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Site Conceptual Model 

In this step, the risk assessor prepares a schematic diagram that does the 

following: 

• 	 Identifies the primary source of contamination in the environment (e.g., 

releases from a leaking storage tank, waste material poured on the 

ground) 

• 	 Shows how chemicals at the original point of release might move in the 

environment (e.g., a chemical in soil might penetrate down into 

groundwater or might volatilize into air) 

• 	 Identifies the different types of human populations (e.g., resident, 

workers, recreational visitors) who might come into contact with 

contaminated media 

• 	 Lists the potential exposure pathways (e.g., ingestion of contaminated 

water, inhalation of chemicals in air, dermal contact with contaminated 

soil) that may occur for each population 

This conceptual model is used to plan the risk assessment and associated 

data collection activities and is often revised periodically as data become 

available at a site. Examples of Region 8 human health site conceptual 

model diagrams and other useful resources are provided below. 

You will need the free Adobe Acrobat Reader to view some of the 
files on this page. See!;PA'sPOFpSl9t:) to learn more. 

Examples of Region 8 Site Conceptual Models 

• 	 Site Conceptual Model: Example 1 (PDF) (1 pg. 12K) 

• 	 Site Conceptual Model: Example 2 (PQB (1 pg. 31K) 

Resources 

RAGS I Part A (EPAl540/1-89/002, December 1989) 

National Information 

.J;PA Waste and Cleanup Risk 

AuHslllimt 
• 	 EPA Superfund program 
• 	 ~uperfund Risk Assessment 
• 	 National Center for 

EnvlrQnmental Assessment 
(NCEA) 

Region 8 Risk Assessment 

• 	 RegiQn 8 Risk Assessment 

Home 


• 	 Basic Information 
• 	 Environmental Sampling 
• 	 Fate and Transport Models 
• 	 Human Health Risk Assessment 
• 	 Ecological Risk Assessment 
• 	 Calculating Preliminary 


Remediation Goals 


• 	 Contacts 

Human Health Risk Assessment pages 

• 	 Human Health Risk Assessment 

• 	 SitgCQoceptual Mogel 
• 	 Exposure Assessment 
• 	 Toxicity Assessment 
• 	 Risk Characterization 
• 	 ~ainty Analysis 
• 	 Evaluation of Risks from Lead 

• 	 Bloavallabllity 

Reuse Assessments: A Tool To Implement The Superfund Land Use Directive (PDF) (Memorandum, OSWER 

9355.7-06P, June 2001) (24 pp, 83K) 

Model Statement of Work for RifFS Baseline Risk Assessments of HYman Health (PDF) (Region 8 Superfund 

Technical Guidance RA-01, September 1994) (7 pp, 986K) 
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Model Site Conceptual Model for RifFS Baseline Risk Assessments of Human and Ecological Health (PDF) Share 

(Region 8 Superfund Technical Guidance RA-05. May 1995) (7 pp, 604K) 
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USEPA Region 8 Human Health Risk Assessment 

Site Conceptual Model: Example 1 


On-Site Off-Site 

Current/Future Current/Future Current/Future 
Current/Future

Commercial Construction Commercial 
Resident

Worker Worker Worker 

.1 Off-Site Surface I J Ingestion I .I 1 I X 1 • J 
Soil"I I I Dermal J " I 1 I X J X~ 

Historic Stack r---­Emissions Wind J Air (PM,o) Inhalation X I X I X I X I 
1--11 Erosion 

.I On-Site Surface I J Ingestion I I • I • I 1 J 
.~~ ~. ~ ~ ~~-~~~ Soil 1 Dermal ~ I X Xl J I I J J 

Historic 

Smelting '-­ Excavation of Subsurface soil 


Operations 


Burial .I-I Sub-surface SOil
. II I 

Ingestion • 
Dermal XI ·1 I I I I

Solid Wastes r- ­ .. Direct Contact 
(surface) Leaching I Ingestion 

Groundwater I • • I • 
Dermal X X XI I I ·1 I I I 

LEGEND 

-I Pathway is not complete; no evaluation required 


Pathway is or might be complete, but is judged to be minor; qualitative evaluation 


Pathway is or might be complete and might be Significant; sufficient data are available for quantitative evaluation 




USEPA Region 8 Human Health Risk Assessment 

Site Conceptual Model: Example 2 


I i W~er I!ITRd.id~1It: r Recrba.ti~~81 
PCB Source 

Gasi fication 

Plant 


Railyard 

LEGEND 

o 

• 


J ~I • 
1 IX 

DNAPL 
..I ~I Ingestion ~I • 

•x 

Leaching Soil gas 

x 
USTs 

Lagoons 
Soils 

~I Dust H O~~d()()r Air r----1 Inhalation 1 "I xUI. X 

Disposal, spills 

•
X 

Pathway is not complete; no evaluation required 

Pathway is or might be complete, but is judged to be minor; qualitative evaluation 

Pathway is or might be complete and could be significant, but data are lacking to support quantitative evaluation; qualitative evaluation 

Pathway is or might be complete and could be significant; quantitative evaluation 

c 



UNITED ST ATES ENVIRONMENTAL PROTECTION AGENCY 
REGION VIII (8HWM.SM) 

999 18th STREET - SUITE 500 
DENVER, COLORADO 80202·2466 

Region VIII 

HAZARDOUS WASTE MANAGEMENT DIVISION. SUPERFUND MANAGEMENT BRANCH, TECHNICAL SECTION 

SUMMARY 

This regional guidance is intended to provide EPA Remedial Project Managers and 

EPA contractors with summary directions on how to conduct a baseline risk assessment 

(BRA). including general applications to both human and ecological health evaluations. A 

step-wise process is outlined that includes expected deliverables for the RII FS. Pertinent 

guidance is cited to direct the reader to more in-depth material as needed. This model 

statement of work for a BRA serves as a general framewqrk for all RII FS documents in 

RegionVlI1. 
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MODEL S'ATEMENl OF WORK fOR RifFS BASELINE RISK ASSESSMENTS 

Methodology to be applied for 

development of risk assessments for 

the USEPA is described in the interim 

'Risk Assessment Guidance for 

Superfund: Human Health Evaluation 

Manual Part A-4- (July 1989 (EPAf540f1· 

89/002) as supplemented by interim 

Part B (9285.7-01 B) and interim Part C 

(9285.7-01 C). Development of the 

sampling and analysis plan for the 

collection of RI data which may be 

used to support the risk assessment 

must follow the interim Guidance for 

Data Useability In Risk Assessment 

(Parts A and/or B), October 1990 (EPA 

9285.7-09A and B) to the extent 

possible and should be developed with 

complete consideration of Data Quality 

Objectives for Remedial ResponsE 

Activities (EPA 540fG-87/003A). A 

complete and contemporary list of 

background and guidance 

documentation for the practice of risk 

assessment in the USEPA is presented 

in appendix A of this workplan. 

Regional toxicologists may be 

contacted for literature and guidancE 

which may be applicable to specific 

sites, characteristics, or particular 

contaminants of concern. Region 8 

Guidance presented in this statement of 

work supplements that provided in the 

above documents. Interim deliverable!: 

which must be submitted during the 

development of the RI/FS baseline risk 

assessment are included. 

I. RI/FS Workplan 

SeOPING INTERIM DELIVERABLES: 

The following deliverables are to 

be submitted to the Region VIII 

Remedial Project Manager for review 

prior to the RifFS scoping meeting. 

The finalized versions of the following 

deliverables will be included in the 

workplan for the baseline risk 

assessment. 

1. A conceotual site mod~1 

which includes both current and 

potential future land use. The 

conceptual site model should be 

presented in the form of an iteratiVE 

flow chart which depicts specific site 

characteristics to include: (1) 

contaminant sources; (2) release 

mechanisms; (3) transport routes; (4) 

exposure routes; 'and (5) receptors. 

The, model should clearly provide for 

conceptual understanding of pathway 

interrelations and should include 

aspects pertaining to both human 

health and ecological risk at the site. It 

should be presented in schematic 

format. The conceptual site model will 

serve as the iterative foundation for the 
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growth and development of the final 

baseline risk assessment. 

2. Exposure scenario~ for 

both current and potential future sitE: 

use. Scenario development should 

include a description of receptors and 

pathways of exposure for both human 

and ecological components of thE 

baseline risk assessment. This section 

should also include a tab~edetailing all 

exposure algorithms and specific 

parameters to be used in the risk 

assessment report. Parameter~ 

employed should be consistent with 

those found in the Exposure F--actor~ 

Handbook (EPA/600/S-89/043) or thE 

OSWER Directive 9285.6-03 Standard 

Default Exposure Factors and should bE 

clearly justified. Exposure parameterE 

which deviate from those provided in 

the above documents should be 

completely referenced with 

accompanying explanations for thE 

deviation which . must be fully 

substantiated and plausible to be used 

in lieu of default exposure factors. 

Identification of the need for collection 

of site specific exposure information 

should be presented here. Indicator 

species to be sampled or proposed 

bioassays to support the ecological on 

human health portions of the risk 

assessment should be identified and 

rationale for the proposed choices 

clearly presented and substantiated. 

Criteria to be used in selection of 

SOP.8RA..(l1 . 
I>eptemb", 1l19~' 

reference areas to be used in thE 

ecological risk assessment should be 

identiried and critically evaluated for 

validity of use.. 

S. A determination of the 

applicabilitv of analytical detection 

limits and methodology for use in the 

baselinE risk assessment. A 

presentation in tabled format should 

includE: c comparison between 

preliminary health-based limits such as 

inhalation unit risks, drinking water unit 

risks, RfDs, or RfCs for compounds 

identified in the site investigation and 

available detection andquantitation 

limits. A discussion of potential matrix 

effects and available alternatiVE 

analytical techniques should bE 

provided where necessary. 

4. Proposals for the 

application of comouter-based 

pharmacokinetic models or models to 

predict contaminant migration for the 

purpose of developing exposure point 

concentrations must be presented at 

this stag€.. Contaminant migration 

models may include air dispersion 

models, soil leaching models, ground 

water flow and transport models, etc. 

For a given purpose, one or more 

models should be presented and 

described in detail. The contractor's 

experience with each model must be 

clearly indicated. Model strengths, 

Page 3 of 7 Pages 



","",on I!. U.S. EPI 
, IIIChfllc.! UUloaf'l(;.f' 

weaknesses, and complete reference~ 

should be presented. The applicability 

of eacil model to tlie site should bf 

discussed. Objectives of model 

'employment and predictive ability must 

be described in detail. 

All model inputs and methods ot 

obtaining model inputs should be listed 

in tabled format. Required accuracy of 

each input and expected accuracy ot 

the model should be also be presented. 

b. 'The contractor mUS1 

submit a list of the contaminant~ 

identified in the preliminary site 

assessment for which there are no 

available numerical estimates of 

loxicity. The submission of this list 

must consider both temporal aspects of 

potential exposure (acute, subchronic.,· 

and chronic) and route specific aspect~ 

of the exposure (oral, inhalation, 

dermal). 

II. BASELINE RISK ASSESSMENl 

REPORl 

The baseline risk assessment 

report is completed as a part of the 

Remedial Investigation report. The risk 

assessment document should b€ 

presented as a self contained, stand 

alone document in the Remedial 

Investigation report. The overall format 

of the report should closely follow the 

outline presented as exhibit 9-1 in the 

so",. SA.&-01 
6ectrnb., , Ilei 

Risk Assessment GuidancE for 

Superfund: Human Health E:valuation 

Malloal (RAGS, Part A, 1989). hi 

accordanCE with the National 

Contingency Plan and the RAGS, need 

for action at Superfund sites should be 

based upon an assessment of the 

reasonable maximum estimate of 

exposure (RME). Guidance for 

determination of the RME is presented 

in chapter 6 of the RAGS. Risl< 

assessments conducted in Region VIII 

must· also include ~verage estimates of 

exposure (95% 'UGL, see BRA-01) 

alongside RME estimates of exposure. 

INTERIMDELIVERABlES FOR THE 

BASELINE RISK ASSESSMENl 

The following should be 

submitted to the Region VIII RPM for 

review prior to calculation of baseline 

risks for the site: 

A. Data Evaluation: 

1 . A list of all chemicals 

which are determined to be site related. 

Completed exhibits 45 (parts 1-3) of 

the Guidance for Data Usability in Risk 

Assessment and a qualitative assess­

ment of the GOC Jist must accompany 

the submittal. Generation of the list of 

COGs must comply with both National 

and Regional guidance. 
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r 
.t.. A completed table which for quantitative exposure analysis must 

compare~ commonly availabl£ be submitted to the RPM within 30 

--------,q'"u..a""n""tF7n...a<Tt�h<o=n:--tl11llm~lt,..,s~(t1IM:1tnQrt'[cs-,"1'iMJmDrL~S,~ann:rld'--~d!ia\lcy~---of thE scopin9 meeting. 

IDLs) with health-based numerical 

criteria for chemicals which are sitf 

related. 

3. Rationale 10r the selection 

of chemicals of concern for the sitE 

referring to HHEA-RAGS part A and 

Region 81 echnical Guidance RA-03. 

B. Exposure Assessment: 

1 . A final list of exposure 

parameters (average and RME) to be 

used in the risk. assessment must be 

submitted to the RPM for review prior 

to calculation of risk estimates. Any 

parameters which are specific to the 

site must be adequately supported by 

appropriate references and date. 

2. Calculation of the 

exposure point concentration(s) which 

will be employed in the risk assessment 

which meets the requirements of 

pertinent EPA guidance (Supplemental 

Guidance to RAGS: Calculatingthf: 

Concentration 7erm OWSER Publication 

# 9285.7-081) and Region 8 EPA 

,Technical guidance #RA-02. 

3. Region 8 will accept 

proposals 10r the conduct of 

quantitative uncertainty analysis on 

exposure parameters only. Proposals 

Proposals must identify any modeling 

software to be used in the analysis and 

a discussion of the data sources to be 

used to establish distributions. 

Rationale for assuming distribution 

shapes for those parameters lacking 

sufficient data must be included. The 

decision to proceed with quantitative 

unce(tainty analysis will be made by 

the --RPM inc.onsultation with the 

regional toxicologist assigned to thE; 

sit€.. 

C. loxicity Assessment: 

The toxicity assessment portion 

of the risk assessment should be both 

brief ( preferably < 1 page per COC) 

and concise. The toxicity assessment 

should include a description of the 

chemical toxicity wrinen for the lay 

public. The Toxicity assessment for a 

given chemical should not be a· 

reproduction of material which. is 

commonly availablE' in ATSDR 

toxicological profiles but should 

reference these profiles if available. 

1 . The toxicity assessment 

portion of the risk assessment should 

be submitted to the RPM for review 

prior to incorporation into the risk 

assessment document should not 

exceed one page. Included in the 
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toxicity assessment for each chemical 

ot concern should be a shon 

desci iptioll of the CI itical study(s) used 

to derive the numerical estimate ot 

toxicity presented on IRIS or HEAS1. 

The date of the IRI5 or HEASl 

reference must be included. The 

description should include: (1) the 

. quantitative toxicity estimate from the 

source used; (2) species employed; (3) 

critical toxicity endpoint or target organ 

(both human health· and ecological 

receptors) as well as all endpoint! 

evaluated; (4) dUration of the study and 

all doses or exposures examined; (5) 

overall weight of evidencE OJ 

uncertainty factors applied, 

confounders and rationale.. 

3. The toxicity assessment 

must include sound rationale for th£. 

additivity of any hazard quotients in the 

development of the hazard index. 

Deviations from additivity 01 

carcinogenic effects must be solidly 

justified. 

4. Route to route extrapo­

lations must be presented to the' RPM 

for review· prior to inclusion in the 

baseline risk assessment. 

D. Risk Characterization: 

1. Summary tables of risk 

calculations should be submitted for 

review prior to incorporation into the 

SOF .. elV'-o' 
~tern~. 19Ec 

risk assessment. Summary tables and 

figures should comply with the format 

plesel1led in RAGS (Par l A) Cllapler 8. 

2. If a quantit a tivE. 

uncertainty analysis (Monte CarlOt Latin 

Hypercube, etc.) is being considered 

for the site, parameter distributions, 

summary statistics on theSE 

distributiom. (arithmetic means, 

geometric means, 50th and 95%iles), 

associated reference~ for the 

development of distributions, and 

proposed methodology I must bE 

submitted to the RPM prior to thE' 

conduct of the uncertainty analysis. 

This information should be clearly and 

completely presented in the baseline 

risk assessment. 

3. An accurate and complete 

qualitativE (a~ well a~ semi-

quantitative) description of uncertainty 

surrounding the risk estimates should 

be' clearly summarized. 

III. ROLE OF THE BASELINE RISK 

ASSESSMENT IN THE FEASIBILITY 

STUDY: 

A. Prior to completion of the 

Baseline risk assessment the contractor 

will develop a set of preliminary 

remediation goals (PRGsl. PRGs are 

based upon readily available 

information such as generic health­

based media levels or chemical specific 
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ARARS and provide remedial design 

staff with targets to USf for 

identification of potential remedial 

alternatives which are refined during 

the development of the baseline risk 

assessment. 

PRGs are to be developed 

according to procedures outlined in the 

Risk Assessment Guidancf for 

Superfund: Volume 1 --Human Health 

Evaluation Manual (Part B). 

B. After completion of thE 

Baseline Risk Assessment, thE 

contractor will develop remediation 

goals which establish health-based 

exposure levels for each media and 

contaminant of concern. Ranges of 

exposure levels, and corresponding iso­

concentration lines on site maps, 

maybe presented to describe areas of 

exceedance with various attributed risk 

levels (10.6.10-4 cancer risks, orHI = 
0.5, 1.0, 2.0, 5.0, etc.). This can help 

define the extent and relative 

magnitude of excessive health risks at 

a site. 

C. A risk evaluation of 

remedial alte~natives may be necessary 

prior to completion of the feasibility 

study. The alternatives requiring 

evaluation and the level of effort 

employed are to be defined by the 

Remedial Project Manager. Risk 

evaluation of remedial alternatives 

sop,," I:!VI",,' 
""'t..,.,b.. Ill.' 

should be conducted according tc 

procedure: presented in Risk 

Assessment Guidance for Superfund: 

Volume 1 -. Human Health Evaluation 

Manual (Part C)' 

D. The baseline risk assess­

ment will serve as a guide by which to 

develop or compare media specific 

action levels with health based goals or 

Federal or State standards. CumulatiVE 

ris~ resulting from multiple 

contaminants and/or multiple pathway 

exposure should be clearly presented 

so that a comparison· of remedial 

alternatives is possible. 

L The level of confidenCE" 

and/or corresponding uncertainty in th£ 

risk estimates should be clearly defined 

and placed into credible technical 

. perspective based on weight of 

scientific evidence and current 

biomedical knowledge.. 
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UN ITED STATES ENVIRONMENTAL PROTECTION AGENCY ..... 
W"f IVREGION VIII (SHWM-SM) 

999 1Sth STREET - SUITE 500 lIT eoflifJDENVER, COLORADO S0202-2466 Region VIII 

HAZARDOUS WASTE MANAGEMENT DIVISION, SUPERFUND MANAGEMENT BRANCH, reCHNICAL SECTION 

SUMMARY 

EPA Region VIII requires the development of a site specific conceptual model of 

human and environmental receptor exposure for each remedial or removal project. The site 
conceptual model should be developed early in the site investigation process and used as 
a communication tool to direct risk-specific site sampling and site assessment. Risk-based 
remedial activity should focus. on breaking one or more pathways defined in the site 
conceptual model. A general description and specific format for site conceptual models for 

Region VIII is included herein. 
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Region 8, U.S. EPA SOP'SRA·05 
Technical Guidance December 1 994 

PREPARATION OF CONCEPTUAL SITE MODEL 


INTRODUCTION 

. The USEPA Region VIII is developing a 

series of Regional Guidances that 

provide technical information and policy 

clarification on a variety of topics to 

RPMs and risk assessors working on 

Superfund sites in Region VIII. This 

guidance provides guidelines for 

preparation of conceptual site models 

for use in risk assessments. The site 

conceptual mo~el should be developed 

by the technical team· early in the 

remedial or removal process and should 

be refined as necessary as site 

information becomes available. 

PURPOSE 

The primary purpose of a conceptual 

site model is to help the reader of the 

RI and the risk assessment understand 

what is known regarding where 

contamination originated, how it moved 

or is continuing to move, and how 

humans or. environmental receptors 

may come into contact with 

contaminated media. The site 

conceptual model is a requirement. for 

all Region VIII- risk assessments 

conducted within the Remedial or 

Removal programs. The specific 

purposes of conceptual models are 

manifold and include: (1 ) the 

complete . definition of all .exposure 

pathways. Pathways of exposure are 

defined by the site conceptual model as 

discussed below; (2) as 

communication tools among team 

members. Team members should 

review and agree upon all exposure 

pathways prior to sampling. Often, the 

model can provide insight into areas or 

media to be sampled to better define 

actual or potential site risk; (3) as 

communication tools for public 
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interaction. Often, there are strong 

techncial rationale for excluding' certain 

pathways of exposure from the 

sampling process or quantitative risk 

assessment. It is essential that when 

such exclusion occurs the rationale is 

documented in the site conceptual 

model; and (4) as a tool for risk 

assessment review. A site conceptual 

model should clearly indicate which 

pathways of exposure were quantified 

in the risk assessment. In an 

adequately developed site conceptual 

model, a reviewer can easily de~ermine 

which pathways have been addressed 

in the quantitative portions of the risk 

assessment and· which have been 

addr~ssed qualitatively. 

BACKGROUND 

Existing USEPA guidance requires that 

a conceptual site model be included 

as part of all Superfund risk assess-· 

ments (EPA 1989). The items which 

must be inCluded in the model are: 

SOP'8RA·OS 
December 1994 

• Contamination Sources 

• Contaminated Media 

• Potential Exposure Pathways, 

including 

Exposure Points 

Exposure Routes 

Receptors 

This SOP provides guidelines intended 

to standardize the content and 

graphical format of conceptual site 

models used in risk assessments 

prepared for sites in Region VIII. 

CONTENT 

It is important that the conceptual site 

model include all sources, media and 

exposure pathways that are of 

reasonable or at least plausible 

concern, now or in the future. That 

is, the model should not exclude 

certain sources or pathways because 

it has been decided that these are 

minor and will not be investigated or 

quantified. Rather, the model should 

. . 
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show such pathways, and the text 

should explain why they have not 

been investigated or quantified. 

Note that this concept should not be 

carried to extremes. For example, a 

tertiary pathway by which contam­

inated fish are used fOr fertilizer in a 

garden, thereby leading to 

contamination of garden vegetables, 

can usually be omitted. The 

principles that allow such a pathway 

to be excluded are as follows: 

• 	 A pathway from a medium to a 

receptor need not be included in 

the site model if exposure to the . 

medium occurs by one or more 

other routes that are clearly of 

greater importance. In this 

example, it is clear that if the fish 

are also eaten directly by the 

exposed population, this exposure 

pathway will contribute greater 

exposure than the indirect 

fish-+soil-+vegetable pathway. 

SOP#SRA-05 
December 1 994 

• 	 A pathway need not be included if 

there is only a very remote 

possibility that the pathway will 

ever be complete. In this case, 

unless there is some special 

reason to think that the use of fish 

to fertilize a garden is likely, it is 

reasonable to suppose that this 

pathway will not be complete. 

Because this criterion is subjective, 

and because there is often a range 

of opinions as to the liklihood that 

a particular activity will or will not 

occur, exclusion of a pathway on 

this basis should be done with 

caution. 

GRAPHICAL FORMAT 

Figure 1 presents an example site 

model that should be used as a 

format example for Region VIII risk 

assessments. The pathways and 

exposure pathways shown are 

intended to be representative for a 

mining/smelting site, but the specific 
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media, pathways and populations will 

vary from site to site. 

Begin preparation of the figure by 

listing in a vertical column all media 

that are presently contaminated, or 

might become contaminated in the 

future. Then work to the right listing 

the 	exposure routes (oral, inhalation, 

dermal) for each medium that could 

lead to exposure of one or more of 

the 	populations of potential concern. 

Indicate which of these exposure 

pathways will be evaluated 

quantiatively, which will be evaluated 

qualitatively, and which are 

considered to be negligible or 

incomplete. If the figure is in black 

and white, use cross-hatching rather 

than shading, since shading usually 

. does not xerox well. 

Then work back to the left to show 

how the media which are presently 

contaminated came to be so. Trace 

the fate arid transport of the contam­

SOP#SRA-05 
Dacember 1 994 

ination all the way back to the original 

or historic source. Do not struggle to 

label the various Intermediate steps as 

"secordary source" or "tertiary 

transport pathway", etc. Simply label 

the entire process from 

historic/original release to the present 

as "Transport Pathwa"ys". 

Special format items to note include 

the following: 

• 	 Enclose media (past or present) in 

rectangular blocks, while fate and 

transport pathways should be 

indicated by text placed on the 

arrows that link the different 

media. 

• 	 Use arrows to show the direction 

of transport or linkage between 

boxes. Branching lines should be 

used to indicate links from one box 

to two or more boxes. Try to 

minimize the number of locations 

where lines cross. Where such 
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crosses do occur, but the boxes 

are not linked, use a solid 

horizontal line passing over a 

broken vertical line to indicate the 

absence of a linkage. Never allow 

a junction between lines to be 

ambiguous (is it connected or 

not?). 
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OSWER 9355.7-06P 

MEMORANDUM 

SUBJECT: 	 Reuse Assessments: A Tool To Implement The Superfund Land Use Directive 

FROM: 	 Larry Reed, Acting Director SlElaine F. Davies for 
Office ofEmergency and Remedial Response 

TO: 	 Superfund National Policy Managers 
Regions 1 - 10 

PURPOSE 

This directive presents informationfor developing future land use assumptions whenmaking remedy 
selectiondecisions for Superfund sites under the Comprehensive EnvironmentalResponse, Compensation, 
and Liability Act (CERCLA). The purpose of this directive is to: 

1. 	 Reaffirmthe directive ''Land Use in the CERCLA Remedy Selection Process," OSWER Directive 
No. 9355.7-04, May 1995 (the Superfund Land Use Directive) in Superfund response actions, 
and highlight its importance in achieving the goals ofthe Superfund Redevelopment Initiative (SRl); 

2. 	 Extend the applicability ofthe Superfund Land Use Directive to non-time-critical removal actions I , 
where appropriate; and 

3. 	 Introduce the "Reuse Assessment" as a tool to help implement the Superfund Land Use Directive 
(see Attachment 1). 

BACKGROUND 

On July 23, 1999, the Environmental Protection Agency (EPA) announced the Superfund 
Redevelopment Initiative (SRl) to help communities return Superfund sites to productive use. The SRl 
launched a coordinated national effort to develop policies, procedures and practices 

I Applicability of this directive has not been extended to non-time-critical removal actions for 
Brownfields revolving loan fund pilot projects. Regions and Brownfields Pilot recipients should continue 
to refer to the relevant Brownfields program guidance. 
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needed to achieve this goal. The SRI also reemphasizes EPA's current practice ofconsidering future land 
use assumptions in cleanup decisions and encourages communities to commWlicate their future land use 
preferences before the Agency fully implements a cleanup remedy. In implementing the SRI, the Agency 
is clear in assuring that site reuse, where it can be achieved, occurs without compromising cleanup 
standards or the protectiveness of response actions. 

IMPLEMENTATION 2 

1. Reaffirm the Importance of the Superfund Land Use Directive in Superfund Response 
Actions. 

The Superfund Land Use Directive (see Attachment 2) provides basic information on developing 
and using future land use assumptions to support Superfund remedial actions. The Superfund Land Use 
Directive promotes early discussions with stakeholders regarding potential future land use options for sites 
and promotes the use ofthat information to develop realistic assumptions regarding future land use. The 
following topics are addressed in the Directive: 

• 	 Why realistic assumptions of future land use are important to the Superfund response 
process; 

• 	 Types of information that can be considered; 
• 	 How to use assumptions of future land use III the development, selection and 

implementation of response actions; 
• 	 Public involvement considerations; 
• 	 The role of institutional controls when response actions result in restricted future uses; and 
• 	 The applicability of future land use considerations to Federal Facility sites Wldergoing 

response actions, as well as RCRA Corrective Action sites. 

Integrating realistic assumptions of future land use into Superfund response actions is an important 
step toward facilitating the reuse ofsites following cleanup. Therefore, implementation ofthe Superfund 
Land Use Directive can be an important factor in achieving the objectives ofthe SRI wherever cleanup 
actions can be catalysts for returning Superfund sites to productive use. Regions should review the 
Superfund Land Use Directive and ensure that reasonable future land use assumptions are incorporated 
into the development, evaluation and selection of response actions, where appropriate. 

2Applicability to Federal Facilities and RCRA Corrective Action. Where another federal agency 
is performing a CERCLA-based remedial action or non-time-critical removal, it should develop 
assumptions of reasonably anticipated future land use as part of the response process consistent with the 
Superfund Land Use Directive, where appropriate. Information in this directive may be helpful to Federal 
Facility site managers conducting this work. In particular, the Reuse Assessment Guide conveys a 
concise and practical approach to addressing future land use issues. Also, information in this directive 
may be helpful to RCRA project managers in developing future land use assumptions. However, RCRA 
stakeholders should also refer to guidance on land use in the May 1, 1996, Notice of Proposed 
Rulemaking (Vol. 61, No. 85, 40 CFR, pages 19432 to 19464). 
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2. Extend the Applicability ofthe Superfund Land Use Directive to Non-Time-Critical Removal 
Actions. 

This directive extends the applicability of the Superfimd Land Use Directive to non-time- critical 
removal actions, where site conditions and the nature of the response action warrant. Assumptions 
regarding reasonably anticipated future land use can be considered when developing the Engineering 
Evaluation/Cost Analysis (EE/CA). Future land use assumptions can support site characterization, risk 
assessment, and the development, evaluation and selection of response actions. The analysis supporting 
the assumptions of future land use can be scaled back, as appropriate, consistent with the scope of the 
removal action. 

3. Reuse Assessments - A Tool for Developing Reasonably Anticipated Future Land Use 
Assumptions. 

The reuse assessment, as described inAttachment 1, involves collecting and evaluating information 
to develop assumptions about reasonably anticipated future land use(s) at Superfimd sites. It provides a 
tool to implement the Superfimd Land Use Directive and may involve a review of available records, visual 
inspections of the site and discussions about potential future land uses with local government officials, 
property owners and cornmunity members. Information gathered as part of the reuse assessment can be 
combined with other information on potential future land use obtained through the CERCLA community 
involvement process and through dialogue with state officials. 

Information obtained from the reuse assessment can be particularlyusefulduring the planning stages 
ofa response action. The resulting assumptions of reasonably anticipated future use can be considered as 
part ofthe following: 

• 	 The baseline risk assessment when estimating potential future risks; 
• 	 The development of remediaVremoval action objectives and the development and 

evaluation of response alternatives; and 
• 	 The selection of the appropriate response action required for the protection of human 

health and the environment. 

Similarly, a reuse assessment can be useful for developing future land use assumptions as part ofthe EEiCA 
and action memorandum supporting a non-time-critical removal action. 

ADDITIONAL INFORMATION 

Copies of this document are available on the Superfund web site, at 
http://www.epa.~ov!su12erfuml!nubs.htm. Copies ofthis document may also be obtained from the OERR 
Document Center (703) 603-9232. General questions about this topic should be referred to the Hotline 
at 1-800-424-9346. The subject matter specialist for this document is 
Paul Nadeau ofOERR 

Notice: This document is intended to provide guidance and information for EPA staff, states, tribes, 
Potentially Responsible Parties (PRPs) and contractors conducting site cleanups under CERCLA, as well 
as for local governments and other stakeholders involved with Superfimd sites and the CERCLA response 
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process. The approach in this guidance is meant to be considered at current and future sites undergoing an 
RIlFS or ERICA, to the extent possible. Any decisions regarding a particular remedy selection decision will 
be made based on the statute and regulations, and EPA decision makers retain the discretion to adopt 
approaches that differ from this guidance, where appropriate, on a case by case basis. Consistent with the 
Superfund Land Use Directive, this guidance is not intended to suggest that previous remedy selection 
decisions should be reopened. EPA may change this guidance in the future. 

Attachment 1 - Reuse Assessment Guide 
Attachment 2 - Land Use in the CERCLA Remedy Selection Process 

cc: 	 Jeff Josephson, Superfund Lead Region Coordinator, USEPA Region 2 
NARPM Co-Chairs 
OERR Records Manager, !MC 5202G 
OERR Documents Coordinator, HOSC 5202G 
OERR Regional Center Directors 
Paul Nadeau, OERR 5204G 
John Harris, OERR 5204G 
Steve Caldwell, ST/SIC 5204G 
Suzanne Wells, CIOe 5204G 
Jim Woolford, FFRRO 5101 
Earl Salo, OGC 
Bany Breen, OSRE 2271A 
Lori Boughton, OSRE 2271A 
Elizabeth Cotsworth, OSW 5301 W 
Linda Garczynski, OSPS 5101 
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Attachment 1: 

REUSE ASSESSMENT GUIDE 

Introduction 

The reuse assessment involves collecting and evaluating information to develop assumptions about 
reasonably anticipated future land use(s) at Superfund sites. It provides a tool to implement the Superfund 
Land Use Directive, and may involve a review of available records, visual inspections of the site and 
discussions about reasonably anticipated future uses with local government officials, property owners and 
community members. 

Information obtained from the reuse assessment can be particularly useful during the planning stages 
of a response action. The resulting assumptions of reasonably anticipated future use can be considered as 
part of the following: 

• 	 The baseline risk assessment when estimating potential future risks; 
• 	 The development ofremedial/removal action objectives and the development and evaluation 

of response alternatives; and 
• 	 The selection ofthe appropriate response action required for the protection ofhuman health 

and the environment. 

Similarly, a reuse assessment can be useful for developing future land use assumptions as part ofthe EE/CA 
and action memorandum supporting a non-time-critical removal action. 

A reuse assessment assists in developing assumptions regarding the types or broad categories of 
reuse that might reasonably occur at a Superfund site. Examples of land use assumptions that appear likely 
based on the conclusions of a reuse assessment include, but are not limited to, residential, 
commercial/industrial, recreational and ecological. More specific end uses (e.g., office complex, shopping 
center, or soccer facility) can be considered during the response process when detailed planning information 
is readily available. 

Getting Started 

The scope and level of detail of the reuse assessment should be site-specific and tailored to the 
complexity of the site, the extent of the contamination, the level of redevelopment activity that has already 
occurred at the site and the density of development in the vicinity of the site. Reuse assessments and the 
development of future land use assumptions should rely on readily available information, to the extent 
possible. Determining the applicability and scope ofa reuse assessment will be dependent on site specific 
circumstances and/or the overall approach anticipated for addressing the site. For example: 

• 	 Sites where the owner desires to maintain the current use, or area-wide ground water 
contamination sites in highly developed urban areas, may only require a limited assessment; 

• 	 Sites where future land use decisions have already been determined and documented may 
simply require a review to confirm the information; 
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• 	 Large sites, or sites with several operable units and potentially different future use scenarios, 
may benefit from multiple reuse assessments, or an iterative approach to developing future 
land use assumptions. 

While a reuse assessment may not be necessary at every site, EPA should collect and swnmarize 
available information about potential future uses for NPL sites and non-time-critical removal actions, as 
appropriate, to fonn the basis for the assumptions regarding reasonably anticipated future land use. 

The Superfund Land Use Directive states that in cases where the future land use is relatively certain, 
the remedial action objective( s) generally should reflect this land use. In this case, alternative future land use 
scenarios generally are not required unless it is impracticable to provide a protective remedy that allows for 
the desired use. The Superfund Land Use Directive also states that in cases where the reasonably 
anticipatedland use is uncertain, or where multiple uses are being considered, a range ofpotential future land 
use options should be considered when developing remedial action objectives. For example, infonnation 
gathered for the reuse assessment suggests the site could be used either for recreational purposes or for 
commerciaVlight industrialactivity. In that case, when identifYing multiple potential reuse scenarios, the reuse 
assessment should consider input from stakeholders on which scenario they believe is most likely. In other 
cases, alternative future land use scenarios can be reflected by developing a range of remedial alternatives 
for detailed evaluation that could achieve different land use potentials. 

Reuse assessments should have greatest applicability to sites with waste materials on the surface 
and/or contaminated soil. Future ground water use was not extensively considered in the Superfund Land 
Use Directive. There are separate expectations established in the NCP, Section 300.430 (a) (1) (iii) (F) 
that "EP A expects to return usable ground waters to their beneficial uses, wherever practicable, within a time 
frame that is reasonable given the particular circumstances of the site." Generally, ground water use is 
detennined independently from land use, through Comprehensive State Ground Water Protection Programs, 
state ground water classifications and EPA's "Guidelines for Ground Water Classification Under the EPA 
Ground Water Protection Strategy," Final Draft [1984]. However, it is important to consider the current 
and future ground water uses when developing future land use assumptions, since the need to protect ground 
water quality may drive the soil cleanup levels. F or example, portions of surface or sub-surface 
contamination that present a threat to ground water may require a greater degree ofcleanup over a larger 
area than might be needed for soil clean up alone. Alternatively, an area of clean land may be needed to 
install a ground water pump and treat system to contain or restore underlying contaminated ground water. 
Each of these situations could affect future land use options for the site. 

In general, a reuse assessment can be conducted by the entity conducting the RIlFS or EEICA. 
As with other activities perfonned under the RIlFS or EE/CA, EPA can determine the appropriate level of 
oversight when PRPs perfonn this work. EPA is responsible for ensuring that reasonable assumptions 
regarding future land use are considered in the selection ofa response action. This determination should be 
coordinated with the state. 

Outline for a Reuse Assessment 

The reuse assessment should provide sufficient information to develop realistic assumptions ofthe 
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reasonably anticipated future usees) for a site. Items that should be considered are listed in Table 1, which 
further describes and builds upon the items identified in the Superfund Land Use Directive. The entity 
conducting the reuse assessment mayuse this outline as a guide for canying out the assessment. Each reuse 
assessment will be different, but this outline offers a s1ructure that should ensure a thorough evaluation can 
be performed. As noted, the scope and level of effort needed to complete a reuse assessment will be 
dependent on conditions at the site and should be tailored accordingly. Information supporting a reuse 
assessment should be obtained from existing and readily available sources to the extent possible. 

Table 1 : Outline for a Reuse Assessment 

Stakeholders 
Identify stakeholders and their connection to the site, e.g., site owner, current user, developer, PRP, state 
and local or tribal government, community member, Community Advisory Group, (CAG), etc. 
Determine which stakeholders are responsible for local land use determinations 
Document the stakeholders who participate in the Reuse Assessment 

Site Description 
Physical features: size, shape, topography, special features 
Existing buildings and other site improvements 
Site location in relation to residential, commercial, industrial, agricultural and recreational areas 
Current and past uses 
Neighboring activities and land uses 
Relevant public infrastructure: roads, utilities, transit, parks, etc. 

Environmental Considerations 
Contaminants and their location(s), technology constraints, to the extent this information is known 
Potential restrictions resulting from the environmental contamination 
Areas that are "clean" (Le., where risks are acceptable, consistent with their planned use) and potentially 
available for immediate reuse 
Ground water use classification/determination 
Other site characteristics (e.g., wetlands, surface waters, upland habitat, forested habitat, flood plains) 

Site Ownership 
Person or entity that holds title to the site; who controls access to the site 
Any property liens, bankruptcy considerations 
Site owner(s) preferences and plans 
Any plans for the sale of the property 

Land Use Considerations and Environmental Regulations 
Zoning 
Existing area master plans 
Federal, state or tribe and local environmental regulations (e.g., wetlands, flood plain, etc.) impacting 
reuse 
Institutional controls (e.g., easements, covenants) already in place 
Historical and cultural resources 

Community Input 
Future reuses that community members would support 
Future reuses that community members would oppose 
Cultural factors that may create barriers or assets to any type of future reuse (historic buildings, Native 
American sacred lands) 
Environmental justice issues 

Public Initiatives 
Infrastructure plans that may influence the site uses 
Potential municipal/public uses, including park and recreational facility, transit facility, public building 
Publicly initiated private sector redevelopment project (e.g., government-organized industrial park) 
Funds available/committed for the redevelopment of the site 
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Table 1 : Outline for a Reuse Assessment 

Most Likely Future Uses 
Summarize the information as the basis for concluding the most likely future use or uses 

Collecting the Information 

Land use, including the potential reuse ofcontaminated sites after cleanup, is generally determined 
by local government officials and private stakeholders. When formulating assumptions about future land use, 
it will be important to consult with them. There are key questions one should try to answer to arrive at the 
assumptions about future land use that are needed to support a reuse assessment. The list below draws on 
the discussion in the Superfund Land Use Directive about the types and sources of information that should 
be considered. It is not intended to be comprehensive, but includes questions that may be appropriate in 
a large number of cases. The questions that are relevant at a specific site willbe determined by conditions 
at that site and by the scope of the effort needed to properly assess the anticipated future use of land. 

It maybe possible to answer some ofthese questions fairly readily by gathering existing information 
from available documents, by interviewing stakeholders, or by visiting the site. Some questions may be 
answered by information already obtained in the course of the PRP search, or in developing a community 
involvement plan. If it is difficult to get information from the site owner through interviews, consider getting 
the basic information from a title report and a market price appraisal. These can be obtained from a local 
title and real estate company. Where sites are part oftribal lands, there are many possible scenarios for site 
ownership and for making decisions about future use. It is most appropriate to consult with tribal 
government officials for information about how to work with tribes on site ownership as well as on other 
issues relevant to tribes. Appendix A offers a fairly comprehensive list ofsources that may have information 
that will be useful when forming assumptions about potential reuse. 

Consider the following questions: 

What is the Historv ofthe Site? (Review existing documents) 

• What were the past use(s) of the site? 
• What does title and lien information show about past ownership? 
• Are there historical sites, cultural factors, Native American religious sites to consider? 

What Are the Current Uses and Indications ofChange? (Site visit or interview with site 
owner, or local government or tribal officials) 

• What are the current uses at the site? 
• What are the uses in neighboring areas? 
• What does census information show about the local area? 
• What is the character of the neighborhood (e.g., residential, mixed use, in transition from 
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one type ofuse to another)? 
• 	 What are the trends in land use in the surrounding area (e.g., decreasing residential 

population, increasing commerciaVindustrial use, enterprise zone desiS'?-ation)? 
• 	 Are there any local Brownfields assessment and redevelopment actiVIties? 

What Plans Do the Owner andPurchaser Have for Future Use ofthe Site? (Interview with 
current owner) 

• 	 What are the owner's plans for the site following cleanup? Will the use remain the same? 
Will the site be sold? To whom? 

• 	 Is there a prospective purchaser for the property? 
• 	 If there are no current plans, what does the current owner consider to be the likely use? 

What is the basis for this conclusion? 

What Factors Favor or Limit Future Use? (Documents, maps, zoning regulations, land 
records and interviews with local government officials in departments such as Planning, 
Public Works, Environment and Economic Development; or tribal government officials, 
where appropriate, who have jurisdiction or influence over land use) 

• 	 What zoning laws and ordinances apply? What is current zoning for the site? Is the zoning 
expected to change in the near future? Why? 

• 	 What are the applicable local area land use plans, master plans, etc.? How do they affect 
the site? 

• 	 What local restrictions on property use apply? Are there any existing institutional controls? 
• 	 What are the property boundaries? 
• 	 Are there any obvious advantages, obstacles or other factors that may affect reuse of the 

site, such as size of the parcel, waterfront access, steep slopes or irregular terrain, heavy 
traffic on the access street, difficult access to the site, abandoned buildings, etc.? 

• 	 Ifthe site is adjacent to surface water, are there any resource protection programs or other 
restrictions (e.g., fish advisories) in place or planned that could impact reuse? 

• 	 Are there ground water use determinations, wellhead protection areas, recharge areas and 
other areas identified in the state's Comprehensive Ground Water Protection Program? 

• 	 Are there flood plains, wetlands, or endangered or threatened species to be taken into 
account? 

• 	 What other land or ground water use regulations or controls affect the reuse potential? 
• 	 Are there any infrastructure improvement plans that might affect reuse? 

Which Key Individuals and Groups Will Determine Reuse and What Are Their Views? 
(Interviews with local government officials, or tribal government officials where appropriate, 
who have jurisdiction or influence over land use) 

• 	 Who are the key individuals that will be involved in determining reuse of the property? 
• 	 What are the local officials' assessment ofwhat is likely to happen at the site? 
• 	 Have any ideas for reuse been discussed for this site? What are they? 
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• 	 How certain and detailed are the ideas for reuse? Can documents be obtained that 
describe them? 

• 	 Have they been submitted to the planning agency for approval? With what result? 
• 	 Who will be the lead person or Agency for implementing the plans for reuse? 
• 	 What other individuals have important information regarding the reuse of the site? 
• 	 If there are no current plans for the site, who will determine future site reuse and how will 

it be accomplished? 

How Is the Community Involved in Reuse Planning for the Site? (Interview community 
groups and leaders, including TAG grantees and CAG leadership, ifsuch groups exist) 

• 	 How is the community involved in local land use planning? 
• 	 What are the community's expectations for reuse of the site? 
• 	 What would community members like to see? 
• 	 What would community members oppose? 
• 	 Ifthere are reuse ideas or plans being discussed, what do community members think about 

these plans? 

Environmental Conditions 

EPA should integrate site-specific information on environmental conditions, to the extent available 
at the time the reuse assessment is being done, with the results of the site visit, interviews, and document 
review to ensure realistic future land use assumptions are developed. If an entity other than the RPMlOSC 
is conducting the Reuse Assessment, EPA should decide at the outset how site-specific information on 
environmental conditions will be incoIpOrated into the analysis. Consider the following: 

• 	 What is currently known about the nature and extent ofthe contamination that could impact 
future land use (e.g., major contaminants, location, depths, volumes, etc.)? 

• 	 Are there any uses or activities on the site that may be precluded due to the contamination, 
cleanup process or residual contamination? 

• 	 Are there portions of the site that are not contaminated and not likely to be needed during 
the cleanup phase that could be made available for reuse on an expedited basis? 

• 	 Are there any institutional controls that currently exist or are likely to exist in the future? If 
institutional controls exist, what are they? Have they been effective? 

Community Involvement 

As noted above, and as reflected in the Superfund Land Use Directive, the reuse assessment 
process should include soliciting community input on future land use considerations for sites. Community 
input can be particularly useful for sites where the future land use is uncertain and should be directed toward 
understanding the types or categories of future land use that the community believes would be appropriate 
for the site, and categories of land use that the community believes inappropriate. This information can be 
used as an indicator ofthe potential reliability and reasonableness ofthe future land use assumptions and their 
potential relevance for consideration in the remedy selection process. 

In addition, assumptions regarding reasonably anticipated future land use and their impact on the 
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baseline riskassessment, response actionobjectives and the proposed response action, should be integrated 
into the CERCLA communityinvolvement process. Future land use assumptions should be included in fact 
sheets, public meetings and other communication tools, as appropriate, over the course of the response 
action. 

State and Tribal Roles 

States and tribes have substantial and meaningful involvement in Superfimd cleanups. Therefore, 
it is important to involve state officials and tribal leaders in the reuse assessment and in the development of 
future land use assmnptions. This is especially true at Fund-financed sites where states have a cost share 
obligation for the response. State officials can provide useful infonnation regarding economic development 
incentive programs or other state-lead activities that could impact the potential future land use for the site. 
Tribes can also supply useful infonnation in many areas relevant to reuse assessment. Ifthere are differences 
on land use questions that involve tribes, work with tribal leaders to resolve the issues. 

Documenting the Reuse Assessment 

After site visits, interviews, community meetings and docmnent reviews, EPA or the entity 
conducting the reuse assessment should have basic infonnation regarding the potential future land use for 
the site. The infonnation collected should be docmnented in a report, or as a section of the RIlFS or 
EFJCA, identitying and supporting the potential future land use(s). This docmnentation should be used by 
the entity conducting the RIlFS or EE/CA and EPA for developing the reasonably anticipated future land 
use assmnptions for the site. 

Results of the reuse assessment should be described in the decision docmnent for the response 
action (Action Memorandmn or Record ofDecision). The decision docmnent should discuss the reasonably 
anticipated future land use(s) and the basis for these assmnptions. The decision docmnent should discuss 
howthe future land use assmnptions were addressed in the baseline risk assessment and feasibility study or 
the streamlined risk evaluation and EE/CA activities for non-time-criticalremovals. The decision docmnent 
also should describe the types ofuses that can be supported at the site following completionofthe response 
action. The basis for selection of the response action should be consistent with CERCLA and the NCP. 

When the reuse assessment and the selected remedy result in categories of allowable future land use 
(e.g. commercial, industrial, recreational), but not unrestricted use, appropriate institutional controls should 
be identified in the decision docmnent. fustitutional controls should be used, where appropriate, to prevent 
exposure to contamination remaining on-site and to provide access to, or protect, components of the 
remedy. Use of institutional controls should be coordinated with state and local government officials and 
the community to ensure they can be implemented and maintained as planned. (See: "fustitutional Controls: 
a Site Manager's Guide to Identitying, Evaluating and Selecting fustitutional Controls at Superfund and 
RCRA Corrective ActionCleanups,"OSWER 9355.0-74FS-P, EPA 540-F-00-005, September 2000.) 

Attachments: 
1. Appendix A - Sources of Useful fufonnation 
2. Appendix B - Glossary of Tenns, Acronyms and Abbreviations 
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Appendix A 

Sources of Useful Information 


Site-Related Sources 
Current owner and user(s) 
Future owner and user(s) 
Agentlbroker on behalf of current owner 
Lenders/banks who will finance reuse development 
Environmental consultant 

Local Government 
Mayor or COlUlty Executive 
City Manager or COlUlty Administrator 
City or COlUlty COlUlcil 
Planning Department/Commission 
Department of Economic Development, or local economic development corporation 
Department ofEnvironment 
Department of Public Works 
Brownfields Program 
Department of Housing and CommlUlity Development 

State/Tribal Government 
State or tribal project manager 
Department of Economic Development 
Department of the Environment 
Department of Planning 
Department of Housing and Community Development 
Department of Water and Utilities 
Department of Parks and Recreation 

Communitv 
Local community development corporations 
Local environmental organizations 
Influential community members 
National and regional tribal environmental organizations 
CAGs 
TAG groups 

Private Sector 
Real estate brokers and appraisers 
Site selection/search firms 
Banksllenders 
Attorneys - real estate, environmental, land use 
Chambers of Commerce 

Environmental Protection Agencv 
Remedial Project Manager 

On-Scene Coordinator 

Community Involvement Coordinator 

EPA web site (http://www.epa.goy/) 

EPA Office of Solid Waste and Erp.~rgency Response (htl. ://v,iww.c a. roy!swcrrims! . 

EPA Superftmd Redevelopment InitIatIve (http://www.cpa.gov/superun(/prognuns!l.ccyc1c1mdex.htm) 

EPA Federal Facilities Restoration & Reuse Office (http://www.cpa.goY!swermr!) 


-8­

http://www.cpa.goY!swermr
http://www.cpa.gov/superun(/prognuns!l.ccyc1c1mdex.htm
http://www.epa.goy


OSWER 9355.7- 06P 

AppendixB 

Glossary of Terms, Acronyms and Abbreviations 

ARARs Applicable or Relevant and Appropriate Requirements in the Superfund 
Response Process 

CAG Community Advisoty Group 

CERCLA Comprehensive Environmental Response, Compensation, and Liability 
Act, commonly known as Superfund 

EE/CA Engineering Evaluation/Cost Analysis 

EPA U.S. Environmental Protection Agency 

NCP National Contingency Plan 

NPL National Priorities List 

OERR Office of Emergency and Remedial Response 

OSC On-Scene Coordinator 

OSWER EPA Office ofSolid Waste and Emergency Response 

PRP Potentially Responsible Parties 

ROD Record ofDecision 

RIfFS Remedial Investigation/Feasibility Study 

TAG Technical Assistance Grant 

CRO Community Reuse Organization 

SSAB Site Specific Advisoty Board 
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Attachment 2 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, D.C. 20460 

May 25, 1995 

OJ;'FICE OF 

SOLID WASTE AND EMERGENCY 


RESPOKSE 


OSWER Directive No. 9355.7-04 

MEMORANDUM 

SUBJECT: 	 Land Use in the CERCLA Remedy Selection Process 

FROM: 	 Elliott P. Laws s/ 
Assistant Administrator 

TO: 	 Director, Waste Management Division 
Regions I, IV, V, VII 
Director, Emergency and Remedial Response Division 
Region II 
Director, Hazardous Waste Management Division 
Regions III, VI, VIlli IX 
Director, Hazardous Waste Division, 
Region X 
Director, Environmental Services Division 
Regions I, VI, VII 

Purpose: 

This directive presents additional information for considering 
land use in making remedy selection decisions under the Comprehensive 
Environmental Response, Compensation, and Liabili ty Act (CERCLA) at 
National Priorities List (NPL) sites. The U.S. Environmental 
Protection Agency (EPA) believes that early community involvement, with 
a particular focus on the community's desired future uses of property 
associated with the CERCLA site, should result in a more democratic 
decision-making processi greater community support for remedies 
selected as a result of this process; and more expedited, cost­
effective cleanups. 

The major 	points of this direct are: 

Discussions with local land use planning authorities, 
appropriate officials, and the public, as appropriate, 
should be conducted as early as possible in the scoping 
phase of the Remedial Investigation/Feasibility Study 
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(RI/FS). This will assist EPA in understanding the 
reasonably anticipated future uses of the land on which the 
Superfund site is located; 

If the si te is located in a community that is likely to have 
environmental justice concerns, extra efforts should be made 
to reach out to and consul t wi th segments of the communi 
that are not necessarily reached by conventional 
communication cles or through local officials and 
planning commissions; 

Remedial action objectives developed during the RI/FS should 
reflect the reasonably anticipated future land use or uses; 

Future land use assumptions allow the baseline risk 
assessment and the feasibility study to be focused on 
developing practicable and cost effective remedial 
alternatives. These alternatives should lead to site 
activi ties which are consistent with the reasonably 
anticipated future land use. However, there may be reasons 
to analyze implications associated wi th additional land 
uses; 

Land uses that will be available following completion of 
remedial action are determined as part of the remedy 
selection process. During this process, the goal of 
realizing reasonably anticipated future land uses is 
considered along wi th other factors. Any combination of 
unrestricted uses, restricted uses, or use for long-term 
waste management may result. 

Discussions wi th local land use authori ties and other locally 
affected parties to make assumptions about future land use are also 
appropriate in the RCRA context. EPA recognizes that RCRA facilities 
typically 'are industrial properties that are actively managed, rather 
than the abandoned sites that are often addressed under CERCLA. 
Therefore, consideration of non-residential uses is especially likely 
to be appropriate for RCRA facili ty cleanups. Decisions regarding 
future land use that are made as part of RCRA corrective actions raise 
particular issues for RCRA (e.g., timing, property transfers, and the 
viability of long-term permit or other controls) in ensuring protection 
of human heal th and the environment. EPA intends to address the issue 
of future land use as it relates speci ly to RCRA facili ty cleanups 
in subsequent guidance and/or rulemakings. 

This guidance is also relevant for Federal Facility s s. Land 
use assumptions at sites that are undergoing base closure may be 
different than at si tes where a Federal agency will be maintaining 
control of the facility. Most land management agency sites will remain 
in Federal ownership after remedial actions. In these cases, Forest 
Land Management Plans and other resource management guidelines may help 
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develop reasonable assumptions about future uses of the land. At all 
such sites, however, this document can focus the land use consideration 
toward appropriate options. 2 

Background: 

Reasonably anticipated future use of the land at NPL si tes is an 
important consideration in determining the appropriate extent of 
remediation. Future use of the land will affect the types of exposures 
and the frequency of exposures that may occur to any residual 
contamination remaining on the s , which in turn affects the nature 
of the remedy chosen. On the other hand, the al ternatives selected 
through the National Oil and Hazardous Substance Contingency Plan (NCP) 
[55 Fed. Reg. 8666, March 8, 1990] process for CERCLA remedy selection 
determine the extent to which hazardous consti tuents remain at 
si te, and therefore affect subsequent available land and ground water 
uses. 

The NCP preamble specifically discusses land use assumptions 
regarding the baseline risk assessment. The baseline risk assessment 
provides the basis for taking a remedial action at a Superfund site and 
supports the development of remedial action obj ectives . Land use 
assumptions affect the exposure hways that are evaluated in the 
baseline risk assessment. Current land 
use is critical in determining whether there is a current risk 
associated with a Superfund s , and future land use is important in 
estimating potential future threats. The results of the risk 
assessment aid in determining the degree of remediation necessary to 
ensure long-term protection at NPL sites. 

EPA has been cr i tici zed for too often assuming tha t future use 
will be residential. In many cases, residential use is the least 
restricted land use and where human activities are associated with the 
greatest potential for exposures. This directive is intended to 
facilitate future remedial decisions at NPL sites by outlining a public 
process and sources of information which should be considered in 
developing reasonable assumptions regarding future land use. 

This directive expands on discussions provided in the preamble to 
the Na tional Oil and Hazardous Substance Contingency Plan (NCP); "Risk 
Assessment Guidance for Superfund Vol. I, Human Heal th Evaluation 
Manual" (Part A) (EPA/54 0 / 1-8 9/002, Dec. 1989); "Guidance for 
conducting Remedial Investigations and Feasibility Studies Under 
CERCLA" (OSWER Directive 9355.3-01, Oct. 1988); and "Role of the 
Baseline Risk Assessment in Superfund Remedy Selection Decisions" 

2 Federal agency responsibility under CERCLA 120 (h) (3) I 

which relates to additional clean up which may be required to 
allow for unrestricted use of the property is not addressed in 
this guidance. 
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( 0 S WE R Dire c t i ve 935 5 . 0 - 3 0, Apr i 1 2 2 , 1 9 91) . 

This Land Use directive may have the most relevance in situations 
where surface soil is the primary exposure pathway. Generally, where 
soil contamina tion is impacting ground water, protection of the ground 
water may dri ve soil cleanup levels. Consideration of future ground 
water use for CERCLA sites is not 
addressed in this document. There are separate expectations 
established for ground water in the NCP rule section 300.430 
(a) (1) (iii) (F) that "EPA expects to return usable ground waters to 
their beneficial uses, wherever practicable, wi thin a timeframe that is 
reasonable given the particular circumstances of the site". 

Objective 

This directive has two primary objectives. First, this directive 
promotes early discussions with local land use planning 
authorities, local officials, and the public regarding reasonably 
anticipated future uses of the property on which an NPL, site is 
located. Second, this directive promotes the use that information to 
formulate realistic assumptions regarding future 
land use and clarifies how these assumptions fit in and influence 
the baseline risk assessment, the development of alternatives, 
and the CERCLA remedy selection process. 

Implementation 

The approach in this guidance is meant to be considered at current 
and future sites in the RI/FS pipeline, to the extent possible. This 
directive is not intended to suggest that previous remedy selection 
decisions should be re-opened. 

Developing Assumptions About Future Land Use 

In order to ensure use of realistic assumptions regarding future 
land uses at a site, EPA should discuss reasonable anticipated future 
uses of the site with local land use planning authorities, local 
officials. and the public, as appropriate, as early as possible during 
the scoping phase of the RI/FS. EPA should gain an understanding of 
the reasonably anticipated future land uses at a particular Superfund 
site to perform the risk assessment and select the appropriate remedy. 

A visual inspection of the site and its surrounding area is a good 
starting point in developing assumptions regarding future land use. 
Discussions with the local land use authorities and appropriate 
officials should follow. Discussions with the public can be 
accomplished through a public meeting and/or other means. By 
developing realistic assumptions based on information gathered 
from these sources early in the RI/FS process, EPA may develop remedial 
alternatives that are consistent with the anticipated 
future use. 
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The development of assumptions rega ng the reasonably 
anticipated future land use should not become an extensive, independent 
research project. Site managers should use existing information to the 
extent possible, much of which will be available from local land use 
planning authorities. Sources and types of information that may aid EPA 
in determining the reasonably anticipated future land use include, but 
are not limited to: 

Current land use 
Zoning laws 
Zoning maps 
Comprehensive community master plans 
Population growth patterns and projections (e. g., Bureau of 
Census projections) 
Accessibility of site to existing infrastructure 
(e.g.,transportation and public utilities) 
Institutional controls currently in place 
Site location in relation to urban, residential, commercial, 
industrial, agricultural and recreational areas 
Federal/State land use designation (Federal/State control 
over designated lands range from established uses for the 
general public, such as national parks or State recreational 
areas, to governmental facilities providing extensive site 
access restrictions, such as Department of Defense 
facilities) 
Historical or recent development patterns 
CuI tural factors (e. g. I historical si tes Native American 
religious sites) 
Natural resources information 
Potential vulnerability of ground water to contaminants that 
might mi from soil 
Environmental justice issues 
Location of on-site or nearby wetlands 
Proximity of site to a flood plain 
Proximi ty of site to critical habitats of endangered or 
threatened species 
Geographic and geologic information 
Location of Wellhead Protection areas, recharge areas, and 
other areas identified in a State's Comprehensive Ground­
water Protection Program 

These types of information should be considered when developing 
the assumptions about future land use. Interaction wi th the public, 
which includes all stakeholders affected by the site, should serve to 
increase the certainty in the assumptions made regarding future land 
use at an NPL site and increase the confidence expectations about 
anticipated future land use are, in 
fact, reasonable. 

For example, future industrial land use is likely to be a 
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reasonable assumption where a site is currently used for industrial 
purposes, is located in an area where the surroundings zoned for 
industrial use, and the comprehens plan predicts the site will 
continue to be used for industrial purposes. 

Community Involvement 

NPL si tes are located in diverse areas of the country, with great 
variability in land use planning practices. For some NPL sites, the 
fut.ure land use of a si te may have been carefully considered through 
local, public, participatory, planning processes, such as zoning 
hearings, master plan approvals or other vehicles. When this is the 
case, local residents around the Superfund site are likely to 
demonstra te substantial agreement with the local land use planning 
authori ty on the future use of the property. Where there is substantial 
agreement among local residents and land use planning agencies, owners 
and developers, EPA can rely wi th a great deal of certainty on the 
future land use already anticipated for the site. For other NPL sites, 
however, the absence or nature of a local planning process may yield 
considerably less certainty about what assumptions regarding future use 
are reasonable. In some instances the local residents near the 
Superfund site may feel disenfranchised from the local land use 
planning and development process. This may be an especially important 
issue where there are concerns regarding environmental justice in the 
neighborhood around the NPL site. Consistent wi th the principle of 
fairness, EPA should make an extra effort to reach out to the local 
communi ty to establish appropriate future land use assumptions at such 
sites. 

Land Use Assumptions in the Baseline Risk Assessment 

Future land use assumptions allow the baseline risk assessment and 
the feasibility study to focus on the development of practicable and 
cost-effective remedial alternatives, leadin<J to site activities which 
are consistent with the reasonably anticipated future land use. 

The baseline risk assessment generally needs only to consider the 
reasonably anticipated future land use; however, it may be valuable to 
evaluate risks associated with other land uses. The NCP preamble (55 
Fed. Reg. 8710) states that in the baseline risk assessment, more than 
one future land use assumption may be considered when decision makers 
wish to understand the implications of unexpected exposures. Especially 
where there is some uncertainty regarding the anticipated future land 
use, it may be useful to compare the potential risks associated with 
several land use scenarios to estimate the impact on human health and 
the environment should the land use unexpectedly change. The magnitude 
of such potential impacts may be an important consideration in 
determining whether and how institutional controls should be used to 
restrict future uses. If the basel risk assessment, evaluates a 
future use under which exposure is limited, it will not serve the 
tradi tional role, eval uating a "no action" scenario. A remedy, i. e. , 
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insti tutional controls to limit future exposure, will be required to 
protect human heal th and the environment. In addition to analyzing 
human heal th exposure scenarios associated wi th certain land uses, 
ecological exposures may also need to be considered. 

Developing Remedial Action Objectives 

Remedial action objectives provide the foundation upon which 
remedial cleanup al ternatives are developed. In general. remedial 
action objectives should be develoged in order to develo9 alternatives 
that would achieve cleanu9 levels associated with the reasonably 
antici9ated future land use over as much of the site as 90ssible. EPA 
recogni zes, however, that achieving either the reasonably anticipated 
land use, or the land use preferred by the community, may not be 
practicable across the entire site, or in some cases, at all. For 
example, as RI/FS data become available, they may indicate that the 
remedial alternatives under consideration for achieving a level of 
cleanup consistent with the reasonably anticipated future land use are 
not cost-effective nor practicable. If this is the case, the remedial 
action objective may be revised which may result in different, more 
reasonable land use(s). 

EPA's remedy selection expectations described in section 
300.430(a) (1) (iii) of the NCP should also be considered when 
developing remedial action objectives. Where practicable, EPA expects 
to treat principal threats, to use engineering controls such as 
containment for low-level threats, to use institutional controls to 
supplement engineering controls, to consider the use of innovative 
technology, and to return usable ground waters to beneficial uses to 
protect human health and the environment. (Some types of applicable 
or relevant and appropriate requirements (ARARs) define protective 
cleanup levels which may, in turn, influence post-remediation land use 
potential. ) 

In cases where the future land use is relatively certain, 
the remedial action objective generally, should reflect this land use. 
Generally, it need not include alternative land use scenarios unless, 
as discussed above, it is impracticable. to provide a protective 
remedy that allows for that use. A landfill site is an example where 
it is highly likely that the future land use will remain unchanged 
(i. e., long-term waste management area), given the NCP' S expectation 
that treatment of high volumes of waste generally will be impracticable 
and the fact that EPA's presumptive remedy for landfills is 
containment. In such a case, a remedial action objective could be 
established with a very high degree of certainty to reflect the 
reasonably anticipated future land use. 

In cases where the reasonably anticipated future land use is 
highly uncertain, a range of the reasonably likely future land 
uses should be considered in developing remedial action objectives. 
These likely future land uses can be reflected by developing a range 
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of remedial alternatives that will achieve different land use 
potentials. The remedy selection process will determine which 
al ternative is most appropriate for the site and, consequently, the 
land use(s) available following remediation. 

As discussed in "Role of the Baseline Risk Assessment in Superfund 
Remedy Selection Decisions" (OSWER Directive 9355.0-30, April 22, 
1991), EPA has established risk range for carcinogens within which EPA 
strives to manage site sks. EPA recognizes that a specific cleanup 
level wi thin the acceptable risk range may be associated with more than 
one land use (e. g ., an industrial cleanup to 10-6 may al so allow for 
residential use at a 10 -4 risk level.) It is not EPA's intent that the 
risk range be partitioned into risk standards based solely on 
categories of land use (e. g., with residential cleanups at the 10-6 

level and industrial cleanups at the 10 -4 risk level.) Rather, the 
risk range provides the necessary flexibility to address the technical 
and cost limitations, and the performance and risk uncertainties 
inherent in all waste remediation efforts. 

Land Use Considerations in Remedy Selection 

As a result of the comparative analysis of alternatives with 
respect to EPA's nine evaluation criteria, EPA selects a site-specific 
remedy. The remedy determines the cleanup levels, the volume of 
contaminated material to be treated, and the volume of contaminated 
material to be contained. Consequently, the remedy selection decision 
determines the size of the area that can be returned to productive use 
and the particular types of uses that will be possible following 
remediation. 

The volume and concentration of contaminants left on-site, and 
thus the degree of residual risk at a site, will affect future land 
use. For example, a remedial alternative may include leaving in place 
contaminants in soil at concentrations protective for industrial 
exposures, but not protective for residential exposures. In this case, 
insti tutional controls should be used to ensure that industrial use of 
the land is maintained and to prevent risks from residential 
exposures. Conversely, a remedial al ternative may resul t in no waste 
left in place and low for unrestricted use (e. g., resident use) . 

Results of the Remedy Selection Process 

Several potential land use situations could result from 
EPA's remedy selection decision. They are: 

The remedy achieves cleanup levels that allow the entire 
site to be available for the reasonably anticipated future 
land use in the baseline risk assessment (or, where future 
land use is uncertain, all uses that could reasonably be 
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anticipated) . 

The remedy achieves cleanup levels that low most, but not 
all, of the site to be availab for the reasonably 
anticipated future land use. For example, in order to be 
cost effective and practicable, the remedy may require 
creation of a long-term waste management area for 
containment of treatment residuals or low-level waste on a 
small portion of the site. The cleanup levels in this 
portion of the si te might allow for a more restricted land 
use. 

The remedy achieves cleanup levels that require a more 
restricted land use than the reasonably anticipated future 
land use for the entire site. This situation occurs when no 
remedial alternative that is cost-effective or practicable 
will achieve the cleanup levels consistent with the 
reasonably anticipated future land use. The site may still 
be used for productive purposes, but the use would be more 
restricted than the reasonably anticipated future land use. 
Furthermore, the more restricted use could be a long-term 
waste management area over all or a portion of the site. 

Institutional Controls 

If any remedial al ternative developed during the FS will require 
a restricted land use in order to be protective, it essential that 
the alternative include components that will ensure that it remain 
protective. In particular, institutional controls will generally have 
to be included in the alternative to prevent an unanticipated change 
in land use that could resul t in unacceptable exposures to residual 
contamination, or, at a minimum, alert future users to the residual 
risks and moni tor for any changes in use. In such cases, institutional 
controls will playa key role in ensuring long-term protectiveneSs and 
should be evaluated and implemented with the same degree of care as is 
given to other elements of the remedy. In developing remedial 
al ternatives that include institutional controls, EPA should 
determine: the type of institutional control to be used, the existence 
of the authority to implement the institutional control, and the 
appropriate entity's resolve and ability to implement the 
insti tutional control. An al ternative may anticipate two or more 
options for establishing institutional controls, but should fully 
evaluate all such options. A variety of institutional controls may be 
used such as deed restrictions and deed notices, and adoption of land 
use control s by a local government. These controls either prohibit 
certain kinds of site uses or, at a minimum, notify potential owners 
or land users of the presence of hazardous substances remaining on 
site at levels that are not protective for all uses. Where exposure 
must be limited to assure protectiveness, a deed notice alone 
generally will not provide a sufficiently protective remedy. While 
the ROD need not always specify the precise type of control to be 
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imposed, sufficient analysis should be shown in the FS and ROD to 
support a conclusion that effective implementation of institutional 
controls can reasonably be expected. 

Suppose, for example, that a selected remedy will be protective 
for industrial land use and low levels of hazardous substances will 
remain on site. An industry may still be able to operate its business 
with the selected remedy in place. Ins tutional controls, however, 
generally will need to be established to ensure the land is not used 
for other, less restricted purposes, such as residential use, or to 
alert potential buyers of any remaining contamination. 

Future Changes in Land Use 

Where waste is left on-site at levels that would require limited 
use and restricted exposure, EPA will conduct reviews at least every 
fi ve years to moni tor the si te for any changes. Such reviews should 
analyze the implementation and effectiveness of institutional controls 
wi th the same degree of care as other parts of the remedy. Should 
land use change, it will be necessary to evaluate the implications of 
tha t change for the selected remedy, and whether the remedy remains 
protective. EPA's role in any subsequent addi tional cleanup will be 
determined on a si te-specific basis. If landowners or others decide 
at a future date to change the land use in such a way that makes 
further cleanup necessary to ensure protectiveness, CERCLA does not 
prevent them from conducting such a cleanup as long as protectiveness 
of the remedy is not compromised. (EPA may invoke CERCLA section 
122 (e) (6), if necessary, to prevent actions that are inconsistent 
with the original remedy.) In general, EPA would not expect to become 
involved actively in the conduct or oversight of such cleanups. EPA, 
however, retains its authority to take further response action where 
necessary to ensure protectiveness. 

Further Information 

If you have any questions concerning this directive, please 
call Sherri Clark at 703-603-9043. 

NOTICE: The policies set out in this memorandum are intended solely as 
guidance. They are not intended, nor can they be relied upon, to 
create any rights enforceable by any party in litigation with the 
United States. EPA officials may decide to follow the guidance 
provided in this memorandum, or to act at variance wi th the guidance, 
based on an analysis of specific site circumstances. Remedy selection 
decisions are made and justified on a case-specific basis. The Agency 
also reserves the right to change this guidance at any time wi thout 
public notice. 
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