any resident population (factor #2), assign a score of 
50 to the resident individual factor (factor #3). If there is no resident population, assign a score 
of zero. 
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Evaluation Strategy: This factor addresses the threat to workers who may be exposed to 
hazardous substances because they are present at the workplace. If the facility is active, 
determine the number of workers by contacting a facility representative, interviewing present or 
former employees, or through file information. Lacking an exact number, make a reasonable 
estimate for a facility of this size and type. If the facility involves shift work, count all workers 
on all shifts. Count the workers at neighboring facilities only if you suspect that hazardous 
substances have migrated there. 

Scorinll Instructions: Assign a score to factor #4 (Workers) from the table printed on the soil 
exposure pathway scoresheet. Assign the score that corresponds to the total number of 
workers at the facility (and at affected neighboring facilities, if appropriate). Do not evaluate 
workers who might have been employed at the facility in the past. 
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Factor: Terrestrial Sensitive Environments 

Definition: Terrestrial resources, fragile natural settings, or other areas with unique or highly­
valued environmental or cultural features. 

Evaluation Strategy: Like the resident population factor, identifying terrestrial sensitive 
environments for the soil exposure pathway first requires carefully identifying sources and 
delineating areas of suspected contamination. Generally, to score this factor, some portion of a 
terrestrial sensitive environment must be on an area of suspected contamination related to the 
site. The exceptions are habitats of threatened or endangered species, which might be 
designated on a county-wide basis. 

PA Table 7 (page 20 of the PA scoresheets) lists terrestrial sensitive environments for the soil 
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) appear in PA Table 7, and 
(2) occur on an area of suspected contamination that is related to the site (except in the case of 
county· wide habitat designations). 

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 qualifying environments. Assign the sum as the score for factor #5 
(Terrestrial Sensitive Environments) on the soil exposure pathway scoresheet. 
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Definition: Use of the resource (land) for commercial agriculture, commercial silviculture, or 
commercial livestock production or grazing. 

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

• Commercial agriculture. 
• Commercial silviculture (e.g., tree farming, timber production, logging). 
• Commercial livestock production or grazing. 

The resources factor is assigned a value of 5 if any of the above resource uses are present on 
an area of suspected contamination associated with the site; otherwise, a zero vaiue is 
assigned. 

Often, extensive analytical data are required to reliably determine whether any of the specified 
resource uses occur on an area of contamination. Because such data are not usually available at 
the PA, the resources factor can generally be assigned 5 points as a default measure. This 
approach is conservative from the scoring perspective (as the maximum value is assigned). has 
little impact on the pathway and site score, and can potentially save you many hours of 
research trying to determine whether a particular use qualifies as "commercial." 

Scoring Instructions: If any of the resource uses itemized above occurs on an area of suspected 
contamination associated with the site, assign a score of 5 to factor #6 (Resources) on the soil 
exposure pathway scoresheet; otherwise, assign a zero value. Alternatively, simply assign the 5 
point value as a default measure. 

Totai Resident Populat.on 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 (A or B) depending on whether you scored a 
suspected release. 
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3.5.3 Waste Characteristics 

The evaluation of the Waste Characteristics factor category is discussed in Section 3.2.2. The 
waste characteristics score (WC) that you calculated using PA Table 1 (Section 3.2.2, and page 4 
of the PA scoresheets) is applied to the soil exposure pathway without modification. Assign the 
WC score to factor #7 on the soil exposure pathway scoresheet. 

3.5.4 Calculating Soil Exposure Threat and Pathway Scores 

Sum the scores assigned to factors #2 through 6 to arrive at the Resident Population Threat 
Targets score; enter this sum in the box labeled "T." Multiply the scores in the likelihood of 
Exposure (LE), Targets (T), and Waste Characteristics (WC) boxes; divide by 82,500; round to the 
nearest integer; and record the result, subject to a maximum of 100, as the Resident Population 
Threat score. If your calculated score exceeds 100, assign 100 as the Resident Population Threat 
score. 

The Nearby Population Threat acknowledges that there are likely to be nearby residents who do not 
qualify as resident population but may, nevertheless, come in contact with areas of contamination 
and exposed or accessible wastes by traveling to the site. Do not assign a score to the Nearby 
Population Threat if you gave a zero score to Likelihood of Exposure. Othen-"Iise, score the Neaiby 
Population Threat on the basis of the population within a I-mile radius of the site. Use the same 1-
mile radius total population you evaluated for air pathway population targets (Section 3.6.2). and ) 
assign the .threat score according to the following table: 

Population Within Nearby Population 
One Mile Threat Score 

< 1 0,000 1 

10,000 to 50,000 2 

>50,000 4 

Sum the Resident Population Threat Score and the Nearby Population Threat score. Record the 
result, subject to a maximum of 100, as the soil exposure pathway score at the bottom of the 
page. If your calculated score exceeds 100, assign 100 as the pathway score. 
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3.6 AIR PATHWAY 

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

Evaluating likelihood of release requires you to hypothesize whether hazardous substances are likely 
to be migrating from the site to the air. 

The principal threat under the air pathway is the threat of airborne releases of hazardous 
substances. The targets evaluation is primarily concerned with identifying and evaluating the 
human population within the 4-mile target distance limit (radius) around the site, and sensitive 
environments within y, mile. 

The evaluation and score for the waste characteristics factor category (WC, Section 3.2.2i appiies 
directly to the air pathway, as to all other pathways, except if primary targets are identified 
(Section 3.6.3). 
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3.6.1 likelihood of Release 

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 adsorb to 
sediments and thus remain detectable for long periods. In contrast, because of the rapid dispersion 
of released substances in the atmosphere, air releases can usually be detected only while the 
release is occurring. In this sense, the detectability of an air release is transient. Even if the 
likelihood that a release has occurred is very high, for this pathway it is the likelihood that the 
release can be detected during 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 hypoihesis 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. Instead, these questions are meant to get you thinking about the types of site-specific 
conditions that need to be considered when formulating a hypothesis about a suspected release. 
There are likely to be other site-specific criteria that apply to a particular site, and you are 
encouraged to think along these lines. If such additional considerations enter into your 
conclusions, identify them at the bottom of the list. 

Answer the questions on the list by checking the appropriate box marked :'yes," "no," or 
"unknown." In evaluating each question, rely on the total body of information you have obtained 
about the site and its environs through the course of your investigation -- file searches, desktop 
data collection, site reconnaissance, interviews, etc. 
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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, and whether that release is likely to be detectable during an SI. This requires professional 
judgment, and is a somewhat intuitive process that relies upon your accumulated professional 
expertise and specific knowledge of site conditions and characteristics. Note that the Criteria List 
is not a tally sheet requiring a majority of ·yes· or ·no· answers to come to a particular conclusion. 
You may hypothesize a suspected release on the basis of one or more considerations that lead you 
to believe there is a relatively high likelihood of detecting hazardous substances released to the air. 

Suspected Release Considerations 

Each item on the Criteria List for suspected release to the air is briefly discussed below. 

Are odors currently reported? 

Reports of odors from the site may indicate that hazardous substances are being released to 
the air. Such reports may come from employees, if the site is active, or from nearby residents. 
The local 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 readings from these instruments, even if you don't smeii 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, facility employees or neighbors may report dust clouds from 
the site when the wind is high, or you may observe such a condition during your 
reconnaissance. 

Are there reports of adverse health effects potentially resulting from migration of hazardous 
substances through the air? 

The local Health Department, facility employees, or neighbors may have reported health 
effects such as headaches, nausea, or dizziness that could lead to a hypothesis that releases 
are occurring. Should you experience such symptoms yourself during the site reconnaissance, 
health and safety considerations require you to leave the area immediately. Such an 
experience would be a 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 originated at the site, faded paint or etched glass on the automobiles 
in the facility's parking lot, and so forth. 

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

Scoring Likelihood of Release 

After completing your evaluation of the Criteria Ust for releases to the air, you should have a 
hypothesis as to whether you do or do not suspect that a release may be detectable. The 
following pages explain how to assign a score to the Likelihood of Release factor category, 
depending on whether your hypothesis is "Suspected Release" or "No Suspected Release." 
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Factor: Suspected Release 

AIR PATHWAY 
LIKELIHOOD OF RELEASE 

Definition: A professional judgment conclusion based on site and pathway conditions indicating 
that release of a hazardous substance to the air is likely to be detected, 

Evaluation Strategy: In scoring a suspected release, you are stating a hypothesis that it is iikely 
that a hazardous substance from the site could be detected in a release to the aiL For PA 
purposes, your professional judgment is usually based on indications •. which is not the same as 
documented fact. Remember, however, that detecting an air release with environmental 
samples during an'SI is often more difficult than detecting a release to ground water or surface 
water. Your judgment regarding a suspected air release must include consideration of the ability 
to detect such a release. 

The Criteria List for air releases (discussed on pages 126 to 128) helps guide the process of 
C.' considering pertinent conditions that might lead you to suspect a release. 

Scoring Instructions: Hypothesize and score a suspected release when available information 
leads you to conclude that there is a relatively high likelihood of detecting a hazardous 
substance released to the air. Assign a score of 550 to factor #1 (Suspected Release) on the air 
pathway scoresheet (page 22 of the PA scoresheets); assign the score under Column A, and use 
only Column A for the air pathway. Do not assign a score to factor #2 (No Suspected Release). 

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

129 



1- .... 

AIR PATHWAY 
LIKELIHOOD OF RELEASE 

Factor: No Suspected Release 

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

Evaluation Strategy: If you did not hypothesize a suspected release from your evaluation of the 
Criteria List, then your hypothesis must be that a release is not suspected. You must complete 
an evaluation of the Criteria List before concluding that no release is suspected. 

Just as a hypothesis that a release is suspected is based on conditions at and around the site, 
so is the hypothesis that a release is not suspected. In this instance, however, available 
information leads you to conclude that there is a relatively low likelihood 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 
SI. 

Scoring Instructions: If you do not suspect a release to air, assign a score of 500 to factor #2 
(No Suspected Release) on the air pathway scoresheet. Assign the score under Column Band 
use only Column B for the air pathway. 
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3.6.2 Targets 

AIR PATHWAY 
TARGETS 

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 are evaluated on the basis of their distance from the site. To assist in this evaluation, 
draw a series of concentric circles on your topographic map with radii of Y. mile, y, mile, 1 mile, 2 
miles, 3 miles, and 4 miles from the site. 

Residential Populations 

Identify the residential population on site and in each of the six distance categories around t"e site. 
Automated electronic databases are very useful for this purpose. The Graphical Exposure Modeling 
System (GEMS) is one such database. GEMS was developed for, and is maintained by, EPA's 
Office of Toxic Substances. If direct access to GEMS is not available through your office, contact 
the EPA Regional office to arrange access and to find out about other databases of population 
information. 

GEMS works with U.S. Bureau of the Census population data. You provide, as input, the 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 provide population data. 

The Bureau of the Census has developed Topographically Integrated Geographic Encoding and 
Referencing (TIGER) data files for use as a base map for the 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 !ocal 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 specifi ed 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 8 (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 wide ranges work to smooth errors in estimation. Consequently, the 
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populations reported by GEMS or similar databases for these distance categories should be 
adequate, and it may not be time~efficient to pursue alternative estimates. 

For the close-in distance categories -- onsite, 0 to Y. mile, and Y. to y, 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 apartments or 
condominiums, contact the building superintendent or leasing/sales agent to obtain the number of 
residential units in the building. Obtain the county average figure for persons per household (from 
U.S. Bureau of the Census data) and multiply this average by the number of counted residences 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 onsite 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 vaiues assigned to the indicated population ranges according 
to distance category. For distances beyond Y, mile, very large populations are required to ac'hieve 
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 university) that may, individually, account for thousands of workers or 
students. 

For distances less than Y, 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 Y, mile would not usually be reasonable. In the interest of time-efficiency, again let the 
population values in PA Table 8 guide the amount of effort to expend. 

Sensitive Environments 

Identify all sensitive environments, both terrestrial and aquatic, on the site, within Y. mile of the 
site, and between Y. and Y, mile of the site. During the PA, it is not usually necessary to evaluate 
sensitive environments between Y, 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: Sensitive Environment -- A terrestrial or aquatic resource, fragile natural setting, or 
other area with unique or highly-valued environmental or cultural features. 
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Typically, areas that fall within the definition of "sensitive environment" are established andlor 
protected by State or Federal law. Examples include National Parks, National Monuments, habitats 
of threatened or endangered species, and wildlife refuges. PA Table 5 (page 16 of the PA 
scoresheets) lists qualifying sensitive environments. 

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

Some sensitive environments cover large areas (e.g., State Wildlife Refuge) and may span, for 
example, both the 0 to %-mile and Y.- to Yo-mile distance categories. In these cases (except for 
wetlands, which are discussed separately below). evaluate the environment only for its closest 
occurrence to the site; in the example given here, evaluate the refuge only for its occurrence in the 
o to y. -mile category. 

PA Table 5 lists several types of habitat used by State- or Federally-designated endangered or 
threatened species. Very otten, Natura! Heritage Programs and other authorities report habitats on 
a county-wide basis. You may find that a more specific location to answer the Question "Is it 
present on the site, within % mile of the site, or within Y, 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 presence in the %- or Yo-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 n An area that is sufficiently inundated or saturated by surface or ground 
water to support vegetation adapted for life in saturated soil conditions. Wetlands generally 
include swamps, marshes, bogs, and similar areas. 

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

Measure the total wetlands acreage in each of the following three categories: onsite, 0 to Y. mile 
from the site, and Y. to Yo mile from the site. Assign a wetlands area value from PA Table 9 (page 
23 of the PA score sheets) to each of these acreage totals; for scoring purposes, each of these 
acreage totals represents a separate environment. 

You may encounter situations where two or more sensitive environments overlap to various 
degrees. Consider, for example, a 10-acre wetland 2,000 feet from the site, located in a State 
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Wildlife Refuge, in a county that is designated as critical habitat for the Federally-designated 
endangered northern spotted owl. In this example, three sensitive environments overlap: the 
wetland (25 points, PA Table 9). the refuge (75 points, PA Table 51, and the critical habitat i1 00 
points, PA Table 51. If, rather than a countY-wide designation, the refuge itself is specifically 
designated as critical habitat for the owl, the refuge would be assigned a total of 175 points (75 
for being a State Wildlife Refuge, plus 100 for being a specifically-designated critical habitatl, and 
the wetland 25 points. 

Primary Targets 

Like the other migration pathways, a release must be suspected in order to score primary targets 
for the air pathway. Releases to the air pathway, however, are fundamentally different from 
releases to the other migration pathways. Depending on the wind: air releases may disperse in any 
direction. During an SI, primary target hypotheses are tested via analytical sampling, and all 
populations and sensitive environments out to and including the furthest distance category in which 
the release can be documented are evaluated as'primary targets. 

For these reasons, there is no Criteria List for air pathway primary targets (page 21 of the PA 
scoresheetsl. Instead, when a release is suspected during the PA, all populations and sensitive 
environments out to and including the )4 -mile distance category are evaluated and scored as 
primary targets. Because air releases are usually quickly diluted in the atmosphere, targets beyond 
the %-mile distance are evaluated as secondary targets. 

As with the other migration pathways, when a release is not suspected, all targets are evaluated as 
secondary targets. 
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Definition: The human population most likely subject to exposure from release of a hazardous 
substance to the air. 

Evaluation Strategy: If you suspect a release to the air, those persons closest to the site are 
most likely to be affected and are evaluated as primary targets. When you suspect a release to 
the air, evaluate and score the residential, student, and worker population within l' mile as the 
primary target population. 

Scoring Instructions: 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 not suspected, assign a zero score to factor #3 (primary Target Population). 
Otherwise, determine the population within l' mile as described on pages 131 to 132. GEMS, 
or a similar electronic database, may be used as a starting point but may not be accurate 
enough for population evaluations in the close-in distance categories. Database populations 
should be supplemented by a house count within l' 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 l' -mile distance category by 
examining topographic maps andlor 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 (round the average up to the next 
integer before multiplying). The windshield survey, coupled with examining topographic and 
local street maps, will also identify schools and specific large businesses that may warrant 
evaluation for student or worker populations (see page 132 for more discussion). 

Sum the number of residents, students, and workers identified onsite and within l' mile of the 
site. Enter this total on the blank by factor #3 (Primary Target Population) on the air pathway 
scoresheet (page 22 of the PA scoresheets). Multiply the total by 10, and record the resulting 
factor score under Column A. 
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Factor: Secondary Target Population 

Definition: The human population less likely to be subject to exposure from release of a 
hazardous substance to the air. 

Evaluation Strategy: If you suspect a release to the air, the residential, student, and worker 
population onsite and within Y. mile of the site is evaluated as the primary target population; the 
residential, student, and worker population between Y. mile and 4 miles is evaluated as the 
secondary target population. If you do not suspect a release, the residential. student, and 
worker population within the entire 4-mile target distance limit is evaluated as the secondary 
target population. 

Scoring Instructions: Identify residential, student, and worker population as discussed on pages 
131 to 132 and in conjunction with the "Evaluation Strategy" for primary target population 
(page 135). Use GEMS or other electronic databases as a starting point. GEMS or similar data 
for distances beyond Y, mile are usually acceptable. However, you should supplement the 
database populations with house counts within y, mile of the site. Use topographic maps, local 
street maps, and a windshield sU"'ey to perform andlor 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 y. mile, !4 to Y, mile, y, to 1 mile, 1 to 2 miles, 2 to 3 miles, 
3 to 4 miles. From PA Table 8 (page 23 of the PA scoresheetsi, 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) Rec9rd 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 Population) on the air pathway 
scoresheet. Use the blank under Column A if you scored a suspected release for the Likelihood 
of Release factor category; use Column B if not. 
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Evaluation Strategy: The distance to the nearest individual is an indicator of the magnitude of 
the threat the site poses to the person most likely to be exposed to hazardous substances that 
may be released from the site. All other considerations being equal, the closer a person is to the 
site, the higher the threat that the person might be exposed to hazardous substances. 

The nearest individual is represented by the nearest regularly occupied building -- you need not 
locate or obtain the identity of an actual person. The nearest regularly occupied building could 
be a building on the site itself, or it could be a nearby residence, workplace, school, church, etc. 

Annotate the topographic map to identify the nearest regulaily occupied building. Use a ruler or 
pair of dividers to determine the shortest straight-line distance between it and any source at the 
site. If the distance is so short as to make map measurement impractical, estimate the distance 
through visual observation during the site reconnaissance. Record this distance in the "Pathway 
Characteristics" box on the air pathway scoresheet; record an absolute number, not a range, 
accurate within a margin of ± 100 feet. 

Scoring Instructions: If you have identified any primary target population you have, in effect, 
hypothesized that the threat or likelihood of exposure is relatively high. For this reason, 
whenever a primary target population is present, assign a score of 50 to the Nearest Individual 
factor, regardless of distance. Assign the score under Column A. 

Otherwise, from PA Table 8 (page 23 of the PA scoresheets). select the distance category in 
which the nearest regularly occupied building is located (far-left column). Circle the value on the 
same line in the column labeled "Nearest Individual." Record the selected value in one of the 
blanks for factor #5 (Nearest Individual) on the air 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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Factor: Primary Target Sensitive Environments 

Definition: Sensitive environments most likely subject to exposure from release of a hazardous 
substance to the air. 

Evaluation Strategy: Identify all sensitive environments on and within Y, mile of the site (pages 
132 to 134) as part of a unified task to identify sensitive environments for the air, soil exposure, 
and surface water pathways. 

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

Scoring Instructions: Evaluate air pathway primary target sensitive environments only when you 
suspect a release to the air. In the box under factor #6 (Primary Sensitive Environments) on the 
air pathway scoresheet, list all sensitive environments on or within )4 mile of the site. From PA 
Table 5 (page 16 of the PA scoresheets), assign values for each environment type. In the case 
of wetlands, assign values for wetland area (PA Table 9, page 23 of the PA scoresheets). 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 not 
suspected, assign a LaiO SCOie to factor 116. 
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Definition: Sensitive environments less likely subject to exposure from release of a hazardous 
substance to the air. 

Evaluation Strategy: Identify all sensitive environments on and within y, mile of the site (pages 
132 to 134) as part of a unified task to identify sensitive environments for the air, soil exposure, 
and surface water pathways. 

If you suspect a release to the air, all sensitive environments on or within Y. mile of the site are 
scored as primary sensitive environments; those between Y. and y, mile are scored as 
secondary sensitive environments. If a release is not suspected, all sensitive environments on or 
within Y; mile of the site are SCOi8d as secondary sensitive environments. ---~ 

Scoring Instructions: From PA Tables 5 and 9 (pages 16 and 23 of the PA scoresheets) assign a 
value for each secondary sensitive environment. Turn to PA Table 10 (page 23 of the PA 
scoresheets) and list each environment by distance category, along with its associated value. 
Remember that, except for wetlands, sensitive environments that span two or more distance 
categories are evaluated 9fl!y for their closest occurrence to the site. For wetlands, the acreage 
occurring in each distance category is evaluated separately. Multiply each environments' value 
by the distance weight given in PA Table 10, and record the product in the right-hand column. 
Sum the values in the right-hand column; record the total at the bottom of the column and as 
the score for factor #7 (SecondaiY Sensitive Environments) on the air pathway scoresheet. 
Record the score under Column A if you scored a suspected release for the Likeiih?od of Re!ease 
factor category; under Column B if you did not. 
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Factor: Resources ,. 
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Definition: Use of land around the site for commercial agriculture, commercial silviculture, or 
recreation. 

Evaluation Strategy: The resources factor accounts for land uses around the site that may be 
impacted by a release to the air: 

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

The resources factor is assigned a value of 5 if any of the above resource uses are present 
within Yz 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 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" or "major or designated." 

Scoring Instructions: If any of the resource uses itemized above are present within Y, 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. Alternative!v, simpfv assign the 5 point 
value as a default measure. Use the blank under Column A if you scored a "Suspected Release" 
for the Likelihood of Release factor category; use the blank under Column B if you scored "No 
Suspected Release." 

Total Targets: Calculate the Targets factor category score by summing the scores assigned to 
factors #3 through 8. Factor scores should appear in only one of the two columns (A or B) 
depending on whether you scored a suspected release. 
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PATHWAY SCORE 

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 characteristics score (WCI that you calculated using PA Table 1 (Section 3.2.2, 
and page 4 of the PA scoresheetsl or a score of 32 -- whichever is greater -- to factor #9a. Assign 
this score under Column A. Do not evaluate factor #9b. 

If you have not identified any primary target population or primary target sensitive environment, 
assign the waste characteristics score (WCI that you calculated using PA Table 1 (Section 3.2.2. 
and page 4 of the PA scoresheetsl to factor #9b. 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 #9a. 

3.6.4 Calculating the Air Pathway Score 

The air pathway score sheet is organized by the three factor categories: Likelihood of Release (LR), 
Targets (T). and Waste Characteristics (WC). Enter the score for either Suspected Release (factor 
#1) or No Suspected Release (factor #2) into the box labeled "LR." Sum the Target scores (factors 
#3 through 8) down the appropriate column and record the sum in the box labeled "T." Enter the 
Waste Characteristics score (factor #9a or 9b) into the box labeled "WC." All scores should appear 
in either 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 

Calculate the site score by filling in the matrix at the top of page 24 of the PA scoresheets. Record 
each pathway score in the appropriate box under the column labeled ·S.· Square each pathway 
score, and record the result in the appropriate box under the column Jabeled • S'.· Sum the four S' 
values; divide the sum by 4, take the square root of the result, round to the nearest integer, and 
record the result as the site score. 

Answer the questions on page 24 of the PA scoresheets; these summarize important conclusions 
of the PA. 

The questions ask for a qualitative evaluation of the relative risk of targets being exposed to 
hazardous substances from the site. Vou may find your responses to these questions a good 
cross-check against the way you scored the individual pathways. For example, if you scored the 
ground water pathway on the basis of no suspected release and secondary targets only, yet your 
response to question #1 is "yes," this presents apparently conflicting conclusions that you need to 
reconsider and resolve. Answers to the questions on page 24 should be consistent with your 
evaluations elsewhere in the PA scoresheets package. 

For affirmative responses regarding high risk to targets, the questions also ask you to identify 
specific targets. This information will be useful for next-step planning purposes. Attach additional 
pages if necessary. 
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4. REPORTING REQUIREMENTS 

In general, PA deliverables consist of three work products: data summary form, narrative report, 
and scoresheets. 

4.1 PA DATA AND SITE CHARACTERISTICS FORM 

A completed data and site characteristics form, "Potential Hazardous Waste Site Preliminary 
Assessment Form" (see Appendix D). is a standard product of every PA. The data form: 

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

characteristics of all CERCLIS sites (the CERCUS Characterization Database). 

The form can also function as a data collection tool, identifying all of the basic raw data required to 
score a PA. In addition, the form Serves as a four-page summary of the PA scoresheets and 
narrative report, and as a mechanism to organize the information in a format compatible with data 
entry neects for CERCUS and the CERCUS Characterization Database. 

Responses on the form need not be typed; legible handwriting is acceptable. When produced by 
PA-Score, EPA's computerized version of the scoresheets (Section 4.3.2). completion of the form 
can be simplified. PA-Score can print the data form and draw on the data entered during site 
scoring to automatically transcribe most of the required information. After printing the form, users 
then manually transcribe the missing data elements. 

4.2 NARRATIVE REPORT 

A narrative report is a standard product of every PA. The report should summarize what is known 
about the site and what is inferred or assumed, the activities conducted during the PA, and all 
information researched. Following Regional EPA guidelines, the report may be a letter report or 
may stand alone, transmitted under a cover letter. Factual statements in the report should be 
keyed, by number, to a supporting reference. References not generally available to the public 
should be attached to the report. As one of the references, include worksheets showing the 
determination of site latitude and longitude coordinates according to EPA's standard operating 
procedure (Appendix E). 

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

Consider using: 

suspected release 
primary target 

secondary target 
aquifer in use 
4-mile radius 

15-mile downstream distance 

Instead 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 pages in length (excluding attachments and references). The main body of the report is 
structured like the PA itself, beginning with site and source characterization, and moving logically 
through an examination of the threats and targets associated with each pathway. The ·Summary 
and Conclusions· section should summarize the most important characteristics of the site, and 
identify major pathways and targets of concern. 

To foster national consistency in the content of PA narratives and to aid the successful application 
of the national OC/OA program, both the structure and content of each PA report should follow the 
outline given in Table 4-1 as a minimum requirement. At Regional EPA discretion, additional 
information not identified in the outline may also be included. Appendix C presents an example PA 
narrative report for a fictitious site. 

The narrative report plays a particularly important role as a vehicle for public information about the 
site and about the PA that was conducted. It is therefore important that it contain sufficient 
information and documentation to support EPA's decision-making process for site disposition. For 
a NFRAP site, this means convincingly demonstrating that further Superfund activity is not 
necessary'. For a further action site, this means showing sufficient indications of a need for 
response -- which may take the form of emergency removal or an SI; in either case, the PA 
narrative provides the basis for next-step planning. 

Note, however, that PA narratives should be restricted to factual statements. PA scores and site 
'disposition recommendations, which EPA considers deliberative and potentially protected from 
disclosure, should not be stated in narrative reports. PA investigators should check with Regional 
EPA personnel,to ensure that PA reports are consistent with current EPA policy on release of PA 
information. 

144 



Table 4-1 
PA Narrative Report, Outline of Contents 

INTRODUCTION 

• State that a PA was performed, name the agency or organization performing it, and 
state the authority under which it was conducted (i.e., CERCLA as amended by SARA, 
and EPA contract or cooperative agreement). Include the site name, CERCLIS 
identification number, and location (street address, city, county, state). 

• Briefly state the purpose of the PA (i.e., to assess the immediate or potential-threat 
wastes at the site pose to human health and the environment and to collect information 
to support a decision regarding the need for further action under CERCLAISARA) and the 
scope of the investigation (e.g., research and review fils information; comprehensive 
target survey, and an offsite or onsite reconnaissance). 

SITE DESCRIPTION, OPERATIONAL HISTORY, AND WASTE CHARACTERISTICS 

• State brief directions to the site. Provide latitude/longitude coordinates. Identify the 
type of site (e.g., plating facility, chemical plant). whether it is active or inactive, and 
years of operation. Describe its physical characteristics (e.g" dimensions, size, 
structures, buildings, borders, drainage patterns), and setting (e.g., topography, local 
land uses). Include a USGS 7.5-minute base map iocating the site and shewing a l-mile 
radius. On the map, identify the surface water drainage route; nearest well, intake, and 
residence; wetlands and other sensitive environments. Include a drafted site sketch 
showing features on and around the site. 

• Provide an operational history of the site. Identify current and former owners and 
operators, and describe site activities. Identify and describe wastes generated, 
quantities, disposal practices, and source areas. Indicate source areas on the sketch. 
Describe any removals, whether conducted by facility operators or regulatory authorities. 

• Describe past regulatory activities including permits, violations, and inspections by local, 
state, or Federal authorities. Present available analytical data in a table and discuss. 

PATHWAY AND ENVIRONMENTAL HAZARD ASSESSMENT 

Ground Water 

• Describe the local geologic and hydrogeologic setting (e.g., stratigraphy, formations, 
aquifers, karst features, depth and permeability to the shallowest aquifer). 

• On the basis of the site description, operational history, local geology and hydrogeology, 
and any available analytical data, state whether release of a hazardous substance from 
the site to ground water is suspected. If anaiyticai dats are available, summarize them 
in a table. 

• Discuss ground water use within a 4-mile radius. Identify the nearest drinking water 
well and state the distance to it. Quantify drinking water populations served by wells 
within 4 miles. Differentiate between populations served by private wells and those 
served by municipal wells; identify blended systems. Identify drinking water wells 
suspected to be primary targets and quantify the populations associated with each. 
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Table 4-1 (continued) 
PA Narrative Report. Outline of Contents 

PATHWAY AND ENVIRONMENTAL HAZARD ASSESSMENT (continued) 

Surface Water 

• Describe the local hydrologic setting. including site location with respect to floodplains. 
and the overland and downstream portions of the surface water migration path. State 
the distance from the site to the probable point of entry (PPE) to surface water. Identify 
the water bodies within a 15-mile downstream distance, and state the length of reach 
and flow characteristics of each. Include a drafted sketch of the surface water 
migration path. 

• On the basis of the site description and operational history, local hydrology, and any 
available analytical data. state whether release of a hazardous substance from the site to 
surface water is suspected. If analytical data are available, summarize them in a table. 

• Indicate whether surface water within a 1 5-mile downstream distance supplies drinking 
water. Identify each drinking water intake and state the distance from the PPE to the 
nearest intake. Quantify the drinking water population served by surface water and 
identify blended systems. Identify surface water intakes suspected to be primary targets 
and quantify the populations served by each. 

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

" I ndicate whether sensitive environments are present in or adjacent to the surface water 
migration path (overland and along a 15-mile downstream distance). Identify each 
sensitive environment and state the distance from the PPE to the nearest; identify the 
sensitive environment with the lowest flow characteristics. Identify sensitive 
environments suspected to be primary targets. 

Soil Exposure and Air 

.. Indicate the number of onsite workers and the number of people who live onsite or 
within 200 feet of areas of known or suspected contamination. Identify schools and day 
care facilities onsite or within 200 feet of areas of known or suspected contamination, 
and state the number of attendees. Quantify the populations (residents, students. and 
workers) within 4 miles of the site; state the distance to the nearest regularly occupied 
onsite or offsite building. Identify sensitive environments onsite and within 4 miles of 
the site. Discuss the likelihood of a hazardous substance being released to the air. If 
analytical data are available. summarize them in a table. 
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Tab:a 4-1 {concluded) 
PA Narrative Report, Outline of Contents 

SUMMARY AND CONCLUSION 

• Briefly summarize the major aspects of the site and its history that relate to the potential 
for .releases of hazardous substances and the exposure of targets. Identify principal 
pathways and targets of concern. Discuss additional qualitative considerations or 
unusual circumstances that should be brought to the attention of Regional EPA site 
assessment personnel. 

PHOTODOCUMENTATION LOG 

• As an attachment, provide original photographs of the site and pertinent site features 
(e.g., waste source areas, stained soil, stressed vegetation, drainage paths) taken during 
the site reconnaissance. Provide a written description on the back of each photo, in 
captions, or in an accompanying text. Key each photo to its location on the site sketch. 

REFERENCES 

• Provide a numbered list, in bibliographic citation format, of all references cited in the PA 
report. 

• Attach copies of references cited in the PA report. Include complete copies of site­
specific references (e.g., USGS topographic quads, records of communication, drinking 
water population apportionment and calculation worksheets, GEMS and other database 
printouts, waste handling records or shipping manifests). Include only the title page and 
pertinent excerpts of general references (e.g., geologic reports, census reports, other 
publicly available documents). 

4.3 PA SCORING 

Section 3 provides detaiied instructions to complete a standard set of PA scoresheets to promote 
national consistency in PA evaluations. A copy of the scoresheets is provided as Appendix A. A 
computerized scoring tool, "PA-Score: is also available from EPA ("PA-Score Software, Users 
Manual & Tutorial, Version 1: OSWER Directive 9345.1-111. 

The PA scoresheets (and the PA-Score computer program) provide space to record reference 
numbers for each factor. The references and corresponding numbers should be the same as those 
cited in the PA narrative report (Section 4.2). Copies of the references are attached to the 
narrative and need not be included with the scoresheets. 

To score analytical data from applicable sampling results (as a result of the site review, Section 
5.3). complete the SI worksheets (see "Guidance for Performing Site Inspections Under CERCLA, 
Interim FY 1992"; OSWER Directive 9345.1-05). If the site review leads to the more detailed 
evaluation of ground water pathway potential to release (Section 5.4). include worksheets 
explaining the evaluation along with additional ground water pathway and site summary 
scoresheets. 
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4.3.1 Scoresheets 

The·PA scoresheets contain checklists, worksheets, factor value tables, scoring forms, and brief 
instructions. The package functions as a se!f~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; left-hand (unnumbered) pages contain corresponding 
instructions. When photocopy duplicating scoresheets for multiple deliverable or file copies, it is 
only necessary to copy the right-hand pages. 

PA scoresheets are available from EPA. Regional guidelines may recommend the use of other 
scoring materials. The standard PA scoresheets are considered the minimum scoring requirement; 
Regions, however, may require additional evaluations. 

4.3.2 PA-Score 

EPA developed the PA-Score computer program to automate PA evaluations. PA-Score facilitates 
scoring by assigning values from tables. performing ca!cu!ations, and producing PA documentation. 
PA-Score shares the same basic design and structure as PREscore, EPA's software to calculate 
HRS scores during the SI. PA-Score requires no specialized computer experience or equipment 
beyond an IBM (or compatible) personal computer. From the data PA investigators provide on the 
data entry screens (which resemble the PA scoresheets), PA-Score performs all factor value table 
look-ups and mathematical calculations. A companion program, PA-Print, prints PA scoresheets, a 
reference log, and the PA data and site characteristics form. Users of PA-Score should submit a 
floppy diskette, along with hardcopy printout, as a deliverable. 

4.4 ABBREVIATED REPORTING 

Sites determined ineligible for CERCLA response by Regional EPA site assessment personnel, and 
purported sites that are determined not to actually exist, do not undergo a complete PA (see 
Section 2.2). For such sites, the typical PA reporting requirements are abbreviated. 

A narrative report remains a requirement. The report, however, may be limited to the 
"Introduction," "Site Description, Operational History, and Waste Characteristics," and "Summary 
and Conclusions" sections outlined in 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 (Appendix D) are required for 
abbreviated PA sites. These pages provide necessary administrative information and general 
descriptive information about the site and associated wastes (if any). 

PA scoresheets (Appendix AI or computerized PA-Score site scoring need not be completed for 
abbreviated PA sites. 

Note that these abbreviated reporting requirements apply only to "non-sites· that are determined to 
be nonexistent, and sites determined ineligible for CERCLA response. Lack of targets is not an 
acceptable reason to abbreviate either the PA investigation or the standard reporting requirements. 
Sites lacking targets must be fully documented by a complete narrative report, fully evaluated using 
either the PA scoresheets or PA-Score software, and summarized by a completed data and site 
characteristics form. 
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5. REVIEWS 

The PA investigator should conduct a detailed review of the PA report and scoresheets, particularly 
for internal consistency, as a Quality control mechanism, A second reviewer with considerable site 
assessment experience should then examine the package to assure consistency, and to provide an 
independent evaluation of PA hypotheses. The reviewer should also evaluate the package to 
determine if special circumstances exist where detailed analytical data andlor ground water 
potential to release factors could be applied to reduce the number of further action site 
recommendations ("false positives"), 

The site review assures an appropriate site disposition recommendation, For a site receiving a 
NFRAP recommendation, this means assuring that the judgments and data reasonably support the 
conclusion that the site poses little threat, or that EPA's policy is to address the site under other 
statutory authority, For a site receiving a further action recommendation, the review assures that 
the PA evaluation reasonably supports the need for further investigation. In some cases, the 
review may identify an opportunity to apply additional information that could resuit in a NFRAP 
recommendation, 

5.1 REVIEW FOR INTERNAL CONSISTENCY 

80th the PA investigator and a second independent reviewer should review the PA written products 
to assure internal consistency in the information and hypotheses recorded in the report and on the 
data summary form and scoieshaats. 

An important Quality assurance objective is to find and correct errors of consistency, For example, 
primary targets are targets suspected to be exposed to contamination by a hazardous substance; 
also, a release must be hypothesized to score primary targets, because a target cannot be exposed 
to contamination unless a hazardous substance has migrated, A scenario in which the PA 
investigator scored primary targets without also scoring a suspected release would represent a 
significant inconsistency indicating either an error or a flawed conclusion. In either case, a 
discrepancy such as this, if undetected, could contribute to an inappropriate site disposition 
recommendation. Identifying such a discrepancy directs the PA investigator and site reviewer to 
reexamine the evaluation and resolve the apparent conflict. 

The PA scoresheets contain several mechanisms that can assist the review for internal consistency: 

• Criteria Lists (pages 7, 11, 18, 21) summarize considerations and rationale leading 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. 

• Pathway Characteristics boxes (pages 8, 12, 19, 22) summarize information for key factors 
to evaluate each pathway. Factor scores should be consistent with the information in the 
Pathway Characteristics box. 

• Scoring Columns "A" and "8" for Suspected Release and No Suspected Release are 
designed to prevent assigning scores to factors that do not apply. For example, there can 
be no primary targets when "No Suspected Release" (Column B) is scored; therefore, the 
primary target boxes are shaded to restrict scoring in Column B. For each pathway, scores 
must appear in only one column. 
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• Waste characteristics and targets scoring tables (PA Tables 1 through 10) provide for 
immediate cross-checking of assigned factor values against the values and evaluations 
recorded in each table .. 

• The summary Questions (page 24) ask for Qualitative evaluations of the relative risk of 
targets being exposed to hazardous substances associated with the site. The identification 
of targets as primary or secondary should be consistent with responses to these Questions. 

Table 5-1 provides examples of how these mechanisms can be used to review release and target 
evaluations for each pathway (page numbers refer to PA scoresheets page numbers). 

5.2 REVIEW OF PA HYPOTHESES 

Regional EPA site assessment personnel conclude a site disposition decision based primarily on the 
site score. In general, sites that score 28.50 or greater receive a further action recommendation, 
while sites that score less than 28.50 receive a NFRAP recommendation. The PA score is most 
sensitive ,to taigets vaiues. in particuiar, primary targets are weighted heavily, During the PA, 
however, analytical data to definitively support or reject the occurrence of releases and exposure of 
targets may not be available; PA investigators rely on available information and professional 
judgment to form hypotheses on these points. As these hypotheses strongly influence the PA 
score, it is particularly important that they be reasonable and well-founded, both in fact and in 
necessary conservatism when facts are limited. 

The review for internal consistency (Section 5.1) may identify inconsistencies that could Question 
the validity of a particular hypothesis or conclusion. This review alone, however, is not sufficient. 
The reviewer must also evaluate the validity of each hypothesis. 

The pathway-specific Criteria Lists guide the formulation of PA hypotheses. Investigators answer 
each Question on the list and, when releases or primary targets are suspected, provide a brief 
statement summarizing the rationale for their hypothesis. The reviewer's function is to examine 
these responses and summary statements, in view of all that is known a:"out the site, to assure 
that appropriate conclusions have been drawn. 

Under some circumstances, experienced investigators may have differing interpretations of site 
conditions and make differing conclusions or hypotheses regarding the likelihood of a release and 
exposure of targets. Any such differences must be resolved during the review. If the reviewer's 
interpretations contradict the PA investigator's, the two should discuss the situation and reach a 
consensus. This aspect of the review identifies significant points about the site evaluation that 
ma', need detailed explanation in the PA narrative report (Section 4.2) to fully support the 
conclusions. Throughout the review, the PA investigator and site reviewer must keep in mind the 
need for conservative judgments in the absence of definitive proof to avoid underestimating the 
potential threat -- which could lead to an inappropriate NFRAP recommendation. 
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Table 5·' 
Checklist for Internal Consistency 

Instructions: The PA scoresheets contain several mechanisms to aid review for internal 
consistency, The items listed beneath each factor or factor category heading identify questions 
on the PA scoresheets which support the evaluation of that factor or factor category. The 
reviewer should check for agreement between all responses. All page numbers refer to PA 
scoresheet page numbers. 

Ground Water Pathway 

Likelihood of release 

o Page 7. Criteria list, suspected release? 
o Page a, Padn'ls'y' Charac!~ristics, suspected release question 
o Page 8, Likelihood of Release, item 1 or 2 
o Page 8, Column A or B 

If No Suspected Releese is scored {all items listed above and the following1: 

o Page 8, Pathway Characteristics, karst terrain and depth to aquifer 
o Page 8, Likelihood of Release, item 2 

Primary targets 

o Page 7, Criteria List, primary targets identifisdi' 
o Page 8. Likelihood of Release, item 1 
o Page 8, Targets, item 3 
o Page 8, Targets, item 5 
o Page 8, Waste Characteristics, item 8a or Sb 
o Page 24, Summary question 1 

Secondary targets 

o Page 8, Pathway Characteristics, distance to Merost woll 
o Poge 8, Pathway Characteristics, karst terrain 
o Page 8, Targets, item 4 
o Page 8, Targets, item 5 
o Page 9, PA Table 2a or 2b 

SurfaCe \A-/ater Pathway 

Likelihood of release 

o Page 11, Criteria List, suspected release? 
o Page 12, Pathway Characteristics, suspected release question 
o Page 12, likelihood of Release, item 1 or 2 
o Pages 12, 14, 15, and 17, Column A or B 

If No Suspected Release is scored (all items listed above and the following): 

o Page 12, Pathway Characteristics, dlstanca to surfec~ water and flood frequency 
o Page 12, Likelihood of Release, item 2 
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Table 5-1 (concluded) 
Checklist 10i Inteiiial Consistency 

Surface Water Pathway (concluded) 

Primary targets 

o Page 11, Criteria List, primary intake/fishery/sensitive environment identified? 
o Page 12, Likelihood of Release. item 1 
o Page 12, Drinking Water Threat Targets, item 4 
o Page 12, Drinking Water Threat Targets, item 6 
o Page 14, Human Food Chain Thre8t Targets, item 9 
o Page 15, Environmehtal Throat Targets, Item 12 
o Page 17, Waste Characteristics, item 148 or 14b 
o Page 24, Summary question 2 

Secondary targets 

o Page 12, Drinking Water Threat Targets, item 5 
o Page 12, Drinking Water Threet Targets. item 6 
o Paga 13. PA Table 3 
[J Page 14, Human Food Chain Threat Targets, item 10 
o Page 15, Environmental Threat Targets, item 13 

Soil Exposure Pathway 

Resident population 

o Page 18, Criteria list, resident population Identified? 
o Page 19, Pathway Characteristics, residents question 
o Page 19, Pathway Characteristics, students question 
o Page 19, Resident PopUlation Threet Tergets, item 2 
o Page 19. Resident Populetion Threet Targets. item 3 
o Page 24, Summary question 3 

CJ Page 19, Pethway Characteristics, active facility question 
o Paget 19, Resident Population Threat Targets, item 4 

Air Pathway 

likelihood of releese 

o Page 21, Critaria List. suspected release? 
o Page 22. Pethwey Characteristics, suspected release question 
o Page 22, Likelihood of Releese, item 1 or 2 
o Pag6 22, Column A or B 

Primary targets 

o Page 22, Likelihood of Release, item 1 
o Page 22. Tergets. item 3 
o Page 22, Tergets, item 5 
o Page 22. Waste Characteristics, item 9a or 9b 

Secondary targets 

o Page 22, Pathway Characteristics. distance to nearest individual 
o Page 22, Targets. item 4 
o Page 22, Targets, item 5 
o Page 23, PA Table S 
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5.3 REVIEW OF AVAILABLE ANALYTICAL DATA 

This guidance document has emphasized the need to exercise conservative judgments in the 
absence of definitive proof during the PA. Section 3.1 discusses limitations and potential pitfaiis 
that may be associated with analytical data available to the PA. In general, whether analytical data 
are available or not, investigators should follow the guidelines in Section 3.1. However, 
comprehensive and reliable analytical data may be available for some sites. Upon completing the 
PA scoresheets, review available data to determine whether a more detailed approach can be 
employed. In brief, this can occur when the following two conditions hold: 

(1) The available data are equivalent in quality and comprehensiveness to data that would 
be obtained from an EPA-sponsored SI sampling program; and 

(2) The approach followed in Section 3.1 results in a further action recommendation that 
could be reversed by applying analytical data in place of standard PA conservative 
assumptions. 

5.3.1 Rationale for the Standard PA Approach to Analytical Data 

Three major areas of the HRS directly apply analytical data: substantiating or ruling out observed 
releases; substantiating or ruling out actual contamination of specific targets and differentiating 
between Level I or Level II; and determining substance-specific hazardous waste characteristics 
(e.g., toxicity, mobility, persistence, bioaccumulation potential). Recognizing that quality analytical 
data that definitiVely support these determinations are often not available at the PA, and consistent 
with streamlining the HRS for PA evaluations, the standard PA: 

• Makes use of professional judgments to identify suspected releases and targets suspected 
to be exposed to actual contamination, and 

• Builds in assumptions for waste characteristics and level of target contamination. 

Releases and Target Contamination 

Section 3.1 advises that PA investigators may always use analytical data indicating the presence of 
hazardous substances in environmental media or at specific targets to support hypotheses of 
suspected releases and primary targets. For PA purposes, such indications are sufficient to warrant 
a conservative judgment that a problem likely exists; documentation to HRS levels of certainty is 
not necessary. 

Conversely, PA investigators may also always use analytical data in combination with qualitative 
knowledge of the site, site environs, and target characteristics, to support hypotheses that releases 
have not occurred and that there are no primary targets. However, PA investigators should not rely 
on analytical data alone to rule out the occurrence of releases or actual contamination of targets, 
unless those data are equivalent in Quality and comprehensiveness to data that would be obtained 
from an EPA-sponsored SI (Section 5.3.2). 

Differentiating levels of Target Contamination 

Caution is advisable when attempting to apply analytical data to differentiate between Level I and 
Level II actual contamination. The standard PA builds in an assumption that primary targets are 
contaminated at Level J. Even when analytical data are available, differentiating levels of 
contamination on the basis of a one-time sampling event may not be prudent if, for example, a 
determination of Level" contamination results in a NFRAP recommendation while Level I 
contamination would result in a further action recommendation (this can be a problem for Sis as 
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well as PAs). In such a case, conservative PA scoring at Level I is appropriate regardless of 
available analytical data, as further sampling may substantiate the higher level of contamination. 

Waste Characteristics 

In most cases it is prudent to assume maximum contaminant chemical properties and not evaluate 
specific substances and their associated characteristics. This conservative approach is often 
appropriate even when analytical data or qualitative knowledge of the hazardous substances likely 
to be associated with a site indicates otherwise. Ruling out the possibility of a hazardous 
substance with maximum contaminant properties implies that the site and its sources have been 
adequately sampled, and those samples have been adequately analyzed, to identify all hazardous 
substances associated with the site. Further, substance speciation, metabolites, degradation 
products, and impurities could be present that may be neither suspected by the PA investigator nor 
analyzed for by the laboratory. For example: 

• The PA investigator may suspect that a dry cleaning or solvent recycling fad!it'; may have 
only handled solvents such as tetrachloroethane (peA), tetrachloroethene (peE), 
trichloroethane (TCA), and trichloroethene (TCE), which have HRS-assigned toxicity values 
ranging from 10 to 1,000. However, vinyl chloride, a degradation product of TCE, may 
also be present. Vinyl chloride has an HRS-assigned toxicity value of 10,000, the 
maximum (U.S. Environmental Protection Agency, 1991. Superfund Chemical Data Matrix 
(SCDM), May 10). 

• File information and pre-existing analytical data may indicate that a particular wood treating 
site used pentachlorophenol (PCP), with an HRS-assigned toxicity value of 100, as its soie 
preservative agent. However, various forms of dioxin (with HRS-assigned toxicity values as 
high as 10,000) may also be present as impurities associated with the manufacture of PCP. 

5.3.2 Assessing the Applicability of Available Analytical Data 

Some available analytical data may be appropriate to allow more detailed evaluation to: 

• Rule out the occurrence of a release 
• Rule out actual contamination of specific targets 
• Differentiate Level I and Level Ii contamination of targets 
• Rule out the presence of a hazardous substance with maximum contaminant characteristics 

An advantage to applying such data is the potential to screen out sites that do net ... variant further 
investigation. Properiy appiied, the conservative approach of the standard PA will not result in 
inappropriate NFRAP recommendations (i.e., "false negatives"). However, it can result in some 
sites receiving further action recommendations that are later screened out of the Superfund process 
with the coliection of quality analytical data. In some cases, the application of SI quality analytical 
data can demonstrate that a significant problem does not exist, thus obviating the need for an SI 
and permitting a confident NFRAP recommendation. Determining whether available data for a 
particular site are of sufficient quality and confidence to be applied as SI-generated data requires 
the professional judgment of an experienced reviewer. 

The strategic approach to develop an SI sampling plan is discussed in EPA's "Guidance for 
Performing Site Inspections Under CERCLA, Interim FY 92" (OSWER Directive 9345.1-05); the site 
reviewer should be thoroughly familiar with this guidance. In brief, the sampling objectives of the 
SI are designed to answer the questions that the standard PA typically addresses via assumptions 
and professional judgment: 

154 



I" • What hazardous substances are associated with the site? 
• Have reieases 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 SI 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 SI quality, existing analytic,,1 data must meet the 
following tests: 

• Strategic value. The design of the sampling program must be similar to that for an SI, 
which typically includes sources, environmental media, and targets. It would be difficult to 
confidently evaluate hazardous substance contaminant characteristics if sources were not 
sampled; to confidently rule out the occurrence of a release if appropriate environmental 
media were not sampled; or to confidently rule out actual contamination of targets and 
differentiate between Level I and Level II if targets were not sampled. 

• Comprehensiveness. Mere availability of analytical data, including source, environmental 
media, and target samples is not, in itself, sufficient. The extent of samples and sample 
locations also must be considered and must be compatible with an EPA-sponsored SI 
sampling plan for the site. Even if dozens of samples were collected, the site reviewer 
must consider, for example, whether: 

Sources have been adequately sampled to confidently identify all hazardous substances 
or show no hazardous substances present. 

The number and placement of environmental media samples are appropriate and 
adequate (e.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 GA/GC 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 GA/GC procedures to validate the results, must also be of a sufficient 
level of confidence. 

• Representativeness. The age of the data must be known and the site reviewer must 
consider whether the data are representative of current conditions. In the time since the 
site was sampled, releases may have occurred and hazardous substances may have 
migrated to targets. 

5.3.3 Applying Analytical Data 

If the site reviewer concludes that available analytical data are of SI quality, those data may be 
applied to override the standard PA evaluations of waste characteristics, releases, and target 
contamination. Note that, if the data do not meet all tests, their application may be limited and 
they may not necessarily be useful in all three categories. Also, remember that the standard PA 
approach is conservative; therefore it is not necessary to apply the more detailed scoring 
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evaluation if the data support the PA assumption of maximum waste characteristics and/or PA 
hypotheses of suspected releases and primary targets. Key questions are: 

• Do the data rule out maximum ...... ,/;3ste 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 "yes," applying the data in the same way as SI 
scoring could screen the site from further action. To do this, use the SI worksheets contained in 
EPA's "Guidance for Performing Site Inspections Under CERCLA, Interim FY 92" (OSWER Directive 
9345.1-05). 

Use SI worksheets and tables to record and evaluate analytical data regarding hazardous substance 
identification and contaminant characteristics, releases, and contamination of targets. Otherwise, 
the information requirements of the SI worksheets are the same as the PA scoresheets. Thus, 
aside from analytical data, the SI worksheets require no additional information beyond the standaid 
PA scoresheets. The SI worksheets and tables are discussed in EPA's "Guidance for Performing 
Site Inspections Under CERCLA, Interim FY 92" (OSWER Directive 9345.1-05). 

5.4 REVIEW OF GROUND WATER PATHWAY POTENTIAL TO RELEASE 

A PA hypothesis of "no suspected release" is analogous to an HRS evaluation of potential to 
release. When a release to ground water is not suspected, the standard PA assigns a potential to 
release value on the basis of depth to aquifer. If depth to .aQuifer is 70 feei or iess, a vaiue of 500 
is assigned; if greater than 70 feet, a value of 340 is assigned. In cases where the depth to aquifer 
is considerably greater than 70 feet, the assigned value of 340 may be too conservative and could 
result in an unnecessary recommendation for further investigation, whereas a more detailed 
evaluation could lead to a confident NFRAP recommendation. 

The PA review should examine the ground water pathway evaluation to determine if a more 
detailed approach to potential to release is appropriate. Figure 5-1 presents a decision tree for the 
review process. The more detailed potential to release evaluation will only be useful when all four 
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 ground water pathway? Calculate 
the PA site score using only the surface water, soil exposure, and air pathway scores. If 
the result is 28.50 or greater without considering the ground water pathway, a refined 
evaluation of ground water potential to release will not screen the site from further action. 

• Is ground water evaluated on the basis of "no suspected release"? Because a "no 
suspected release" evaluation is analogous to HRS potential to release, further evaluation of 
potential to relsase can only occur for sites where a reiease is not suspected. If, instead, 
the site investigator scored a suspected release for the ground water pathway, the question 
of potential to release is moot. 
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Figure 5-1 
Decision Tree for Review of Ground Water Pathway Potential to Release 

Site score 
> 28.50? 

YES 

Site score < 28.50 
WITHOUT 

ground water? 

YES 

Ground water 
evaluated as 

"No Suspected Release"? 

YES 

Ground water 
WCxT 

< 50,OOO? 

YES 

Perform expanded ground 
water likelihood of release 
evaluation. 

NO 

NO 

NO 

NO 
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• Is the product of waste characteristics and targets IWC x T) less than 50,000? A refined 
evaluation of potential to release \lvil! 'only lower the pathway score sufficiently to result in a 
NFRAP recommendation if the product of waste characteristics and targets factor category 
scores is less than a minimum threshold, A product greater than 50,000 results in a 
NFRAP recommendation only if the potential to release score is less than 100, EPA's 
empirical analyses of HRS field test sites indicate that such low potential to release scores 
are very unusual; therefore, pursuing the more detailed evaluation of potential to release is 
not recommended unless the product of waste characteristics and targets is less than 
50,000, 

The more detailed evaluation of potential to release for sites that meet these conditions departs 
from the standard PA approach of a streamlined HRS evaluation and requires complete evaluation 
of all HRS potential to release factors for the ground water pathway -- with the exception of source 
containment, Containment need not be evaluated because very few CERCLIS sites consist entirely 
of perfectly contained sources, 

For sites that meet the four conditions listed above, the PA investigator may evaluate potential to 
release factors according to Section 3,1,2 of the HRS 155 FR 51595, December 14, 1990), These 
factors are: 

• Net precipitation 
• Depth to aquifer 
• Travel time, based on hydraulic conductivity and thickness of the layer of lowest hydraulic 

conductivity 

The site investigator should also complete the standard PA scoresheets when applying this more 
detailed evaluation of ground water potential to release, As an attachment, include worksheets 
detailing the evaluation of the HRS potential to release factors, Also include a second completed 
ground water pathway scoresheet Ipage 8 of the PA scoresheets), inserting the calculated potential 
to release value, and a second completed site score c-~cu!'ltion Ipage 24 of the PA scoresheets), 
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GLOSSARY 

Apportioned population: In the evaluation of drinking water target populations associated with a 
blended system, that portion of the population evaluated as being served by an individual well or 
intake within the system. 

Aquifer: A saturated subsurface zone from which drinking water is drawn. 

Blended system: A drinking water supply system which 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. 

CERCLA: Comprehensive Environmental Response, Compensation, and Liability Act of 1980. 

CERCLA Information System: CERCLlS, EPA's computerized inventory and tracking system for 
potential hazardous waste sites. 

CERClIS: CERCLA Information System. 

Coastal tidal waters: Surface water body tYpe that includes embayments, harbors, sounds, 
estuaries, back bays, etc. Such water bodies are in the interval seaward from the mouths of rivers 
and landward from the 12-mile baseline marking the transition to the ocean water body tYpe. 

Comprehensive Environmental Response. Compensation, and liability Act of , 980: Legislation that 
established the Federal Superfund for response to uncontrolled releases of hazardous substances to 
the environment. 

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

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

Distance to sur/ace water: The shortest distance that runoff would follow from a source to surface 
water. 

Drinking water population: The number of residents, workers, and students who drink water drawn 
from wells or surface water intakes located within target distance limits. 

Drums: Portable containers designed to hold a standard 55-gallon volume of wastes. 

Emergency response: See "removal." 

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

Factor cate~ory: A set of related factors. Each pathway consists of three factor categories n 

likelihood of release or exposure, targets, and waste characteristics. 

Federal Register: Daily publication of the Government Printing Office; contains public notices, 
rules, and regulations issued by the Federal Government. Cited as "< volume> FR < page>." 
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FEMA: Federal Emergency Management Agency. 

Fisherv: 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 commerciai basis. Food chain 
organisms inciude fish, shellfish, crustaceans, amphibians, and amphibious reptiles. 

FR: Federal Register. 

GEMS: Geographical Exposure Modeling System. 

Geographical Exposure Modeling System: Population database maintained by EPA's Office of Toxic 
Substances; provides residential populations in specified distance rings around a point location. 

Hazard Ranking System: EPA's principal mechanism for placing sites on the NPL. 

Hazardous constituent: Hazardous substance. 

Hazardous substance: Material defined as a hazardous substance, pollutant, or contaminant in 
CERCLA Sections 101(14) and 101(33). 

Hazardous waste: Any material suspected to contain a hazardous substance, pollutant, or 
contaminant that is or was in a source. 

HRS: Hazard Ranking System. 

Karst: A kind of terrain with characteristics of relief and drainage arising from a high degree of 
rock soiubiiity. The majority of karst conditions occur in limestone areas, but karst may also occur 
in areas of dolomite, gypsum, or salt deposits. Features associated with karst terrain may include 
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. 

Lake: A type of surface water body which Includes: 

• Natural 'and artificially-made lakes or ponds that lie along rivers or streams (but excluding 
the Great Lakes). 

• Isolated but perennial lakes, ponds, and wetlands. 

• Static water channels or oxbow lakes contiguous to streams Oi iivers. 

• Streams or small rivers, without diking, that merge into surrounding perennially-inundated 
wetlands. 

• Wetlands contiguous to water bodies defined as lakes are considered to be part of the lake. 

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

Land treatment: Landfarming or other land treatment method of waste management in which liquid 
wastes or sludges are spread over land and tilled, or liquids are injected at shallow depths into 
soils. 
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National Contingency Plan: Regulation that establishes roles, responsibilities, and authorities for 
responding to hazardous substance releases. The NCP established the HRS as the principal 
mechanism for placing sites on the NPL. 

National Priorities list: Under the Superfund program, the list of releases and potential releases of 
hazardous substances, pollutants, and contaminants that appear to pose the greatest threat to 
public health, welfare, and the environment. 

NCP: National Oil and Hazardous Substances Pollution Contingency Plan, commonly known as the 
National Contingency Plan. 

NFRAP: No further remedial action planned; site disposition decision that further response under 
the Federal Superfund is not necessary. 

No suspected release: A professional judgement conclusion based on site and pathway conditions 
indicating that a hazardous substance is not likely to have been released to the environment. (No 
suspected release is the PA term analogous to the HRS "potential to release."j 

NPL: National Priorities List. 

Ocean: A type of surface water body which includes: 

• Ocean areas seaward from a baseline 'distance of 12 miles from shore. 
• The Great Lakes, along with wetlands contiguous to them. 

PA: Preliminary assessment. 

PA-Score: EPA's computer program that automates PA site scoring. 

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

Pile: Any non-containerized accumulation above the ground surface of solid, non-flowing wastes; 
includes open dumps. Some types of piles are: Chemical Waste Pile -- consists primarily of 
discarded chemical products, by-products, radioactive wastes, or used or unused feedstocks; Scrap 
Metal or Junk Pile -- consists primarily of scrap metal or discarded durable goods such as 
appliances, automobiles, auto parts, or batteiies, 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. 

PPE: Probable point of entry. 

Preliminary jlssessment: 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 target: 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 Level II actual 
contamination.) 

Probable point of entry: The point at which runoff from the site most likely enters surface water. 

RCRA: Resource Conservation and Recovery Act of 1976. 

Removal: An action taken to eliminate, control, or otherwise mitigate a threat posed to the public 
health or environment due to release or threatened release of a hazardous substance. Removals 
are relatively short-term actions to respond to situations requiring immediate action. 

Resident: A person whose place of residence (full- or part-time) is within the target distance limit. 

Resident individual: Under the soil exposure pathway, a resident or student within 200 feet of any 
area of suspected contamination associated with the site. 

Resident population: Under the soil exposure pathway, the number of residents and students 
within 200 feet of any area of suspected contamination associated with the site. 

Resource Conservation and Recovery Act of 1976: Legislation that established cradle-to-grave 
accountability for hazardo us wastes, from point of generation to point of ultimate disposal. 

SARA: Superfund Amendments and Reauthorization Act of 1986. 

Secondary target: A target which, based on professional judgement of site and pathway conditions 
and target characteristics, has a relatively low likelihood of exposure to a hazardous substance. 
(Secondary target is the PA term analogous to the HRS target exposed to potential contamination.) 

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

SI: Site inspection. 

Site: 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 sites that receive 
a further action recommendation after the PA; builds on PA information and typically includes 
sampling to identify hazardous substances, releases, and contaminated targets; identifies sites that 
pose the greatest threats to human health and the environment. 

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

Stream flow: The average rate of flow of a water body, expressed in cubic feet per second (cfs). 
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C Stream or river: A type of surface water body which includes: 

• Perennially-flowing waters from point of origin to the ocean or to coastal tidal "vvaters, 
whichever comes first, and wetlands 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 
mean annual precipitation is less than 20 inches. 

Student: A full- or part-time attendee of a daycare facility or educational institution located within 
the target distance limit. 

Superfund Amendments and Reauthorization Act of 1986: Legislation vvhicn extended the Federal 
Superfund program and mandated revisions to the HRS. 

Surface impoundment: A topographic depression, excavation, or diked area, primarily formed from 
earthen materials (lined or unlined) and designed to hold accumulated liquid wastes, wastes 
containing free liquids, or sludges that were not backfilled or otherwise covered during periods of 
deposition; depression may be dry if deposited liquid has evaporated, volatilized or leached, or wet 
with exposed liquid; structures that may be more specifically described as lagoon pond, aeration 
pit, settiing 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 backfiiiedi. 

Surface water: A naturally-occurring, perennial water body; also, some artificially-made and/or 
intermittently-flowing water bodies. See "water body type" and subsequent definitions for more 
detail. 

Suspected release: A professional judgement conclusion based on site and pathway conditions 
indicating that a hazardous substance is likely to have been released to the environment. 
(Suspected release is the PA term analogous to the HRS "observed release.") 

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

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

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

Target population: The human population associated with the site and/or its targets. Target 
populations consist of those people who use target wells or surface water intakes supplying 

,- drinking water, consume food chain species taken from target fisheries, or are regularly present on 
..... the site or within target distance limits. 
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Terrestrial sensitive environment: A terrestrial resource, fragile natural setting, or other area with 
unique or highly-valued environmental or cultural features. 

USF&WS: U.S. Fish and Wildlife Service. 

USGS: U.S. Geological Survey. 

Water body type: Classification of a surface water body. Water body types include: streams and 
rivers; lakes; oceans (includes the Great Lakes); and coastal tidal waters. See the specific 
definition of each water body type for more detail. 

Wetland: A type of sensitive environment characterized as an area that is sufficiently inundated or 
saturated by surface or ground water to support vegetation adapted for life in saturated soil 
conditions. Wetlands generally include swamps, marshes, bogs, and similar areas. 

Worker: Under the soil exposure pathway, a person who is employed on a full- or part-time basis 
on the property on which the site is located. Under all other pathways, a person whose place of 
full- or part-time employment is within the target distance limit. 
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APPENDIX A 

• OMB Approval Number: 2050-0095 
Approved for Use Through: 1..L2.1. 

PA Scoresheets 

Site Name: Investigator: ____________ _ 

CERCLIS 10 No.: ________ _ Agency/Organization: ------------
Street Address: __________ _ Street Address: ___ -'-_______ _ 

City/State/Zip: __________ _ City/State/Zip: ___________ _ 

Oate: ______________ _ 
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INSTRUCTIONS FOR SCORESHEETS 

!ntroduction. 

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 9345.1-11). The 
scoresheets provide space to: 

• Record information collected during the PA 
• Indicate references to support information 
• Select and assign values ("scores") for factors 
• Calculate pathway scores 
• Calculate the site score 

Do not enter values or scores in shaded areas of the scoresheets. You are encouraged to '.tv'rite notes 
on the scoresheets and especially on the Criteria lists. On scoresheets with a reference column, 
indicate a number corresponding to attached sources of information or pages containing rationale for 
hypotheses; attach to the scoresheets a numbered list of these references. Evaluate all four pathways. 
Complete all Criteria lists, scoresheets, and tables. Show calculations, as appropriate. If scoresheets 
are photocopy reproduced, copy and submit the numbered pages (right-side pages) only. 

GENERAL INFORMATiON 

Site Description and Operational History: Briefly describe the site and its operating history. Provide 
the site name, owner/operator, type of facility and operations, size of property, active or inactive 
status, and years of waste generation. Summarize waste treatment, storage, or disposal activities thar 
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. Identify the sources to 
\,vhich the substances may be rerated. Summarize any existing analytical data concerning hazardous 
substances detected onsite, in releases from the site, or at targets. 
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GENERAllNFOAMATION 

Site Description and Operational History: 

Probable Substances of Concern: 
(Previous investigations, analytical datal 
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GENERAL INFORMATION (continued) 

Site Sketch: Prepare a sketch of the site (freehand is acceptable). Indicate all pertinent features of 
the site and nearby environs, including: waste sources, buildings, residences, access roads, parking 
areas, drainage patterns, water bodies, vegetation, wells, sensitive environments, etc. 
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GENERAL INFORMATION (continued) 

Site Sketch: 
(Show all pertinent features, indicate sources and closest targets, indicate north) 
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SOURCE EVALUATION 

• Number and name each source (e.g., 1. East Drum Storage Area, 2. Sludge Lagoon, 3. Battery Pile). 

• Identify source type according to the Jist below. 

• Describe the physical character of each source (e.g., dimensions, contents. waste types, containment. 
operating history). 

• Show waste quantity (WO) calculations for each source for appropriate tiers. Refer to instructions opposite 
page 5 and PA Tables la and lb. Identify waste quantity tier and waste characteristics IWCI factor category 
score (for a site with a single source, according to PA Table 1 aJ. Determine WC from PA Table 1 b for the sum 
of source WOs for a multiple-source site. 

• Attach additional sheets if necessary. 

• Determine the site we factor category score and record at the bottom of the page. 

Source Type Descriptions 

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

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

· impoundment that has been covered with soil after the final deposition of waste materials (i.e., buried or 
backfilled) . 

Drums: portable containers designed to hold a standard 55-gallon volume of wastes. 

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

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

Pile: any non·containerized accumulation above the ground surface of solid, non-flowing wastes; includes open 
dumps. Some types of piles are: Chemical Waste Pile·· consists primarily of discarded chemical products, by· 
products, radioactive wastes, or used or unused feedstocks; Scrap Metal or Junk Pile·· consists primarily of 
scrap metal or discarded durable goods such as appliances, <lutomobiles, 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. 

land Treatment: !.andfarming Of other iand treatment method of waste management in which liquid wastes or 
sludges are spread over l.md and tilled, or liquids are injected at shallow depths into soils. 

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

, 
Source Source Name; Source Waste Quantity (WO) Calculations: 

No.: 

Source Description: 

Source Source Name: Source Waste Quantity {WO) Ca!culations: 
No.: 

Source DeS0ription: 

Source Source Name: Source ·Waste Quantity {WOI Calculations: 
No.: 

Source Description: 

Site we: 
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WASTE CHARACTERISTICS IWC) SCORES 

we, based on waste quantity, may be determined by one or all of four measures called "tiers": 
constituent quantity, wastestream quantity, source volume, and source area. PA Table 1 a (page 5) 
is divided into these four tiers. The amount and detail of information available determine which tier(s) 
to use tor 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 regarding waste quantity, assign a we score of 18 
(minimum). 

PA Table 1 a has 6 columns: column 1 indicates the quantity tier; column 2 lists source types for the 
four tiers; columns 3, 4, and 5 provide ranges of waste amount for sites with only one source, which 
correspond to we scores at the top of the columns (18, 32, or 100); column 6 provides formulas to 
obtain source waste quantity (WO) values at sites with multiple sources. 

To determine we for sitB$ with on/'; one source: 

1. Identify source type (see descriptions opposite page 4J. 

2. Examine a// waste quantity data availlJble. 

3. Estimate the mass andlor dimensions of the source. 

4. Determine which qU{;Jncj(y tiers to use based on available sourCe informacion. 

5. Convert source measurements to appropriate units for each lier you can evaluate for the source. 

6. Identify the range into which the total quantity falls for each tier evaluated (PA Table 1 a). 

7. Determine the highest we score obtained for any tier /18, 32, or 100, at top of PA . Table 1a columns 3, 4, and 
5, respectively). 

8. Use this we score for al/ pathways .• 

To determine we for sites with muhiple sourc8.S: 

1. IdentJiy each source type (see descriptions opposite page 4). 

2. Examine al/ waste quantity data available for each source. 

3. Estimate the mass and/or dimensions of each source. 

4. Determine which quantity tiers to use for each source based on the available information. 

5. Convert source measurements to appropriate units for each tier you can evaluate for each source. 

5. For each source, use the formulas in column 6 of PA Table lata determine the wa value for each tier that can 
be evaluated. The highest WQ value obtained for any tier is the WQ value for the source. 

7. Sum the WO values for 0/1 sources to {Jet the site WO total. 

8. Use the site WQ total from step 7 to assign the WC score from PA Table 1b. 

9. Use this WC score for al/ pathways .• 

The we score is considered in all tour pathways. However, it a primary target is identified tor the ground 
water, surface water, or air migration pathway, assign t.he determined we or a SCore of 32. whichever is 
greater. as the we score for that pathway. 
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I SOURCE TYPE 
E 

" 
C 
0 
H , , , N/A , 
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Landfill 
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E Contaminated soil 

Pile 
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Landfill 

Surface 

A 
imp oundment 
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Contaminated soil 

E 
A 

Pile-

Land treatment 

PA TABLE': WASTE CHARACTERISTICS ('Ne) scones 

PA Table 1a: we Scores for SloQla Source SItBl anel formuln 
for Multiple Source S\t$S 

SINGLE SOURCE SITES (assigned we r;cora.:s) 

we ~ 18 we ~ 32 we - 100 

-

== 100 lb ,. 100 1010,000 Ib ,. 10,000 Ib 

L 
I 

ssoo,ooo 10 ,. 500,000 1050 million lb ::> 50 million 10 

se.7S million It"' >6.75 million to 675 milliOll ~ ::> 675 million tr 
:s 250,000 yd3 :> 250,000 to 25 million yd J ,. 2S million yd l 

~6.750 If ;::. 6.750 to 675,000 fr' ,. 675,000 fr' 
S:ZSQ ydJ ,. 250 to 25,000 ydJ ::> 25,000 yd l 

s 1,000 dNml ,. 1,000 to 100,000 dr.H'!"_~ > 100,000 drum. 

sSO,COO gallant :> 50,000 to 5 million Qllllon' > 5 million Q!llions 

~6.75 miHion Ir > 6.75 million to 675 million te > 675 million tr1 

:S 250,000 yd] > 250,000 to 25 million yd] > 2S million yd l 

~6,750 tr' > 6.750 to 875,000 Ir >675,000 Ir 
~250 ydl > 250 to 25.000 yd1 > 25,000 ydJ 

:s;6,750tr >6,750 to 675,000 tf > 1575,000 tr 
~ 250 ydJ > 250 to 25,000 yd] > 25,000 ydl 

=:;'340,000 tr >340,000 to 34 mmion If > 34 million Itl 

~7.8 acrlll >7.8 to 780 acru >780 acrn 

sl,300 tr > 1 ,300 to 130,000 tf > 130,000 Itl 

:SO.023 acro~ >0.029 to 2.9 acru > 2.9 IIcras 

s3.4 minion fr > 3.4 million to 340 mllion ftz > 340 miiiiof"i It' 
~78 acru >78 to 7,BOO acns >7,BOO Icres 

s1,300fr > 1,300 to 130,000 tr > 130,000 ttl 

~0.029 ecru > 0.029 to 2.9 ecru > 2.9 .eros 

S27,00Q Itl > 27,000 10 2.7 million tr >2.7 million Ir 
SO.52 ecru >0.62 to 52 ocr .. >1l21c,n 

I MULTIPLE SOURCE I 
SITES , ------, 

Formula for I Assigning SOurcg 

I we Va!U<l3 
-, 
: 
I , 

Ib -f-o 1 I 
I 
! , f--·------l 
i 

Ib -1- 5,000 I 

I 
) 

ft' ... 57,500 I yet' ... 2,500 , 

,t' ... 67.5 ! 
yoV +- 2.5 

drums ... 10 

gallons ... 500 

It' + 67,500 
yet' ... 2,500 

It' ... 67.5 

yet' ... 2.5 

ff -+- 67.5 
yet' ... 2.5 

It' ... 3,400 
acres ... 0.078 

tr' ;- 13 
acres -+- 0.00029 

tr' ... 34,000 
acres -;- 0.78 

tr'+ 13 
acres +- 0.00023 

tr' ... 270 
acres ... 0.0062 

\ ton .. 2.000 lb _ , yd] .. 4 drums .. 200 gallonl • U .. araa of land lurfaco UndOI pila. not surfaca aroa 01 pile. 

PA Table 1b; we Scorss for Multiple SoureQ Sites 

wa Tot. we Soo,. 

;:00 to 100 ,. 
> 100 to 10.000 32 

>10,000 '00 
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GROUND WATER PATHWAY 

Ground Water USB Description: Provide information on ground water use in the vicinity. Present the general 
stratigraphy,. aquifers used, and distribution of private and municipal wells. 

Calculations for Drinking Watsr Populations Served by Ground Water: Provide populations from private wells 
and municipal supply systems in each distance category. Show apportionment calculations for blended supply 
systems. 

A-l0 



GROUND WATER PATHWAY 
GROUND WATER USE DESCRIPTION 

Describe Ground Water Use Within 4-miles of the Site: 

.. - ._ .. _- ,._._- -" -.. ~~ .. -- .. ---' .. ---

(Describe stratigraphy, information on aquifers, municipal andlor private wells} 

Calculations for Drinking Water Populations Served by Ground Water: 

A-ll 
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GROUND WATER PATHWAY CRITERIA LIST 

This "Criteria List" helps guide the process of developing hypotheses concerning the occurrence of a 
suspected ielease and the exposure of specific targets to a hazardous substance. The check-boxes 
record your professional judgment in evaluating these factors. Answers to all of the listed questions 
may not be available during the PA. Also, the list is not all-inclusive; if other criteria help shape your 
hypotheses, list them at the bottom of the page or attach an additional page. 

The "Suspected Release" section identifies several site, source, and pathway conditions that could 
provide insight as to whether a release from the site is likely to have occurred. If a release is 
suspected, use the "Primary Targets" section to evaluate conditions that may help identify targets 
likely to be exposed to a hazardous substance. Record responses for the well that you feel has the 
highest probability of being exposed to a hazardous substance. You may use this section of the chart 
more than once, depending on the number of targets you fee! may be considered ;'primary." 

Check the boxes to indicate a "yes," "no," or "unknown" answer to each question. If you check the 
"Suspected Release" box as "yes," make sure you assign a Likelihood of Release value of 550 for the 
pathway. 

A-12 
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GROUND WATER PATHWAY CRITERIA LIST 

SUSPECTED RELEASE PRIMARY TARGETS 

Y N U Y N U 
6 0 n 6 0 n 

5 k 5 k 
0 0 0 Ate sourcos poorly contained? 0 0 0 Is any drinking water well nearby? 

0 0 0 Is the source a type likely to contribute to 0 0 0 Has any nearby drinking water well been 
ground water contamination (e.g., wet closed 7 
lagoon)? 

0 0 0 Has any nearby drinking water user reported 

0 0 0 Is waste quantity particularly large? foul-tasting or foul-smelling water? 

0 0 0 Is precipitation heavy? 0 0 0 Does any nearby well have a large drawdown 
or high production rate? 

0 0 0 Is the infiltration rete high? 

0 0 0 Is any drinking water well located between the 
0 0 Is the si'te located in an areB of karst terrain? site and other wells that are suspected to be 

exposed to a hClzardous substance? 
0 0 0 Is the subsurface highly permeable or 

conductive 7 0 0 0 Does analytical or circumstantial evidence 
suggest contamination at a drinking water 

0 0 0 Is drinking water drawn from a shallow well? 
aquifer? 

0 0 0 Does any drinking water well warrant 
0 0 0 Are suspected cont~minants highly mobi!a in sampling? 

ground water? 
0 0 Other criteria? 

0 0 0 Does analytical or circumstantial evidence 
suggest ground water contamination? 0 0 PRIMARY TARGET(S) IDENTIFIED) 

0 0 Otho( criteria? 

0 0 SUSPECTED RELEASE) 

Summarize the rationale for Suspected Reloaso (attach an Summarize the rationale for Primary Targets (attach an 
additional page if necessary): additional page if necessary): 

A-13 



GROUNO WATER PATHWAY SCORESHEET 

Pathway Characteristics 
An::;.wef tht: questions at the top of the page. Refer to the Ground Water Pathway Criteria List (page 7) to 
hypothesize' whether you suspect that a hazardous substance associated with the site has been released to 
ground water. Record depth to aquifer (in feet): the difference 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 nearest well used for drinking water. 

likelihood of Release (LR) 

1. Suspected Release: Hypothesize based on professional judgment guided by the Ground Water Pathway 
Criteria List (page 7). If you suspect a release to ground water, use only Column A tor this pathway and do 
not evaluate factor 2. 

2. No Suspected Release: If you do not suspect a release, determine score based on depth to aquifer or 
whether the site is in an area of karst terrain. If you do not suspect a release to ground water, uSe only' Colurnn 
8 to score this pathway. 

Targets IT) 

This factor category evaluates the threat to populations obtaining drinking water from ground water. To 
apportion populations served by blended drinking water supply systems, determine the percentage of population 
served by each well based on its production. 

3. Primary Target Population: Evaluate populations served by all drinking water wells that you suspect have 
been exposed to a hazardous substance released from the site. Use professional judgment guided by the Ground 
\"'/;::ter Pathway Criteria List (page 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 known, use the average county residents per household (rounded up to the next integer) to 
determine population served. Multiply the population by 10 to determine the Primary Target Population score. 
Note that if you do not suspect a release, there can be no primary target population. 

4. Secondary Target Population: Evaluate populations served by all drinking water wells within 4 miles that 
you do not suspect have been exposed to a hazardous substance. Use PA '(able 2a or 2b (for wells drawing 
from non-karst and karst aquifers, respectfully) (page 9). 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 distance category and enter it in the column on the far-right side 
of the table. Sum the far-right column and enter the total as the Secondary Target Population factor score. 

5. Nearest Welf represents the threat posed to the drinking water well that is most likely to be exposed to a 
hazardous substance. If you have identified a primary target population, enter 50. Otherwise, assign the score 

from PA Table 23 or 2b fo; the closest distance category with a drinking water well population. 

6. Wellhead Protection 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. Resources: A score of 5 can generally be assigned as a default measure. Assign zero only jf ground water 
within 4 miles has no resource use. 

Sum the target scores in Column A (Suspected Release) or Column B (No Suspected Release). 

Waste Characteristics jWCj 

8. Waste Characteristics: Score is assigned from page 4. However, if you have identified any primary target 
for ground water, assign either the score calculated on page 4 or a score of 32, whichever is greater. 

Ground Water Pathway Score: Multiply the scores for LR, T, and WC. Divide the 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 WATER PATHWAY SCORESHEET 

Do you suspect a release (see Ground Water Pathway Criteria List. page 711 
Is the sIte located in karst terrain 1 
Depth to aquifer: 

Oistance to the nearest drinking water well: 

LIKELIHOOD OF RELEASE 

1. SUSPECTED RELEASE: If you suspect a release to ground water (see page 7), 

assign a score of 550. Use only column A for this pathway. 

2. NO SUSPECTED RELEASE: If you do not suspect a release to ground water, and 
the site is in karst terrain or the depth to aquifer is 70 teet or less, assign a score 
of 500; otherwise. assign a score of 340. Use only column B for this pathway. 

Yes 
Yes 

No 
No 

____ It 

It 

LR - L-___ ....I.... ___ -.J 

3. PRIMARY TARGET POPULATION: Determine the number of people served by 
drinking water wells that you suspect have been exposed to a hazardous 
substance from the site (see Ground Water Pathway Critena List, page 7). 

____ people x 10 

4. SECONDARY TARGET POPULA nON: Determine the number of people served by 
drinking water wells that you do NOT suspect have been exposed to a ha:!'~rdous 

substance from the site. and assign the total population score from PA Table 2. 

Are any wells part of a blended system1 Yes No 
If yes, attach a page to show apportionment calculations, 

5. NEAREST WELL: If you have identified a primary target population for ground 
water, assign a score of 50; otherwise, assign the Nearest Well score from 
PA Table 2. If no drinking water wells exist within 4 miles, assign a score of zero. 

6. WELLHEAD PROTECTION AREA (WHPA): If any source lies within or above a 'NHPA, 
or if you have identified any primary target well within a WHPA, assign a score of 20; 

assign S if neither condition holds but a WHPA is present withm 4 miles; otherwise 

assign zero. 

7. RESOURCES 

1\.11 "_01 

T-L-____ ~ ____ ~ 

WASTE CHARACTERISTICS 

8. A. If you have identified any primary target for ground water, assign the waste 
characteristics score calculated on page 4, or a score of 32. whichever is 
GREATER; do not evaluate part 8 of this factor. 

8. If you have NOT identified any primary target for ground water. assign the 
waste characteristics score calculated on page 4. 

WC-~ ____ ~ __ ~ 

(.ub~tEl 1 m .. """"" 01 1001 

GROUND WATER PATHWAY SCORE: LR x T x WC 
82.500 
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PA TABLE 2: VALUES FOR SECONDARY GROUND WATER TARGET POPULATIONS 

PA Table 2a: Non-Karst .lIquifers 

NBBrest Population Served by Wells Within Distance Categor 
Well , 

" 3, '0' ~IO' 1.001 3.001 110,001 30,001 o,...r., 
Distance (choose I. I. I. I. I. I. I. I. I. th.n PopuJatJon 
Irom Sits Population Nghest! '0 30 '00 3D. 1.000 3,000 10,oao .10, 000 100,000 100,000 Valuo 

o to Y. mile 20 1 2 5 16 52 163 521 1,633 5,214 16.325 

> Y.. to Ya mile 18 1 1 3 10 32 101 323 1,012 3,233 10,121 

> 'Ia to t mile 9 1 1 2 5 17 52 161 522 1,668 5,224 

> 1 to 2. miles 5 1 1 1 3 9 29 94 294 939 2.938 

>2 to 3 milliS 3 1 1 1 2 1 21 68 212 618 2,122 

> 3 to 4 miles 2 1 1 1 1 4 13 42 \3 \ 411 1,306 

Nearest Well = Score = 

PA Table 2b: Karst Aquifers 

Nearest PQ]!!!lation Served bv Wells Within Distanc8 C3to.Qo 
Well , 

" 3' ,. , 3.' 1.001 .1,001 fO, 00' 30.001 On.r., 

DlstlJnce (use 20 
" 

I. I. I. I. I. I. I. I. th.n Population 

from Site Pop,!lation fDr karst) 70 3. , .. 3 •• 1.000 3,000 JO,OOO 30,000 700,000 100,000 Valuo 

o to Y. milo 20 1 2 5 16 52 163 521 1.633 5.214 16.325 ----
> y,. to Y, milo 20 1 \ 3 10 32 10\ 323 1.01l 3,233 10.121 ----
>'Ia to 1 mile 20 1 \ 3 8 26 82 26\ 816 2.607 8,162 ---
> 1 to 2 milu 20 1 1 3 8 26 82 261 81. 2,607 S,162 ---
>2 to 3 milu 2.0 1 1 3 8 26 82 26\ 8\6 2.607 8,162 ---
>3 to 4 miles 20 1 1 3 8 26 82 26'1 816 2,607 8,162 

Nearest Well = Score ~ 



SURFACE WATER PATHWAY 

Migration Route Sketch: Sketch the surface water migration pathway (freehand is acceptable) 
illustrating the drainage rQute and identifying water bodies, probable point of entry, flows, and targets. 
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SURFACE WATER PATHWAY 
MIGRATION ROUTE SKETCH 

Suface Water Migration Route Sketch: 
(include runoff route, probable point of entry, 15-miJe target distance limit, intakes, fisheries, 
and sensitive environments) 

A-19 
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SURFACE WATER PATHWAY CRITERIA LIST 

This "Criteria Ust" helps guide the piocess of developing hypotheses concerning the occurrence of a 
suspected release and the exposure of specific targets to a hazardous substance. The check-boxes 
record your professional judgment in evaluating these factors. Answers to all of the listed Questions 
may not be available during the PA. Also, the list is not all-inclusive; if other criteria help shape your 
hypotheses, list them at the bottom of the page or attach an additional page. 

The "Suspected Release" section identifies several site, source, and pathway conditions that could 
provide insight as to whether a release from the site is likely to have occurred. If a release is 
suspected, use the 'Primary Targets" section to guide you through evaluation of some conditions that 
may help identify targets likely to be exposed to a hazardous substance. Record responses for the 
target that you feel has the highest probability of being exposed to a hazardous substance. You may 
use this section of the chart more than once, depending on the number of targets you feel may be 
considered" primary.' 

Check the boxes to indicate a "yes," "no," or "unknown" answer to each Question. If you check the 
"Suspected Release" box as "yes," make sure you assign a Likelihood of Release value of 550 for the 
pathway. 

If the distance to surface water is greater than 2 miles, do not evaluate the surface water migration 
pathway. Document the source of information in the text boxes below the surface water criteria list. 
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SURFACE WATER PATHWAY CRITERIA LIST 

SUSPECTED RELEASE PR/MAR}' TARG£TS 

Y N U Y N U 

• 0 n , 0 n 

s k s k 

0 0 0 Is surface water nearby? 0 0 0 Is any target nearby? If yes: 

0 0 0 Is waste quantity particularly large7 0 Drinking water intake 
0 Fishery 

0 0 0 Is the drainage area large) 0 Sensitive environment 

0 0 0 Is rainfall heavy? 0 0 0 Has any intake, fishery, or recreational area 

been closed? 
0 0 0 Is the infiltration rate low? 

0 0 0 Does analytical or circumstantial evidence 
0 0 0 Arc SOlHCCS poorly cC!n~ained or prone to suggest surface water contamination at or 

runoff or flooding? downstream of a targl:lt7 

0 0 0 Is a runoff route well defined (e.g .• ditch or 0 0 0 Does any target warrant sampling? If yes: 
channel leading to surface water)? 

0 Drinking water intake 
0 0 0 Is vegetation stressed along the probable run- 0 Fishery 

off route? 0 Sensitive environment 

0 0 0 Are sediments or water unnaturally discolored? 0 0 Other criteria? 

0 0 0 Is wildlife unnaturally absent? 0 0 PRIMARY INTAKE(SIIDENTIFIED) 

0 0 0 Has deposition of waste into surface water 0 0 PRIMARY FISHERY(lESI IDENTIFIED) 
been observed? 

0 0 PRIMARY SENSITIVE ENVIRONMENT(SI 
0 0 0 Is ground water discharge to surface water IDENTIFIED? 

likely? 

0 0 0 Does analytical or circumstantial evidence 
suggest surface water contamination? 

0 0 Other criteria? 

0 0 SUSPECTED RELEASE? 

Summarize the rationale for Suspected Release (attach an Summarize the rationale for Primary Targets (attach an 
additional page if necessary): additional page if necessary): 
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SURFACE WATER PATHWAY LIKELIHOOD OF RELEASE AND DRINKING WATER THREAT SCORESHEET 

Pathv.,;ay Characteristics 

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., 1 aO-yr, 200-yr). If the site is 
located in more than one fioodplain, use the most frequent flooding event. Identify surface water use(s) along the 
surface water migration path and their distance{s) from the site. 

Likelihood of Release (LR) 

1. Suspected Release: Hypothesize based on professional judgment guided by the Surface Water Pathway Criteria 
List (page 11). If you suspect a release to surface water, use only Column A for this pathway and do (lot evaluate 
factor 2. 

2. No Suspected Release: If you do not suspect a release, determine score based on the shortest overland 
drainage distance from a source to a surface water body. If distance to surface water is 2,500 feet or less, assign 
a score of 500. If distance to surfac~ water is greater than 2,500 feet, determine score based 011 flood frequency. 
If you do not suspect a release to surface water, use only Column B to score this pathway. 

Drinking Water Threat Targets (T) 

3. List aU 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 of people served by the intake (apportion the population if part of a blended system). 

4. Primary Target Population: Evaluate populations served by all drinking water intakes that you suspect have 
been exposed to a hazardous substance released from the site. Use professional judgment guided by the Surface 
Water Pathway Criteria List (page 11) to make this determination. In the space provided, enter the population 
served by all intakes you suspect have been exposed to a hazardous substance from the site. If only the number 
of residences is known, use the average county residp'1ts oer household (rounded up to the next integer) to 
determine population served. Multiply by 10 to determine the Primary Target Population score. Remember, if you 
do not suspect a release, there can be no primary target population. 

5. Secondary Target Population: Evaluate populations served by all drinking water intakes within the target 
distance limit that you do not suspect have been exposed to a hazardous substance. Use PA Table 3 (page 13) 
and enter the population served by intakes for each flow category. If only the number of residences is known, 
use the average county residents per household irounded 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 station data, estimate flow using the list of surface water body types and associated flow categories 
in PA Table 4 (page 13). The flow for lakes is determined by the SUiTI of flows of streams entering or leaving the 
lake. Note that the flow category "mixing zone of quiet flowing rivers" is limited to 3 miles from the probable 
point of entry. 

6. Nearest intake represents the threat posed to the drinking water intake that is most likely to be exposed to a 
hazardous substance. If you have identified a primary target population, enter 50. Otherwise, assign the score 
from PA Table 3 (page 13) for the 10wesHIowing water body on which there is an intake. 

7. Resources: A score of 5 can generally be assigned as a default measure. Assign zero only if surface water 
within the target distance limit has no resource use. 

Sum the target scores in Column A (Suspected Release) or Column B (No Suspected Release). 
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SURFACE WATER PATHWAY 
LIKELIHOOD OF RELEASE AND DR!NKING WATER THREAT SCORESHEET 

Do you suspect a release (see Surface Water Pathway Criteria List, page 11)7 
Distance tQ surface water: 
Flood frequency: 
What is the downstream distance to the nearest drinking water Intake? miles 
Nearest fishery? ___ miles Nearest sensitive environment? _miles 

,. SUSPECTED RELEASE: If you suspect a release to surface water (see page 11\. 
assign a score of 550. Use only column A for this pathway. 

2. NO SUSPECTED RELEASE: If you do not suspect a release to surface 
water, use the table below to assign a score based on distance to surtace 
water and flood frequency. Use only column B lor this pathway. 

Distance to surface water:s: 2.500 feet 500 

Distance to surface water> 2,500 feet, and 
Site in annual or lO-year floodplain 500 

Site In lOO-year floodplain 4(JO 

Site in SOO-year floodolain 300 

Site outside SOO-year floodplain 100 

Yes No 

-J 

LR - "-__ ....L ___ ..J 

3. Record the water body type, flow \if applicable), and number of people served 
by each drinking water intake wlt\"lin the target distance limit. If there is no 
drinking water intake within the target distance limit, factors 4, 5. and 6 
each receive zero scores. 

Row 

____ ,cfs 

___ cfs 

cfs 

4. PRIMARY T ARGET POPULATION: If you suspect any dflnklng water intake listed 

above has been exposed to a hazardous substance from the site {see Sun ace Water 
Pathway Criteria List, page' , 1. list the intake name(s) and calculate t\"le factor 

score based on the total population served. 

____ people x ,0 

5. SECONDARY TARGET POPULATION: Determine the number of people served by 

drinking water intakes that you do NOT suspect have been exposed to a hazardous 
substance from the site. and assign the total population score from PA Table 3. 

Are any intakes part of a blended system? Yes No 
If yes, attaCh a page to show apportionment calculations. 

6. NEAREST INTAKE: If you nave identified a primary target population for the 

drinking water threat (factor 4i, aSSi\iO <l SCOfe of 50; otherwise. assign the 
Nearest Intake score from PA Table 3. If no drinking water intake eXists within 

the target distance limit. assign a score of zero. 

7. RESOURCES 

A-23 
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PA TABLE:3: VALUES FOR SECONDARY SURFACE WATER TARGET POPULATIONS 

NBSlest Population Sorvod b Intahs WIthin Flow Catogo,\, 
Surface Water Intake 1 31 101 301 1,007 3,001 10,001 30,001 100,007 300,001 a,..t., 
Body Flow (choosB t. t. t. t. t .. t. to t. t. to th.n 

(s •• PA Tablo 41 Population h!.qhBst! 30 100 300 7.000 3,000 10, ()(}() 30,000 loa, DOD 300,000 1,000,000 1,000,000 

< to cis 20 2 5 16 52 163 521 1.633 5.214 16,325 52,136 163,246 

to to 100 eft 2 1 1 2 5 16 52 163 521 1,633 5,214 16,325 

> 100 to 1,000 cia 1 ° 0 1 1 2 5 16 52 163 521 1.633 

>1.000 to 10,OOOcf8 0 0 0 ° 0 1 1 2 5 16 52 163 

>'0,000 cis or 0 0 0 0 ° 0 0 1 1 2 5 16 
Groat Lakes 

3~mile Mixing Zone 10 1 3 8 26 82 261 816 2,607 8,162 26,068 81.863 

Nealllst Intake = Score = 

PA TABLE 4: SURFACE WATER TYPE I FLOW CHARACTERISTICS 
WITH DILUTION WEIGHTS FOR SECONDARY SURFACE WATER SENSITIVE ENVIRONMENTS 

T~ of Surface Water Body" Dilution 

Wat., Body' T'fP8 OR Flow W.lqht 

minimal stream < 10 eh 1 
amall to moderato atroam 10 to 100 ch 0, 1 
modoUlte to large stream > lOa to 1.000 ct. NIA 

18rg~1 stream to river > 1.000 to 10,000 ds NIA 
largo rivor > 10,000 cl. NIA 

3-mile mixing zone of 
quiot flowing strooms or rivers 10 chi or grooter NIA 

c089t81 tidol wator (harbors, 

sounds, boys, otc.), ocoo.n, NJA NIA 
or Groot Lakes 

Popl~tI()n 

Va/UB 

----

----

----

----

----
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SURFACE WATER PATHWAY HUMAN FOOD CHAIN THREAT SCORESHEET 

Ukellhood of Release (LR) 

LR is the same for all surface water pathway threats. Enter LR score from page 12. 

Human Food Chain Threat Targets tTl 

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 taken or could be taken for human consumption on a subsistence, 
sporting, or commercial basis. Food chain organisms include fish, shellfish, crustaceans, amphibians, 
and amphibious reptiles. Fisheries are delineated by changes in surface water body type (i.e., streams 
and rivers, lakes, coastal tidal waters, and oceans/Great Lakes) and whenever the flow characteristics 
of a stream or river change. 

!n the space provided, identify all fisheries vvithin the target distance limit. Indicate the surface \rvatar 
body type and flow for each fishery. Gauging station flow data are available for many surface water 
bodies from USGS or other sources. In the absence of gauging station data, estimate flow using the 
list of surface water body types and associated flow categories in PA Table 4 (page 13). The flow for 
lakes is determined by the sum of flows of streams entering or leaving the lake. Note that, if there are 
no fisheries within the target distance limit, the Human Food Chain Threat Targets score is zero. 

9. Primary fisheries are any fisheries within the target distance limit that you suspect have been 
exposed to a hazardous substance released from the site. Use professional judgment guided by the 
Surface 'vVatei Pathway Criteria List ipage 11 j to make this determination. if you identify any primary 
fisheries, list them in the space provided, enter 300 as the Primary Fisheries factor score, and do not 
evaluate Secondary Fisheries. Note that if you do not suspect a release, there can be no primary 
fisheries. 

10. Secondary fisheries are fisheries that you do not suspect have been exposed to a hazardous 
substance. Evaluate this factor only ;f fisheries are present within the target distance limit, but none 
is considered a primary fishery. 

A. If you suspect a release to surface water and have identified a secondary fishery but no primary 
fishery, assign a score of 210. 

B. If you do not suspect a release, evaluate this factor based on flow. In the absence of gauging 
station flo\/v' data, estimate flow using the list of surface water body types and associated ffow 
categories in PA Table 4 (page 13). Assign a Secondary Fisheries score from the table on the 
scoresheet using the lowest flow at any fishery within the target distance limit. (Dilution weight 
multiplier does not apply to PA evaluation of this factor.) 

Sum the target scores in Column A (Suspected Release) or Column B (No Suspected Release). 
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SURFACE WATER PATHWAY (continuedl 
HUMAN FOOD CHAIN THREAT SCORESHEET 

LIKELIHOOD OF RELEASE 

IEnter Sur/ace Water likelihood of Release score from page \ 2. 

8. Record the water body rype and flow Iii applicable) for each fiShery within 

the target distance limit. If there is no fishery within the target 
distance limit. assign a Targets score of 0 at the bonom of the page. 

Row 

____ ,cfs 

____ ,cts 

____ ,cfs 

____ ,cts 

cfs 

LR -

9. PRIMARY FISHERIES; It you susoect any fishery listed above has been exposed 

to a hazardous substance from the site (see Surface Water Criteria List, page 11), 
assign a score of 300 and do not evaluate Factor 10. List the primary fisheries: 

10. SECONDARY FISHEAIES 

A. II Vau suspect a release to suriace 'N,He; and !",ave identIfied a secondary fishery 
but no primary fishery, assign a score of 210. 

B. H you do not suspect a release, assign a Secondary Fisheries score Irom the table 

below using the lowest 110w at any fishery within the target distance limit. 

Lo ....... t Ro ..... 

< ,0 cIs 

10 to lOOcfs 

> lOa cfs, coastal 

tidal waters, oceans, 

or Great lakes 

210 
30 

12 

A B 

T - '--__ -"-__ --' 
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SURFACE WATER PATHWAY ENVIRONMENTAL THREAT SCORESHEET 

Likelihood of Release {LRI 

LR is the same for all surface water pathway threats. Enter LR score from page 12. 

Environmental Threat Targets (T) 

11. PA Table 5 (page 16) lists sensitive environments for the Surface Water Pathway Environmental 
Threat. In the space provided, identify all sensitive environments located within the target distance 
limit. Indicate the surface water body type and flow at each sensitive environment. Gauging station 
flow data for many surface water bodies are available from USGS or other sources. In the absence 
of gauging station data, estimate flow using the list of surface water body types and associated flow 
categories in PA Table 4 (page 13). The flow for lakes is determined by the sum of flows of streams 
entering or leaving the lake. Note that if there are no sensitive environments within the target distance 
limit, the Environmental Threat Targets score is zero. 

12. Primary sensitive environments are surface water sensitive environments within the target 
distance limit that you suspect have been exposed to a hazardous substance released from the site. 
Use professional judgment guided by the Surface Water Pathway Criteria List (page 11) to make this 
determination. If you identify any primary sensitive environments, list them in the space provided, 
enter 300 as the Primary Sensitive Environments factor score, and do not evaluate Secondary Sensitive 
Environments. Note that if you do not suspect a release, there can be no primary sensitive 
environments. 

13. Secondary sensitive environments are surface water sensitive environments that you do not 
suspect have been exposed to a hazardous substance. Evaluate this factor only if surface water 
sensitive environments are present within the target distance limit, but none is considered a primary 
sensitive environment. Evaluate secondary sensitive environments based on flow. 

o In the table provided, list all secondary sensitive environments on surface water bodies with flow 
of 100 cis or less. 

1) Use PA Table 4 (page 13) to determine the appropriate dilution weight for each. 

21 Use PA Tables 5 and 6 (page 16) lO determine the appropriate value for each sensitive 
environment type and for wetlands frontage. 

3) For a sensitive environment that falls into more than one of the categories in PA Table 5, sum 
the values for each type lO determine the environment value (e.g., a wetland with 1.5 miles 
frontage (value of 50) that is also a critical habitat for a Federally designated endangered 
species (value of 100) would receive a lOtal value of 150). 

4) For each sensitive environment, multiply the dilution weight by the environment type (or length 
of wetlands) value and record the product in the far-right column. 

5) Sum the values in the far-right. column and ante; the totai as the Secondary Sensitive 
Environments score. Do not evaluate part B of this factor. 

• If all secondary sensitive environments are on surface water bodies with flows greater than 100 
cis, assign 10 as the Secondary Sensitive Environments score. 

Sum the target scores in Column A (Suspected Releasel or Column B (No Suspected Release). 
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SURFACE WATER PATHWAY (continued) 
ENVIRONMENTAL THREAT SCORESHEET 

L1KELIHOOO OF RELEASE 

rEnter Surlace Water Likelihood of Release score from page' 2. 

11. Record the water body tYpe and flow (if applicable) for each surface water 
sensitive environment within the target distance limit (see PA Tables 4-

and 51. II there is no sensitive environment within the target distance 
limit, assign a Targets score of 0 at the bottom of the page. 

1--
Flow 

___ cf' 
___ cis 
____ r.f$ 

___ Cf, 

cf, 

12. PRIMARY SENSITIVE ENVIRO~MENTS: If you suspect any sensitive environ­

ment listed above has been exposed to a hazardous substance from the site (see 
Surface Water Criteria list. page 1 1 I. assign a score of 300 and do not evaluate 
factor 13. Ust the primary sensitive environments: 

, 3. SECONDARY SENSITIVE ENVIRONMENTS: If sensitive environments are 
present. but none is a primary sensitive environment. evaluate Secondary 
Sensitive Environments based on flow. 

A. For secondary sensitive environments on surface water bodies with flows of 

100 cfs or less, assign scores as follows. and do not evaluate part B of 
this factor: 

LR -

Flow 

D~W.;ghf 

(PA T.bI.41 

EmdI'OnlrNlnt r~ and Vlliu. 

(PA r.bI .. 6 .nd 61 TDt'" 

cf, x 

cf, x 
cf' x 

cf' x 

cf' x 

B. If all secondary sensitive environments are located on surface water bodies 
with flows> , 00 cfs. assign a score of 10. 

A D 

Su.~_ Nf!I su.",.ct_ 
R ...... R_. 
,- 1!o<>Il.~.'<XlI 

T - '-___ .1.-__ ---' 
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PA TABLE 5: SURFACE WATER AND AIR PATHWAY SENSITIVE ENVIRONMENTS VALUES 

Assiqned Value I ... ~ .. -... -- --
Critical habitat for F&dofl!llly dosignatl!ld ondengorod or threatenod species 100 
Marina Sen.ctuary 

NationflJ Park 

Designeted F"dl!lral V{jldernl!lss Area 
Ecologically important efeu identifil!ld under the Coastal Zone WilderneS!l Aot 
S"nsitive Areas identifiod under tM" National Estuary Pro\:jram or Neltlf Cosstal Water Program of tho Claan Water Act 

C~itjc81 Areas Identified Undl!H the Cloen Lakas Program of tha Chuln Watar Act (subareas in Isku or entire small lakes) 
National Monument (ai, pathway only) 

National Seashore Recreation Area 

National Lakeshore Recreation Area 
Habitat known to be used by F&dllrally dllsignllteld or proposed endang(tfad or thraatenod specias 75 
N alional Preserve 

National or Stata Wildlife Refuge 

Unit of Coastal Barrier Resources System 
Federelland designeted for the protection of netural ecosystl!ms 

Administratively Proposed Federal Wilderness Area 

SpawnIng ereos critical for the mein{enenCa of fiih!shoUf:sh spec:ee ""'!thin!! riv.,r ~y~t"m, bay, or estuary 

Migratory pathways and feeding are09 critical for the maintl!nancl! of an&dromou9 fish species in a river system 
Terrastrial ara8S utilized for breading by large or densa eggrat;lations of vertabrata animal. (8ir pathway) or 

sami-aquatic foragers (surface water pathway) 
National river raach designated as Recreational 

Habitat known to be used by Stata designat!ld andangafed or threatened species 50 
Habitat known to be Uged by e species under raview as to its Fadaral andangered Of threatened status 

Coastal Barrier (partially devaloped) 
Fedaral!y designatad Scenic or Wild River 

State lond designated tor wildlife or geme manaQerr'l&nt 25 
State designated Scenic or Wild River 

5 tate duiQnat;;;d Nii\,,;.ol Arag 
Particular aress. relotively small in size. important to maintenance of unique biotic communities 

Stato designoted oreu tor protaction/maintenance of equ!ltic life under the Cleon Water Act 5 
See PA Table 6 (Surface Water Pethway) 

Wetlands 

PA TABLE 6: SURFACE WATER PATHWAY 
WETLANDS FRONTAGE VALUES 

Total Length of Wetlands 
less than 0.1 mile 
0.1 to 1 mile 

Groater then 1 to 2 miles 

Greater thsn 2 to 3 mile. 

Greeter then 3 to 4 mi/es 

Greater than 4 to 8 miles 
Greater then 8 to 12 miles 

Greater then 12 to 16 miles 

Greater than 1 e to 20 mil •• 

Greater than 20 mila. 
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Assigned ValufJ 
o 

25 
50 
75 

100 
150 
250 
350 
450 
500 

0' 

PA Table 9 (Air Pathwey) 
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SURFACE WATER PATHWAY WASTE CHARACTERISTICS, THREAT, AND PATHWAY SCORES 

Waste Characteristics (WC! 

14. Waste Characteristics: Score is assigned from page 4. However, if a primary target has been 
identified for any surface water threat, assign either the score calculated on page 4 or a score of 32, 
whichever is greater. 

Surface Water Pathway Threat Scores 

Fill in the matrix with the appropriate scores from the previous pages. To calculate the score for each 
threat: multiply the scores for LR, T, and we; divide the product by 82,500; and round the result to 
the nearest integer. The Drinking Water Threat and Human Food Chain Threat are each subject to a 
maximum of 100. The Environmental Threat is subject to a maximum of 60. Enter the rounded threat 
scores in the far-right column. 

Surface Water Pathway Score 

Sum the individual threat scores to determine the Surface Water Pathway Score. If the sum is greater 
than 100, assign 100. 
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SURFACE WATER PATHWAY Icondudedl 
WASTE CHARACTERISTICS, THREAT, AND PATHWAY SCORE SUMMARY 

CHARACTERISTICS 

, 4. A. If you have identified any primary target for surface water (pages 12, 14. 

or 15), assign the waste characteristics score calculated on page 4, or a score 

of 32. whichever is GREATER; do not evaluate part B of this factor. 

B. II you have NOT identified any primary target for surface water, assign the 

waste characteristics score calculated on page 4. 

WC ~ 

SURFACE WATER PATHWAY THREAT SCORES 
Lik.,/ihood of P.thw.y W ... t. 

RI1Iu •• (WI Seor. r"rgflu (1') Sea,.. CI ... r.ct.n..ti~ (We) Soon 

Threat (from p.g. 12J (P.Jg-.6 12. 14, 751 (det-mi".o .bov.) 

Drinking Water 

Human Food Chain 

Environmental 

SURFACE WATER PATHWAY SCORE 
IDrinking Water Thr .... t + Human Food Chain Threet + Environmental Thr""t) 
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LRxTxWC 

/82.500 

I_'G. "-"'" 04 .001 
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SOIL EXPOSURE PATHWAY CRITERIA LIST 

Areas of surficial contamination can ganeially be assumed. This "Criteria List" helps guide the process 
of develoRing a hypothesis concerning the exposure of specific targets to a hazardous substance at 
the site. Use the "Resident Population" section to evaluate site and source conditions that may help 
identify targets likely to be exposed to a hazardous substance. The check-boxes record your 
professional judgment. Answers to all of the listed questions may not be available during the PA. 
Also, the list is not all·inclusive; if other criteria help shape your hypothesis, list them at the bottom 
of the page or attach an additional page. 

Check the boxes to indicate a "yes," "no," or "unknown" answer to each question. 
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SOIL EXPOSURE PATHWAY CRITERIA LIST 

SUSPECTED CONT A MiNA nON RESIDENT POPULA TlON 

Y N U 
, 0 n 

5 k 
0 0 0 Is any residenco, school, or dayeere facility on 

or within 200 feet of an area of suspected 
contamination? 

Surficial contamination can generally be'assumed. 0 0 0 Is any residence, school, or dayeers facility 

locoted on adjacent land previously owned or 
leased by the site owner/operator? 

[] 0 0 Is thera a migration route that might spread 
hazardous substances near residences, 
schools. or daycare facilities? 

0 0 0 Have ensite or adjacent residents or students 
reported adverse health effects, exclusive of 
apparent drinking wator or air contamination 
problems? 

0 0 0 Does any neighboring property warrant 
sampling? 

0 0 Other criteria? 

0 0 RESiDENT POPULAT!ON !DENTIFIED? 

Summarize the rationale for Resident Population (attach an additional page if necessary): 
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SOIL EXPOSURE PATHWAY SCORESHEET 

Pathway. Characteristics 

Answer the questions at the top of the page. Identify people who may be exposed to a hazardous substance 
because they work at the facility, or reside or attend school or dayeare on or within 200 feet of an area of 
suspected contamination. If the site is active, estimate the number of full and part~time workers. Note that 
evaluCltion of targets is based on current site conditions. 

Likelihood of Exaosure (LEI 

1. Suspected Contamination: Areas of surficial contamination are present at most sites, and a score of 550 can 
generally be assigned as a default measure. Assign zero, which effectively eliminates the pathway from further 
consideration, only if there is no surficial contamination; reliable analytical data are generally necessary to make 
this determination. 

Resident Paaulation Threat Targets!T] 

2. Resident Population corresponds to ~primary targets N for the migration pathways. Use professional judgment 
guided by the Soil Exposure Pathway Criteria List (page 18) to determine if there are people living or attending 
school or daycare on or within 200 feet of areas of suspected contamination. Record the number of people 
identified as resident population and mUltiply by 10 to determine the Resident Population factor score. 

3. Resident Individual: Assign 50 if you have identified a resident population; otherwise, assign zero. 

4. Workers: Estimate the number of full and part-time workers at this facility and adjacent facilities where 
contamination is also suspected. Assign a score for the Workers factor from the table. 

5. Terrestrial Sensitive Environments: In the table provided, list each terrestrial sensitive environment located 
on an area of suspected. contamination. Use PA Table 7 (page 20) to assign a value for each. Sum the values 
and assign the total as the factor score. 

6. Resources: A score of 5 can generally be assigned as a default measure. Assign zero only if l' .~re·$ no land 
resource use on an area of suspected contamination. 

Sum the target scores. 

'Naste Characteristics {WC} 

7. Enter the we score determined on page 4. 

Resident Population Threat Score: Multiply the scores for LE. T, and WC. Divide the product by 82,500. 
Round the result to the nearest integer. If the result is greater than 100, assign 100. 

Nearby Population Threat Score: Do not evaluate this threat if you gave a zero score to Likelihood of Exposure. 
Otherwise, assign a score based on the population within a 1-mile radius (use the same 1 -mile radius population 
you evaluate for air pathway population targets): 

Population Within One Mile 

< 10.000 
10,000 to 50,000 

>50,000 

Nearby Population Threat Score 

2 
4 

Soil Exposure Pathway Score: Sum the Resident Population Threat score and the Nearby Population Threat 
score, subject to a maximum of 100. 
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SOIL EXPOSURE PATHWAY SCORESHEET 

Do any people live on or within 200 ft of areas of suspected contamination? 
Do any people attend school or dayc3re on or within 200 ft of areas 

of suspected contamination? 
Is the facility active? Yes __ No __ If yes, estimate the number of workers: 

LIKELIHOOD OF EXPOSURE 

1. SUSPECTED CONTAMINATION: Suriicial contamination can generally be assumed, 
and a score of 550 assigned. Assign zero only if the absence of surficial 
contamination can be confidently demonstrated. LE -

RESIDENT POPULATION THREAT TARGETS 

2. RESIDENT PQPULA TION: Determine the number of people occupying residences 
or attending school or daycare on or within 200 feet of areas of suspected 

contamination (see Soil ExpOS\Jre Pathway Criteria List. page' 8). 
people x 10 3 

3. RESIDENT INDIVIDUAL: If you have identified a resident population (factor 2\. 

assign a score of 50; othef'Nise, assign a score of 0. 

4. WORKERS: Use the following table to assign a score based on the total number of 

workers at the facility and nearby facilities with suspected contamination: 

I 
Numb. of Work.,.. 

I 
S"",. 

I 0 0 
, to 100 5 

I 
101 to 1,000 I 10 

I > 1 ,000 15 

5. TERRESTRIAL SENSITIVE ENVIRONMENTS: Use PA Table 7 to assign a value 
for each terrestrial sensitive environment on an area of suspected 

contamination: 

I T~u;" S_ki_ En";ro~_' Ty~ Vol_I 

s_ -

6. RESOURCES 

T -
WASTE CHARACTERISTICS 

7. Assign the waste characteristics score calculated on page 4. WC -

RESIDENT POPULATION THREAT SCORE: 

NEARBY POPULATiON THREAT SCORE: 

SOIL EXPOSURE PATHWAY SCORE: 

LE X T X WC 
82.500, 

Resident Population Threat + Nearby Population Threat 
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PA TABLE 7: SOIL EXPOSURE PATHWAY 
TERRESTRIAL SENSITIVE ENVIRONMENT VALUES 

T erresrrial Sensitive Environment 
Terrestrial critical habitat for Federally designated endangered or threatened species 

National Park 

Designated Federal Wilderness Area 

National Monument 

Terrestrial habitat known to be used by Federally designated or proposed threatened or endangered species 

National Preserve (terrestriall 

National or State terrestrial Wildlife Refuge 
Federal land designated for protection of natural ecosystems 
Administratively proposed Federal Wilderness Area 

Terrestrial areas utilized byJarge or dense aggregations of animals (vertebrate species) for breedina 
Terrestrial habitat used by State designated endangered or threatened species 
Terrestrial habitat used by species under review for Federal designated endangered or threatened status 

State lands designated for wildlife or game management 

State designated Natura! /veas 
Particular areas, relative;!y small in size, imoortant to maintenance of uniaue biotic communitieS 
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AIR PATHWAY CRITERIA LIST 

This "Criteria List" helps guide the process of developing a hypothesis as to whether a release to the 
air is likely to be detected. The check-boxes record your professional judgment. Answers to all of the 
listed questions may not be available during the PA. Also, the list is not 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 sensitive environments on or within Y. mile of the site. 

Check the boxes to indicate a "yes," "no," or "unknown" answer to each question. If you check the 
"Suspected Release" box as "yes," make sure you assign a Likelihood of Release value of 550 for the 
pathway. 
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AIR PATHWAY CRITERIA LIST 

SUSPECTED RELEASE PRIMARY TARGETS 

Y N lJ 

• 0 n 

s k 
0 0 0 Are odors currantly reponed? 

0 0 0 Has rel88se of a hazardous substance to the air 
been directly observed? If you suspect a release to alt. evaluate all popuLations and 

sensitive environments within 1/4 mile (including those 

0 0 0 Are th~He reports of adverse health effects onsite) as primary targets. 
(e,g., headaches, nausea, dizziness) potefltiaHy 
resulting from migration of hazardous 
substances through tho air? 

0 0 0 Does analytical or ciH:urnstentiai evidence 
suggest a ro/ease to the air7 

0 0 Orhet crirelja1 

0 0 SUSPECTED RELEASE7 

Summarize th6 rationale for Suspected Release !attach an additional page if necessary}: 
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AIR PATHWAY SCORESHEET 

Pathway Characteristics 
Answer the questions at the top of the page. Refer to the Air Palhway Criteria List (page 21) to hypothesize whether 
you suspec"l [hat a hazardous substance release to the air CQuid be detected. Due to dispersion, releases to air are not 
as persistent as releases to water migration pathways and are much more difficult to detect. Develop your hypothesis 
concerning the release of hazardous substances to air based on "real time" considerations. Record the distance (in feet) 
from any source to the nearest regularly occupied building. 

likelihood of Release (lR! 

1. Suspected Release: Hypothesize based on professional judgment guided by the Air Pathway Criteria List (page 21). 
If you suspect a release to air. use only Column A for this pathway and do not evaluate factor 2. 

2. No Suspected Release: If you do not suspect a release. enter 500 and use only Column 8 for this pathway. 

Targets (TI 

3. Primary Target Population: Evaluate population~ subject to exposure from release of a hazardous substance from the 
site. If you suspect a release. the resident. student. and worker populations on and within Yo. mile of the site are 
considered primary target population. If only the number of residences is known. use the average county residents per 
household (rounded up to the next integer) to determine the population. In the space provided, enter this population. 
Multiply the population by '0 to determine the Primary Target Population score. Note that if you do not suspect a release, 

there can be no primary target population. 

4. Secondary Target Population: Evaluate populations in distance categories nor suspected to be subject to exposure from 
release of a hazardous substance from the site. If you suspect a release, residents, students, and workers in the Y4 - to 
4-mile distance categories are secondary target population. If you do not suspect a release, alJ resid.mts. students, and 
workers onsite and within 4 miles are considered seconda;'"'y target population. 

Use PA Table 8 (page 23). Enter the popUlation in each secondary target population distance category, circle the assigned 
value. and record it on the tar-right side of the table. Sum the far-right column and enter the total as the Secondary 
Target Population factor score. 

5, Nearest Individual represents the threat posed to the person most likely to be exposed to a hazardOUS substance release 
frum the site. If you have identified a primary target population, enter 50. Otherwise, assign the score from PA Table 
8 (page 23) for the closest distance category in which you have identified a secondary target population. 

6. Primary Sensitive Environments: If a release is suspected, all sensitive environments on or within Yo. mire of the site 
are considered primary U1rgets. List them and assign values for sensitive environment type (from PA Table 5, page 16) 
and/or wetland acreage (from PA Table 9, page 23). Sum the values and enter the total as the factor score. 

7. Secondary Sensftive Environments: If a release is suspected, sensitive environments in the X- tQ y~ -mile distance 
category iJre secondary targets; greater distances need not be evaluated because distance weighting greatly diminishes 
the impact Oil site score. If you do not suspect a release, all sensitive environments on and within 1;2 mile of the site are 
considered secondary targets. list each secondary sensitive environment on PA Table 10 (page 23) and assign a value 
to each using PA Tables 5 and 9. Multiply each value by the indicated distance weight and record the product in the far­
right colurnn. Sum the products and enter the total as the factor score. 

S. Resources: A score of 5 can generally be assigned as a defaUlt measure. Assign zero only if there is no land resource 
use within X mile. 

Slim the target scores in Column A (Suspected Release) or Column B (No Suspected Release). 

Waste Characteristics (We) 

9.Waste Characteristics: Score is assigned from page 4. However. if you have identified any primary target for the air 
pathway, assign either the score calculated on page 4 or a score of 32, whichever is greater_ 

Air 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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AIR PATHWAY SCORESHEET 

00 you suspect a release (see Atr Pathway Criteria List, page 21) 7 
DIstance to the nearest mdhlidua\: 

1. SUSPECTED RELEASE: If you suspect a release to air (see page 211. assign a 
score of 550. Use only column A for this pathway. 

2. NO SUSPECTED RELEASE: If you do not suspect a release to air. assign a 
score of 500. Use only column B tor this pathway. 

Yes 

LR-~ ____ -L ____ ~ 

3. PRIMARY TARGET POPULATION: Determine the number of people subject 
to exposure from a suspected release of hazardous substances to the air. 

___ people x , a 

4. SECONDARY TARGCT POPULATION: Determine the number of people not 
suspected to be exposed to a release to air, and assIgn the total population 
score using PA Table a. 

5. NEAREST INDIVIDUAL; It you have identified any Primary Target Population 
for the air pathway, assign a score of 50; otherwise, assign the Nearest 
indiv·idu.l! score from PA Table S. 

o. PRIMARY SENSITlVe ENV1RONMENTS: Sum the sensitive environment vaiues 
(PA Table 51 and wetland acreage values (PA Table 9) for environments subject 
to exposure from a suspected release to the air. 

-=1 
Sum .. \-____ _ 

7. SECONDARY SENSITiVe ENVIRONMENTS: Use PA Table '0 to determine 
the score for s.econdary sensitive environments. 

B. RESOURCES 

9. A. If you ha\le identified any Primary Target tor the air pathway, assign the waste 
characteristIcs score calculated on page 4, or a score of 32, whichever is 
GREATER; do not e'llaluate part 8 of this factor. 

B. 11 you ha\le NOT identified any Primary Target for the air pathwaY, assign the 
waste characteristics score calculated on page 4. 

T - 1.-__ .1..-_--.1 

we 

I_ ... __ .. I'U 

AIR PATHWAY SCORE: LA It T x we 
82.500 
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PA TABLE B: VALUES FOR SECONDARY AIR TARGET POPULATIONS 

NBIIJ'fJst 

IndivJdual I 1J 

D&t.tnctl (choos" I. t. 

(rom SIt. POpu/4t/an hlgh .. tJ 1O 30 

Onsit. 20 1 2 ----
>0 to " milo 20 1 1 ----
,. Y. to Sol milo 2 0 0 ----
>Yr. to 1 mile 1 0 0 ----
,. 1 to 2 miles 0 0 0 ---
>2 to 3 mil •• 0 0 0 ---
>3 to 4 mill!. 0 0 0 ---

Nearest Individual ~ 

PA TABLE 9: AIR PATHWAY VALUES 
FOR WETLAND AREA 

W"tI.tnd Ale'! Au(qned Valus 

LillIS then 1 oc,e 0 

1 10 50 eCI"s 25 

Glutor tnan 50 to 1 CO acro. 75 

G,ootor than 100 to 150 aCto8 125 

GlIlII,tlU than 15010200 ecru 175 

Greefer than 200 to JOO scroll 250 

G,reater than 300 10 400 acrllS 350 

Cir-oate, than 400 to 500 .acres 450 

Greater then 500 acret; 500 

31 101 

t. t. 

100 300 

5 I. 

1 ~ 

1 1 

a 1 

a 0 

a 0 

0 0 

Powlotlon WIthin 01si",C8 wtB!I""i 
301 7.0011 3,0<11 10,001 30.0~'7 100,001 3()Q.()OJ 0,...'-1 
t. t. " t. t. t. t. u,," PO{)ljJ8ilin 

.. - 1,000 10.000 JO,OQO 100,COO .JOQ,{)OC 7,000,000 ',Ooo,DOD Valw 
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SITE SCORE CALCULATION 

In the column labeled S, 'ecord the Ground Water Pathway score, the Surface Water Pathway score, 
the Soil Exposure Pathway score, and the Air Pathway score. Square each pathway score and record 
the result in the S' column. Sum the squared pathway scores. Divide the sum by 4, and take the 
square root of the result to obtain the Site Score. 

SUMMARY 

Answer the summary questions, which ask for a qualitative evaluation of the relative risk of targets 
being exposed to a hazardous substance from the site. You may find your responses to these 
questions a good cross-check against the way you scored the individual pathways. For example, if 
you scored the Qround 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 
with your evaluations elsewhere in the PA scoresheets package. 
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24 

SITE SCORE CALCULATION 

S S2 

GROUND WATER PATHWAY 
SCORE (Saw): 

SURFACE WATER PATHWAY 
SCORE (S,w): 

SOIL EXPOSURE PATHWAY 
SCORE (S,): 

AIR PATHWAY 
SCORE (5,): 

SITE SCORE: 

II I 
\ 

Sgw2 +S sw2 +55 2 +8 a. 2 

4 

SUMMARY 

YES NO 

1 . Is there a high possibility of a threat to any nearby drinking water weiHs) by migration of a 
hazardous substance in ground water? 0 0 

A. If yes, identify the weiHs). 

B. If yes, how many people are served by the threatened weiHs)? 

2. Is there a high possibility of a threat to any of the following by hazardous substance 
migration in surface water1 

A. Drinking water intake 0 0 
B. Fishery 0 0 
c. Sensitive environment (wetland, critical habitat, others) 0 0 
D. If yes, identify the target(s). 

3. Is there a high possibility of an area of surficial contamination within 200 feet of any 
residence, school, or daycare facility? 0 0 

If yes, identify the property(ies) and estimate the associated population(s). 

4. Are there public health concerns at this site that are not addressed by PA scoring 
considerations? 1f yes, explain: 0 0 
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APPENDIX B 

PA INFORMATION SOURCES 

This appendix provides lists of information sources often useful to p,t:.. investigations. The lists 
are organized in two ways: 

e lists beginning on page 8-2 identify information sources by category and explain 
information provided by each source. The categories are: 

-- Databases 
-- Maps and aerial photographs 
-- Files 
-- Expert and other sources 

• The reverse approach begins on page 8-12. 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 voiume provides office names, addresses, and telephone 
numbers of Federal, State, county, and municipal information sources. 
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Source: 

Provides: 

Supports: 

Contact: 

Source: 

Provides: 

Supports: 

Contact: 

Source: 

Provides: 

Supports: 

Contact: 

Source: 

Provides: 

Supports: 

Contact: 

;" . 

PA INFORMATION SOURCES 
(Organized by Information Source) 

DATABASES 

CERCLIS (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 woste generators. Contains facility name, address, 
phone number, and contact name; EPA identification number; treatment, storage, 
and disposal history; and date of notification. 

Site descriptive information and operational history, information on 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 

WeliFax 

National Water Well Association's inventory of municipal and community water 
supplies. Identifies public and private wells within specified distances around a 
point iDeation 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 43017 

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 populations. 

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 14850·5686 
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Source: 

Provides: 

Supports: 

Contact: 

Source: 

Provides: 

Supports: 

Contact: 

Source: 

Provides: 

Supports: 

Contact: 

Source: 

Provides: 

Supports: 

Contact: 

STORET 

EPA's nmnsitorv of watp.r ollalitv data for w."=ltprWrtV~ within thp [Initprl St:ltes. - ~.---~----, - ---~- -,---- -, ----- -- -.-.-- --,- - - ... ... - _. --- _.-

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 (FRDS) 

General information on public water supply utilities using ground water or surface 
water, updated annually. Developed for monitoring compliance with the Safe 
Drinking Water Act of 1974. 

Name and address of public water supply, facility location, hydrological 
identification, water source type and name, population served. 

EPA's Office of 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 (GWSI). This provides physical, hydrologic, and geologic data 
about test holes, springs, tunnels, drains, ponds, other excavations, and 
outcrops. 

Information such as local subsurface water level and use, hydrogeologic unit 
description, lithology, etc. 

U.S. Geological Survey 
12201 Sunrise Valley Drive 
Reston, VA 22092 

or USGS Regional or Field office 

Compliance Monitoring and Enforcement Logs (CMELs) 

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 Regional office 
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Source: 

Provides: 

Supports: 

Contact: 

Source: 

Provides: 

Supports: 

Contact: 

Source: 

Provides: 

Supports: 

Contact: 

Source: 

Provides: 

Supports: 

Contact: 

AMPS AND AERIAL PHOTOGRAPHS 

U.S. Geological Survey (USGS) Topographic Quadrangles 

Maps detailing topographic, geographical, political, and c\Jltural features. 
Available in 7.5- and 15-minute series. 

Site location and environmental setting; latitude/longitude; houses, schools, and 
other buildings; distances to targets; surface water body types; drainage routes; 
wetlands and sensitive environments; karst terrain features. 

U.S. Geological Survey 
12201 Sunrise Valley Drive 
Reston, VA 22092 

National Wetland Inventory Maps 

or USGS Regional or Field office 

Maps delineating boundaries and acreage of wetlands. 

Environmental setting and wetlands locations. 

U.S. Geological Survey 
12201 Sunrise Valley Drive 
Reston, VA 22092 

Ecological Inventory Maps 

or U.S. Fish and \Vildnfe Service 
18th and C Streets, NW 
Washington, DC 20240 

Maps delineating sensitive environments and habitats, including special land use 
areas, wetlands, study areas, and ~ative plant and animal species. 

Environmental setting, sensitive environments, wetland locations and size. 

U.S. GeoJogicai 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 

Maps delineating flood hazard boundaries for flood insurance purposes. 

Flood frequency. 

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: 

Supports: 

Contact: 

Source: 

Provides: 

Supports: 

Contact: 

Source: 

Provides: 

Supports: 

Contact: 

State Department of Transportation Maps 

State maps detailing road systems, surface 'v"vater systems, and other 
geographical, cultural, and political features. 

Site location and environmental setting, distances to targets, wetlands, and 
sensitive environments. 

State or Local Government Agency 

Geologic and Bedrock Maps 

Maps detailing surficial exposure and outcrop of formations for interpreting 
subsurface geology. Bedrock maps describe depth and lateral distribution of 
bedrock. 

General stratigraphy beneath and surrounding the site. 

U.S. Geological Survey 
12201 Sunrise Valley Drive 
Reston, VA 22092 

Aerial Photographs 

or USGS Regional or Field Office 
State Geological Survey Office 

Black and white andlor color photographic images detailing topographic, 
physical, and cultural features. 

Site location and size, location and extent of waste sources, identificatj-on of 
surrounding surficial geology, distances to targets, wetlands and sensitive 
environments. May provide information on historical site operations, waste 
quantity, and waste handling practices. 

State Department of Transportation 
Local Zoning and Planning office 
County Tax Assessor's office 
Colleges and Universities (geology or geography departments) 
EPA's Environmental '~v1onjtoring Services Laboratory (EMSL) 
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: 

Supports: 

Source: 

Provides: 

Supports: 

Source: 

Provides: 

Supports: 

FILES 

Office project files 

Site investigation reports, logbooks, telecons, reterences, etc. 

Information on nearby sites such as town populations, public and private water 
supplies, well locations, targets, and general stratigraphy descriptions. 

EPA Regional Office files 

Historical information on CERCLIS sites, permits, violations, and notifications. 

General site information and operational history, source descriptions, waste 
quantities and waste handling practices. May provide results of previous site 
investigations. 

State Environmental Agency tiles 

Historical site information, permits, violations, 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: 

Supports: 

Contact: 

Source: 

Provides: 

Supports: 

Contact: 

Source: 

Provides: 

Supports: 

Contact: 

Source: 

Provides: 

Supports: 

Contact: 

EXPERT AND OTHER SOURCES 

u.S. Geological Survey 

Geologic, hydrogeologic, and hydraulic information including maps, reports, 
studies, and databases. 

General stratigraphy descriptions, karst terrain, depth to aquifer, stream flow, 
ground water and surface water use and characteristics. 

u.S. Geological Survey 
1220l Sunrise Valley· Drive 
Reston, VA 22092 

U. S. Army Corps of Engineers 

or USGS Regional or Field office 

Records and data surrounding engineering projects involving surface waters. 

Ground water and surface water characteristics, 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 date':>as"s. 

General stratigraphy descriptions, karst terrain, depth to aquifer, ground water 
use and characteristics. 

State Geological Survey (Local or Field office) 

Natural Heritage Program 

Information on Federal and State 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 

8-8 



Source: 

Provides: 

Supports: 

Contact: 

Source: 

Provides: 

Supports: 

Contact: 

Source: 

Provides: 

'C'." 

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 cnsite 
monitoring wells. 

Primary/secondary targets differentiation, locations and characteristics of public 
and private drinking water supplies, possible identification of hazardous 
substances present at the site. 

Local Town Government office 

Local Zoning Board or Planning Commission 

Records of local land development, including historical land use and ownership, 
and general stratigraphy descriptions. 

General site description and history, previous ownership, and land use. 

Local Town Government office 

Local Fire Department 

Records of underground storage tanks in the area, material safety data sheets 
(MSOS) for local commercial and industrial businesses, and other information on 
hazardous substances used by those businesses. 

Location and use of underground storage tanks and other potential sources of 
hazardous substances, identification of hazardous substances present at the site. 

Local Town Government office 

Local Well Drillers 

Public and private water supply information including well locations and depths, 
well logs, pumpage and production. 

Populations served by private and municipal drinking water wells, depth to 
aquifer, general stratigraphic information. 

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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~~p'~t ____________________________________________________ __ 

Provides: 

Supports: 

Site Reconnaissance 

Onsite and/or offsite visual observation of the site and surrounding area. 

General site information; source identification and descriptions; general ground 
water, surface water, soil, and air pathway characteristics; nearby targets; 
probable point of entry to surface water. 
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PA INFORMATION SOURCES 
(Organized by Information Need) 

GEIVERAL SiTE iNFORMA TION 

Site Location, Latitude/Longitude 

CERCLIS 
USGS Topographic Maps 
State Department of Transportation Maps 
Site Reconnaissance 

Owner/Ooerator Information 

EPA Regional Office Fiies 
State Environmental Agency Files 
Local Tax Assessor 
HWDMS 
NPDES 
CMELS 

Tvpe of Operation and Site Status 

EPA Regional Office Files 
State Environmental Agency Files 
Site Reconnaissance 
HWDMS 
NPDES 
CMELS 

Environmental Setting, Size of Site 

USGS Topographic Maps 
Aerial Photographs 
Site Reconnaissance 

SOURCE AND WASTE CHARACTERISTICS 

Source Types, Locations, Sizes 

EPA Regional Office Files 
State Environmental Agency Files 
Aerial Photographs 
Site Reconnaissance 

Waste Types and Quantities 

EPA Regional Office Files 
State Environmental Agency Files 
RCRA 
HWDMS 
NPDES 
CMELS 
Local Fire Department 
Aerial Photographs 
Site Reconnaissance 
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Hazardous Substances Present 

EPA Regional Office Files 
State Environmental Agency Files 
RCRA 
HWDMS 
NPDES 
Local Health Department 
Local Fire Department 



GROUND WA TER USE AND CHARACTERISTICS 

General Stratigraphy 

USGS Topographic Maps 
U.S. Geological Survey 
State Geological Surveys 
Geologic and Bedrock Maps 
Local Experts 
Local University or College 

Karst Terrain 

USGS Topographic Maps 
U.S. Geological Survey 
State Geological Surveys 
Geologic and Bedrock Maps 
Local Experts 
Local University or College 

Depth to Aquifer 

U.S. Geological Survey 
State Geological Surveys 
Geologic and Bedrock Maps 
Local Well Drillers 
Local Experts 
FRDS 
WATSTDRE 
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Private and Municipal Wells 

Local Water Authority 
Local Health Department 
Local Well Drillers 
State Environmental Agency files 
WeliFax 
FRDS 
WATSTORE 

Distance to Nearest Drinkinq Water Well 

USGS Topographic Maps 
Local Water AuthoritY 
Local Well Drillers 
Local Health Department 
WeliFax 
FRDS 
WATSTORE 
Site Reconnaissance 

Wellhead Protection Areas 

State Environmental Agency 
Local Water Authority 
Local Well Drillers 
Local Health Department 
EPA Regional Water Officials 



SURFACE WATER USE AND CHARACTERISTICS 

Surface 'vVarer Body Types 

USGS Topographic Maps 
State Department of Transportation Maps 
Aerial Photographs 
Site Reconnaissance 

Distance to Nearest Surface Water Body 

USGS Topographic Maps 
State Department of Transportation Maps 
Aerial Photographs 
Site Reconnaissance 

Surface Water Flow C!laracteristics 

U.S. Geological Survey 
State Environmental Agency 
U.S. Army Corps of Engineers 
Local Water Authority 
PATHSCAN 
STORET 
FRDS 
WATSTORE 

Flood Frequency at thA SiiE, 

Federal Emergency Management Agency 
State Environmental Agency 
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Drinking Water Intakes 

Local Water Authority 
USGS Topographic Maps 
U.S. Army Corps of Engineers 
State Environmental Agency 
PATHSCAN 
FRDS 

Fisheries 

U.S. Fish and Wildlife Service 
State Environmeniai Agency 
Local Fish and Wildlife Officials 

Sensitive Environments 

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 



t· '';'" ' ______ " ~ __ ~~ .. _~_ .. _., 

SOIL EXPOSURE CHARACTERISTICS 

Number of People Living Within 200 feet Schools or Dav Care Within 200 feet 

Site Reconnaissance 
USGS Topographic Maps 
Aerial Photographs 

Number of Workers Onsite 

Site Reconnaissance 
Owner/Operator Interviews 

Populations Within Four Miles 

GEMS 
NPDC 
USGS Topographic Maps 
Site Reconnaissance 

Distance to Nearest Individual 

USGS Topographic Maps 
Site Reconnaissance 

Site Reconnaissance 
USGS Topographic Maps 
Local Street Maps 

Locations of Terrestrial Sensitive Environments 

USGS Topographic Maps 
State Department of Transportation Maps 
State Environmental Agency 
U.S. Fish and Wildlife Service 
Local Fish and Wildlife Officials 
Ecological Inventory Maps 
Natural Heritage Program 

AIR PA THWA Y CHARA CTERISTICS 

Locations of Sensitive Environments, AcreaGe of 
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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Sample PA narrative report 

Prepared By 

~r~~ 
~epfs'rown 

Project Manager 

PRELIMINARY ASSESSMENT 
PALMETIO LANDFILL 

PALMETIO COUNTY, SOUTH CAROLINA 
TDD NO. Y9-8765-43 

JUNE 10, 1991 

XYZ CORPORATION 

Reviewed By Approved By 

f\l1fA+J~ 9if~ 
Alexander Bell 
PA Section Leader 
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George Washington 
Office Manager 
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Sample PA narrative report 

Date: June 1 D. 1991 

Prepared by; Joseph Brown, XYZ Corporation 
Region 4, Atlanta, Georgia 

Site: Palmetto Landfill 
6250 Palmetto Drive 
Palmetto County, South Carolina 

EPA 10 No.; SCD123456789 

TOO No.: Y9-8765-43 

1. INTRODUCTION 

Under aU(cthEoRricty Of) the compreherfnsive Environmental ResRPonse, compensation
f

, and L(SiaAbiIAity) Act ';, 
of 1980 LA and the Supe und Amendments and eauthonzatlon Act 0 1986 R, the t 
U.S. Environmental Protection Agency (EPA), Waste Management Division, Region 4 conducted a 
Preliminary Assessment (PA) at the Palmetto Landfill site in Palmetto County, South Carolina. 
The purpose of this investigation was to collect information concerning conditions at the Palmetto 
Landfill sufficient to assess the threat posed to human health and the environment and to 
determine the need for additional CERCLNSARA or other appropriate action. The scope of the 
investigation included review of available file information, a comprehensive target survey, and an 
offsite reconnaissance (May 7, 1991). 

2. SITE DESCRIPTION, OPERATIONAL HISTORY, AND WASTE CHARACTERISTICS 

2.1 Location 

Palmetto Landfill is located at 6250 Palmetto Drive in a rural area of Palmetto County, South 
Carolina, just east of the town of Angleton (Figure 1). The geographic coordinates are 18° 28' 43' 
N latitude and 66° 07' 33' W longitude (Reference 1; Reference 2). To reach the site, travel east 
from the town of Angleton approximately 1.5 miles on Rt. 149, and turn left on Palmetto Drive. 
The site is approximately 0.25 mile from the intersection of Rt. 149 and Palmetto Drive. 

Palmetto County is characterized by a mild, temperate climate. Summers are warm and humid 
with daily temperatures reaching 90° F or higher. The winter months are generally mild with daily 
average temperatures of 55° to 60° F. Mean annual precipitation is 46 inches, while net 
precipitation for the area is 10.87 inches (Reference 3, pp. 7,10). 

2.2 Site Description 

The total area of the landfill property is approximately 10 acres, of 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 (Reference 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). 
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Sample PA narrative report 

Site Location Map 
Palmetto County Landfill 

Palmetto County, South Caiolfna 

Figure 1 

2 

C-4 

---

" , 
'. 

. . 
I 

" 



() 

in 

J 

-n us· 
c: 
iil 
N 

WELL 
o 

~:::--==:::::-
I---~::r -----------~§PALlAETTO DRIVE Sit. Sketch (Not to Scale) ~ 

Pall11letto County Landfill 
Pall11letto County. South Curolina 

PPE 
o 

FENC:E 
WETLANDS 
HEAVY VEGETATION 
DITCH 
PROBABLE POINT OF ENTRY 
DRINKING WATER WELL 
DIRT ROAD (PRIVATE) 
DIRECTION OF STREAI! FLOW 
PHOTO LOCATION 



Sample PA narrative report 

. The original purpose of the perimeter ditch was to intercept ground water upgradient of the site 
and direct rt around the buried waste (Reference 4). Since the ditch is only 8 to 10 feet deep, it 
does not fulfill this function as it does not completely transect the aquifer. It does, however, create 
a barrier to runoff from areas up gradient of the site. Along the banks of the perimeter ditch there 
is evidence of stressed vegetation (Reference 5). Water in the ditch is an orange/brown color 
and is oily in appearance (Reference 5; Reference 7, p. 4). 

There are no buildings or other structures on the property. The perimeter of the property is 
fenced, the fencing appears to be in good condition, and there is a locked entrance gate across 
the access road to the facility (Reference 5; Reference 7, p. 3). 

2.3 Operational History and Waste Characteristics 

Smith and Moore Disposal Services, 1111 Main Street, Angleton, South Carolina, owns Palmetto 
Landfill and operated it from 1970 to 1980. The landfill was opened in April 1970 for the disposal 
of municipal garbage and household debris. Beginning in October 1978, the landfill accepted 
industria! waste on a limited basis. Smith and Moore kept no formal records of the amounts and 
types of wastes received. However, there is evidence indicating that the landfill received a one­
time shipment of approximately 500 gallons of TCE waste (Reference 4). The common practice 
of disposal at Palmetto Landfill was to excavate trenches 7 to 10 feet deep, fill the trenches with 
waste material, and emplace a daily cover of soil. Landfilling operations were discontinued in 
July 1980 when the landfill reached capacity. Upon closure, a two-foot soil cover was placed 
over the entire landfill and seeded (Reference 4). 

Palmetto Landfill operated under permit number 999-999 issued by the South Carolina 
Department of Heal!11 and Environmental Concerns (SCDHEC). SCDHEC personnel conducted 
an inspection of the landfill when it closed to ensure that all closure requirements of 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 
characterized by a wedge of overlapping formations that increase in thickness towards the coast. ~ 
Pleistocene terrace deposits underlie the Palmetto County area. These deposits include the I" 

following format[ons (from youngest to Oldest); JacKsonviiie, Charlestown, Peerless, and Jacob. ~ 
The deposition of these formations resulted from the transgressive/regressive sequences of a 
glacially controlled Pleistocene sea (Reference 9, p. 12). According to the literature and local well 
logs, the Jacksonville, Charlestown and Peerless Formations are the only Pleistocene strata ~.: 
underlying the vicinity of Palmetto Landfill; only the Jacksonville produces potable water 
(Reference 9; Reference 10; Reference 11). 

The Jacksonville Formation (5 to 25 feet thick) is composed of well-sorted, fine-grained sand and 
shell with interfingering layers of silt and clay. This formation 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 g, p. 14). 

4 
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The Charlestown Formation consists of a sandy phosphatic limestone which has altered 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 gray, fine-grained, fossiliferous limestone. This 
unit is approximately 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 of sand, silt 
and clay_ The Jacob Formation also produces brackish water (Reference 9, pp. 17-19). 

The Jacksonville Formation is the only water supply aquifer in the area of Palmetto Landfill. 
Precipitation is the primary means of recharge. Discharge other than by well production is by 
natural seepage (springs) and evapotranspiration. Flow direction for this surficial aquifer varies 
irom aiaa to area as water moves by gravity, from areas of high to low elevations. Depth to 
ground water varies from 3 to 15 feet below land surface (bls) in Palmetto County (Reference g, 
p. 15; Reference 10). At Palmetto Landfill, the depth to ground water is approximately 10 feet, as 
determined from a well log of a nearby drinking water well (Reference 11). 

, 
~ 1-. 

,; 
3.2 Ground Water Targets ~ 

The majority of the population within a 4-mile radius relies on municipal water supplies taken from I. 
a reservoir, operated by the Palmetto County Water Authority (PCWA), on the Ono River 35 miles ~ 
west of Angleton. There are three municipal water systems within a 4·mile radius of Palmetto 
Landfill, all of which purchase water from the PCWA. Residences not connected to 1M municipal 
supply system have been identified through discussions with PCWA officials (Reference 12), 
review of a municipal water supply distribution map (Reference 13), and verification during the 
reconnaissance of the immediate site vicinity (Reference 7, p.11). 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 Conclusions 

A release of hazardous substances from Palmetto Landfill to the Jacksonville aquifer is suspected 
due to the trenching method of waste disposal, shallow depth to aquifer, and documented 
deposition of TCE waste. Due to the relatively high conductivity (16 it/day) (Reference 9, p. 14), 
potential for widespread migration of contaminants is high. Six residences within 0.25 mile are 
considered primary targets. 

4. SURFACE \A/ATER P.ATHWAY 

4.1 Hydrologic Setting 

Overland drainage from the site flows northeast approximately 250 feet into Wildlife Creek, which 
has an average flow rate of 5 to 10 cfs (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 perimeter drainage ditch which bounds most of the landfill prevents upgradient runoff from 
reaching the landfill surface. The ditch creates a localized drainage basin coincident with the 
landfill. Wildlife Creek flows approximately 3.0 miles and enters Ono River (Reference 1), which 
has an average flow of 1,150 cfs (Reference 6, p. 132). Approximately 16 miles downstream, the 
Ono River merges with the East River (Reference 6, p. 150). 

4.2 Surface Water Targets 

There are no drinking water intakes located within 15 downstream miles of the site. Most 
residents are served by a reservoir 35 miles upstream of Palmetto Landfill. Residents not served 
by a municipal system obtain drinking water from individual private wells (Reference 12). 

Wildlife Creek and Ono River are used for recreational fishing. Aquatic species commonly caught 
include large mouth bass, shrimp, crabs, and clams. Recreational craw1ish fishing occurs in 
Wildlife Creek and the surrounding wetlands (Reference 15, pp. 13, 15). 

There are numerous wetlands located within 15 downstream miles of the site. The nearest 
wetland (approximately 250 acres, 0.5 mile frontage) is located approximately 0.1 mile 
downstream from the site on Wildlife Creek (Figure 1, Figure 2) (Reference 1). Two Federally 
designated endangered species, the Bald Eagle and the Salt Marsh Harvest Mouse, can be 
found in Palmetto County (Reference 16). 

4.3 Surface Water Conclusions 

There are indications of a release of contaminants to surface water. The banks of the perimeter 
ditch, which drains directly into Wildlife Creek, show signs of stressed vegetation. The water in 
the ditch is an orange-brown color and has an oily sheen (Reference 5; Reference 7, p. 4). There 
are no drinking water intakes within 15 miles downstream of the site. There are numerous 
wetlands along Wildlife Creek and Ono River, and two Federally designated endangered species 
are found in Palmetto County. Primary targets include the fishery in Wildlife Creek and wetlands 
associated with Wildlife Creek, and the habitats of endangered species in Palmetto County which l' 
may also be associated with Wildlife Creek. r: 
5. SOIL EXPOSURE AND AIR PATHWAYS 

5.1 Physical Conditions 

When closed, Palmetto Landfill was covered by 2 feet of clean soil (Reference 4) and is currently 
heavily vegetated by grass, weeds, and shrubs (Reference 5; Reference 7, p. 2). The site has 
been closed since 1980 (Reference 4), and is totally fenced around the perimeter. There is also 
a locked gate across the access road to the site (Reference 5; Reference 7, p. 2). 

5.2 Soli and Air Targets 

There are no residents or workers onsite. The nearest residence is 300 feet to the southwest, 
and the nearest school is located 0.5 mile to the north of the site (Reference 7, p. 10). There are 
6 residences within 0.25 mile of the site (Reference 1; Reference 7). The total population within a 
4-mile radius of the site is 7,989 (Reference 18) as determined by the GEMS database (Reference 
17), supplemented by a windshield survey housecount within 0.5-mile radius of the site 
(Reference 7, p. 10; Reference 18). 

6 
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'1 There is a 250-acre wetland located on Wildlife Creek approximately 0.1 mile from Palmetto !., 
Landfill (Figure 1, Figure 2) (Reference 1). There is also the possibility that terrestrial sensitive 
environments of the Federally designated endangered Bald Eagle and Salt Marsh Harvest Mouse ,., 
habitats may be found within the boundaries of Palmetto Landfill, as the species are known to [j 
inhabit Palmetto County (Reference 16). ~:, 

if 
" is,. 
1:;1 t, 

5.3 Soli Exposure and Air Pathway Conclusions ~ 
\~: '.~ 

soil cover emplaced when the landfill was closed, the lack of a resident population, and fencing 0 
The soil exposure pathway appears to pose a minimal threat at Palmetto Landfill due to the 2-foot '.~ 

around the entire property. A release to the air is not suspected because the landfill is covered f~, 
by 2 feet of clean soil and is heavily vegetated. In addition, during the perirnetei sU,-vey, no l~' 

.'.-
odors were detected and there was no indication of any blowing dust or soil (Reference 7, p. 5). ~; 

" ;., 
~' 
~,f 6. SUMMARY AND CONCLUSIONS 
~. 

Smith and Moore operated Palmetto Landfill. Palmetto County, South Carolina from 1970 to 1 9S0. ~ 
During this period, the landfill accepted an unknown quantity of municipal and industrial waste for l£; 
burial in shallow trenches. including approximately 500 gallons of TCE waste. As a result of this ~, 
practice, ground water in the vicinity of the landfill may have been adversely affected. Surface .' 

~: water also has a high potential for contamination via drainage from the perimeter ditch, which 'j 

poses a threat to the environment and to human targets through food chain contamination. Due 
to the good condition of cover at the landfill and the rural nature of the area, the likelihood of 
human exposure to contaminated soil is probably minimal. No release to the air is suspected 
due to the heavily vegetated cover and the lack of any odors or blowing particulates during Hle 
site reconnaissance. 
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REf J.. 
These U.S. Geological Survey 7.5 minute topographic quadrangle maps show site location and 4-
mile radius: 

Angleton, South Carolina 
Palmetto, South Carolina 
Winchester, South Carolina 
Danvers, South Carolina 

Note: Full-size maps are typically included as a reference in ihe FA narrative report. The 
quadrangles are only listed here. 
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STANDARD OPERAT!NG PROCEDURE 

TO DETERMINE SITE LATITUDE 

AND LONGITUDE COORDINATES 

Site Assessment Branch 
Hazardous Site Evaluation Division 

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

Washington. D.C. 
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LATITUDE AND LONGITUDE CALCULATION 1l0RKSHEET t1 
\/BEN USING CUSTOK RULEll OR COORDINATOR (TK) 

A¥.A: _________________ 5510: _____ _ 

ADDRESS: <'0250 PAL.M~ffO DRiVe 
CITY: ANCa~-roN (m.MgrfO) STATE: 5G 

CO· 
SITE REFERENCE POINT: r.~N'I'"eR oF" 6\$ 

ZIP CODE: 22222 

TOPO MAP: AN6nL.?TbN t tSC TOIlNSHIP: ~ IllS IWlGE: ~ EIIl 

SCALE: 6'24,000) MAP DATE: 11G3 SEC'I'ION:_1/4 1/4 1/4 

~ PI-IOfO~IJI"E.ED I'H~3 
MAP DATUM: ~ 1983 KERIDIAN: _____ ---

COORDINATES FROn LO."'£R RIGHT (SOU1HEAST) CORNER OF 7.!i' HAP: 

LONGITUDE: fJ!L" 02.' _ LATITUDB: ~ 6.e' =c II 
COORDINATES FROK LOI/ER RIGln' (SOUTHEAST) C{ItUIE1l or 2.S' SUlI-lW': 

LONGITUDB: ~- 07' _ LATITUDB: 18- ~' ~" 

CALCULATIONS: LATITUDE (7.5 IIINUTl QUADlWIGLE !lAP) 

A) ALIGN nm BOTl'OH or nm sc.u.& I1IT!l BO'ITOH or GRID. ALIGN !BE TOP OF 
or THE SCAL! IIITB nm TOr or GlUD. POSITION l!OOlI' or RllLXlt OV1!ll. SITE 
REPEREIICE POINT WILE I:EEPING TOP AND BOTTOM ALIGNED. 

8) RBAD TICS iiK iii.jLD AT 1 Oil C.5 stemm nrrDVALS. (INTDPOLAT! Ir 
POSSI1ILE) 

o , " 
C) RECORD LATrnlDlI: ~ 2.B 43 _ N 
CALCULATIoal LOHGllilDl (7 .5 IIIN111'B Q\lAIltWICl.B !lAP) 

A) ALIGN TBI BOTTOM or T!B sc.u.& I1IT!l 1lIGHt' SIDB or GIlD. ALIGN nm TOP 
OF TUB SClLI IIITB TBI LBP1' SID! OF GllII). POSITIOI ItlGB or lI.IlLD OVEll 
s ...... WhENCE PCIN!' ma I:EEP~ TOP AND BOn'OH ALIGIIED. 

8) RBAD TICS OK lUJLD AT 1 SICOIID DITEIlVALS. (IHTD1'OLATB It' POSSI1lLE) 

o I ,~ 

C) IICORD LOKGITUOBI ~ en .22 _ W ----
INVISTIGATOlt: ~ 'BM7J.1& DATBls/t1Ay I~I 
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LATITUDE/LONGITUDE DOCUMENT RECORD FORM 

Mapped, edited, and Dublished by the Geological Survey 
• 

Coc:In:IklaaIII of Ioww riQN hand CXXT'I« 0( 2...5 "*""" grid 

2l> I 30 1/ N lonQOlJde 04> ~ M!. 
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CLIMATIC ATLAS 
OF THE 

lJNITED STATES 
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REF Lj l J:rZ CORPOR.', nON AND SUBSIDIARIES 

, 
TELECON NOTE 

CONTROL NO· 

I DATE,v1~ I J I ",&f I 
TIME: 

~ 2'15 SA(PC# D"/CO 
DISTRIBUTION: P",\ ~tto L.af'd.f,' II' , 

ffil rI'ltW G>l.m~ J 5cv1'h ~rolll)G! 
AI~ 1l)D~ y~- ~7~·43 

SUWEEN: OF, S(f\i-fh i\ Mc:o~ PHONE: 

:len" 'I fer [;be Do. ~ 1 "5erv ice:, ( '1"'9) "f'l'j--'1"1'7'r 
AND: 

13~ ~x.vz JOe Coy~a-+iOf\ , 
DISCUSSION: 

Qbtfl'lned bad:.g~rd ~"ti~ I~fo, ,,'coo't ~!~12 L.ard-9:I!·, 
I. U:bllz,d +(~.h aM B\! pa:cedvn: ~~ of "'12::1:0 J to ID feef 
wtv'e~11ed clifh 'Ib~te ffiIl1~i~\~,:Sr£I ('$)vr.u.d dcid~ ~\fI\ -=Olb, 

~,f~ fee;\; of Q~n ~'d ~plawl rJ<RJ( #oil, 1tll"tlt1\ \ a~ cumr I':lbO'1 
1+1, ~yyj f.1 \ dIl? c~, '1M '??i ( ~ ~A "rJ +re~ and *t.lb:> 

~~et{ed, 
?c = -,10 =-~(.~ ~In"et~ ~i±Cn /Wwrl -+h! ~t~ 1ht1 WI)S -h, d(aiol 

cilve-vt ~ter ~0fI'\ ~(adient of ~ 4, QrllIArJ b~od ~t"S, 
~,fua(t.a ~.Q,( ltm:lBllio~ V(Qf,a~(li'ate\¥ u,~. 
5, O~ff-> ~n AF'i',1 ''''70, -(b' larv,H,1I ~ Qn~\I\tIII¥ ~ 

-\W fre ~I~~I ~ nll.4~IQ~1 /'ira ~h?\J ~'I b~ In 
Dc~ IClJf?, fhe 1~rv.lf111 WMn o.t:u41til'@ Ird\'\~io.! wt\?te? 
OD ~ \'1 r'Yi1±~d \:;.t112I~. -J 

{p, No -lOr lY'la I (~a/rcls '((~ C::wt of -liv I ard a\Ja~tlb:, of 
I I , 

\"W;~$ (ecei~uI, DIXT ~ 6r<:\£1 I did (wive t1 ~-:tit'Yle ~1~meI1t 
of a~Iffi1:t~\¥ 1O<f1")~14\1or6 J 'TC~ ~a!2-re. 

1- ~e;(~S \I\Ief~ .::\,sar,,,~d 10 :Jl.!l¥ 1~P1) rihet'l ~ kmd.f111 
~ 'rrs ~mlit~ Q:l~ITI&' 

, .. 
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REFS 
XYZ CORPORA TlON #10 SUBSIDIARIES PROJECT NOTES 

PrlO'(O OOW~t-.I"-A-rIQN l..OG 

AI \ ?bob*' -rn ~ ~ ..xe fiz:;wo, 
~t, (eu::vtM\~ or ~11Y1~tm 

Rojat Ma~ ck1riOj 
Larv:H111j M~ 1, 1:191, 

b.Ldm'd,( -1'i"M~ ~pbon 
1 O'loo 1.Qc.W ~k- ~atY¢' -to I/Jrv:l.fill 
z. ogw RrJ:I~ .fblc·IiJ§ - ~ <?ib. rJ;' ~it~ 
3 oq~;2 mltr{-te;!(.~~ - If(....-.;t ~ick ot' ~te 
1 0'11S FtirYJ("Gl:mlC 'il~l o£ ~'Ite .fYCO'l gale, 6~I'o9 

~~y vt""! latJrn . _ .' L., , 
5.. 1000 Pt12t:a~\e f?2Iot r£ fJJ~ 111- ~1ird'eY cfrtct') 11"110 

wMlite Owl- j r'1Dr"\h~t ~i&~ 
~. 1010 Probli-:ie ~Y\t !Je¥nl1j oR ~Ime;\-er ditm inb 

W\\dh~ a,.et:., ~A-fti(aS1 ~ 
I 

J 1040 W(dtff I~ peflmdl'N' dltch j ~roili~ rYGlC§,fl·~ 
cr;\rx

j 
Ollj. .~m\ 

f2 llCQ ~~Qrflic. :iLPW of 2ite 6\"oil® ~\atioe\¥ +1dt 

1;~l~=o1=\kJl ~ IIOC '1 I I ;..> 

10 II~D ~I~ of ~d"IIAv0s 0.1 md~ dewl), 

II 1(~5 ~rrr ~ ~f'f.)l,It.am of ftle 

d~ 
~ 7.11~1 
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REF (0 

THE SURFACE WATER RESOURCES OF 
PALMETTO COUNTY 
SOUTH CAROLINA 

STATE OF SOUTH CAROLINA 

WATER RESOURCES COMMISSION 
REPORT NUM8ER 1018 

1984 
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REF 7 II 

LEVEL 
NOTC.."OOK ~O. 311 

, 

t:'ro~d- ~r" ;r~ ~ 13Mfifn. 
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XYZ CORPORA nON AND SUBSIDIARIES 

DISTRIBUTION ~/tnetfo Lardli(/ 
~/~Ho UJl.lnn" =z,ufh G:lrol(~ 
hie 77:;D: y~- nIP5 -43 

BE"l'WEEN: OF: 

.]t;hn Itt/I 5C.DHcc 

ReF8 
TELECON NOTE 

TIME: 

PHONE: 

(222) 222 -~Z22. 

2. No S4h1phnq or remc:J14hCn f-m, been ~ S/~ ~ 5;f~ 
wa'5~. . 

pia~ $ircc then. . . 
.</. PM~ f£ f&. ((.ira { (oephOrl of tne sire scPf{CC ro'!) not 

ACT!ON ITEMS: 

.JYI.J'u / 1'191 (j 

I ' 
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RSF Cf ~ 
I': 
, 

THE GROUND WATER RESOURCES OF 
t;, 

PALMETTO COUNTY 
SOUTH CAROLINA 

STATE OF SOUTH CAROl.INA 

WATER RESOURCES COMMISSION 
REPORT NUMBER 99A 

1982 
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REF 10 
XYZ CORPORA T/ON AND SUBSIDIARIES TELECON NOTE 

CO$~~S 84e. C# DATE: TIME: 

lYlatf II 1'19/ 1000 

OISTRIBUTlON, ""f?:t/~fb Larc/AI/ 
Pe:rIWJef/o Ciunilj, 'Sotl"l11 (J;rro/it'JO 
R~ 1DD.' y~- 87~S'43 

BETWEEN OF: PHONE: 

Dm~ :J""Ohn?OY1 .:roh~ Dnl (,1'11 Gl. (444) 444 ·4444 

AND Joe '"f3r1,~ X'IZ CDI'f'>Or"an 'e/1 
DISCUSSION: 

f}sbad na- ah:ttfi' df'llf,na In 1k Oral. she -fr,Jd rre 
-If't:d J""nf)~ Pr;/I,nqf2J. ~dr'/k:d tre tY'IJjo,;fy of the 
wo.fervVe/is ,n 'nJrreHo tDUflt!j. C7'Ia" j1?~ last 25 'irs, In summa0r 

I· ~~v'I\k tltLi!R1 \~ 111! on~ "%Hfeo' i" -f're Ce'lAnry lI"hat 
!2fodMcen F*P\7\e wat~ 

2· :f~'lint': It, *.t ~\~V'I ra'llAi~ ~t~rJ ~afe( 
I? e+'ICoUrrrMed at ~ +0 \15 ~et ~. 

;. ~~t~!~:e:~~! e~:;~rte!~;rQ~-
coM I h?><\~. 

1-. m vl''f«~'\frK$ jY) iht Ct\lrdy pfOJ.«a bm;~ 
rJattr. I 

Ms. JOhnson '5aidsk had ~ fry'S o£welb In fW:. area 
and fflafsh~ Vloufd send f'I7~ !7Ye. 
ACTION ITEMS; a-. d -Ll '14,..._~ 

-(7F{L :;" j.'1Y1 ~~ 

rYl~ .. I !'1tj} () 
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JOG 
Johnson Drilling Company 
1245 Keystone Way 
Angleton, South Carolina 22222 

J.J. JONES HOUSEHOLD 
1 9 Palmetto Lane 

Angleton, South Carolina 

1«':: .-- I \ 
,,~r. I I 

Drilled March 25, 1984 by Jo~nson Drilling Company 

0 ., 
~. Ii 

(j'. ~ . 

~ V ~ 

(' 
10 

~ . .-:. 
'f 

!l _._. 
-'-' 

20 -" f 

30 
II I I 

SURFACE SOIL 

Weathered, Red, Sandy, 
Roots, Shells 

JACKSONVILlE FORMAnON TOP WATER TABLE 

Fine Grained, Well Sorted, 
Unconsolidated Sand, 
Scattered Shells, Thin 
Layers of Si~ and Clay 

COMPLETED INTERVAL 10 - 28' 
PRODUCED 75 GPM (INmAL TEST) 

CHARLESTOWN FORMAnON 

White to Gray, Dense Umestone, 
No Visible Poros~ 

C-23 

1 f .. ' r .. 



PA narrative report, sample reference 

XYZ CORPORA nON NlD SUBSIDIARIES 

DISTRIBUTION Blmefio LancJ Fi I J 

~Imdlo CDun-kt, 'South C"...Ivollna 
Fi Ie 11:>D: y~- (nftJ5 -43 

BETWEEN: OF: 

Mar/::.. Ai I~ R: WA 

ACTION ITEMS: 

Rf;F. 12 
T£LECON NOTE 

TIME: 

PHONE: 

(3~) 

-Sdxd'1lcd b I(lX:t wi 02e Alk:n d!!nn, 1fe d~ ,,£ -f¥q,-{!: 
rcconnal9Sara' k r'E)'I!'~J 'ttrfer ~PFt ~tztem Map. 
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Municipal Water Supply Distribution System Map -- obtained from the Palmetto County Water 
Authority 

(In a typical PA narrative report, the full-size map would be included. Due to the format and 
space constraints of this guidance document, the map is not included here.) 
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REF 14-

Census Tracts 

SOUTH CAROLINA 

STANDARD METROPOUTAN STATISTICAL AREA 

C-2S 

Census of 
Population and 

Housing 
U.S Department of Commerce 

BUREAU OF THE CENSUS 
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SOUTH CAROLINA 
GUIDE TO RECREATIONAL 

HUNTING AND FISHING 

DEPARTMENT OF NATURAL RESOURCES 
STATE OF SOUTH CAROLINA 

WILDLIFE AND GAME DIVISION 
REPORT NUMBER A22. 

1975 
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~ 
, 

.-. .' -.. . . 

• 4t ~ .' 

PALMETrO COUNTY 
SOUTH CAROLINA 

1 :250,OOQ-scale map of 
ATLANTIC COAST 

ECOLOGICAL INVENTORY 

•. " ~ 
-A- ... 
~ it .. 
~ -- ~ ~ 

• , 

Produced by 
U.S. FISH AND WILDLIFE 

SERVICE 
'1 non 
I;;JUU 

33301·A2·ER·l11 

.:,,,,~ .;'f~· ., ":,f. • ~ " ~. f • • • "'7. r 
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Palmetto Landfill 
Latrtude: 32:45:23 

KM 

51 

TOTALS 

0.00-.400 

o 

o 

.400-.810 

o 

o 

Access Date: May 8, 1991 

GEMS Database Printout 

Longrtude: 80:05:05 

.810-1.60 1.60-3.20 3.20-4.80 

188 437 2560 

188 437 2560 

C-29 
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1990 Population 

4.80-6.40 

4732 

4732 

SECTOR TOTALS 

"7n17 
/"" , 
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XYZ CORPORA nON AND SUBSIDIARIES 

l.-YiJe f?ad/II~ &u/afuo. vVorl::.sheeT 

i1 
I, 

REP.18 I' 
PROJECT NOTES 
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APPENDIX D 

PA DATA AND SITE CHARACTERISTICS FORM 

This form summarizes PA information and serves three functions: 

• Records administrative information to update and maintain CERCLIS 

• Records descriptive site information to update and maintain EPA's database of CERCLIS 
site characteristics 

• Identifies and provides space to record technical data to evaluate PA sites 

0-1 



p 

I 

OMB Approval Number: 2050-0095 
Approved for Use Through: lL22 

-~:tI=PA ",... .. Potential Hazardous Identification 

Waste Site St:l.\e: I CERCLlS Number: 

Preliminary Assessment Form CERCLlS Discovery Date: 

1. General Site Information I 
Name: Street Addres~: 

City: State: I Zip Cod" County: I Co. Cod, 'con,. 
Dlst: 

LatilUde: Longitude: Approximate Area of Site: Status of Site: 
o Active o Not Specified 

0 0 Acr~3 o Inactive o NA (GW plume, etc.) . " . " . - - - - -- - - -
SqU:HC Ft 

2. Owner/Operator Information 

Owner: Operator: 

Street Address: Slreet Address: 

City: City: 

State: Zip Code: Telephone: State: Zip Code: Telephone: 

( ) ( ) 

Type of Ownership: How Initially Identified: 
C Private o County o Citizen Complaint o Federal Program 
o Federal Agency o Municipal o PA Petition o Incidental 

Name o Not Spc.::ified o SUtdLocal Program o Not Specified 
o State o Other o RCRAICBRCLA Notification o Other 
o Indian 

3. Site Evaluator Information 

Name of Evaluator: Ageney/Org:llliZAtion: Date Prepared: 

Street Address: City: I State: 

Name of EPA or State Agency ConUel: Street Address: 

City: State: Telephone: 

( ) 

4. Site Disposition (for EPA use only! 

EJuergeney Response/Removal CERCLIS Reconunendation: Signature: 
Assessment Recommendation: o Higher Priority Sl 

DYes -= Lower Priority Sl 
o No C! NFRAP N:lllle (typed): 
Dale: C RCRA 

o Other 
Dale: Position: 
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oEPA Potential Hazardous Waste Site CERCUS Number: 

Preliminary Assessment Fonn - Page 2 of 4 

I 
5. General Site Characteristics 

Predominant Land Uses Within 1 Mile of Site (chc<:k aU that apply); Site Setting: Yean of Operation: 
o fndustrial o Agriculrurc C DOl DUrban Beginning Year 

o Conunercial o Mining C Other Federal Facility o Suburban 

o Residential 0000 o Rural F.J\ding YC.af 

o ForesU'Fields o DOE o Other 
o Unknown 

Type of Site Operations (check all that apply): Waste Generated: 

o On~ite 
o Manuracturing (must check subcategory) o Retail o Offsile 

o Lumber Illld Wood Products o RC(;Jc!ing o Onsile and Offsite 
o Inorganic Chemicals o Junk/Salvage Yard 

o Plastic andlor Rubber PrOOuc!.! o Municipal Landfill 

o Paints, Varnishes o Other Landfill WII.~'~. Deposition .. \uth,onzed By: 
[] rndu_~tr!ft! O~.!!..'1ic C'hc:mic./:.!s C DOD o Present Owner o Agricultural Cnemicals o DOE o Fomler Owner 

(e.g., pesticides, fertilizers) o DOl o PrC3ent & Former Owner o Miscellaneou!. Lnemics1 Products o Other Federal F3Cility o Un3uthorized 
(e.g., adhesive3, explosives, ink) o RCRA o lJnknown o Primary Metals C Trcatment, Stor3ge, or Disposal 

[J Metal Coating, Plaling, Glgraving o Large Quantity Generator Waste Accessible to the Public: 
o Metal Forging, Stamping o Small Quantity Generator DYes 
o Fabricated Structural Mctal Products o Subtitle D Ll No 
o Electronic Equipment o Municipal 
o Other Manufacruring o Industrial 

o Mining 0 "Converter" 
o Metals o ·Protective Filer" 

Distance 10 Nc.1fCSt Dwelling, o Coal o "Non- or Late Filer" 
o Oil and Gu o Not Specified 

School, or Workplace: 

o Non-metallic Miner:'l13 o Other 
FeCI 

I 6. Waste Characteristics Information I 
Source Type: Source Waste Quantity: Tier 

, 
General Types of Waste (check all th:lt apply) 

(chcck all that apply) (include units) 

o Metals o Pesticides/Herbicides 
=:; Landfill --- C Organics o Acids/Bases 
C Surface Impoundment --- C [norganics o Oily Waste 
=:J Drums --- o Solvenlll 0 \iunieipal Waste 
o Tank~ and Non-Dn.lIn COf!~i..!ler! --- C Paints/Pigments Ci Mining Waste 
o Chemical W.1ste Pile ---
o Scrap Mellli or Junk: Pile 

o Laboratory/Hospiul Waste o E.\plosivcs 
--- o Radioactive Wasle C Other o Tailings Pile --- o ConslructionJD':-moiition o Trash Pile (open dump) ---

o Land Treatment 
Wasle 

---o Contaminated Ground Water Plume Physical State of Waste u D.:-posited (check al! that 
(unidentified source) --- .:Ipply): 

o Contaminated SurfAce Water/Sediment o Solid o Sludge o Powder 
(unidentified source) 

~-- o Liquid o Gas 
[J Cootaminated Soil ---
[] Other ---
o No Source~ 

, 
C = Constituent, W = Waste stream, V = Volume, A = Ar.:-.a 
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&EPA Potentia! Hazardous Waste Site CERCLlS Number: 

Preliminary Assessment Form - Page 3 of 4 

I 7. Ground Water Pathway I 
Is Ground Water Used for Drinking Is There I Suspec~ Release to Ground List Secondary Target Population Served by Ground W!l.~r 
Water Within 4 Miles: Water: Withdrawn From: 

DYes DYes 
01'0 01'0 0- l.4 Mile 

Type of Drinking Water Wells >1,4.1hMile 

Within 4 Miles (check aU tlut Have Primary Target Drinking Water 

apply): Wells Been Identified: >'h·l Mile 

o Municipal DYes 
o Private o No >1-2Miles 

o NOlle If Yes, Enter Primary Target PopUlation: 
>2 - 3 Mile! 

People 
>3 - 4 Miles 

Depth to Shallowest Aquifer: Nearest Designated Wellhead ProlC'ctioo Total Within 4 M.iles 

Area: 
Foe< --- o Underlies Site 

o >0-4 Miles 

Karst Terrain/Aquifer Present: o None Within 4 Miles 

DYes 
o No 

I 8. Surface Water Pathway I 
Type of Surface Water Draining Site and 15 Miles Downstream (check aU Shortest Overland Distance From Any Source to Surface Water: 
that apply): 

o Stream DRiver o Pond o lA, F~t 

o Bay o Ocean o Other 
Miles 

Is There a Suspected Release to Surface Water: Site is Located in: 
DYes o Annual - 10 yr Floodplain 

o No o > 10 yr - 100 yr Floodplain 

o > 100 yr - 500 yr Floodplain 

o > 500 yr Floodplain 

Drinking Water Intakes Localed Along the Surface Water Migration Path: List AU Secondary Target Drinking Water Intakes; 
DYes N"", Water Body Flow (cfs) P~ul:Hion SC>f\'cd 
o No 

---
Have Primary Target Drinking Waler Intakes Been Identified: 

DYes ---o No 

---
If Yes, Enter Population Served by Primary Target Inlakes: 

Total wilhin 15 Miles 

P"'P ie 

Fisheries LOI;ated Along the Surface Water Migration Path: List All Secondary Target Fisheries: 

DYes Water Bod:t:fFishe!:y Name Flow (cfs) 

01'0 

Have Primary Target Fisheries Been Identified: 

DYes 
o No 
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&EPA Potential Hazardous Waste Site - CERCLIS Number: 

Preliminary Assessment Fonn - Page 4 of 4 
I 

I I 8. Surface Water Pathway (continued) 

WetlandJ Located Along the Surface Water Migration Path: Other Sensitive Environment! Located Along the Surface Water Migration Path: 
DYes DYes 
o No o No 

Have Pnmary Target WetlAnds Been Identified: Have Primary Target Sensitive Environments Been Identified: 
DYes DYes 
o No o No 

List SecondAry Tafle{ Wetlands: List Secondary Target Sensitive EnvicoomenL!i: 
Water Bod:t Flow refs) Fron~e Miles Waler Bod:r,: Flow ~cf5) Sensitive Environment T):l!:c 

--- ---
--- ---
--- ----
--- ---

I 9. Soil Exposure Pathway I 
Are People Occupying Resid~ces or Number of Workers Onsite: Have Terrestrial Sensitive Environment.! Been Identified on 
Attendinl; School or Dl.yclrc OIl or Within 200 o NOlle or Within 200 Feet of Areas of Known or Suspected 
Feet of Areas of Known or Suspected O! -100 Contamination: 
Cootammation: o 101 - 1,000 DYes 

DYes o > 1,000 o No 
, 

o No 

U Yes, List Each Terrestrial Sensitive Environment: 
If Yes, Enter Total Resident Population: 

People 

I 10. Air Pathway I 
11 There a Su~p~.t~d Rele.ue to Air: Wetlands Located Within 4 Miles of the Site: 

DYes 
o No DYes 

o No 
Enter Total Population on or Within; 

Onsite 

0- '" MiJe 
Other Sensitive Envirooments Located Within 4 Miles of the Site: 

> 1,4 - 'f.t Mile 
DYes 
o No 

>If.t _ I Mile 

>1-2Milel 
List AU Sensitive Environments Within V:z Mile of the Site; 

>2·) MiJes Distance Sensitive E.,vircmmellt TvpelV{etlands ArC'-4 (acres) 

>3-4 MiJes Onsite 

Total Within" Miles o . I" Mile 

>I;I.lhMile 
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APPENDIX E 

STANDARD OPERATING PROCEDURE 
TO DETERMINE SITE 

LATITUDE AND LONGITUDE COORDINATES 

HAZARDOUS SITE EVALUATION DIVISION 
SITE ASSESSMENT BRANCH 

U.S ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, D.C. 

September 1991 
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1. STATEMENT OF PROBLEM 

Location information is critical to the site investigation process. This 
Standard Operating Procedure (SOP) describes the minimum standard to which 
latitudinal and longitudinal measurements should be recorded and how to obtain 
measurements from topographic maps. The investigator should complete a worksheet 
and attach supporting documentation, which record measurements and provide 
computations for review. 

The purpose of this SOP is to provide a method to measure latitude and 
longitude which is accurate and practical. The procedure uses linear measurement 
and interpolation, referred to as Linear Interpolation (LI) to measure latitude 
and longitude. Compared to other techniques, LI: 

• Requires only a single ruler or scale 

• Requires no extrapolation of tangents or perpendiculars 

• ReT1ires no conversions or calculations, when using a scale 
graduated in seconds 

• Is easy to learn 

• Can be easily reviewed 

• Is accurate to 1 second (± 0.5) 

2. SITE REFERENCE POINT 

The investigator should determine the site's geographic coordinates of a 
specified reference point. EPA's June 1989 draft policy simply requires 
describing the reference point for a site (e.g., northeast corner of site, 
entrance to facility, point of discharge). The January 1990 revision states: 
" .•. latitude and longitude coordinates may be made in reference to any convenient 
aspect of ~ site .... " The language was intentionally vague due to the potentially 
infinite range of site spatial characteristics. 

Latitude and longitude determination relies on 7.S-minute topographic maps 
published by the U.S. Ge¢logical Survey (USGS). At the scale of these maps 
(1:24,000), the small black square used to identify a single family dwelling is 
a little less in width than 1 second of latitude; the latitude and longitude of 
a house can be accurately determined to 1 second. When the building, facility, 
site, etc., is larger in width than 1 second, the question becomes, "From where 
should I take the measurement?" In some cases, the site could encompass hundreds 
of square miles, and several degrees or minutes of latitude. To specify a pair 
of geographic coordinates for the site location, a reference point must be 
determined for each site on a map for the official record. 

To specify a single point location, remember that both natural and man-made 
features can change with time, and contamination can be documented outside a 
facility boundary. Property lines, water bodies, and buildings are particularly 
vulnerable to change. Give priority to the following situations when determining 
site reference points: 

• Point representing the approximate center of the area of greatest 
concern or a major source as chosen by the project officer in the 
Region most familiar with the site; or 

• Location of largest permanent structure, identified to the corner 
being measured. 
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On a 7.S-minute topographic map, mark the boundaries of the site, 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 worksheets. If the site is larger than a single building r 

draw a center line along the long axis (longest part) of the site (curving or 
segmenting the line so the line is always centered within the site), and 
designate the midpoint of the line as the center of the site. Mark this spot in 
pencil keeping the dot or cross-hair as fine 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 (e.g., landfills, impoundments, wells) can also be calculated and 
recorded. 

3. EQUIPMENT 

The only equipment required for LI is an original version of the scale 
template, the Coordinator™ (see attached page), a fine mechanical pencil (0.3 
or 0.5 mm), a large flat work surface, and the topographic map(s} containing the 
site. Mylar films of maps are preferable. Do not use folded or wrinkled field 
maps. 

The accuracy of LI depends on several factors, specifically the accuracy 
of the map and measuring device, the width of the pencil, and the ·cartographic 
ability of the person making the measurements. 

The accuracy of maps printed an paper is approximately 50 feet (1 
millimeter map distance) due to paper shrinking or swelling in varying humidity, 
or by creases in the map. This error can be considerable at the 1:24,000 scaler 
but these problems can be overcome by using Mylar film versions of the USGS maps. 
Similarly, measuring tools can have different levels of precision. Do not use 
the TopO-Aid™, a map aid used in the past, which does not provide the I-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 reference point out 
to the map boundaries. This method requires moderate cartographic skill and 
accurate draftin9 supplies, and can magnify resulting errors in proportion to the 
map edge distance from the reference point. The second requires measuring data 
interpolated within known map reference paints, thereby reducing drafting errors. 

Methodologies that required drawing tangents from an unknown pOint on a map 
to the map boundary using straight-edges 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 create coordinate 
errors of 1 or mare seconds. Error will result from aligning the straight edge 
directly over the unknown paint 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 roads, 
apparently straight survey lines, and section lines -- to extrapolate tangents~ 
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4. PROCEDURE 

4.1 DEFINING THE GRID 

Nine 2.5-minute map grid cells make up a USGS 7.S-minute topographic map 
(scale 1:24,000). These nine grid cells are defined by 2.5-minute tic marks at 
the edges of the map and 2.S-minute cross-hairs within the map. Determine which 
of the nine 2.S-minute grid cella contains the site center or reference point. 
Depending on the location of the grid, you will be required to draw two, three, 
or four framing lines. All measurements will be made within this grid. To draw 
the lines, align a straight edge so the point of the pencil will intersect two 
of the 2.S-minute cross-hairs. Be sure that the edge is not directly over the 
cross-hairs or the width of the pencil will be offset and the framing line will 
not exactly intersect the two cross-hairs (see Figure 4-1). 

Framing Uno - j n 
I 
I 

Framing Une --.. : 

I 

I Crosshair Crosshair 
I 

I 
Fr.!ming Une "1 
Offset from /' ! 
Cfossnair t 

I 
I 
I 
I 
I 

Rulet' 

Incorrect Method 

Figure 4-1. 

Ftsming Una ~ 
Intersects /" . 
Exacl!y 
(Ruler Olfset) 

Rulsr 

Correct Method 

Aligning Framing Lines 

Lightly draw the framing line, being careful to keep the pencil at an angle 
less than vertical, between 60 and 80 degrees. Strive to keep the pencil point 
against the straight edge at all times (see Figure 4-2)~ 

o 

'" 
" " 
~ 

Setween ( 60 and 80 
Degr&e. 

• Ruler Ruler I 

Incorrect Molhod Correct Me1l1od 

Figure 4-2. Scribing Framing Lines 
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After completing one of the lines, remove the straight edge and examine the 
~,,_ line. If it does not intersect the center of the cross-hairs exactly on each 

end, erase the line completely and repeat the process. 

NOTE: The corners of more recent 7.S minute topographic maps may have dashed 
cross-hairs that differ slightly from the corners of the map. Measure 
from the corners of the map and not the dashed corner cross-hairs, a USGS 
correction for the 1983 datum. Most maps still rely on the 1927 datum. 
Consult the lower lett legend ot the map for more information on geodetic 
datum. 

4.2 LI USING RULER GRADUATED IN SECONDS 

The Coordinator™ is a clear template that is essentially eight custom 
rulers corresponding to the most common map scales. {The coordinator™ can be 
obtained from drafting supply stores or 145 Cedar Hill Road, Bedford, NY 10506.) 
Other custom rulers can be used if the I-second (or better) level of precision 
is maintained and documented. 

Custom rulers are directly graduated in seconds of latitude. This is 
possible because map representations of latitude are essentially constant~ One 
scale on the CoordinatorT~ fits precisely within a 2.5 minute arc of latitude on 
a 7 ~ 5 minute quadrangle map. By laying the scale over the site location 
precisely between the scribed latitude lines, latitude is read directly off the 
scale and added to the latitude of the lower line. With scale graduations in 
seconds, the accuracy of latitude to 1.0 second is ensured through direct 
measurement and interpolation. Directly measuring seconds prevents errors caused 
by conversion and ratio calculations. 

Measuring Latitude Using a Custom Ruler (Coordinator™) 

1. Set out Coordinator™ 1:24,000 scale and map with the site center or 
reference 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. 

4. Lay the scale on the map so that the bottom of the scale coincides 
with the bottom framing line and the top of the scale coincides with 
the top framing line (see Figure 4-3). 

s. Move the s.cale laterally until it intersects the point to be 
measured. Be very careful to keep the top and bottom edges of the 
scale on the framing lines. 

6. The scale has two sets of incremental designations; the left set 
begins at 30 seconds and the right set begins at 0 seconds. Use the 
scale that corresponds to the latitude number of the lower framing 
line. If it ends in 30 seconds f read along the left side. If it 
ends in 0 seconds, read along the right aide. 

7. Read up the scale from the lower framing line to the point to be 
measured. 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 worksheet. 

Measuring Longitude Using a Custom Ruler (Coordinator™) 

Longitude is calculated using the same principle and scale as for latitude. 
The difference is that the gro1.lnd 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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divisions to those of the known longitude lines, the ratios and conversions 
become a linear measurement. Since the scale is exactly 2.5 minutes long, place 
each end of the scale on one of the longitude lines. Next, slide the scale up 
or down until it intersects the reference point. When the edges of the scale are 
precisely touching the longitude lines and the scale intersects the unknown 
point, read up the scale from right to left to measure the longitude. 

1. Set up longitude framing lines as described in Section 4.1. 

2. Lay the 1:24,000 scale on the map 80 that the bottom of the scale 
coincides with the right framing line and the top of the scale 
coincides with the left framing line (see Figure 4-3). 

3. Move the scale up or down until it intersects the point to be 
measured. Be very careful to keep the top and bottom edges of the 
scale on the framing lines. 

4. The scale has two sets of increments: the left set begins at 30 
seconds and the right set begins at 0 seconds. Use the scale that 
corresponds to the longitude number of the right framing line. If 
it ends in 30 seconds, read along the left side. If it ends in 0 
seconds, read along the right side. 

5. Read the scale up from the right framing line to the point to be 
measured. Note at each 00" on the Coordinator™ scale, add 1 minute 
to the beginning longitude number of the lower framing line. Record 
that number on the worksheet. 

Note: Be sure to identify starting latitude 
right-hand corner of the 2.5 minute grid. 
read off the 3D-second side on the scale; 
read off the 00 side. 

4.3 LI USING AN ENGINEER'S SCALE 

and longitude from the lower 
If it ends in 30 seconds (3~''), 
if it ends in 00 seconds {DO"}, 

Alternative equipment to determine latitude and longitude coordinates is 
an "engineer's scale." An engineer's scale is a multi-sided ruler containing 
series of graduations per inch corresponding to map scales. For the 1:24,000 
topographic maps, use the 60 divisions per inch scalej on this scale 454 
divisions equal to 2.5 minutes. Use the 0 as 00" and 454 as 2'30" and follow the 
alignment process of Section 4.2. Record the number of divisions on the ruler, 
divide by 454 and multiply the resultant by 150. The number is now in seconds 
and can be added to the starting latitude or longitude to get the coordinates of 
the site. 

Measuring Latitude and Longitude Using an Engineer's Scale 

1. Display the 1/60 engineer's scale and map with the site center or 
reference point site identified. 

2. Draw 2.5-minute framing lines on the grid with the site center or 
reference point (see Section 4.1). 

3. Fill out background information on the latitude/longitude worksheet. 

4. For latitude: place the 1/60 scale on the map so that the bottom of 
the ruler coincides with the bottom framing line and 454 coincides 
with the top framing line (see Figure 4-3). 

For longitude: place the scale on the map so that the bottom of the 
ruler coincides with the right framing line and 454 coincides with 
the left framing line (see Figure 4-3). 
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5. Hove the scale laterally (for latitude) or vertically (for 
longitude) until the scale intersects the point to be measured. Be 
very careful to keep the 0 and 454 edges of the Bcale on the framing 
lines. 

6. Record the number on the ruler where it intersects the point to be 
measured on the appropriate worksheet. Divide that number by 454 
and multiply the resultant by 150. OR multiply the number by 
0.3304. The number is now in seconds and can be added to the 
starting latitude or longitude of the grid to get the latitude or 
longitude coordinates of the site. Complete the worksheet. 

Framing Wnes 

........ 

Coordinalcf 

3 

2 

Custom Ruler 

m 
ill 
Engineers Scale 

, 

Site. -
- ------ -

- -

1-1 ~SGS Mail
l i-I 

Measuring Latitude 

~ 

Framing Unes ~I 

-~I --.----+---~I­
LsGS Me 

Measuring Longitude 

- r-

t 

Figure 4-3. Determining Latitude and Longitude Using Linear Interpolation 
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5. QUALITY ASSURANCE 

For QA purposes, a method must be developed to track how latitude and 
longitude coordinates have been verified and calculated. A datasheet (worksheet) 
is part of the required documentation for each PA. A completed worksheet allows 
a reviewer to follow the original steps and check the calculations. Completing 
each form is estimated to take approximately 10 minutes. Attach a complete 2.5-
minute grid on a separate page with the site center or reference point clearly 
marked. All four corners of the grid must be clearly visible. 
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SITE NAME: __________________________________ _ NUMBER: ______________ ___ 

AFFIX MAP GRID CELL HERE 
Map must have a minimum of Y. inch 

around the 2.5' grid cell and show all four grid tic marks. 

• Indicate permanent site reference point 

• Indicate boundary of site/sources 

: ................................................................................................................................................................................................................................................. : 

TOPOGRAPHIC MAP QUADRANGLE NAME: ______________________________ SCALE: 1:24.000 

COORDINATES OF LOWER RIGHT·HAND CORNER OF 2.S·MINUTE GRID: 

LATITUDE: 0 LONGITUDE: __ 0 ____ _ 

.u.s COVUlNMENT PRINTING OffiCE: ! 911 . S ~ ~. I ~ l~ 0 S 0 5 E-ll 
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NIL-HDEK-1008B 

ABSTRACT 

This handbook was produced to provide detailed guidance for the incorporation of 
fire protection engineering measures in the design and construction of Department 
of Defense (DOD) facilities engineering. Concerns for property, equipment, and 
personnel were among the comprehensive considerations included in this handbook 
to ensure safety of human life and continuity of mission, and to minimize 
injuries and damage to property and equipment. 
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MIL-HDBK-1008B 

FOREWORD 

This handbook has been developed from an evaluation of facilities at DOD 
establishments, from surveys of the availability of new material and construction 
methods, and from selection of the best design practices of the Naval Facilities 
Engineering Command (NAVFACENGCOM), Army Corps of Engineers, Air Force Office of 
the Civil Engineer, Deputy Chief of Staff for Installations and Logistics 
Headquarters Marine Corps, other Government agencies, and the private sector. 
This handbook was prepared using, to the maximum extent feasible, model building • 
codes, National Fire Codes, industrial standards, and other recognized standards. 
Do not deviate from this criteria in the planning, engineering, design, and 
construction of DOD facilities without priol:- approval of the respective component 
office of responsibility--U.S. Army, HQ USACE/CEMP-E; U.S. Navy, NAVFACENGCOM HQ 
Code 150; U.S. Marine Corps, HQMC Code LFF-1; U.S. Air Force, HQ AFCESA/DFE; 
Defense Logistics Agency (DLA) , HQ DLA-D through DLA-MMDI; Defense Mapping Agency 
(DMA) , HQ DMA(HRH); and all other DOD components, ADUSD (ES) Conservations and 
Installations via the DOD Standing Committee on Fire protection Engineering. 

Recommendations for improvement are encouraged. Submit recorrnnendations for 
approval via. the respective component office of responsibility and the DOD 
Standing Committee on Fire protection Engineering. Approved recommendations will 
be forwarded to Commander, Naval Facilities Engineering Command (NAVFACENGCOM) 
(Code 150), 200 Stovall Street, Alexandria, VA 
22332-2300; telephone commercial (703) 325-0036, DSN 221-0036; fax commercial 
(703) 325-4450, DSN 221-4450. 

THIS HANDBOOK SHALL NOT BE USED AS A REFERENCE DOCUMENT FOR PROCUREMENT OF 
FACILITIES CONSTRUCTION. IT IS TO BE USED IN THE PURCHASE OF FACILITIES 
ENGINEERING CRITERIA MANUALS. DO NOT REFERENCE IT IN MILITARY OR FEDERAL 
SPECIFICATIONS OR OTHER PROCUREMENT DOCUMENTS . 
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Section 1: INTRODUCTION 

1.1 Scope. This military handbook, MIL-HDBK-1008B, establishes fire 
protection engineering policy and criteria for DOD components. The provisions 
of this handbook are applicable to DOD facilities located on or outside of DOD 
installations, whether acquired or leased, by appropriated or non-appropriated 
funds, or third party financed and constructed. Provisions of this handbook also 
apply to alterations of existing structures and to nonpermanent construction. 
Facilities covered by this document include all types of buildings and their 
contents, structures, whether considered temporary or permanent, mobile and 
stationary equipment, waterfront facilities, outside storage, and shore 
protection for ships and aircraft. Matters relating to fire depa.rtment 
operations, staffing, and equipment are not covered by this handbook. 

1.2 Cancellation. This handbook cancels and supersedes MIL-HDBK-I008A, 
Fire Protection for Facilities Engineering. Desian. and Construction, dated 31 
March 1988; AFR 88-15, Criteria and Standards for Air Force Construction (Draft), 
December 1985, Section C, Types of Construction, pars. 1-45 through 1-61 and 
Section H, Fire Protection, pars. 15-8, and 15-58 through 15-97; and AFM 88-15, 
Criteria and Standards for Air Force January 1975, Chapter 13, Fire Protection. 
The following DeSign Policy Letters are cancelled upon adoption of this handbook: 

1.) DPL-89-0009 Fire Protection for Waterfront Brigs 
2.) DPL-89-0004 Aircraft Corrosion Control Hangars, Interim 

Design Guidance 
3.) DPL-88-0008 Use of Radioluminescent Signs and Markers 
4.) DPL-88-0007 Liquid Oxygen/Nitrogen Facilities, Safety 

Clearances 
5 • ) DPL-88-0006 Occupancy Classification of Health Care 

Facilities 
6.) DPL-88-0003 Electrical Equipment Installed in Areas Subject 

to Water Discharge from Deluge Sprinkler Systems 
7.) DPL-88-0002 Halon Fire Extinguishing Agents 
a • j Usa of Plastic of PVC Conduit for Electrical 

Construction Materials 

1.3 Criteria. Fire protection criteria shall conform to the requirements 
of this handbook, the National Fire Codes, published by 'the National Fire 
Protection Association (NFPA), except as modified herein, and portions of the 
Uniform Building Code (UBC) , published by the International Conference of 
Building Officials, as specifically referenced herein. Additional criteria 
includes portions of the Loss Prevention Data Sheets, published by Factory Mutual 
Engineering Corporation (FM), as specifically referenced. herein. Buildings which 
are required to be accessible to the disabled or impaired shall meet the 
provisions of Federal Standard FED-STD-795, UnifOrm Federal Accessibility 
Standards (UFAS), and the Americans with Disabilities Act (ADA) of 1990. 

1.3.1 Renovation. This handbook also applies to renovation, modernization, 
and rehabilitation work. To the extent possible, renovation, modernization, and 
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rehabili tat ion work shall comply with the requirements for new construction 
outlined in this handbook. 

1.3.2 Existing Facilities. Existing facilities which are acceptable to the 
authority having jurisdiction, and meet the requirements of NFPA 101, Safety to 
Life From Fire in Buildings and Structures, for existing occupancies do not have 
to be modified to comply with the provisions of this handbook. However, if the 
facilities are renovated, modernized, or rehabilitated, the facilities shall meet 
the requirements for new construction as specified in this handbook. 

1.3.3 Absence of Criteria. When a specific application is not covered by the 
criteria cited herein, tollow national building codes, recognized industry 
standards, and standard engineering practices. In the absence of such technical 
information, contact the DOD component authority having jurisdiction (refer to 
par. 1. 3 .5) . 

1.3.4 Conflicts in Criteria. If a conflict exists between this handbook and 
any other DOD document, referenced code, standard, or publication, this handbook 
shall take precedence. The individual DOD components may issue technical 
guidance which shall take precedence. The Army and Air Force issue Enqineerina 
Technical Letters IETLs); the Navy issues Design Policy Letters (OPLs); and the 
Defence Logistic Agency COLA) issues Technical Policies. 

1.3.5 Authori ty Having Jurisdiction (AHJ). The term "AHJ II as used in the 
codes and standards referenced in this handbook shall mean the component office 
of responsibility, i.e., u.s. Army, HQ USACE/CEMP-E; U.S. Navy, NAVFACENGCOM HQ 
Code 150; u.S. Marine Corps, HQMC Code LFF-1; U.S. Air Force, HQ AFCESA/DFE; 
Defense Logistics Agency (DLA) , HQ DLA-D through DLA-MMDI; Defense Mapping Agency 
(DMA) , HQ DMA(HRH); and all other DOD components, ADUSD (ES) Conservations and 
Installations via the DOD Standing Committee on Fire Protection Engineering. 

1.3.6 waivers. Where a valid need. exists, waivers for deviation from 
established criteria may be approved by the AHJ, if an alternate fire protection 
engineering dasign providing equivalent fire protection and life safety is 
approved. Requests for approval shall include justification, hazard analysis, 
cost comparison, criteria used, and other pertinent data. Lack of funds or cost 
savings are not considered sufficient justification for deviation from 
established criteria. Waivers shall apply only to specific requests under 
consideration and not to cases with similar circumstances. 

1.3.7 Guide Specifications. Guide specifications which are issued and 
approved by the DOD components shall be used in the procurement of new facilities 
and processes, as well as modernization, renovation, and repair work on existing 
facilities. The guide specifications include design criteria which is not 
specifically addressed in this handbook. 

1.4 Design Analvses. A fire protection design analysis is required for all 
designs and shall address the fire protection requirements of the project as 
required by this handbook. The fire protection design analysis shall be 
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sununarized and submitted separate from other disciplines. Where applicable, the 
following minimum fire protection provisions shall be discussed: 

a) Type of construction, 

b) Height and area limitations, 

c) Classification of occupancy, 

d) Building separation or exposure protection, 

e) Specific cOmpliance with MIL-HOBK-100SS and National Fire Codes, 

f) Requirements for fire-rated walls, f"ira-rated doors, fire dampers 
with their fire-resistive ratings, 

g) NFPA 101, 

h) Analysis of automatic suppression systems and protected areas, 

i) Water supplies, 

j) Smoke control systems, 

k) Fire alarm system (the type of alarm system and location of the 
fire alarm equipment and fire zones), 

1) Fire detection system (the type of detection system and location 
of detectors and fire zones), 

m) 

n) 

0) 

Note: 

Standpipe systems and fire extinguishers, 

Interior finish ratings, 

Connection to and description of base fire alarm reporting system. 

When directed by the cognizant fire protection engineer, projects 
with little or no fire protection considerations shall not require 
a fire protection design analysis. 

1.5 Services and Qualifications of Fire Protection Engineers. Major 
projects require the services and review of a qualified fire protection engineer. 
In addition, projects which involve design or modification of fire detection, 
fire suppression, or life safety systems shall require the services and review 
of a qualified fire protection enginesr. A qualified fire protection engineer 
shall be an integral part of the design team, and shall be involved in every 
aspect of the deSign as it relates to fire protection. This includes, but is not 
limited to, building code analysis, life safety code analysis, design of 
automatic detection and suppression systems, water supply analysis, and a multi-
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discipline review of the entire project. For the purposes of meeting this 
requirement, a qualified fire protection engineer is defined as an individual 
meeting one of the following conditions: 

a) 
Degree in Fire 
program, plus 
engineering. 

An engineer having a Bachelor of Science or Masters of Science 
Protection Engineering from an accredited university engineering 
a minimum of 2 year£? , work experience in fire protection 

b) A registered professional engineer (P.E.) in fire protection 
engineering. 

c) A registered PE in a related engineering discipline and member 
grade status in the National Society of Fire Protection Engineers. 

d) An engineer with a minimum of 10 years' experience in fire 
protection engineering and member grade status in the National Society of Fire 
Protection Engineers. 

e) A registered architect (R.A.) with member grade status in the 
National Society of Fire Protection Engineers. Services of the R.A. shall be 
limited to building code applications and the life safety code analysis. 

1.6 Fire Protection During Construction. Contract specifications shall 
reference the Army Corps of Engineering Manual (EM), EM 3B5-1-1, Safety and 
Health Requirements Manual, andNFPA 241, Safeguarding Construction. Alteration. 
and Demolition Operations, and shall contain the requirement that the activity's 
fire regulations be followed. 

1.7 Definitions 

1.7.1 Combustible Material. Combustible material is material which cannot 
be classified as noncombustible in accordance with that definition. 

1.7.2 Fire Resistance Rating. Fire resistance rating is the time that the 
construction will withstand the standard fire exposure as determined by the 
American Society for Testing and Materials (ASTM) , ASTM El19, Fire Tests of 
Building Construction and Materials. 

1.7.3 Flame-Spread Rating. Flame-spread rating is a numerical classification 
determined by ASTM EB4, Surface Burning Characteristics of Building Materials, 
which indexes the relative burning behavior of a material by quantifying the 
spread of flame in a test speeiman. The flame-spread rating of the material is 
not a measure of its fire resistance. 

1.7.4 Interior Finish. Interior finish is defined as the exposed material 
of walls, ceilings, movable partitions, wainscoting, columns, other interior 
surfaces of a building, and other interior materials applied to these surfaces. 
Exposed insulating and acoustical materials are considered interior finish. 
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1.7.5 Multi-family Housing. Multi-family housing is defined as more than 
two dwelling units under one roof. Town house style units separated by 2-hour 
fire-rated walls are considered multiple single family dwellings, not multi­
family dwellings. 

1. 7.6 Noncombustible Material. Noncombustible materials are those which will 
not ignite, burn, support combustion, or re1ease flammable vapors when subject 
to heat or fire. Building materials that are reported as passing ASTM E136, 
Behavior of Materials in a Vertical Tube Furnace at 750 Degrees C, shall be 
considered noncombustible. 

1.7.7 Smoke-Developed Rating. S!!'nke-devBloped rating is a numerical 
classification determined by ASTM ES4, which indexes the smoke generation rate 
of a given material to.those of two standard materials, asb~stos-cement board and 
select grade red oak. 

1. 7. S 
NFPA 101. 

1. 7.9 
NFPA 101. 

" 

Underground Structures. Underground structures shall be as defined by 

Windowless Structures. Windowless structures shall be as defined by 
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Section 2: BUILDING CONSTRUCTION 

2.1 Basic Criteria. Building construction shall conform to fire resistance. 
requirements, allowable floor area, building height limitations, and building 
separation distance requirements of the UEC. Other requirements of the UEe are 
not considered criteria but may be used as a guide when established criteria does 
not address a specific situation. 

2.1.1 Egress and Safety to Life. Building construction related to egress and 
safety to life shall comply with NFPA 101. Conflicts between the UBC and NFPA 
101 related to fire resistance rating shall conform to NFPA 101 and applicable 
criteria contained herein. Appendix A provides a cross reference between the 
construction types referenced in NFPA 220, Types of Building Construction and the 
UBC. 

2.1.2 Parti tiona. The usc fire resistance requirements for permanent 
partitions shall not apply to non-bearing partitions in Type I and Type II 
construction. Fire resistance ratings of non-bearing partitions in Type I and 
Type II construction shall comply with NFPA 101. 

2.1.3 Type of Construction. New buildings shall be limited to noncombustible 
construction (UBC Type I or Type II), except as listed below and modified herein. 
For additional construction requirements for medical facilities, refer to par. 
4.4. 

Exception 1: 

Exception 2: 

Exception 3: 

Occupancy GroupsB, M, and R-3 as defined by the UBC may 
consist of Types III, IV, or V construction if the total 
floor area does not exceed 8,000 square feet. Allowable 
area increases are not permitted. 

Navy and Marine Corps child dev~lopment centers may be 
of Type V construction if protected by automatic 
sprinklers. 

Navy apartment-style bachelors' quarters may be Type V 
One-hour construction. 

2.1. 4 Separation Between Buildings. Use the yru; to determine required 
separation distances between buildings. These distances are contingent upon the 
fire resistance ratings of the exterior walls and the openings in these walls. 

2.2 Fire Areas. Fire areas shall conform to the UBC, except as modified 
herein. 
handbook. 

Note: 

Exceptions fer specific occupancies are listed in Section 4 of this 

The Air Force permits the allowable area to triple 
when an approved automatic sprinkler system 
regardless of building height or area. 
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2.2.1 Unsprinklered Attics and Susoended Ceilings. Buildings with an 
attic(s) separated from all other areas of the building by two-hour fire rated 
construction, are not required to adhere to the criteria of this paragraph. Draft 
stops of gypsum board on wood or metal frame are required in unsprinklered attic 
spaces of combustible roof construction or in the unsprinklered combustible 
suspended ceiling s~aces to divide the spaces into areas not exceeding 3,000 
square feet (280 m). Self closing and latching access doors of similar 
construction shall be provided in the draft stop where there is no other means 
of access to the area. 

2.3 Building Height Limi tations. Building height limi tations shall conform 
to the ~, except as modified harein. 

2.4 Special Requirements. Certain structures shall meet the following 
special requirements: 

a) House trailers shall be separated in accordance with NFPA SOlA, 
Fire Safety Criteria for Manufactured Home Installations. Sites, and Communities. 

b) Relocatable or prefabricated structures used for other than family 
dwellings shall be separated in a.ccordance with the ~ requirements for 
permanent buildings. 

c) Relocatable facilities such as electronic equipment vans sh~ll not 
be grouped to form areas greater than 6, 000 square fe~t (557.4 m) for 
unsprinklered facilities and 12, 000 square feet (1114.8 m) for sprinklered 
facili ties. Relocatable facili ties having extra hazardous occupancies as defined 
by NFPA 13, Installation of Sprinkler Systems, shall not be grouped to form area~ 
greater than 4,OO~ square feet (372 m<) for unsprinklered facilities and 8,000 
square feet (743 m) for sprinklered facilities. A minimum separation of 50 feet 
(15 m) shall be provided between groups for extra hazardous and 15 feet (5 m) for 
all other groups. 

2.5 Limiting !nrArior Fire Scread 

2.5.1 Vertical Fire Cutoffs. Enclosures for stairways, elevators, ducts, 
chases, etc., shall be in accordance with the most current edition of the 
following criteria: 

a) NFPA 80, Fire Doors and Fire Windows 

b) NFPA 90A, Installation of Air Conditioning and Ventilating Systems 

c) NFPA 90B, Installation of Warm Air Heating and Air Conditioning 
Systems 

d) NFPA 91, Exhaust Systems for Air Conveying of Materials 

e) NFPA 96, Installation of Eguipment for the Removal of Smoke and 

7 



MIL-HDBK-100BB 

Grease-Laden Vapors from Commercial Cooking Equipment 

f) NFPA 101 

g) NFPA 211, Chimneys, Fireplaces, Vents, and Solid Fuel-Burninq 
Appliances 

h) NFPA 220, Types of Buildinq Construction 

Where cables, conduit, telephone wire, ducts, etc., penetrate floors or fire 
.walls, fire stops shall be provided. Fire stops shall be by an assembly tested 
in accordance with ASTM ~H~4, Fire Tests of Through-Penetration Fire Stops, and 
shall have a rating equal to the fire resistance rating of the assembly being 
penetrated. 

2.5.2 Protection of Door Openings. Door openings shall be protected in 
accordance with NFPA 80. Fire door assemblies are required on each side of the 
door opening in 4-hour fire walls when openings are fitted with 3-hour rolling 
or sliding fire doors. Fire doors shall be listed by Underwriters Laboratory 
(UL) , FM, or a nationally recognized testing laboratory (NRTL). Approved fire 

doors shall not be modified in the field. Local fabrication of fire doors shall 
not be permitted. The protection of ducts at point of passage through fire walls 
shall be in accordance with NFPA 90A and/or NFPA 90B. 

2.6 Means of Egress 

2.6.1 Requirements. Facilities shall comply with the requirements of NFPA 
101, except as modified herein. 

2.6.2 Means of Egress Markinq. The marking of means of egress shall be in 
accordance with NFPA 101. Signs shall have lettering on a opaque background. 
Internally illuminated signs shall be either light emitting diodes (LED), 
fluorescent fixtures, or neon fixtures. Incandescent fixtures are not permitted 
except in locations where other t~~as of signs are not permitted due to 
environmental considerations. Existing incandescent fixtures may remain in use. 
In overseas locations, additional markings may be required to remain consistent 
with local national standards. 

Note: 

Exception: 

LED signs are preferred. 

In overseas locations, colors may be consistent with local 
national standards, and bilingual signs are permitted. The 
appropriate service or agency fire protection engineer shall 
publish a formal policy to implement this exception. 

2.6.2.1 Radioluminous Exit Signs. Use of radioluminous sxi t signs in DOD 
facilities is not permitted without the express written approval of the AHJ. 
Requests for approval must de~onstrate that procedures, in accordance with the 
component radiological health and safety regulations, are in place to track and 
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control inventory, to remove and replace devices at the end of their useful life, 
to identify, evaluate, and decontaminate leaking or broken devices, and to 
properly dispose of the devices once they are removed. Use radioluminious signs 
and markers only in cases where the user has clearly demonstrated the unique 
requirement for such devices (e.g .. electrical power is not available, long 
distances of wire and conduit make the installation of conventional devices 
impractical, or where explosive environments exist). 

2.7 Interior Finish 

2.7.1 New Construction! Alterations« Renovations. Wall and ceiling finishes 
and movable partitions shall conform to the requirements of NFPA 101, except as 
follows: 

a} Interior' finish for means of egress, hospital patient rooms, 
sleeping rooms, and correction facilities shall be Class A only. Class B 
interior finish may be substituted for Class A interior finish throughout health 
care facilities that are completely protected with automatic sprinklers and that 
have quick response sprinklers installed throughout smoke compartments containing 
sleeping rooms. 

C} Flame spread (1'"::,)j and smoke development (SO) shall be tested in 
accordance with ASTM E84 (NFPA 255). Tests shall not exceed FS rating of 25 and 
SD rating of 50 for Class A materials, FS rating of 75 and SD rating of 100 for 
Class B materials, and FS rating of 200 and SD rating of 200 for Class C 
materials. Class C interior finish shall only be permitted in fully sprinklered 
buildings. 

c) Cellular plastics shall not be used as interior wall and ceiling 
materials. Drop-out ceilings (foam-grid panels) may be used in existing 
buildings if they are listed by a NRTL for installation under automatic sprinkler 
systems. Drop-out ceilings shall be installed in strict accordance with testing 
laboratory instructions; and automatic sprinklers shall be installed above the 
panels. Where new automatic sprinklers are installed in an existing building, 
drop-out ceilings shall not be used. Drop-out ceilings shall not be used in new 
buildings. Drop-out panels shall not be installed above sprinkler systems. 

d) For incidental trim. refer to NFPA 101. 

e) Carpeting and other textile wall coverings shall only be applied 
as an interior finish if the material passes the acceptance criteria of the ~ 
Standard 42-2, Test Method for Textile Wall Coverings, conducted by a NRTL. 

Exception: Carpeting and other textile wall coverings which have passed 
ASTM E84 may-be used as an interior finish in buildings with 
complete automatic sprinkler protection. 

2.7.2 Existing Construction. In the case of combustible interior finishes 
in existing buildings, certain basic safeguards are essential. The following 
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alternate measures are available to provide the necessary safeguards to protect 
life and property against fires: 

a) Cover combustible surfaces with gypsum board or other materials 
meeting the requirements of par. 2.7.1: or 

b) Protect the building with an automatic sprinkler system; or 

c) Remove and replace with an approved material. 

2.7.3 Interior Floor Finish. Interior floor finishes shall conform to the 
requirements of NFPA 101. 

2.8 Insulation 

2.8.1 Requirements. Thermal and acoustical insulation shall have a FS rating 
not higher than 75, and a SO rating not higher than 150 when tested in accordance 
with ASTM EB4 (NFPA 255). Cellular plastic insulation shall be tested in the 
same densities and thicknesses as the material that will be used in construction 
applications. 

2.8.2 Excaptions to Insulation Criteria. For certain types of insulation 
installation, the exceptions described in pars. 2.8.2.1 and 2.8.2.2 shall apply. 

2.8.2.1 Flame Spread - No Smoke Limitation. Compliance with the SD limitation 
is not required, and a FS rating up to 100 is permitted for insulation, including 
insulating sheathing installed within wall assemblies. in such installations, 
the interior finish materials shall conform to par. 2.7 and shall have a minimum 
fire-resistance rating of 15 minutes when tested in accordance with ASTM E119. 

2.8.2.2 No Flame Spread or Smoke Limitation. Compliance with FS and SD 
limitations are not required for the following applications: 

a) Insulation installed above poured concrete or poured gypsum roof 
decks, nominal 2-inch (50.8 mm) thick tongue-and-groove woed plank roof decks, 
or precast roof deck panels or planks that are approved by a NRTL, as 
noncombustible roof deck construction. 

b) Insulation installed above roof decks where the entire roof 
construction assembly, including the insulation, is UL listed as Fire Classified, 
or FM approved for Class I roof deck construction or equal listing or 
classification by a NRTL. 

c) Insulation contained sntiraly within panels where the entire panel 
assembly used in the construction application meets the cited FS and SO 
limitations. 

d) Insulation isolated from the interior of the building by masonry 
walls, masonry cavity walls, insulation encased in masonry cores, or concrete 
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floors. 

e) Insulation installed over concrete floor slabs and completely 
covered by wood tongue-snd-groove flooring without creating air spaces within the 
flooring system. 

f) Insulation completely enclosed in hollow metal doors. 

g) Insulation installed between new exterior siding materials and 
existing exterior siding or wood board, plywood, fiberboard, or gypsum exterior 
wall sheathing. 

Note: 

2.9 

The exception to SD limitations described in this paragraph is not 
applicable to hospitals and correctional facilities. 

Roof Coverings and Roof Deck Assemblies 

2.9.1 Roof Coverinas. Roof coverings shall be approved and listed by a NRTL. 
The UL Building Materials Directory lists three Classes (A, B, and C) of 
acceptable roof coverings based on compliance with UL 790, Safety Tests for Fire 
Resistance of Roof Covering Materials and ~lFPA 256. FirA 'T'Asts of Roof Coverin~. 
Class C roof coverin~s shall be restricted to housing and buildings under B,OOO 
square feet (743.5 m) and which are not mission essential. In congested areas, 
the AHJ may want to stipulate Class A roof coverings as defined by UL 790 and 
NFPA 256. 

2.9.2 Roof Deck Assemblies. Roof deck assemblies shall be FM Class I 
approved, or UL listed as Fire Classified or equal listing or classification by 
a NRTL. 

Exception 1: 

Exception 2: 

Fully sprinklered buildings. 

2 Buildings under B,OOO square feet (743.5 m). 

2.10 Roof Access for Manual Fire Fighting 

2.10.1 Fire Fighting Access to Roof. Required interior stair towers which 
extend to the top floor in any building three or more stories in height shall 
have, at the highest point of the stair tower, an approved hatch opening to the 
exterior with an appropriate ladder •. The hatch shall be not less than 16 square 
feet in area, with a minimum dimension of 2 feet (0.61 m). At least one stairway 
shall terminate at a standard door opening leading onto the roof surface, unless 
the roof has a slope grastar than 4 in 12. 

2.11 Fire Department Vehicle Access. Site selection for new facilities 
shall consider fire department vehicle access. New facilities four stories or 
more in height shall be provided with suitable all weather ground access surface 
for aerial apparatus on a minimum of two sides of the perimeter of the structure. 
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2.11.1 Fire Department Connection. Facili ties wi th fire department 
connections for sprinkler or standpipe systems shall be provided with suitable 
all weather ground access surface for pumper apparatus within 150 feet (45.72 m) 
of such fire department connections. 

2.12 Air Handling 

2.12.1 Design Requirements. Air handling, heating, ventilation, and exhaust 
systems shall meet the design requirements of the following, except as modified 
herein: 

a) NFPA 75, Protection of Electronic ComEuteriOata Prgcessing 
Equipment 

b) NFPA 90A 

c) NFPA 908 

d) NFPA 91 

e) NFPA 96 

f) NFPA 101 

2.12.2 Corridors. Corridors shall not be used in lieu of duct for air 
handling supply or return. 

2.12.3 Plenums. Plenums may be used as an integral part of an air handling 
system only if they conform to the requirements of NFPA 90A. Under no 
circumstances may combustible materials be located within the plenum space. 
Electrical wiring passing through the space, including telephone and 
communication wiring, shall be approved for that type of environment or shall be 
in metal conduit. Rooms or areas which form a plenum space or which are used as 
a plenum shall not be occupied for any purpose except durin; repairs or 
maintenance operations to the air handling equipment. 

2.12.4 Duct Smoke Detectors. Provide duct smoke detectors in accordance with 
NFPA 90A and NFPA 90B. 

Exception': Existing facilities without duct detectors. 

2.12.5 
NFPA 90B. 

Fire Dampers. Provide fire dampers in accordance with NFPA gOA and 

2.12.6 Smoke and Heat Vents. Smoke and heat vents should be provided in 
buildings where a high rate of heat release is anticipated during a fire. When 
required in buildings without automatic sprinklers, smoke and heat vents shall 
be arranged to operate automatically in accordance with NFPA 204M, Smoke and Heat 
Venting. When required in buildings with automatic sprinkler protection, smoke 
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and heat vents shall be arranged to operate in the manual mode only. In 
buildings with automatic sprinkler protection, skylights are the preferred method 
of providing manual smoke and heat vents. 

2.13 Plastic Pipe and Conduit 

2.13.1 Penetrations. Penetrations by plastic pipe or conduit through fire­
rated walls, partitions, shafts, and floors shall be fire-stopped by an approved 
or listed method in accordance with ASTM E814 or UL 1479, Safety Fire Tests of 
Through-Penetration Firestops. 

2.13.2 Prohibited Locations. Plastic pipe and conduit shall not be installed 
in exit stair enclosures, or in air plenum spaces unless specifically listed for 
that application. 

2.14 Fire Retardant Treated (FRTl Plywood 

2.14.1 New Construction. Use of FRT plywood is prohibited, except as 
permitted by the UBC. FRT plywood shall not be used in any part of the roof or 
roofing system. 

2.14.2 Existing Construction. FRT plywood installations should be regularly 
inspected for structural integrity. Replacement of damaged FRT plywood may 
require additional fire protection measures if FRT plywood is replaced with more 
combustible materials. 
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Section 3: COMMON HAZARDS 

3.1 Heating Equipment 

3.1.1 Requirements. Designs shall conform to one or more of the following 
cri teria: 

a) NFPA 31. Installation of Oil-Burning Equipment 

b) NFPA 54, National Fuel Gas Code 

-, NFPA 58, Storage and Handling of Liquefied Petroleum Gases ~I 

d) NFPA 85C, Prevention of Furnace Explosions/Implosions in 
Multiple Burner Boiler-Furnaces 

e) NFPA 211, Chimneys. Fireplaces. Vents and Solid Fuel Burning 
Appliances 

3.1.2 Gas. Gas service mains shall be installed in accordance with NFPA 
54. Gas service mains shall not be permitted within the perimeter of 
foundation lines. Natural draft cross ventilation shall be provided for 
building crawl spaces containing gas service p~p1ng. Supply connections from 
the gas service mains shall rise above grade outside the foundation wall and 
pass through a full swing joint or loop of metallic tubing before entering the 
building. This will avoid pipe rupture in the event of differential 
settlement or earthquake. Pressure regulators shall be located outside of 
buildings or vented to the outside. Standards for heating system components 
common to all fuel systems are provided in NFPA 211. Related information is 
also available in the UBC. Heating system devices shall be listed by a NRTL. 

3.1. 3 

3.1.3.1 StorBcre. Locate coal to comply with the following 
restrictions: 

a} Do not locate coal storage in an area where contact with an 
external heat source is possible. Avoid locating storage near piping. flues, 
boiler walls. and over steam mains, even if buried. Coal shall not be stored 
over or under fire service mains. Maintain a separation distance of at least 
20 feet from any fire service main. 

b) Coal shall not be piled over manhole covers or covered pipe 
trenches that might allow air to find its way into the pile. Piles of coal 
shall not be arranged around or be in contact with timbers, columns, or large 
pipes, as air may pass along these surfaces and produce a flue effect. Coal 
piles shall not be vented with pipes or flues. 

c) Low-grade coal shall not be piled higher than 10 feet (3 rn) and 
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best grade coal not higher than 15 feet (4.5 m), unless they are piled by 
roll-packing method. Locate yard piles at least 50 feet (7.6 m) from other 
cOmbustibles and important structures. 

d) Coal bins, silos, or bunkers shall be constructed entirely of 
noncombustible material, preferably concrete. The structure should be roofed 
over to keep out rain and snow, and the space above the coal sufficiently 
ventilated to prevent the accumulation of gases given off by the coal. An 
elevated cone-shaped bin in which the coal is fed at the top and removed at 
the bottom is recommended. This arrangement prevents fine materials from 
collecting and remaining in the bin for long periods. The coal at the bottom, 
which is most likely to be troublesome, is the first to be removed. Coal 
bins, and when possible, bunkers and silos, should be emptied during the 
summer shutdowns and other prolonged idle periods_o Provide automatic 
sprinkler protection if the existing storage facility has combustible 
construction or occupancy other than coal. Provide access openings for manual 
fire fighting operations. 

e) Inactive coal piles, regardless of height are to be compacted 
to prevent spontaneous heating. 

3.1.3.2 Handling. Where combustible conveyor belts are used to transport 
coal, the following shall be provided: 

a) An automatic sprinkler system. It shall be hydraulically 
designed to operate 10 automatic sprinklers and 2 hand-held hose lines (e.g., 
tro 1-1/2-inch hose lines). Sprinkler spacing should be 100 square feet (9.3 
m) per head. The system should be designed for a flowing pressure of 10 psi' 
(70 Kpa) on the end sprinkler. Water supply should be adequate for at least 
one-hour duration. Systems should be interlocked with the belt drive to shut 
down on sprinkler water flow. In a conveyor enclosure less than 15 feet (4.6 
m) wide, install a single line of sprinklers. 

b) Provide either 1-1/2-inch hose lines or hydrants at suitable 
intervals such that the entire belt is accessible for fire fighting. 

c) Provide each conveyor oelt system with tamperproof devices 
arranged to automatically shut off driving power in the event of greater than 
20 percent belt slow down or misalignment of belts. Interlocking devices 
should also shut off power to contributing conveyors. 

3.1.3.3 Pulverizinq Equipment. Components of a pulverized fuel system shall 
be designed and constructed in accordance with requirements of NFPA 8503, 
Pulverized Fuel Systems. 

3.2 Power Generating and Utilization Eguipment 

3.2.1 General. In general, electrical installations shall conform to NFPA 
70, National Electrical Code. Specific details on the hazards of internal 
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combustion engines, gas turbines, generators, and transformers are covered in 
the NFPA Fire Protection Handbook and the FM Loss Prevention Data Sheets. 

3.2.2 Stationary Combustion Engines. Gas Turbines. and Generators. 
Installation of internal combustion engines, gas turbines, and generators 
shall follow the requirements of NFPA 37, Installation and Use of Stationary 
Combustion Engines and Gas Turbines, except as modified herein. 

3.2.2.1 Units Under 25,000 Horsepower (18.65 MWl. In buildings without 
automatic sprinkler protection, enclose these units with 2-hour fire resistive 
construction or protect locally with automatic sprinklers. Automatic 

·sprinklers connected to domestic water supplies are acceptable in accordance 
with NFPA 13. 

3.2.2.2 Units 25,000 Horsepower and Larger (18.65 MWl. In buildings without 
automatic sprinkler protection, enclose with 2-hour fire resistive 
construction and protect locally with automatic sprinklers. Automatic 
sprinklers connected to domestic water supplies are acceptable in acc6rdance 
with NFPA 13. 

3 _ 2.3 Transformers 

3.2.3.l Requirements. Transformers shall be installed and located in 
accordance with NFPA 70, except as modified herein. 

3.2.3.2 Outdoor Oil-Insulated Transformers. Table 3.2.3.2 provides fire 
protection requirements for single-phase or poly-phase outdoor oil-insulated 
transformers. 

3.2.3.2.1 Location of Outdoor Oil-Insulated Transformers. Buildings located 
25 feet (8 m) or more from an oil-insulated transformer do not require fire 
exposure protection. Buildings within 25 feet (8 m) of a transformer require 
exposure protection by one of the following methods: 

a) Protect transformers with a permanently piped water spray 
system. 

b) Where transformers expose only one building of masonry or 
concrete construction, the following safeguards shall be provided where 
applicable: 

(1) There shall be no window openings in first story walls 
within a horizontal distance of 10 feet (3 m) from th~ transformers. Existing 
window openings shall be closed using brick or concrete block. 

(2) Window openings in the first story beyond 10 feet (3 m) and 
up to 25 feet (7.5 m) horizontally from the transformers shall be protected, 
using either wired glass in steel sash or glass block. 
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Table 3.2.3.2 
Fire Protection for Outdoor Oil-Insulated Transformers 

SIZE (EACH TRANSFORMER) NUMBER PROTECTION 

Under 9,999 kVA One or more Portable Extinguishers 

10,000 - 99,999 kVA' One only Hydrant Protection 

10,000 - 99,999 kVA' More than one a. Provide a 25 ft (8 m) 
minimum clear space 
between units, or 

b. Noncombustible barriers 
between units, or 

c. Fixed automatic water 
spray 100,000 kVA and 
above. One or more fixed 
automatic water sprays 

100,000 kVA and above One or more Fixed automatic water 
spray 

, . Where there are mission-essential bus structures exposed to possible 
transformer oil fire, or electric service or production could be 
interrupted for an extended period, a fixed automatic water spray system 
shall be provided to minimize the physical damage from fire and reduce the 
downtime for repairs. 

(3) Window openings in second and third story walls directly 
above the transformers shall be protected using either wired glass in steel 
sash or glass block. 

(4) Overhanging eaves, where they exist, shall be 
noncombustible. 

c) Where transformers expose a building having walls other than 
masonry or concrete, provide a masonry or concrete barrier between the 
building and transformers, with wing walls at each end of the barrier. The 
barrier shall extend at least 1 foot (C.3 m) above the top of transformer 
bushings and pressure-relief vents. Wing walls shall be of the same height 
and shall extend horizontally 2 to 3 feet (0.6 to 0.9 m) beyond the 
transformers, including any radiators and tap-changer enclosures. At 
multistory buildings, provide a fire resistive roof on this three-sided 
transformer enclosure. 
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d) Where transformers expose more than one building, such as 
transformers located in courts or angles between buildings, or where yard 
space is limited, they shall be enclosed in a suitable fire resistive vault 
and protected as given in Table 3.2.3.2.1. 

Table 3.2.3.2.1 
Fire Protection for Oil-Insulated Transformers in Fire-Resistive 

Vaults 

~ SIZE (EACH TRANSFORMER) 

50,000 kVA and below 

50,000 kVA and below 

OVer 50,000 kVA 

NUMBER PROTECTION 

One or more not exceeding Hydrant 
50,000 kVA total Protection 

More than one exceeding 
50,000 kVA total 

One or more 

Automatic 
Sprinkler or 
water spray 
systems 

Automatic 
sprinkler or 
water spray 
systems 

e) Where transformers are located on or above noncombustible 
roofs, suitable curbed and drained concrete mats or welded steel pans shall be 
underneath units and located so as to not expose roof structures. Oil-filled 
transformers shall not be installed on combustible roofs. 

Exception: Existing carbon dioxide systems. 

3.2.3.3 Indoor Oil-Insulated Transformers. Oil-insulated transformers 
installed indoors shall be located in fire resistive vaults except for indoor 
transformer installations exempted by NFPA 70. Fire protection shall be 
provided in accordance with Table 3.2.3.2.1. Requirements apply to single­
phase or polyphase lighting or power transfor.mers. 

3.2.3.4 Less Flammable, Liquid-Filled Transformers. Transformers insulated 
with less flammable liquids (fire point not less than 572 degrees F (300 
degrees C», as defined by ASTM D92, Standard Test Method for Flash and Fire 
Points by Cleveland Open Cup, shall be permitted to be installed without a 
vault in buildings of Type I and Type II construction in areas in which no 
combustible materials are stored! where there is a liquid confinamant area, 
and where the installation complies with restrictions provided for in the 
listing of the liquid. Such indoor installations not meeting the requirements 
of the liquid listing, or installed in other than Type I or Type II buildings, 
or in areas where combustibles materials are stored shall (1) be provided with 
an automatic fire suppression system and a liquid containment area, or (2) be 
installed in an approved vault. Transformers installed indoors and rated over 
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35,000 volts (V) shall be installed in a vault. 

a) Less flammable liquid-filled transformers installed outdoors 
whose required spill containment is within 5 feet (1.5 m) of the building 
shall adhere to the same requirements for ordinary oil-insulated transformers. 
If they are isolated and present no exposure hazard to important structures, 
they may be protected with fire hydrants. For additional information, refer 
to FM Loss Prevention Data Sheets. 

3.2.3.5 Dry Type Transformers. Dry type transformers shall be installed and 
located in accordance with NFPA 70. 

3.3 Trash Collection and Disposal Facilities 

3.3.1 Central Trash Collection and Dumpsters. Central trash collection 
units and dumpsters shall be placed 15 feet (4.6 m) or more away from wood 
frame Or metal buildings or from openings in masonry-walled buildings. 

3.3.2 Collection. Baling. and Storage Rooms. Collection, baling, and 
storage rooms shall consist of 2-hour fire resistive construction and shall be 
protected by automatic sprinklers. 

3.3.3 Trash Chutes. Trash chutes in buildings shall be equipped with 
automatic sprinklers. In non-sprinklered buildings, trash chute sprinkler 
systems may be connected to the domestic water system. 
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Section 4: SPECIAL OCCUPANCIES AND HAZARDS 

4.1 Personnel Housing and Similar Lodging Facilities. These facilities 
include barracks# dormitories, lodges, temporary or transit living facilities, 
and sleeping quarters for over 10 persons. 

4.1.1 Sleeping Room. Provide hard-wired smoke detectors in accordance 
with NFPA 72. Installation. Maintenance. and Use of Protective Signaling 
Systems. A single station hard-wired smoke detector shall be provided for 
each sleeping room regardless of occupancy or the presence of other detection 

.or protection systems in the building. When activated. the affected unit 
shall generate an audible signal in the room. Single station smoke detectors 
shall be powered from the building electrical system. Battery powered 
detectors are not permitted. 

~: For Air Force projects in unsprinklered facilities, a heat 
detector shall also be provided in each sleeping room that 
shall sound a general building alarm and transmit a signal to 
the fire department or to a constantly monitored central 
location. 

4.1.2 Open Bay Personnel Housing. Provide a supervised smoke detection 
system in accordance with NFPA 72. Smoke detectors shall be located in open 
bay sleeping areas and exit access corridors. When activated, these units 
shall sound a general building alarm and transmit a signal to the fire 
department or to a constantly monitored central location. Corridor detectors 
are not required if the building is protected with complete automatic 
sprinkler protection. 

4.1.3 Hotel-Style Housing Quarters. Provide hard-wired smoke detectors in 
accordance with NFPA 72. Single station smoke detectors are required in each 
sleeping room. Supervised smoke detectors shall be located in the interior 
corridors of hotel-style personnel housing quarters. When activated, the 
corridor smoke detectors shall sound a general building alarm and transmit a 
signal to the fire department or to a constantly monitored central location. 
Corridor detectors are not required if the building is protected with complete 
automatic sprinkler protection. 

4.1.4 Apartment-Style Personnel Housing Quarters. Provide hard-wired 
smoke detectors in accordance with NFPA 72. Single station smoke detectors 
are required in each sleeping room, and in living and lounge areas of 
apartment-style personnel housing quarters. When activated, these units shall 
sound an audible alarm in the room. Single station smoke detectors shall be 
powered from the building electrical system. Battery powered detectors are 
not permitted. Supervised smoke detectors shall be located in the interior 
exit access corridors outside of the unit of apartment-style personnel housing 
quarters. When activated, these units shall sound a general building alarm 
and transmit a signal to the fire department or a constantly monitored central 
location. Corridor detectors are not required if the building is protected 
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with complete automatic sprinkler protection. For type of construction, see 
par. 2.1.3. 

4.1.5 Automatic Sprinkler Protection. Complete automatic sprinkler 
protection shall be provided for buildings which include personnel housing and 
lodging. NFPA 13 or NFPA 13R, Installation of Sprinkler Systems in 
Residential Occupancies up to and Including Four Stories in Height, sprinkler 
systems are permitted when listed for the specific use. 

Note 1: 

Note 2: 

For Army projects, hotel-style buildings without individual 
cooking facilities which are less than four stories in height 
and where sleeping rooms and Buites have a door that opens 
directly to the outside at street or ground level or to 
exterio~ exit access arranged in accordanc~ with NFPA 101, do 
not require sprinkler protection. 

For Air Force projects, hotel-style housing quarters which are 
less than three stories in height and where sleeping rooms and 
suites have a door that opens directly to the outside at street 
or ground level or to exterior exit access arranged in 
accordance with NFPA 101, do not require sprinkler protection. 

4.1.6 Range Top Cooking Surfaces. Personnel housing and similar lodging. 
facilities with individual range top cooking surfaces shall have automatic 
sprinkler protection throughout the building. 

4.1.6.1 Common Areas. Range top cooking surfaces located only in common 
areas (i.e., not in individual units) may be protected with an approved range 
top extinguishing system installed in accordance with NFPA 96. Such systems 
shall be connected to the building fire alarm system to sound a general 
building fire alarm. 

, 
4.1.7 Storage Areas. Shops. and Laundry Areas. Storage areas, shops, 
laundry areas~ and other hazardous areas shall be protected as required by 
NFPA 101. In many cases, this will require both automatic sprinklers and fire 
rated construction. Where these areaS are required to be sprinklered in 
buildings without complete automatic sprinkler protection, connection to 
domestic plumbing shall be permitted in accordance with NFPA 13. Where these 
areas are not protected by automatic sprinklers, provide automatic heat 
detectors connected to the building fire alarm system. 

4.2 Family Housing. This section includes one-family, two-family, and 
rnulti~f~~ily dwellings. 

4.2.1 Family Housing Detection. Family housing shall conform to NFPA 101. 
Provide hard-wired smoke detectors in accordance with NFPA 72. 

Exception: Smoke detectors are not required in individual sleeping 
rooms where residential sprinklers are installed. 
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4.2.2 Family Housing Sprinkler Protection. Residential sprinkler 
protection shall be provided in new multi-family housing in accordance with 
the Fire Administration Authorization Act of 1992. NFPA 13, NFPA 130, 
Installation of Sprinkler Systems in On9- and Two-Family Dwellings and Mobile 
Homes, or NFPA 13R sprinkler systems are permitted when listed for the 
specific use. 

4.2.3 Family Housing Requirements. Family housing located outside 
military installations or bases shall comply with provisions of par. 4.2 as 
well as local fire and building codes. 

4.2.4 ~inkler Protection in Familv HQUAinq RehRhilitation Projects. For 
multi-family housing rehabilitation projects where the construction cost is 70 
percent or more of the replacement value of the housing unit, provide 
automatic sprinkler protection in accordance with NFPA 13, NFPA 130, or NFPA 
l3R. 

4.3 Dining and Food Preparation Facilities. Hood and duct systems for 
commercial cooking equipment which produces smoke or grease-laden vapors shall 
comply with NFPA 96. Activation of fire suppression systems shall sound a 
general building fire alarm and transmit a signal to the fire department or to 
a constantly monitored location. 

4.4 Medical Facilities. This section includes hospitals, composite 
medical facilities, occupational health clinics, outpatient clinics, dental 
clinics, flight medicine clinics, and similar facilities. These facilities 
shall conform to NFPA 101; NFPA 99, Health Care Facilities; MIL-HOBK-119l, 
Medical and Dental Treatment Facilities Design and Construction Criteria; and 
the following: 

4.4.1 Occupancy Use Classification. Occupancy use classification shall be 
as follows: 

a) Medical facilities, or any part thereof, routinely treating 
inpatients shall be classified as health care occupancies. 

b) Medical facilities, or any part thereof, used to provide 
treatment on an outpatient basis for four or more patients, which would render 
them incapable of taking action for self preservation under emergency 
conditions without assistance from others, shall be classified as an 
ambulatory health care occupancy. Clinic spaces attached to or within a 
portion of a medical center, hospital complex, or composite medical facility 
shall be classified as an ambulatory health care occupancy. 

c) Medical facilities normally used by outpatients capable of 
taking action for self preservation under emergency conditions without 
assistance from others shall be classified as a business occupancy. 

4.4.2 Construction Type. Construction type (as defined in the USC) shall 
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comply with the following: 

a) Medical centers, hospitals, composite medical facilities, and 
ambulatory health care facilities. 

(1) Four or more stories - Type I 

(2) Two or three stories - Type II - Fire Resistive 

(3) Single story - Type II One-Hour 

b) Detached outpatient and dental clinics 

(1) Three stories or more - Type II. - Fire Resistive 

(2) One or two stories - Type II - N 

Exception: Medical facilities designed and con.structed in accordance 
with the requirements of the" Integrated Building System 
(IBS) , with a walk-on platform which provides access to the 
distribution zone (interstitial space), shall meet the 
criteria of NFPA 101 and NFPA 220. Refer to MIL-HDBK-1191. 

4.4.3 
UBC. 

Fire Area Limitations. Fire areas shall be in accordance with the 

Exception: Medical facilities designed and constructed in accordance 
with the requirements of the IBS. 

4.4.4 Building Height Limitations. Building height limitations shall be 
in accordance with the ~. 

Exception: Medical facilities designed and constructed in accordance 
with the requirements of the ~ shall meet the height 
limitations of NFPA 101. 

4.4.5 Sprinkler Protection. Medical facilities shall be protected 
throughout by an approved automatic sprinkler system. 

Exception 1: 

Exception 2: 

Stand-alone, outpatient and dental clinics less than three 
stories in height; of Type II One-Hour, Type II Fire 
Resistive, or Type I construction. 

Distribution zone and connection zone (space above 
suspended ceiling) of facilities designed and constructed 
in accordance with the requirements of the ~. 

4.5 Detention and Correctional Facilities 
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4.5.1 Requirements. Comply with NFPA 101 and the following: 

2 
m ) • 

a) Individual fire areas shall not exceed 50,000 square feet (4647 

b) Construction type shall not be less that Type II - Fire 
Resistive, as defined in the UBC. 

c) Provide a minimum separation from other structures and public 
ways of 20 feet (6 m). 

d) Provide complete automatic sprinkler protection. Design should 
utilize correctional (breakaway) type sprinkler heads. Sprinkler piping in 
inmate areas should be concealed. 

e) Provide smoke detection in all areas. 

f) Provide an automatic smoke removal system in cell areas. In 
addition, provide manual system activation controls at a continuously manned 
position outside of the cell area. 

g) Provide for constant visual supervision of cell areas. If this 
supervision is by direct line of sight, it must be separated by not less than 
one-hour fire rated construction. 

Waterfront brigs shall not exceed one story in height. 

4.5.2 Locking Devices. Provide mechanical or closed circuit electrical 
gang release devices whenever 12 or more locks must be operated to release 
prisoners confined in cells. Require gang release devices to open doors 
necessary to evacuate prisoners to an area of refuge. Require heavy, 
identically keyed, prison-type locks for exit and corridor doors not requiring 
gang release devices which must be opened for evacuation in the event of fire. 

Exception: Dormitory-style confinement facilities. 

4.5.3 Hardware. Hardware shall conform to Army Corps of Engineers Guide 
Specification CEGS-OS701, Hardware Prison Locking Devices. 

4.5.4 Interior Finish. Interior finish including padded cells shall be 
Class A flame spread (i.e., 25 or less) and shall have a SD rating not 
exceeding 50 when tested in accordance with ASTM ES4. 

4.6 Libraries. Combustible shelving, stacks, cases, cabinets, fixtures, 
furniture, and furnishings shall be eliminated to the maximum practical 
extent. Wall and ceiling finish materials shall be noncombustible. 

a) In buildings equipped with automatic sprinklers, libraries 
shall be protected by automatic sprinklers. 
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b) In buildings not equipped with sprinkler protection, the 
following protection features shall be provided for those libraries containing 
materials which are rare, irreplaceable, or important to the activity mission: 

(1) Buildings of fire resistive or noncombustible construction 
shall have smoke detection systems installed throughout the library area and 
provide a fire cutoff having a fire resistance rating .of at least one hour to 
separate the library from other occupancies. 

(2) Buildings of combustible construction shall have complete 
automatic sprinkler protection for the library area. The library araa shall 
be separated from the remainder of the building by fire walls having a fire 
resistance rating of at least 2 hours. 

4.7 Child Development Facilities 

4.7.1 Child Development Centers (CDCs). CDCs shall conform to the 
requirements of NFPA 101 for day care centers, except as modified herein. 
Since DOD has adopted staffing levels less than those required by NFPA 101, 
the following additional requirements shall apply to CDCs: 

a} CDCs shall not be located in basements or above the level of 
exit discharge. 

b) An automatic sprinkler system shall be provided regardless of 
construction type or building height. The entire building shall be provided 
with complete automatic sprinkler protection in mixed occupancies. New CDCs 
shall utilize quick response sprinklers. 

c) Provide a complete automatic smoke detection system in 
accordance with NFPA 72. In locations where smoke detectors generate false 
alarms, heat detectors may be used. Activation of a single smoke detector, 
manual pull station, sprinkler water f10w switch, or heat detector (if 
applicable) shall cause activation of the fire alarm system. Indication of 
alarm shall be by audiovisual alarm indicating devices and automatic 
transmission of alarm to the fire department. 

d) Dead end corridors shall not be permitted. 

e) Provide at least one exit door discharging directly to the 
outside from each activity room. Provide low profile thresholds and ramps to 
grade for all elevation changes. Provide hardened surface leading a 
sufficient distance away from the building. Exit doors and path of travel 
shall be suffiCiently wide enough to permit rolling cribs and wheel chairs to 
be taken directly to the outvide of the building and away from any danger or 
hazards. 

f) Every exterior exit door shall be provided with panic hardware. 
Pressure actuated panic bars are preferred to minimize the obstruction to the 
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clear egress width. For crib rooms, provide single-action hold-open devices 
to prevent automatic closing of the door. 

g) Interior finish materials in exit corridors and rooms used by 
children shall not be less than Clas~ A and in other areas shall not be less 
than Class B rated. 

4.7.1.1 Locations. CDCs shall not be located in a mixed occupancy with any 
B-1, B-3, B-4, H, or M-1 occupancy as defined in the~. In any permitted 
mixed occupancy, COCs shall be separated from other occupancies by a minimum 
of one7hour fire rated construction. 

Exception: Army CDCs, shall comply with NFPA 101 and the Army Corps of 
Engineers Architectural and Engineering Instructions Design 
Criteria, Appendix G. This exception applies to criteria 
listed in par. 4.7.1. 

4.7.2 Other Child Development Facilities. Other child development 
facilities include part-day, preschool, kindergarten, before and after school 
programs, etc. These facilities shall comply with the provisions of 
educational occupancies in NFPA 101: and do not have to comply with the day 
care center provisions. 

4.8 Electronic Equipment Installations. These areas include major 
automatic data processing (ADP) areas, communication centers, command and 
control systems, and other mission critical systems. Incidental electronic 
equipment such as word processing stations, printers, and systems; desk top 
computers; office automation systems; individual data output stations (e.g., 
printers, etc.); individual computer work stations; telephones; video 
conference centers; administrative telephone rooms; reproduction equipment; 
and similar equipment do not require protection under this section. 

4.8.1 Requirements. Electronic equipment installations shall be 
constructed and protected in accordance with NFPA 75, except as modified 
herein. 

4.8.1.1 Automatic Sprinkler Protection. Electronic equipment installations 
shall be located in buildings protected by wet-pipe automatic sprinklers. 
Provide complete coverage throughout the building including electronic 
equipment areas. Electrical equipment installations should be protected by 
disconnecting the power upon activation of the fire protection system. Where 
deluge systems are used in electronic equipment installation locations, the 
use of waterproof thermal heat detectors, light fixtures that are approved for 
damp locations, and non-ventilated NEMA Type 4 enclosures for all other 
exposed non-explosion proof equipment is required. 

4.B.1.2 Data and Power Cabling. Power cables installed in the ceiling 
plenum or below the raised floor shall meet the requirements of NFPA 70, 
except that use of nonmetallic conduit shall not be permitted. Data and other 
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communication cables installed in ceiling spaces and under raised floors shall 
be plenum rated or installed in conduit in accordance with NFPA 70. Use of 
nonmetallic conduit is not permitted. If plenum rated cable or conduit cannot 
be provided, an extinguishing system shall be provided in the under floor or 
ceiling area. 

4.9 Ordnance 

4.9.1 Ordnance Facilities. Ordnance facilities used for handling, 
processing, servicing, and inspection of ammunition, explosives, propellants 
and oxidizers or related devices containing these materials shall have 
complete automatic sprinkler protection and comply with DOD Instruction 
6055.9-STD, DOD Ammunition and Explosive Safety Standard. Requirements for 
UBC Group H occupancies shall be followed in the absence of specific guidance 
in 000 Instruction 6055.9-STD and the individual service regulations based 
directly on DoD Instruction 6055.9-STD. The service regulations include: 

1. For Navy projects, NAVSEA OP-5, Ammunition and Explosives 
Ashore. 

2. For Anuy projects, Army ~~ 385-64; U.R ~rmv Exolosives 
Safety Program and the Army Material Command Regulation 385-
100, Safety Manual. 

3. For Air Force projects, Air Force AFM 127-100, Explosives 
Safety Standard. 

4.9.1.1 Sprinkler Protection. Automatic sprinkler systems in ordnance 
facilities shall be provided with flexible couplings and sway bracing similar 
to that provided for buildings in earthquake zones. Complete automatic 
sprinkler protection is required for ordnance facilities used for production, 
handling, processing, servicing, and inspection of ~unition, explosives, 
propellants, and oxidizers or related devices containing these materials, 
unless such a system will aggravate the hazard. The following guidelines for 
automatic sprinkler protection shall apply: 

a) Where exposed thermally energetic materials are handled that 
have a high probability of ignition, a large thermal output and a high 
probability of causing personnel injury, operations shall be protected using 
ultra-high speed deluge systems. Ultra-high speed deluge systems have a 
response time of 0.2 seconds or less. Response time is measured from the time 
that an energy source is presented to the detector to the time of initial 
water flows en the hazard from the critical nozzle~ which is normally the 
nozzle closest to the hazard. Ultra-high speed detectors usually consist of 
preprimed deluge systems and optical flame detection which views the hazard. 
Piping is pitched 1t4-inch per 10 feet with air bleeders at the high point. 
Pipe runs and bends are kept to a minimum. 

b) Provide high-speed (operation of 0.5 seconds or less), 
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prep rimed deluge systems wherever exposed powder, explosives, or propellants 
are processed or stored in ordnance production facilities. Complete 
protection of such locations is essential. Refer to Table 5.1.2, in Section 
5. 

c) provide ordinary deluge systems in other areas or auxiliary 
sections of buildings in which processing of explosives of propellants takes 
place. 

d) Provide deluge systems, wet-pipe systems, or pre-action systems 
in other areas or auxiliary sections of buildings in which storage of 
~eKplosives or propellants takes place. 

dl Provide wet-pipe sprinkler systems in other areas or auxiliary 
sections of buildings if separated by fire partitions. 

e) Wet-pipe or pre-action sprinkler systems where missile ~ssembly 
inspection or storage is carried on and where the propellant is confined 
within the missile, or warheads are present. Similar protection shall be 
provided for torpedo and air underwater weapons shops. 

f) Heat detection equipment of any type is acceptable if equipment 
meets the operating time limitations and is suitable in other respects, such 
as complying with explosion-proof requirements. When pneumatic-type detection 
equipment is used, not more than three detectors, and preferably only one, 
shall be on a single circuit. The detectors shall be in the sarne heat 
influence area. 

g) A system providing complete supervision of deluge and pre­
action systems shall be provided so that any deficiency that develops that 
would affect the speed or reliability of operation will give a distinct alarm 
separate from the water flow alarm. 

h) Water supplies for deluge systems shall be adequate to supply 
the total demand of the largest fire area at the specific residual pressure 
required by the system, plus an allowance for hose stream demand, for a period 
of 45 minutes. 

4.9.1.2 Water Demands for Exposed Powder and Propellant Facilities. Water 
demands for ordnance facilities that handle exposed powder and propellants 
shall be 0.50 gpm/square feet, over the entire area for 90-120 minutes. 

4.9.1.3 water Demands for Stored Missile Assemblies and Other Ordnance 
Facilities. Water demand for stored missile assemblies and all other ordnance 
facilities requiring sprinkler protection shall meet or exceed the design 
requirements for extra hazard group 2 occupancies shown in table 5.1.2. 

4.9.2 Magazines and Bunkers. Magazines and bunkers shall be constructed 
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and located in accordance with DOD Instruction 6055.9. Storage facilities not 
located under the same roof as facilities used for handling, processing, 
servicing, and inspection of ammunition, explosives, propellants, and 
oxidizers shall be constructed and located in accordance with DOD Instruction 
6055.9-STD. Automatic sprinklers ara not required in magazines, bunkers, and 
storage facilities which comply with DOD Instruction 6055.9-STD. 

4.10 Warehouses and Storage Facilities. These criteria apply to 
facilities (except ordnance) used for storage, shipping, receiving, packing, 
and processing of materials. 

4.10.1 Sprinkler Protectinn. Complete automatic sprinkler protection shall 
b~ provided for warehouses and storage facilities 5,000 square feet (464.68 
m) or greater, and mi~ed occupancy facilities containing warehouse and 
storage facilities 5,000 square feet (464.68 m2) or greater. Sprinklers shall 
be provided for smaller facilities containing materials, equipment and 
supplies that are mission essential, pose a severe fire hazard, are of high 
monetary value, pose a safety or environmental health risk, or expose an 
important structure. Sprinkler protection shall include covered loading 
docks. 

a) Sprinkler protection shall be based on Class IV commodities, as 
defined by NFPA 231, General Storage and NFPA 231C, Rack Storage of Materials, 
unless a more severe class of storage is anticipated, and shall be based on 
the maximum potential height of storage. 

b) Ceiling sprinklers in warehouses shall have a temperature 
rating of 286 degrees F (141.1 degrees C) for storage under 25 feet (7.62 m), 
and 165 degrees F (73.89 degrees C) for storage 25 feet (7.62 m) and higher. 
In-rack sprinklers shall be ordinary temperature rated. 

c) In-rack sprinklers shall be supplied from risers which are 
separate from the ceiling sprinklers. 

Exception: Existing facilities. 

d) Warehouses with rack storage over 12 feet (3.66 m) high shall 
be protected in accordance with NFPA 231C; general storage over 12 feet (3.66 
m) or of group A plastics as defined by NFPA, shall be protected in accordance 
with NFPA 231. Automatic storage and retrieval systems and bin boxes stacked 
in rack support structures shall be protected as rack storage. 

a) Non-encapsulated rack storage over 22 feet (6.7 m) in height 
and encapsulated rack storage over 12 feet (3.66 m) in height shall be 
protected with in-rack sprinklers. Racks with solid shelves over 12 feet 
(3.66 m) in height shall be protected with in-rack sprinklers at every tier or 
shelf level. Early suppression fast response (ESFR) sprinklers may be used in 
lieu of in-rack sprinklers in accordance with NFPA 23lC. 

29 



MIL-HDBK-1008B 

4.10.2 Bin Storage. Bin storage consists of five-sided, open from top or 
side storage containers, stacked in rack structures. They are commonly used 
in automatic storage and retrieval systems. Bin storage requires unique 
considerations for fire protection. Bin storage configurations do not limit 
oxygen supply. Horizontal flame spread can be rapid. The narrower the aisles 
and the higher the storage, the less ceiling sprinkler water penetration is 
delivered to control the fire. 

4.10.2.1 Reouirements. Protection of bin storage stacked in rack 
configuration shall be in accordance with NFPA 231C. Combustible bins in 
racks present a greater fire hazard and require a 10 percent increase in 
ceiling density or one additional level of in-rack sprinklers. Bin storage 
not stacked in a rack configuration shall be protected in accordance with NFPA 
231. Mini-storage and retrieval systems and carousel storage shall be 
protected in accordance with FM Loss Prevention Data Sheet 8-33S, Protection 
for Automatic Storage and Retrieval Systems. 

4.10.3 Column Protection. Steel columns located within rack ~torage araas 
(actually surrounded by racks) over 10,000 square feet (929.36 m) shall be 
protected by 2-hour fire rated construction or applied fireproofing or by 
sidewall sprinklers at IS-foot {4.57 rn) elevation intervals pointing directly 
at the column. 

4.10.4 Fire Area Limitation and Separation. Warehouse fire areas shall not 
exceed 60,000 square feet (5576.2 m2). Warehouse fire areas may be increased 
to 120,000 square feet (11152.41 m2) with the following provisions: 

a) Ceiling sprinkler design area shall be increased by 10 percent. 

b) Looped mains with adequate sectional valves shall be provided 
around the facility. 

4.10.5 Fire Walls. Fire walls separating warehouse and storage fire areas 
shall be of 4-hour fire rated construction. Other occupancies such as offices 
and shops shall be separated from the warehouse and storage area by a minimum 
of one-hour fire rated construction. 

4.10.5.1 Openings in 4-Hour Rated Fire Walls. Openings in 4-hour rated fire 
walls shall be protected by Class A fire doors in accordance with NFPA 80, on 
both sides of the wall. Personnel doors may be protected by a single Class A 
fire door. Fire doors shall be labeled by a NRTL, refer to par. 2.5.2. 

4.10.5.2 Conveyor and Mechanical Hapd1inn Sy~tern Penetrations. ~~en 

mechanical handling systems such as conveyors are required to penetrate fire 
walls, and fire doors are not feasible, the opening shall be protected on both 
sides of the wall by a deluge water spray tunnel system in accordance with FM 
Loss Prevention Data Sheet 1-23, Protection of Fire (Wall) Partition Openings 
With Water Spray. The deluge water spray tunnel system shall consist of a 
separate water spray system for both sides of the opening, and a metal or 
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masonry enclosure around the opening extending a minimum of 5 feet (1.5 m) 
from both sides of the wall. The spray system shall consist of open spray 
nozzles that provide a minimum of 2.0 gpm/square feet (0.126 Lis) of opening 
and shall be activated by heat detectors. Both systems shall be activated 
simultaneously by any detector. The systems shall be supplied from a separate 
riser independent of the overhead sprinkler system. Each system shall be 
equipped with a control valve. Water supply shall be capable of supplying the 
deluge systems in addition to other required fire protection demands. 
Operation of any deluge system or sprinkler system protecting the area of the 
handling system shall automatically shut down the handling system. 

4.11 Storage of Flammable and Hazardous Materials and Hazardous Waste 

4.11.1 Flammable/Hazardous (Flarn/Haz) Storage. Flarn/haz storage includes 
storage of flammable and combustible liquids as well as storage of materials 
which are classified as hazardous materials. Provide protection for 
facilities storing flammable and combustible liquids and other petroleum oil 
lubricant (POL) products in accordance with NFPA 30, Flammable and Combustible 
Liguids Code. Class IIIB combustible liquids shall be protected in the same 
manner as Class IlIA combustible liquids in accordance with NFPA 30. A single 
building is often used for storage of both flammabloe and combustible liquids 
and hazardous materials. Storage of hazardous waste is separate and distinct 
from storage of hazardous materials. 

Note: For Navy facilities used to store hazardous materials, also 
refer to MIL-HDBK-1032/2, Covered Storage. For Navy and Air 
Force facilities used to store hazardous waste, also refer to 
MIL-HDBK-1005/13, Hazardous Waste Storage Facilities. 

4.11.1.1 Warehouse Areas for Storage of Flammable Liguids. Solids. and 
Hazardous Materials. Warehouse areas for storage of flammable liquids, 
solids, and hazrrdous materials and chemicals shall not exceed 20,000 square 
feet (1858.74 m) between fire walls. Fire walls shall have a minimum 4-hour 
rating. Ceiling height shall not exceed 30 feet (9.14 m). 

4.11.2 Flammable and Combustible Liquid Storage Areas. Provide automatic 
sprinkler protection in accordance w~th NFPA 30, based on the classification 
of liquids and storage configuration. The following minimum criteria shall 
apply: 

a) Provide a minimum longitudinal flue space of 12 inches (30.48 
cm) between double row racks and 9 inches (22.86 cm) between single row racks 
and the wall. 

b) Provide ceiling level sprinklers and longitudinal flue space 
sprinklers located at every level of rack storage. 

Exception: Where multiple levels of rack storage are used below the 6 
foot (1.83 m) level for hand picking operations, provide 
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one extra row of in-rack sprinklers in the 
flue space at the 3 foot (0.914 m) level. 
of storage shall not be below the one foot 
to facilitate easier cleanup of spills. 

longitudinal 
The first level 
(0.305 m) level 

4.11.2.1 Aqueous Film Forming Foam (AFFF). AFFF sprinkler systems are an 
appropriate meanS of protecting flammable and combustible liquids. AFFF 
systems may be used where permitted by NFPA 30. 

4.11.3 Hazardous Materials Storage Areas. Provide a minimum of 2-hour fire 
rated construction between hazardous materials storage areas and those used 

·for storage of flammable and combustible liquids. These areas shall be 
labeled as "Hazardous Materials Only," and shall also be labeled as to the 
type of sprinkler protection present in each room. Provide automatic 
sprinklers at the ceiling level as well as one mandatory level of in-rack 
sprinklers (i.e., in the flue space between the rack and the wall) located at 
or slightly above the midpoint with respect to overall storage height. Design 
ceiling level sprinkler densities based on the storage of Class IV commodities 
in NFPA 231C. In water reactive areas, provide automatic sprinklers with an 
OS&Y valve to be locked in the closed position. Provide a metal sign 
indicating the OS&Y valve is to remain locked in the closed position unless a 
fire is detocted in the storage area. The sign can be attached to a chain and 
connected to the OS&Y valve or fastened permanently to the wall provided it 
does not interfere with the operation of the valve. Locate the OS&Y valve 
outside the water reactive storage area. 

4.11.4 Hazardous Waste Storage Facilities. For hazardous waste storage 
facili ty requireJTI.ents, refer to the following: 

a) NFPA 30 

b) NFPA 43C, Storage of Gaseous Oxidizing Materials 

c) NFPA 430, Storage of Pesticides in Portable Containers 

d) NFPA 49, Hazardous Chemicals Data 

e) NFPA 490, Storage of Ammonium Nitrate 

4.11.4.1 Fire Protection for Hazardous Waste Storage Facilities. The 
following minimum criteria shall be provided: 

a) Exterior Fire Walls 

(1) Exterior walls shall have a 4-hour fire rating when the 
facility is attached to a structure or it is located within 10 feet (3 m) of 
another building or property line. 

(2) Exterior walls shall have a 2-hour fire rating when the 
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facility is located more than 10 feet (3 m) but less than 50 feet (15 m) from 
an important building or property line. 

(3) Exterior walls shall be of noncombustible construction when 
the facility is more than 50 feet (15 m) from another building or property 
line. 

b) Interior Fire Walls 

(1) Interior fire walls shall have a 4-hour fire rating if the 
facility is located within a structure that houses other occupancies. 

(2) Interior fire walls shall have a 2-hour fire rating when 
the area of the room is greater than 300 square feet (28 m2). 

(3) Interior fire walls sh~ll have a one-hour rating when the 
area of the room is 300 square feet (28 m) or less. 

c) Sprinkler Protection 

(1) Install sprinkler systems suitable for a corrosive 
environment, in accordance with NFPA 13. 

4.11.5 Spill Containment. Provide spill containment for flammable and 
combustible liquids, hazardous materials, and hazardous waste in accordance 
with NFPA 30. 

4.11.6 Prefabricated Structures. Prefabricated structures (which may be 
portable) are an acceptable means of storing flammable and hazardous materials 
and hazardous waste provided they meet the fire protection and spill 
containment requirements stated herein. Where u~ed, a single prefabricated 
structure shall not exceed 400 square feet (37 m ). It is preferable to 
locate these types of structures outside. Where it is impractical to provide 
sprinkler supply lines to a prefabricated structure due to distance from an 
adequate water supply, dry chemical fire extinguishing systems are acceptable. 

4.11.7 Outdoor Storaqe Limitations and Separation. Flammable and 
combustible liquid outdoor storage includes any storage that is covered by a 
roof to provide weather protection for containers. The sama area may have one 
or two (but no more than two) walls. Flammable and combustible liquid outdoor 
storage shall not be more than 400 feet long or wide (121.9 m) and each area 
shall be separated by 100 feet (30.48 m). No container or portable tank in a 
pile shall be mo~a than 200 feet (60.96 m) from a 40-foot (12.19 m) wide 
minimum fire lane to permit approach of fire control apparatus under all 
weather and ground surface conditions. Fire hydrants shall be located in 
accordance with the NFPA, but shall not be more than 200 feet (60.96 m) apart. 

4.11.8 Electric Wiring and Equipment. Where flammable liquids are 
dispensed or transferred, electric wiring and equipment shall be suitable for 
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hazardous (classified) locations in accordance with NFPA 70. Where flammable 
liquids are not dispensed or transferred, ordinary (not classified) locations 
for electrical equipment shall be provided. 

4.12 Waterfront Facilities 

4.12.1 Waterfront Facilities Requirements. NFPA 307, Construction and Fire 
Protection of Marine Terminals, Piers, and Wharves and NFPA 312, Fire 
Protection for Vessels During Construction, Repair. and Lay-up constitute the 
minimum requirements for waterfront and harbor facilities. Naval waterfront 
and harbor facilities shall comply with all of the following: 

a) NFPA 307. 

b) NFPA 312. 

c) MIL-HDBK-1025/1, Piers and Wharves. 

d) MIL-HDBK-1025/2, Dockside Utilities for Ship Service. 

ol MIL-HDBK-1025/5, General Criteria for Waterfront Construction. 

f) MIL-HDBK-1029/1, Graving Dry Docks. 

g) MIL-HDBK-1029/2, Marine Railways. 

h) MIL-HDBK-l029/3, Drv Docking Facilities Characteristics. 

4.13 POL Facilities. Requirements for POL facilities are contained in 
NFPA 30, NFPA 385, Tank Vehicles for Flammable and combustible Liguids, and 
applicable service criteria. Standards of the American Petroleum Institute 
(API) provide additional guidance. Refer to Section 5 for water supply 

requirements. Refer to NAVFAC DM-22, pet'roleum Fuel Facili ties, for 
additional criteria. 

4.14 Flammable and Combustible Liguids 

4.14.1 Internal Floating Roof Tanks. An internal floating roof shall be 
provided on vertical tanks storing flammable and combustible liquids. 
Internal floating roofs shall be constructed of honeycomb steel or honeycomb 
aluminum. Floating pan construction of sheet aluminum or sheet steel is not 
permitted in new construction. 

4.14.2 Protection of Storage Tanks. AFFF fire extinguishing systems shall 
be provided for flammable and combustible liquids as follows: 

(Research Protection of Tanks VB Seal Protection and Research Combustible 
Liquids) 
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a) Aboveground vertical tanks with floating pan roofs less than 
126 feet in diameter shall be provided with an extinguishing system consisting 
of the necessary foam chambers, piping, valves, and controls to be supported 
by fire department crash and structural apparatus. Location of fire 
department connections should be coordinated with the local fire chief. 

b) Larger diameter tanks (2126 feet) shall be protected by a 
complete and independent AFFF fire protection system designed and constructed 
in accordance with NFPA 11. Low Expansion Foam and Combined Agent Systems. 

4.14.3 Combustible Liquids Under Pressure. Any combustible liquid under 
pressure shall be treated as a flammable liquid when such liquids are located 
in pump houses and hydraulic test facilities. For pump houses for Navy 
facilities, refer to NAVFAC DM-22. For pump hous~s on Army projects, refer to 
the appropriate NFPA standards. For hydraulic test systems, comply with the 
following: 

a) For hydraulic systems that use pressures exceeding 200 psi 
(1379.5 Kpa) , SAE 1,010 dead-soft, cold-drawn, seamless-steel tubing (or 
equivalent) shall be used. A factor of safety of eight over normal working 
pressure shall be used. Tubing is preferable to pipe. Tubing can be bent to 
fit in restricted spaces with a minimum number of fittings, reducing the 
number of possible leakage points. Solderless, steel fittings of the 
flareless 1I1ocking-sleeve ll type or flare type shall be used. 

b) Use of threaded pipe should be avoided. Where threaded 
connections are used, requirements of ANSI 82.1 shall be met. A safety factor 
of eight over maximum normal pressure shall be used. 

c) Tubing runs shall have as few bends as possible, but should 
have at least one bend to provide for thermal expansion and contraction. The 
minimum radius of tube bend shall be three tube diameters. 

d) Where hose must be used for flexible connections, it shall be 
steel reinforced, designed for the hydraulic fluid being used, and capable of 
withstanding five times the actual operating pressure. Hose couplings and 
fittings and minimum bending radius shall be in accordance with the hose 
manufacturer's instructions. Hose shall be installed so as not to rub against 
objects as a result of machine movement, vibration, or pressure surges. 

e) Piping and tubing shall be anchored or secured to minimize 
failure due to vibration. Pipe supports shall not prevent normal thermal 
expansion. 

f) There shall be an accessible, well-marked, emergency shutoff 
switch for each pump. 

g) Provide automatic shutoff switch to deactivate hydraulic pump 
upon loss of pressure. 
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4.15 Petroleum-Based Hydraulic Fluids. The following requirements shall 
apply, in addition to the requirements described in par. 4.14, to petroleum­
based hydraulic oils in non-mobile equipment: 

a) Provide automatic sprinklers directly over, and at least 20 
feet (6.1 m) beyond the hydraulic equipment. Complete sprinkler protection is 
required if the structure is of combustible construction. Sprinklers may be 
omitted near a single small system or multiple adjacent small systems not 
exceeding 100 gallon (378.5 L) aggregate capacity, and if the construction is 
noncombustible and ignition sources are not normally present, and provisions 
exist for automatic or manual shutdown of the system(s). 

b) An automatic switch, activated by sprinkler water flow alarm, 
fusible link, or other fire detector, shall be provided to shut down the 
system if there is 100 gallons (378.5 L) or more of hydraulic fluid. 

4.16 Aircraft Hangars. Requirements listed in this section are 
applicable to fuel cell maintenance facilities, corrosion control and' 
protective coating, and general purpose maintenance hangars. The following 
criteria applies to new hangars and the renovation or modernization of 
existing hangars. Existing hangars which are acceptable to the AHJ do not 
have to be modified to comply with this handbook. All hangars shall comply 
with NFPA 409, Aircraft Hangars, except as modified herein. 

.lliITE: : For Air Force projects, refer to Air Force ETLs for 
additional guidance. 

4.16.1 Overhead Foam-Water Sprinkler System Requirements. Provide closed 
head foam-water sprinkler systems using AFFF in the aircraft servicing area. 
The minimum foam-water solution application rate shall be a uniform 0.16 
gallon (0.61 L) per minute per square foot (0.093 square meter) of floor area 

5 
. 2 

(6. L/m,n/m). 

4.16.1.1 Type of Svstem. provide wet-pipe foam-water sprinkler systems in 
areas not subject to freezing. In areas subject to freezing, provide pre­
action foam-water sprinkler systems. Sprinkler heads shall have a temperature 
rating of 286 degrees F. The design area for closed-head systems shall be the 
hydraulically most demanding areas listed in par. 4.16.4. 

4.16.2 Supplementary Systems. Supplementary protection includes automatic 
low-level (under-wing) nozzle systems using AFFF via either fixed or 
oscillating nozzles. These systems shall be hydraulically designed, and the 
total flow rate of the maximum number of anticipated operating systems shall 
be included in determining the total water supply requirements of the hangar. 
The flow rate of these systems shall also be included when determining the 
capacity of foam concentrate to be stored. 

4.16.2.1 Supplementary Low-Level (Under-Wing) Fixed AFFF System Requirements. 
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Supplementary low-level (under-wing) AFFF nozzles shall deliver a foam 
solution density of not less than 0.10 gallon per minute per square foot of 
floor area beneath the aircraft. These systems shall be designed in 
accordance with NFPA 409. Supplementary low-level (under-wing) fixed AFFF 
nozzle systems shall be provided for the following: 

a) Hangars which accommodate aircraft whos~ wing area is greater 
than 3,000 square feet. 

b) Hangars which may accommodate multiple small aircraft (of high 
monetary value) in a close or tight configuration. 

4.16.2.3 Helicopter Hanaars. Helicopter hangars will not normally require 
supplementary low-level AFFF systems. 

4.16.3 Activation of Foam-Water Sprinkler Systems and Supplementary Low-
Level (Under-Wing) Fixed AFFF Systems. Activation of a single overhead 
thermal rate-compensated heat detector, a single manual pull station or a 
single optical detector shall cause activation of supplementary low-level 
under-wing systems and pre-action foam-water sprinkler systems. In addition, 
activation of any foam-water sprinkler system shall activate the supplementary 
low-level protection systems. 

For Army and Air Force projects, optical detection shall not 
cause the activation of any fire suppression systems. 

~.16.3.1 Manual Release Stations. Provide manual release stations for 
activation of pre-action foam-water sprinkler systems and supplementary low­
level under-wing systems. Manual pull stations and manual release stations 
shall be waterproof and protected from accidental activation. Manual release 
stations shall be distinctively identified from the manual pull stations 
associated with the fire alarm evacuation system. 

4.16.3.2 Rate Compensated Heat Detectors. Provide "spot-type II rate­
compensated heat detectors at the ceiling level where pre-action foam-water 
sprinkler systems are installed. Rate compensated heat detectors shall be 
hermetically sealed. Install detectors to provide a maximum coverage of 400 
square feet per detector. Detectors shall have a temperature rating not lower 
than 190 degrees F. 

4.16.3.3 Ultraviolet and Infrared Optical Detectors. Provide combination 
ultraviolet and infrared optical detectors for low-level detection. 

4.16.4 Water Supplies. The total water supply shall be capable of 
furnishing water for the largest number of systems that may be expected to 
operate. This shall include overhead foam-water sprinkler systems and 
supplementary fixed under-wing protection systems. For overhead foam-water 
sprinkler systems, calculate the water supply by assuming that a fire at any 
point will operate all the systems (i.e., every sprinkler head on that system) 
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in every draft-curtained area that is wholly or partially within: 

a) 50 feet (15.2 m) of the point measured horizontally for hangars 
with ceiling height of 25 feet (7.6 m) or less. 

b) 75 feet (23 m) of the point measured horizontally for hangars 
with a ceiling height in excess of 25 feet (7.6 m) but not more than 75 feet 
(23 m) • 

c) 100 feet (30.6 m) of the point measured horizontally for 
hangars with a ceiling height in excess of 75 feet (23 m) . 

For Air Force and Army projects, water supplies to support the 
overhead foam-water sprinkler systems shall be sufficient to 
meet the following requirements and supplementary systems. The 
system shall be designed to supply all sprinkler heads in the 
hydraulically most demanding areas. The hydraulically most 
demanding areas shall be as follows: 

(a) 

(b) 

(c) 

8,000 square feet (740 m
2
) area where roof or ceiling 

height is 2S feet (7.6 m) or less above floor level. 

2 18,000 square feet (1670 m) area where roof or 
ceiling height is over 25 feet (7.6 m) but not more 
than 75 feet (23 m) above floor level. 

2 
35, 000 square feet (3250 m) area where roof or 
ceiling height is over 75 feet (23 m) above the floor 
level. 

4.16.5 Equipment Locations. Foam concentrate tanks, proportioning 
equipment and sprinkler control valves shall be located in a dedicated room 
separate from the aircraft servicing area by a minimum of one-hour fire 
resistive construction. Equipment rooms shall be configured or sized to 
provide access for inspection, maintenance, and repair of all equipment. 
Doors providing direct access to the exterior of the structure shall be 
provided. Equipment shall be located to permit removal of tanks, bladders, 
valves, pumps, and motors without the removal of other components. Designers 
should consider using stainless steel piping and pumps to transport foam 
concentrate. 

4.16.6 Controls Locations. Fire detection and actuation system controls 
shall be installed in an environmentally controlled area not subject to 
accidental water leakage. 

4.16.7 Agent Requirements. Only AFFF concentrate meeting Military 
Specification MIL-F-24385F, Fire Extinguishing Agent. Aqueous Film-Forminq 
Foam lAFFF) Liquid Concentrate. for Fresh and Seawater, shall be permitted. 
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4.16.8 Adjacent Areas. Automatic wet pipe sprinkler systems shall be 
provided in areas of the facility outside of the aircraft storage and service 
areas. 

4.17 Aircraft Acoustical Enclosures 

4.17.1 Complete Enclosures (Hush-House). Requirements shall be the same as 
those listed in par. 4.16, with the following additions: 

a) Overhead AFFF systems shall be designed for the entire floor 
area. 

b) Low-level (under-wing) systems shall be provided for uniform 
coverage of the entire floor area. 

c) Overhead and low-level (under-wing) systems shall both be 
automatically actuated by rate compensated heat detectors. Switches for 
interrupting the automatic features shall be provided in the control room. 
Clearly visual indication shall be provided when the automatic features have 
been interrupted. 

d) Separate manual controls for actuation of each AFFF system 
shall be provided in the control room. 

Exception: Air Force installations containing approved gaseous fire 
extinguishing systems. 

4.18 Out-of-Airframe Acoustical Enclosures (Test Cells). The 
requirements for complete acoustical enclosures listed in par. 4.17 shall be 
provided. In lieu of an overhead AFFF system, the following may be provided: 

a) An overhead water deluge system having a density of 0.35 gpm 
(0.0221 Lis) per square foot (0.0929 m2) over the entire floor area; and 

b) A water spray system for the engine having a density of 0.,0 
gpm (0.0315 Lis) per square foot (0.0929 m2

) of engine surface area; and 

c) A water spray system for the floor area beneath the ergine 
having a density of 0.50 gpm (0.0315 Lis) per square foot (0.0929 m) of floor 
area. 

Note 1: 

Note 2: 

For Air Force projects, the required density for the water 
deluge system is 0.25 gpm (0.01579 Lis) per square foot 
over the entire floor area, and compliance with item c) is 
not required. 

The overhead deluge system need not extend into the area 
where the water spray systems for the engine and floor are 
present. 
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4.19 Hyperbaric and Hypobaric Chambers 

4.19.1 Hyperbaric Chambers. Hyperbaric chambers shall conform to NFPA 99, 
Chapter 19. Criteria contained in the following documents shall be 
incorporated into the design of hyperbaric chambers. 

a) NAVFAC DM-39, Hyperbaric Facilities 

b) SS 521-AA-MAN-010, U.S. Navy, Diving and Manned Hyperbaric 
Systems Safety Certification Manual 

4.19.2 Hypobaric Chambers. Hypobaric chambers shall conform to NFPA 9gB, 
Hypobaric Facilities. 

4.20 Anechoic Chambers. Anechoic chambers shall be protected in 
accordance with Factory Mutual Loss Prevention Data Sheet 1-53, Anechoic 
Chambers. Regardless of separation distance or type of construction, .anechoic 
chambers of high monetary value with respect to construction or contents shall 
be protected. 

4.21 Liquid Oxygen (LOX) 

4.21.1 Fixed Liquid Oxygen Tanks. Fixed tanks having combined capacity of 
100 gallons (378.5 L) or less and portable tanks shall conform to NFPA 51, 
Desiqn and Installation of Oxygen-Fuel Gas Systems for Welding. Cutting. and 
Allied Processes, and NFPA 43C for industrial applications, and NFPA 99. 

Exception: As modified in par. 4.21.2. 

4.21.2 Separation Distances for Liquid Oxygen (LOX) Tanks and Carts. 
Separation distances for LOX tanks and carts shall be as follows: 

a) A minimum of 100 feet from aircraft parking, fueling, or 
servicing areas. 

b) A minimum of 100 feet from any flammable or combustible liquids 
handling, servicing, processing, or storage area. 

c) A minimum of 50 feet from any buildings of Type III, IV, or V 
construction. 

d) A minimum of 25 feet from any buildings of Type I or Type II 
construction. 

4.21.3 Oxygen Bulk Tanks. Fixed bulk tanks having a single or combined 
capacity of more than 100 gallons (37B.5 L) shall conform to NFPA 50, Bulk 
Oxygen Systems at Consumer Sites. 

Exception: As modified in par. 4.21.2. 
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4.21.4 Bulk Tank Vehicle Parking. 
fixed tanks shall meet the separation 
bulk tank. 

Parking for bulk tank vehicles servicing 
requirements of NFPA 50, for the fixed 

Exception: As modified in par. 4.21.2. 

4.21.5 Liquid Oxygen Storage for Propellant Applications. Liquid oxygen 
storage used for propellant applications shall comply with the DOD Instruction 
5154.4, OSHA Standard 1910.109. 

Exception: As modified in par. 4.21.2. 

4.22 Department of Defense Dependent Schools 

4.22.1 Construction". Facilities shall be Type I or II· construction in 
accordance with the UBC. 

4.22.2 Requirements. Facilities shall comply with educational occupancies 
in NFPA 101. 

4.23 Vehicle P~rkina. Steraoe. Maintenance and Repair Facilities. 
Facilities utilized for the parking, storage, maintenance, and repair of 
general and special purpose motor vehicles shall comply with NFPA BBA, Parking 
Structures andlor NFPA 88B, Repair Garages. 

4.23.1 Vehicle Parking. Enclosed buildings used for vehicle parking and 
~torage of 10 or more vehicles shall be protected by an automatic sprinkler 
system. 

4.23.2 Overhaul and Repair Shops. Facilities falling within this category 
are those in which major overhaul and repairs are made to various types of 
equipment or their component parts. Disassembly and testing may also be 
performed in such facilities, which include aircraft shops, automotive garages 
and repair shops, and ship repair shops. 

4.23.2.1 Requirements. Automotive garages shall conform to NFPA BBB. Ship 
repair facilities shall conform to NFPA 303, Marinas and Boatyards, and NFPA 
312. Major aircraft overhaul and repair shops shall conform to NFPA 409. 

4.23.3 Refueler Vehicle Facilities. Facilities used for the parking, 
storage, maintenance, and repair of aircraft refueler vehicles shall: 

a) Be protected by an automatic sprinkler system or a closed-head 
foam-water AFFF sprinkler system, and 

b) Utilize Class I Division 2 electrical equipment and wiring as 
defined by NFPA 70. 

4. 24 Pesticide Storage and Handling Facilities. Locate facilities or 
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operations involving the storage, mixing, or handling of non-flammable 
pesticides a minimum of 100 feet (30.48 m) from the nearest building or 
occupied structure. 

Exception 1: 

Exception 2: 

Exception 3: 

Facilities of Type I or Type II - FR construction as 
defined by the Q]£, may be located less than 100 feet 
(30.48 m) from the nearest building or occupied structure, 
but not less than 30 feet (9.14 m) in any case. 

Facilities protected by an automatic sprinkler system may 
be located less than 100 feet (9.14 m) from the nearest 
building Qr occupied structura, but not less than 30 feet 
(9.14 m) in any case. 

Existing facilities involving the storage, mixing, or 
handling of non-flammable pesticides are permitted in a 
building when all the following are provided: 

(a) The building is completely protected, including the 
pesticide area, by an automatic sprinkler system. 

(2) The pesticide area is separated by not less than one­
hour fire rated construction from the remainder of the 
building. 

(3) Duct work which penetrates fire rated partitions and 
wall assemblies is provided with smoke and fire 
dampers. 

4.25 Windowless Structures. Windowless structures are defined in and 
shall conform to NFPA 101, Chapter 30. Windowless structures three stories or 
more in height shall also be provided with a manually activated smoke exhaust 
system. 
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Section 5: WATER SUPPLY FOR FIRE PROTECTION 

5.1 Water Demands for Sprinklered Facilities 

5.1.1 Factors Influencing the Water Demand for Sprinklers. The water 
demand required for sprinkler protection depends upon occupancy, discharge 
density, design area, and type of sprinkler system (wet or dry), type of 
construction, and other building features. 

5.1.2 Water Demand for Sprinklers. The water demand required for 
sprinklers shall be determined from Table 5.1.2. Refer to Appendix B for 
occupancy classifications. 

5.1.2.1 Design Densities. Design densities indicated in Table 5.1.2 Bre 
minimum densities, and each sprinkler in the design area shall discharge at 
least the flow rate required to produce the stipulated density. 

5.1.2.2 Design Area. Design areas shown in Table 5.1.2 are the 
hydraulically most remote areas. 

5.1.3 Water Demand for Hose Stra~~s. Hose streams afe needed concurrently 
with sprinkler discharge in order to effect final extinguishment or to wet 
down adjacent structures. The hose stream demand for sprinklered occupancies 
shall be determined from Table 5.1.2. 

5.1.4 Total Water Demand for Sprinklered Occupancies. The total water 
demand for sprinklered occupancies is equal to the sum of the domestic demand 
plus the sprinkler system(s) water demand and the hose stream(s) demand. The' 
total demand shall be available at the sprinkler system connection to the 
underground main, and at the pressure necessary to produce the required 
sprinkler density over the required hydraulically most remote area of 
sprinkler operation. 

5.1.5 Water Dern~nn for Sorinklers (Special Facilities). Special 
requirements apply to some facilities, as indicated in pars. 5.1.5.1 through 
5.1.5.5. 

5.1.5.1 Aircraft Hangars. Water demands for aircraft hangars shall be in 
accordance with par. 4.16. 

5.1.5.2 Warehouses (High Piled or High Rack Storage). Water demands for 
warehouses containing high rack storage shall conform to NFPA 231C. Water 
demands for warehouses containing high piled storage shall conform to NFPA 
231. 

5.1.5.3 Ordnance Facilities. Water demands for ordnance facilities shall 
conform to par. 4.9. 
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Table 5.1. 2 
Water Demands for Sprinklered Facilities 

SPRINKLER 

DESIGN DESIGN HOSE DURATION 
OCCUPANCY DENSITy

2 
AREA Gal/Min OF 

CLASSIFICATION' (Gal/Min) IFT2 FT2 (L/Min) SUPPLY 
(L/min/m

2
) (m

2
) Minutes 

Light Hazard 0.10 ( 4) 3,000 (280) 250( 960 ) 45 

Ordinary-Hazard 0.15 ( 6) 3,000 (280) 500 (1,920) 60 
Group 1 

Ordinary-Hazard 0.20 ( 8) 3,000 (280) 500 (1,920) 75 
Group 2 

Extra-Hazard 0.30 (12 ) 3,000 (280) 750(2,820) 120 
Group 1 

Extra-Hazard 0.35 (14) 3,000 (280) 750 (2,820) 120 
Group 2 

Refer to Appendix C for occupancy hazard classification. 

2 
For dry pipe systems, increase design area by 30 percent. 

3 
Design area may be reduced to limits described in NFPA 13, with 
approval of the EFD/EFA/PWC (Navy/Marine Corps), District (Army), 
MAJCOM (Air Force) fire protection engineer, or the AHJ. 
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5.1.5.4 Rubber Tire Storage. Water demands for these facilities shall be in 
accordance with NFPA 231D, Storage of Rubber Tires. 

S.l.S.S Aircraft Acoustical Enclosures. Water demands for these facilities 
shall conform to pars. 4.17 and 4.1B. 

5.1.5.6 
par. 4.2. 
plus 250 

Family Housing. Water demands for these facilities shall conform to 
Water demand for family housing shall be the sprinkler water demand 

gpm for hose streams. 

5.2 Water Demands for Unsprinklered Facilities. Water demands for 
buildings and facilities that are not fully sprinklered are based on fire 
department hose stream requirements. 

5.2.1 Hose Stream Demands for Unsprinklered Facilities. Hose stream 
demands and duration requirements for facilities that are not fully 
sprinklered are outlined in Appendix D. The following factors affect the 
water demand and duration and shall be considered to determine the specific 
demand and duration within a given range in accordance with Appendix D: 

a) Occupancy classification; 

b) Response time by fire department, 

c) Type of construction, 

d) Number of stories, 

e) Separation distances, 

f) Building floor area, and 

g) Fire fighting access. 

5.2.1.1 Procedure. The procedure for determining specific demands within a 
range is provided in Appendix D. This procedure shall be followed to 
determine the minimum requirements for facilities that are not fully 
sprinklered. 

5.2.1.2 Hiah Demands. When the required fire flow demand exceeds 2000 gpm 
(126.16 Lis), a cost and benefit analysis shall be conducted to determine if 
additional fire protection systems, features, or design changes that provide 
mora favorable factors j such 88 type of construction or sprinkler protection, 
are more cost effective than providing the required fire flow. Such changes 
may reduce the required fire" flow to a point that it can be provided more 
economically. 

5.2.2 Water Stream Demand for Unsprinklered Special Facilities. Special 
requirements may apply to certain facilities. Such facilities include ship 
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berthing and drydock facilities, family housing, POL areas, aircraft parking 
and refueling areas, and vehicle and yard storage. 

5.2.2.1 Ship Berthing and Drydock Facilities. See section 21.0 for water 
demand requirements for ship berthing and drydock facilities. 

5.2.2.2 Family Housing. The water demand for unsprinklered family housing 
shall be as follows: 

a) One-story - 500 gpm (1,920 L/min) for 90 minutes. 

b) Two-story - 750 gpm (2,820 L/min) for 90 minutes. 

c) Three-story and above - 1,000 gpm (3,780 L/min) for 90 minutes. 

5.2.2.3 POL Areas. POL areas shall conform to the fOllowing: 

a) Aboveground Atmospheric POL Tanks. Table 5.2.2.3.9 provides 
fire flow rates for non-pressurized POL tanks. 

b) Abovearound Pressurized POL Tanks. Table 5.2.2.3.b provides 
fire flow rates for pressurized POL tanks. 

5.2.3 Aircraft Parking and Refueling Facilities. A minimum fire flow rate 
of 1,000 gpm (3,780 L/min) for a 2-hour duration is to be provided for all 
such facilities. 

5.2.4 Yard and Outdoor Storage. Yard and outdoor storage shall be 
protected in accordance with NFPA BOA, Protection of Buildings From Exterior 
Fire Exposures, NFPA 231, and FM Loss Prevention Data Sheet 1-20, protection 
Against Fire Exposure. Aisle widths and separation distances shall be 
maintained to limit the exposure to nearby buildings and to facilitate manual 
fire fighting operations. 

5.2.5 Vehicle Parking Areas. Provide a minimum fire flow rate of 500 gpm 
(1,920 L/min) for a 2-hour duration shall be provided for all such facilities. 

5.3 Water Supply Pressure Requirements 

5.3.1 Pressure Required. Pressure 
shall be the pressure required to meet 
determined by hydraulic calculations. 
the domestic demand, sprinkler demand, 

required for sprinklered facilities 
the total demand and shall be 
The total demand is the required sum of 
and hose stream demand. 
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Table 5.2.2.3.9 
Atmospheric POL Tank Cooling Water 

DIAMETER FIRE 

METERS GPM 

0 - 19 500 

20 - 35 750 

36 - 46 1,000 

47 - 61 1;250 

61 or greater 1,500 

240 minutes. 

FLOW RATE 

L/MIN 

1,920 

2,820 

3,780 

4,740 

5,700 

Note 1: Allow and additional 500 gpm (1,920 L/min) for each exposed tank, 
pressure vessel or handling facility within 50 ft (15 WI or onG tank diameter I 
whichever is greater, of the largest tank under consideration. 

Note 2: For Navy projects, the maximum water supply for storage tanks shall 
not exceed 2,500 gpm. 

47 



MIL-HDBK-1008B 

Table 5.2.2.3.b 
Pressurized POL Tank Cooling Water 

TANK GROUP SIZE FIRE FLOW RATE 
GPM (L/MIN) 

Single tank less than 30,000 gallon 250 (960) 
capaci ty. (113,550 L) 

Single tank more than 30,000 gallon 500 (1,920) 
capacity. (113,550 L) 

2 to 6 tanks, one or more tanks 500 (1,920) 
greater than 30,000 gallon capacity. 
(113,550 L) 

2 to 6 tanks, each greater than 1. 000 (3,780) 
30,000 gallon capacity. (113,550 L) 

7 or more tanks, each tank less than 1. 000 (3,780) 
30,000 gallon capacity. (113,550 L) 

7 or more tanks, one or more tanks 1. 500 (5,700) 
greater than 30,000 gallon capacity. 
(113,500 L) 

Minimum Duration: 240 minutes 
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5.4 Quantities of Water Required. Requirements for fire protection 
water storage are based on the assumption that there will be only one fire at 
a time. The quantity of water required is equal to the product of the fire 
protection water demand and the required duration. This quantity represents 
fire protection requirements only, and shall be available at all times. Water 
supply for domestic, industrial, and other demands shall be added to these 
requirements to determine the total amount of water that is necessary at a 
facility. If the public water system supplying a facility is reliable, 
provides a minimum of two connections, each providing at least SO percent of 
the required capacity, has adequate capacity and pressure to meet water 
requirements, and continuous reserve storage capacity at least equal to the 
required fire protection water storage, then no separate water storage 
facility is required. 

5.4.1 Total Storage Capacity. The total stored supply for fire protection 
purposes shall be sufficient to meet the maximum required fire flow demand for 
the duration specified. 

5.4.2 Reduction in Storage Capacity. In computing the fire protection 
storage requirement, a reduction in storage capacity is acceptable if an 
adequate raplanis~~ent source is available. Factors that must be evaluated 
include the reliability of the makeup facility, its sustained flow capacity, 
its method of operation (automatic or manual), and flow limitations imposed.by 
the capacity of treatment operations. 

5.4.3 Replenishment of Storage. The water storage shall be self-
Feplenishing. It shall reach required volume during normal consumption within 
48 hours. and with 24 hours curtailing normal consumption. 

5.5 Sources of Water Supply 

5.5.1 Primary Water Supplies. Primary water supplies shall consist of one 
or a combination of the following: 

a) Two connections to a public water system (one connection is 
ample for a small activity, such as a Reserve Training Facility) . 

b) Elevated tanks or reservoirs. 

c) Multiple pumps with adequate suction supply. 

5.5.2 Secondary Water Supplies. Where public water supply is inadequate 
or unreliable, a secondary supply is required. Secondary supply shall be by 
gravity tank, pressure tank, booster pumps taking suction from adequate 
capacity main(s), or fire pumps taking suction from adequate source(s). 

5.6 Fire Pumps 

5.6.1 Requirements. Pumps for fire protection shall have adequate 
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capacity with reliable power and water supply. This equipment shall conform 
to requirements of NFPA 20, Installation of Centrifugal Fire Pumps. Fire 
pumps, drivers and other equipment including automatic accessories shall be 
listed by UL or approved by FM or listed or classified by a NRTL. 

5.6.2 Pump Type. A fire pump may be either a horizontal or vertical shaft 
centrifugal pump or a vertical shaft turbine pump, whichever is most 
economical and appropriate for the intended use. A horizontal centrifugal 
pump in either the horizontal or vertical position shall not be used where 
suction lift is required. A vertical shaft turbine pump shall be used for 
suction lift. 

5.6.3 Pump Starting Arrangement. Fire pumps shall be arranged to start 
automatically except that they shall be arranged for manual starting when 
other available water supply sources are capable of providing demands -for 
automatic sprinkler systems simultaneously with domestic and industrial 
demands. 

5.6.4 Pump Drive. When electric power is economically available from a 
reliable single power source or from two independent sources in accordance 
with NFPA 20, pumps shall be electric driven only. A reliable single power 
source is defined as a power source having an average forced down time, 
excluding scheduled repairs, which does not exceed 8 consecutive hours for any 
one incident nor more than 24 hours cumulatively over the last 3 years. When 
such electrical power supplies are not available, fire pumps shall be diesel 
driven. Spark ignited internal combustion engines shall.not be used to drive 
fire pumps. 

5.6.5 Water Level Controls. Manual controls, double-acting altitude 
valves, or other automatic devices shall be used to maintain the water level 
in elevated storage tanks. Altitude valves shall be arranged with bypasses. 

5.6.6 Meters. Where meters are ins taIled on water distribution systems, 
they shall be listed by a NRTL as fire flow meters. 

5.? Water Distribution Systems 

5.7.1 Mains. The distribution system shall be sized to accommodate fire 
flows plus domestic and industrial or flushing demands that cannot be 
restricted during fires. Distribution shall be looped to provide at least 50 
percent of the required fire flow in CBse of a single break. Dead-end mains 
shall be avoided. Distribution systems shall be designed in accordance with 
NFPA 24, Installation of Private Fire Service Mains ann ThAir Appurtenances. 
For Army and Air Force projects, also refer to TM 5-S13-S/AFM SS-lO, TITLE, 
Vol. 5. For Navy projects, also refer to MIL-HOEK-IOOS/?, Water Supply 
Systems. 

5.7.2 Valves. Control valves shall be provided in each source of water 
supply, such as tanks and pumps. A sufficient number of sectional valves 
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shall be provided so that not more than a combined total of five hydrants and 
sprinkler systems, or not more than three sprinkler systems shall be out of 
service due to a single break. Control valves shall be either post-indicating 
or outside-stem-and-yoke types. Sectional valves may be key-operated type. 
New valves shall be right-hand valves. 

5.7.2.1 Drawings. Drawings shall be provided showing control and sectional 
valve locations and valve sizes. Existing left-hand valves shall be clearly 
indicated on drawings. 

5.7.3 Hydrants. Fire hydrants shall be UL listed or FM approved or listed 
or classified by a NRTL and shall have two 2-1/2-inch (64 mm) hose outlets and 
one 4-inch (102 rnrn) or 4-1/2-inch (114 rnrn) suction connection with national 
standard fire hose threads in accordance with NFPA 24 and NFPA 1963, ~ 
Threads and Gaskets for Fire Hose Connections. Wet-barrel or California-type 
hydrants are preferable in areas where there is no danger of freezing. Dry 
barrel or traffic-type hydrants shall be used in areas where there is a danger 
of freezing. Hydrants shall be aboveground type. If local municipal 
departments use nonstandard connections, adapters shall be made and supplied 
to engine companies that respond to DOD installation fires. In DOD 
installations ser?iced by only local fire departments, hydrant hose threads 
shall be meet local requirements. 

Note 1: 

Note 2: 

Overseas bases with current below grade hydrants in 
accordance with local national policy. 

The one 4-inch (102 mm) suction connection only applies to 
Navy projects. 

5.7.3.1 Installation Requirements. Hydrants shall be installed adjacent to 
paved areas, not closer than 3 feet (1 m) and not farther than 7 feet (2 m) 
from the roadway shoulder or curb line, where they will be accessible to fire 
department apparatus. Hydrants shall be installed with not less than 6-inch 
(152 mm) connection to the supply main, and valved at the connection. Barrels 
shall be long enough to permit at least lB-inch (457 rnm) clearance between the 
center of the 4-1/2-inch (114 rnrn) pumper connection and grade. The ground 
shall be graded so that any surface drainage is away from the hydrant. 
Installation shall be in accordance with NFPA 24. except as modified herein. 
Pumper connection should be perpendicular to the street to allow straight 
lined connection to the pumper. 

5.7.3.2 Spacing Reguirements. A sufficient number of hydrants shall be 
provided so that hose stream demand can be met without taking more than 1,250 
gpm (4,700 L/min) from any single hydrant. Hydrants shall also be spaced in 
accordance with the following requirements: 

a) Parts of the building exterior shall be reached by hose lays of 
not over 350 feet (110 m) with consideration given to accessibility and 
obstructions. For new construction, at least one hydrant shall be located 
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within 150 feet (45.72 m) of fire department connections. 

b) Hydrants protecting warehouses shall be spaced a maximum of 400 
feet (120 m) apart. 

c) Hydrants protecting aircraft hangars shall be located at 300 
foot (90 m) maximum intervals, and there shall be at least one hydrant at each 
corner of the hangar. 

d) Hydrants protecting POL storage and distribution facilities 
shall be spaced at 300 foot (91.44 m) maximum intervals. 

e) Hydrants protecting aircraft parking and servicing aprons shall 
be spaced at 300 foot (91.44 m) maximum intervals along one side. 

5.7.3.3 Hvdrant Protection. Hydrants located adjacent to parking areas or 
other vehicle traffic areas shall be protected by bollards. 

5.7.4 Pressure-Regulating Valves (PRVs). PRVs are restricted in use on 
fire protection water systems by NFPA 24. Where essential, PRVs shall be 
installed on individual services rather than on the main piping. ~~ere PRVs 
are provided in mains supplying systems or portions of systems with fire 
hydrants, automatic sprinkler systems, or other installed fire protection, the 
following features shall be provided to safeguard against failures and to 
facilitate maintenance: 

a) Control valves on each side of the PRVs. 

b) Bypasses around PRVs. 
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Section 6: FIRE EXTINGUISHING SYSTEMS 

6.1 Automatic Sprinkler Systems 

6.1.1 Characteristics. Properly engineered and installed automatic 
sprinkler systems are designed to detect the presence of fire, activate both 
local and remote (fire department) alarms, and distri~ute water in sufficient 
quantity to either control or extinguish the fire. Sprinkler specifications 
shall include provisions regarding sprinkler contractor qualifications. 

6.1.2 Application Requirements. The following requirements are in 
add~t10n to the sprinkler requirements listed in Section 4, and sprinkler 
protection required by applicable NFPA codes and standards specifically 
referenced herein. Sp~inkler protection shall be provided in the following 
facilities: 

a) Any new building over 15,000 square feet gross floor area 
unless permitted by chapter 4, Special Occupancies and Hazards of this 
handbook. 

b) Any facility whose operational impair.ment would reduce the 
operational readiness and responsiveness of strategic or tactical defensive 
and offensive capability. 

c) Any facility containing direct war fighting assets including 
combat aircraft, naval vessels, and tactical vehicles. 

d) Technical, industrial, and commercial type buildings, including 
hangars, shops, and laboratories used for production, repair, experimental 
testing, inspection, electronics overhaul facilities, or processes, services, 
or equipment involved with mission support. 

e) Facilities containing significant amounts of critical equipment 
or equipment which requires a long lead time to replace. Such equipment or 
material includes training devices such as simulators for flight, navigation, 
weapons, radar, or gunnery training. 

f) Buildings four stories or more in height, measured from the 
lowest grade, regardless of occupancy. 

g) Facilities and contents of high monetary value (e.g., a 
combined facility and content replacement value exceeding 2.5 million 
dollars.) 

h) Windowless structures in accordance with NFPA 101. 

i) Underground structures. 
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j) Commissaries and exchanges over B,DOO square feet 
2 (743.49 m). 

k) New multi-story buildings which are accessible to the 
physically disabled. 

1) Clubs including officer. non-commissioned officer. and 
enlisted; bowling centers, craft shops, including auto hobby shops, 
woodworking shops; and similar facilities. 

rn) Facilities of Type III, Type IV, and Type V construction over 
two stories in height. 

n} Child development centers. 

0) Renovation of existing buildings of Type III, Type IV and Type 
V construction over 8,000 square feet. 

6.1. 3 Fire Administration Authorization Act of 1992. In addition to the 
requirements above, automatic sprinklers shall be provided in multi-family 
housing and federal employee office buildings. For sprinkler requirements in 
multi-family housing, refer to par. 4.2. For new or renovated Federal 
employee office buildings under four stories in height, provide sfrinklers in 
hazardous areas as defined by NFPA 101. For new or renovated Federal employee 
office buildings four or more stories in height, comply with par. 6.1.2, item 
f). Federal employee office buildings are defined as any building with 25 or 
more Federal employees. 

6.1.4 Desiqn Requirements. Sprinkler systems shall use equipment and 
devices listed by a NRTL. Sprinkler systems for light, ordinary, and extra 
hazard occupancies shall follow applicable criteria set forth in NFPA 13 and 
NFPA 16, Deluge Foam-Water Sprinkler and Foam-Water Spray Systems. Sprinkler 
water requirements are stipulated in chapter 5, Water Supply For Fire 
Protection of this handbook. 

6.1.4.1 Hvdraulic Calculations. New sprinkler systems with areas over 1500 
square feet shall be designed using hydraulic calculations. Use of pipe 
schedule designs is strongly discouraged for any sprinkler system. Required 
discharge densities and areas of discharge operation are given in Table 5.1.2. 
Calculations shall follow the format of NFPA 13. Pipe friction losses and 
equivalent lengths of pipe for fittings and valves shall be in accordance with 
NFPA 13. 

Note: Additions to existing pipe schedule systems may be designed 
using the pipe schedule method. 

6.1.4.2 Sprinkler Coverage. In buildings protected by automatic sprinklers, 
sprinklers shall provide coverage throughout 100 percent of the building. 
This includes, but is not limited to, telephone rooms, electrical equipment 
rooms, boiler rooms, switchgear rooms, transformer rooms, and other electrical 
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and mechanical spaces. Coverage per sprinkler shall be in accordance with 
NFPA 13, except that it shall not exceed 225 square feet for light hazard 
occupancies or 130 square feet for ordinary hazard. 

Exception 1: 

Exception 2: 

Facilities that ara designed in accordance with NFPA 13R 
and NFPA 13D. 

Sprinklers may be omitted from small rooms which are 
exempted for specific occupancies in accordance with NFPA 
101. 

0.1.4.3 Connection~ tn Exterior Fire Reporting Systems. Where sprinklers 
are located at facilities with station or base fire reporting systems, the 
sprinkler systems shall be electrically connected to the fire reporting system 
for transmission of sprinkler water flow alarms. 

6.1.4.4 Strainers. Where water conditions warrant, or systems involve high 
velocity flows, riser strainers shall be installed. 

6.1.5 Sprinkler Shop Drawings. Sprinkler shop drawings shall be prepared 
and submitted by a qualified sprinkler contractor. 

6.2 Water Spray Systems 

6.2.1 Requirements. Design requirements for water spray systems shall 
conform to NFPA 15, Water Spray Fixed Systems For Fire Protection. 

6.3 Foam Systems 

6.3.1 Requirements. The NFPA Fire Protection Handbook and PM Loss 
Prevention Data Sheets contain data and information concerning installation 
and arrangement of foam systems for various types of Class B (flammable 
liquids) hazards. Foam installations shall be in accordance with NFPA 11, 
NFPA 11A, Medium- and High-Expansion Foam Systems, NFPA 16, and NFPA 16A, 
Installation of Closed-Head Foam-Water Sprinkler Systems. 

6.4 Standpipe Systems. When required, standpipe systems shall be 
installed in accordance with NFPA 14, Installation of Standpipe and Hose 
Systems. 

Exception: Residual pressure requirements specified in NFPA 14 may be 
omitted for buildings under 150 feet in height where fire 
department apparatus are expected to boost pressure in 
standpipe systems. 

55 



MIL-HDBK-100SB 

6.4.1 Class I Standpipe Systems 

a} Class I standpipe systems shall be provided in the stair towers 
of buildings four stories or more in height. These systems shall not include 
hoses. 

b) Class I standpipe systems shall also be provided in facilities 
where it is not practical to reach major portions of the building with fire 
fighting hose lines extended from the exterior of the building, regardless of 
building height. 

"6.4.2 Cl_ass II and Class TTT St.qndpipes. Class II and Class III 
standpipes shall not be permitted. 

6.5 Dry Chemical Extinguishing Systems 

6.5.1 Application. Fixed dry chemical systems are approved for protection 
of certain types of special occupancies, hazards, and facilities, such as 
cooking surfaces, cooking exhaust systems, dip tanks, and other operations 
involving flammable liquids. 

6.5.2 Design Requirement. Dry enemiesl systems shall conform to NFPA 17. 
Dry Chemical Extinguishing Systems. 

6.5.3 Limitations. Dry chemical agents should not be used to protect 
sensitive electronics. 

6.6 Carbon Dioxide Systems 

6.6.1 Application. Carbon dioxide systems are normally effective against 
flammable liquid (Class B) and electrical (Class C) fires. New systems are 
not authorized in occupiable areas. 

6.6.2 Design Requirements. Carbon dioxide systems 
12, Carbon Dioxide Extinguishing Systems. 

6.7 Halon 1301 Systems 

shall conform to .... .." ..... 
,&,111: rn. 

6.7.1 Application. Installation of new Halon 1301 systems is prohibited 
except by special approval of the AHJ in the component office listed in par. 
1. 3.5. 

6.8 Portable Fire Extinauishars. Portable firs extinguishers shall be 
provided in accordance with NFPA 10, Portable Fire Extinguishers. 
Extinguishers should be provided as part of the construction contract. 

6.S.1 Extinguisher Cabinets. Recessed or semi-recessed enclosed cabinets 
shall be provided in all facilities except storage and industrial occupancies. 
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6.9 Wet Chemical Extinguishing Systems 

6.9.1 Application. Fixed wet chemical systems are suitable for protection 
of certain types of special occupancies, hazards, and facilities, such as 
cooking surfaces, cooking exhaust systems, and dip tanks. 

6.9.2 Desian Requirements. Wet chemical systems shall conform to NFPA 
17A, Wet-Chemical Extinguishing Systems. 
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Section 7: FIRE ALARM SYSTEMS 

7.1 Fire Alarm Reporting Systems 

7.1.1 Applications. Fire alarm reporting systems are the base-wide 
reporting systems which connect the building fire alarm control panel(s) and 
street boxes to the base fire department. Install fire alarm reporting 
systems in occupied areas and buildings as a means for automatically and 
manually reporting fires to station or base fire departments or to other 
central alarm locations as required to implement fire fighting operations and 
emerge~cy action. Required systems are to be telegraphic, telephonic, radio, 
or supervised conductor types. Consider compatibility of extensions of fire 
reporting systems with existing equipment. Do not provide fire reporting 
systems at isolated small areas, ammunition and ordnance storage, and similar 
restricted areas where personnel reporting systems are not generally expected 
to be present. Do not require reporting systems in family housing areas that 
are remote from the main built-up area of the activity or station. 

7.1.2 Requirements. Alarm reporting systems shall conform to NFPA 1221, 
Installation. Maintenance, and Use of Public Fire Service Communication 
Systems or NFPA 72, and shall provide the following where applicable: 

a} Transmission of coded signals to fire department headquarters 
and other central locations; 

b) Permanent record of alarm signal, time, and date; 

c) Automatic supervision of alarm initiating circuits; 

d) Automatic conditioning for transmission of signals under line 
fault conditions or signal ground, single open, or both; and 

e) Automatic testing of radio ·signaling devices. 

7.2 Fire Alarm Evacuation Systems 

7.2.1 Applications. Fire alarm evacuation systems shall be 
provided in the following locations! 

a) Buildings required by NFPA 101. 

b) Buildings with an occupant load of 200 or more. 

c) Multi-story buildings with an occupant load of 20 persons or 
more above or below the level of exit discharge. 

d) UOPH, UEPH, and similar sleeping facilities. 
and similar lodging facilities. 
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e) Buildings requiring automatic detection or suppression systems. 

7.2.2 Reguirements. These systems consist primarily of manual pull 
stations and fire alarm indicating devices. Automatic alarm initiating 
devices such as detectors and water flow alarms shall be connected to these 
systems when provided. Fire alarm systems shall be connected to a central 
alarm location, fire department, or alarm monitoring location. Building fire 
alarm evacuation systems shall be installed in accordance with NFPA 72. Fire 
alarm systems shall be independent, stand-alone systems which are not an 
integral part of a security, an Energy Monitoring and Control System (EMCS) , 
or other systems. Fire alarm systems may be connected to security systems or 
an EHCS for monitoring purposes only, but shall in no way rely on any 
components of those other systems for operation. 

Exception: Existing fire alarm systems which are controlled by an 
EMCS. 

7.2.2.1 Requirements of the UFAS and ADA. Placement and installation of 
audiovisual warning devices shall be in accordance with the UFAS and the ADA. 

7.3 Automatic Fire DetAction SYstems 

7.3.1 Applications. Fire detection systems shall be provided in areas 
required by this handbook and should be limited to these applications. 
Detection systems shall be provided in areas requiring fire detection by NFPA 
standards and specific criteria contained herein. 

7.3.2 Requirements. Fire detection systems shall conform to the 
applicable provisions of NFPA 72, the UFAS and the ADA. Detection systems 
shall be arranged to alert building occupants and to transmit a signal to a 
constantly attended location. Fire detection systems shall be independent, 
stand-alone systems which are not an integral part of a security system, an 
EMCS, or other systems. Fire detection systems may be connected to security 
systems or an &MCS for monitoring purposes only, but shall in no way rely on 
any components of those other systems for operation. 

Exception: Existing fire detection systems which are controlled by an 
EMCS. 

7.3.3 Detection Systems. Detection systems, especially smoke detection 
systems. require significant maintenance. It is critical that the required 
detectors are properly installed and maintained. Providing detectors in 
locations that are not required increases the already high maintenance costs 
of alarm systems and strains the maintenance program for critical detection 
systems. If a facility warrants protection and criteria does not require 
detection, protection should be accomplished by sprinkler protection, 
preferably wet pipe sprinklers which provide superior protection with little 
maintenance. 

59 



MIL-HDBK-IOOBB 

~: Battery-powered smoke detectors are not approved. 

7.3.3.1 Smoke Detection and Destratification Fans. The area of protection 
for smoke detection devices permitted by NFPA 72 shall be reduced by 50 
percent where destratification fans are used. 

Exception: This restriction does not apply to thermal or flame 
detection devices or to residential occupancies. 

7.3.4 Addressable Interior Fire Alarm Systems. For large systems, the 
designer should consider using addressable systems to minimize installation 
~and maintenance costs. 

Note 1: 

Note 2: 

For Air Force projects, unless automatic suppression systems 
are required herein or by other guidance, complete automatic 
fire detection systems and portable fire extinguishers 
constitute the minimum level of acceptable fire protection for 
new construction. Smoke detectors in return air plenums do not 
meet this minimum level. 
For Air Force projects, when a system is divided into four or 
more zones, a graphic annunciator constructed of engraved 
phenolic or metal material shall be installed at a location 
determined by the host fire department. 

7.4 Shop Drawings for Fire Alar.m Systems. Fire alarm drawings shall be 
prepared and submitted by a qualified fire alarm contractor. Shop drawings 
are required to be submitted for fire alarm reporting systems, fire alarm 
evacuation systems, and automatic fire detection systems. 
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APPENDIX A 
UNIFORM BUILDING CODE AND NFPA 220 EQUIVALENTS 

UBC NFPA 220 

Type I (FR) Type I (443 ) 
Type I (332) 

Type II (FR) Type II (222) 

Type II (One Hour) Type II (111) 

'fype II 
,,..,,, 
\J.'( , Type II (000) 

Type III (One Hour) Type III (211) 

Type III (N) Type III (200) 

Type IV (HT) Type IV (2HH) 

Type V (One Hour) Type V (111) 

Type V (N) Type V (000) 
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APPENDIX B 
COMMON CLASSIFICATION OF OCCUPANCIES FOR DOD 

1. Classification of Occupancies. To assist the user of this handbook, 
selected DOD facilities are listed by specific USC occupancy classifications. 
These classifications are based on the norm for a majority of DOD 
installations. An installation may encounter unique conditions and may 
require a different classification for an individual facility. 

A. Group A Occupancies 

(1) Division 1 

(2) Division 2 

(3) Division 2.1: Chapels, churches, clubs (officer, non­
commissioned officer, enlisted), recreati'on centers, theaters, gymnasiums, 
fitness centers i etc. 

(4) Division 3: Education centers and training facilities. 

(5) Division 4 

B. Group B Occupancies 

(1) Division 1 

(2) Division 2: Air rework and depot repair facility, exchanges, 
commissaries, office buildings, medical and dental clinics, wood hobby shops, 
dining facilities, general purpose warehouses, etc. 

(3) Division 3: Aircraft hangars. 

(4) Division 4 

c. Group E Occupancies 

(1) Division 1: DOD dependent schools. 

(2) Division 2 

(3) Division 3: Child development facilities. 

D. Group H Occupancies 

(1) Division 1: Ordnance plants. 

(2) Division 2: Use of flammable and combustible liquids. 
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APPENDIX B (Continued) 

(3) Division 3: Storage of flammable and combustible liquids. 

(4) Division 4: Vehicle repair garages and auto hobby shops. 

(5) Division 5: Aircraft repair hangars utilizing welding or highly 
flammable liquids, aircraft fuel cell and system repair facilities, etc. 

(6) Division 6 

(7) Division 7: Flammable and combustible warehouses. 

E. Group I Occupancies 

(1) Division 1.1: Hospitals. 

(2) Division 1.2: Medical ano dental clinics with patients 
incapable of self preservation. 

(3) Division 2 

(4) Division 3: Detention and correctional facilities. 

F. Group M Occupancies 

(1) Division 1 

(2) Division 2 
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APPENDIX C 
OCCUPANCY HAZARD CLASSIFICATION FOR DETERMINING AUTOMATIC 

SPRINKLER DENSITIES AND HOSE STREAM DEMANDS 

1. Classification of Occupancies. The principal occupancy classifications 
are light hazard, ordinary hazard, and extra hazard. Listed below are the 
clasaifications with examples of common occupancies listed under each. The 
basic hazard classification of an occupancy does not define tbe fire hazard 

.present in all areas of that occupancy. If more hazardous processes or areas 
exist within a given occupancy, they shall be protected in accordance with the 
fire protection requirements pertaining to the hazard classification of that 
area. The classification for unlisted occupancies shall be determined from 
the definitions or by comparison with one of the listed occupancies. 

A. LiO'ht Hazard Occupancies. Occupancies or portions of occupan'cies 
where the quantity and combustibility of the contents are low and fires with 
relatively low rates of heat release are expected. Small, scattered amounts 
of flammable liquids in closed containers are allowable in quantities not 
exceeding 5 gallons (20 L). The following ~re examples of light hazard 
occupancies: 

(1) Churches and chapels 

(2) Gymnasiums 

(3) Clinics (dental, outpatient, patient areas only) 

(4) Hospitals 

(5) Data processing areas 

(6) Mess areas 

(7) Dispensaries (patient areas only) 

(8) Drill halls (not used for storage or exhibition) 

(9) Disciplinary barracks 

(10) Offices 

(11) Child development centers 

B. Ordinary Hazard Group 1 Occupancies. Occupancies or portions of 
occupancies where combustibility is low. quantity of combustibles is moderate, 
stockpiles of combustibles do not exceed 8 feet (2.5 m), and fires with 
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moderate rates of heat release are expected. Modest, scattered amounts of 
flammable liquid, in closed containers are allowable in quantities not to 
exceed 20 gallons (75 L). The following are examples of Ordinary Group 1 
occupancies: 

(l) Armories 

(2) Sheet metal shops 

(3) Bowling alleys 

(4) Ship fitting shops 

(5) Clubs (officer, enlisted personnel, etc.) 

(6) Kitchens and bakery 

(7) Small stores 

(8) Theaters and auditoriums 

(9) Welding shops 

(10) Forge shops 

(ll) Laundries 

(12) Automobile parking garage 

(13) Electronics assembly and repair 

c. Ordinary Hazard Group 2 Occupancies. Occupancies or portion of 
occupancies where quantity and combustibility of contents is moderate, stock 
piles do not exceed 12 feet (4 m), and fires with moderate rate of heat 
release are expected. Moderate, scattered amounts of flammable liquids in 
closed containers are allowable in quantities not to exceed 50 gallon (200 L). 
Small amounts of flammable liquids may be exposed as required by normal 
operations. The following are example. of Ordinary Hazard Group 2 
Occupancies: 

(l) Commissaries 

(2) Exchanges 

(3) Air rework facilities 

(4) Boiler rooms 
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(5) Electrical maintenance shops 

(6) Engine and generator rooms 

(7) Laboratories 

(8) Refrigeration and air compressor rooms 

APPENDIX C (Continued) 

(9) Switchgear rooms 

(10) Machine rooms 

(11) Printing shops (using inks having flash points above 110 degrees 
F [44 degrees C] 

(12) Libraries 

(13) Piers and wharves 

(14) Vehicle repair garages 

(15) Woodworking shops 

D. Special Occupancies. Special occupaneies are facilities or areas 
which cannot be assigned a specific classification because of special 
protection requirements. This classification includes, but is not restricted 
to, the following occupancies: 

(1) Flammable and combustible liquids 

(2) Aircraft hangars 

(3) Engine test cells 

(4) Missile assembly 

(5) Ordnance pl&nt~ 

(6) Rubber tile storage 

(7) Warehouses (high piled or high rack storage) 

(S) Foam rubber or plastic storage 

Note: Refer to Section 4 and the appropriate NFPA codes and 
standards. 
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APPENDIX D 
PROCEDURE FOR DETERMINING 

FIRE FLOW DEMAND FOR UNSPRINKLERED FACILITIES 

1. The following procedure shall be used to determine the required fire flow 
demand and duration for buildings that are not fully sprinklered. 

A. Step One - Determine the Classification of Occupancy. Appendix C 
lists the classifications of occupancy hazard as Light, Ordinary Group 1, 
Ordinary Group 2, and Extra. 

B. Step Two - Determine the water Demand Weighted Factors. The table is 
divided into three weighted value categories for fire flow and duration in 
each occupancy classification. These categories are determined from the 
values established in the six factors discussed below. The final value is 
determined by adding the values obtained from all six factors. See sample 
calculations in Appendix D, par. D. 

(1) Weighted Factors. The six factors to be assigned weighted 
values are as follows: 

(a> ReSDonse Time by Fire Department. Most installatioDs have 
on-site fire departments which are familiar with hazards of buildings within 
the facility. The longer the response time for manual fire fighting, the 
greater the water demand and duration. Traffic flow is a factor and traffic 
congestion is equivalent to a longer response distance. The fire department 
response weighing factors are as follows: 

Type of Fire Department Response Value 

On-site (within 1 mile) 1 

On-site (over 1 mile but less than 3 miles) 2 

On-site (3 miles or greater) 3 

Off-site (less than 2 miles) 2 

Off-site (2 miles or greater) 3 

(b) Type of Construction. Par. 2.1.4 requires that type of 
construction comply with the UBC. As structural fire integrity is reduced, 
water demand and duration will become greater. In addition, the 
combustibility of construction will add to the water demand for an 
unsprinklered building. The type of construction weighted values are as 
follows: 
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Type of Construction 

Type I 1 

Type II 2 

Type II! 3 

Type IV 2 

Type V 5 

(c) Number of Stories. Fire fighting is more difficult for 
multistory buildings. Furthermore, fire spreads faster vertically than 
horizontally. Fire in mUltistory buildings are more difficult to contain and 
have higher water demands. Ona-story buildings with high ceiling heights (20 
feet or greater) shall be considered multistory. The weighted values for 
number of stories of a facility are as follows: 

Number of Stories 

Single Story 

Two or more stories 

1 

2 

(plus 1 point for each floor 
more than two; maximum 6 
points) 

(d) Separation Distances. The model building codes and NFPA BOA 
provide that a separation distance of 60 feet or more does not require 
protection of exterior wall from exposure. The codes indicate that a 
separation distance of 20 feet or leas requires one hour or more fire 
resistanoe construction. Water demand for protecting exposed facilities 
increases as separation distance decrease. In addition, exterior fire 
fighting is hampered as building separation distances are reduced. The 
weighted value. for the building separation distances are as follows: 

Set>aration Distant"!f!!11 (Feet) ~ 

60 or more 1 

21 to 59 2 

20 or less 4 
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(e) Building Floor Area. Fire fighting water demands are 
higher for larger unsprink1ered buildings. The weighted values for the 
building floor area factor are as follows: 

Area (Square Feet) Value 

7500 or leas 1 

7501 to 15,000 2 

15,001 to 25,000 3 

25,001 to 40,000 4 

Greater than 40,000 5 

(f) Fire Fighting Acce8s. Studies conducted by fire 
departments have demonstrated that a responding engine company ahall be within 
180 feet of a fire to effectively control it. This distance is based on the 
U8e of a 30-foot 8tream of water and 150 feet of fire hose. The fire hose 
distance must be measured as the hose would layover the terrain from the fire 
,pparatu8. Ideally, this distance should be to any part of the first three 
stories of a building, either by use of ground ladders through windows or by 
use of windows. The efficiency of the manual approach 1s reduced as greater 
hose connections are required. The weighted values for fire fighting access 
based on hose layout distances are as follows: 

t!aximum Hose La=t:-out (Feet) ~ 
(First three stories) 

180 or les8 1 

181 to 230 2 

Greater than 230 4 

C. Step Three - Determine Fire Flow and Duration. Using the occupancy 
classification and 8~~~ation of weighted values of the six factors, select the 
required water demand for fire flow and duration from Table D1. 
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TABLE D1 
WATER DEMANDS FOR UNSPRINKLERED FACILITIES 

TOTAL WEIGHTED VALUE 

Occupancy Hazard Fire Flows Duration 

I 
Claiisification 

I 
( .. pm at 20 psi (minutes) 

residual pressure) 

6-10 11-15 16+ 6-10 11-15 16+ 

Light 750 1125 1500 60 90 120 

Ordinary Group 1 1000 1500 2000 90 120 150 

Ordinary Group 2 1500 2250 3000 90 120 150 

Extra 2500 3750 5000 150 195 240 

" 
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D. Examples Calculations 

", 

(1) Administration Office Building (Light Hazard) 

Factors 

2. 

3. 

4. 

5. 

6. 

Fire department response 
On-site (within 1 mile) 
Type of Construction: 
Type II 
Number of Stories: 
Two stories 
Separation Distance: 
30 feet 
Building Floor Area: 
22 r OOO 8quar~ feet 
Fire fighting Access: 
170 feet 

Total Weighing Value 

Per Table D1: 1125 gpm for 90 minutes 

(2) Welding Shop (Ordinary Group 1) 

Factors 

1. 

2. 

3. 

4. 

5. 

6. 

Fire department response 
Off-site (within 2 mile) 
Type of Construction: 
Type II 
Number of Stories: 
Single story 
Separation Distance: 
20 feet 
Building Floor Area: 
22.000 square feet 
Fire fighting Access: 
250 feet 

Total Weighing Value 

Per Table D1: 2000 gpm for 150 minutes 

(3) Barracks (Light Hazard) 

71 

Values 

I 

2 

2 

2 

3 

2 

12 

Values 

2 

3 

1 

4 

3 

4 
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Factors 

1. 

2. 

3. 

4. 

5. 

6. 

Fire department response: 
On-site (more than 3 mile) 
Type of Construction: 
Type II 
Number of Stories: 
Three stories 
Separation Distance: 
40 feet 
Building Floor Area: 
9,000 square feet 
Fire fighting Access: 
200 feet 

Total Weighing Value 

Per Table 5.2.1: 1125 gpm for 90 minutes 
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Values 

3 

2 

3 

2 

2 

2 
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Commercial Cooking Equipment. 

Life Safety Code. 
Smoke and Heat Venting Guide. 
Standard for Chimneys, Fireplaces, and Vents. 
Building Construction. Standard T}~as. 
Indoor General Storage. 
Recommended Safe Practices for Outdoor General 
Storage. 
Rack Storage of Materials. 
Storage of Rubber Tires. 
Protection of Records. 
Building Construction and Demolition Operations. 
Marinas and Boatyards. 
Fire protection for Vessels During Construction, 
Repair, and Lay-up. 
Tank Vehicles for Flammable and Combustible 
Liquids. 
Aircraft Fuel Servicing. 
Aircraft Hangars. 
Aircraft Fueling Ramp Drainage. 
production, Processing, Handling -and Storage of 
Titanium. 
Production, Processing, Handling and Storage of 
Zirconium. 
Storage of Ammonium Nitrate. 
Separation Distances of Ammonium Nitrate and 
Blasting Agent •. 
Explosives Materials. 
Mobile Homes Including Mobile Home Parks 
Requirements. 
Manufacture of Aluminum or Magnesium Powder. 
Prevention of Dust Exp108ion in Plastics 
Industry. 
Prevention of Dust Explosions in Woodworking and 
Wood Floor Manufacturing Plants. 
Libraries and Library Collections. 
Museums and Museum Collections. 
Fire Hose Connections. 
public Fire Service Communications. 

Fire Protection Handbook. 
National Fire Codes, Vo1~es 1-16 inclusive. 

NAVY, u.S. Navy Pub1icationa & Forms Center, Philadelphia, PA 19120. 

NAVFAC DM-22 Petroleum Fuel Facilities. 
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Complete Enclosure (Hush-House) 
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12 
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39 
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Aircraft Hangars 
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Adjacent Areas ..... 
Agent Requirements 
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Supplementary Systems . . . . . . . . 
Types of Overhead Foam-Water Sprinkler System 
Water Supplies 
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Automatic Smoke Removal Systems 

37 
39 
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37 
38 
38 
37 
36 
36 
36 
37 
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40 
1 
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Correctional Facilities . . . . . . . . . . . . . .... . 24 
Automatic Sprinkler Systems 

Ordnance Facilities 
Personnel Housing 

Bin Storage . . 
Building Construction . . 
Building Height . . . . . 
Bulk Tank Vehicle Parking 
Bunkers 
Burning behavior 
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Electronic Equipment Installations 
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Carbon Dioxide Systems 

Application 
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Ceiling 
Combustible Suspended 

Ceiling Finished • • • • • 
Child Development Centers 

Definition 
Locations ..... 
Type of Construction 

Child Development Facilities 
Other . . . . 

Classification of Occupancies 
Coal 

Bins 
Bunkers 
conveyor Belts 
Handlinll 
Inacti ve Piles 
Low-grade 
Silos 
Storage . 

Combustible Liquids 
Floatinll Pan 
Hydraulic Test Facilities 
Indoor Storage Areas 
Internal Floating Roof Tanks 
Outdoor Storage Limitations 
Prefabricated Structures 
Protection of Storage Tanks 
Pump Houses 
Separation 
Spill Containment 
Storage Areas 
Under PresBure 

Combustible Material 
Combustible Roof 
Conduit 

Penetrations .... 
Prohibited Locations 

Conflicts in Criteria • 
Construction Type 

:Bunkers . . . . . . . . . • . . 

Conveyor belt 

Correctional Facilities • • . . 
Department of Defense Dependent 
Libraries 
Magazines 
Pesticide Handlinll Facilities 
Pesticide Storalle Facilities 

Coal 
Warehouse Facilities 
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Cooking Equipment . . . 
Cooking Facilities 
Correctional Facilities 

. Def ln1 tiona . . 
Deluge Systems 

Construction Type 
Hardware 
Interior Finish 
Locking Devices 
Requirements 

Ordnance Facilities 
Department of Defense Dependent Schools 
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PREFACE 

The Eastern Environmental Radiation Facility (EERF) helps solve 

problems defined by the Office of Radiation Programs. The Facility 

provides capability for evaluating radiation sources through environmental 

studies, nationwide surveillance, and laboratory analysis. The EERF also 

provides special analytical support for Environmental Protection Agency 

Regional Offices and other federal government agencies as requested as 

well as technical assistance to the radiological health programs of state 

and local health departments. 

This report presents results of the survey conducted by EERF personnel 

to assess environmental radioactivity remaining from operations of 

nuclear-powered vessels at Ingalls Shipyard, Pascagoula, MissiSSippi • 

Since Ingall s shipyard will no longer build or service nuclear powered 

ships and has completed the decommiSSioning of the nuclear support 

facilities, an additional purpose of the survey was to determine if there 

is any remaining radioactivity from previous operations which could 

contribute to significant population exposure. 

Readers of our reports are encouraged to bring comments, omissions or 

errors to our attention. 

Charles R. Porter, Director 

Eastern Environmental Radiation Facility 
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INTRODUCT ION 

Since 1963, the Eastern Environmental Radiation Facility (EERF), U.S. 

Environmental Protection Agency (USEPA), in cooperation with the U.S. 

Naval Sea Systems Command (NAVSEA) has conducted several surveys of ports 

serving nuclear powered vessels on the Atlantic, Gulf, and Pacific coasts, 

including Pearl Harbor (Ca77, Ca79). These surveys assessed whether 

nuclear powered vessel operations, including berthing, repair, and 

servicing, have created elevated levels of environmental radioactivity. 

The surveys emphasized sampling those areas and pathways that could result 

in significant exposure to the public. 

Ingalls Shipbuilding Division (ISO), Pascagoula, Mississippi, was 

surveyed by EERF personnel in December 1981. This was the first survey of 

this facil ity by the EPA in its series of harbor surveys. The survey was 

requested by NAVSEA in conjunction with Ingall s' plan to decommission the 

ISO, which has discontinued work on nuclear powered vessels. Two main 

areas were surveyed: the harbor and the Submarine Overhaul and Refueling 

Building (SORB). Representatives from the Mississippi State Board of 

Health participated in the survey. 



CHARACTERISTICS OF INGALLS SHIPBUILDING SITE (Bu75) 

Ingalls Shipbuilding consists of two major facilities, one on the 

and one on the west bank of the Pascagoula River where it meets the 

Mississippi Sound (see Fig. 1). The east bank shipyard, which has been 

used to construct, overhaul, and refuel nuclear submarines, is bordered on 

the north and east by the city of Pascagoula. The west bank facilities 

were not utilized in nuclear operations at Ingalls, and therefore, were 

not included in this survey. 

The Pascagoula River channel extends into the Mississippi Sound and 

permits the area of the ri ver between the shipbuil dl ng facil ities to be 

used by commerc ial shipping interests for reachi ng the Port of Pa scagoul a 

located north of ISO. The channel is 350 feet wi de and n , ........ +; .... .::to 1 mil es ~ • .> /lau,-,,,,,,, ..... , 

1 ong. It is maintained at a depth of thirty-eight feet at mean low tide 
"">'0 

by dredging. The river bottom is comprised primarily of sediment. 

Most of the water is accessible to the public by boat with the 

exception of certain areas which are restricted for security reasons. 

There is commercial fishing in the area. 

2 
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Fig. 2 Survey Locations Offsite for Background Measurements 
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Harbor Survey 

The sampling locations covered a large area as shown in Figs. 2-5. 

Concentrated sampling was performed in close proximity of the ISD east 

bank facilities and primarily in locations where, based on shipyard 

operations, radioactivity most likely could be found (Fig. 3). 

Di scussions with representatives of NAVSEA and local shipyard personnel 

helped determine our sampling locations. 

An underwater scintillation probe' utilizir~ a lO-centimeter by 

ID-centimeter sodium iodide detector was used with a 1024 channel pulse 

height analyzer to help locate areas of radioactivity. AID-minute 

background spectrum was taken at the mouth of Mary Walker Bayou (site B-1, 

Fig. 2) for subtracting from counts taken at other sampling locations. 

All probe counts were made for 10 minutes. Locations of probe 

measurements are shown in Fig. 3. The underwater scintillation probe has 

been useful in past surveys to select areas for dredge sampling of bottom 

sediment. Sediment samples, identified in Table 2, were taken at locations 

where radioactivity seemed most probable based on shipyard operations. 

Extensive sampl ing was performed at all dry docks, berthing areas, repair 

facilities, and at the radio~Gtive liquid effluent discharge point which 

had been deactivated in 1972. A standard Peterson dredge was used to 

sample approximately the top 10 centimeters of sediment. The samples were 
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dried at 1l0·C, ground to a fine powder, placed in a 400 cm3 "cottage 

cheese container, l! and counted on a G€(Li) or intrinsic germanium detector. 

Sediment core sampl es in past surveys have been useful in defi ni ng the 

vertical distribution of radioactivity. Also, radioactive materials from 

past operations which were subsequently covered with sediment might be 

observed in the deep core samples. These samples were taken by divers at 

locations noted in Fig. 4. A 2.4-centimeter diameter by 61-centimeter 

tube was used for sample collection. The tube was pushed into the bottom 

as far as possi bl e and then the ends were capped. When the core sampl es 

arrived at the laboratory, they were frozen and cut into 5.1 centimeter 

sections except for the first section which was sometimes 7.6 or 8.9 

centimeters. T ......... ,.. ........ '" 
I lit:' \". UI 0;; sections were counted in the wet state on a Ge(Li) 

or intrinsic germanium detector. 

One gallon water samples were collected at the sites noted in Fig. 3 

and analyzed for gamma emitters. 

Aquatic life samples, consisting of oysters, assorted small fish, 

shrimp, and crabs were collected where available in the area and analyzed 

for gamma-emitting radionuclides. Sample preparation for counting 

consi sted of cutti ng and packi ng the material in 400 cm3 "cottage cheese 

containers. " 

Direct gamma radiation exposure measurements were made at the 

locations noted in Fig. 5 using a pressurized ionization chamber (PIC) 

(De72). Those areas accessible to the public were of particular interest. 
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Survey of Submarine Overhaul and Refueling Building (SORB) 

The building survey evaluated the extent of contamination of the 

Submarine Overhaul and Refueling Building (SORB). This building formerly 

housed the support systems required for overhauling and refueling nuclear 

powered submarines. The SORB has been surveyed and decontaminated by 

Ingalls in anticipation of converting it for non-nuclear activities. The 

Ingalls survey began in 1980 and employed a survey work force of about 100 

people. The entire building was laid out in a grid system and surveys 

were made to ensure that walls, ceilings, floors, and pavement are below 

operational limits: < 450 pCi/100 cm2 for surfaces and < 30 pCi/gm 

(Co-50 equivalent) for bulk material (earth, ground coverings, paint or 

buiiding materials). All contaminated equipment, piping, and ventilation 

systems were removed and shipped offsite as radioactive waste. Therefore, 

the EERF survey was mainly done in empty, stripped-down rooms within the 

SORB which were extensively identified with grid numbers. 

Gamma exposure levels were measured at appropriate locations inside 

and adjacent to the SORB with scintillation survey meters (Ludlum Model 

12S) and pressurized ionization chambers (Reuter-Stokes Environmental 

Monitor Model RSS-111). In areas where there was a potential for alpha 

contamination, an alpha survey was done with an Eberline PAC-1SA portable 

alpha counter. 

Air samples were collected to determine the presence of airborne gamma 

and beta emitters, and a mositure sample was collected to determine if 
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tritium was present. A high volume air sampler with an MSA dust filter 

was used to collect particulate gamma emitters, and a low volume !lI;VO nllmn ..... ,.. ..... t" 

was used with a drierite column to collect moisture in the air for tritium 

analysis. 

Representatives of NAVSEA and shipyard personnel indicated where they 

had found contamination in the SORB and also pointed out areas that had a 

high potential for contamination based on past shipyard operations. Paint 

and concrete samples were taken from these areas and the nuclide 

composition of any contaminated areas were determined with a Ge(Li) or 

intrinsic germanium detector. The sample material obtained from the walls 

of the rooms was mainly of two specific types: 3.5 gm paint samples and 

50 gm concrete samples. Five-hundred-gram soil samples were taken under 

the SORB and at other possibly contaminated locations. Fifty gram asphalt 

samples were also analyzed. Smear samples were taken to identify any 

removable surface contamination. Some of the smear samples, particularly 

those taken in remaining exhaust system ducts, were taken using millipore 

HAWP 4700 filter paper. This filter material is clear when inserted into 

10 ml of organic based liquid scintillation solution for counting. Counts 

from tritium were recorded on a 1 iquid scintillation counter to determine 

tritium surface contamination. 

It was recognized that gamma measurements could be influenced by 

materiais not associated with nuclear activities at the shipyard. One 

such material identified was a sand used for sand blast cleaning of 
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metals. The material, in local jargon, was referred to as "Black Beauty" 

due to its dark color. This high natural radioactivity material was well 

distributed throughout the shipyard. A radium, uranium, and thorium 

analysis was done on the material to document the content of natural 

radionucl ides. 
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RESULTS AND DISCUSSION 

Harbor Survey 

All samples were analyzed for gamr.1a-emi tti ng isotopes, particularly 

Co-60, a radi oi sotope resul ti ng from nuclear operati ons that has been 

measured in past surveys. In addition, air samples ~lere analyzed for beta 

acti vi ty. 

Since there are commercial and sport fishing in the area, aquatic life 

samples were collected in the publicly accessible waters. No 

radioactivity (other than natural 40K and 232Th ) above minimum 

detectable levels \'las found in any of the aquatic life samples other than 

a trace amount of Cs-137 (0.02 pCi/gm ! 65%) attributed to fallout. 

Results of the aquatic life sample gamma analyses are shown in Table 1. 

The sediment sampli ng was the most extensi ve, si nce recent releases of 

radioactivity will usually be detectable in the sediment. Samples were 

collected at 35 locations (Fig. 3) and only a trace amount of Co-60 

(0.013 pCi/gm! 45%) was detected at Site 3i. Except for the Co-60 

measured at this one sampling site, the only radionuclides detected were 

those attri buted to fallout and those which are naturally occurri ng as 

shown by the analyses of the background sample (Site B-1). Reported 

values for U-238 are attri buted to natural radioactivity. Sediment 

analyses data are reported in Appendix 1. 
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Core samples were collected at nine locations (see Fig. 4) to 

determine the vertical distribution of radioactivity in the sediment. The 

only detectable radionuclides were naturally occurring and those which are 

attributed to fallout. Results of core sample analyses are shown in 

Appendi x 2. 

Water samples were collected at seven sites (see Figs. 2 and 3) and 

analyzed for gamma emitters. All radionuclides detected were naturally 

occurring. Results of water sample analyses are shown in Table 2. 

Gamma shoreline measurements were made using a Reuter-Stokes RSS-111 

PIC at the locations indicated in Fig. 5. Gamma exposure rates ranged 

from 5.0 ~R/hr to 9.4 ~R/hr with an average of 6.5 ~R/hr (see Table 3). 

Some of the "Black Beauty" sand blasting material was obvious on the 

ground at locations G4, G5, and G6 and contributed to the slightly 

elevated gamma exposure rates at these locations. These sites not 

excluded, the average was in the range of normal background for other Gulf 

Coast towns, for example, Crystal River, Florida, 5.9 

~R/hr, Venice, Florida, 6.6 ~R/hr, Port Richey, Florida, 7.7 ~R/hr, and 

Inglis, Florida, 6.2 j.lR/hr (Le68)" 
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Table 1 

Results of Aquati c Li fe Sample Gamma Analyses 

Co 11ecti 0 n 1 Speci fi c Gamma 
Sample Type 

Locati on 
Ra d i 0 nuc 1 i de Acti vi ty (pCi Igm 

wet wei ghtl 

Oysters (background sample 1 Pascagoula River-N 40K l.6 + 18% 
of U.S. 90 Bridge 

Oysters Pi er No. 4 40K l.8 + 11% 

Assorted small fi sh, shrimp Pascagoul a Ri ver-N 40K 2.9 + 10% 
of U.S. 90 Bridge 

Assorted small fi sh Pascagou1 a Ri ver-N 40K 2.5 + 11% 
of U. S. 90 Bri dge 

Crabs SW of lbck No.4 40K l.1 + 50% 
137cs 0.02 + 65% 
232Th 0. 12 1 92% 

1Site locations are approximate, since these are aquatic life samples 
co 11ected underwater. 
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Table 2 

Results of Water Sample Analyses 

Locati 0 n 1 Radionuclide 2 Acti vi ty (pCi /1) 

Site 8-1 2l4Pb 38 + 62% 
2l48i 54 + 43% 

Si te 4 40K 200 + 53% 

Site 13 40K 180 + 80% 
2l4Pb 42 + 53% -
2l48i 44 + 52% 

Site 18 
40

K 160 + 89% 
2l4Pb 33 + 69% 
2l48i 31 + 70% 

Site 22 40K 240 + 48% 

Site 27 40K 170 + 85% 

Site 32 NDA3 

lLocations (sites) shown in Figs. 2 and 3. 

2The only radionuclides with detectable activity in the sample are 
those li sted in Table 2. All are naturally occurri ng members of the 
uranium and thorium decay series plus K-40. 

3No detectable acti vity (NDA). 
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Locati on 

G1 

G2 

G3 

G4 

G5 

G6 

G7 

G8 
, 

G9 

G10 

Gll 

G12 

G13 

G14 

GIS 

G16 

G17 

1 

Table 3 

Gamma Shoreline Measurements 
PIC Data 

Exposure Rate 

5.1 

7.6 

5.2 

8.6 

9.0 

9.4 

6.5 

7.0 

8.0 

5.5 

5.2 

7.0 

6.0 

5.5 

5.5 

5.0 

5.0 

lLocations (sites) shown in Fig. 5. 
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Survey of Submarine Overhaul and Refueling Building (SORB) and 

Mi scellaneous Areas 

Extensi ve samples of surface materi al s were taken to eval uate the 

extent of the contami nation of the SORB. A gamma analysi s was done on 

paint samples at 92 sites and concrete samples at 12 sites identified in 

Appendix 3. Paint samples with detectable activity are shown in Table 4. 

Residual Co-60 fixed contamination Has found on painted surfaces at 

several sites, but all levels were well below the NAVSEA limit of 30 

pCi/gram (Co-60 equivalent) for bulk material (earth, ground covering, 

paint, or building materials). The highest Co-60 level measured in paint 

was 4 pCi/gm. The added exposure to personnel from thi s residual 

contamination would be insignificant to individuals 11ho may work in a room 

containing Co-60 at this level. For example, if an individual ingested 50 

grams of pai nt contai ni ng Co-60 at a concentration of 4 pCi /gm, the dose 

equivalent commitment to the lower large intestine ~/all ~lOuld only be 

0.008 mrem. [bse equivalent commitments to other target organs would be 

smaller. The highest paint sample contained 14 pCi of Co-60 (4 pCi/gm x 

3.5 gms). If the 14 picocuries of Co-60 were spread over a 100 cm 2 

surface area, an individual would receive about 0.07 mrem/yr external 

exposure if he spent 40 hours per week every week of the year adjacent to 

thi s surface. For an i ndi vi dual to recei ve thi s exposure, surroundi ng 

surfaces would also have to be contaminated at the 0.14 pCi/cm2 level. 

Actual exposures would be much less to individuals spending only a small 

fraction of their time in areas wi th residual Co-60 contami nation. 
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A sample of paint from room 114 contai ned a trace amount of Cr-51 

(1.6 pCi/g:: 86'.tj. Due to the short half-life of Cr-51, it is not 

credi b1e that thi s acti vi ty remai ned from nuclear operati ons conducted in 

the rooms. The acti vi ty reported is very near background and probably 

resulted from inaccuracies in the spectrum analysis program used. 

Concrete samples were taken at 12 sites (identified in Appendix 3) and 

analyzed for gamma emitters. Except for a small amount of Co-60 found in 

rooms 138 and 223, radionuc1ides detected ~/ere naturally occurring at 

ambient levels. Results of the concrete sample gamma analyses are shown 

in Table 5. 

Forty-three smear samples \"/ere taken and counted with a lOH background 

beta counter to check for removable beta surface contamination (see Table 

61. Eight additional smears ~/ere taken using mi11ipore HAWP 4700 filter 

paper and counted with a liquid scintillation counter to check for 

removable tri tiura surface contami nation (see Table 71. No removable 

surface contamination was detected with the smears. Also, a survey was 

raade in several of the rooms Hith a portable alpha survey raeter, and no 

alpha contamination was found during this survey. 

Air samples ~/ere collected at several locations using a 4-inch MSA 

dust filter. The volume of air sar.1pled was approximately 1800 m3. No 

detectable gal1'J:1a activi ty above natural background was observed on any of 

the filters. The sampling sites are listed in Table 8 and are shown in 

Appendix 3. t.kl airborne moisture samples collected on drierite columns 

contai ned detectable tri tiura. 
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Soil samples were collected at several locations under the SORB and 

other shi pyard si tes. Acti vi ty found in the soi 1 ~Ias attri buted to 

fallout, naturally occuring radionuclides, and trace amounts of Co-60 (see 

Table 9). 

Samples vlere collected from the SORB wall insulation and from the 

abrasive (Black Beauty) used in sand blasting. Only natural radionuclides 

were found in these materi als (see Table 10). 

Asphalt samples were taken at three locations because of positive 

readi ngs on the survey instruments. However, re sults i ndi cated that the 

readings were due to natural radioactivity (see Table 11). 

Gamma radi ation measurements were made at several locations usi ng a 

pressurized ionization chamber. t-'easureme'nts from the SORB (Table 12), 

power unit travel routes (Table 13), and other miscellaneous shipyard 

areas (Table 14) were all in the range of nonnal background for that area. 

20 



Table 4 

Paint Samples wi th Cetectab1e Gamma Activities 

Locatio n 1 Radionuc1ide Acti vi ty 
(pCi/gm dry weight) 

Rm 106, gri d F-8 (Si te 1) 60Co 0.97 + 31% 

Rm 109, grid F-27 (Site 2) 58Co 0.06 + 73% 
60Co 0.43 + 62% 

Rm 111, gri d F -8 (Si te 3) 60Co 3.1 + 18% 
60Co 

-
4.0 + 14% 

Rm 114, grid F-7 (under 

calibrator rail) (Site 4) 51 Cr 1.6 + 86% 

Rm 115, grid, F-26 (Site 5) 60
Co 0.63 + 50% 

Rm 115, grid SW-13 (Site 6W) 60Co 0.55 + 56% 

fm 118, gri d F -39 (Site 7) 
40

K 4.5 + 84% 
60Co 0.37 + 74% 

Rm 119, gri d F-13 (Si te 8) 60Co 1.30 + 34% 

Rm 119, grid F-19 (Si te 9) 60Co 1.30 + 34% 
60Co 1.40 + 26% 
137 Cs 0.30 + 75% 

Rm 131, grid F-25 (Si te 10) 60Co 0.42 + 86% 

Rm 133, grid F-27 (Si te 11) 60eo 0.23 +114% 

\ocation identified on drawi ngs in Appendix 3 
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Table 4--Conti nued 

Pai nt Samples IIi th Detectable Gamma Acti vitie5 

Location Radionuclide Acti vi ty 
(pCi/gm dry weight) 

Rm 134, grid F-16 (Si te 12) 60Co 1.3 +27% 
-

Rm 134, gri d F -41 (Si te 13) 60Co 4.0 + 21% 
-

60Co 3.5 + 16% 

Rm 137, grid F-18 (Site 14 ) 
60

Co 3.30 + 22% 

Rm 138, grid F-27 (Si te 15) 137C5 0.43 + 64% 
-

Rm 138, grid F-42 ( Site 16) 
60

co 0.40 + 91% 

Rm 139, grid F-226 (Site 17) 214Pb 2.6 + 33% 
214Bi 

-
2.2 + 45% 

Rm 139, grid F-239 (Si te 18) 60Co 0.42 + 66% 

Rm 139, gri d F-3l0 (Si te 19) 60Co 0.47 + 56% 

Rm 140, gri d WW-ll (Si te 20) 60Co 0.27 +124% 

Rm 140, grid F-8 (Site 21) 60Co 0.75 + 60% 
58Co 0.15 + 83% 
60Co 0.73 + 40% 

Rm 141, grid F-2 (Site 22) 60Co 1.5 + 39% 

214Pb 3.9 + 32% 
214Bi 4.2 + 34% 
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Table 4--Conti nued 

Pai nt Samples wi th Detectable Gamma Acti vities 

Location Radionuclide 

Rm 143, grid F-34 (Site 23) 137Cs 

Rm 143, grid F-76 (Site 24) 60Co 

Rm 143, grid F-162 (Site 25) 60Co 

Rm 207 east, gri d F -4 (Si te 26) 60co 

Rm 223, grid EW-8 (Site 27) 214Pb 

214Bi 

23 

Acti vi ty 
(pCi/grn dry weight) 

0.15 + 49% 

0.96 + 49% 

1.2 + 44% 

0.88 + 56% 

1.5 + 55% 

1 .8 + 54% 



Table 5 

Gamma Activity in Concrete Samples 

Location 

Rm 109, grid F-5 (sump G) (Site 28) 

Rm 116, grid F-26 (Site 29) 

Rm 129, grid F035 (i nc1udi ng 

cervi ce) (Si te 30) 

Rm 138, grid F-2 (center) (Site 31 j 

, 
Rm 138, grid F-lll (Site 32) 

Rm 138, grid WI~-6 (at anchors) 

(Site 33) 

Rm 139, grid SW-58 (cervice) 

(Si te 34) 

Rm 142, grid F-2 (adjacent to area 

decontaminated by concrete removal) 

! Si te 35) 

Rm 215, grid F-26 (Site 36) 

Radionuclide 

40K 

40K 

40K 

40K 
214Pb 

2148i 
232Th 

60~_ 
c.u 

40K 

214Pb 

2148i 
232Th 

214Pb 

214Bi 
232Th 

40K 

24 

Acti vi ty 
(pCi/gm dry weight) 

0.80 + 52% 

1.00 + 86% 
-

0.48 + 96% 

0.56 + 68% 

0.12+61% 

0.14 + 62% 

0.26 + 43% 

0.04 +102% 

0.94 + 73% 

0.35 + 37% 

0.35 + 45% 

0.19 + 85% 

0.32 + 29% 

0.35 + 40% 

0.23 + 97% 

0.74 + 84% 

0.81 + 77% 



Table 5--Conti nued 

Gamma Activity in Concrete Samples 

Location 

Rm 222, grid F-136 (around 

ventilation ducting) (Site 37) 

Rm 223, grid F-9 and adjacent grids 

(around venti 1ation penetration) 

(Site 38) 

Rm 223, grid F-72 (around area 

decontami nated by concre te removal) 

(Site 39) 

Radionuc1i de 

25 

214Pb 

214Bi 

232Th 

214Pb 

214Bi 
232Th 

Acti vity 
(pCi Igm dry wei ght) 

0.33 + 33% 

0.38 + 31% 

0.25 + 54% 

n ." ...I... 'l'lCY 
V • ..)I I ,JoJKJ 

0.31 + 38% 

0.21 + 55% 

0.39 + 74% 



Tab 1 e 6 

Surface Contami nation Sampli ng Si tes for Beta Analyses 

Location 

Metrology Lab, granite table 

Rad Services Bldg. M-18, Vent Flue, 
Rm SA, Shower Floor 

Requlated exhaust vent on roof of 
SORB 

Air Handli ng Unit 4, exhaust for 
SORB uncontro lled areas 

SORB M-l, floor by gri nder 

SORB M-3, edge above door on unit 2 
compartment #1 

SORB M-3, top of Honeywell 
Control Box 

SORB M-3, top of chi lled water pi pe 

Rm 209, F-18, EW-ll, door casi ng 
by NWS 

Rm 215, airhandli ng unit, filter 
return central (upstream) 

Rm 222, fi 1 tei returnsi te (F43) 

Rm 223, exhaust ducti ng 

Rm 109, si nk 

Location 

Rm 110, sump G(F5) and duct 
betl'/ee n C14-C8 

Rm 116, filter return site 

Rm 120, F-275, F-2, F-39, duct 
work on floor, F-106, F-256, 
:Inn ~inv 
UII'-' """" 

Rm 122, exhaust 

Rm l22A 

Rm 123, exhaust upstream of HEPA 

Rm 128, fume hood duct 

Rm 134, F-17 

Rm 138, filter return site, 
F-144, Nw-63, and floor of 
sump F 

Rm 140, F-7, F-6 and exhaust 
ducti ng 

Rm 141, exhaust ducti ng 

Rm 143, F-130 

Note. - Locations (sites) shown in Appendix 3. 
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Table 7 

Surface Contam; nat; on Sampl; ng Si te s for Trit; urn Ana lyses 

Locat; on 

Rm 109, drain plug, and F-28 

Rm 110, F-5 (sump G) 

Rm 134, F-17 

Rm 138, F-5, F-42, F-54, and WW-92 

Note. - Locations (sites) shown in Appendix 3. 
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Table 8 

Air Samp1i ng Sites 

Be ta and Gamr:la Samp 1 i n9 Si te s 

Rm 109 (SUI7lP G) (Si te 40) 

Rm 120, F -288 ( Si te 41) 

Between Rm 138 and Rm 139 (Site 42) 

Rm 143 (Site 43) 

Rm 209 (Si te 44) 

loadi n9 dock at tank farn area (Si te 45) 

Note. - Site s shown in Appe ndi x 3. 
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Tri ti urn Sal7lp 1 i n9 Si te s 

Rm 138, SUI7lP F (Site 46) 

Rm 138, Sump F (Site 47) 

Rm 209 (Si te 48) 



Table 9 

Gamma Activity in Soil Samples 

Locati 0 n 

Surface soil at grid F-l (under 

graving dock hardline penetration) 

Surface soil at grid F-8 (at 

Sump uG u penetration) 

Surface soil at grid F-7 (at 

southwest corner of Sump UGU) 

Soil sample under SORB adjacent 

to Sump F at grid F-127 at a 

depth of ~ 30 cm 

Radionucli de 1 

40K 
214Pb 

214Bi 

232Th 

40K 
137Cs 
214Pb 

214Bi 

232Th 

40K 
214Pb 

214Bi 

232Th 

40K 
214Pb 

214Bi 

232Th 

Gamr.la Acti vity 
(pCi/gr.l dry weight) 

0.59 + 22% 

0.41 + 7% 

0.40 + 7% 

0.43 + 10% 

0.34 + 26% 

0.014+ 55% 

0.16 + 12% 

0.16 + 12% 

0.20 + 14% 

0.76 +100% 

0.23 + 41% 

0.19 + 10% 

0.19+10% 

0.20 + 14% 

0.20 + 41% 

0.09 + 21% 

0.053+ 37% 

0.17 + 16% 

lWith the exception of Co-60 in four samples, all other 
radionuclides with detectable activity are naturally occurring members of 
the uranium and thorium decay chains, K-40, or Cs-137 from nuclear weapons 
testi ng. 
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Table 9--Conti nued 

Gamma Acti vity in Soil Samples 

Locati 0 n Radionuclide Gamma Ac ti vi ty 
(pCi/gm dry weight) 

Soil sample under SORB adjacent 40K 0.43 + 23% -
137 Cs to Sump F at gri d F -127 at a depth 0.008+ 99% 
214Pb 

-
oflto3cm 0.26 + 9% -

214Bi 0.25 + 9% 
?-=l? _ 

0.28 + i2% ~"""'Th 
-

Surface soi 1 at #10 Headhouse 40K 0.55 + 19% 

137 Cs 0.025+ 32% 
214Pb 0.23 + 8% -
2l4Bi 0.25 + 8% 
."., 
~·>LTh 0.10 + 23% 

Soil sample in shower drai n of 40K 0.54 + 15% 

the rad. servi ce s bui 1 di ng 
60Co 0.02 + 26% 
2l4Pb 0.18 + 10% -
2l4Bi 0.15 + 12% 
232Th 0.20 + 12% 
23Bu 0.73 + 79% 

Soil sample at #1 Warehouse 
40K 0.46 + 24% 

storage si te (west si de - 137Cs 0.38 + 5% 

inside fenced area) 214Pb 0.12+16% 
214Bi 

-
0.13 + 15% -

232Th 0.064+ 35% 
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Table 9--Conti nued 

Gamma Acti vi ty in Soi 1 Samples 

Location 

Soil sample at WAY 7 {TRG-427} 

Rm 117, gri d F -58 (dri t and 

gra ve 1 from rail road be d) 

South wi ngwa11 (west end stonn 

drai n) 

South wi ngwa11 (east end stonn 

drai n) 

Radionucli de 

31 

40K 
60Co 
137Cs 
214Pb 

214Bi 

232Th 

60Co 
60

Co 
40K 

214Pb 

214Bi 
232Th 

40K 

137Cs 
214Pb 

214Bi 
232Th 

7Be 
40K 
214Pb 

214Bi 

232Th 

Gamma Ac ti vi ty 
(pCi/gm dry weight) 

3.5 + 15% 

0.13 + 27% 

0.08 + 44% 

0.94 + 9% 

0.90 + 11% 

0.48 + 21% 

0.13 + 42% 

0.11 + 39% 

1. 00 + 45% 

0.31 + 26% 

0.21 + 43% 

0.30 + 40% 

0.81 + 55% 

0.14 + 32% 

0.17 + 48% 

0.13+72% 

0.28 + 43% 

0.48 + 49% 

1.1 + 65% 

0.35 + 33% 

0.28 + 47% 

0.15+85% 



Table 9--Conti nued 

Ganuna Activity in Soil Samples 

Location 

Composi te so; 1 from the tank 

farm area 

Rad; onucl; de 

40K 
60Co 
137Cs 

214Pb 

2148i 

232TC 
'" 23Bu 

106Ru 

32 

~, ,OJ" _.; 

Gamma Acti vi ty 
(pCi/gm dry ~/eight) 

0.63 + 18% 

0.055+ 17% 

0.068+ 16% 

0.25 + 11% 

0.21 + 12% 

() ?f'. .. l1'i: v........ . ... .,v 

1.1 + 72% 

0.11 + 54% 



Table 10 

Resuits of Miscellaneous Sample Analyses 

Location and 
Type of Sampl e 

Rm 117, grid EW-26 

(wa 11 materi a 1 -

insulation) 

Type of Analysis 

gamma 

Bl ack Beauty (used gamma 

in sand bl asti ng) 

Ra (Rn emanati 0 n 

into Lucas cell) 

U (alpha spectroscopy) 

Th (alpha spectroscopy) 

Radionucli de 1 

all 

40K 

214Pb 

214Bi 

232Th 
23Bu 

226Ra 
226Ra 

234
U 

235U 
23Bu 

234U 
235U 
23Bu 

227Th 

23Brh 

23Drh 

232Th 
227Th 

228
Th 

230
Th 

232Th 

Acti vity 
(pCi Igm) 

0.00 + 0% 

13.0 + 7% 

4.6 + 4% 

3.9 + 3% 

1.4 + 13% 

1.4 + 50% 

5.2 + 2%(ash) 

4.2 + 2% (I'.et) 

3.4 + 12%(ash) 

0.36 + 19%(ash) 

3.9 + 12%(ash) 

2.8 + 12%(l'.et) 

2.9 + 19%(l'.et) 

3.2 + 12%(l'.et) 

0.35 + 21%(ash) 

1.1 + 11%(ash) 

3.8 + 8%(ash) 

1.1 + 10%(ash) 

0.28 + 20%(~t) 

0.92 + ll%(l'.et) 

3.0 + 8% (I'.e t) 

0.92 + 10%(l'.et) 

lAll radionuclides with detectable activity reported in Table 10 are 
natura 11y occurri ng. 

33 



Table 11 

Results of Asphalt Sample Gamr:Ja Analyses 

Location 

Warehouse #1 (west side -

outside fenced area) 

Metrology - (east side -

outsi de door) 

Between rad. servi ces bui 1di ng 

and hospital 

Radi onucli de 1 

40K 
137Cs 
214Pb 

214Bi 

232Th 

40K 
214Pb 

214Bi 

232Th 

40K 
214Pb 

214Bi 

232Th 
23Bu 

Gamma Acti vi ty 
(pCi Igm dry wei ght) 

1.1 + 51% 

0.038+ 99% 

0.23 + 38% 

0.24 + 41% 

0.38 + 36% 

5.8 + 17% 

1.3 + 11% 

1.1 + 14% 

2.5 + 11% 

8.1 + 4% 

1.3 + 4% 

1.2 + 6% 

3.2 + 3% 

2.1 + 71% 

lAll radionuclides with detectable activity reported in Table 11 are 
naturally occurri ng except Cs-137 from weapons testi ng. 
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Tabl e 12 

External Gamma Radiation Measurements Inside Submarine 
Overhaul and Refueling Building (SORB) 

Location ( Room) Readi ng ~ R/hr (average) 

104 5.6 

105 6.7 

106 6.4 

107 6.5 

108 5.6 

109 5.2 

110 5.5 

111 7.3 

112 6.2 
, , 11 ... 5.6 

115 4.6 

116 4.5 

117 4.0 

118 5.8 

119 6.0 

120 5.8 

121 6.0 

122 5.3 
1"1"111. 
.lL Lt't. 4.7 

123 6.6 

124 6.2 

125 5.8 

126 4.7 

127 5.4 
.nn 
1£:0 5.2 

129 6.1 

130 7.1 
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Table 12--Continued 

External Gamma Radiation Measurements Inside Submarine 
Overhaul and Refue"iing Building (SORB) 

Location ( Room) Reading u R/hr (Average) 

131 6.5 

133 5.1 
134 5.9 

135 5.1 
136 5.3 

137 5.2 

138 4.8 

138A 4.5 
139 4.6 
140 5.4 

141 5.6 

142 5.3 

143 5.7 

144 6.6 
145 7.1 

146 6.1 
209 5.5 

213 6.9 
222 c " -J.U 

223 5.6 
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Tabl e 13 

Travel Routes for Power Units 

Location 

Wa rehouse 

No. 8 Head house 

8 Dock 

Pi er 7 

Pier 1 

Transportation Building 

No. 4 Tool room 

9C Substation 

Ea st End of SORB 

Readi ng 

37 

u R/hr (Average) 

5.5 

4.0 

4.0 

4.4 
c , 
~.~ 

5.4 

4.7 

4.9 

4.5 



Tabl e 14 

Gamma Measurements in Other Shipyard Locations 

Loca ti on 

Storage area where spent fuel 
cars were worked on 

Resi n storage a rea 
Gravi ng dock 

Electric shop 

Metrology buil di ng 
Gra vi ng dock 

Roof of SORB 
West end storage area 

North wing wall of graving 

dock 
No. 10 Head House 

Radiation Service Building Room 

1 

3 

5 

6 

7 

8 

8a 

9 

38 

Reading u R/hr (Average) 

6.0 

7.0 
5.0 

6.5 

3.5 

4.0 

4.0 

6.0 

4.0 

4.0 

4.0 

4.5 

4.5 
4.5 

5.5 

5.5 
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V. CONCLUSIONS 

The radiological survey of the Ingalls Shipbuilding Division provided 

the basis for the following conclusions. 

1. The procedures used to control the releases of radioactive 

materials into the harbor have been effective. 

2. Levels of activity measured in the harbor are close to the 

minimum detection limit for most equipment. Except for a trace 

amount of Co-60 measured at one sediment sampling site, the only 

radionuclides detected are those attributable to fallout and 

those which are naturally occurring. 

3. The only shoreline gamma exposure rates which are elevated above 

background are attributable to sandblasting material on the 

ground at these locations. 

4. The levels of radioactivity found by EPA in the survey at Ingalls 

Shipbuilding Division, Pascagoula, Mississippi, do not constitute 

a detriment to the environment nor a significant radiation 

exposure to the public or shipyard employees. 
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5. The Submarine Overhaul and Refueling Building (SORB) has been 

decontaminated by Ingalls prior to converting this building to 

non-nuclear use. Residual levels of Co-60 contamination were found, 

but all levels were well below the NAVSEA limit of 30 pCi/gm (Co-60 

equivalent) for bulk material (earth, ground coverings, paint, or 

building materials). The radiation dose to individuals from these 

residual levels of Co-60 contamination are estimated to be extremely 

small. However, in keeping with the concept of reducing radiation 

doses to as low as reasonably achievable, it would be prudent to 

remove from possible human contact those materials with detectable 

levels which are easily removable. 1 

ISubsequent to the December 7-11, 19B1 decommi 5si oni ng surveys, 

Ingalls Shipbuilding decontaminated painted surfaces containing 

residual Cobalt 60 activity. "Sample analysis results oLeighty-two 

grids (rooms 115, 118, 120, 134, 136, 137, 138, 140, 141, and 209) 

indicated residual Cobalt 60 belm-/ NAVSEA criteria but above minimum 

detectabl e activity U~DA). The surface 1 ayer was removed on these 

grids and subsequent sample analysis results were less than MDA of 

approximately 3 x 10-6 ~Ci/gm (3 pCi/gm). Sample analysis results 

of four grids in room 117 indicated residual Cobalt 60 below NAVSEA 

criteria but above 1 x 10-6 ~Ci/gm (1 pCi/gm) (concrete and 

crevice). The surface layer was removed from these grids and 

subsequent sample analysis results were less than 1 x 10-6 

uCi/gm." From Deactivation of Ingalls Radiological Faciiities, 

Volume 1, page 68, Ingalls Shipbuilding Division, Litton Industries, 

Pascagoula, t1ississippi, 1982. 
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Appendix 1 

Results of Sediment Sample Analyses 

Location Radionucli de 2 Acti vi ty 
(pCi/gl7l dry weight) 

Site S_ll 40K 2.5 + 8% 
137 Cs 

-
0.098 + 13% 

106Ru 0.079 + 63% 
214Pb 0.21 + 13% 
214Si 0.19 + 12% 
232Th 0.23 + 16% 

Si te 2 40K 0.85 + 10% 
214Pb 0.11 + 13% 
214Bi 0.087 + 17% 
232Th 0.11 + 15% 
23!'u 0.76 + 60% 

Si te 4 40
K 2.1 + 11% 

137Cs 0.07 + 20% 
214Pb 0.26 + 13% 
214Si 0.18 + 16% 
232Th 0.14+27% 

Si te 6 40K 0.85 + 12% 
137Cs 0.024 + 28% 
214Pb 0.17 + 9% 
214Si 0.15 + 11% 
232Th 0.13+18% 

lSi tes locations are shown in Fig. 3. 

2With the exception of Co-60 at Site 31 and Cs-137 fallout from 
weapons testing, all radionuclides reported are naturally occurring 
members of the urani urn and thori urn decay chai ns or K-40. No other 
detectable acti vi ty was present. 
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Location 

Si te 8 

Si te 9 

Si te 10 

Si te 11 

Appendi x l--Conti nued 

Results of Sediment Sample Analyses 

Radionuclide 

40K 
137 Cs 

214Pb 

214Bi 

232Th 

40K 
137Cs 
106Ru 

214Pb 

214Bi 
~o~ 
L.JLT h 

40
K 

137es 
106Ru 
214Pb 

214Bi 

232Th 

An "uK 
137CS 
214Pb 

214Bi 

232
Th 

23Bu 

43 

Activity 
(pCi/gm dry weight) 

2.3 + 9% 
-

0.063 + 19% 

0.15 + 14% -
0.16 + 14% 

-

0.11 + 27% 

2.3 + 8% -
0.078 + 15% 

-

0.075 + 70% -
0.13 + 16% 

0.12 + 17% 

O. i 3 + 23% -

2.0 + 8% -
0.058 + 19% 

0.015 + 97% 

0.13 + 15% 
-

0.13 + 15% -
0.12 + 23% 

-

2.7 + 6% -
0.049 + 17% 

0.18 + 10% 

0.15+14% 

0.22 + 13% 

0.90 + 77% 



Appe ndi x l--CO nti nued 

Results of Sediw.ent Sample .A.nalyses 

Radionucl i de Acti vi ty Location 
(pCi/gm dry weight) 

Site 13 40K 2.4 + 8% 
137cs 0.075 + 17% 
214Pb 0.14+18% 

214Bi 0.14 + 16% 
232 Th O. i 5 + 21 % 

Si te 14 40K 2.0 + 7% 

137C5 0.041 + 19% 
106Ru 0.058 + 89% 

214Pb 0.14 + 16% 
214Bi 0.0.8 + 66% 
232Th 0.18 + 14% 

Si te 15 40K 2.0 + 9% 
137C5 0.043 + 23% 
214Pb 0.29 + 9% 
2148; 0.27 + 9% 
232Th 0.22 + 12% 

Si te H 
IV 

40K 1.6+ 9% 
137C5 0.023 + 35% 
214Pb 0.29 + 7% 
214B; 0.29 + 8% 
232Th 0.29 + 14% 

Si te 17 40K 2.4 + 7% 
137

C5 0.051 + 18% 

214Pb 0.09 + 21% 

44 



Appendix 1--Continued 

Re sults of Se di me nt Sample Ana lyse s 

Locati on Radionuc1i de Acti vi ty 
(pCi/gm dry weight) 

Si te 17 214Bi 0.49 + 41% 

(conti nued) 232
Th 0.17 + 16% 

-
238u 0.80 + 96% 

-

Si te 18 40K 2.4 + 8% -
'~7 
· ..... 'es 0.064 + 18% 
214Pb 0.29 + 8% 
214Bi 0.28 + 9% 
232Th 0.20 + 16% 

-

Si te 19 
40K 1.3+ 8% 
'"~ J·Jl Cs 0.018 + 35% 
214Pb 0.17 + 10% -
214Bi 0.15 + 12% -
232Th 0.19 + 12% -

Si te 20 40K 2.2 + 13% -
137cs 0.062 + 19% 
106Ru 0.082 +107% 

214Pb 0.20 + 12% -
214Bi 0.19 + 16% -
232Th 0.16 + 29% -

Si te 21 
40

K 2.5 + 8% 
137Cs 

-
0.074 + 17% 

214Pb 0.25 + 10% 
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Location 

Si te 21 

(conti nued) 

Si te 22 

Si te 23 

Si te 24 

Si te 25 

Appendi x l--Conti nued 

Results of Sediment Sample Analyses 

Radionuclide 

214Bi 

232Th 

40K 
'77 
I-JICS 

214Pb 

214Bi 

232Th 

40K 
,~., 

1J/CS 

214Pb 

214Bi 

232Th 

40K 
137Cs 

214Pb 

214Bi 

232 Th 

40K 
106Ru 
137Cs 
214Pb 

214Bi 

232Th 

46 

Acti vi ty 
(pCi/gm dry weight) 

0.24 + 10% -

0.18+19% 

2.4 + 8% 

0.06 + i9% 

0.17 + 12% 

0.16 + 14% 

0.16 + 20% 

2.4 + 13% 

0.072 + 21% 

0.17 + 14% 

0.17 + 18% 
-

0.14 + 35% 

2.7 + 8% -
0.07 + 21% 

0.17 + 16% 

0.15+14% 

0.16 + 20% -

2.1 + 9% 

0.057 + 96% 

0.072 + 16% -
0.17 + 13% 

0.16 + 14% 

0.14+21% 



Location 

Si te 26 

Si te 27 

Si te 28 

Si te 29 

Appendi x l--Conti nued 

Results of Sediment Sample Analyses 

Radionucli de 

40K 
137 Cs 

214Pb 

214Bi 

232Th 

40K 
137Cs 
214Pb 

214Bi 

232Th 

40K 
l37Cs 
106Ru 
214Pb 

214Bi 

232Th 

40K 
D7Cs 
106Ru 
214Pb 

214Bi 
232Th 

47 

Acti vi ty 
(pCi/gm dry weight) 

2.2 + 6% -
0.047 + 17% 

0.22 + 9% 

0.18 + 12% 

0.19+13% 

2.7 + 8% -
0.076 + 16% 

0.19 + 12% 

0.16+14% 

0.17 + 19% 

2.3 + 7% 

0.058 + 17% 

0.067 + 66% 

0.081 + 24% 

0.042 + 50% 

0.14+18% 

2.3 + 9% 

0.075 + 16% -
0.076 + 85% 

0.21 + 10% 

0.21 + 13% 

0.18 + 19% 



Location 

Si te 30 

Si te 31 

Si te 32 

Si te 34 

Appendix 1--Continued 

Results of Sediment Sample Analyses 

Radi onuc1 i de 

40K 

137 Cs 

214Pb 

214Bi 
?32~L - - -I 11 

23!'u 

40K 

60Co 
137cs 
214Pb 

214Bi 

232Th 

23Bu 

40
K 

137Cs 
214Pb 

214Bi 
"~,, 
c~lh 

40K 
137Cs 

214Pb 

214Bi 
n~n 

L~LTh 

48 

Acti vi ty 
(pCi/gm dry weight) 

0.92 + 12% 

0.012 + 56% 

0.31 + 6% -
0.31 + 7% 

0.21 + 18% 

1.0 + 78% 

1.90 + 8% 

0.013 + 45% 

0.11 + 10% 

0.12 + 17% 

0.077 + 29% 

0.20 + 14% 

1.4 + 69% 

2.0 + 15% 

0.074 + 19% 

0.17 + 16% 

0.12 + 29% 
.... ., r • ""IrO/ 
U.IO"t..).:J,tI 

2.7 + 8% 

0.078 + 14% 

0.18+11% 

0.16+14% 

0.19 + i8% 



.ocation 

;ite 37 

i te 38 

~, 

i te 39 

te 40 

Appe ndi x 1--Conti nued 

Results of Sediment Sample Analyses 

Radionuc1ide 

40K 
137 Cs 
106Ru 

214Pb 

214Bi 

232YL 
III 

40
K 

137Cs 
106

Ru 
214Pb 

214Bi 

232Th 

40K 
137Cs 
214Pb 

214Bi 

232Th 

40K 

137Cs 
214Pb 

214Bi 

232Th 

49 

Acti vi ty 
(pCi Igm dry wei ght) 

2.3 + 8% 

0.072 + 17% 

0.066 + 80% -
0.22 + 11% 

0.21 + 11% -
O. i 6 + 20% 

2.3 + 7% -
0.048 + 20% 

0.05 + 91% 

0.083 + 23% -
0.048 + 42% 

0.16 +.17% 

1.9 + 15% 

0.068 + 20% 

0.16 + 16% -
0.16 + 20% 

0.18 + 28% 

2.3 + 8% -
0.072 + 16% 

0.18+11% 

0.18+13% 

0.22 + 16% 



Appendi x 1--Conti nued 

Results of SedilT'.ent Sample .A,nalyses 

Radi onuc li de Acti vi ty Location (pC; Igm dry wei ght) 

S; te 41 40K 2.2 + 9% 

137 Cs 0.066 + 19% 
214Pb 0.20 + 12% 

214Bi 0.17+14% 
232 Th 0.15 + 21% 

Si te 42 40K 2.3 + 7% 
137Cs 0.051 + 19% 
214Pb 0.081 + 25% 

214Bi 0.039 + 55% 
232Th 0.14+19% 
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Appendi x 2 

Results of Core Sample Analyses 

Location 1 Depth Below Sediment Radi onucl i de 2 Acti vi ty 
Water Interface (cm) (pCi/gm wet ~leight) 

Core #1 o - 5.1 40K l.2 + 26% 
232

Th l.3 + 41% 

5.1 - 10.2 40K 3.2 + 29% 
117 

..... • /I II 01 ..... res • I£.. ..... 't'+k1 

232Th .17 + 82% 

10.2 - 15.2 40K 2.5 + 37% 
232Th .18 + 82% 

15.2 - 20.3 40K 2.5 + 32% -232
Th .27 + 60% 

20.3 - 25.4 40K 3.1 + 24% 
137 Cs .13 + 34% 
232Th .26 + 49% 

25.4 - 30.S 40K 2.2 + 30% 
l37Cs 0.06 + 78% 
232Th .19 + 65% 

Core #2 o - S.l 40K 2.1 + 21% 
232Th 

-
.1S + 53% 

lSite locations are sho~mon Fig. 4. 

2All radionuclides reported in this appendix are either naturally 
occurring members of the uranium and thorium decay chains, naturally 
occurri ng K-40, or Cs-137 fallout from nuclear weapons testi ng. No other 
detectable activity was present. 
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Appendix 2--COntinued 

Results of Core Sample Analyses 

Location Depth Below Sediment Radionucli de Acti vity 
Water Interface (em) (pCi Igm wet wei ght) 

Core #2 5.1 - 10.2 40K 2.8 +32% 

(conti nue d) 137
C5 .07 + 70% 

232Th 
-

.23 + 71% 

10.2 - 15.2 40K 2.6 + 37% 
137 Cs .07 + 92% 

15.2 - 20.3 
40K 2.2 + 35% 

20.3 - 25.4 40K 2.3 + 44% 
137Cs .12 + 40% -
232Th .28 + 71% 

25.4 - 30.5 40K 2.7 + .25% 
137Cs .11 + 36% 

30.5 - 35.6 40K 2.3 + 32% 
232Th .21 + 63% 

35.6 - 40.6 
40K 2.2 +28% 
232Th 

-
.24 + 54% 

40.6 - 45.7 40K 1.4 + 39% 
137Cs .05 + 89% -232Th .13 + 8/% 

Core #3 o - 7.6 40K 2.4 + 37% -137Cs .06 +101% 
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Location 

Core #3 

(conti nued) 

Appe ndi x 2--Co nti nue d 

Results of Core Sample Analyses 

Depth Be low Sediment Radionuc1ide Water I nterface (em) 

7.6 - 12.7 40K 
232Th 

12.7 - 17.8 40K 
137Cs 
232Th 

17.8 - 22.9 
40K 
137 Cs 

232Th 

22.9 - 27.9 
40K 
137Cs 

27.9 - 33.0 40K 
232rh 

33.0 - 38.1 40K 
137Cs 
232Th 

'" 

38.1 - 43.2 40K 
137Cs 
214Pb 

214Bi 

53 

Acti vi ty 
(pCi/gm wet weight) 

2.6 + 30% 

.22 + 63% 

2.2 +47% 

.09 + 51% 
~ 

.24 + 85% 

2.1 + 30% 

.07 + 76% 

.15 + 83% 

2.4 + 33% 

.08 + 70% 

2.3 +28% 

.16 + 97% 

2.7 + 35% 

.10+54% 

.17 + 82% 

2.5 + 44% 

.07 + 99% 

.37 + 45% 
~ 

.48 + 40% 



Appendi x 2--Conti nued 

Results of Core Sample Analyses 

Locati 0 n ~pth Be low Sediment Radionuc1ide Acti vi ty 
Water Interface (cm) (pCi Igm \'iet wei ght) 

Core #3 43.2 - 48.3 40K 2.4 + 37% 

(conti nued) 232Th .24 + 80% 

48.3 - 53.3 40K 2.5 + 36% 

53.3 - 58.4 40K 2.2 + 46% 

58.4 - 63.5 40K 2.5 + 32% 
232Th .25 + 65% 

Core #4 ° - 7.6 40K 1.8 +37% 
137 Cs .09 + 49% 
214Pb .11 + 74% 
214Bi .13 + 74% 

7.6-12.7 40K 2.2 + 43% 

12.7 - 17.8 40K 3.5 + 28% 

17.B - 22.9 40K 2.7 + 32% 
137cs .09 + 57% 
232

Th .18 + 84% 

22.9 - 27.9 40K 3.5 + 31% 
137Cs 

-
.10 + 73% 

232
Th .37 + 53% 
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Location Depth 
Water 

Core #4 

(conti nued) 

Core #7 

Appendi x 2--Conti nued 

Results of Core Sample Analyses 

Be low Sediment Radionuclide Interface (cm) 

27.9 - 33.0 40K 
232rh 

33.0 - 38.1 40K 
137r.s 

214Pb 
2146i 
232Th 

38.1 - 43.2 40K 
137cs 
232Th 

43.2 - 48.3 40K 
232rh 

48.3 - 53.3 40K 
137Cs 
232Th 

53.3 - 58.4 
40 .. -II. 

232Th 

58.4 - 63.5 40K 
232rh 

o - 5.1 4DK 

232rh 

55 

Acti vi ty 
(pCi/gm wet wei ght) 

4.4 + 22% 

.30 + 53% 

4.2 + 23% 

.10 + 50% 
-

.19 + 58% 

.24 + 51% 
-

.39 + 43% 

3.6 + 30% 

.10+67% 

.39 + 49% 

4.2 + 21% 

.42 + 40% 

3.4 + 20% -
.08 + 71% 

.30 + 54% 

~ ~ 
J.~ + 25% 

.33 + 45% -

2.8 + 32% 

.30 + 53% 

' ~ I • I 
-'-- Anq: 
T -rUN 

.50 + 33% 



Appe ndi x 2--Conti nue d 

Resul ts of Core Sample ,d.na lyses 

Location Depth Below Sediment Radi onucl i de Activity 
Water Interface (em) (pCi/gm wet weight) 

Core #7 5.1 - 10.2 40K 2.0 + 40% -
(conti nued) 137

CS .10 + 51 % 
214Pb .14 + 81 % 
214Bi .13 + 85% 
232 Th .28 + 56% 

10.2 - 15.2 40K 1.8 + 56% 
137

CS .15 + 53% 

15.2 - 20.3 40K 2.2 + 34% 
232Th .16 + 82% 
23Bu 5.4 + 78% 

'_'k 

20.3 - 25.4 40K 3.1 + 32% 
232Th 

-
.19 + 89% 

25.4 - 30.5 40K 2.7 + 36% 
137Cs .07 + 86% 

30.5 - 35.6 40K 1.8 + 25% 
232Th .20 + 70% 

35.6 - 40.6 40K 2.2 + 35% i 
137Cs .10 + 46% 

i 
214Pb - I 

.29 + 58% j 
214Bi .27 + 46% I 

232Th 
- I 

.23 + 69% l 
i 
j 

'"'- I 
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Resul ts of Core Sample Analyses 

Location Depth Be low Sediment Radi onucl i de Acti vity 
Water Interface (em) (pCi Igm wet wei ght) 

Core #7 40.6 - 45.7 40K 1.8 + 53% 

(conti nued) 
137

Cs .07 + 9l% 

45.7 - 50.8 40K 1.9 + 39% 
137r • 

v~ .09 + 56% -
232Th .16+77% 

Core #8 o - 8.9 40K 2.1 + 36% 
137Cs .07 + 72% -
232Th .12 +103% 

8.9 - 14;0 40K 2.7 + 33% 
137Cs .14 + 44% -
232Th .18+78% 

14.0 - 19.0 
40K 2.2 + 42% 
137

Cs .11 +67% 

19.0 - 24.1 40K 2.0 + 38% 
?<? 
~-~Th .26 + 64% 

24.1 - 29.2 40K 2.6 + 38% 
137Cs .11 + 56% 

29.2 - 34.3 40K 1.7 + 56% 
,~., 

1J/CS . is + 53% 
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Results of Core Sample Analyses 

Locati 0 n Depth Below Sediment Radionucli de Acti vi ty 
Water Interface (em) (pCi/gm wet weight) 

Core #8 34.3 - 39.4 40K 1.6 + 47% 

(conti nued) 137Cs .12 + 42% 
232Th .20 + 78% 

39.4 - 44.4 40K 2.2 +38% 

137 Cs .14 + 40% 
232Th .20 + 79% 

44.4 - 49.5 40K 3.5 + 38% -
137 Cs .14 + 68% 
232Th .23 + 89% 

49.5 - 54.6 
40

K 2.7 + 33% 
232Th .19 + 80% 

54.6 - 59.7 40K 3.0 + 31% 
137 Cs 

-
.12 -I' 46% 

214Pb .15 + 61% 
214Bi .13+91% 
232Th .23 + 58% 

59.7 - 64.8 
40

K 1.8 + 52% 
137 Cs .08 + 83% 
232Th .16 + 92% 

"'---
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Location 
Depth 
Water 

Core #10 

Appendix 2--COnti nued 

Results of Core Sample Analyses 

Belo~1 Sediment Radi onucl; de 
Interface (em) 

° - 5.1 40K 

232Th 

5.1 - 10.2 40K 

137Cs 
232Th 

10.2 - 15.2 40K 

137cs 

214Pb 

214B; 

232Th 

15.2 - 20.3 40K 

232Th 

20.3 - 25.4 40K 

137
cs 

214Pb 

214Bi 

232Th 

25.4 - 30.5 40K 

137cs 

59 

Acti vi ty 
(pCi Igm \'let we; ght) 

1.8 + 34% 

.21 + 54% 

2.4 +21% 

.10 + 33% -

.21 + 46% 

2.5 + 25% 

.07 + 65% 

.38 + 26% 

.41 + 26% 

.22 + 55% 

2.3 + 24% 

.15 + 62% 

4.8 + 43% -
.20 + 50% 

.56 + 34% 

.59 + 42% 

.61 + 69% -

3.4 + 19% -
.12 + 32% 
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Results of Core Sample Analyses 

Location Depth Be low Sediment Radionucli de Activity 
Water Interface (cm) (pCi Igm wet wei ght) 

Core #10 30.5 - 35.6 40K 1.5 + 42% 

(conti nued) 137C5 .09 + 53% 
214Pb .21 + 45% 

214Bi .21 + 50% 
232Th .13 + 87% 

35.6 - 40.6 40K 2.3 + 41% 
137

cs .17 + 38% 

40.6 - 45.7 
40K 2.0 + 50% 
232Th .20 + 81% 

45.7 - 50.8 40K 2.2 + 26% 
232

Th .20 + 56% 

50.8 - 55.8 40K 2.7 + 40% 
137 Cs .07 + 63% 
232Th .33 + 63% 
23% 7.7 + 91% 

55.8 - 61.0 40K 2.9 + 20% 
137

C5 .09 + 39% 
232Th .14 + 61 % 

Core #11 o - 7.6 40K 1.2 + 35% 
137 Cs .04 + 89% 
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Location 

Core #11 

(conti nued) 

Appendix 2--Continued 

Results of Core Sample Analyse5 

Depth Be low Se di ment Radionuc1ide Water Interface (cm) 

7.6 - 12.7 40K 
137C5 
232Th 

12.7 - 17.8 40K 
,~~ 

l">/ C5 

17.8 - 22.9 40K 
232Th 

22.9 - 27.9 40K 
137C5 

214Pb 

214Bi 
232Th 

27.9 - 33.0 40K 
137C5 
232Th 
23Bu 

33.0 - 38.1 40K 
137C5 
232Th 

~o , A~ ? 40K ..)0. I - "T ........ 

232Th 

61 

Acti vi ty 
(ECi!gm ~Jet weight) 

2.1 + 39% 

.09 + 56% 

.15 + 93% 

2.4 + 45% 

.12 + 67% 

2.6 + 35% 

.22 + 83% 

2.4 + 44% 

.12 + 43% 

.18 + 48% 

.20 + 67% 

.26 + 81% 

2.5 + 22% -
.12 + 34% 

.15 + 66% 

3.6 + 97% 

2.4 + 30% -
.09 + 56% 

.13 + 89% 

2.8 + 20% 

.23 + 44% 
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Water 

Core #11 

(conti nued) 

Core #12 
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Appendi x 2--Conti nued 

Results of Core Sample Analyses 

Be lo~1 Sediment Radionuc1ide Interface (cm) 

43.2 - 48.3 40K 
137cs 
232Th 

48.3 - 53.3 40K 
137 Cs 

o - 7.6 40
K 

232Th 

7.6 - 12.7 40K 
214Pb 

214Bi 
232Th 
23!\J 

12.7- 17.8 40K 
214Pb 

214Si 

232Th 

17.8 - 22.9 
40

K 
214Pb 

214Si 
232Th 

62 

Acti vity 
(pCi/gm \'let weight) 

2.8 + 33% 

.10 + 64% -

.26 + 64% 

2.7 + 44% 

.08 + 98% 

1.2 +37% 

.32 + 38% 

2.0 + 20% -
.15 + 37% 

.15 + 41% 

.23 + 35% 

2.7 + 90% 

2.0 + 25% 

.25 + 28% 

.38 + 39% 

.18 + 45% 

3.3 + 27% 

.19 + 49% 

.19 + 58% 

.29 + 56% 



Location 

Core #12 

{conti nuedl 

Depth 
Water 

Appendi x 2--Conti nued 

Results of Core Sample Analyses 

Below Sediment Radionuc1i de 
Interface {cml 

22.9 - 27.9 40K 
214Pb 

214B; 

232Th 

27.9 - 33.0 40K 

232Th 

33.0 - 38.1 40K 
214Pb 

214Bi 

232Th 
23Bu 

38.1 - 43.2 40K 
232

Th 

63 

Acti vi ty 
{pCi Igm l-ret wei ghtl 

3.6 + 28% 

.14 + 91 % -

.19 + 77% 

.31 + 56% 

3.3 + 25% -
.38 + 42% 

3.9 + 16% 

.19 + 38% 

.19 + 40% 

.34 + 32% 

3.4 + 90% 

3.4 + 15% 

.28 + 33% 
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Appendix 3 

Sampling Locations in SORB 
East End of SORB - First Floor Paint and Concrete Samples 
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Paint and Concrete Samples 
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Appendi x 3--conti nued 

Sampling Locations in SORB 
Center of SORB - First Floor Paint and Concrete Samples 
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Appendi x 3--conti nued 

Sampli ng Locations in SORB 
East End of SORB - Second Floor Pai nt and Concrete Samples 
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Appendix 3--continued 

Sampli ng Locations in SORB 
Center of SORB - Second Floor Pai nt and Concrete Samples 
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Paint and Concrete Samples 
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Sampling Locations in SORB 
West End of SORB - Second Floor Paint and Concrete Sampies 
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14C RELEASE FROM A SOVIET-DESIGNED PRESSURIZED 
WATER REACTOR NUCLEAR POWER PLANT 

G. Uchrin,* E. Csaba,* E. Hertelendi,t P. Ormai,' and l. Barnabas' 

Abstract-The Paks Nuclear Power Plant in Hungary runs 
with four pressurized water reactors, each of 440-M\Ve ca­
pacity. Sampling systems have been developed and used to 
determine the I-Ie of various chemical forms ('-leol, 14CO, 
HCnHm) in: the airborne releases. The average normalized 
yearly discharge rates for the time period 1988-1991 are 
equal to 0.77 TBq G\Vc- 1 

),-1 for hydrocarbons and 0.05 TBq 
GWe- 1 y-I for CO~. The contribution of I-lCO was less than 
0.5% of the total emission. The 14C discharge rate is estimated 
to be four times higher than the corresponding mean data of 
Western European pressurized water reactors. The calculated 
effective dose equi\'alent to individuals living in the vicinity of 
the power plant, due to I-.le release, was 0.64 J,LSV in 1991 
while the effecth;e dose equh'alent due to the natural I-.le level 
was 15 J,LSV y-I. The long-term global impact of the I-.lC release 
in the operational period of ihe plant (1982-1991) was 1,270 
man-Sv. The I-.le excess in the environmental air has been 
measured since 1989 by taking biweekly samples at a distance 
of 1.7 km from the nuclear power plant. The long-term average 
of radiocarbon excess coming from the power plant was 2 
mBq m-J • The local I-tC deposition was followed by tree ring 
analysis, too. No HC increase higher than the uncertainty of 
the measurement (four per thousand = 0.17 mBq m-J

) was 
-observed. 
Health Phys. 63(6):651-655; 1992 

Key words: nuclear power plant; dose equivalent, effective 
collective; emissions, atmospheric; I-.le 

INTRODUCTION 

THE MAIN artificial source of 14C is the nuciear fuel 
cycle. 14C is produced in light water reactors by neutron 
activation of oxides in the fuel, moderators, and coolant 
[17O(n,a)14C reaction] and by the "N(n,p) '4C reaction 
for impurities in the fuel, moderator, and coolant 
(Davis 1979; Grundler and Bonka 1981). The mean 
values of I'C production rates of pressurized water 
reactors (PWRs) are 0.57 TBq GWe- 1 y-I, 0.97 TBq 
GWe- 1 y-I, andO.19 TBq GWe- 1 y-I in fuel, structural 

'" Institute of Isotopes of the Hungarian Academy of Sciences, 
Budapest, Hungary. H-1525 P.O. Box 77; tlnstitute of Nuclear 
Research of the Hungarian Academy of Sciences, Debrecen, Hungary, 
H-4001 P.O. Box 7\: and t Paks Nuclear Power Plant, Paks, Hungary, 
H-7031 P.O. Box 71. 

(A/mwscripl rece/I·cd 18 September ! 9<)0; rerisl!d lnanllSCripl 
received 2 JlIne 1992. (lccep{(!d \2 June 1992) 

0017-9078/92/,3.00/0 
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materials, and coolant, respectively. when a concentra­
tion of 5 ppm nitrogen is assumed in the coolant (Kunz 
1985 ). 

The 14C that is prod uced in the coolant will be 
released to the environment mainly via the stack; the 
14C discharged with liquid and solid wastes is less than 
5% of the gaseous dischal gt2". 

A limited compilation on 14C release data for 
PWR-type nuclear power plants (NPPs) is given in 
Table I. The dominating chemical forms of radiocar­
bon given otT are hydrocarbons and_ to a lesser degree, 
carbon dioxide. 

More recent calculations (Rublevszkij 1987) give a 
range of 0.95- 10.6 T\3q GWe- 1 0'-' for a production 
rate of 14C in the WWER-440, water-water energetic 
reactor (one ofthl' "U.S.S. R. PWR"-type nuclear power 
plants). The possible explanation for these high dis­
charge values is the lise of nitrogen gas for pressuriza­
tion and chemicals with nitrogen content (e.g., ammo­
nium hydroxide, and hydrazine) in the primary coolant 
(Rublevszkij 1987). Besides the data just mentioned, 
only a few operational results or no results are available 
on discharges of Soviet-type PWRs. 

The Hungarian nuclear power plant at Paks (which 
also uses Soviet-designed PWRs) consists of four power 
units of 440-MWe capacity. cacho 

A program was commenced in 1988 to determine 
14C in gaseous discharge and to follow up the local 
radiological impact of 14C releases. The objectives of 
the program were: I) to develop and run a reliable 
sam piing system for measuring radiocarbon in various 
chemical forms on a routine basis; 2) to determine the 
annual emission of I..\e in gaseous form; and 3) to 
follow the local impact due to 14C release by means of 
tree-ring analysis and by monitoring 14C concentration 
in the environmental air. 

MATERIALS AND METHODS 

A differential 14C sampler was developed to obtain 
integrated samples for measurement of 14C in chemical 
forms such as CO_ CO,_ CH" and other hydrocarbons. 
A carrier gas containing I % of CO" CO, and CH4 in 
purified N, is used to avoid ditTiculties that may origi­
nate from the minute amount of the sample to be 
collected in the case of CO and hydrocarbons. J4C is 
collected in the form of CO, for all chemical species 
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Table 1. 14C discharges from pressurized water reactDfs. 3 r. 

Normalized Chemical 
Discharge Rekasl' release form (%) 

Reactor period (GBq' ') (TBq GWe- 1 y-I) CO, CnHon Reference 

BiblisA 1977 178 8 92 UNSCEAR 1982 
1978 78 0.07 30 70 Winkelmann el al. 1984 

1976-1977 0.04 6 94 Schwibach et al. 1977 
1983 (41 ) Winkelmann and Fields 1985 

Biblis B 1977 181 2 98 UNSCEAR 1982 
1978 168 0.13 10 90 Winkelmann et aL 1984 

1976-1977 0.41 1 99 Schwibach et aL 1977 
1983 (22) Winkelmann and Fields 1985 

Obrigheim 1977 III 14 86 UNSCEAR 1982 
1978 33 58 42 UNSCEAR 1982 

1976-1977 0.12 30 70 Schwibach et a1. 1977 
1980 (22) UNESC 1989 
1983 (40) Winkelmann and Fields 1985 

Stade 1977 III 100 0 UNESC 1982 
1978 55 100 0 UNSCEAR 1982 

1976-1977 U.15 40 60 Schwibach et ai. i 977 
1980 (120) UNESC 1989 
1983 (1301 Winkelmann and Fields 1985 

Neckarwestheim 1977 148 3 97 UNSCEAR 1982 
1978 144 4 96 UNSCEAR 1982 

1976-1977 0.07 30 70 Schwibach et al. 1977 
1980 (110) UNESC 1989 
1983 (26) Winkelmann and Fields 1985 

Unterweser 1980 (26) UNESC 1989 
1983 (22) Winkelmann and Fields 1985 

FRG PWRs mean 1978-1981 0.21 Winkelmann et al. 1984 
Five FRG PWRs 0.22 20 80 Schwibach et al. 1977 
R. E. Ginna 1980-1981 0.43 10 90 Winkelmann and Fields 1985 
Indian Point 1980-1981 0.36 26 74 Kunz 1985 
PWR "A" (US) 0.37 19 90 Wahlen and Kunz 1978 
European 0.22 UNSCEAR 1982 
PWRs mean 0.37 UNSCEAR 1988 
U.s.S.R. PWR type U.95-10.6 Rublcvszkij \987 

J Data in parentheses refer to CO2 form, only. 
I> _ = no data. 

since carbon monoxide is first converted into CO, using 
a Hopcalite§ catalyst at ambient temperature while 
hydrocarbons are oxidized by a palladium catalyst kept 
at 600°C. The CO, that is present or being formed is 
then absorbed in trapping columns filled with 3 M 

NaOH solution. 
The activity of the samples was measured using 

two different techniques. Samples of lower activities 
were analyzed using the proportional counting method. 
To extract the carbon dioxide from the samples, con­
centrated sulphuric acid was added to the NaOH solu­
tion. Prior to its measurement in a high-precision pro­
portional system, the liberated CO, gas was purified 
over charcoal (Hertelendi et al. 1989). The standard 
deviation of a single 14C measurement using this 
method is (f = ± 0.17 mBq m-3. \Vhen determining 14C 

concentration in the air, this error tends to be higher 
and may reach 0.5 mBq m-3 due to the uncertainties 
of the sampling. 

Most of the samples were measured by liquid scin­
tillation (LSC), after precipitation of CO, in the form 
of BaC03, 4 g of which was mixed with 0.8 g Cab-O-

§ Hopcalite, Mine Safety Appliances Company, Pittsburgh, PA 
15230. 

Sil ll and 20 mL toluol-based liquid scintillation cocktail. 
The typical sensitivity of this LSC activity measurement 
method was 10 mBq m-3 

Two differential "c samplers were installed in the 
ventilation stacks of the nuclear power plant. Prelimi­
nary experiments revealed that the 14C contribution to 
the total radiocarbon activity was negligible and no 
carrier gas was required if two parallel lines were used 
for sampling the two main components (CO, and 
C,Hm). The mass of the sampled air was determined by 
weighing the mass of the barium carbonate. The layout 
of the modified sampler is provided in Fig. I. The 
sampling period was 1 wk for stack monitoring and 2 
wk for environmental sampling. The flow rate of sam­
pling was 10 L h -I. It was determined that the discrim­
ination factor between the 14C02 and t4C"Hm fractions 
was close to 100, and the absorption of CO, in the 3-M 
NaOH solution was 99.9% when using a specially de­
signed bubbler-type trap. The conversion efficiency of 
hydrocarbons into CO, exceeded 99.7%. 

! Cab-O-Sil, Packard Instrument Co., Ulgersmaweg 47, 9731 BK 
Groningen. The Netherlands. 
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