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CHAPTER 1 

INTRODUCTION 

This guidance manual accompanies the Parts 264 (permitted status) and 265 
(interim status) Subpart G closure and post-closure care regulations, and the 
Subpart H cost estimating rules promulgated on May 19, 1980, and January 12, 
1981, and later amended on May 2, 1986. These requirements are found in 40 
erR 264.110-264.120. 264.142. 264.144.265.110-265.120, 265.142, and 265.144. 

The purpose of this guidance manual is to assist the Regional and State 
Offices in implementing the closure and post-closure care and cost estimate 
regulations and to helpo~ners and operators prepare plans and cost estimates 
that satisfy these regulations. In particular, the manual: 

• clarifies the intent and scope of the closure and 
post-closure plan and cost estimate regulatory 
requirements; 

.. provides examples of the kinds of information that 
should be included in closure and post-closure plans 
cost estimates; 

and 

.. discusses site-specific factors that may affect 
closure and post-closure care activities; and 

.. provides closure and post-closure plan checklists 
to assist in preparing and reviewing plans. 

The information in this manual supersedes guidance contained in two 
earlier manuals published in November 1981 to accompany the May 19, 1980, 
interim final rules: Final Draft Guidance for Subpart G of the Interim 
Status Standards for Owners or Operators of Hazardous ~aste Treatment. 
Storage and Disposal Facilities, and Final Draft Guidance for ~he Subpart H 
Cost Estimating Requirements of the Interim Status Standards for Owners or 
Operators of Hazardous Waste Treatment, Storage and Disposal Facilities. 
Guidance for future regulat.ory changes and policies, including determining 
"ho..: c.lean is clean", will be published at a later time. 

Readers may also wish to refer to two other manuals ~hat address closure 
and post-closure cost estimates and financial responsibility requirements: 
Guidanc.e ~anual: Cost Estimates for Closure and Post-Closure Plans (Subparts 
G and HJ. Volumes I-IV, November, 1986, EPA U530-SW-86-036, OSWER Policy 
Directive Number 9476.00-6; and Financial Assurance for Closure and 
Post-Closure Care: ReqUirements tor Owners and Operators of Hazardous Waste 
Treatment, Storage and Disposal Facilities, U.S. EPA, Office of Solid Waste, 
Hay 1982, EPA flSw-961, 1'.'TIS #PB 83-144-675. 

ICF INCORPORATED 
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1.1 SUMMARY OF CLOSURE./POST-CLOSURE Ct"RE REQUIREMENTS 

This section summarizes the key provisions of the closure and post-closure 
care regulations that are discussed in more detail in later chapters. It 
should be noted that the closure and post-closure care regulations in 40 eFR 
Subpart G were revised substantially by regulations published on May 2, 1986, 
and effective on October 29, 1986. These rules, including the preamble 
discussing the rationale for the reviSions, can be found in 51 Federal 
Register 16422. The major closure/post-closure care regulatory requirements 
are as follo....s: 

• 	 Owners or operators must prepare closure and 
post-closure plans describing in detail the plans and 
procedures to be followed for conducting closure and 
post-closure care actiVities. 

• 	 Partial closures must be addressed explicitly in the 
plans. 

• 	 Owners or operators must remove or decontaminate 
contaminated facility equipment, structures, and soils 
at partial and final closure. 

• 	 Owners or operators must notify the Regional or State 
Office prior to the beginning of closure of each 
disposal unit and prior to final closure. 

• 	 Certifications by an independent registered 
professional engineer and the owner or operator that 
closure has been conducted in accordance with the 
approved closure plan are required at closure of each 
disposal unit and at final closure. 

• 	 Owners or operators must submit survey plats and 
post-closure notices after closure of each disposal 
unit. (Deed notices must be filed subsequent to closure 
of the first and the last disposal unit.) 

• 	 Owners or operators of permitted storage surface 
impoundments and WAste piles not designed in accordance 
with specified liner design standards, and of all tank 
systems without secondary containment must prepare 
contingent closure and post-closure plans describing 
activities required to close the unit as a landfill and 
conduct post-closure care. 

• 	 Owners or operators not otherwise required to prepare 
contingent closure and post-closure plans must revise 
their closure plans and prepare post-closure plans if 
all hazardous wastes cannot be removed at closure and 
the unit must be closed as a landfill. 

lCF !~JCORPORATED 
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• ~'ners or operators must begin post-closure CAre as 
soon as the unit is closed and continue it for 30 years, 
or some other period approved by the Regional 
Administrator or State Director. 

• At the completion of the post-closure care period for 
each unit, an independent registered professional 
engineer and the owner or operator must certify that the 
activities were conducted in accordance with the 
approved plan. 

• Cost estimates based on the plans must include 
COSts of 8 third party performing closure and 
post-closure care activities. 

the 

• The cost estimates may reflect the costs of 8 third 
party managing hazardous wastes on site if capacity 
~ill be available at all times over the life of the 
faCility. 

1.2 ORGANIZATION AND USE OF MANUAL 

This manual is divided into ~wo major parts: Chapters 1 through 4 discuss 
the closure, post-closure care, and cost estimate regulatory requirements 
applicable to interim status and permitted facilities; Appendices A through C 
include closure timelines, discussiOns of technical criteria and site-specific 
factors relevant to evaluating the length of the post-closure care period, and 
closure and post-closure plan checklis~s for most major types of unit that may 
be at a faCility. 

Discussions of specific closure and post-closure care requirements are 
presented in the follo~ing chapters: 

Chapter 2 Closure and Post-Closure Care Requirements 

Chapter 3 Procedural and Administrative Closure and 
Post-Closure Care Requirements (e.g., amending 
plans and Cost estimates; notification 
requirements; public involvement) 

Chapter k Instructions for Preparing Closure and 
Post-Closure Cost Estimates 

Appendix A 	 Closure Timelines 

Appendix B 	 Technical Criteria and Site-Specific Factors 
to Conslder in Determining the Length of the 
Post-Closure Care Period 

Appendix C -- Closure, Contingent Closure, and Post-Closure 
Plan Checklists 

lCF INCORPORh.iED 
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The closure and post-closure plan checklists in Appendix C have been made 
consis~ent with the guidance manual on developing cost estimates: Guidance 
Manual: Cost Estimates for Closure and Post-Closure Plans (Subparts G and 
~, EPA flS30-SW-86-036, OSWER Policy Directive Number 9476.00-6. This cost 
estimating manual is comprised of four volumes: Volume r includes sample 
worksheets of cost components applicable to closure of treatment and storage 
facilities. Volume II of the cost estimating manual includes sample 
worksheets and costs for waste piles, surface impoundments, land treatment, 
and landfills, as well as worksheets and costs for a post-closure care cost 
estimate. Volume III includes ranges of unit costs for closure and 
post-closure care activities. Volume IV documellts sources for the unit cost 
es:imates. 

IeF INCORPORATED 



OSWER 	 Policy Directi~ 
f19476. ~~ .) 

CHAPTER 2 

CLOSURE AND POST-CLOSURE CARE REQUIREMENTS 

The Subparts G and H reg~lations ,include performance-based standards for 
conducting closure and post-closure care and descriptions of the information 
that must be included in closure and post-closure plans. This chapter 
discusses these requirements and is organized as follows: 

• 	 Section 2.1 -- Applicability of the closure and 

post-closure care regulations. 


• 	 Se~~ion 2.2"·· Inforrna~ion that mus~ be included in 
the closure plan and sources for this information. 

• 	 Section 2.3 -- Information that must be included in 
the post-closure plan. 

• 	 Section 2.4 -- Description of data sources for closure 
and post-closure plans. 

2.1 APPLICABILITY OF CLOSURE AND POST-CLOSURE CARE REGULATIONS 

Exhibit 2-1 summarizes the applicability of the closure and post-closure 
plan regulations to various types of TSDFs. Information in this exhibit will 
be discussed in the follo~ing sections. 

2.1.1 Applicability of Closure Regulations 

All owners or operators of hazardous waste management facilities must 
prepare closure plans describing how each unit at the facility will be 
closed. I The closure and post-closure care regulations apply only to 
those units at the facility that treated, stored, or disposed of wastes after 
~ovember 19, 1980. 2 If a unit (e.g., landfill cell) or any part of a unit 
was active on ~he effective date of the regulations, the entire unit is 
subject to the closure and post-closure care regulations. 

A hazardous waste management unit is defined as the largest area in whitiln 
hazardous. waste constituents may be mixed. J Examples of haz.ardous waste 
management units include: 

I 40 eFR 264.l10(a), 264.112(b)(1), 265.l10(a), and 265.112(b)(1). 

2 See 	definition of "active portion" of a faCility, 40 eFR 260.10. 

J 40 eFR 260.10. 
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APPLICABILITY or Cl.OSUlU A"O rOST-Closunf f'l.AN RfQUIRIMIHIS 

I I 	 Cont Ingent I I Cont i "gent
Closure PlanProcess Type ~ 	 _l___CIJ>~Uf"~~al·1__t-___POH~G~o.!;~I.f~--"I'HL___ f_P9~J~CIO!~...!L!'la_n_ 

Interilll~t .. tus 	 I I I I 

I I I I


Container storage 	 I )( I I I 

I I I ,


Tank vi th seconda ry conUi I n- I )( I I Only i r uni t must be closed I 

lllI}Ot I I I as 8 Iand ri II I 


I 	 I I

Tank vlthout secondary con-	 I )( X I I X

taln.ent 	 I 
 I 	 I

I 	 I I

Disposal surface '.poundMont 	 I )( I X I 


I I I

Sur race ImpoundMent 8t which 	 I x I Only if unit lIlust be closed I 

owner/operator Intends to I I as a landri II I 

re.ove ALL vastes at closure I I I 


Waste Pile 	 I )( I Only If unit must be closed I , 

I I as a landfill I N 


I I I 


I I I N 


land Treatlllent 	 I )( I X I 

I I I 


Landfill X 	 I K I 

I I 


Incinerator )( I I 

I I 


Per.'tt~~alY~ I t 

I I 


Container stor8ge X 	 I I 

I I 


Tank vlth secondary contain X I Only if unit must be closed I 

Ment I 3$ a I9ndf III I 


I I 

fank without secondary con X K I I K 

tu Inlllent I I 


I I 

Disposal surface I.poundlllont )( 	 I X I 


I 	 I
,."." 

n Surface IlIIpoundm8nt at vhlch )( I Only ir unit IIlIISt be closed I 

owner/operator Intends to I 8S 8 landfill I 


." remove ALL wastes at clo I I 

sure: unit satisfies liner I I 
~ design standards I I 


~ 

j I I 


o 
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APl"lICABllITY or CIOSUR[ AND I"OST-ClOSIIR[ I"ll\N 

I I Contingent I 

~J~roc~s~---.!:vpe_____I___GlQJ;urJLft~_n___ I___CJl!s~"'_':.e__"Jan.___1
I I 


Surface impoundment At which )( X r 

o\{ner/oprrlllor Intends to I
,remove All wastes at clos ,
ure: "i,it does not satisfy 

liner design standards I
, 
Waste pi Ie: unit satisfies X I Only 

! iner design standards 
 I "!l A,,)( ,Waste pile: unl t does flat X 

sa t I sfy liner design stan
dI! rds I 


I 

Land treAtment 
 X I 


I 

Land r I I I X I 


I 

I
Incinerator X 


-o 
"TI 
z o o 

~ :n 
~ 
rrl 
o 

RfQUIRIM(NrS 

l'ost~C lo.sun'!_" IlHl ___ 

if unit must be closed 
1 II lid rt I t 


X 


X 


I Cnntlnqrnt 
I_Post-Clos}Jre PI8n,---- _._----_.- 

X 


N, 
w 

X 
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• 	 ConLainer storage area (each container is not considered a 
unit) ; 

• 	 Tank and its associated piping and underlying containment 
systems; 

• 	 Surface impoundment; 

• 	 \,'aste pile; 

• 	 Land treatment area; 

• 	 Landfill cell or trench area that segregates wastes (a subcell 
is!!£! a un it) ; 

• 	 Incinerator; 

• 	 :-:.",rmal treatment unit; 

• 	 Area for open burning or open detonation; 

• 	 Chemical, physical, and biological treatment unit; and 

• 	 Underground injection well (Underground injection wells are 
subject to a permit issued under an Underground Injection Control 
(UIC) program under the Safe Drinking Water Act. RCRA regulations 
apply to aboveground storage or treatment of wastes prior to 
injection and to injection wells prior to receipt of VIe permit). 

2.1.2 Applicability of Post-Closure Care Regulations 

The post-closure care regulations under 40 CFR 264.117 through 264.120 
and 265.111 through 265.120 apply to owners or operators of .11 hazardous 
waste 0 tSPOSA L units" - - landfills. land treatment areas. disposal 
surface impoundments, and storage impoundments, waste piles, and tank systems 
that cannot be "clean closed" and must be closed as landfills. 

The post-closure care period for each unit must begin as soon as the unit 
is closed and continue for 30 years or some other period specified by the 
Regional Administr8~or or State Director (see Section 2.3). Unless an owner 
or operator can demonstrate that ground-water monitoring results can be 
distinguished for each unit, the post-closure Care period for units closed 
prior to final closure may need to be extended to be consistent with the 
post-closure care period of the last disposal unit closed. 

• 40 eFR 264.l10(b) and 265.ll0(b). A disposal facility is defined in 
§260.10 as: 

If a facility or part of a facility at which hazardous 
waste is intentionally placed into or on any land or WAter, 
and Ilt which waste will remain after closure. If 

!CF INCORPORATED 
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2.1.3 Units Subject to Contingent Plan Requirements 

PERMITTED storage surface impoundments and waste piles that 8re not 
designed in accordance with the specified liner design standards in 40 eFR 
264.221(a) and 264.251(8) (e.g., syn~hetic liners) and are not exempt from 
these st.andards, and permitted and interim status tanks without secondary 
containment (and not exempt) must prepare closure plans that describe 
activities necesury to conduct closure under two sets of conditions. The 
first plan must describe how t.he unit will be closed by removing all hazardous 
wastes and hazardous constituents. The second is a CONTINGENT closure plan 
that outlines the closure activities to be undertaken if the unit must be 
closed as a landfill. In addition. these facilities mu::;,; have a contingent 
post-closure plan describing ho~ the disposa) units ~ill be monitored and 
maint.ained during the post-closure care period.' (See Appendix C for 
closure plan and con~ingent closure plan checklist.s for tanks, surface 
impoundments, and waste piles.) If at closure, all hazardous wastes and 
hazardous constituents, including hazardous residues, liners, and surrounding 
contaminated soils are successfully removed, post-closure care will not be 
required. 

For surface impoundments, waste piles or bnk systems not. subject t.o 
the cont ingent plan requirement, if the owner or operator or Regional 
Administrator or State Director determines that the unit must be closed as a 
landfill, the owner or operator must amend the closure plan, prepare II 

post-closure plan, and comply with the other post-closure care requirements 
in 40 erR 264.117-264.120 or 265.117-265.120.' See Section 3.3 for guidance 
on procedures and deadlines for revising plans. 

2.2 CLOSURE REQUIREMENTS TO BE ADDRESSED IN THE CLOSURE PLAN 

This section describes the actiVities which must be described in detail in 
the closure plan and gives examples of the sources of data that may be helpful 
to support the discussion of these activi~ies. Exhibit 2-2 lists the 
activities, indicates the subsections of Section 2.2 where each activity is 
discussed, and identifies the corresponding regulatory reqUirement. Closure 
plan checklists for major types of hazardous waste management units 
illustrating ho~ these activities may apply to specific process types are 
presented in Appendix C. 

The closure and post-closure care regulations do not specify the format of 
the plans, t.he level of detail that must be included, or the types of 
documentation t.hat should be made available t.o support. the plans. For 
example, an o~~er or operator of 8 multiple-process facility (e.g .• a facility 
~ith storage tanks, 8 landfill, and a surface impoundment) may address closure 

s 40 CrR 264.228(c)(1). 264.258(c)(1), 264.197(c)(1) and (2). and 
265.l97(c)(1) and (2). 

, 40 eFR 26~.110(b)(2} and (3), 264.112(c)(3), 264.118(8), 265.110(b)(2) 
and (3), 265.J.l2(c)(2), 265.118(a). 
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EXHIBIT 2-2 

CONTENTS OF CLOSURE PLAN 


j 

Activities To Be Section I Regulatory 
Described in Closure Plan of Manual I Citation 

I i 

Facility Description 

Partial closure activities 

Final closure activities based 
on the maximum extent of opera
tions 

Treating, removing, or dispos
ing of the maximum amount of 
invr-:tory 

Facility decontamination 

FinE'! cover 1 

Ground-water monitoring 1 

Ancillary closure activities 
(e.g., leachate management, 
gas monitoring, run-on and 
run-off contro1)1 

Survey plat' 

Closure certification 

Partial and final closure 
schedule 

2.2.1 

2.2.2 

2.2.3 

2.2.4 

2.2.5 

2.2.6 

2.2.7 

2.2.8 

2.2.9 

2.2.10 

2.2.11 

I 	 I 
I§§ 264.111, 265.111 	 I 
I 	 I 
I§§ 264.112(b)(1), 26S.112(b)(1); 

I I 

!§§ 264.112(b)(2), 265.112(b)(2)i 
I I 
I 
I 
I§§ 264.112(b)(3), 26S.112(b)(3)i 
I 
I 
I 
§§ 	 264.112(b)(4), 264.114, 


26S.112(b)(4), 265.114 


I§§ 264.112(b)(S), 264.228, I 
I 264.258, 264.280, 264.310, I 
I 265.112(b)(5), 265.228. I 
I 265.258, 265.280, 265.310 I 
I I 
li§ 264.112(b)(5), 265.112(b)(S)1 
I I 
I§§ 264.112 (b)(S) , I 
I 26S.112(b)(S) \ 
I I 
I 
I 
I§§ 264.116, 265.116 
I 
li§ 264.115, 265.115 
I 
liS 264.112(b)(6).
I 265.112(b)(6) 
! 

1 May not be required at all units or facilities. 
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of each uni~ independen~ly or describe cer~ain closure ac~ivities on a 
facili:y-~ide basis (e.g., ground-water moni~oring, securi~y provisions, 
facili~y decontamination). Regardless of the format ~hosen for the plans, the 
plans mus~ always con:ain enough detail to allow the Regional and State 
Offices to evaluate whether: 

• 	 the activities described in the plan satisfy the 

regulations; 


• 	 the conditions assumed in the plan adequately reflect 
the true conditions of the facility; and 

• 	 the cost estimates are consistent with the activities 
described in the plan. 

Because changes ~o approved closure plans for permitted facilities require 
either a permit modification or, for interim status facilities wi~h approved 
plans, approval from the Regional or State Office including, where applicable, 
public involvement, the plan should, as closel- as possible, reflect the 
ac~i\'i~ies tha~ will be conducted at closure. 70 minimize the burdens of 
permi~ modifica~ions and procedures for amending plans for interim status 
facilities, ~he owner or opera~or may wish ~o include alterna~ive options in 
the plan if it is difficult to predict future events with certainty. For 
example, because it may be difficult to predict what off-site capaci~y will be 
available at closure. the closure plan could indicate that invent-Dry will be 
sent off-site either to a landfill or to an incinerator. The cost estimate 
should reflect the highes~ cost alternative. 

The discussion of each closure activity presented in this section is 
followed by examples of possible sources of information. Data sources 
applicable to mUltiple sections of the plans are described in detail in 
Section 2.4. 

2.2.1 Facility Description 

The closure plan should include site-specific information about the 
facility that will help the Regional or State Office evaluate whether the plan 
is consistent ~ith overall facility operations and thus will satisfy the 
closure performance standard. The types of information to include are: 

• 	 facility location; 

• 	 General description of hydrogeologic conditions; 

• 	 Description of hazardous waste management units at the 
f acili ty; and 

• 	 References to other environmental permits and 

exemptions. 
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This information must be included in the Part B application (see 40 eFR 270.14 
through 270.29). As a result, if a Part B has been prepared the closure plan 
can reference the appropriate sections of the application. The contents of 
these sections are describe below. 

2.2.1.' Facility Location and Size 

The facility description should identify the political jurisdiction in 
which the facility is located and include a topographic map showing hazardous 
waste management areas, the location of each unit relative to other areas of 
the facility, buildings, floodplain locations, surface waters, surrounding 
land uses, and other key topographic features. The description and map should 
also indicate the location and nature of the security systemS, and traffic 
patterns. 

2.2.1.2 Hydrogeologic Conditions 

A description of what is known about the hydrogeology of the immediate 
~rea should be presented here, including a description of underlying soil and 
ground-water conditions. Soil class, soil depth and permeability, depth to 
ground water, identification of aqUifers, and ground-water flow rate and 
direction are the principal pieces of information needed. If applicable, a 
description of the ground-weter monitoring systems and detection program a~ 
the facili~y should also be presen~ed. including location of monitoring wells 
and sampling and analysis procedures (parameters, frequency). Finally, if the 
ground water at the facili~y has been found to be contaminated, a description 
of the extent of contamination should be included along with the engine~red 
corrective measures that have been and/or are being taken at the facility. In 
most cases, references to Part B applications, permit condi~ions, or 
corrective action orders should provide the necessary information. 

2.2.1.3 Desription of Hazardous Wast. Management Units 

This section should describe the design and configurations of each unit at 
the facility and identify the types and quantities of hazardous wastes 
handled. The description included here should provide sufficient detail to 
suppor~ the proposed closure and post-closure care procedures. 

The 	 descrip~ion of the facility design should include: 

• 	 Size and dimensions of each unit/area; 

• 	 Design capacity or throughput; 

• 	 Ancillary equipment associated with each unit Ce.g., 
conveyors, decanting equipment, forklifts, etc.); and 

• 	 Types of monitoring and containment systems. 
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A sketch or layout dra~ing indicating this information is also recommended. 

Because the closure plan must account for the maximum ex~ent of operations 
of the facility, this section should also describe any plans for expanding or 
modifying the facility over its active life. These plans should be discussed 
in similar detail to the information required for the existing unit, as 
described above. For example, an expansion of the drum storage building and 
corresponding increase in drum storage capacity should be indicated. 
Including this information in the closure plan for permitted facilities may 
preclude the need to modify the permit later on. In the case of interim 
status facilities, the plan should indicate ho~ these intended changes satisfy 
the restrictions or. expansions to interim status facilities listed in §270.72. 

The description of ~astes handled at the faCility should identify the 
maXlmum number of hazardous ~aste types to be handled over the ac~ive life of 
the unit. If additional ~aste types and quantities are proposed to be handled 
over ~hat is currently being managed, then these proposed wastes should also 
be identified. 

For each type of hazardous waste managed, the EPA hazardous waste number 
should be listed, as well as the physical state (e.g., liquid, solid, or gas), 
and the principal chemical characteristics of the wasteS (e.g., dilute aqueous 
materials contaminated ~ith TCE). Where certain areas of the storage unit are 
dedlcated ~o managlng different types of wastes, these should also be 
indicated. 

2.2.1.4 References to Other Environmental Permits and Exemptions 

If closure activities are to involve, in some manner, other 
envi::,onmentally permitted operations at the facility, the appropriate permits 
(e.g., KPDES, VIC for an injection well used to dispose of hazardous wastes, 
Air EmiSSion Source, etc.) should be reference in the closure plan. For 
example, if waste inventory is to be treated and discharged via an NPDES 
permitted outfall, the key p::,ovisions of the permit should be referenced. 

Tne closure plan should include a list of any anticipated waivers or 
exemptions from the RCRA regulations, and address how these will influence the 
closure plan. For example, if one of the faCility's wastes has been delisted, 
procedures for handling of waste inventory may be adjusted accordingly. In 
cases where exemptions have not yet been granted, the owner or operator may 
wish to present alternative options under both scenarios to avoid the need to 
revise the plan at a later date if the exemption is granted. 

2.2.2 Partial Closure 

The closure plan must include a description of all partial closure and 
final closure activities. 1 Partial closure is closure of a hazardous 

140 eFR 264.112(b)(1) and (2), and 265.112(b)(l) and (2). 
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waste management unit at a facility that contains other operating hazardous 
waste management units. Closure of the last unit is final closure of the 
facility. 

Partial closures must comply with Subpart G regulations and the 
process·specific requirements and be consistent with final closure 
procedures. Interim measures such as working covers are not considered 
partial closures because they do not sa~isfy completely the final cover design 
standards. All closure activities apply equally to partial and final closures 
~ith the exception of notification and certification requirements for tanks, 
container s~orage areas, and incinerators. Notification of closure and 
certification for these nondisposal units is not required until final closure 
(see Sections 2.2.10 and 3. 4 ). 

2.2.3 Maximum Extent of Operations 

The closure plan must describe the steps necessary to close the facility 
at any given time, in the event that the facility unexpectedly was required to 
Stop accepting hazard"",.. wastes aw.• begin closure procedures.' This 
"maximum extent of operations" will include, for example, the maximum 
inventory and the maXlmum number of cells even open at a landfill. At some 
facilities, the estimate of the maximum extent of ope~ations may be equivalent 
to the maximum design capacity of the facility (e.g., the maximum volume of 
~astes that can be handled at a tank storage facility is governed by the 
design capacity). At other facilities, owners or operators may reduee the 
size of the maximum area ever open at one time by periodically performing 
partial closures during the eourse of operations. For example, if an 
owneror operator routinely closes landfill cells as they reach capacity and 
~ has more than two cells open at the same time, then the maximum extent 
of operation described in the closure plan would be two cells while the 
cumulative capacity of the landfill would be ten cells. 

2.2.4 Management of Maximum Inventory 

The elosure plan must describe in detail the procedures for removing, 
treating, transporting, and disposing of the maximum haz.rdous wute 
inventory,' AND demonstrate that these aetivities will be eompleted 
within 90 days of receiving the final volume of hazardous waste at the 
facility.1D As will be discussed in Section 3.4.3, an owner or operator 
may request an extension to this 90-day deadline if completion of these 
activities within the allotted time is not feasible. 

• 40 eFR 264.112(b)(2) and 265.112(b)(2). 

, 40 CFR 264.112(b)(3) and 265.112(b)(3). 

11 40 CFR 264.113(a) and 265.113(a). 
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2.2.4.1 EstilTiate of Maximum tnven'i:ory of H .. urcious Waste 

The closure plan must include an estimate of maximum inventory 
including all undisposed hazardous wastes and residues ever on site at any 
time over the life of the facility. The amount of inventory on site should 
never exceed the estimate in the closure plan. If over the life of the 
facility the o~ner or operator increases the amount of inventory, he must 
revise the estimate upward, unless he can justify to the Regional 
Administrator or State Director that the inventory accumulation was caused by 
an unlikely cont~ngency end that the amount of waste will be reduced within a 
short time to a quantity not exceeding the original estimate. 

In estimating the maximum inventory ever on site, an owner or operator 
must take into account-expected periodic accumulations of inventory that occur 
when predictable events (e.g., adverse weather conditions, which affect 
landfilling activities, or periodic "down times" for routine maintenance) 
affect operating procedures during the life of the facility. The estimate of 
the maximu~ inventory should include: 

• 	 The maximum amount of hazardous wastes, including 
residues, in all treatment, storage, and disposal units; 

• 	 The maximum amount of contaminated soils and residues 
from drips and spills from routine operations; and 

• 	 If applicable, the max~murn amount of hazardous wastes 
from manufacturing/process areas and raw 
material/pcoduct storage and handling areas (e.g., 
discarded commercial products. see 40 eFR 261.4). 

2.2.4.2 Procedures for Handling Hazardous Waste Inventory 

The closure plan must include a detailed description of how an owner or 
operator will handle all hazardous wastes during the partial and final closure 
period. Toe procedures must be consistent with the estimate of maximum 
inventory and with the estimate of the total time required to handle the 
maximum inventory included in the milestone schedule (see Section 2.2.11.2). 

AI: o\,;ner or operator may handle the inventory by: 

(1) 	 on-site treatment or disposal if capacity will be 
available at partial or final closure; or 

(2) 	 off-site treatment, storage. or disposal. 

(1) On-Site Management. Partial and final closure activities will 
often be continuations of routine operating practices. Wastes may be handled 
on site if capacity will be available (either in the unit to be closed or in 
another unit at the facility) at the time the unit is closed. 
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The Regional Administrator or Stat.e Di=ector may allolo' c. owner or 
operator to expand or create a ne~ unit at closure to handle wastes if: 11 

• 	 The owner or operator submits a revised Part A permit 
application proposing to increase the existing design 
capacity of a unit at a facility; 

AND 

• 	 The Regional Administrator or State Director 
determines that the increase in existing design capacity 
is necessary due to a lack of available capacity, or the 
changes or additions are necessary to prevent 4 threat 
to human health or the environment, or to satisfy 
Federal. State, or local requirements, including the 
Subpart G closure requirements. 

If a new unit is to be constructed at closure, the plan must include a 
discussion of these activities. For example, if an owner or operator of a 
landfill intends to construct an additional cell or trench at closure to 
handle hazardous waste inventory. the closure plan must describe procedures 
for constructing the cell, including: 

• 	 E.xcavation; 

• 	 Installation of liners, leachate collection sys~ems, 
and run-on and run-off control systems; and 

• 	 Installation of ground-water monitoring wells, if 
applicable. 

(2) Off-Site Management.1% If off-siu removal or disposal of 
hazardous waste inventory is planned. the plan should include: 

• 	 An estimate of the quantity of hazardous Io'aste to be 
sent off site; 

• 	 A description of any treatment to be performed prior 
to transport, if applicable; 

• 	 An estimate of the approximate distance to the final 
TSDF to support the estimate of the costs of off-site 
management; and 

11 40 eFR 270.72{b), (c). 

12 Owners or operators should note that if wastes are sent off site, 
they must comply with Part 262 generator reqUirements including manifest. 
packaging, and labelling requirements. 
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• 	 A description of treatment o~ disposal methods at the 

final TSDF (e.g., incineration, landfilling). 


Data Sou rces 

Sources of information included in Section 2.4 that may be useful in 
developing this portion of the closure plan are: 

• 	 Part B application 

• 	 raci~ity operating record 

• 	 Manifests and other contracts for waste shipments 

• 	 Biennial report 

2.2.5 Facility Decontamination 

The closure plan must identify all areas requIrIng decontamination and 
describe in detail all the steps necessary to decontaminate equipment, 
structures, and soils during partial or final closure. 1 J The c.:losure plan 
should include: 

(l) 	A list of potentially contaminat.ed areas and equipment; 

(2) 	Criteria for determining the extent of decontamination needed 
to satisfy t.he closure performance standards; 

(3) 	 Procedures for cleaning. remOVing, or disposing of contaminated 
equipment and structures; and 

(4) 	Methods for sampling, t.esting and disposing of contaminat.ed 
soils. 

2.2.5.1 	 List of Contaminated Equipment, Structures and 

Facility Areas 


The plan must. identify the equipment. or struct.ures that will require 
deconta~inating at closure. Examples include: 

• 	 Tanks; 

• 	 Containers; 

• 	 Treat.ment. process (e.g., clarifiers, filter presses); 

13 4(' erR 26".112(b)(4) and 265.1 ... 2(b)(4). 
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• Drainage pi~s; 

• Spill con~ainment areas; 

• Equipment used prior ~o storage or treatment in tanks 
and incinera~ors, such as waste feed sys~ems, bypass 
systems, drainage sys~ems, conveyors, etc.; 

• Piping, pumps, valves; 

• Floors and walls of buildings; 

• Facili~y parking lots, roads, and truck staging areas; 

• Earth-moving equipment, such as trucks, forklifts, 
front-end loaders, bulldozers, etc.; and 

• O~her facility structures units associated with 
hazardous waste management operations (e.g., dikes, 
berms, confinement structures). 

2.2.5.2 Criteria for Evaluating Decontamination 

The closure plan must describe and document tne procedures and 
criteria tnat will be used in determining tne extent of decontamination 
necessary to satisfy tne closure performance standard. The closure 
performance standard requires the oWner or operator to control, minimize, or 
eliminate the post-closure escape of all hazardous constituents. 1 • Agency 
guidance on determining "how clean is clean" 'is for'thcoming. Until that 
guidance is available, the plan should describe procedures to be followed to 
satisfy the closure performance standard. 

Similarly. in describing procedures for demonstrating "clean closure" of 
an impoundment, waste pile, or 'tank, the closure plan should demonstrate that 
any hazardous constituents left at the unit will not impact any environmental 
media in excess of Agency-established exposure levels (e.g., water quality 
standards and criteria as specified in 45 FR 79318 and 50 EI 30784, November 
28, 1980; health-based limits based on verified reference doses developed by 
EPA's Risk Assessment Forum in ECAO-CIN-475, January 1986. and Carcinogenic 
Potency Factors developed by EPA's Carcinogenic Potency Factors in 
OHEA(600-B-B5(400F, Sepetember 1985) and that direct contact will not pose a 
threat to human health and the environment. 

2.2.5.3 Decontamination Procedures 

The cleaning methods will vary depending on what is being cleaned and on 
the type of contaminant. Information about decon'tamination methods and 

1_ 40 eFR 264.lll(b) and 265.lll(b). 
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procedures can be found in the Guide for Decontaminating Building, 
Structures, and Eguipment at Superfund Sites, U.S. EPA, Office of Research 
and Development, March 1985. Until the dete~mined level of decontamination is 
achieved, all cleaning residues (e.g., sand from sandblasting. waters from 
rinsing. etc.) are hazardous wastes and must be disposed of as hazardous 
wastes. 

2.2.5.4 Soil Decontami nation 

All facilities are likely to have some soil contamination as B result of 
routine drips and spills (e.g., residues on drainage pits, spill containment 
areas) ~hich must be removed. The closure plan must describe the procedures 
and criteria to be used for evaluating the extent of soil contamination and 
demonstrate that the level of decontamination ~ill satisfy the closure 
performance standard: 

The 	 follo~ing information should be included in the closure plan: 

• 	 The locatl~ •. for backg, • ..,'-!nd soil measurements and 
background ground-~ater and surface-water monitoring; and 

• 	 Sampling and analysis methods to be used ~Q evaluate 
the extent of contamination. 

Besides dete~mining soil contamination levels, the closure plan 
mus';. describe no\.: contaminated soils ~ill be managed at partial or 
final closure. The plan should include the follo~ing: 

• 	 An estimate of contaminated soil; 

• 	 A description of on-si~e (if capacity is available) or 
off-site treatment or disposal of contaminated soils; and 

• 	 An estimate of the approximate distance to the 

off-site TSDF to support the cost estimate. 


Dab Sourc.es 

Sources of information in Section 2.4 that owners and operators may find 
useful in developing this portion of the plan are: 

• 	 Facility operating record 

• 	 Inspection log 

• 	 Ground-water monitoring data 

IrJ addition, o .. 'ners and operators may find an in-house proc.edures manual 
and commercial reference materiels useful in preparing the fac.ility 
decor.ta~lnatlon section of the closure plan. 
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In-House Procedures Manual. Some of the decontamination procedures 
required at partiai and final closure will be consistent With day-to-day 
housekeeping procedures conducted at the facility. for example. as part of 
routine operations. residues resulting from drips and spills should be cleaned 
up as they occur. In-house manuals, which outline procedures for routine 
housekeeping activities, may be useful sources to consult in preparing the 
decontamination section of the closure plan. 

Commercial Reference Materials.. The following EPA guidance manuals and 
engineering reference ma~erials may provide informatiou about decontamination 
procedures for facility structures and surrounding soils ~,d about the 
criteria ~hat are applied to demonstrate effective decontamination: 

• 	 Guide for Decontaminating Buildings, Structures, and 
Eouipment at Superfund Sites, u.S. EPA, Office of 
Research and Development, EPA/600/2 - 85/028, March 1985. 

• 	 Decommissioning Handbook, W.J. Marion and S. Tnomas, 
DOE/EV/I0128-1, 1980. 

• 	 Engineering end Development Support of General Decon
~amination Technologv for the U.S. Army's Ins~allation 
Restoration Program. Task 5, facility Decontamination, 
~.E. Jones, Defense Technical Information Center, 
Alexandria, Virginia, Pub. No. 49-5002-0005, July 1982. 

2.2.6 Final Covel" 

If hazardous ~astes will remain in the unit after closure. a final cover 
must be installed to prevent infiltration of run-on or run-off into the unit. 
The e!osure plan should include a detailed description of the design of the 
cap, which may include drawings, and specifications that demonstrate th.t 
the cover will satisfy the closure performance standard, and a discuss ion of 
procedures for cover installation. 11 Engineering sketches or drawings 
delineating final surface contours of the closed unit may help to demonstrate 
the adequacy of proposed run-on and run-off structures for erosion and slope 
stability. The plan should also outline the specifications of the cap (e.g .• 
type of cover materials, thickness of materials). 

Data Sources 

If units have been previously closed, sketches or engineering drawings and 
documentation on procedures for installing the cap, including design 
specifications, labor and materials used, may be available from in-house 
records. 

11 40 eFR 264.112(b)(5) and 265.112(b)(5). 
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If an owne" or opera~or does not have information from previous par~ial 
closures, ~he following manuals may provide informa~ion relevant for the 
closure plan; 

• Draf~ RCRA Guidance Document: Surface Impoundments-
Liner Systems, Final Cover and Freeboard Control, 
Chapters E and F only, 1982, available for copying from 
EPA Headquarters, (202) 382-4654. 

• Draft RCRA Guidance Document: Landfill Design--Liner 
Systems and Final Cover, Chapter E only, 1982, 
available for copying from EPA Headquarters, 
(202) 382-4654. 

• Evaluating Cover Svstems for Solid and Hazardous 
~ast.e, EPA ~iS •.;-867; GPO 't055-000-0022E-2. The manual 
provides a gUide to examining soil, topographical, and 
climatological data and recommends cover evaluation 
procedures. 

• Construc~ion Quality Assurance for Hazardous Waste 
Land Disposal Faci1i~ies, 1985, EPA/530-SW-85-021, 
Bvailable through RCRA Hotline or EPA Headquarters, 
(202) 382-4654. 

• Closure of Hazardous Waste Surface Impoundments, 
1982, EPA tSW-873; GPO fi05S-000-00227~4. 

• Permit ~riter's Guidance Manual for Hazardous Waste 
Land Treatment, S~orage, and Disposal Facilities, 
EPA/530-SW-84-004; available through GPO 
#055-000-00240-1. 

2.2.7 Ground-Water Monitoring 

~'ners or operators of landfills, waste piles, surface impoundments. and 
land trea~ment units must comply with the ground-water monitoring requirements 
of Subpart F during the active life of the facility. including the partial and 
final closure period. l' ine closure plan must describe the types and 
frequency of analyses reqUired during the partial and final closure period Bnd 
main~enance that may be required to ensure that the monitoring equipment is in 
working order for the star~ of the post-closure care period. Because the 
monitoring required during the closure period should be consistent with that 
conducted during the unit's operation, the closure plan may Simply refer 'to 
the Par~ B application, the permit, or the interim st~tus ground-water 

I' 40 erR 26~.90(a) and 265.90(a). Ground-water monitoring requirements 
app:y to permi~~ed, but not to interim status, was~e piles. 
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monitoring plan. If facility conditions change over the course of the 
facility's active life, the closure plan must be revised to reflect the new 
ground-water monitoring requirements. 

Data Sources 

References can be made to the Part B permit application, or, for interim 
status facilities, to: 

• 	 Ground-water sampling and analysis plan for sampling 
indicator parameters which outlines procedures and 
techniques for sample collection, sample preservation 
and shipment, analytical procedures, and chain of 
custody. This plan must be kept at the facility; 

• 	 Outline of a ground-water quality assessment program 
which summarizes a ground-water monitoring program more 
comprehensive than detection monit"":'ing to determine the 
extent of potential contamination; 

• 	 Ground-water quality assessment plan required if 
contamination has been detected at an interim status 
facility; 

• 	 Records of all ground-water monitoring analyses 
conducted to date. These records must be maintained 
throughout the life of the facility. and, for disposal 
~nits, throughout the post-closure care period; and 

• 	 Annual reports of ground-water monitoring which are 
sllmitted to the Region or State no later than March 1 of 
each calendar year. 

2.2.8 Ancillary Closure Activities 

Depending on the type of unit being closed. the following act~vlt~es may 
be necessary to ensure that all partial closures and the final closure satisfy 
the closure performance standards; l' 

• 	 Leachate management; 

• 	 Gas monitoring; 

• 	 Run-on and run-off control; and 

• 	 Security. 

17 40 CFR 264.112(b)(5) and 265.112(b)(5). 
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2.2.8.1 Leachate Management 

The owner or operator must describe in the closure plan procedures for 
continuing to operate the leachate monitoring. collection, removal, and 
treatment system during the closure period. In most cases, these 
procedures should be a continuation of activities conducted during the 
operating life. 1t For example. :if leachate is rout.inely collected and 
diverted to a ~aste~at.er treatment unit ~ith a NPDtS permit, t.he plan should 
refer to t.he permit or Part B application for information or describe t.he 
procedu,es and note the NPD£S permit number. If leachat.e rout.inely is 
collected in a tank for periodic removal, the plan should est.imat.e the 
quanti~y of leachate that ~ill be collected during the closure period, and 
speclfy ho~ lt ~ill be disposed. 

For units or facilities t.hat ~ill require post-closure care, the closure 
plan should note that routine maintenance and repairs to the system, such as 
replacement or reinstallation of parts, ~ill be conduct.ed as needed, to ensure 
that the leachate monitorlng and collect.ion system is operating properly ~hen 
the post-closure care period begins. l' 

2.2.B.2 Gas Monitoring 

Some landfills may be required to have a gas collection and control system 
for controlling and venting the vertical and horizontal movement of produced 
gases. If such a system is required as a permit. condition, the closure plan 
should describe hoI.' it l.:ill be monitored and ho~ gases .. ill be collected and 
managed during partial and final closure. Again, if these are routine 
operations, the o .. ner or o~ner or operat.or may be able to refer to the permit 
0; permit application. In addition, the plan should describe the types of 
routine maintenance that may be required to ensure that the system is in 
~o~king order during the post-closure care period. 

1& Leachate collection systems are required for ne.. units, lateral 
expansions, and replacement units of existing permitted and interim status 
landfills, surface impoundments, and waste piles. In addition, o~ners and 
operators of all surface impoundments must retrofit all units to meet these 
standards by November 8. 1988. See 40 eFR 264.221, 264.251, 264.301, 265.221, 
265.251, and 265.301, and the preamble to the July IS. 1985 codification rule, 
50 Federal Register 28705. 

11 Under the current rules, only permitted land disposal units must 
continue to operate the leachate collection system during the post-closure 
care period. The Agency proposed on March 28, 1986 (see 51 Federal Register 
10706) to require that all permitted and interim status land disposal units 
continue monltoring and managing leachate until the end of the post-closure 
care period. 
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2.2.8.3 Run-On an:! R:Jn-Off C::>ntrol 

The closure plan must describe the p:ocedures that ~ill be used to ensure 
that run-on and/or run-off due to rain or melting sno~ do not infiltrate or 
erode the final cover. The plan should also describe the methods that ~ill be 
used to treat, remove, or dispose of the excess ~ater that may accumulate as a 
resul t of run'-on and run-off and ho~ any temporary containment systems will be 
decontaminated or removed. 

2.2.8.4 Security 

All o~ners or operators of TSOFs must maintain a security system 
throughout the closure period that prevents access of persons or livestock 
onto the facility. unless it can be demonstrated that access will cause no 
damage to human health or the environment,:' The following security devices 
are required at an operating facility:~l 

• Signs with the legend "Danger--Unauthorized 
Pe:-sonnel Keep Out," posted at each entrance and at 
o ... :."r locations and a 24-hour survelllance system (e. g. , 
television monitoring, guards) which continuously 
moni:ors and controls entry onto the active portions of 
the facility; 

OR 

• A fence surrounding the active portions of the 
facility and a means to control access to the active 
portions of the facility at all times. 

The closure plan should note which of these security devices will be operating 
during closure. 

Owners or operators may be required to continue any or a" of the 
security measures noted above during part or all of the post-closure 
period if wastes MAY remain exposed after closure, or access by the public 
or livestock may pose a threat to human health.: 2 Thus. for facilities with 
disposal units, the closure plan should describe any maintenance that ~ill be 
required at closure. 

Data Sources 

In most cases, these ancillary closure activities will be continuations of 
activities that were conducted throughout the active life of the facility. 

:. 40 eFR 264.14(a) and 265.14(a). 

2140 erR 264.14(b) and (c), and 265.14(b) and (c). 

2240 eFR 264.117(b) and 265.117(b). 
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Therefore, ~he plan may simply cross-reference sec~ions of ~he Part B permit 
applcat~on. Other sources of information in Section 2.4 that owners and 
operators may find useful are: 

• 	 Facility operating record 

Inspection log 

• 	 Biennial report 

In addition, o~ners and operators may find information available from the 
follo~ing in-bouse documents: 

• 	 ~aste analYSis plan outl~ning analyses to identify 
leachate characteristics; 

• 	 In-house employees' manuals outlining security 
requirements and procedures for leachate management, and 
for controlling run-on and run-off; and 

• 	 EPA guidance manuals (e.g., Management of H~zardous 
~aste Leachate, EPA flSW-B71; GPO #055-000-00224-0). 

2.2.9 Survey Plat 

After closure pf each disposal 'unit, an owner or operator must submi~ 
a survey plat, prepared and certified by a professional I~nd surveyor 
licensed in the State where the facility is located, t. the local land 
authority and to the Regional Administrator or State Director. The plat 
must indicate the location and dimensions of landfill cells or other hazardous 
waste disposal uni~s with respect ~o permanently surveyed benchmarks. l ) The 
closure plan $bould no~e the locations of the permanently surveyed benehmarks 
tha~ ~ill be used as the basis of the survey plat. 

Data Sources 

Information on licensed land surveyors generally can be found by 
consu 1t ing the ye llo~ pages or the A.merican Congress on Surveying and 
Mapping. located in Falls Church, Virginia. 

2.2.10 Closure Certification 

A.s part of closure of each hazardous waste surlace impoundment, waste 
pile, land treatment, and landfill UN IT, an independent registered 
professional engineer and the owner or operator must certify that closure has 
been conducted in accordance with the approved closure plan. Certification 

lJ 40 erR 264.116 and 265 116. 
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of container storage, tank storage or treatment, and incinerator units may 
be delayed until final closure. Closure of a land treatment unit may be 
certified by an independent qualified soil scientist in lieu of an independent 
registered profeSSional engineer. The regulations do not specify the types of 
registered professional engineers (or qualified soil scientists for land 
treatment units) that may certify closure.:- Therefore, owners and 
operators should consider the training, experience, and other qualifications 
necessary to properly certify closure when choOSing an independent registered 
profeSSional engineer or soil scientist. 

Suppor-tins documentation of the certification must be made available to 
the Regional Administrator or State Director upon request until the owner or 
operator has been released from closure financial assurance requirements.~' 
The closure plan should describe the types of documentation that will be 
maintained. At a minimum, the owner or operator should maintain a copy of the 
professional engineer's or soil SCientist's inspection report and results of 
sampling and analyses which should include the following information: 

• Ac~ivi~ies conduc~ed during inspections; 

• Field reports documenting each on-site visit; And 

• List of in-house records ~hat were reViewed (e.g., 
manifests, sampling da~a, labora~ory results, cont
logs of activities performed, engineering drawings 

ractor 
of 

the cover). 

Sample certifications are included in Section 3.4 of this manual. 

2.2.11 Partial and Final Closure Schedule 

The closure plan must include a schedule for closure of each hazardous 
waste management unit and for final closure of the facility. The schedule 
must include, at a minimum, the total time required to close each hazardous 
waste management unit and the time required for intervening closure activities 
(e.g., time to remove all inventory, install final cap).:' Section 3.4 
provides additional details on regulatory deadlines for closure activities. 

2·40 CFR 264.115, 264.280(b), 265.115, and 265.280(e). An 
"independent" engineer cannot be directly employed by the ~er or operator, 
or be the owner or operator himself. 

25 40 eFR 264.115 and 265.115. 

25 40 CFR 261...ll2(b)(6) and 265.1l2(b)(6). 
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2.2.11.1 EXpec.ted Year of Closure 

~'ners and operators of the following types of facili~ies mus~ in~lude an 
estimate of the expec~ed year of closure in the closure plan: 2 ? 

• 	 Permitted facilities using trust funds to 

demonstrate closure or post-closure care financial 

assurance A~D expecting to close prior to the 

expiration of the permit; 


I nterim status facilities without approved closure 
plans; and 

• 	 Interim status facilities with approved plans using 
trust funds to demonstrate financial assurance and 
~ith a remaining facility operating life of les;-than 20 
years. (See Financial Assurance for Closure and 
Post-Closure Care: A Guidance Manual, EPA #5W-955, May 
1982, for additional information on ~ayment schedules 
for o~ners or operators using trust ~unds to demonstrate 
financial responsibility for closure and post-closure 
care.) 

Factors to consider when estimating the expec~ed year of closure are the 
rema~~ing capacity of the units, projected shutdown of the manufacturing 
plant, expiration date of contracts with customers who currently send 
hazardous waste to the faCility, and expected retirement date. 

2.2.".2 Milestone Chart of Partial and Final Closure Ac.tivities 

A milestone chart from ~hich the progress of partial or final closure can 
be determined should be prepared. There is no required format for ~he 
milestone chart. Exhibit 2-3 illus~rates one possible format ~hat may be 
used. Milestone charts may vary depending on the process type and was~es 
handled, the number of activities, and the length of time the activities ~ill 
take to implement. 

2.3 	 POST-CL.OSURE CARE REQUIREMENTS TO BE ADDRESSED IN THE 
POST-CL.OSURE PL.AN 

Units or facilities at which hazardous wastes will remain after partial or 
final closure are subject to post-closure care requirements (see Section 
2.1.2) and must have post-closure plans addreSSing these requiremen~s. As 
discussed in Section 2.1.3, owners or operators of permitted storage/treatment 

27 40 erR 26~.112(b)(7) and 265.l12(b)(7). 40 eFR 264.ll2(a)(4) and 
265.1l2(a)('-) previously required every owner or operator to include an 
expected year of closure in the closure plan. The Agency revised this 
requirement on May 2, 1986 (51 FR 16422). 
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surface impoundments and ~aste piles not designed in accordance with the 
specified liner design standards, and permitted and interim status tank 
systems that do not have secondary containment and must also prepare 
cont~ngent closure and contingent post-closure plans, unless exempted from 
these requ~rements.2' 

2.3. , Scope of Post-Closure Care Activities 

The 	post-closure plan must address: 

• 	 Monitoring and maintenance of the unit or facility; 

• 	 ~ame of contact person during the post-closure care 
period; 

• 	 Filing post-closure care notices; and 

• 	 Certification of the completion of post-closure care 
activities for each unit. 

2.3.1. 1 Monitoring and Maintenance Activities 

The post-closure plan must describe the monitoring and mainten~~ce 
ac:ivities to be conducted after closure of each disposal unit and the 
frequency of these activities. 21 The post-closure plan should include 
provisions for the kinds of monitoring and maintenance activities that 
reasonably can be expected during the post-closure care period. Because it 
may be difficult to predict with certainty the types of activities that will 
be required during the post-closure care period, the owner or operator may 
wish to describe in the plan a range of possible alternatives to avoid 
modifying the per~it or, for interim status facilities with approved plans, 
following the procedures fer modifying approved plans. 

Monitoring Activities. The ground~water monitoring activities 
proposed for the post-closure care period should be consistent with current 
conditions at the unit or facility. J 0 If the ground-~ater monitoring 
requirements applicable to th~ ur.it or facility change, the post-closure plan 
must be revised.' 1 The plan should indicate: 

2. 40 eFR 264.228(c)(1), 26~.2S8(c)(1), 264.197(c), and 265.197(c). 

2. 40 eFR 264.118(b)(1) and (2), and 265.118(c)(1) and (2). 

)C 40 CrR 26~.90 and 265.90. 

'1 If corrective action is required, the post-closure plan does not have 
to describe the corrective measures to be undertaken. These activities should 
be addressed in the corrective action plan, 
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• 	 The number, location, and depth of wells; 

• 	 The frequency and procedures for sampling; 

• 	 Types of analyses; and 

• 	 Party responsible for monitoring activities. 

The ol.'ner or operator may !.'ish to reference the facility's ground-water 
monitoring plan included in the permit (or Part B application if a permit has 
not 	been iss~ed), or a copy of the ground-water sampling and analyses plan 
required under 40 erR 265.92(a). 

The post-closure p.lan must include procedures for operating the leachate 
collection and removal system during the post-closul"'e care period 01'" until 
leachate is no longer detected. 11 The description of procedures and a 
schedule to be followed during the post-closure care period should include: 

• 	 Estimated quantity of leachate collecteo and removed; 

• 	 Procedures for collecting and pumping leachate (e.g., 

leachate may be collected in a sump and pumped out by 

means of a vacuum truck); 


• 	 Procedures for disposing of leachate on site if other 
units are still operating (e.g .• surface impoundments, 
tanks) ; 

• 	 Procedures for discharging leachate to public waters 

in accordance with NPDES permit conditions, if 

applicable; 


• 	 Procedures for sending leachate, including any 

residues from leachate treatment, off site; and 


• 	 Party responsible for handling leachate. 

At some units or facilities, other types of monitoring activities such as 
soil monitoring, leak detection monitoring, and gas monitoring may be 
required. The same guidelines apply to these types of activities as for 
ground-water monitoring. The discussion of monitoring in the post-closure 
plan should always be consistent With conditions at the unit or facility. If 
monitoring activities will differ during the post-closure care period, the 
plan should explain the reasons for the changes. 

12 40 eFR 264.118 and 264.310(b)(2). Existing units at interim status 
landfills are not required to have leachate collection and removal systems. 
Interim status facilities also are not required to manage leachate during the 
post~closure period. The Agency has proposed in 51 Federal Register 10706 to 
require that interim status facilities manage leachate during the post-closure 
care period. 

leF INCOFlPOAATEO 



2-27 	 OS~~R Policy Directive 
ff9476.00-5 

Maintenance Activities. The closure plan must induce II descripl:ion 
and the planned frequency of all activities necessary to maintain the 
integrity of the hazardous waste containment systems and the function of the 
monitoring equipment and security systems, where applicable. The 
post-closure plan should include maintenance provisions for any events that 
reasonably could be expected to occur over a 30-year period. The owner or 
operator is not expected, however, to establish the capability to handle 
extraordinary calamities such as a total liner failure brought about by a 
major earthquake. 

The post-closure plan should include a description and schedule of the 
follo~ing kinds of post-closure maintenance activities that will be needed at 
most facilities: 

• 	 Routine facility inspections; 

• 	 Maintenance of the function and integrity of the waste 
containment system, if applicable; 

• 	 Continuation of processes necessary to continue waste 
degradation at land treatment facilities; 

• 	 Maintenance of the monitoring systems; and 

• 	 Maintenance of security systems. if applicable. 

(1) Routine Ins.pections. The plan should include procedures and a 
schedule for periodically inspecting all of the facility systems that must be 
maintained during the post-closure care period. In addition, the plan should 
also indicate the party responsible for conducting these inspections. If 
other u~its of the facility are still operating, inspections of the partially 
closed areas can probably be integrated into the routine inspection schedule 
as required under §§ 264.15 and 265.15. The post-closure plan should address 
explicitly, however, procedures for inspections after the entire facility has 
been closed when staff may no longer be available for inspections. 

Components that should be inspected include: 

• 	 Final cover; 

• 	 Run-on and run-off control system; 

• 	 Surveyed benchmarks; 

• 	 Ground-~ater monitoring system; 

• 	 Leachate collection system. if applicable; 

• 	 Leak detection system, if a double liner system is 
present; 
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• Unsaturated zone 
applicable; and 

soil monitoring system, if 

• Security systems, if required by the Regional 
Administrator. 

The regulations do not specify the frequency of these activities. The 
o~ner or operator should rely on past experience and good engineering 
practices. 

(2) Maintenance of Waste Containment Systems. The majority of the 
routine maintenance operations should be directed at maintaining the integrity 
of the ~aste containment systems (i.e., the finsl cap or vegetation) and 
controlling eros ion. The post-closure plan must contain a description of 
the types and frequencies of activities required to maintain the integrity of 
the final cover and/or vegetation. I f vegetation has not been planted, the 
post-closure plan should include a description of procedures necessary to 
stabilize the cover and maintenance to repair damages to the cover caused by 
routine ~eather conditions. This may be especially true in the early years of 
the post-closure care period ~hen the cover may not yet be well established. 
These activities should include: 

.. 	 Mor.:ing; 

.. 	 Fert i lizing; 

• 	 Reseeding and mulching bald spots and er.oded areas; 

• 	 Sprinkling; 

• 	 Replacing soil lost to erosion; 

• 	 Maintaining drainage channels and culverts which 
direct surface run-on and run-off away from the disposal 
area and prevent surface water from infiltrating the 
cover; and 

• 	 Controlling rodents as necessary to counter 
infestations (e.g .• filling of rodent burrows, applying 
insecticide) . 

The type of activity and the site-specific conditions at the site will 
affect the frequency of each activity. Some activities will be required 
annually {e.g., inspections, erosion control, mowing, sprinkling}. Others 
will be required routinely but may not be required with the same frequency 
over the entire period. For example, fertilization m~y be reqUired more 
frequently in the early years of the post-closure care period when the 
vegetation has not become firmly established. 
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The frequency of other post-closure care activities. such as the extent to 
which ~he final cover will require remedial care, may be more difficult to 
predict. Because the post-closure plan should describe all activities likely 
to be required over the 30-year period, the plan should describe contingency 
plans for damages caused by severe storms or other periodic natural events 
that could be predicted to occur during the post-closure care period. Much of 
this information may be based on historical records or the owner's or 
operator's own experience. The plan may need to be revised as new information 
becomes available. 

(3) Continuation of Hazardous Waste Degradation at Land Treatment 
Facilities. Unlike other process types. the post-closure eare period for 
land treatment facilities operates in part as an extension of the operating 
life of the facility. During the post-closure care per:'od, the owner or 
operator must continue those activities necessary to enhance degradation and 
transformation and sustain immobilization of hazardous constituents in the 
treatmer.t zone.'2 The post-closure care plan should describe procedures for: 

• Disking; 

• Fert ilizing; 

• Liming to ensure proper pH balance; 

• Irrigating; 

• Controlling run-on and run-off from the treatment 
fields; 

• Repairing erosion damage; 

• Regrading and replanting as needed; and 

• Controlling wind dispersal of particulates. 

Because these activities may be needed more frequently in the early years of 
the post-closure care period, the plan should include a schedule and 8 
discussion of ho~ the proposed schedule of activities will achieve the desired 
objectives of ensuring the continued degradation of hazardous constituents. 
The plan should also indicate the party responsible for conducting the 
activities. The owner or operator mus~ also comply with all food chain crop 
prohibitions specified in the permit and in 40 CFR 264.276 and 265.276. 

" 40 erR 264.280 and 265.280. 
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An owner or operator of a land treatment facility must continue to 
conduct post-closure care activities until the leve' of hazardous 
constituents in the treatment zone no longer exceeds the background value of 
the constituents by a statistically significant amount. h If IU1 owner or 
opera~or expects that the constituents will degrade before the end of the 
30-year period) he may submit such a demonstration to the Regional or State 
Office in accordance with the provisions in 40 eFR 264.280(d). 

If an owner or operator intends ~o demons~rate ~hat hazardous constituents 
are no longer present at the facility. the plan should describe the procedures 
for making ~his demonstration, inclucing: 

• 	 Constituents requiring reestablishment of background 
values; 

• 	 Number of soil increments to be analyzed; and 

• 	 Procedures for conducting analyses to test the level 
of hazardous constituents in the treatment zone. 

(4) Maintenance of the Monitoring Systems. The post-closure plan 
must describe provisions and include a schedule for maintaining the ground
water and iioil monitoring systems, and the leachate collection and leak 
detection systems, as applicable. Hain~enance may include: 

• 	 Replacing or redrilling monitoring wells; 

• 	 Replacing seals. piping. and caps; 

• 	 Repairing or replacing pumps; and 

• 	 Okher kinds of routine equipment maintenance. 

Some of these activities may be required lUlnually, while others will be needed 
at irregular in~ervals during the post-closure care period (e.g .• ground-water 
well replacement). Since monitoring during the post-closure ~are period will 
generally be a continuation of monitoring performed during facility 
operations, an owner or operator will gain experience on maintenance needs 
over the life of the facility. Again, the owner or operator may need to 
revise the post-closure plan as more data become available. 

(5) Maintenance of the Security System. Some ha.zardous waste 
disposal units or facilities will be required by the Regional or State Office 
to maintain security devices (e.g., fences, warning signs) during the 
post·closure care period. If the owner or operator does not intend to provide 
for security measures during the post·closure care period. he should explain 
in the plan why such prov~s~ons are not needed to ensure the protection of 
human health and the environment. 

3. 40 eFR 264.280(d). 
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If security measures will be needed, the post-closure plan should des=ribe 
;he proposed maintenance activities and estimate the frequency of those 
proposed activities to ensure that the security system remains reliably 
functional throughout the post-closure care period. For example, if a 
perimeter fence is required during the post-closure care period, it will 
periodically require replacement of sections as a result of normal wear, 
severe weather condi:ions. and vandalism. Similarly. if a warning Sign is 
required. it ~ill require periodic replacement. 

2.3. ".2 Name of Contact Person of Office 

The post -closure plan must include the name, address and phone number of 
the person or office to contact about the unit or facility during the 
post-closure care period." This person must maintain a copy of the post
closure plan during the post-closure care period. 

2.3.1.3 Post-Closure Care Notices 

~'ners or operators of disposal units must submit to the Regional 
Administrator or State Director and to the local l8~rl authori~y. Or authority 
~ith jurisdiction over land use, a record of the type, location, and 
quantity of hazardous wastes disposed within each dispos.al unit." The 
record must be filed no later than 60 days after certification of closure of 
each disposal unit. 

AfLeI' closure of the first and last disposal uni~. ~he owner or operator 
must also record a notation on the' deed to the facility property noting 
that the property has been used to manage hazardous wastes, i~s use is 
restricted, and a survey pla~ and record of wastes have been filed ~iLh the 
appropriate local land authority and ~ith the Regional Administrator or S~ate 
Director. The ol.·ner or operator must also s.ubmit to the Regional 
Administrator or State Director a copy of the notation to the deed and a 
certification signed by himself stating that the no~ation has been 
filed.'7 Section 3.4 provides fur~her information on ~he procedural 
requirements associated ~ith filing these notices. 

2.3.1.4 Post-Closure Certification 

No later than 60 days after the completion of the 3O-year post-closure 
care period for each unit, ~he owner or operator must submit to the Regional 
Administrator OI State Director certifications signed by himself and an 
independent registered professional engineer (or an independent qualified 
soil scientist for land treatment units) stating that post-closure care has 

II 40 erR 264.l18(b)(3) and 265.1l8(c)(3). 

" 40 erR 264.l19(a) and 265.1l9(a). 

" 40 erR 264.l19(b) and 265.ll9(b). 
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been completed in accordance with the approved plan." The guidelines for 

post-closure certifications and the types of information to be included in the 

post-closure plan are consistent with the discussion in Section 2.2.10 on 

closure certifications. The plan should indicate the types of documentation 

that will be ,maintained at the facility and made available upon request. 


The main purposes of the post-closure certification are to verify that the 
post-closure care activities have been conducted in accordance with the 
approved plan and to ensure that terminating the post-closure cIre period will 
not pose a threat to human health and the environment. The independent 
registered professional engineer or independent qualified soil scientist 
obviously will not be able to verify that every activity has been conducted at 
the specified frequency over the previous 30 years. Therefore, the 
independent registered professional engineer or independnet qualified soil 
SCientist should use his best judgment based on visual inspections of facility 
conditions and a review of internal documents (e.g., owner or operator 
inspection reports,ground-water monitoring results, invoices for maintenance 
activities) to evaluate whether all post·closure care activities have been 
performed adequately. 

At 8 minimum, the owner or operator should maintain a copy of the 
professional engineer's or soil scientist's inspection report and results of 
any samF~ing and analyses or soil scientist engineer, WhlCh should include the 
follo~ing information: 

• 	 Activities conducted during inspections; 

• 	 Field reports documenting each on-site visit; and 

• 	 List of in-house records that were reviewed (e.g., 

owner's or operator's log of inspections. laboratory 

results, chain of custody reports to verify that 

adequate sampling was conducted, contractor's logs of 

activities performed). 


2.3.2 	 Considerations Affecting the Length of the Post·Closure 

Care Period 


The Subpart G regulations specify 30 years of post-closure care for each 
disposal unit, but give the Regional Administrator or State Director the 
authority to extend or ,.educe the p.,.iod on • case-by-ca.e basis. The 
Regional Administrator or St.te Director .Iso may temporarily extend or 
reduce the length of the period or temporarily Scuspend certain types of 
activities based on cause. In addition. the owner or operator or any member 
of the public may petition the Regional Administrator or State Director to 
alter the length of the post-closure care period. J

• 

,. 40 CFR 264.120 and 265.120. (40 CFR 264.280(b) and 265.280(e) allow 
closure of a land treatment unit to be certified by an independent qualified 
soil scientist in lieu of an independan~ registered professional engineer.) 

,. 40 CFR l24.5(a), 265.118(&), and 270.41. 
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The regulations do not specify the conditions that warrant an extension or 
reduction of the post-closure care period. Consequently. such determinations 
Io'ill be site-specific based on the facility's expected performance. For 
example, the period may be reduced if leachate or ground-water monitoring 
results, characteristics of the hazardous wastes, or management technologies 
indicate that the hazardous waste management unit is secure. Alternatively, 
the period may be extended if leachate or ground-water monitoring results 
indicate a potential for migration of hazardous wastes at levels which may be 
harmful to human health and the environment.- o At facilities with multiple 
disposal units that are closed at different times during the facility's life, 
unless each unit has its o~~ ground-water monitoring ~y5tem, the Regional 
Administrator or State Director may find it appropriate to extend ~he length 
of the post-closure care period for units previously closed, to be consistent 
~'ith the post-closure .care period for the remainder of the units. 

Owners or operators must provide financial ass!.Jrance to cover the 
costs of 30 years of post-closure care unless the Regional Administrator or 
State Director reduces or e)(tends the length of the post-closure care period 
prior to FINAL closure of the facility. Until final closure of the facility, 
post-closure cost estimates and the amount of financial assurance must be 
increased whenever a modification of the post-closure plan increases the cost 
of post-closure care.- 1 Once final closure of the facility has been 
certified, the amount of financial assurance need not be increased even if the 
post-closure care period is lengthened. See Section 4.3 of this manual for a 
discussion of modifications to the post-closure cost estimate. Readers should 
also refer to Financial Assurance for Closure and Post-Closure Care: A 
Guidance Manual, Hay 1982, EPA 05*-955 or hTIS nAPB 82-237-595 for 
information on revising financial instruments. 

This section briefly presents some broad technical evaluation criteria and 
site-specific technical factors that may deserve consideration when evaluating 
the appropriate length of the post-closure care period. Appendix B 
describes these factors in more detail and presents hypothetical scenarios 
illustrating ho~' this information might be used to support an extension or 
reduction in the length of the post-closure care period at 8 particular 
facility. This kind of supporting data could also be included in a 
post-closure plan to justify a request to modify the length of the 
post-closure care period. In many cases, this information may be available 
from the facility Part B application. In all cases, decisions will be 
determined by site-specific conditions. 

Four general evaluation criteria are key to determining how well a unit 
or facility will protect human health and the environment. They are: 

(1) 	Containment - How long will the unit or facility contain hazardous 
wastes after closure? The liner, cover, and cap are the key 
components of the containment system. Because all containment systems 
eventually fail and because many wastes degrade slowly under 
containment, releases may occur after the end of the 30-year 

.040 erR 264.1]7(8)(2) and 265.117(a)(2) . 

• 1 40 eFR 264.l44(c), and 265.144(c). 
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post-closure care period. The extent of contamination will depend 
largely on factors such as waste types and environmental conditions. 

(2) 	Detection - Will monitoring systems at the unit or facility detect 
releases of hazardous wastes if they should occur? Lags between 
leachate generation and release, and migration to the monitoring well 
may delay detection. 

(3) 	Migration and Attenuation - Will the hazardous wastes migrate off 
site, or will the leachate be attenuated in the environment? The rate 
~~ which leachate moves through the environment and the extent to 
which the wastes degrade will affect the potential for contamination. 

(4) 	Risk Potential ,- What risks are posed to human health and the 

environment? The likelihood of exposure and the concentration of 

leachate at the point of exposure will determine the risks posed. 


In addition to these four general evaluative criteria, three categories 
of Site-specific factors also should be examined. [hey are: 

(1) 	Facility Characteristics • Ho~ do the type of unit (e.g., landfill vs. 
land treatment), facility design (e,g., liners), operating practices, 
and corrective actions required to date influence the ability of a 
facility to contain wastes over a long period? 

(2) 	Waste Types and Characteris~ics * Do the chemical and physical 

proper~ies of the wastes suggest that they are likely ~o migrate 

quickly off site or be attenuated? The properties of the wastes 

(e.g .• degradation, solubility) will determine how widely the waste 
may be dispersed in the environment and. in part, whether a release is 
likely to lead to human exposure. 

(3) 	Environmental and Health Considerations - How does the population 
densi~y. uses of ground and surface water, and present and potential 
surrounding land use affect potential exposures and cumulative levels 
of risks? 

Appendix B applies these considerations to hypothetical facilities and 
presents possible recommendations. Again, in all cases, site-specific 
conditions must dictate the decisions. 

2.4 	 DESCRIPTION OF DATA SOURCES FOR CLOSURE AND POST~CLOSURE 
PLANS 

This section contains descriptions of the data sources which may be useful 
in preparing several components of closure and post-closure plans. These 
sources include: the Part B application; the facility operating record; the 
inspection log, manifests and other contracts for waste shipments; 
ground-water monitoring data; the biennial report; and the Part A 
application. The particular data ne~ded to describe the individual activities 
that muse be included in a closure or post-closure plan will differ from 
activity to activity. 
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2.4.1 Part B Application 

All owners or operators who are required to have a permit (with the 
exception of facilities covered by permits by rule) must .ubmit a Part B 
..ppJic..tion. All interim status facilities with land disposal Wlits were 
required to submit their Part B applications by November 8, 1985, or lose 
their interim status on that date. ~'ners or operators of incinerators were 
required to submit the Part B application no later than November 8. 1986, or 
lose interim status on November 8, 1989; owners or operators of all other 
types of units must submit their Part B applic8tions by November 8, 1988. or 
lose interim status on November S, 1992 .• 2 

Information submit.ted Io:ith the Part B application that may be relevant to 
the closure and post-closure plan includes;-l 

• 	 General facility description, including location 

(e.g., location in floodplain, seismic area); 


• 	 Topographic map delineating surface waters, 
surrounding land uses, site boundaries, all hazardous 
waste units and associated buildings and ancillary 
structures; 

• 	 Chemical and physical analyses of hazardous wastes 
handled. including the waste analysis plan; 

• 	 Description of the security system; 

• 	 Copy of the facility inspection schedule; 

• 	 Description of procedures, structures, or equipment 
used to prevent runoff, flooding, etc.; and 

• 	 Ground-water monitoring information if required under 
40 CrR Subpart r. 

In addition to this general information. the Part B application must 
contain data specific to the units being permitted as outlined in 40 eFR 
270.15 through 270.21. Process-specific information includes data on design 
specifications, monitoring requirements, operating, parameters, waste 
characterizations, etc . 

• 2 RCRA 3005(c)(2) and 3005(e)(3). 

u 40 erR 270. 14 
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2.4.2 Facility Operating Record 

All ol.mers and operators of TSDFs are required to maintain a written 
operating record at the facility at all times until final closure·· that 
addresses all in-house waste management activities conducted from the time the 
waste was generated or received from another facility until its ultimate 
disposal or shipment off site. The operating record must be continuously 
updated as each additional hazardous waste is received or handled. The 
follo~ing types of information are included in the operating record: 

• 	 Description of each hazardous waste handled at the 
facility, its common name(s), and its EPA hazardous 
waste number; 

• 	 Quantity of each waste handled at all stages of 
operations. If the waste generated or received is 
subsequently treated, the operating record should 
in"l"tle the physical form and weight before and after 
trea':.ment; 

• 	 Methods used to handle each type of hazardous waste 
(e.g., evaporation, chemical treatment, landfilling) 
including any intermedia~e processing steps; 

• 	 Loca:ion of each hazardous waste within the facility 
(e.g., for landfills, the operating record must include 
a map or diagram indicating the exact location and 
dimensions of each cell with respect to permanently 
surveyed benchmarks, the contents of each cell, and the 
location of each waste type within each cell); 

• 	 Results of waste analyses; and 

• 	 For land treatment facilities, application rate and 
dates on which ha~ardous waste is applied. 

2.4.3 Inspection Logs 

Owners or operators must develop a written schedule and maintain it at 
the fllcility for inspecting monitoring equipment, safety and emergency 
equipment, security devices, and operating lind structural equipment. In 
addition, the owner or operator must record inspections in an in5pection log 
or summa,.y. Records must be retained for at least three years from the date 
of inspection. The records mUSt include at a minimum: 

• 	 Date and time of inspection; 

• 	 Name of inspector; 

.~ 40 erR 264.73 and 265.73. 
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• 	 Notation of observations made; and 

• 	 Nature of any repairs or other remedial actions. 

2.4.4 Manifests and Other Contracts for Waste Shipments 

If hazardous waste is removed to an off-site facility, these off-site 
shipments must be accompanied by a Uniform Hazardous Waste Manifest. II' 
Copies of these manifests must be kept on site for at least three years. The 
follo~ing information msy be found on the manifests: 

• 	 Type and quantity of each waste included in every 

shipment; 


~umber and types of containers used for each waste 
type; 

Date of shipment; 

• 	 Total quantlty of all wastes included in each 

shipment; and 


• 	 Name, address, e~c EPA ID number of the designRted 

TSDF. 


Sou"ces of othe" applicable information include contract agreements ~ith 
~aste ~ransporters and TSDFs and bills of lading for off-site shipments. 

2.4.5 Ground-Water Monitoring Data 


Ground-water monitoring data are available from the following sources: 


• 	 Ground-water sampling and analysis plan; 

• 	 Ground-water monitoring results during the operating 

life; 


• 	 Ground-water assessment outline during the operating 

life; and 


• 	 Corrective action plan, if applicable. 

2.4.6 Biennial Report 

Generators and owners or operators of TSDFs located in States without an 
authorized ReM program must file a report recording their facility's 
hazardous ~aste activities of the previous year on a bienniel basis (once 
every two years). State la~ may also require owners or operators to submit 

_5 40 eFR 262.20, 264.71(c), and 265.71(c). 
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annual or biennial reports of hazardous waste actiVities. The following 
information is induded in the biennial report -- EPA Form 8700-13A 
(Generator Repol"t) and 87oo-13B (TSOF Repol"t): 

• 	 A description of each waste that was treated or stored 
for more than 90 days, or disposed of on site, during 
the reporting year: 

• 	 The name, address, and EPA ID number of all off-site 
TSDFs used during the reporting year; 

• 	 The quantity and identity of each type of waste 

shipped off-site during the reporting year; 


• 	 Quantity of waste shipped to each off-site facility in 
the preceding year; 

• 	 Total quantity of waste handled on site that was in 
storage on December 31 of the reporting year; 

• 	 Handling methods for all wastes handled on site, 
including handling prior to off-site shipment; and 

• 	 Quantity of wastes received from each generator (or 
the amount generated on site and handled on site). 

2.4.7 Pal"t A Application 

The Part A application contains information on the types of activities 
conducted at a TSDF, the types of wastes handled, and the structures of the 
facilities. The owner or operator of an ,interim status fa<:ility must update 
the Part A application if hazardous wastes not previously identified in the 
Part A application are to be handled at the facility. or if additional 
processes are to be used.·' Permitted facilities must submit a request to 
modify their permit. The information required in a Part A application 
includes the following: 

• 	 Design capacity of each unit and each process at the 
facility; 

• 	 Topographic map of the fa<:i1ity indicating the 

location of each waste management unit; 


• 	 Scale drawing of the facility. including designation 
of areas currently operating and areas of past and 
future treatment, storage, and disposal actiVities; 

" 40 eFR 270.72(&). (b), and (c). 
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• 	 Photographs of the !acility clea=ly delineeting all 
existing structures and existing treatment, storage, or 
disposal areas; 

• 	 A description of each waste handled at the facility by 
EPA ha~ardous ~aste number; 

• 	 List of other environmental permits under other EPA 
programs (e.g., NPDES permit under the Clean Water Act 
allo~ing a point source discharge; ocean dumping permit 
under the ~arine Protection, Research, and Sanctuaries 
Act) ~hich ~ill ensure that procedures for handling 
~astes at partial or final closure are consistent ~ith 
other facility requirements. 
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CHAPTER 3 

PROCEDURAL AND ADMINISTRATIVE CLOSURE AND POST· 
CLOSURE CARE REQUIREMENTS 

This chapter describes procedural and administrative requirements that 
apply to o~ners or operators of TSDFs. These requirements are discussed in 
the follo~ing sections and include: 

Section 3.1 Availability of plans and cost estimates; 

Section 3.2 Closure and post-closure plan and cost 

estimate revie\o; procedures and public involvement 

requirements; 


Section 3.3 -- Requirements for amending the closure or 
post-closure plans and cost estimates; 

Section 3.4 Closure schedule; and 

Section 3.5 Procedures for altering the length of the 
post-closure care period. 

3.1 AVAILABILITY OF PLANS AND COST ESTIMATES 

~'ners or operators must include a copy of their closure and post-closure 
plans and most recent cost estimates ~ith their Part B applications. The 
reviewed and approved plans ~i1l be incorporated as B condition of the 
permit. (Cost estimtes are not part of the permit.) Owners or operators of 
interim status facilities must submit their plans for approval to the Regional 
or Sta~e Office prior to final closure or closure of the first disposal unit 
~o be closed after October 29, 1986,1 whichever is earlier (see Section 
3.2). In some cases, approval of the closure and post-closure plans may 
precede receipt of a permit. For facili~ies wi~h permits or approved plans 
under interim sta~us, the most recent approved plans should be available at 
~he Regional or S~ate office. 

Un~il final closure of the facili~y has been certified, copies of the 
closure and post-closure plans and all plan revisions must be made available 
to the Regional Administrator or State Director, or his authorized 
representa~ives, upon request, including request by mail.: (In the case of 

1 The Hay 2, 1986 rule (effective on October 29, 1986) required closure 
plans to be sub~itted prior to closure of ~he first disposal ~. Before 
the Hay 2, 1986 rulemaking, plans ~ere submitted for approval prior to final 
closure of the facility. 

240 erR 264.112{a)(2), 264.118(c), 265.112(a), 265.118(b). 
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permitted facilities and interim status facilities ~ith approved plans, the 
plans already sho~ld be on file ~ith EPA.) Interim status facilities ~ithout 
approved plans must furnisr the most current plans on the day of a site 
inspection. J If an owner or operator maintains the plans at an office other 
than at the facility (e.g., corporate headquarters), the owner or operator 
must be certain that a copy of the most current plans can be delivered quickly 
in the event of an inspection. 

After final closure of the facility has been certified, a copy of the 
approved post-closure care plan must be kept by the contact person or office 
indicated in the plan during the remainder of the post-closure care 
period." If the contact point changes during the post-clOSUre care period, 
the o~ner or operator will be responsible for notifying the Regional 
Administrator of the change. Because the contact is described in the 
post"closure plan, a change in the name, address, or phone number during the 
post-clos~re period ~ill require an amendment to the plan (as a change in 
operating plans) and a minor modifica~ion of the pos~-closure permi~ (40 erR 
270.42 describes reqUirements for minor modifications of the permit), 

Until final closure, the owner or operator must keep the latest closure 
and post-closure cost estimates at the facility as part of the facility 
operating record.' These cost estimates must be furnisred upon request and 
made available at all reasonable times for inspection.' Although the 
regulat~ons do not reqUire explicitly that the cost estimate for post-closure 
care be retained after the end of the active life of the facility, an owner or 
opera~or should retain a copy at the contact point for reference purposes. 

3.2 	 CLOSURE AND POST-CLOSURE PLAN AND COST ESTIMATE REVIEW 
PROCEDURES AND PUBLIC INVOLVEMENT REQUIREMENTS 

Closure and post-closure plans must be approved by the Regional 
Administrator or State Director and are subject to public review. This 
section addresses the procedures for submitting and reviewing closure and 
post-closure plans and cost estimates, and describes public involvement in 
these activities. 

3.2. , Review of Closure and Post-Closure Plans and Cost Estimates 

by the Regional Administrator or Stat. Director 


The requirements for review of closure and post-closure plans and cost 
estimates by the Regional Administrator or State Director vary depending on 
whether the owner or operator of the facility is applying for a RCRA permit, 

, 40 	crR 265.112(8) and 265.ll8(b). 

• 40 	erR 264.118(c) and 26S.1I8(b). 

, 40 erR 264.73(b)(8), 264.142(d), 264.144(d), 26S.73(b)(7), 26S.142(d) 
and 265.144(d). 

, 40 	eFR 264.74(8) and 265.74(8). 
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is already opera~ing ~ith a permit, or is operating under interim status. 
Plans and cost estimates for a facility seeking a permit or a permit 
modification, must be submitted to the Regional Administrator or State 
Director for review in the following situations: 

• Closure and post-closure plans and the most recent 
cost estimates, including contingent plans and 
estimates, must be submitted with the Part B permit 
application. 1 

• Amended closure or post-closure plans must be 
submitted ~ith B written request for a permit 
modification to authorize a change in the approved 
closure or. post-closure plan (amended cost estimates 
need not be submitted).

• Amended closure or post-closure plans prepared by the 
owner or operator of a surface impoundment, waste pile
or tank unit not other~ise required to have a contingent 
closure or post-closure plan must be submitted followi
a decision by the o~ner or operator or the Regional 
Administrator or State Director that the unit must be 

, 

ng 

closed as a landfill.' 

• Amended closure or post closure plans must be 
submitted in response to a request by the Regional 
Administrator or State Director to modify the closure or 
post-closure plans. 1D 

The procedures outlined in 40 CFR Parts 124 and 270 will apply to the plan 
reviel.o; . 

Closure and post-closure plans for an interim status facility must be 
submitted to the Regional Administrator or State Director for r.view in th. 
following situations: (An owner or operator of an interim status facility 
is not required ~o submit the cost estima~es for review until the Part B 
applica~ion is sumbi~ted, or unless they are reques~ed explicitly under the 
prOVision of 40 eFR 265.74.) 

'40 eFR 270.14(b)(l3), (15), and (16). 

• 40 eFR 264.112(c) and 264.118(d). 

• 40 eFR 264.112(c)(3), 264.118(8) and Cd), and 264.197(c). 

lC 40 eFR 264.ll2(c)(4) and 264.l18(d)(4). 
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• 	 Owners or opera~ors of land disposal uni~s wi~hou~ 
approved closure and post"closure plans must submit 
those plans 180 days prior to ~he date the owner or 
opera~or expects ~c begin closure of the first land 
disposal uni~ or final closure, whichever is earlier. 
Owners or opera~ors of facilities wi~h no land disposal 
uni~s must submit their plans 45 days prior ~o final 
closure. 11 	 ---- 

• 	 ~'ne~s or operators of surface impoundments, was~e 
piles, or tanks with secondary containment who intended 
~o remove all hazardous wastes at closure must submi~ 
revised plans follOWing a decision by the owner or 
operator or by the Regional Administrator or State 
Director that the unit must be closed as a landfill. 12 

The revised closure plan must be submitted within 60 
days of the determination that the unit must be closed 
as a landfill (or 30 days if the determination occurs 
during the closure period). The post-closure plan must 
be submit~ed within 90 days. 

• 	 If the closure or post-closure plans h~ve been 
approved, modifications to the closure or post-closure 
plans must be submitted with a written reques~ to the 
Regional Administrator or State Director to authorize a 
change to the approved closure or post-closure plans. 11 

• 	 Closure and post-closure plans must be furnished upon 
request by ~he Regional Administrator or State 
Direc~or. lAo 

Once ~he Regional Administrator or State Direct~i has received the closure 
and post-closure plans for an interim status facility, he will take ~he 
following steps:l. 

11 40 eFR 265.ll2(d)(1) and 265.l18(e). Owners or operators who closed 
disposal uni~s prior to the effective date of the Hay 2, 1986 rules -- October 
29, 1986 -- must submit their plans for approval prior ~o closure of the next 
disposal unit or final closure, whichever is earlier. 

l% 40 CFR 265.112(c)(3), 265.1l8(a) and (d)(3) and (4), and 265.l97(b). 

lJ 40 eFR 265.112(c) and 265.118(d). 

1. 40 eFR 265.112(a) and 26S.118(b). 

15 40 erR 265.112(d)(4) and 265.l18(f). 
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(1) 	 Publish a newspaper notice no later than 30 deys 
aft.er receiving the plans to provide an opportunity for 
public comments on the plan. (The public involvement 
requirements are described in more detail in Section 
3.2.2. ) 

(2) 	 Within 90 days afar receipt of the plans. the 
Regional Administrator or State Director will 
approve, modify, or disapprove them. 

(3) 	 If the Regional Administrator or State Director does 
not approve the plans, he must provide the owner or 
operator with a detailed written statement of the 
reasons .. ~ithin 30 days after receiving the written 
stat.ements of reasons why the plan was not approved, 
the owner or operator must modify the pl~j, or submit a 
ne~ plan for approval. 

(~) 	 The Regional Administrator or State Director will 
either approve the ne~ or modified plan within 60 days 
after he receives it, or he will modify the plan. The 
plan, as modified by the Regional Administrator or 
State Director, then becomes the approved closure or 
post-closure plan. A copy of the modified plan with a 
detailed statement of reasons for the modifications 
~ill be mailed to the o~ner or operator. Exhibit 3-1 
provides a sample letter (and a detailed statemerit of 
reasons) accompanying a modified closure plan. 

3.2.2 Public Involvement Requirements 

All closure and post-closure plans, including reVISions to the plans 
that 	are considered major permit modifications or major modifications to 
approved interim status plans, are subject to public noti~e and 
comment. I' 

The 	 purposes of the public notice and comment requirements are to: 

• 	 Allo~ members of the public who might be affected by 
the closure and post-closure care of the facility to 
revie~ and recommend changes to the closure and 
post-closure plans; 

l' 40 eFR 124.5. 124.10, 265.112(c)(3), 265.118(d)(4), and 
270.41. 
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EXHIBIT 	3-' 

SAMPLE 	LETTER FROM REGIONAL ADMINISTRATOR 
MODIFYING CLOSURE PLAN* 

RE: 	 Resource Conse~vation and 
Recovery Act (RCRA) 
EPA I.D. II 

Dear 

EPA has reviewed the closure plan submitted by 
--~~----~--~77~~----on • and.~ith this letter we are transmitting the modified 

closure plan. Pursuant to the regulations at 40 CrR 265. 1l2(c), this 
modifiec plan is the approved plan and it must be implemented ~ithin the 
stipulated time period. We have included in the Attachment to the Plan all 
the modifications that we deemed necessary under the regulations. This 
Attachment is to be treated as part of the Plan as if fully i--~grated therein. 

[Summary of modifications] 

EPA's major concern ~ith the plan relates to 
The RCRA regulations require greater detail in the description of the 
procedures for The closure plan has been modified 
accordingly. 

Sinc.erely, 

Regional 	Administrator 

If the facility is in an authorized State, these requirements will be 
fulfilled by the State Director instead of the Regional Administrator. 
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EXHIBIT 3-' (continued) 

SAMPLE CLOSURE PLAN APPROVAL FOLLOWING 
MODIFICATION BY REGIONAL ADMINISTRATOR* 

CLOSURE PLAN FOR CLOSURE OF [Feci lity Name J 
AT [Loca: ion] 

The facility operator, , and the facility 
o.mer, • submitted a proposed plan f6r the closure 
of the to EPA on , as required 
by the federal ha~ardous waste regulations. Pursuant to 40 eFR 265.ll2(c), 
EPA has modified the proposed plan, thereby making this modified plan the 
approved plan. 

The facility operator must conduct the closure activities of this plan 
within the specified time periods. 

Approval of this plan is based on the premise that the information 
submitted in the proposed closure plan is accurate and that the closure 
activities will be implemented as specified in t:he plan. 

Approval of this plan has been duly authorized by: 

Duector Regional Administrat:or 
~aste Management Division 

Date Date 

~ If the facility is in an authorized State, these requirements will be 
fulfilled by the State Director instead of the Regional Administrator. 
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EXH I SIT 3-' (continued) 

SAMPLE PLAN MODIFICATIONS AND 
DETA flED EXPlANATION* 

ATTACHMENT: EPA Modifications to Closure Plan 

A) 	 The s~eps for cleaning ~he heat exchanger described on page 2 are modified 
as follo\Js: 

"1. 	 An 8 percen~ hydrochloric acid solution \Jill be hea~ed ~o between 160 
and l800F and circulated continuously through the exchanger for about 
three hours. It will be discharged ~ith the dissolved scale and 
deposits to a storage tank supplied by the opera~or. The exchanger 
will then be wa~er flushed to remove acidic residues. The water ~ill 
be discharged to the s~o:rage tank." 

"2. 	 A pressure u~s~ will be conducted to verify the integrity of the 
exchanger. The pressure test will be conducted by pressurizing the 
exchanger to one and one-half (1.5) times the operating pressure, but 
ne: over maximum design pressure of the tubes. lnls elevated pressure 
~ill be held for a period of time not less than one hour. EPA will 
allow a deviation of .01 percent during this test. rne front plate to 
the unit ~ill be removed and visually inspected for leaks during 
testing. Should the unit fail the pressure test or if visual leakage 
is observed, then the unit ~ill be dismantled and Doth sides cleaned. 
The collected waste from cleaning will be handled as listed hazardous 
waste K050 and shipped to an EPA approved disposal facility. It 

"3. 	 A 1 percent soda ash solution will be circulated for corrosion control 
to ensure that a neutral or slightly basic condition exists in the 
heat exchanger." 

"4. 	 Lime \Jill be added to the wastewater/acid solution in the storage tank 
until a pH of 8.5 is reached for preCipitation of trivalent chromium. 
The treated waste will then be pumped and water flushed out of the 
tank to the sewer (leading to the separator and pond system) where 
solids will settle out in the separator. This procedure is consistent 
with 40 eFR 261.3." 

This modification is required for two reasons: First, the closure plan, 
as submitted, did not describe how the pressure test would be conducted or the 
actions that would be taken in case of failure. Second, the closure plan, as 
submitted, did not provide for steps to remove scale prior to testing. 
Removal of scale will allo~ any cracks in the tubes to be more easily noticed 
and recorded. 

* 	 If the facility is in an authorized State. these requirements will be 
fulfilled by the State Director ~nstead of the Regional Administrator. 
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• 	 Provide proceaures and deadlines for public comment on 
the plans to facilitate communication between the owner 
or operator, the public, and the Regional Administrator 
or State Dlrector concerning contents of the plans; and 

.. 	 Clarify any issues concerning the plans . 

3.2.2.1 	 Public Involvement in the Permitting Process 

For many faCilities, public notice and comment on the closure and/or 
post-closure plans and cos: estimates will occur during the permitting 
process.:~ Follo~ing public notice that the draft perm~~ is available, 
interested persons ~ill be given a minimum of 45 days to comment on the draft 
permn) including the 'closure and post-closure plans in the permit. If 
~ritten opposition to the Agency's intent to issue a permit and a request for 
a hearing are received during the comment period, a public hearing must be 
held,11 The Regional Administrator may also, at his own discretion, decide 
to hold e public hearing. For example, he may ~ish to hold a hearing if he 
believes it would clari:y any iss~e concerning the plan. Notifica~ion of the 
hear~ng is issued at least 30 days prior to the scheduled da~e of the hearing, 
and the public comment period is extended un~il the close of the public 
hearing. 

Public notice and comment during the permitting process is not addressed 
in th!s guidance manual. EPA has prepared a Guidance Manual on Public 
InvDlvement in ':.he RCRA Permit'ting Program, OSWER Policy Directive Number 
9500.00-1A, (herein called Guidance on Public Involvement) that outlines the 
key activities during the permitting process for implementing the Agency's 
policy on public involvement and provides guidance on techniques for 
conducting public involvemen~ activities. Portions of the Guidance on Public 
Involvement discuss specifically the role of the public in reviewing plans 
and should be referred to direc~ly. 

3.2.2.2 	 Public Involvement for Facilities Closing Under Interim 
Status 

Requirements for public notice and comment and hearings for interim 
status facilities are triggered by the follOWing circums~ances: 

• 	 when ~he o~ner or operator submits a closure or post
closure plan for approval. 1 ' 

17 40 CFR 264.112(a)0), 264.118(a), 270.14(b)(13). (15), and 
(16), 12':'.10, and 124.11. 

I. 40 CFR 124.12. 

I' 4C erR 265,)12(d)(4), 265.118(0. 

~CF INCORPORATED 
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• 	 ~hen the owner or operator submits a request for a 
major modification to the approved closure or 
post-closure plan. 1f 

• 	 When the Regional or State office, owner or operator, 
or a member of the public proposes to alter the length 
of the post-closure care period. 11 

Upon receipt of a closure or post-closure plan from the owner or operator. 
the Regional Administrator or State Director must provide the owner 01" 

operator and the pUblic, through a newspaper notice, the opportunity to 
submit written comments on the closure 01" post-closure plan and request that 
modi:ications to the plan be submitted no later than 30 days from the date of 
the notice. 11 Thirty-day public notice must also be provided when the owner 
or operator requests a'major modification to the closure or post-closure plan. 
or when the Regional Administrator or State Director decides that such a major 
mod~fication must be made. 

The following procedures should be adopted for a newspaper notice to 
ensure that adequate notice is given and an adequc:e record that the formal 
not~ce ~as given is preserved. (Additional guidance is provided in Guidance 
on Public Involvement.); 

• 	 Separate notices should be published for the closure plan ar.; 
the post-closure plan to avoid Any possibility of a subsequent 
challenge to the sufficiency of the notice, on the grounds that a 
consolidated notice was confusing or lacked specificity. 

• 	 The notice should be clearly labeled "Public Notice." 

• 	 The notice may appear in the legal notice section of the 
ne,"lspaper or some other 10cal-even'Cs sect"ion of the newspaper, 
and should be printed preferably in the lower left-hand corner of 
the right-hand page. 

• 	 The Regional Administrator or State Director should place the 
notice in a general circulation paper published, if possible, in 
the county where the facility is located. 

Readers may wish to refer to Chapter 4, Section 4.5 of the Guidance on 
Public Involvement which discusses various techniques for promoting the 
effectiveness of a public notice and provides evaluative questions for Asses
sing the quality of the public notice. The Appendices to that manual provide 
samples of different formats of both required and suggested RCRA public 

21 40 CFR 265.112(c) and 265.1l8(d). 

21 40 eFR 265.118(g). 

11 40 eFR 265.112(d)(4) and 265.118(f). 

ICF lIiCORPOAATI.:O 
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involvement materials. In particular. Appendix B of that guidance manual 
contains sample public notices for facility closure and corrective action. 

The Regional Administrator or State Director, in response to a request 
or at h is own discretion, may hold a public hearing.:: J Thirty-day notice 
of a hearing must be provided to the public. In providing notice of the 
hearing, the ~egional Administrator should adopt the following procedures: 

• 	 If there is a strong likelihood, based on the Regional 
Administrator's initial assessment of the plan and knowledge of 
the degree of public interest in the plan, that a hearing will 
eventually be held, the Regional Administrator should give notice 
of the hearing at the same time that notice is given of the 
opportunity to comment on the plan. 

• 	 The notice of hearing should identify the matters to be 
dlscussed at the hearing, with an indication of the Agency's 
tentative determination (if any) concerning those matters provide 
the date and place of the hearing, and explain how persons 
\"'ishing to present testimony can notify the Regional 
Administrator or State Director of their intent to part~~ipate. 
Examples of public hearing notices and registration forms are 
included in Appendix B of Guidance on Public Involvement. 

• 	 Ne~spaper notice of a hearing should be provided according to 
the same basic procedu~es described previously for giving 
ne~spaper notice of opportunity to comment. 

Additional information on the types of information ~hat should be 
addressed at a public hearing and forma~s for scheduling hearings is included 
in the Guidance on Public Involvement. In addition, the reader should refer 
to a C.S. Department of Justice Technical Assistance Guide (TAG) for 
instr~ctio~s on accommodating the mobility, hearing, and visually impaired as 
required by the Rehabilitation Act. The TAG is comprised of ~hree sections: 
(1) Access to public meetings, (2) Assistive Listening Devices, and (3) Access 
to printed information by visually impaired persons.::· 

l) 40 erR 265.112(d)(4), 265.118(f). and (g). 

l~ TAG-S-85-l specifies, for example, the s~eps to ensure the hearing 
impaired recieve notification of public hearings, the number and 
qualifications of interpreters and Signers ~hat should be prOVided, facility 
conditions that would render the interpreters and Signers mos~ effective, 
special instructions for formatting printed materials, facili~y lighting 
specifications, instructions for those delivering oral presen~ations, 
recommendations for seating arrangements, and extra personnel that may be 
necessary. TAG-5-85-2 describes various types of Assistive Listening Devices 
(ALDs) used as alternatives to conventional amplification systems. TAG-S-85-3 
d.lscusses ho\..· to accommodate the visually impaired person by adjusting 
specific printing factors that affect the readability of printed material 
(e.g., type size, ~ype selection, line leading, proportional spacing ~nd 
hyphenation, column~, paragraphs, contrast and color, finish, and color 
screens and reversals). 
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3.3 	 REQUIREMENTS FOR AMENDING CLOSURE OR POST-CLOSURE 
PLANS AND COST ESTIMATES 

~ners or operators must amend closure or post-closure plans and cost 
estimates as necessary to remain consistent with facility conditions. This 
section describes: 

• 	 The factors specified in the regulations that require 
amendments to the plans and cost estimates; 

• 	 When amendments to the plans and cost estimates must 
be made; and 

• 	 The procedures to be followed. 

3.3.1 Changes that Require Amendments to Plans and Cost Estimates 

~ners or operators must amend closure and post-closure plans if;%5 

(1) 	 A enange in operating plans or facility design 
affects the closure or post-closure plan, or 

(2) 	 An unexpected event occur, while conducting partial 
or final closure activities, that affects the closure 
plan. or 

(3) 	 An unexpected event. occurs during the active life t 
including partial and final closures, that affects ~he 
post-closure plan, or 

(4) 	 There is a change in the expected year of closure 
for facilities required to include an expected closure 
date in the closure plan. 

Chapter 4 discusses the conditions under which the cost estimates must be 
revised. 

The following are examples of changes in facility design or operation 
that would require a revision to the closure or post-closure plan: 

• 	 Increases in facility size and/or capacity; 

• 	 Changes in the partial closure schedule (e.g., an 
owner or operator partially closes a landfill less 
frequently than originally intended, thus increasing the 
maximum extent of the operation); 

25 40 erR 264.112(c)(2), and 264.118(d)(2), 265.112(c)(1), and 
265 . 118(d)(1) . 
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• 	 Inc:-eases in the es:imate of maximum inventory; 

• 	 Changes in regula~ory requirements ~hat affect closure 
or post-closure care activities (e.g., new treatmen~ 
standards imposed as 8 prerequisite for landfilling 
certain wastes); 

• 	 Shifts from on-site to off-site disposal of wastes at 
closure; 

• 	 ~equirements for more extensive ground-water 
monitoring as a result of an owner's or operator's 
operating experience or the availability of new data 
tha~ were previously unavailable (e.g. I increases in the 
number of samples taken or in the frequency of sampling); 

• 	 Contingencies that arise during ~he active life or the 
post-closure care period that affect the types of 
acti\'i~ies that ~'ill 'be required at closure or during 
the post-closure ca:e period (e.g., as a resu:t of a 
spill, more contaminated soil removal will be necessary 
at closure); 

• 	 ~xtensions or reductions to the length of the 

post-closure care period for one or more ~~its; 


• 	 Changes in routine post-closure maintenance 
actiVities, including changes in the nature and 
frequency of the activities required (e.g., a mo.e 
extensive erosion control program is required); and 

• 	 Changes in surrounding land use (e.g., an increase in 
population density su=rounding the facility warran~s 
increased security provisions during the post-closure 
care period; expanded ground-water monitoring 
requirements due to a change in how ~he underlying 
ground ~ater is used). 

If an unexpected event occurs while performing partial 01" final closure 
activitje~ which affects. the clo~ure plan, or if an unexpected event oc.CUI"S 

which affects the post~closure plan, the ownel" 01" operator must revise the 
plans 2i For example, if an owner or operator of a storage surface 
impoundment, waste pile or tank unit not otherwise required to prepare a 
contingent plan cannot remove ALL wastes at closure, he must close ~he unit 
as a landfill, and amend the closure plan to reflect this unexpected even~. 
In addition, the o~ner or operator must prepare a post·closure plan. 

25 40 eFR 264.l12(c)(2). 264.118(d)(1), 265.l12(c)(1), and 265.118(d)(1). 
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3.3.2 Deadlines for Amending Plans and Cost Estimates 

The regulations establish four deadlines for amending closure or 
post-closure plans and cost estimates: 

(1) For both permitted and interim status facilities with plans approved 
prior to final closure, requests to amend the closure plan may be made at any 
time prio~the notification of partial or final closure of the 
facility.:' Requests to amend the post-closure plan may be made at any time 
during the active life of the facility or during the post-closure care 
pe:-iod.:· 

(2) Requests to revise the plans must be made at least 60 days PRIOR to a 
change in facility design or operation or no later than 60 days AFTER an 
unexpected event occurs ..·hich affects the plans. %, If the unexpected event 
occurs during the partial or final closure period and affects the closure 
plan, the request to modify the closure plan must be made no later thar. 30 
days AFTER the event has occurred. 'o 

(3) If an owner or operator of a storage surface impoundment, was~e pile, 
or tank not otherwise required ~o prepare a contingent closure plan must close 
the unit as a landfill, he must submit an amended closure plan to the Regional 
Administ:::or. '1 If closure has not yet begun, the amended plan must be 
submitted no later than 60 days after the date that it is determined that the 
unit must be closed as a landfill. If the determination is made during 
partial or final closure, the amended plan must be submitted no later than 30 
days from the date of the determination that the unit must be closed as a 
landfill. An owner or oparator must also prepare and submit a post-closure 
plan for approval no later than 90 days after the date it is determined that 
"clean closure" is not practicable and that the unit must be closed as a 
1andfi 11 . l2 

n 40 eFR 264.1l2(c)(l) and 265.112(c). 

%. 40 eFR 264.118(d)(1) and 26S.1lS(d). 

21 40 erR 2~4.112(c)(3). 264.118(d)(3), and 265.112(c)(2), and 
265 .1lS(d) (3). 

)0 40 erR 264.112(c)(3) and 265.l12(c)(3). 

)140 erR 264.112(c)(3), 264.197(c), 265.1l2(c)(3), and 265.197(c). The 
decision to close an interim status unit as a landfill constitutes a change in 
facility operations which requires an amendment to the plans under 
265 .1l2(c) (3). 

J1 40 erR 264.118(d)(3), 264.197(b), 265.118(d)(3), and 265.197(b). 

ft"">Fi; ~" INCORPORATED 



3-15 OSWER Policy Directive 
(19476.00-5 

l~) Co~t estimates mus~ be revised if 8 modification to the closure or 
post-closure plan increases the cost estimate. For interim status facilities 
without approved plans, the cost estimates must be revised no later than 30 
days after a revision has been made to the closure or post-closure plan. For 
a permitted facility or an interim status facility With an approved plan, the 
cost estimates must be revised no later than 30 days after the Regional 
Administrator has approved a request to modify the closure or post-closure 
plan. l' 

3.3.3 Procedures for Amending Plans and Cost Estimates 

The procedures for amending closure and post-closure plans and cost 
estimates =iffer depending on whether the facility is permitted or has interim 
status. 

For permitted facilities, the approved closure and post-closure plans 
(but not the cost estimates) become conditions of the RCRA permit. 
Therefcre, amendments to the plans require a permit modification. For 
interim stitus facilities with approved plans, the owner or operator must 
obtain approval from the Regional Administrator or State Director to amend 
the plans.)- In both cases, the owner or operato. must take the following 
steps: H 

(1) 	 Submit a written request to the Regiousl Administrator 
or State Director for s permit modification to 
authorize a change in the approved closure or 
post-closure plan (o~ for app:oval to amend ~he plans 
for in~erim s~a~us facili~ies) in accordance with the 
deadlines listed in Section 3.2.2; 

and 

(2) 	 Include in ~he written reques~ a copy of the amended 
closure plan or ~he amended post-closure plan for 
approval by the Regional or State Office. 

The Regional Administrator or State Direc~or will approve, disapprove, or 
modify the amended plan and, for permit~ed facilities, modify the permit in 
accordance with the procedures in 40 eFR Parts 124 and 270. 

for interim S~Btus facilities without approved plans, the o~~er or 
operator must amend the closure and post-closure plans as required to keep 
those plans up to date. The amendments need no~ be submit~ed to ~he Regional 
Administrator or State Director unless requested. 

l) 40 eFR 264.142(c), 264.144(c), 265.142(c), and 265.144(c). 

l_ 40 eFR 265.112(c) and 265.11B(d). 

)S 1.0 efR 264.112(c) and (c)(3), 264.11B(d) and (d)(3), 265.112(c) and 
(c)(3), and 265.11B(d) and (d)(3). 
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~ners or operators of both permitted and interim status facilities must 
revise their cost estimates to be consistent with the most recent plans but 
are net required to modify their permits or obtain prior approval from EPA. 

3.4 	 CLOSUR·E SCHEDULE 

The closure plan must contain a schedule of closure activities showing the 
total ~ime required to close each hazardous waste management unit and the time 
required for intervening closure activities. 1 

' The regulations also 
establish procedures that an owner or operator must use to apply for variances 
or extensions of time if unusual circumstances or events make it impossible to 
meet the standard closure schedules. Both the activ1ties that occur under a 
standard closure schedule and the deadlines that can be extended through a 
variance or extension are described in the subsections that follow. Appendix 
A illustrates graphically through the use of time liner the deadlines that 
apply to closure of the various types of hazardous waste management units. 

3.4.1 Receipt of Final Volume of Hazardous Wastes 

Closure must begin no Jater than 30 days after receipt of the final 
volume of hazardous wastes. However, if the owner or operator can show that 
there is a "reasonable possibility" that the unit will receive additional 
volumes of hazardous ~astes. closure may be delayed until no later than one 
year after receipt of the most recent volume of hazardous ~astes.l7 The 
Regional Adminlstrator or State Director also may extend the deadline past one 
year on a cBse-by-case basis if the owner or operBtor can demonstra~e to the 
Regional Administrator or State Director that:" 

(1) 	 the hazardous waste management unit has the capacity 
to receive additional wastes and 

(2) 	 the owner or operator has taken and will continue to 
take steps to prevent threats to human health and the 
environment, including compliance with all applicable 
regulations. 

Among the factors that should be taken into account are the following: 

• 	 Unit or facility characteristics (e.g., capacity • 

operating conditions); 


• 	 Demand for the facility. including the presence or 
absence of potential disposers (e.g., contracts for 
disposal at the faCility, operating plant with on-site 
disposal needs); 

" 40 erR 264.ll2(b)(6) and 265.ll2(b)(6). 

)7 40 erR 264.112(d)(2) and 265.1l2(d)(2). 

)U 40 erR 264.112(d)(2) and 265.l12(d)(2). 
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• 	 (h.1ner I s or operator I s business plans (e. g., sales of 
necessary eq~ipment, plans ~o cease business operation); 
and 

• 	 History of facility operations (e.g., compliance 

records, business cycles). 


Exhibit 3-2 sho~s ho~ some of these f~tors may help to determine whether the 
receipt 0: the final volume of hazardous wastes has occurred, or whether a 
"reasonable possibility" exists of receipt of additional hazardous wastes. 

3.4.2 Notification of Closure 

Exhibit 3-3 summarizes the deadlines for notifying the Regional or State 
Office of the intent to close a unit or facility." An o~ner or operator of 
a permitted facility or an interim status facility with a previously approved 
'Closure plan, must notify the Regional Administrat.or or Stine Director of 
his intent to begw closure of a hazardous waste surface impoundment, waste 
pile, landfill, or land treatment unit, at least 60 days before closure is 
scheduled to begin. If final closure involves 8 disposal unit, 60-day 
notice is also required. No notification is required for partial closures 
involving only container storage, tank or incinerator units. final 
closure involving only non-disposal units req~ires 45 days notice. 

An o~ner or operator of an in~erim status facility without an approved 
plan must submit ~he closure and pos~-closure plans at least 180 days prior to 
closcre of the fi=st disposal unit closed af~er October 29, 1986, or final 
closure, whichever is earlier. If ~he facility has no disposal units to be 
closed aft.er October 29. 1986, an owner or operator must submit the closure 
plan for approval at least 45 days prior to the beginning of FINA.L closure. 
An o~ner or operator may remove hazardous ~astes or decontaminate or dismantle 
equipment at any time before or after notification of part.ial or final 
closure.·~ For example. an o~~er or operator may remove liquids from an 
impoundment prior to notifying EPA of closure or, for interim stat.us 
facilities, of submitting the plan for final approval. 

No specific form is required for notification of closure. A sample notice 
fermat, including the minimum da~a requirement.s of 40 CfR 264.112(d) and 
265.112(d), is provided in Exhibit 3-4. 

3.4.3 Completion of Closure M:tivities 

Owners or operators must treat, remove from the unit or facility, or 
dispose of on-site all hazardous wastes within 90 days after receiving the 
final volume of hazardous wutes in accordance with the approved closure 

)t 40 CrR 264.112(d)(1), 265.112{.d)(1), and 265.118(e). 

_D 40 eFR 264.ll2Ce) and 26S.112(e). 
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EXHIBIT 3·2 

RECEIPT OF FINAL VOLUME OF HAZARDOUS WASTES 

FACTORS SUGGESTING "REASONABLE 
FACTORS SUGGESTING RECEIPT OF POSSIBILITY" OF RECEIPT OF ADDITIOSAL 

Fl \AL \'Oi..L'~IE. OF HAZARDOUS WASTES HAZARDOUS WASTES 

No additlonal capacity in unit or 
facility 

Termination of contracts with 
generators 

Sale by owner or operator of equip
ment, land, or other necessary fac
tors for operation 

Unit or facility will require exten
sive rebuilding or retrofitting 
before additional hazardous wastes 
could be received 

On-site generator has terminated 
operations 

Additional capacity available in unit 
or fad lity 

Contract or contract negotiations 
for continu~-ion of disposal servi~e 

Sale or potential sale of closed 
plant to anothe: operator 

Record of previous downtimes in 
certain months of year 

On-site generator can show plan to 
reopen closed plant 

!CF INCORPORATED 
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EXHIBIT 3-3 

NOTIFICATION REQUIREMENTS 


FACILITY TYPE 	 NOTIFICATION DEADLINE 


(1) Permitted Facilities and Interim Status 
Facilities With Previously Approved Plans 

(a) Panial Closures 

• 	 Disposal Unit 60 days notice 

• 	 ~ondisposal Unit No notification required 
(container storage, tank, or 
incinerator) 

(b) 	 Final Closure 

Di!'::::Jsal ij"it 60 days notice 

• 	 Nondisposal Unit 45 days notice 

(2) Interim Status Facilities Without 
Approved Plans 

(a) Partial Closures 

• Disposal Unit 

• 	 ~ondisposal Unit 

(b) Final Closure 

• Disposal Unit 

• 	 ~ondisposal unit 

180 days notice and 
submittal of closure and 
post-closure plans 

No notification required 

180 days notice and 
submittal of closure and 
post-closure plans 

45 days notice and 
submittal of closure plans 

-----~------.------------------. ---------------------

ji"...·c
I\.,;r !NCORPOBJ.11ED 
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EXH f61i 3-4 

SAMPLE FORMAT FOR NOTIFICATION OF CLOSURE 

Regional Administrator 
US EPA, Region 
City, State 

am the [o\o;ner or operator] of t.he follol..·ing hazardous waste management 

facil:ty [or facilit.ies]: 

ilnsert name, address, and EPA identification number of each faci!ityj 

ThlS let.ter provides notice, as required under 40 erR 264.112(d) and 

265.112(d). t.hat I intend to begin closure of the it'De of £acilitv or unit, 

e.g .. surface irn~oundrnent., ~aste pile, etc.) [facility or unit] on [datel. 

rsignat.ure of o~~er or operat.orJ 

[dat.e] 

iCF IHCORPORr.n~;: 
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plan 'JI", for interim status facilities, within 90 days after ilpproval of the 
closure plan, whichever is later. "1 Partial or final closure mu,t be 
completed within 180 days after receipt of the final volume of hazardous 
wastes."2 An owner or operator may be granted an extension to either of 
these deaclines if he submits a request to the Regional Administrator or State 
Director at least 30 days prior to the expiration of the 90- or ISO-day 
periods. Alternatively, requests for extensions may be incorporated into the 
original closure plan (or subsequent modifications to the plan) or Part B 
application. In requesting an extenSion, the o~~er or operator must 
demonstrate that:'" 

The partial and final closure activities will, of necessity, 
take longer than 90 or 180 days to complete, or 

The hazardous waste management unit or facility has the 
capacity to receive additional hazardous wastes; and 

He or another person is likely to recommence operation of 
the hazardous waste management unit or facility within one 
year; and 

Closure of the hazardous waste management unit or faCility 
would be incompatible with continued opera~ion of the site; 

AND 

He is complying ~ith all applicable permit reqUirements. 

The fol10~ing examples of facility conditions could warrant extensions to 
the closure deadlines: 

• 	 More time is required to complete land treatment. 
Closure does not typically, if ever, coincide with the 
cessation of all treatment processes, which often take 
several years to complete. During closure, the owner Or 
operator must continue the waste degradation, 
transformation, or immobilization prOcess until a final 
vegetation cover can be placed. Depending on site
specific processes or environments, the appropriate time 
period before establishing the vegetation cover could 
exceed 180 days; or 

• 	 ~ore time is required for waste processing actiVities, 
such as evaporation or neutralization . 

.. 1 40 eFR 264.113 (a) and 265.113(8). 

.. : 40 eFR 264.113(b) and 265.113(b). 

• l 4 erR 264.113(11)(1) end \ 2) , 264.113(0) (l) and (2) , 265.113(8) (l) 

and ( 2 ) , and 265.113(b)(1) and (2). 
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The owner's or operator's operating log may b~ one of the best sources 

available to support the claim that an extension to the closure deadline is 

ne~ded. The operating log must record the date of storage, treatment, and 

disposal of all wastes at the facility and thus would document the length of 

time required to complete routine treatment practices. 


3.4.4 Submittal of Closure Certification 

Certification of closure of each hazardous waste surface impoundment, 
waste pile, land treatment, and landfill unit must be submitted within 60 days 
of completion of closure of each unit. Certification of container storage, 
tanks, and incinerator units must be submitted within 60 days of completion 
of FINAL closure. Although c.ertification of the non·disposal units may be 
delayed unt~l final closure or closure of the next disposal unit, the owner or 
operator must be able to demonstrate that closure was in accordance ~ith the 
approved plan (see Section 2.2.10). 

Certifications must be signed by the owner or operator and by an 
independent registered professional engi neer. (The owner or operator and 
the independent registered professional engineer may either both sigr. the same 
certification, or submit separate documents.) Examples of closure 
certifications by the owner or operator and by the independent registered 
professional engineer are provided in Exhibits 3·5 and 3~6. Similar documents 
could be used for post-closure care certifications. Documentation supporting 
closure and post~c10sure care certifications (e.g., inspection reports, and 
quality assurance/quality control demonstrations) need not be submitted with 
the certifications, but must be retained by the owner or operator and be made 
available to the Regional Administrator or State Director upon request. 
Documentation must be retained until the owner or operAtOr has been released 
from the financial assurance reqUirements.·· 

3.4.5 Submittal of Survey Plat 

A survey plat must be submitted to the Regional Administrator or State 
Director and to the loeal zoning authol"'ity, or the authol"'ity with jurisdiction 
over local land use, -for each land disposal unit no later than the submittal 
of the closure certification (i. e. within 60 days of c.ompletion of closure 
of each unit) (see Section 2.2.9).·' 

3.4.6 Submittal of Record of Wastes 

No later than 60 days after certification of closure of each hazardous 
waste disposal unit, the owner or operator must submit to the local zoning 
authority, or authority with jurisdiction over local land use, and to the 
Regional Adn'.inistra<;or or State Director a record of the type, location, and 
quantity of hazardous wastes within each unit. For hazardous waste.s that 

.~ 40 eFR 264.115, 265.115,264.120 and 265.120. 

~l 40 eFR 264.116 and 265.116. 

ICF ir!CORPORATEO 
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SAMPLE OWNER OR OPERATOR 

CLOSURE CERTIFICATION 


The undersigned, (Name of ~'ner or Opera~or) 
a (1) Corporation, incorporated under the la~s in tbe State of _____________ 
and licensed to do business in , or (2) (Partnership, 
In~ividuBI. ~unicipality or Other Entity), ~ith its principal place of 
business at 
_______~~~____---(~A~d~d~r~e~s~s~)~~----------~~----, which fo~merly owned or 
operated a hazardous waste (Description of Hazardous Waste Activity) (herein
after "Facility") knowr. as (~ame of Hazardous Waste Facilit.y) and 
located at (Location) 
in County, (State) , has completed and 
permanently ceased the active operation of the facility and has fully 
implemented all measures relating to the closure of the facility as set. forth 
in the Closure Plan approved by (Region or State) for said facility. 

t-;o\o;, THEREFORE, I (we) (Name of O..mer IOpant.or) 
hereby s~ear and af!irm that the above-named hazardous waste facility has been 
closed in accordance with the faCility's Closure Plan appr?ved in ~riting by 
(name of Regional Administrator o~ State Director) on , 
19 ,that all measures relating to the closure of the facility required by 
th;-Closure Plan and the rules and regulations of (regulatory citation) have 
been fully implemented, and that to the best of my (our) kno~ledge. no 
violations continue to exist that may have arisen prior to closure. 

(Signature) 

(Title) 

(Address) 

Taken. s~orn and subscribed before me, this 
__ day of A.D. 19 

(I'ot.a:-y) 

~CF INCORPORArEO 
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EXHIBIT 3-6 

SAMPLE INDEPENDENT RECISTERED 
PROFESSIONAL ENCINEER 
CLOSURE CERTIFICATION 

I, (Name) • a 
Professional Engineer registered pursuant to the Professional Engineers 
Registratlon Law, , hereby certify that I have reviewed the 
Closure Plan for the (Type of Facilitv) at 

(Kame of Hazardous \o.'aste Facility) C"facility"), 
located at (Location) 
that I am familiar wit~ the rules and regulations of (regulatory citation) 
pertaining to closure of such facility, and that I personally have made visual 
inspection(s) of the aforementioned facility, and that the closure of the 
aforementioned facility has been performed in full and complete accordance 
~ith the facility's closure plan approved in writing by (Regional 
Administrator or State Director) on , 19__ , and the 
rules and regulations of (regulatory citation). 

(Due ) 
(Signature) 

(Professional Engineering License Number) 

(Business Address) (Seal) 

(Telephone Number) 

lCF INCOAPOAA"i"t:r 
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~ere disposed of before January 12, 1981, the owner or operator must identify 
the type, location and quantity of the hazardous wastes to the best of his 
kno~ledge and in accordance with any records that he has kept.~' 

3.4.7 Submittal of Deed Notation 

With in 60 days of certification of closure of the FIRST and LAST 
hazardous waste disposal unit, the owner or operator must record a notation, 
in accordance with State law, on the deed to the facility property (or on 
some other instrument such 85 a restrictive covenant or easement which is 
no~mally examined during title search) that states that hazardous wastes have 
been disposed on the property and that property use is restricted under 40 eFR 
Subpart G regulations. The deed notice must also indicate that a survey plat 
and record of waste have been filed.~' The owner or operator may also wish 
to notify any current holde:-s of easeme.nt.s t.o ensure that they are aware of 
the re.strictions on the property. 

Each state has some form of recording statu~e that provides for the 
maintenance in each county of a permanent public record of land titles and 
other legal interests in land. The record is usually kept in an office at the 
county seat kno~n as the County Recorder's Office, the County Clerk's Office, 
the Circuit Court Clerk's Office, the County Registrar's Office, or the Bureau 
of Land Records. The public record of title documents is different from the 
cer.~ral file 0: property records maintained by most :~cal land u~e 
autho:-ities. Because title documents differ by locality, the form of the 
notice can be expected to vary from State to State and even within States. 
Exhibit 3-7 provides a sample deed notice. At a mir.imum, the notation on the 
title document should include: 

• 	 the o~ner's name and address; 

• 	 the address and legal description of the property; 

• 	 a reference to the use of the property as a ha~ardous 
waste disposal facility; 

• 	 the date the facility began to receive hazardous 

\Wastes; 


• 	 a reference t.o the Subpart G land use restrictions; 

• 	 the need for all future purchasers and lessees of the 
property to inform themselves concerning the 
requirements of the federal regulations and the types 
and locations of wastes on the property; 

" 40 eFR 264.119(a) and 265.119(8) . 

• , 40 erR 264.119(b)(1) and 26S.119(b)(1). 

\CF INCORPORAT1C.O 
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EXHIBIT 3-7 

~AMPLE NOTICE IN DEED 

TO WHO~ IT HAY CONCERN: 

I , (o~ner or operator) the 
undersigned, of 

(street address) 
_______________________________ , County of 

, 
I 

City of 
S~a~e of 

hereby give the following notice as required 
by 40 eFR 264.119 or 265.119: 

1. I arr., and since ____________~' 19 have been in possession of the 
following described lands (legal des~ip:ion) 

2. Since ,19 • I have disposed of hazardous chemical 
wastes under the ~erms of regulations promulgated by the United States 
F~vironmental Protection Agency on/in the above-described land. 

3. The future use of the above-described land is restricted under the 
terms of 40 CFR Subpart G: the post-closure use of the property must never be 
allowed to disturb ~he in~egrity of either the containment system or the 
faCility's moni~oring sys~em. ~~less the Regional Administrator or State 
Director determines that the proposed use (1) will not increase the potential 
threat to human health or the environment, or (2) is necessary to reduce the 
threat to human health or the environment. 

4. Any and all future purchasers of this land should inform themselves of 
the requirements of the regulations and ascertain the amount and nature of 
wastes disposed of on/in the above·described property. 

5. I have filed a survey plat with the (name and address of local land 
authority) and with the Regional Administrator of EPA, Region # (or State 
Dire~.or, State of ). at (address of Regional Administrator 
or State DirectorL showing the location and dimensions of landfill cells and 
a record of the type, location and quantity of waste disposal within each area 
of the facility. 

Signed: 

(owner or operator) date 

(notary public) date 

ICF INCORPORATED 
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• 	 a refe~ence to the survey plat and record of waste i~ 


the files of a (specifically named) local land use 

authority pursuant to §§26~.119 and 265.119; and 


• 	 notarized signature of the o~ner or operator . 

Local recording requirements also vary from jurisdiction to jurisdiction 
across the country. Some jurisdictions will allo~ re-recording of an amended 
instrument with a note on the first page that refers to the changes made. 
Other jurisdictions require that a wholly new deed be recorded if more than a 
mere correction is intended. To find out what the local requirements are for 
a recording notice on a deed, o~~ers or operators should contact the local 
deed recorder, usually located in the city or county clerks office of the ciLY 
or county where the property is located. 

The owner or operator must submit to the Regional Administrator or 
State Director a certification signed by himself, stating that he has 
recorded the deed notation, and include a copy of the document in which the 
notation has been placed ... • Exhibit 3-8 is an example of an owne~'s or 
opera~or's ~ertification. 

~nder some limited circumstances, an owner or operator may wish to remove 
hazardous ~astes from the disposal unit after closure. If he so chooses, he 
must request a modification to the post-~losure permit in accordance with the 
applicable requirements in 40 erR 12~.5, 270.41, and 270.42. For facilities 
~ith interim status, the owner or operator must request a modification to the 
approved p::lst-closure plan, in acco~dance .. i-::h the pr,Qvisions of 
§265.118(g).~' In addition, he must demonstrate that the removal of 
hazardous .:ast-es is necessary to the proposed use of the property and will not 
increase risks at the facility, or is necessary to reduce risks. le If the 
owner or operator is granted approval to remove all hazardous wast-es, he may 
request th~t:~l 

• 	 the notation on the deed indicating that the land has 

been used as a disposal facility be removed; or 


• 	 a notation to the deed or instrument indicating the 
removal of the hazardous waste be added to the notice. 

3.4.8 Release from Financial Assurance 

\<.'ithin 60 days after the Regional Administrat.or or State Director receives 
certification of final closure of a facility and certification of the 
complet.ion of the post-closure care period for each unit, the Regional 
Administrator or State Director ,,:ill notify the o""ner or operator that either: 

.1 40 erR 26~.119(b)(2) and 265.119(b)(2). 

~, 40 erR 26S.ll9(c) Bnd 265.119(c). 

5040 eFR 26~.117(c) and 26S.117(c). 

~l 40 eFR 264.11 (e) and 265.119(c). 

~GF INCC:'WQRATED 
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EXHIBIT 3-8 

SAMPLE CERTIFICATION OF DEED NOTICE 

I (o.me!" or operator name) of t.he hazardous ,",'8st.e facility located 

at __________________~(~c~o~m.p~l~e~t~e~a~d~d~r~e~s~s~)__________________ , certify that a 

notat.ion on the deed t.o the facility has been recorded. as required by 40 erR 

26':".119(b)(2) or 265.129(b)(2). at the (tow~, citv, or county) recorder 

of deeds, located at (complete address) 

on (date of recording). A certified copy of the document in which the 

recorded notice has been placed is attached. 

signed: 

(owner or ooerator) date 

(notary public) date 

leI:: I:<lCORPOAA11.:0 
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1) 	 he is no longer require~ ~o main~ain financial assurance 
for final closure or pos~-closure care, ~hichever is 
applicable, or 

2) 	 he is no~ being released from the financial 
responsibility requirements because closure or 
post-closure care has not been completed in accordance 
~ith the approved plans. 

If the o~ner or operator is not being released from the financial 
responsibility requirements, he ~'ill receive a detailed ~ritten statemen~ fro~ 
the Regional Administra~or or State Director ~hich explains ~hy he believes 
that closure or post-closure care has not been conducted in accordance ~ith 
the approved closure or post-closure plan. l2 

3.5 	 PROCEDURES FOR ALTERING THE LENGTH OF THE POST-CLOSURE 
CAP.E PERIOD 

The post-closure care period for each hazardous ~aste managemen~ unit 
begins immediately after completion of closure of the unit and continues for 
30 years after that date. S) The post-closure c~re period may be extended 
or shortened at the discretion of the Regional Administrator or State 
Director, based on ~hether an ex:ended period is necessary, or a reduced 
pe~iod is sufficie~~, ~o protect human health and ~he environme~t. Section 
2.3.2 and Appendix B discuss factors that may deserve c.onsideration in 
evaluatlng the length of the post-closure care period. The post-closure care 
period for a hazardous ~aste management unit can be leng~hened or 
shortened:s~ 

• 	 Bt any ~irne preceding closure of the hazardous waste 
disposal unh; 

• 	 at any time preceding final closure; o~ 

• 	 at any time during the post-closure period for the 
hazardous ~as~e disposal unit . 

• z 40 eFR 264.143(i), 264.145(i), 265.143Ch), and 265.l45Ch). 

~J 40 eFR 264.117(8)(1) and 265.117(8)(1). 

,. 40 erR 164.]17(8)(2) Bnd 265.117(B)(2). 
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CHAPTER 4 

INSTRUCTIONS FOR PREPARING CLOSURE 
AND POST-CLOSURE COST ESTIMATES 

Q\.;ners and operators must prepare detailed written estimates of the 
current costs of closing their facilities and, for disposal facilities, the 
costs of monitoring and maintaining them after closure. 1 The cost 
estimates must be based on the activities described in the closure and 
post-closure plans. These cost estimates are used to deter~ine ~he level of 
financial assurance reqUired. 

This chapcer discusses the assumptions to be used in developing estimates 
as fo11o...·s: 

• 	 Section 4.1 -- Applicability of cost estimating 

requirements; 


• 	 Section 4.2 Basic rules for preparing cos~ 


estimates; 


Tefl£, __• 	 Sectior. 4.3 -- Revising cost estimates to 

changes in closure and post-closure plans; 


' ,• 	 Section ..... Annual adjustments for inflation; and 

• 	 Section 4.S Documentation for cost estimates. 

This chapter supplements the information included in Guidance ~anual: 
Cost Estimates for Closure and Post-Closure Plans (Subparts G and H) 
(hereinafter referred to as Cost Estimate Guidance Manual), EPA 
1';530-5...·-86-036, OSy,'ER Policy Directive Number 9476.00-6. That docwnent 
includes sample worksheets outlining the cost components that should be 
included i~ a closure or post-closure cost estimate for various process 
types. In addition, that document presents unit costs (or ranges of costs) 
for each of the activities. 

4.1 APPLICABILITY OF COST ESTIMATING REQUIREMENTS 

Exhibit 4-1 summarizes the applicability of the cost estimating 
regulations as follows: 

(1) 	o..'ners or operators of ALL TSDFs with the exception 
of Federal or State government agencies, must prepare 
closure cost estimates based on the closure plans. 2 

40 eFR 264.142(a), 264.144(a), 265.142(a), and 265.144(a). 

2 40 CFR 264.140 and 265.140. 
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APPlICA81llTY Of CLOSURf ANO POST-ClOSURE cosr [STIHATfS 
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(2) 	 tAmers or operators of ALL facilities with disposal 
units must pr-epar-e estimates of the costs of conducting 
30 year-s of post-closur-e car-e based on the post-closur-e 
plan. Disposal units include landfills, land 
treatment, and disposal surface impoundments. 

(3) 	 ALL owner-s or oper-ators of sUMace impoundments, wute 
piles, and tanks r-equired to pr-epar-e contingent 
closure and post-closur-e plans must pr-epar-e closur-e 
and post-closur-e cost estimates consistent with the 
contingent plans.' Owners or operators of tanks 
must prepare a closure cost estimate consistent ~ith 
the contingent closure plan if ~hose costs are higher 
than the .costs of "clean closure"." (See Section 
2.1.3 of this manual for further discussion on 
contingent plans.) 

(4) 	 ~ners or operators of ALL stor-age or- tr-eatment 
surface impoundments, waste piles. or- tanks not 
other-wise r-equir-ed to prepar-e contIngent plans and 
cost estimates must r-evise the closur-e cost estimate 
and pr-epar-e a post-closur-e cost estiMate if it is 
deter-mined pr-ior to the certification of final closure 
that the unit must be closed as a landfill.' 

4.2 	 BASIC RULES FOR PREPARING COST ESTIMATES 

Tne follol,;ing sections describe the assumptions that should be used ~hen 
preparing closure and post-closure cost estimates: 

• 	 Section 4.2.1 -- Relationship between the closure and 
post-closure plans and cost estimates; 

• 	 Section 4.2.2 Scope of the closure cost estimate; 

• 	 Section 4.2.3 Scepe of the post-closure cost 

estimate; 


• 	 Section 4.2.4 -- Inclusion of ground-water monitoring 
costs in cost estimates; 

, 40 	 eFR 264.228(c) and 264.258(c) . 

.. 40 	 eFR 264.197(c) and 265.197(c). 

, 40 eFR 264.112(c), 264.118(a) and Cc), 264.197Cb), 265.112Cc), 
265.118(a) and Cd), and 265.197(b). 

ICF "'(:on?QRATEO 
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• Section 4.2.5 First  vs. third-party costs; and 

• Section 4.2.6 Disallowance of salvage value 
for sale of hazardous wastes. 

and zero credit 

4.2.1 	 Relationship aetween the Closur-e and Post-Closur-e Plans 
and Cost Estimates 

The closure and post-closure cost estimates must be based on activities 
described in the closure and post-closure plans (or contingent plans). 
Exhibit 4-2 lists the key activities that must be included in the closure and 
post-closure cost estimates. Closure and post-closur-e cost estimates must 
include a cost for- each activity or sub-activity outlined in tne closure and 
post-closure plans. The cost components included in the cost estimate 
should correspond to the activities described in the plan. 

Tne cost estimates may be prepared on a per-unit basis or for the whole 
facility. Appendix C of this manual includes sample closure and post-closure 
p~4n checklists prepared on a per-unit basiS that may be useful in iden~ifying 
cost componen~s to include in the cost estimates. The Cost Estimate Guidance 
Manual also presents costs on a per-unit basis. Owners or operators of 
facilities with multiple units may prefer to estimate certain costS (e.g., 
final cover installation, incineration of inventory, removal of wastes from an 
impoundment) on a per-unit basis and others on a facility-wide basis (e.g., 
ground-water monitoring, testing for soil contamination, removal of 
contaminated soil and residUes, decontamination of facili~y equipment and 
structures, and certification of final closure). 

4.2.2 	 Scope of the Closure Cost Estimate 

The closure cost estimate should reflect the costs of conducting closure 
in the year that the estimate is prepared. Annually thereafter, the owner 
or operator must update this estimate for inflation ei".;her by using an 
inflation adjustment factor, or by recalculating the cost estimate based on 
current costs of that year (see Section 4.4). 

The closure cost estimate must be based on tne most expensive cost of 
closure at any time over the lif. of tne facility. I The closure cost 
estimate should always be high enough to ensure that if, at any time, the 
facility had to begin closure, the costs of closure would not exceed the cost 
estimate. for example, the cost estimate must account for the costs of 
managing the maximum inventory over the life of the facility. including the 
costs of constructing 8 new cell to handle the wastes, if necessary, if the 
wastes are to be disposed on·site. and closing the maximum number of cells of 
a landfill even open, including those no longer receiving wastes but not yet 
completely closed. The conditions on which the cost estimate is predicated 
may differ significantly from the conditions anticipated at the end of normal 
facility life. 

, £,,0 erR 264.142 (a) (1) and 265. H'?'(a) (1). 
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EXHISIT 4-2 

KEY ACTIVITIES TO SE INCLUDED IN THE CLOSURE 
AND POST-CLOSURE COST ESTIMATES 

ACTIVITIES 


CLOSURE POST-CLOSUP£ CARE 


Inventory management Monitoring 

- transportation to off-site TSDF 

- on-site treatment or disposal Leachate management 


Facility decontamination Routine maintenance 

Monitoring activities Filing post-closure notices 

Final cover installation Maintenance of security 

Maintenance of security Post-closure certification 

Survey plat 

Closure certification 
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.D ~ome cases, O~Ders or operators may intend to expand the capacity or 
capabilities of the facilities by constructing new hazardous waste management 
unit.s or expanding existing ones. The cost estimate must eqUid the maximum 
costs of closing all units currently acti". It the facility. I f an O\o1ner or 
operator does not close units prior to expanding or constructing new ones, the 
maximum extent of operation over the life of the facility will be 
significantly greater than at. the time the cost. estimate was first prepared 
and subsequently updated. Owners and operators must revise their cost 
estimates whenever the cost of closing the units currently active at t.he 
faCility increases. When new units are constructed or existing units are 
expanded, the cost estimate must be increased within 60 days prior to the 
initial receipt of hazardous waste at the new (or expanded) unit. 

The cost estimate need not include the costs of responding to highly 
unusual contingencies unless sllch circumstances apply at the time the owner or 
operator prepares ~he initial cost estima~e. For example, the cost estimate 
need not account for costs resulting ~rom the effects of the IOO-year flood or 
a liner failure that requires all hazardous wastes in a trench to be dug up 
and d~sposed elsewhere. If such an event occurs during the l~fe of the unit 
or faCility, thus causing the original maximum inventory estimate to be 
exceeded, the O\o1ner or operator should revise the closure plan and cost 
estimate to account for the new conditions, unless the ~aximum inventory will 
be reduced to the level originally estimated quickly. 

To account for the maximum costs of closure, the cost estimate should 
reflect fully loaded costs, including cost of labor, fuel and maintenance, 
contingency fees which are routinely incorporated into contractor COSt 
estimates. Finally, the closure cost estimates must be based on the costS of 
hiring an independent party to conduct closure (see Section 4.2.5). 

4.2.3 Scope of the Post-Closure Cost Estimate 

The post-closure cost estimate must reflect the costs of monitoring and 
maintaining each disposal unit of the facilit.y for the entire post-closure 
care period.' ~hen preparing t.he cost estimate, the owner or operat.or 
should assume a 30-year post-closure care period unless the Regional 
Administrator or St.ate Director extends or reduces t.he lengt.h of the period 
prior to final closure of the facility. Because the timing of the 
post·closure care period may vary by unit (i.~ .• some units will b~ closed 
While others will be operat.ing) at some facilities it msy be easiest to 
calculate post-closure care costs on a per-unit basis. 

The pO$t~closure cost estimate for each unit is calculated by multiplying 
the current ANNUAL post-closure cost estimate by the number of y.ars of 

40 eFR 264.144(a) and 265.144(a). 1 
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post-closure care required.' The estimate must include the cost of 

activities conducted annually over the post-closu~e care period (e.g .• ground

water monitoring and inspections). and activities required less frequently, 

such as; extensive soil replacement and maintenance or replacement of 

equipment (e.g .• ground-water monitoring wells). 


The post-closure cost estimate should reflect the costs of 30 years of 
post-closure care in the year that the estimate is prepared and should be 
adjusted annually thereafter until final closure has been certified (see 
Section 4,4). The post-closure cost estimate should also incorporate fully 
loaded costs and third-pa"ty costs (see Section 4.2.5). 

4.2.4 Inclusion of, Ground-Water Monitoring Costs in Cost Estimates 

The cost estimate for ground-water monitoring during the closure and 
post-closure care periods, should be consistent with the costs of monitoring 
a~tivities conducted during the operating life. If & corrective action 
program has been instituted at a unit or facility, the costs of conducting 
correctl\:e action do not need to be induded in the cost estima'tes.' The 
costs of compliance monitoring, however, must be included. 

4.2.5 First- vs. Third-Party Costs 

The regulations specify that the closure and post-clOSUre cost estimates 
must be bued on the costs to the owner or operator of hjring I THIRD PARTY 
to conduct the activities specified in the closul"e and post-closul"e 
plans. 1G Paren~s or subsidiaries of the o*ner or operator cannot be 
considered third parties,ll The regulations do not require thst the 
es~imates be prepared by s third party. 

I 40 CFR 264.144(8)(2) and 265.144(a)(2). 

• Regulations requiring financial assurance for corrective action are 
currently being developed under the authority of RCRA Sections 3004(a) and 
(u). Financial assurance for corrective action was proposed on October 24, 
1986 in 51 Federal Register 37854. 

lG 40 eFR 264.142(8)(2), 264.144(&)(1). 265.142(a)(2). and 265.144(a)(1). 

11 40 CFR 264.142(a)(2), 264.144(a)(1), 265.142(a)(2), and 
265.144(a)(1). A paren~ is a corporation that directly owns 50 percent or 
more of the voting stock of the corporation that owns or operates the 
facility. A corporation is considered a subsidiary of the owner or operator 
if 50 percent or more of its stock is owned by the owner or operator (40 eFR 
264.141(d) and 265.141(d)). 
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The following assumptions should be used when preparing the estimates: 

• 	 Hazardous wastes may be treated or disposed of on 
site or at an off-site TSOF. However, if an owner or 
operator chooses on-site management, he must demonstrate 
that o~-site capabilities will be available at all times 
over the life of the facility. For example. if an owner 
or operator intends to dispose of wastes in tanks by 
deep welling them on Site, the plan must indicate that 
the underground injection wells will be open and 
operating and are allowed to accept the ~Gstes from the 
tank. In addition, if the owner or operator intends to 
dispose of wastes on site, he must demonstrate that 
disposal capacity will be available at all times over 
the life of the facil: ty. (If the owner or operator 
intends to dig a trench or cell at c::losure to handle 
r-emaining inventory, the costs of cell design and 
construction must be included in the cost estimate.) 

• 	 The estimate of costs of managing hazardous wutes 
on site' must be sufficient to cover routine maintenance 
~hat may be required at any ~irne over the life of the 
facili~y (e.g., operating and maintenance costs for 
incinerators) . 

• 	 The cost estimates must incorporttt. the costs of a 
third party conducting all closure and post-closure care 
activities including managing hazardous wastes on 
site, if applicable. For example, the estimate must 
include the costs of hi=ing a third party to pretreat 
wastes and dispose of them on site. 

Although the estimates must be based on the costs of a third party 
conducting all closure and post-closure care activities, the owner or operator 
or a corporate parent or subsidiary may conduct the activities specified in 
the closure and post-closure plans. Under all circumstances, however, c1osu=e 
and post-closure care certifications must be completed by an INDEPENDENT 
registered professional engineer. 12 

4.2.6 	 Ois.allowance of Salvage Value and Zero Credit for Sale of 

Hazardous Wastes 


An owner or operator may intend to recycle all rems1n1ng hazardous wastes 
or sell equipment, land, or hazardous waste. While these practices are 
encouraged. an owner 01'" operator may not deduct the ;::>otential salvage value 
of these items from the closure cost estimate. 12 Simil~rly, owners or 
operators may not usign a z.ro valu. to the costs of disposing of wastes 
that are expected to have economic value at ~losure.l. 

12 40 eFR 264.115, 264.120, 265.115 and 265.120. 

l' 40 erR 264.142(8)(3) and 265.142(a)(3). 

1. 40 rfR 164.142(a)(~) and 26S.1~2(a)(4). 
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4.3 	 REVISING COST ESTIMA.TES TO REFLECT CHANGES IN 
CLOSURE AND POST-CLOSURE PLANS 

Prior to certification of final closure of the facility, owners or 
operators must revise the closure and post-closure cost estimate whenever a 
change in the closure or post-closure plan INCRE.ASES the cost estimate. l' 
(See Section 3.3 of this manual for a discussion of deadlines and procedures 
for revising the plans and estimates.) If the Regional or State Office 
determines prior to final closure that post-closure care for any or all of the 
units must continue for longer than 30 years, the o~~er or operator must 
increase the post-closure cost estimate accordingly. If an owner or operator 
of a storage or treatment impoundment, waste pile, or tank system not 
othe~'ise required to prepare a post-closure cost estimate must close the un~t 
as a landfill, the owner or operator must prepare a pest-closure cost 
estimate. An Ol...'ner or operata:, may revise the cost estimates if a change in 
the plans results in a dec:,ease in the costs. 

4.3.1 	 Changes in the Closure or Post-Closure Plans that May 

Increase the Cost Estimates 


The follol...'ing changes in fa.::ility conditions or activities could increase 
the closure or post-closure cost estimate: 

• An 	 increase in facility size and/or capacity; 

• 	 Changes in the partial closure schedule (e.g., an 
Ol...'ner or operator conducts partial closures of the 
facility less frequently than originally scheduled, thus 
increasing the maximum extent of the operation); 

• An 	 increase in the estima~e of maximum inventory; 

• 	 Changes in the types of hazardous wastes to be handled 
at closure; 

• 	 Changes in regulatory requirements that affect the 
costs of closure activities (e.g" pretreatment 
standards that must be satisfied to landfill certain 
hazardous wastes; 

J$ 40 CFR 264.l42(c), 264.l44(c), 265.142(c), and 265.144Cc), 
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• 	 ~ore extensive ground-water monitoring requirements as 
a result of an owner's or operator's operating 
experience or the availability of new data that were 
previously unavailable; 

, 
• 	 Contingencies over the operating life of the facility 

which affect the types of activities that will be 
required at closure or during the post-closure care 
per iod; 

• 	 for su=face impoundments, wastes piles, and tanks no~ 
otherwise subject ~o the contingent plan and cost 
estimate reqUirements, extensive soil contamination 
results in the nee.d t.o close the unit as a landfill and 
conduct post-closure care; 

• 	 Extensions to the length of the post-closure care 

period for one or more units; 


• 	 Changes in annual or intermittent post-closure care 
maintenance activities, including changes in the nature 
and frequency of the activitie.s required; and 

• 	 Changes in surrounding land use (e.g., an increase in 
population density surrounding the facility warrants 
increased security provisions during the post-closure 
care period; expanded ground-water monitoring is 
required due to a change in the underlying ground-water 
usage). 

4.3.2 	 Changes in the Closure or Post-Closure Plans that May Decrease the 
Cost Estimates 

The closure cost estimate may be reduced ONLY jf the new estimate still 
accounts tor the maximum costs of closing operating units It any tim. o"er the 
life ot the facility. The following changes in facility conditions may 
justify a decrease in the closure or post-closure cost estimate: 

• 	 Reductions in the size of the facility remaining to be 
closed over the remaining life of the facility (e.g .• 
if the maximum cost of closure over the life of the 
facility includes the costs of closing two landfill 
cells and four tanks, the cost estimate may be reduced 
after closure of the entire landfill if only the storage 
tanks were operating for the remaining life of the 
facility) ; 

• 	 Reduction in the size of the facility subject to 
post-closure care (e.g., fetyer cells of 8 landfill are 
operated than were originally intended); 
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Changes in manufacturing processes reduce ~he 
quan~ities of hazardous wastes to be handled at closure; 

• 	 Reduction in the number of years of post-closure care 
remaining for units closed prior to final closure of the 
facillty. 

4.4 ANNUAL ADJUSTMENTS FOR INFLATION 

The closure and post-closure cost estimates must equal the current costs 
of closing th~ facility and conducting 30 years of post-closure care. To 
account for annual inflation, an owner or operator may either: (1) 
recalculate estimates every year using that year's current prices; or (2) 
every year multiply the cu:-rent estimate by an inflation factor that measures 
the general trend in prices in the economy. I' The cost estimates must be 
updated until final closure of the facility. 

4.4.' 	 Options for Updating the Closure and Post-Closure Cost Estimates 
Tor Inflation 

Owners or operators may choose to update their cost estimates for 
inflation by recalculating the costs using current dotl~rt;. For example. if 
the o~ner or operator prepared the initial cost estimates in 1985 using the 
prevailing prices in 1985, in 1986 he may recalculate ~he estimates using the 
p=ices prevailing in 1986. 

If the owner or operator chooses to update the cos~ .stimates annually 
us ing an inflation factor, this factor must be derived from the most r.cent 
Annual Implicit Price Deflator for Cross National Product (GNP) and the 
Annual Implicit Price Deflator of the previous year. l' The implicit price 
deflu~or is an index that reflects the increase or decrease in the general 
price level over the past year, using prices from the year 1982 as the base. 

o-~ers or operators using the implicit price deflator to adjust their cost 
estimates for inflation should follow these three steps: 

Step 1. Obtain the most recent annual Implicit Price 
Deflator and the ~~nual Implicit Price Deflator of 
the previous year. 

Step 2. Calculate the inflation factor. 

Step 3. H~ltiply the inflation factor by the 
to derive the ne~ cost estimate. 

cost estimate 

l' 40 erR 26'.142(b), 264.14'(b), 265.142(b), and 26S.144(b). 

17 40 eFR 264.142(b), 26'.144(b), 265.142(b). and 265.144(b). 

c, ;". IE' 
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STEP 1. Obtain the MOST RECENT Annual Implicit Price Deflator and the 
Annual Deflator for the previous year from the following sources: l' 

(1) Tne Survey of Current Business; 

(2) Economic Indicators; 

(3) Regional or State EPA Office; and 

(l. ) RCR.A./ Super fund Hot line. 

(1) The Survey of Current Business, is published monthly by the C.S. 
Department of Commerce, Bureau of Economic Analysis. The figures for the 
Annual Implicit Price Deflators are included in the section of the Survey of 
Current Business called "National Income and Product Accounts Tables." The 
deflators are generally found in Table 7.1, entitled "Implicit Price Deflators 
for Gross ~ational Product." Exhibit 4-3 includes a sample page from the 
November 1985 issue. The Implicit Price Deflator that is used to adjust the 
cost estimate is the =~e specified for Gross National Product (GNP) -- line 1 
in Table 7.1 (see line 1 on Exhibit 4-3). Tne most recent annual deflator and 
the annual deflator of the previous year must be used. Therefore, the owner 
or operator should refer ~ ~o the annual totals for GNP and ignore all 
quarterly data. The most recent annual deflator in this issue is for 1984 
223.43; the defla':.or for the previous year (1983) is 215.34. (See "A" on 
Exhibit 4-3.) 

Subscriptions of Survey of Current Business may be obtained for $30.00 
per year by contacting the Superintendent of Documents, U.S. Government 
Printing Office, ~ashington, D.C., 20402. It also should be aVAilable in most 
large public libraries. If the publication is not available in the owner's or 
operator's library, the owner or operator may wish to urge the library to 
obtain the document from a Federal Depository Library. The Federal Depository 
Library Program provides government publications free of charge to designated 
libraries. Because of lag times in publishing and distribution. if the 
current month's issue is not available, the owner or operator should use the 
annual price deflators from the most recent issue available. 

1. Because the Department of Commerce derives the A.~ual Implicit Price 
Deflator by averaging prices throughout the calendar year, the Annual Implicit 
Price Deflator is generally not available until February of the follOWing 
calendar year. Therefore, the most recent Annual Implicit Price Deflator will 
reflect inflation of the previous calendar year. For example, cost estimates 
adjusted for inflation in April 1987 will be updated using the Annual Implicit 
Price Deflator for 1986. 

http:defla':.or
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(2) Economic Indicators is published monthly by the Council of Economic 
Advisors. The same GNP annual deflators as are published in the Survey of 
Curren~ Business are published on page 2 of Economic Indicators in a table 
entitled "Implicit Price Deflators for Gross National Product. fi Exhibit 4-4 
includes a sample page from the November 1985 issue. As discussed above, the 
o~ner or operator should refer to the most recent annual figure for GNP and 
the annual figure for the previous year. (See "B" on Exhibit 4-4.) 

Subscriptions may be obtained from the Superintendent of Documents. U.S. 
Government Prin:ing Office, ~ashington, D.C. 20402, for S27.00 per year. It 
also should be available in mOst large public libraries or through the Federal 
Depository Library Program. 

(3) The EPA Regional or State Office should maintain a subscription to 
Survey of Current Business or Economic Indicators. 

(4) The o....ner or opera~or may also contact t.he RCRA/Superfund Hotline 
toll free from 8:30 to 4:30 EST at 800-424-9346. In Washington, D.C., the 
number is 202-382-3000. The olofner or operator ~~ould be sure to request the 
most recent A...'lnual Implicit Price Deflator and t.~le final Annual Implicit 
Price Deflator for the previous yesr. 

STEP 2. Calculate the inflation factor by dividing the m05t recent 
annual implicit price deflator by the annual implicit price deflator of the 
previous year. Using ~he figures included in the ~ovember 1985 issue of 
Survey of Current Business or Economic Indicators (sho~~ in Exhibits 4-3 and 
4-4) as an example, the inflation factor would be calculated as fol10....s: 

Most recent GNP Annual Implicit Price Deflator, 1984 (223.43) 
= 

Previous Year's Ar~ual GNP ImpliCit Price (215.34) 
De flat.or • 1983 

The result is an inflation factor of 1.04. 

STEP 3. Adjust the cost estimates for inflation by multiplying the most 
recent closure and post-closure cost estimate, by the inflation factor. For 
example, if a closure cost estimate of $100,000 prepared in December 1984 were 
adjusted for inflation in December 1985, the new cost estimate would be 
$104,000 (i.e., $100,000 times the inflation factor of 1.04). Each subsequent 
update for inflation will adjust the cost estimates updated the previous 
year. Using the above example. in December 1986, the owner or operator will 
multiply t.he ne.... cos~ estimate of $104,000 by an inflation factor derived from 
the 1985 and 1984 Deflators. 

4.4.2 Oeadlines Tor Adjusting Cost Estimates for Inflation 

Owners and operators must update their closure and post-closure cost 
estimates within 60 days PRIOR to the anniversary date of the establishment 
of the financial iIIS$urance instrument. Owners or operators who use the 
financial test to demonstl:"8te financial aSS1Jrance n:ust update their cost 

ICF INCORPORATED 
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estlrna';es for lnflation within 30 days AFTER the end of the fjrm's fiscal 

year and prior to ~he sUbmission of financial test documentation to the 

Regional or State Office. 


Prior to October 29, 1986 (the effective date of the May 2, 1986 rules), 
cost estimates were updated for inflation on the anniversary date of the cost 
estimate rather than on the anniversary date of the financial assurance 
mechanism. This change in deadlines may result in a number of one-time 
adjustment rules that apply the first time an owner or operator of an existing 
facility renews the financial instrument (or resubmits financial test 
documentation), or updates the cost. estimates under the revised regulations. 

The rule for calculating the inflation adjustment factor for the first 
time under the May 2, .1986 rules will depend on when the cost estimate was 
last adjusted for inflation under the previous regulations ANO the 
anniversary date of the financial assurance mechanism (or the fiscal 
year-end da~e for financial test users). These rules are discussed below. 

Rule ,. 	 If the cost estimate was last updated be~ween 
Oc~ober 29, 1985 and March I, 1986, and the nex~ 
update is required between October 29, 1986 and 
March 1, 1987 (i.e., the anniversary date of the 
financial instrument or the fiscal year~end date 
falls within this period), the inflation 
adjus~ment factor is calculated by dividing the 
1985 Deflator by the 1984 Deflator. 1. 

Rule I J : 	 If the cost estimate was last updated be~ween 
March I, 1986 ~~d October 28, 1986, and the next 
update is required be~ween October 29, 1986 and 
March 1. 1987, no adjustment for inflation is 
required until the period between October 29, 1987 
to March 1, 1988. These o~~ers or operators have 
already updated their estimates to account for 
1985 inflation. 

Rule III: If the cost estimate was last updated between 
October 29, 1985 and March 1, 1986, and the next 
update is required between March I, 1987 and 
October 28, 1987, the inflation adjustment factor 
is calculated by dividing the 1986 Deflator by the 
1984 Deflator. These owners or operators must 
adjust their estimates to reflect 1984 and 1985 
inflation. 

t. Owners or operators with financial instrument renewal dates between 
October 29. 1986 and December 27. 1986, will not have the full 60 days to 
update their cost estimates. Similarly, owners or operators using a financial 
test with a fiscal year en,aug between October 1, J.986 llnd October 27. 1986 
'..Jill have less than 30 days to Upd:Htl their estimates. In these situations, 
owner::; or oper!:1tors may wi:;h to conta'.::t th,~ Regional m: State Office or the 
RCR.6. Hotlin<i1 (:0 obtain th:e lJ.eflators ';\S quickly tic. pm;sible. 
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Rule IV: If the cost estimate ~as last updated between 
March 1, 1986 and October 28, 1986, and the next 
update is required between March 1, 1987 and 
October 28, 1987, the inflation adjustment factor 
is calculated by dividing 1986 Deflator by the 
1985 Deflator. 

4.5 	 DOCUMENTATION FOR COST ESTIMATES 

Although the regulations do not specify the format to be used for closure 
and post~closure cost estimates or the level of detail to be prOVided, the 
cost estimates must contain sufficient detail to allow the Regional or State 
Office to evaluate their. accuracy. Documentation for the cost estimates 
should clearly delineate all activities and subactivities consistent With 
those described in the closure and post-closure plans and include the fully 
loaded costs of closure and post-closure care, including the costs of labor, 
eqUipment, and contingency fees. Documentation supporting cost estimates 
should also clearly re:lect that such estimates are based on third-party costs 
~here reqUired. Five sources that might be used in developing cost estimates 
for the activities listed in the closure and post-closure plan are: 

(:) 	 Guidance Manual: Cost Estimates for Closure and Post
Closure Plans (Suboarts G and H), November 1986, 
available through EPA Regional Offices (OSWER Policy 
DirecLive Number 9476.00-6); 

(2) 	 Owner or operator experience; 

(3) 	 Contractor estimates; 

(4) 	 Cost estimating handbooks; and 

(5) 	 Worksheets and workups. 

These data sources are described in more detail below. 

4.5.1 	 Cuidance Manual: Cost Estimates for Closure and Post-Closure 
Plans (Subparts C and H) 

This EPA guidance manual contains guidance and information on key cost 
components and ranges of unit costs applicable to closure and post-closure 
c.are activities. The manual is organized into four volumes: 

• 	 Volume I contains worksheets outlining cost components 
applicable to facilities With tank, c.ontainer storage, 
and incinerator units; 

• 	 Volume II contains worksheets outlining cost 

components applicable to land disposal units; 
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• Volume 
closure 
cover, 

III contains information on unit Costs of key 
and post-closure care activities (e.g. J final 

certification); and 

• Volume 
costs. 

IV contains detailed documentation of the unit 

4.5.2 Owner 01" Operator Experience 

In many cases, the most readily available source of cost information for 
existing facilities will be operating records. For example. if an owner 0: 
ope=ator routinely ships wastes off site to a TSDF and intends to follow the 
same proc.edures during .closure, an es'timate of the costs of treating or 
disposing of inventory at closure may be derived from contractor invoices. If 
an owner or opera'tor intends 'to construct a cell as part of closure 
procedures, records of the costs of excavation. installing liners, 
ground-water monitoring. etc., should be available from internal records. 
Records from previous partial closures including contracts and invoices for 
installing final covers, decontaminating facility equipment and soil, and 
installing security equipment also may provide information to support the cost 
estima~e. Similarly. the costs of ground*water monitoring during the closure 
and post-closure care period may be similar to the costs of monitoring during 
the facility's active life. 

The cost estimates must be based on the cost of hiring a third party to 
conduc.~ closure and pc.zst-c.losure care activities. Thus, the owner or 
operator must include II factor for hiring third-party labor if current 
prac.tices inc.lude in-house labor and activities. 

4.5.3 Contractor Estimates 

Many cost estimates, particularly for those services that are to be 
purchased from a contractor or contractors, may be obtained from the 
contractor themselves. It is not necessary for documentation purposes to have 
writ~en and validated cost estimates; a record of the party contacted, the 
date of the contact, and the estimates given is sufficient. 

4.5.4 Cost Estimating Handbooks 

Three widely used cost estimating handbooks are the Means ~hanical 
Cost Data, the Means Construction Cost Data, and the Means Site Work Cost 
Data, which are published and updated annually by Robert Snow Means Company, 
Inc. Care should be taken in USing such manuals. For example, some manuals 
include costs of administration, normal contingencies, and profits in their 
unit costs estimations, whereas others do not. In some cases, theoretical 
work rates must be adjusted to normal field conditions and to include 
administrativ~ costs. 
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4.5.5 Worksheets and Workups 

Detailed workups 
equipment, 

of the costs should include 
energy, and material needs; the basis 

an estimate of labor, 
for these assumptions and the 

total time required for each activity should be included in the workup. Costs 
for supervision and administration should be added and adjustments made to 
account for f~lly loaded labor and equipment costs. 

ICF INCORPORATED 
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APPEN[;!X A 

CLOSURE TIMELINES 

This appendix contains four timelines that reflect key closure activities 
and the timeframes in which those activities are conducted. The activities 
include those performed by the owner or operator in conducting closure and the 
administrative activities performed by the Regional or State Office during the 
review and approval of closure plans. These timelines assume that closure 
activities and plan approval are completed by the deadlines specified in 
Subpart G. However, the timelines also identify points in time at which 
extensions to the deadlines may be granted. 

The timelines are based on the status of closure plan approval. 
Tnerefore, the four timelines address: 

( 
, 
,j,. 

, 
) 	 Permitted and interim status facilities with a~proved plans for 

surface impoundment, waste pile, landf~ll, and land treatment 
units, ~:xhibit A-l); 

(2 ) Permitted and interim status facilities with approved plans for 
container storage, tank, and inCineration units (Exhibit A-2); 

':l , ( -') 	 Interim status facilities without approved plans for surface 

impoundment, was~e pile, landfill, and land treatment units 

(Exhibit A-3); and 


Inte~im sta~us facilities without approved plans for container 
s~orage, tank, and incineration units (Exhibit A-4). 

The 	 following notes may be helpful when using the timelines: 

• 	 Receipt of the final volume of hazardous was~e occurs at day 

zero; 


• 	 Tne days correspond to days before or after receipt of the 
final volume of hazardous waste, ~ith events that occur before 
that point taking place on "negative" days. The regulations 
generally measure the closure deadlines from the date of receipt 
of the final volume of hazardous waste. The deadlines for 
SUbmission of closure plan and notifica~ion of closure, however, 
are triggered by the "expected date of closure (i.e., wi~hin 30 
days after the final receip~ of hazardous wastes or longer if 
approved by the Regional or State Office)." In order to minimize 
confusion that might result if deadlines used different 
benchmarks, all deadlines including those for submitting the 
closure plan and notification, use receip~ of the final volume of 
hazardous waste as a benchmark. For example an owner or operator 
must notify of the intent to close a landfill cell 60 days prior 
to the expected date of closure. This desdline is denoted on 
Exhibl t A-l as 30 days prior to the final .':~ceipt of l'B.:~l!l.rdous 
\t:Os't!! ; 
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• The timelines are 
possible day that 
extension of time 

designed so that the deadline is the last 
an event may take place, unless a variance 
is obtained by the owner or operator; 

or 

• The legend indicates the points 
variances may be requested; 

in time when extensions or 

• The description of the event taking place occurs immediately 
above and to the right of the day by which it must take place; and 

• "0/0" refers to the facility owner 
to the Regional Administrator. 

or operator and "RA" refers 

~GF INCORPORATED 
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CLOSlIRE TIMEUNES FOR PERM'TfED FACIUTIES 


AND INTERIM STATUS FACILITIES WIT" APPROVED PLANS: 
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CLOSURE TIMEUNES FOR PERMITTED FACILITIES 


AND INTERIM STATUS FACILITIES wlTn APPROVED PLANS: 
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CLOSllRE TIMEUNES FOR INTERIM STATUS FACILITIES 


WlTllOUT APPROVED PLANS 
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APPENDIX B 

TECHNICAL EVALUATION CRITERIA AND SITE-SPECIFIC 
FACTORS TO CONSIDER IN DETERMININC THE LENCTH 

OF THE POST-CLOSURE CARE PERIOD 

The Subpart G regulations give the Regional Administrator or State 
Director the authority to extend the length of the post~closure period beyond 
30 years or reduce it on a case-by-case basis. He also may temporarily extend 
or reduce the length of the period or temporarily suspend certain activities 
based on cauJe. In addition. the owner or operator or member or the public 
may petition the Regional Administrator or State Director to change the length 
of the period. 1 

This section suggests factors that may be appropriate to consider in 
evaluating the length of the post-closure care period and in preparing 
documentation to support a petition to extend or reduce the period. Section 
B.1 discusses broad technical criteria that should be examined and Section B.2 
presents facility~speci!lC technica~ factors that may affect the decision. 

This appendix also presents a number of hypothetical scenarios 
illustrating ho~ site-specific information might be used to support an 
extension or reduction in the length of the period. Although all of the 
scenarios are hypothetical, they indicate the types of information that should 
be examined and ho~ the technical criteria and site-specific factors may be 
evaluat.ed. 

The hypothetical scenarios referenced in this appendix are not. intended to 
represent. all the possible sit.uations that could be encountered. Rather, the 
scenarios describe the types of informat.ion that should be considered given a 
hypot.hetical set of facility conditions, present a decision under these 
part.icular conditions, and describe t.he rationale for the hypot.hetical 
decision. 

B.l 	 Tech niell Evaluation Criteria to Consider in Determining 
the Length of the Post-Closure Care Period 

The follo~ing four t.echnical evaluat.ion criteria provide a framework for 
assessing how well a unit or facility will protect human healt.h and the 
environment: 

(1) 	 Containment - HOItI long (','i11 t.he unit or facility 
contain the wastes after closure? 

(2) 	 Detection - ,,'ill the systems currently in place at 
the unit or facility detect releases of hazardous 
wastes? 

1 ~o 	erR 124.5(a), 265.118(&), and 270.41. 
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(3) 	Migration and Attenuation· Will ~he wastes migrate off site, 
and ~ill the leachate be attenuated in the environment? 

co:.) 	 Risk Potential • Iolho potentially will be exposed to a waste 
release, how toxic are the waste constituents~ and, consequently, 
what risks are involved? 

B. 1. 1 Containment 

The first and foremost objective for the design and operation of any 
disposal unit js the isolation of the hazardous wastes. Thus, when 
evaluating the containment criteria, emphasis should be placed on determining 
when a likely release of leachate will occur and its potential magnitude. 

The most important parts of a containment system are the liner (Single, 
double, or triple) and the cover or cap. The purpose of the liner is to 
contain the wastes in place and minimize ground-water contamination. The cap 
is designed to minimize infiltration of water into the unit, and thereby 
prevent the formation of leachate.' (Generally, land treatment unit.s are not 
capped because they ~=~ designed for waste degradation rather than waste 
containment. This distinction is discussed more fully in Section B.2.l.l.) 

Improvements in landfill technologies (e.g., double synthetic liners) 
generally will result in longer, though not permanent, waste containment. 
Virtually every disposal facility, no matter what the design, will eventually 
leak and realease leachate. Releases due to improper design, cons~ruction, 
installation, OT operstion of the unit are more likely to occur and be 
detected prior to the end of the 3D-year post-closure care period. Releases 
due to the eventual degradstion or wearing-out of the containment devices may 
take longer than 30 years to occur. Nevertheless, because most wastes 
contained within landfill, undergo limited chemical or biological degradation 
as a result of the isolation, toxicity, and volumes of the wastes, releases 
caused by the eventual wearing-out of a facility will still pose • significant 
risk to human health and the environment. The processes and rates of 
ha~ardous waste degradation will vary for different chemicals and for 
site-specific conditions found at facilities, including chemical/physical 
properties (e.g., anaerobic or aerobic conditions, potential pH) and 
biological properties (e.g .• the specific microbial population within the 
landfill cell). In most cases, biological degradation of hazardous waste 
constituents will occur at very slow rates because microbial populations Are 
limited by the highly contaminated environment. In addition, many of the 
constituents that promote microbial growth, and therefore chemical 
degradation. such as light, water, and oxygen, are restricted by the landfill 
cover. Therefore, significant degradation of hazardous wasteS will not begin 
until the ~astes have been released from the containment system~. 

In summary, based on purely technical considerations concerning 
containment, any slowly degradable toxic waste that is placed in a landfill or 
o~her containment facility has the potential to damage human health and the 
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environment. Moreover, this damage may occur 01l'E.I .il W'I!T)' long timeframe ~1 
in excess of the standard 30-year post-closure t:.irr.e :pe:r.:iod. As a result., 
monitoring until all the soluble hazardous wastes nave :been removed or ~ 
leached off site, or until the owner or operator .iHlsaemonstrolted that IQCa! 
environmental conditions will limit potentioll ground-~er contolmination to 
acceptable levels may be appropriolte. 

B . , .2 Detection 

Monitoring for leachate generation and rele.aJlH :JIeNieS as the most 
effective means of checking the integrity of a nu;rr.dollS waste managernem runit 
during the post-closure care period. If waste'S m>e 'ihr.tJe1:ted beyond the 
con~ainment boundaries, corrective action can b~ ~ ~o prevent contin~ 
migration of the wastes off site. In evaluating p:owtii........ater monitoring 
results, it is important to keep in mind that t.i~.::re ±Ii .a lag between leadiatte 
generation and release and migration to the poiltt of i:l:e:t.e.ction. Ir, add it:i:l!:m" 
in some cases, improper well placement in relatir.l::- .'t.l:; .ccmt.ainment facility 
configuration, well construction, ground-water moPemP.L~, End characterist~ 
of the leachate migration may preclude detection of ~ ~lease. If leacha~ is 
detected, the results may indicate that either co::r:er.l"J'l1e action is warr8lI.tled 
or extended post-closure monitoring is needed to ens~ ~t the release does 
not pose a threat to human health and the envir.anment. 

B.'.3 Migration and Attenuation 

The extent to which leachate will migrate ana~. B ~eat is a fun~n 
of two general factors: (I) environmental transport .(.e .g. ~ ground-water 
discharge rat.es) and (2) waste characteristics (e.&.. " ~ivit.y and 
degradability) . 

If migration of a release is expec~ed to be '~~ $l~, then virtually ~ 
risks may be associated with a release over the SUar1 ~ because the w~ 
'""ill not cont.altinate drinking water supplies tha:t .an> ±n use. In such a l:1l!l'&e. 
post-closure care monitoring would have to be e~ over a very long p£r.iod 
to ensure that a slowly moving contaminant plume w~ be detected. On t.he 
other hand, rapid migration would allow for ear~ ~~C'tion but may also 
pose a greater threat to drinking water supplies.. Thus. 1:.he predicted 
migration pa~terns and rates will affect the de~ of an appropri~ 
duration for post-closure care monitoring. 

The extent to which wastes have degraded dur4~ eon:alnment is also 
important to the evaluation of the long-teTm hanrds.. r.or example, land 
treatment facilities aT~ Ge5izned to ~ZDmOte continu±ng ~gr4dation; 
therefore, the danger of serious releases from 'those. lmits or facilities 
presumably will decline over time. In cont.rast, ~he ~~lation of wastes ~I 
landfills can actually inhibit degrad~tion, thereby Aaintaining the haz8rdQWS 
constituents over a longer period. In addition. many;hazardous wastes si~Jy 
do not readily degrade. 
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B. 1.4 Risk Potential 

The overall risks stemming from hazardous waste management are determined 
by the likelihood of exposure to the waste, and the effects associated with 
that exposur~. The severity of a release is a function of the leachate 
concentration at the pOint of relene, and more importantly, the leachate 
concentration at the point of exposure. If a unit r s containment systems 
degrade very slowly, the structure of the liners (if present) should attenuate 
the leachate migration rate and limit the releases to low concentrations over 
long periods of time. In addition, the leachate may further adsorb, degrade, 
and otherwise be attenuated in the environment. Finally, only low levels of 
risk msy be associated with chronic exposures at low concentrations to certain 
waste constituents. If only "low toxicity" wastes are present in a unit or 
facility, the risk associated with exposure to these wastes would be 
relatively low. These several factors, alone or in combination, may limit the 
risks associated with a release from a unit or facility and, therefore, lessen 
the need to extend the post-closure ground-water monitoring period. 

B.2 	 Site-Specific Technical Factors Involved in Evaluating 
the Length of the Post-Closure Cart Period 

Exhibit B-1 summarizes the relationship between the general evaluation 
criteria discussed in Section B.l and the site-specific technical factors. 
The exhibit also identifies the types of information that could support 4 

request to the Regional Administrator or State Director to alter the length of 
the post-closure care period. The three categories of facility-specific 
far:.tors are: 

(1) Facility characteristics; 

(2) Waste type and characteristics; and 

(3) Environmental and health considerations. 

Although these three categories are addressed separately, they cannot and 
should not be assessed independently of one another. For example, in 
asseSSing the adequacy of a facility's design, its environmental setting and 
the types of wastes that are being contained must also be examined. To help 
illustrate how Site-specific technical factors may influence the length of the 
post-closure care period, the following sections refer to hypothetical 
scenarios summarized on Exhibit B-2. These scenarios are intended for 
illustrative purposes only and should not be considered directly applicable to 
any particular facility. However, they may help to clarify the kinds of 
informa:ion that deserve consideration. . 

B .2.1 Facility Characteristics 

An assessment of the following facility characteristics will give a 
general indication of the expected ability of the facili~y to contain wastes 
over the long term: 
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[XI! I D IT fI-' 
SUMMARY Of COHSIO[RAT IONS rOR [VAU'AT INC TII[ 

IINGlIlOf JII[ POST-Ctosuru. CARE PIRlon 

.---- --	 --------. 
~fH[RAl 

f.YAlVAUQtLC.!!lHRIA 

Contillmwent 

Detect Ion 

Migration and 
Attenuation 

. 
Risk Potentl.,o 

." 
-p...:, 
o 
:II 

o " 
~ 
~ 

Slr(·SprC'fIC 
T[CIIH'CIIoj.. rACTORS"--_______ _ ___ -""~Jj'J.lCA.L<;:OMPO',.L'!ls<--__________ 

CliP Materials (clays, synthetics). perlllellbility. soil and vegetative 
cover 

IIner Mllterlal!: (clllYs, synthetics!. perlllf!lIblllty, COIIIPllctlon 

tacl' Ity Design Structural stllbillty, topognphy 

Post·Closure cllre Experience HII"tenllnce, Inspections, repll i r procedures 

[nv Ironment preCipitation, flood pIll Ins, soil types, depth to groond ~lIter 

Waste Chlrllcterlstlcs Effect on contll inment, long-term degrBdllbll1 ty 

Corrective Action [frect on containment, maintenance tD, 
Vt 

Leachate Collection rosslbility of "short-circuit" of leRchate through collection 
system, stability. sampling and IInalysls schedule, history of 
leAchate collected 

Ground-Water Monitoring lIydrogeology, ~ell 10CRtlon, ~ell nUMber and depth, bllckground
concentrlltlons, sampling lind analysis schedUle 

Unsaturated lone Monitoring Soil type, ~aste degrlldatlon rates, sampling and 
hi story or ~lIste concentrat Ion measurellIents 

analysis schedule, 

Ground WI te r 
Surface Water 
Waste Characteristics 

Subsurface Had III 

Depth to ground ~ater, hydrllullc gradient, hydraulic conductivity
Slope, preclpltatlo~. rlood plains
Adsorptlvlty, degra lab" I ty, reactlvl ty. solubility, volatl" ty,
viscosity
Adsorption sites, geochemistry 

Wllste Toxicity Acute and chronic toxicity, general health hazards, ecotoxlclty 

Exposures Drinking water ~ell 
bioacculIIll'ation 

loclltlons and depths, surrace ~aters. 

population Characteristics Popuilltions or drinking ~lIter users, age distributions 

[nvironlllental considerations Surface ~aters. ~etl8nds, 
sensitive habitat 

IlInd use, agriculture, ecologically 

c 



_ ~~~I!I)r:.lQLQesu~t i on~_~. 

:. 	A land treatMent facility 
contains Mildly hazardous 
waste and Is being closed. 
lhe surrounding sol I has 
low permeability and the 
treatment zone Is three feet 
abowe the seasonally high 
water table. Ground water 
is the sole source of 
drinking water for a nearby 
town. 0nsaturated ~oll 
monitoring results indi
cate contamination levels 
slIghtly above background. 

2. 	 The facility contains a 
double-lined disposal 
!i.urface IlIIpoundment 
equipped with 8 leachate 
detection syste_ which 
satisfies ~O efR 264.Z21Ic,. 
The ImpoundMent contains 

1111 Idly to~ic wastes. 
Mo leaKS have been detected 
6 years Into the post
closure care period. 
The ground water table Is 
located 80 feet below 
the bottOM of the 
'mpoundment ,deep 

n 
cQuifer). The aquIFer 
Is a poor drinking water 
source. The facility Is 
located In a sparsely"T1 populated area. 

o 
';Ii 

g 
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o 

(XIIIIH' 0-2 

IIYPOIII['tc;J\l SC[NJlIIIOS IllUSlfV\!lNG 0[(:1510N5 

ON TH[ l[NG'" or IH[ P05T-CI~OSURE CARf r[RIOh 


__r_ltQl9 rSllL~on!!o.iI.!~.L___ ~.. ___~Qec L~ ion 

- Amount and type of wastes Maintain the length of the 
disposed In the facility po!>t-closure care period At ]0 

yea rs. Ihe RII can rcew;J I 
- Depth to the waler table llAta tlnsAtllrllted lone moni

toring results at a latur 
- Potentll' _igration of con- date to determine whethur the 

taminants from the'facillty po!>t-closllre care period may 
be reduced or shOUld be 

- Direction end rate of extended. 
ground ~Iter rlo~ 

- likely conta~lnatlon of 
drinking ~.ter wells 

- Analysis of Monitoring
results to determIne ",hether 
contlMlnltlon Is statiS
tically detectable 

- Size of Impoundment Temporary reduct ion of post
elosure care activities on 

- Integrity of the liner a t r I a I ba s Js . 
system/containment system 

- AMount and type of waste 
substances dl sposed in the 
facility 

- [nvlronmenta' ,ate of the 
waste substlnces 

- Population It risk 

- future uses of the ground 
water 
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___-,oRa tl.Q!I!!le__ 

Ihe combination of mildly 
h:1lllrdolls wastes, low so. I 
permeabi I ity. IIlld a large 
treatment lone in II well 
run fac I J i ty SIlYge s t lila t 
ground-water contamination 
should be mini""'I. lIowHver. 
because the 9round waler is 
II sole drinking waler 
!iource, monl toring shOUld 
not be terminAted unti I 
results Indicllte that 
background lewels are no 
longer exceeded. 

tv 
•
"" 

Ground water source is deep, 
80d Is • poor drinking waler 
source. If containment 
5ystelll fall s. grOllnd-wlltl'lr 
source I s deep and of such 
poor Quality that minimal 
threat n~lsts to human 
hea I th and the cnw i ronmcnt. 
'\Quifer Is not hydrologically 
cQnnected to aquifers cur
rently or potentially \lsed 0<; 

drinking ~ater sourCes in a 
way that wOllld /II low COfHII
millllflts to migr;1te to the~e 
vllters. limited population 
lit risk. Post-closure IIctl 
vlties may be reinstated if a 
release Is detected. 

http:191116.00


__S_c~llltr I Q/j)e_!!~r!p tlJ!_I1__ 

.i . A clay lined landfill ,eo 
acre fecllity divided 
into 20 ce I Is) 
contains ~unlclpal 
soi iii vasle. paint
sluoges, and electro
plRting vaste. The clay
liner perMeability is 

-5 
10 c~/sec. leachate 
has ~lgr8ted off site 
and has conta~lnated 
the potential drinking 
water use aquifer
underlying the site. 
Corrective action activ
Ities are being taken 
at the site to contain 
p! 1I1ft6 m19 rat Ion. Popu
letlon of 20.000 vlth

2 
In 3~ or the site. 

It. 	 A lllndfill cell contains 
very hazardous vaste. In
cluding trichloroethylene 
and cyanides. The land
fill has. double liner 
~nd no evidence of 
ground-vatei conta~lna
tlon has been detected 
3round the facility ror 
the first ten years of the 
post-closure care period, 
lhe facility Is located 

~ over highly 	permeable soilsn 	 -3 
"f1 	 (K~:O cm/sec~ and over 

5 deep sole-SOUrce 

I 
o 
z 
o 	 8qul fer. 

o 

(XIII"" "-;> 
IIvrOll.[IICAt 5C(NARIOS IlltlsmAtlNG fHC15101f~ 
ON IIt[ UNGIIt or llif l'OSt-CIP~UR[ CARl rlRIOI> 

___ra~_to.r~ j.o._t:.I:,!!sJde r _____ __~_~~~~_n",~:.i slon 

Amollnt and type of vllste POSt-CIOSlIrr. cor!"! pl!riorl
disposed in the racillty ShOll h' be e)( tr.nrlcd beyond 

30 years. 
- Concentration and type or 

contaminants In leachate plume 

- Rate or migration of the 
pl\l~e 

- ActivitIes associated vlth 
corrective action 

- PotentIal e~pense to leachate 
plume 

- Poputetlon at risk 

- AlIIOtJOt and type of veste PoSt-c losure care and moni
dIsposed In the facility toring activities should 

continue ror the duration of 
- Integrity of the cap and the 30-year period. 

overall containment system 

- AbilIty to detect releases 
over the short term 

- likely ~Igretlon of poten
t I. I re lea se 

- Population at risk 

JANUARY 1981 DRAfT 

OSW[R Policy Directive 
'9'176.00-5 

_~_-"IIt..~onnJ_e_____ 

Ground ~ater corrr'ct Ive 
actions are being tllken at 
the site. The poor I jner
dr.slgn of the landrill 
suggests the potential for 
ndditional releases. A sub
stantlel population mlly be at 
rlsl<. fhe aQlli rer underlying
the site may be used as II 
potentia' drinking ~2ter 
source. 

A leck of contaminant detec
tion does not mean that 8 

lenk has not or vi'l not 
occur. Such a risk poses a 
serious threat due to the 
toxicity of the vastest 
the high permeability or 
the !lurroundlng sol I media. 
nnd the Importance or tho 
underlying aqu'fer. 



Scenll r lo/Oescr I pt ion__ 

5. 	 A one hundred acre land
fill Is located In II 100
year rlood plain. 'he 
facility Is designed to 
handle 350,000 tons/yr 
at Ma~IMu. des.gn capac
Ity. lhe site Is rilled In 
<'O-acre units. lhe land
fill Is equipped with II 
well-designed liner and a 
leachate cotlection and 
removal syste. capable or 
re~ovin9 leachate gene
rated as wei. a, ralnrall 

-

which enters the active 
port ion or the cell. At 
this point In tiMe, J 
cells have been closed 
The cells contain a variety 
or wastes Including ~etals 
such as lead. One closed 
unit hIS e~perlenced 
severa. leaks which have 
been repaired. lhe peri 
Meter dIke was flooded 
during a IOO-year stor. 
event lind has been 
replaced. leachate and 
run-orf generated during 
the floodIng event con
tained .etals. trichloro
ethylene, and benzene In 
high concentrations. 
Ground-water Monitoring 
syste.s are designed ror 
each Individual cell. 

(") 

~ o 
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o 

IXIII81t 6-;:> 

IIYPOTlI£lICAl SC[HARIOS ILLUSIRAT ING O£.elSIONS 

ON TII[ UHGtil Of HI[ POS 1 - Cl OSURI. CMU, f'l ft Ion 


______factors to ConSider _ ________IJILCJ..st9.!!________ 

- Characteristics or the lhc o'ofner/operator must pcr
liner and final cover form lO-year post-clo!.llre care 

on the two cells that have 
- Maintenance of the groun(l already been closed. ror 

water monitoring system, the third closed cell that 
the leachate control sys has experienced lea~s. the 
te., lind the run-Off con post-closure care period Is 
trol system at the racll  extended bcyo'~ thirty years
Ity to ensure continued ground

water monltorlnq. At the 
- Amount lind type or waste time of clos.ure' or the 

In the landrlll remaining two cells, racil 
ity conditions will be 

- Mobl"ty and expected rate ree~amined to assign post
of _Igratlon or ~aste closure care periods to 

these IInits pod evaluate 
- Site location, topography, vhether the periods for the 

and surrounding land use preViously closed cells 
should be extended. 

- Geologica' and soil pro
riles, and surace and 
subsurface hydrology 

osw[n rolicy Directive 
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Ha t i onal_e____, 

(lecause lhe I and r i" Cf!" S 
are designed vith independ
ent mon; taring systems. the 
poSt-closure periods are 
assigned on II per-unit 
basis. However, the r~cll-
i ty' s locat ion and til!! 
toxicity, virtu~I non-dcgrad
ability, Rnd potential for 
lIligrllt ion in the envl ronment 
or the metal wnste5 m~he it 
appropriate to reevaluate 
facility conditions as each 
lin i tis c I 0 sed. £. spec i A I I Y 
because one Closed cell has 
experienced leaks, it is 
prudent to ensure that 
ground-water monitoring 
continues long eno\lgh to 
detect releases from all 
lin! ts. 
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-0 



~_S("enll r Iollli'sc r J P-U2_n __ 

6. 	 SeverNI lined surface 
IInpm.nd_n t s on as' te 
are to be closed. 'he 
closure "Ian provides
for the removal of 311 
standing liquids, and 
stahlilTatlon or remain
Ing wastes, vaste resI
dues lind contaMinated 
:'lillterlals. The first 
phase of the closure plan
viII result In: (I, the 
rel'ltoval of all liquids; 
(2} the chelltlca' fIxation 
of RI. sludges In the 
ponds: III the backfl'l 
Ing or the pondS vlth 
cleAn 5011. Wastes 
pl&ced In the disposal 
unit contaIn toluene, 
carbon tetrachloride, and 
lItethylene chloride. lhe 
final cover 101111 consist 
of II synthetic lnelltbrane 
liner, a drainage layer, 
3nd protective and vege
tative covers. leachate 
wI II be saMpled ror p",
Chlorinated organiCS and 
specific conductance. 
The aquIfer underlying 
the site Is used as a 
drInking yater source. 
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IlYPOHn."CAl SCEHARIOS IllUSIMllNG O[CISIONS 

ON Tlfl. UHGII' Of TIl ( POSI-Clm,unr CAnl PfRIO!) 


__'JI_ctQ!:' to Co_'!Stdcr___ ~_____~O~~i!;l.on_______ 

- Perllleability of tIll"! Ilnnr Thl! ownnr/operlltor mllst per
materlals--clay And geo rorm 30 years or po!:t-closllre 
textiles care. lin n)(tl!nsion to the 

ell re per i od mAy he needm1 If 
- Pressure head of leachate contllminant concentratlnns 

on liner excned ground-water stAndards 
set for the 11'llliff'r. 

- Climatic condItions in 
area 

- PhysIcal and che~lc~1 
properties of soil that 
supports liner 

- Potential for damRge to 
the liner system 

- Volu~e of leachate/run-off
produced at the facility 

- Options for ~8naglng 
leachate/run-off collec
ted at the facility 

- DeSign of the ground ~ater 
~onltorlng systelll: sampl
Ing schedule for ~ells 

- Amount and type of waste 
disposed In t:.e fac III ty 

- MigratIon of the Yastes 
In the event of a release 

- Potential population exposed 
to a release and at risk 
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.____~~p_l!9_~~Le~____ 

fhe Aquifer llOder thn site 
is currently 1I~l!d lind 
slIpplles drinking Wfller 
to II large town located? 
miles rrom the site. lhl' e 
fore, there Is a signirir nt 
population at risk. 

V 
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____~S~ce~narlo/Oe$crlptloo ___ 

7. 	 The facility Is a 50-acre 
landfill located In a 
reMOte and arid area. 
lhe facility Is lined 
~ith a 2-root, thick 
c I a y I I ne r • Annua I p re
clpitatlon Is lo~. but 
the area I, subject to 
heavy rains In the early
spring. Wastes have accu
Mulated to a MaxiMUM of 
20 feet above grade. The 
wastes disposed In the 
facility Include waste 
solvents, pesticides, tar 
residues, and oily sludges.
The site Is located In 
sandy-clay soils with slow 
to ~oderate perllleability. 
Depth to ground water 
varies frOM 15-30 feet. 
The aquifer Is currently
In usc. The ground 
water serves a, the water 
supply for a sparsely 
populated residential 
area. A SMail strealll 
containing ga.e fish Is 
located approxiMately 1/3 
111119 frolll the site. The 
lio~e of the landrlll 'S 
s!lghtly eroded, and run
off Is reaching the 
strea~. contributing to 
occaslona' rlooding dur

o - ing peak rainfalls. low 
levels of chlorinated 
organics have been.." detected in the drinking 
water supply of residents§ located near the ,Ite 

1:I 	 in the 20th fear of 
the facility s post

1:I 	 closure care period.
'Ic+ 
;;1 
o 
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IIVPOTU[lICAl SC[NAnIOS IllUSWIII IHG C£CISION5 
ON IIll UNGlII Of 11/[ POST-CIOSUIl£ CIIII[ PUliOO 

____~ra~c~lors to Consld~r _ ___PE!£i~Lq~_________ 

- Integrity of clay mate~ The pOSl-C loslire C:4 rc period
rials lining the f~cliity r.holll d Lte c)( t cm1cd by five 

years to ensure that level s 
- Stability Of western or contaminants in drinking

slope Of landfill water do not increase the 
rir.k of harm to I ... man hCl\lth. 

- Volllllle Of leachate <Jene Reqrading of \{(!5tern slope
rated and integrity of shotlltl also be IIfld!!rt<lknl1 to 
the leachate collection en!'.ure the structura I integri ty
systelll of the landr, I I. Ihe poriod 

'W III be renVD lu:Hnd aft!!r 
- ll~lts Of the permeabil  rive years to dctermine If 

Ity Of the clay another e)(tcnslon Is re
quired. 

- Solubility of the waste 
"'liter lals 

- Concentration of consti 
tuents In the run-orf 
reaching the stream 

- Ground wlter gradient and 
flow rate 

- Amount and type or wastes 
In the ,andflll 

- Population at risk 
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___--'R-'-'~ t j on!!--Le________ 

lin e~tenlion is appropriate 
because the polentinl exist' 
for c)(tensive qrollnd-\{:ltlH"
contnminat ion and for fllr~ 
thor fa i I .. ~es of the land
rill, 'Which cOllld hoth in
crease hllman health risks 
And danger to the envi ron
ment. 
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(a) Process type; 

(b) Facility design; 

(c) Waste management (operational) practices; and 

(d) Corrective action activities. 

B.2.1.1 Process Type 

Landfills, land treatment units, and disposal surface impoundments retain 
hazardous wastes after closure. In addition, storage impoundments, waste 
piles end tank systems that cannot be "clean closed" also must be closed as 
landf i 11s . 

Land treatment is designed to promote the degradation of constituents 
placed in or on the treatment zone, to transform them into non-hazardous 
constituents, or to immobilize them. The purpose of the post-closure care 
period is to allow continuing degradation of th~ wastes in the unit. Thus, 
the post-closure care period in effect serves as an extension of the active 
life of the land treatment unit. If an owner or operator of a land treatment 
unit expects that the waste constituents will degrade before the end of the 
30-year post-closure care period, he may submit a demonstration to the 
Regional Administrator or State Director in accordance with the provisions in 
40 eFR 26'.280(d) showing that the level of hazardous constituents in the 
treatment zone does not exceed background values. (See Scenario 1 in Exhibit 
B-2.) In contrast to land ~reatment facilities where hazardous constituents 
are assumed to become non-hazardous over time, post-closure activities at all 
other types of units closed as landfills are designed eXclUSively to' contain 
the hazardous wastes over the long term. 

B.2. 1.2 Facility Design 

The function of • wast. management system is to CONTAIN and DETECT the 
formation and minimize the escape of leachate, gases, and solids from the unit 
into the environment. Facility design characteristics which may influence 
the length of the post-closure care period are: 

• Facility size; 

• Liner; 

• Final cover; 

• Leachate collection, detection and removal systems; 

• Control of run-on and run-off, and 

• Ground-water monitoring system. 

tCF INCORPORATF.O 
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Facility Size. Facility size could be important if the facility has 
numerous disposal units and operates for a large number of years. A typical 
landfill operation closes individual cells as their disposal capacity is 
reached. Therefore, for facilities that contain many cells and continue 
operating over a long time span, an individual cell could be receiving 
hazardous waste 30 years or more after the first cell at the facility was 
closed. In this situation, some units will be conducting post-closure care 
activities while others will be actively receiving wastes. Unless the cells 
are hydrologically independent and have separate containment and monitoring 
systems, it may be appropriate to evaluate the length of the post-closure care 
period on a facility·wide rather than on a per-unit basis. 

Liner. Liners are required for landfills, surface impoundments and 
waste piles to contain and prevent migration of leachate from a unit or 
faCility. The effectiveness of a liner or liner system may vary according to 
the number of liners, the liner thickness, and the liner materials.% 

Disposal units are often lined with compacted clay soi:s or synthetic 
materials. Both types of liners can react with certain wastes thus causing 
liner degradation and increasing the permeability of the liners over time. 
For example, strong acids capable of dissolving soil components increase the 
permeability of clay barriers, and some organic s::l':~nt.s degrade syn"the"tic 
liners. The likelihood of liner degradation should be evaluated individually, 
because the processes depend on the site-specific composit.ion of both the 
leachate and the liner mat.erial. 

Alt.hough liners may remain effective in prevent.ing waste migration from 
the unit until well after closure, their principal role occurs during the 
active life of the unit. While the unit is operational, the liner is relied 
upon to contain the hazardous wastes. Liquids are removed during operation of 
the facility. at closure, and during post-closure care, to further protect the 
integrity of the liner. ScenariO 2 in Exhibi.t B-2 illustrates how the 
integrity of the liner system may influence the decision about "the length of 
the post-closure care period. 

Final Cover. A final cover that remains viable prevents releases by 
minimizing leachate formation through infiltration. Cover materials may 
include clay, synthetic liners, or natural soil, all of which may vary in 
thickness and mayor may not have an upper vegetative covering. The 
regulations specify, however, that the cover must be at least as impermeable 
as the bottom liner. J In addition, if a synthetic layer is used in the 

% 40 eFR 264.221(c), 264.301(c), 265.221(a), and 265.301(c) require 
double liners and leachate collection systems for new impoundments and 
landfills, and §§264.251 and 265.251 require single liners and leachat.e 
collection systems for new waste piles which will reduce some of the 
variations currently found in facility designs. 

40 eFR 264.310 and 265.310. 
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bo~~om liner, a syn~he~ic layer must al~o be used in ~he cover. Secause of 
the importance of the final cover in preventing relenet, the Regional 
Administrator or State Director should consider how well the cover has 
performed during the post-closure care period to date. 

Leachate collection, detection, and removal systems. Most surface 
impoundments, waste piles and landfills are required ~o have leachate 
detec~ion and removal sys~ems ins~alled above the lowes~ liner. New landfill 
units mus~ have leacha~e collec~ion sys~ems bo~h above and below ~he upper 
liner.~ The owner and operator must con~inue ~o operate ~he leacha~e 
collec~ion and removal sys~em during ~he pos~-closure care period until 
leacha~e is no longer detec~ed. If leacha~e is generated well in~o ~he 
posL-closure care period, ~his could suggest a cover or liner failure 
warranting an extension of ~he post-closure care period. On ~he other hand, 
if leachate is not detected or collected in the system, the Regional 
Adminis~ra~or or S~a~e Director should evalua~e whether the leacha~e 
collec~ion system is functioning properly. Le., whether it is capable of 
~i~hstanding chemical at~ack from leachate-containing materials in ~he 
facility, whether it can ~ithstand pressure from ~he weigh~ of the overlying 
waste, and whether i~ func~ions without clogging. 

Control of run-on and run-off. Va.rious stru:.tures such as dikes. 
berms, freeboard, foundations and above-ground s~ructures mus~ be maintained 
during the post-closure care period to control run-on and run-off and aid 
containment. Because such structures are in~~gral ~o ~he prevention of 
leachate formation, bo~h the design of the structure and its main~enance will 
affect ~he faCility's ability to prevent releases and may influence the 
appropria~e length of the post-closure care period .. 

Ground-water monitoring system. Ground-water monitoring is ~he primary 
means of detecting leachate releases and mus~ be con~inued at disposal 
facilities throughou~ the post-closure care period. In addi~ion ~o reviewing 
~he results of monitoring tests, the reliability and sensitivi~y of ~he 
ground-water moni~oring sys~em should be examined before accep~ing ~he results 
a~ face value. Con~aminan~s in ground wa~er experience relatively li~tle 
mixing or dispersion, and, as a result, plumes of ~hese contaminants remain 
concentra~ed. The plumes move slowly through mos~ aquifers (generally in ~he 
range of five ~o 50 fee~/year) and ~ypically remain for many years. An 
individual plume may underlie only a very small part of ~he land surface and 
~herefore can be extremely difficult ~o detect. If, for example. ~he 
integrity of the containment is in doubt yet the ground-wa~er monitoring 
system has not detected any con~amination, ~he construction of additional 
wells and continuation of the monitoring period may be appropria~e. 

• 40 eFR 264.221(c), 264.251(c). 264.301(c), 265.221(a), 265.254, and 
265.301(8). 
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B .2. 1.3 Waste Management (Operational) Practices 

Even the best-designed unit or facility must be managed properly in order 
to prevent releases. Improper management during a facility's active life 
(including early years of post-closure care for units closed prior to final 
closure) could put excessive stress on facility structures or could result in 
contamination of subsoils that might only be discovered as ground-water 
contamination during the post-closure care period. The follOWing management 
practices are among those that help to ensure facility integrity: 

• 	 Routine maintenance and inspections d.:.:;igned to 
detect equipment malfunctions and phYSical damage to 
final cover (e.g., cracks, erosion); 

• 	 Emergency procedures to handle natural disasters 
and catastrophic events (e.g., flooding caused by a 
meteorological event); 

• 	 Fast and efficient responses to aCCidents/spills 

that may occur; and 


• 	 Cood compliance records. 

Although sound waste management practices are not in themselves sufficient 
to justify A reduction in the length of the post·closure care period, a 
well-managed facility is more likely to maintain its structural integrity and 
have monitoring records that could support such a reduction. On the other 
hand, poor management practices may justify an extension of the period to the 
extent that these practices have increased the likelihood of a serious release 
occurring which would result in a threat to human health and the environment 
and the potential need for corrective action. For example, a history of 
frequent spills during the operating life' of a fAtility may suggest that the 
post-closure care period should be extended to increase the likelihood that 
future ground-water contamination reSUlting from these spills is detected and 
corrective action is undertaken if needed. Information on waste management 
practices (e.g., reports from on-site inspections; records of violations and 
compliance orders issued. documentation regarding closure plan review; and 
partial and final closure certifications) should be readily available to the 
Regional Administrator or State Director. 

B .2.1.4 Corrective Action Activities. 

Depending on the timing of a release and the duration of the corrective 
Action, the compliance period and corrective action may extend beyond the 
30-year post-closure care period. The regulations do not specify. however, 
whether the post-closure period should be extended to be consistent with these 
requirements. Nevertheless, the Agency may consider requiring an extension 
of the post-closure period when the corrective action continues beyond the 
thirty-year post-closure care period to ensure that the contamination 
problem is not exacerbated by new releases from the containment system. 
Although compliance monitoring is conducted along with the corrective action, 
continued post~closure care detection monitoring would alert the Regional 
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Administrator 0: contamination that is more ~ide~spread than originally 
believed, or to additional releases that may occur. Scenario 3 in Exhibit B-2 
illustrates the factors that should be considered at a facility undergoing 
corrective action. 

e.2. 2 W~ste Types and Characteristics 

As discussed in Section B.1. the migration and attenuation of the waste 
determine how widely the waste may b. dispersed in the environment and whether 
the release will ultimately lead to human exposure. Thus, these factors 
determine the risk potential for the waste. If a unit c::::~Ains toxic 
~astes ~hich pose a significant environmental hazarc ~~e to their persistence 
and mobility, all else being equal, it may be appropriate to consider 
extending the post·closure care period. Waste characteristics are defined· by 
the physical and chemical properties of the wastes, including: 

• 	 Oegradability: The degradation rate is a function of the 

wsstes' environment or sur:::-oundings. For example, a waste 

exposed to the atmosphere may be degradec by the process of 

photolysis (solar degradation) or hydrolysis (breakdown in 

~ater). In the soil, biodegradation may result from enzymatic 

actions. Degradation rates are higher in the uppermost portions 

of a soil profile because there is greater exposure to air, 

microorganisms and other biota which promote degradation. 

Therefore a substance remaining in the upper levels of soil will 

be more subject to degradation than one moving rapidly through 

the soil. Similarly, certain biodegradable substances, such as 

organic chemicals, are less likely to migrate to ground water in 

a hazardou's state than non-biodegradable substances because 

microorganisms in the upper levels of the scil will cause them to 

degrade before they reach greater soil depths and the ground 

water. 


• 	 Volatility: The volatility of a substance refers to its 

tendency to separate into liquid and gas. This tendency depends 

upon such factors as the concentration of the substance. 

temperature, and vapor pressure. Certain organic solvents are 

highly volatile. 


• 	 Solubility: Solubility is the ability of a substance to be 
dissolved in liqUids. A waste with highly soluble hazardous 
components (e.g., formaldehyde and phenol) would form a leachate 
~ith higher concentrations of hazardous constituents than a waste 
~ith hazardous components low in solubility (e.g., metals), given 
equal amounts of water and waste. Wastes with a high solubility 
~ill more readily travel from the waste dispcsal unit as leachate 
if water infiltrates through the cover and into the waste 
disposal unit and be more likely to contaminate the ground water 
than insoluble compounds. Horeover, wastes that are not readily 
degradable will have an even higher potential for contaminating 
ground water. 
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• Adsor-ptivity: Adsorptivi ty measures the tendency of a 
substance to cling to soil particles. Wastes containing 
substances ~ith high adsorptivity, such as PCBs and lead, are 
easi.ly bound to the soil, thus restricting their movement through 
soil to ground WAter. Therefore, While lead is not 
biodegradable, lead concentration in leachate will be attenuated 
~ue to adsorption. 

• Sioaccumulation: Substances I.:ith a high bloaccUlllu1ation 
rate,' such as PCBs, tend to accumulate in the tissues of 
plants or ~ildlife. 

• Kinematic viscosity: The kinematic viscosity of a substance 
indicates the relative rate at which a fluid containing the 
substance would flow. Substances with low kinematic viscosity, 
s1 1ch as many organic solvents. would form a leach... ", WhlCh flo...s 
rn.ore rapidly than water. Like adsorp-..ivity, kinemclt:ic viscosity 
~ould indicate ho~ rapidly a leachate might move toward ground 
water. 

• 	 Toxicity: A chemical causes acute toxicity if it leads 
to death or an illness soon after exposure. Chr-onic toxicity 
is associated ~ith lo~ levels of exposure to certain chemicals 
over long periods of time (e.g., exposures to a contaminated 
drinking water source). Chronic responses may include cancer or 
birth defects. A chemical may cause both acute and chronic toxic 
responses. The type of response is saner-ally a funct'on of 
the level and pathway of exposure. However. some substances 
can be acutely toxic even in minute quantities (e.g., arsenic, 
lead, mercury, snd toxaphene). 

In summary, an evaluation of the chemical and physical properties of a 
waste should indicate the potential for 8 waste reaching the ground water. 
For example, a waste with a very slow degradation rate but a low level of 
toxicity may cause less harm to the environment than a waste that degrades 
rapidly but is highly toxic. Consequently, post·closure care and monitoring 
may be extended for those wastes that would impose a higher degree of hazard 
over the long-term if released. Scenarios 4 and 5 in Exhibit B-2 illustrate 
how information about waste characteristics might be used in a facility 
evaluation. 

• The octAnol-water partition coefficient is often used as a relative 
measure of the sbility of a chemical to partition into the fatty tissues of an 
organism and thecefore bio-accu~ulate. 
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B. 2.3 Environmental and Health Considerations 

Environmental considerations inc.lude information about the soil, 
ground water topography I and climate such as:I 

• Unsaturated zone (soil) 

identity of the subsurfac.e media (e.g., soil and/or rock); 

chemical composition of soil subsurface media; 

soil porosity/bulk denSity/hydraulic conductivity; 

type of surface soils. 

• Saturated zone (ground water) 

depth to bround wat~ •• distance to ~~lls; 

hydraulic gradient and hydraulic conductivity; 

stru~tural/geologic features (e.g., existence of 
aquitards, regions of relative i~?ermeability acting as 
barriers to the movement of ground water); 

ground water use; 

direction and rate of ground-water flow. 

• Topography and Geography 

distance to surface water; 


distance to property boundaries; 


land formations, and other relevant features of the 

facility and site; 


surface run-off patterns. 


• Climatolcgical Conditions 

weather patterns; 

precipitation; 

temperature. 
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~as~e cons~i~uen~s or ~heir subsequen~ degradation or transformation 
products released to the environment also may pose risKs to human health, 
While consump~ion of contaminated drinking water directly threatens human 
health, consumption of food products WhlCh have bioaccumulated toxic 
substances indirectly affecu human health, Popul~tion density, uses of 
ground and surface water, and present ~nd potential surrounding I~nd use 
should be considered when gauging potential exposures ~nd thus the 
cumulative level of risk,' Scenarios 6 and 7 in Ext.ibi t B-2 describe 
situations in which the population at risk would enter into the deliberations 
concerning post-closure care. 

, Strategies for protecting ground water have been a recent subject of 
EPA at~ention. Several states have also begun developing &round~water 
pro~ec.tion s~rategies. See: Environmental Protection Agency, "A Ground Water 
Pro'tec.tion S'tr"'!tegy for the Er.vironmental Pl'otec.tion Agency. II August 1984. 
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CLOSURE, CONTINGENT CLOSURE, AND 
POST-CLOSURE PLAN CHECKLISTS 

This appendix contains checklists which identify the necessary types of 
information ~hat should be addressed in a closure or post-closure plan. A 
closure plan checklist is provided for seven major types of hazardous was~e 
management units: 

• 	 Container Storage and Handling Unitsj 

• 	 7ank Storage and Treatment Systems; 

• 	 Surface Impoundments; 

• 	 waste Piles,; 

• 	 Land Treatment; 

• 	 Land f i lIs; and 

• 	 Incineration Systems. 

Also included is a checklist identifying the activities to be included in 
a contingent closure plan required for permitted ~urface impoundments and 
waste piles that do not satisfy the specified liner requirements, and for 
permitted and interim status tank systems without secondary containment (see 
Section 2.1.3 of the main text). In addition, a post-closure plan checklist 
applicable to all facilities with disposal units is provided. 

This appendix does not include checklisks for miscellaneous hazardous 
waste technologies, such as placement of wastes in underground mines, thermal 
treatment other than incinerators (e.g.,.molten-salt pyrolysis, wet-air 
oxidation), open burning/open detonation of explosive wastes, certain 
chemical, physical, and biological treatment units, some water disposal 
activities, and research in miscellaneous units. These checklists may be 
prOVided at a later date as updates to this guidance manual. 

The purpose of ~he checklis~s is to indicate the types of informa~ion ~o 
be inclUded in a plan and to presen~ a su&gested format for organizing the 
information. The checklisu also include the applicable regulatory citations 
for reference. The closure plan checklists are organized in~o ~hree major 
sections: 

• 	 Facility Description •• Discusses design and operating 
information about the unit and the relationship of the unit 'to 
other hazardous waste management units, if any, at ~he facility to 
provide a basis for discussions of closu~e procedures; 1 

Where a Part B permit application has been submitted for the unit, 
much if not all of ~he information listed under Facility Description will have 
been presented in the llpphcBtion. The closure plan need o.lly referenc,,, the 
appropriate sections of the Part B application where this information is to be 
found. 
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Closur& Procedures -- Describes the s~eps necessary to 
perform closure of the unit; and 

• 	 Closure Schedule -- Presents timing and scheduling 
information for all of the partial and final closure activities. 

The 	 suggested format for the post-closure plan checklist conforms to the key 
post-closure care activities, namely monitoring and routine maintenance 
activities. 

Each checklist is designed to address all the possible types of 
~nformation that may be necessary to include in a plan for that specific 
process type unit. Because site-specific conditions playa considerable role 
in shaping closure and post-closure plans, not all items on the checklist may 
be applicable to a particular unit or facility. For example, if all ~aste 
inventory from the closure of a tank storage system is to be sent off site for 
d~sposal, there ~ill be no need to describe on-site treatment or disposal 
methods for these ~astes. Similarly, if it can be demonstrated that there 
l.'i12 al~ays be sufficient capacity available in an operating landfill cell to 
dispose of ~aste inventory at any time during the active life of the facility, 
then there ~ill be no need to provide information on the design and 
construction of a new cell. 

For the convenience of the checklist user, each item on the checklist 
includes a space to note whether the specific information is provided in the 
plan or is "not applicable". In addition, it includes a corresponding space 
on the page to accommodate a brief written comment or note explaining why 
certain information is not applicable. This information may help to serve as 
an outline in preparing the closure plan, as well as a management tool for 
reviewing the plans. 

In preparing or reviewing a closure plan for a lDultiple process facility. 
the user should refer to each of the applicable process-specific checklists. 
For example, for a facility comprised of container storage and handling units, 
tank treatment, and landfills, all three checklists should be used. Because 
the checklists address activities on a per-unit basis, the landfill checklist, 
for example, does not address the procedures for removing and handling the 
waste inventory associated with the treatment tank system. In preparing the 
closure plan, however, the owner or operator may choose to describe certain 
closure activities on a per-facility basis (see Section 2.2 of the main text), 

leF INCORPORATED 



QSwER Policy Direc~ive 
(19476.00-5 

CLOSURE PLAN CHECKLIST: 

CONTAINER STORAGE AND HANDLING UNITS 
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====~~~ -==~7-
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SIJAJrCI R[aUIRlMfNT 
.~ 

?q O~5crlptlon of security systems: 

o 	 rosted signs lind ?II-hour 
survelllnnce sy!Hem 

o fence or nlltural bl!rrier 

2.' Closure certification: 

0 Ac t I v it' es to be conducted 

0 Testing 8nd anAlyses to be performed 

0 Crlteri!! for evaluating edeQlI3cy 

0 Schedule of inspect Ions 

0 Types of docllmentatlon 

3. !;"-9~tLRLJi!!.II£OULE 

3.1 	 expected yellr of closure 

3.2 	 frequency of p8rtl81 closures 

3.3 	 Milestone chart showing time for: 

o 	 nemovel, treatment or disposal 
Of inventory 

o 	 Decontemln8tlon or tanks end 
oQulpment/structures 

o 	 Tanks, equipment, emf structures 
demolition 8nd soil removal/dlspOS81 

o 	 Total time to close 

3.~ 	 ~eQuest for extension to de8dllnes 
for handling Inventory or completing 
closure 

o 
-n 
-::: 
i~ 
o 
:D 

~ 

[rA 1.0. 
closunr rlAN CIlIf:l<lIS' 

lANK 510nAGf. ANIJ ,n[AIMI NI SYS1H1S" 

=~ 	 ~~~~~--=~ ~~=-~:=~~=::=~::~=7======= ~~~== 
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76',. 111( b) 1I nd (c I 

?(,II. 11 ';/76'. 1 I, 

26'1. 11211>)(61/,'65. 117(bIl6) 

2611. 112(bJl71/765.11?(bll 11 

26~.lll(8J/265. Ill(D} 

c. 
v 
I'
• 
:x 
.... 
o2611. l1J(bI/265. 113(b) 	 . ... 
o 

-D"'<: 
~
...... 0 
0' •• 

'1 
0111 
Of' 

2611.11~(cI/265.113(cJ 

• rt 
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10 
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o 	 .. Sep. 81!'.0 Contingent Closure Plan Checklist for unk s)lt.tl'!m~ without secondllry containment . 



OSWER Policy Direc~ive 
,,9476.00-5 

CLOSURE PLAN CHECKLIST: 

SURFACE IMPOUNDMENTS AT WHICH ALL WASTES ARE REMOVED 

ICF INCORPOfl",";FO 



1"1\ 1.11, 
ClOSURE PIAN C"(C~lIS' 


SIJlHAC[ IHrOtlNOHUHS: Atl III\lARUOUS WASllS RlHOVIO

~~=~=~~ ~~~==-~~ ===~====~==~== ~====7~=~= ~~=~~~ ==~==~=~~~~==~== =~=:= =~=~= ===~=~=~=== 
NOJ 

SVI'JfCT RlQUIR{M[Nf rAnI 76 fl!?(,'; I'ROVIOro I\pI'IICAnn COM"I.NI5 
-~=r- ~=~~ 	 ~ ~~~~~~~======~= ~-~==~~= 

7611. 1111265. III'. rACI~' IV_D[SCRJ!,.U~)I<f 

1. I G~ner.. ' description Ie." .• slzp, 

toc:.tion' 


1.7 	 T~pographlc mAp 

1. J I. j st of other 'IWM unl ts and 

v~~te~ handled In eAch 


1.1, 	 Hydrogeologic Informlltlon: 

() 	 Ground-wllter lind 501 I condItions 

o 	 Ground-witter lIIonltorlng sy~tellls 

o 	 Corrective actions 

1.5 	 Surface IlIpoundments description: 

o 	 WAstes managed 1[1'11. hazardous waste 

numbers and quantities, 


o 	 Number and size laerlal diMensions 

lind depth) of hlpoundments (Includln9 

engineering drawings) 


o 	 liner systells and leachate 

collection systems design 


o 	 Run-on and run-off control systeMS 

1.6 	 References to other environmental 

permits (NPO[S, UIC, fSCA) 


1.7 	 Anticipated waivers or e~elllptions 

~. ClOSURt-f~oCtOUR£~ 

2.1 	 [stlm8tes of lII"xl"'UIII qlllmtity of ~ 
'IJInventory (by waste type) to be 2611.1 121b)( H1265.112(b)( J); 	
~. 

26~.228(a)/265.228(8'removed: 	 -. 
-o 	

(I'. 

o Pumpable wastes In the Impoundments o 
o 

~., o Bottom sludges/residues In the \.rI 

, 
I Mpoundl!lentsz 

o o 2.2 Procedures for handling reMOved 
J:I Inventory (address quantities, 26~. 112Ibt(11/265.112(b)(lt: 
~ \~"ste types, methods): 26~,228Ia)/265.228 

===== :===~====~~=~:=~=~===~=~~=====~===:=~=~~=~~====::=:~=:==~:::~=~~=====::=====:=~===============~==:==e====~~==:~==~~:=~=:=====~ 
o 	 .. See also Contingent Closure Plan Ch"!ckllst for permitted Impoundments without liner system!> as specified In Section 26".221(a) 

(I.e., double liners) 
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nil I.D. 
CLOSURE Pl ...." CmCkl.151 


SURrAC[ IHPOUNOt1lPf'S: All ItIVMO')US WASJ[S Il(HOl/lO· 


==~== ==========:=:========~====:==-. ~;:~~==~~:==========~~~=====~~~~7=~ :~~7~~==- ~~=:===~== 
HOI 


SURJ£.CT R[QUIR[H[NT PI\RT 26~/26~ P"OVIO{O A!'PlICIIlH [ COt1Hf"J!'l 

~========~=======~==~=~=~=~===~= ~=~=====~~~~=== =~==~~~======= ====7=~,=~= ==~~~~====~~~ 


0 	 On~slt.e trclltment 

0 	 On-s I te d I sposa I 

0 	 Trlnsport.atlon distance orr-site 

0 	 orf-slte t.reatment 

0 	 orr-slt.e disposal 

Procedures for decontamination 	 26q.112(b)(q)/26~.11?(b)(q,;2. ] 
and/or disposal: 	 264.11_'265.114; 264.228(all 


265.2281-' 

o 	 Equipment/structures Iplplng, pumps) 


deconta~inat.lon (address sampling 

protocol J 


o 	 Cleaning Igent/rlnsewater treatment or 

dlsposa' ,,,duress qu"ntltles, waste 

types, and _ethodsJ: 


On-site tre.t~nt/dlsposll 

Orf-slte treat_ent/dlsposel 

o 	 Contaln_ent systeMs «liners, dikes) 

and other equlp.ent/s.tructures

demolition and re.oval (address 

quantlt.es and Methods': 


on~slte treat.ent/dlsposal 

Off-s'te tre.t~nt/dllpolll 

o Ot.her conta.ln.ted soil removal: 	 26~.228Ie'/265.22ela, 

list or sketch or potentially 

cont•• ln.ted areas 
 . 

~,

(sU_at.ed aMOunt of conutIIln.ted -.0' 
soil to be removed (address J' 

--I •sa.pllng protocol» "" . 
oSoil re_oval Methods,n- o. • , 

"'t" \.I ••-I On-site disposal 
;;: 
n 	 Off-lite dlsposa' 
o 
:Ii) o Protocol ror deterl~lng(5 "Clean" closure 
S! 
-j ~=~:~=~==:~==~:~:=~=e===~~~=~~~~:=~~======:=~~~===~=~~~=~======:=====~~~~~:~=:=~~=~~~ 	 ~~==~==~=~=~~~~~~= 
rr, 

.t See s t 50 Cont InoAnt f":lnc:.llr" P'An rhn,...Ld Ittt 1",.... "'''''' .... _l .............. 1 ___ ... _ .... ___ .. " 

http:sU_at.ed
http:quantlt.es
http:SURJ�.CT


ErA 1.0. 
ClOSUIU rtAN cmClIlI sr 

SUA r IIC[ I HN>UNOHUII s: lilt IIfIlllllllOUS WIIS l[S IU HOyt o· 

7~~~~~=7~--~-~=~-=~= ~~~ --~ 	 =-~~ ==~===7=~-:==:~~==~ 

Hor 
S\)I\Jfn RfQIIIR[H[tH 	 r IIR I 7611 /?6.., PROYlIJfI) IIrrllCI\Ot [ COt1f1[PfIS 

--~ 	 ~-~~~=~ -~~ =~~~=~~ ~=~~~== -:===::::"':==!":'=':':C===':";-~ 

? Ij r.rollnrt·l.';llcr mooi lorinq: 	 76Q.IJ7(b)(5)/?65.117(hll')): 
76~.90/?6~.90 

o 	 Numh!!r, loclltlon and frequency or 

sllmple5 


n 	 rroc!!durcs for analysis 

7.5 	 DescrIption of security 5ystems: 261L III( b) lind (c 1/ 

26'j. II. ( h) /I nd (e) 


o 	 Post!!d signs and ?~-hour 

surv!!i I lance system 


I) 	 Fencl' or nntllral b;!rrler 

2.6 	 CIOllllre cf!rtlficl'ltlnn: 761~. 1, .. /26 ... 'J', 


0 lIet I v I tI ell to be conducted 


0 fe5ting Bnd analyses ~o be perrormed 


0 Criteria ror eVBlu~tlng adequacy 


0 Schedule or Inspections 


0 Types Of documentatIon 


:>. ClJ12Y_RC:';~Jlf;.O!lU 	 26Q.tt2Ib)(61/26".lt2(bI161 

l. t Expected year or closure 	 2611. It 7( b 1171 "'65. tt21 b II 71 

3.2 	 rrequency of partial closures 

l.3 	 Milestone chllrt shoving time ror: 

° 	 Removal, treatment or disposal 

or Inventory 261•• to( a 1/265. '1 H II) 


~ o 	 Oecont3Mlnation of equipment/ 
structures J 

-
" 

co 	 Containment systems, equipment, 
and structures demolition lind 5011 <: 

co removal/disposal 	 , 
L 

o 	 lotal time to close 26Q. l1J(bl/265. tl3lb)z " o o 3.4 Request for extension to deadlines
:tI 
"t) for handling Inventory or completing 
o closure 	 ?611. 11 3(c) /26';' 113' c , 

=~====:==~==~=:=======~~===~:~=~==~~~~==~~====~~=:=:==~~====~=~~==~=~===========~===~=====~====================~==~=======~==~=~===~ 
o 

See also Contln'lent Closure Plan Checklist ror permlttfld Impoundments vlthout liner systems liS !';pectrled In Section 2611.221(",• 
(I.e., double liners) 

http:76~.90/?6~.90


oswtR Policy Directive 
(IQL"~ ,00-5 

CLOSURE PLAN CHECKLIST: 

DISPOSAL SURFACE IMPOUNDMENTS 

leF INCORPORATED 



\"1.U~"'1f. I'l AI1 Lflll.IIL 1:.1 

SIIRf ACf I HPotJNOMI Nrs: CI O~lfItr AS A U'NOf III 

==~~~~~ ~==~~=~:========::===~=~~======~=~==~~==~==~~ ~~====~~~~= ~~~~,~= ==~=~7'~~-~~~~=~~===~~~==~~=~~~=~~~==~~=~=~= 

NOI 
SU8JfCT R£QUIR[HfNT PMT ::>611/26'; PROVIOIO APPI ICAm r COHMENTS 

::--::::-===:::"::::!:,===~-::=::-!:":::::=== ~ :~=~== 	 -:==-==~-:"~:~-

1 . f ACJ ~! TLO[SC,! IJ~I ION 	 2611. 111/?(,5. 111 

I.! Grnf>rll' dpscr'ptlon le.q., sl.1'(1, 

IOCR ti on) 


1.1 	 lopoqrRphic mAr 

t.3 	 List of other IIWH units Rnd ..,astes 

handled In each 


I.Q 	 Hydrogeologie Information: 

o 	 Ground-..,Ilter, 5011. lind geologic 

conditions 


o 	 Cround-..,ater monitoring systems 

o 	 Corrective IIctlons 

1.5 	 Surfllce Impoundment descriptIon: 

o 	 Wastes manllged C[PA hllzardous ..,aste 

nllmbers At qUllntltles, 


o 	 Number and size (aerllll dimensions 

and depth, of ImpoundMents (Including 

engineering dra..,lngs, 


o 	 Liner syste~s and leachate collection 

systems design 


o 	 Run-on and run-orr control systems 

1.6 	 References to other envl ronment8 I 

permits (NPO[S, UIC, TSCA, 


1.1 	 AntIcIpated ..,alvers or exemptions 

;;> • g.Q.S!l~[ PROC(fJUR[S 

;> t 	 Estlllllltes of mll></lIIuM Quantity of 
Inventory (by ..,aste type) to be 26~.t'2Ib'(])/?6'.112(b'(J); " I 
removed: <1 

?6•. 226(A)/265.??6Ic) 

,~ o 	 PUMp.ble ..,astes In the Impoundments c 
o 	 c

•o 	 Botto. sludges/residues In the \.J 

Impoundmentsz " C1 2.2 	 Procedures for hAndling Inventory 2611.228(11,(2)/265.226(c)o 
::I:! to be treated/stabilized Rnd repl8ced 

In the IMpoundments (consistent ..,ith lAndo" disposal restrictions under Part 268':S 
m ~===~=~:===~:~~===~=~=======~~=:===:=:==:==:=~=~~=~=======~::===::==::========~=======:~====~=~======~====::=~:=====~=====~:== 
o 
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closunr PlAN CII[CI<LISI
SIIRfACr IHPOIlNUHf .. IS: CIOSUIU AS II tANUf III 

~~=~=~~============:=====~:===~~=~~======~====~==~==~ =~====~=~==~~=~= =~=~=~=~~=~- -~~=~~~=~====~======~ 
Nor 

SU3J(G~ ~[QUIR[Mr"1 	 PART 26"1265 PI IV Ill! II 1\1' I'll CAOl ( r;OMMrNfS 
=:=~===~ ====~~=~=~===~=~ 	 -~~ -~- ~ ~ 

o 	 Waste types and quantities 

o 	 (reat_ent ~ethods 

o 	 Type and 1I1110llnt of s tab II i za t ion 

reagent 


Z.l 	 Procedures fQr handling other rellloved 

inventory (address quantities. vAste 2611. 11<'1 bill )1<'6'j. 11::'( b It J); 

types, methods' <'616.7.28/265. ::'26 


Q 	 On-site treatlllent 

t) 	 On-site disposal 

0 	 lransportlltlon distance off-site 

0 	 Off-site treatMent 

0 	 orr-site disposal 

Procedures ror deconta.,natlon 26~.112(b)(_)/265.11::'lb)I_);
2." 
andlor disposal: 264.114/265.114; 264.226/ 


<'65.220 

o 	 [qulpMent/structures (piping. pUlllpS) 

decontaMInation (address samplIng 

protocol, 


o 	 Cleaning 8gent/rlnsevater treatMent or 

disposal (address quantities. vaste 

types. and Methods): 


On-site treat.ent/dlsposal 

Off-site treatment/disposal 

o 	 EquipMent/structures delllolition 
and reMoval (address quantities 
and Methods,: 

~ 
'>D ' 

On-site treat~ent/dlspo$al 	 t 
'-J 

orr*slte treat~ent/dl$posal 	
0

o 
o o 	 Conts_lnated sol I reMOval; . 
v. 

list or sketch Of potentiallyz 
" cont.Mlnated areas o 
:0 [stIM.ted 81110unt of conta~ln8ted 
~ 5011 to be removed (address 

sa.pllng protOCOl)~ 
o 	 ;=====~==~====;~====:=:======:=~~=~~=~=~=~========~===;:===========~==~=~~~=~=~====~== ~~==~~======~===~= ====~~ 



ctoSllnr "tAN CII(Cl<tIST 

SUR'''C( '"I'OIlNOHI.. "'$: CIOSUIU ,,$ " I "NfH IU 


====~=-~ ==~:==~~~~~~=~~~~=-~~~~~7=-~=~7= --~-~=~ 	 -~--==- ~~~=~~~~=====~~~~=~~~=~~=~~~=~=== 

NO' 
SUOJ£Cl R(QIJIR(M("T I'"n, ;>(,I,/?(.r, rnov 1111 f) "I'l'l ICAm r COHHr"fS 

===~=~===~~==~==~: 	 ~=~======~=~~= =~~=~~ 

5011 	 r~movnl m~thods 

On-j;;tl' disp0j;1\1 

orr-site dlspoSBt 

7.5 	 Jin~I cover de!:'igo {lncludlnQ 

enQinecrlnQ drnwlnQ5': 26q.?2Ala'I;>J/~(,5.;>;>Rrcl 


o 	 Area covered 

o 	 Cover charBcterlsllcs: 


Mtlterltll type 


Permctlb i I I ty 	 -

Depth 


Slope 


Oralnllge structures 


Vegetll t Ion 


o 	 'nsta"ation procedures (equipment

nnd labor requi rements) 


2.6 	 Ground-water monitoring: 261.1.112(b'(5J/265.1121bl(5): 

261.1.90/265.90 


o 	 Types of analyses: 


Number, loeatlon, and frequency 


Procedures for analyses 


o 	 Maintenance of equipment 

2.7 	 Description of security systems 26/1. 11,( b) and (c II 
~?67.1I11b) and Ic) 
f '" 

o 	 [~Istlng facility fence maintenance 0' 
,j 

o 	 Additional fenCing at closure oo 	 o 

." o Other securl ty equipment 	 V' 

261.1. 1t6{:'65. 116n z 2.8 Survey pial 
o 
::D.., 2.9 Closure certification: 	 261.1. 1l5l765. 115 
o 

o 	 Act Ivl ties to be conducted~ 
~ ======~=~===~~===~===~===:=~=====~=~=:=====~=~=~=====:=:========~===:=======:~=:'"= ~~=~~~~~~~~===~~~~==~~~n~~~ft~~~'C~~~~.~~;~==~=~=o 

http:261.1.90/265.90
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CLOSURE PLAN CII£Cl<lIST 
SURfACE IHPOUNUH[lHS: ClOSlmr AS A LAlWrill 

=~====~=~==~=~=~~=::=~===~=~~=:~~=~====~======:=====~===~====~:=~=~=~~=.-=~~~=~ 	 ~~===~~ ~~=~===.== 
Nor 


SUBJECT R[QUIR[M[Hr PART 2611/265 rrlOVloro APrL ICMU COHMlNfS 

==~========~=== ~=~~=~~~ =~~====::========== =~:~=7======~=~::=~= 	 ~~==~~==~=~===~~=~~=~-~~===~~ 

o 	 Testing and analyses to be performed 

o 	 Criteria for evaluating adequacy 

o 	 Schedule of Inspections 

o 	 Types of documentation 

2611. 112(bIl61/265. 112(bJ(6' 


Estimated year of closure 2611. 112Ib)( 1)/265.112(bll1) 


3. CLOSURE ~ SCHEDULE 

3. 1 


L;> frequency of pa rt lal C 'osures 


3.3 	 Milestone chart sho.... lng tillle for: 

o 	 Removal, treatment. disposal of 
Inventory 	 264.11 ](81/265. HJla) 

o 	 Oecont81111natlon of equipment/ 

structures and 5011 reMoval! 

di spon' 


o 	 Closure cover Installation 

26~.I']tb)/265_11](blo 	 Tota' tl.e to close 

3.Q 	 Request for extension to deadlines 

for handling Inventory or completing 


2611. l13{cl/?65. 113Cciclosure 

J,. 
(, 
_I 

0

o 
o -(1 

ir~ V" 

I 
~ 
o 

===========~=~==~=====:====~=============~====~========~====:=~=========:==~~ ==~:~~=~~~~:- ~=~===-----------------
o 



oSwtR Policy Directive 
ft94 76.00·5 

CLOSURE PLAN CHECKLIST: 

WASTE PILES 

ICF INCOFlFORATEO 



fPA 1.0. 
CLOSURE PIAN ell[CI<lIST 


WASH PIUS· 


~==~= : =~===:~~~======= =~~=~~~~ ===~~ ~~=~==~ =~~~-- 7~-7~- ~7~~~~~=~~~-=~~~ ~=:===~~===~=== ==~====~~ 

HOI 

SUBJrr.T R(QUIRfH[Nl PARI 26~/765 PRO\ ,0(0 APrLICA"L[ COMM[NTS 


~~=~ =~~=::~==~=== ==~~== ~ =:---~~==-=~==~ 	 ~====~=:~~=~~7==~~====:~= 

:. [ACltLf'f O(SCR!J'..1tO~ 	 2(,11. 111/;>65.111 

1.1 	 C(!neral description (e.q., !\Ilc, 

1or": 11 tlon) 


1.2 	 fopogrllphlc mnll 

1.) 	 list or other UWH on\ ts and 

wastes handled in each 


l.tI 	 lIydrogeologlc InfOrilultlon: 

o 	 Ground-wlI ta r end so II cond I t IOn!; 

o 	 Ground-loIl1ter monitoring ~ystf'lIIs 

o 	 Corrective actions 

j.5, 	 Waste pi 'es description: 

o 	 Wastes ",.neged ([PA hazardolls waste 

nUlllbers 8: quantities) 


o 	 Number and size of wIIste piles 

o 	 Roof area lind containment system 

design (Inclodlng engineering 

drawings) 


° 	liner system and leachate 
collection system design 

a 	 Run-on and run-off control system (. 
( 

•t:.6 	 References to other environmental , 
permits (KPO[S, VIC, TSeA, 

l 1.7 	 Anticipated waivers or eKemptlons 
( 

I 
~n 

? ClOSI!RF~"OC£DUR£S 	 \lJ '<I(: 

.... c '" 2.1 	 {stllll3tes of IIIIIKIIIIO'" qUllntlty of 0'-1-' 
Inventory (by ~aste type, to be 26~.1IZ(bl(31/26,.112Ib)(3): '1-o removed: 26~.256fa)/26'.258(a' 	 OlIO 

on 
• f'

." 	 V' ...o 	 Wastes In piles ~-~-"------- <: 
z 	 f1I 
(') o 	 leachlltes
~, 

L, 

~ 0 Contlllllinated contalnlllent IIQuld~o 
~• 	 ===~~ =======:=======~================~============================================================================================ 
J 
~ 
~ 	 • See also Contlngftnt Closure Plan Checkilit for permitted WAIte pileI without liner IYltems 81 Ipac'fled In Section Z6~.251(1I) 

I I.e .• single I'ner) 
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CLOSURE: PLA" ClIlCkllSr 
WASH rillS· 

(.PA 1.0. 

~~=:~==~~~ 

SUBJECT 
==~ ~=~=~~ 

=~~=:~~:=~~=~=:~=~~~~~=~==~~==~:~:~~~~ -==~~~~=~= ~~~~~=~~= 

RlQUIREMlNT MRr ?("'1l6~ 
= :====::~~===~===~===~~==~====:= ===== ===~=~===~=~===~~ 

PROVIIH 0 
NOI 

ArPllCAnH 
~==~~ ===::= 

COHHuns 
~=~ =~=== 

2.2 Procedures ror handling relllolled 
Inventory (address quantities, 

..... lIste types, Methods): 
26'1. 112(bI\JII265. 112IbHl);
764.258IaI1265.256(al 

0 On-sIte treatment 

0 On-site disposal 

0 Transportation distance orr-site 

0 orr-site treat.ent 

0 orr-site dIsposal 

2.3 Procedures ror decontamination 
andlor disposal: 

o Pile base and other equlpmentl 
structures deconta/llinatlon caddres$ 
saMpling protocol' 

264.112Ibl(4,/265.117Ib)(4,; 
264.114/265.114; 26•. 2~61 
265.258 

o Cleaning 8gent/rlnsewater treatment 
disposal (address quantities, waste 
types, and ..uthods,: 

or 

On-site treatment/disposal 

orr-site treatment/disposal 

o Pile base and other equipment/ 
structures de.olltlon and removal 
laddress quantities and lllethods,: 

On-site troatMent/dlsposal 

orr-site treatment/disposal 

o ContaMInated soil removal: 

o 
{/l 

r. 
{1"1 

::.::I 

-v 
o 

-o 
." 

~ 
::D 

List or sketch or potentlarly 
conta.lnated areas 

[stlm.ted 'Mount or contaMinated 
5011 to be reMoved (address 
sampling protocol, 

Soil reMov.I Methods 

On-lite disposal 

.... 
~() 
\0'<: 
t
~, t:J 
<1' ,. ... 
0" on.., 
VI ... 

<: 
(t 

~ 
~ 

orr-alte disposal 

~ ====;==~==:=~==~=~=====:=====~~~=~~===~==~=~~======~===~= ==~=====:~==~= =~~====~= ~~~~~=~ =~~==~==:=:===== 

o 
.. !';AA .. I.;n r.nn.'nnAn. r."""" ..... p .......... ,.... ... _ ...... l..J..-. r_ ~- -"



Lt·" 1.11. 
ctOSIJfU PLAN CII[CKU Sf 

WASH PIUS· 

-~~~ =~~- ~~~~:~~7 -~-~=~~~ ~~~~ ~--~ 7-~~: =~~7:====~===~===~7~== 

HOI 
SURJrCr RfQUIRIHIHI rAR I ?61117(,':) I'ImVIOro 1\I' Pt. I CAm [ COMM£NIS 

~=~~ 	 --=~=~~~ ~====~~=========~=~====~====~ 

?~ Irachate manAgement: 	 26· •. II?(b)(511?6,).II?(b)(5) 

o 	 {stlmate of volumes collected 

o 	 Treatment And disposAl methods: 

On-!> ito 

Off-site 

? S Ground-WItter ilion 1torlng: 	 2611.11?(bIl5,/265.11?(b)(''d; 

?64.90; ?fi~.250Ic' 


o 	 Humber, location and frequency

of S;lmples 


° 	 Procedures for Analyses 

2.6 Description of security systems: 	 264.1~(b) and (ell
?65.1I1(bt lind (et 

o 	 I'osted signs and 24-hour 

survei Ilance syste~ 


o 	 fence or naturA' barrier 

2.7 Closure certIfication: 	 26ft. 115/265.115 

(I 	 Activities to be conducted 

0 	 lestlng and analyses to be performed 

(I 	 Crl terla for evaluating adequacy 

Schedule of Inspections° 
0 	 Types of documentation 

26ft.II2(b)(6)/265.1 12(b)(6t3. t;;.lYSUR[ SCI!!.DUU 

3. I Expected year Of closure 	 2611. 112( bl( 11/265. 112( b 1(1 t 
~ ,..------------------ '" 
-.J 

3.2 	 Frequency Of pa rt lal closures (1'0 

o - oo 3.3 Milestone chart showing tlllle for: 
"T1 V' 

o 	 Removal, treatment or disposalz of Inventory 	 26'1.113(8)1265.113(11)o 
o 
l:I o Oeconta.'natlon of pile base and
"o equlplllent/structures 

~ 
 ~==~~~~~~~ ==~~~=~:=:=~=~:=~~~=:~=~===~=:=:~==:=====~~=~=:=====::================~===~============~=~===============~====~======== 


o 	 H See also Contingent Closure Pllln Checklist for permitted waste piles without liner systems as specIfied In Section 26ft.?51(a) 
(I.e., single liner) 
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o 	 Pile base, equipment. and structures 

demolition and soil removal/disposal 


o 	 70tal tlMO to close 26/1. IlllbIl26':>. lll(bl 

3.4 	 Request for extension to deadlines 

for handl ing Inventory or completing 

closure 264. IIlI c 1/765. IIl( c I 


c 
v
•I' 
::> 

"l. 
o 
t- ... 

-
~n 
\£) '. 

f' 
" 
0- • 

o 
"TI 

~ 

o ,t 
Of' 

• II 

\.n , 
<:: 
It' 

o 
:II 

~ 
~ ======~~==~=======~:======~====~=======~~===~=~=====~====~==~~======~============ ~~~~~=== ~~==~ ~======~====::==== 

m .. See also ContlnQ6nt Closure Plan Ctl8Ckiist for permitted waste piles wlthuut liner systems 8S specIfIed In Section 264.2511&1 



OS.ER Policy Directive 
f194' 6 .00· t: 

CLOSURE PLAN CHECKLIST; 

LAND TREATMENT 

ICF INCORPO~'\ATEO 
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SI'OJfCI ArOUIArHfN' 
= =~= ~=~=== =~=~~ =~~~===~ 

l. rAGILlTY.O[SeRIP.'!ON 

1.1 	 C(!nerlll description (e.g .• slzl'. 
loc;"ltion) 

I.? 	 lopoqrllphlc m~p 

t.3 	 List of other ""'" units and wlIstes 
hitndl('d In each 

, • PI 	 IIyd roqeo I09 I c Info rl,ult Ion: 

o 	 Ground-....llter. soil. and geologic 
conditions 

o 	 Grmmd-wltter ilion I torl09 systems 

o 	 CorrectIve actions 

1.5 tand treat~nt systelll description: 

o 	 Wastes managed ([PA hazardous waste 
nlllllbers ,., qUllntltles) 

o 	 Number, size (aerial dImensions 
lind depth" and capacIty of each 
IBnd treatlllent zone (IncludIng 
engineering drawings) 

o 	 ApplicatIon rates 

o 	 Run-on lind run-off control systems 

1.6 	 Rererences to other environmental 
permits ("PO[S. UIC, TSCA) 

1.7 	 AnticIpated ....alvers or exemptions 

2. ~lO~UR[ PROCEDURES 

2.1 	 [st11ll1l1e5 of IIIAxlmum qUllntlty of 
Inventory by waste type: 

o 	 Wastes to be spread lit closure -o 
o Run-off frolll land treAtment fIelds 

Z 
." 

o 2.2 Procedures for disposing or Inventory 
o And other wlIstes: 
1I 

o " o Procedures for 18ndspre8dlng wastes: 

frA 1.0. 

Cl05UR( PLAN CII( CJ(L I S I 


IANO IRfAIM!NI 


~=~~~--=== =~~~-~ ==~~~ -~- -~~=~~-=~~:~===~~~~=-~==~== 

NOI 

rAR I 261,,;>r. <; rnoVlllfO Arrl 'CAm f COMH[NIS 


=7~ 	 --~=~=~=7 ~~--~==~~~ =~= ~=====:=~~====~ =~~~ 

;>611.11112(,5.111 

~ 

'"f:" 
2611. 112( b)( 3)/265. 1I2( b)( .3) 0-." 

o 
o,...,. 

26~.112(b'(J"265.112(b'13): 

26~.260'265.260 


~ 	 ==~=~=~=:==~=~===~===~===~=====~~=~~~~==~==~========~=~====~===:=====~=~~~~=== --~=~~=~~=====~~=====~=~~========~== 

o 
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:Jl 

~ 
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SUBJ[C7 R£QUIREH[Nf PARI 26,,/265 
=~=~==~ ~~~===~ ===~== ~~~== ===~~~~== ~~~=~=~ 

landspreading mAnagelllent 
procedures 

Application rates 

Ac ..-eage requ I red 

o r..-ocedures ro.. handling other waste 
Invento..-y and ..-un-on/run-orr
(address quantities, types, and 
!flelhods) : 

o 

On-site 

orr-site 

P..-ocedures ror decontallinatlon and/or 
disposal: 

[qUlpIIBnt/structure decon
tamination 

Cleaning agent rlnsewater/treat
.ant or disposal ,add..-ess, 
quantities, and methods such 
as on-site or orr-site) 

[quip.ent/structures dellolltion 
ladd..-ess. quantities, and 
Methods such 8S on-site or 
orr-site) 

264. t t2(b)(4)/265.112(bll'tJ; 
264.1111/265.1111 

2.1 Procedures to continue land treatllltlnt 264.::'80/265.280 
processes: 

o Activities to be conducted during
closure (dlsklng. lilting, Irrlgatlont 

o Procedures for controlling wind 
dispersal 

?.q P..-ocedures for cont.lllinated 5011 
removal: 

o List or sketch of potentl,lly 
conta~ln.ted areas 

o Estl.ated allQunt or contaMinated 
$011 to be reMoved 

o 5011 rellOval ltethods 

===:~==:==~=~==;==~====~==~=:~=========~===~============~===========~:=~====~~ 

~~~=7- -. ~~7=~7~ -~~==~~=~= 

I'nOVll1f 0 
NOI 
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COMH(NIS 
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HOf 
5U'HJfCI R[OtllRnHNf !'ARt ;>(,11/;>(''; !'HOVIOfO Arr. leA"1 r CO~!HrNTS 

7~=~==~= ~==---~7- :::--:""- -  =:::::-~==:::-:::: 

o 	 On-~It~ dl~po~~1 

o 	 orf-~il~ dispo~al 

2.'" 	 Procedures for compliltncc with 

rnnd-chaln crop prohibitions ;>6~.;>80(al/;>6"'.;>8n(al 


o 	 r ype 0 f crop 

o 	 AnalysP.~ to be conducted 

2'.6 	 Vegetative cover design (including

:engineerIng dra\o/ings): ~6~.;>80(al/265.;>80(cl 


o 	 Area covered 

o 	 veget~tioo characteristIcs: 


Nalll6 


(: ''IV i ronmenta' requl relllent s 


o 	 5011 preparation 

2.7 	 So!1 monitoring 26~.280(31(1"?65.280(d) 

o 	 Types of monitoring 'so'l sampling,

soil-pore liquid sllmpllngl 


o 	 frequency aOlllyses conducted 

2.8 	 Ground-water ilion I taring: 261i. 112(bI(5J/265. 112(b)(51:
261i.90/265.90:265.200(c) 

o 	 Types of analyses: 


Humber, locllt 100, and frequency 


Procedures for IInalyses 

~ 
\D ' o 	 Maintenllnce of equipment t

0-" 2.9 	 Oescrlptlon of security systems 26".1 11(bJ lind (e" 
.-	 265.11i(b) lind (c'
0 

o 
o 

." 0 [~istlng facility fence maintenance 	 t... 
• 

Z 
0 	 Additional fencing at closure0 

0 
'1J 0 Other security equIpment
" 0 

2.10 Survey pillt 	 2611.116/265.116 

~ 
0 =~=~~==~==== ~~~:~~~~~~~~~~~=~~~~~~~=~~~=~~:==~=:~~==~==~~~~~~~==~~==.==-:~~~~~~:=~=~~~~~~~~~~~=~~~~=~==~=~=~~==~~~~~::=::==:~==~~ 
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SUBJ(C; R(QUIR[H£lU 
~~~=~~~~~=~====:==== ====~=====~=====~=~ 

~====~~~=~~~~ 

PAR' 7r.',/26'J 
~=~~~~~=~~7~ 

~:===~~=-~=~=~= 
,.OJ 

P'lOVIOI () APl'lICMll[ 
-~7~~~~--~--~~ 

~=~~===~~~====~ 

COHHUtlS 
=~=~~~~===~~= 

2.11 Closure certification: 26'1. II 'J1?6!>, I 1 ~ 

0 Activities to be conducted 

0 Testing and analyses to be performed 

0 Cri terle for evaluating adequacy 

0 Schedule of I nspec t Ions 

0 types of documentation 

j. gOSURE2,£!.l[OU1J. 

3. I i~t!1Iiated year of clOSllre 

2611. "2IbH61/2Ii'J. 11 2(h)(61 

"61,1. 11;> I b)(l)1:>65. 11;> I b)l1l 

~. <' r reqllenc), or pI! rt 19 I c losuras 

3.3. Hilestones chart showing tlllle for: 

Q landspreadlng wastes 

o Other waste disposal 261,1.1111 a )/26,}. 11)1 a) 

o Continued waste degradation 

o Vegetative cover Installation 

o Tot.1 tlllle to close 264.1l3lbJ/26'}. l1J(bl 

3,4 Request for extension to deadlines 
for handling Inventory or cOMpleting 
closure 2611. llJlcJ/265. I U(c) 

( 
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==: -~~===~~~~=~~~==~~=~=======~==~===~=-~==~~~=~~~==~~~=~=- ~-=~==== ~~~~==~~~=~7~~~==:=~~==~~====~~:~======:== 

NOI 

SUBJECT RrQ'''RfH[fH rAn I 7(,/1/7(,') rROVIOIO AI'I'I.I cflmr COHHf."fS 

~=:~ 	 ====:=======:=====~====~ -~~ ==== ~==== ~== ==:========= ~~====== 

, . ~ ~c Lll TYJ)[SCR I.PDOH 	 76 1.. I I '176'). , ! ! 

I. 1 Gp rHH II I de!:cription (e.g., slzp., 

IOdlt lonl 


I.? 	 Topogr~phic ~ap 

1.3 	 1.lst or other tn.n1 unit!: lind wAstes 

handled In pach 


l.b 	 Hydroqeo1oglc inrormatlon: 

o 	 GroUnd-Willer, soil, and geologic

conditions . 


o 	 Ground-wllter monitoring systems 

o 	 CorrectIve Detions 

1.5 	 lendfi" description: 

o 	 Wastes ~.n.ged ([PA hAzardous wllste 

"umbers • t1Ul'lntlt.'" .... 


o 	 Size (Ierl., di~ensltlns i depth) .---_._----;-" 

tl 	 Humbe~ br landt,., \fenches ur cells 

(includihg engineetl"~ drllwlhgs' 


o 	 Hdxl~u~ nUMber Ind size or t.renches 

or cells ever open ,t IIny tiMe 

(exlst.lng or proposetll 


( 

o 	 Liner systeMs to•t' 
o 	 leltchltte collection systeMs "., 
o 	 nun-on and run-orr control systems o 

>
jJ 

~n1.6 	 Reference, to other envlron.ental 
permits ("PO[S, Ule, lSeAI 	 '" t- '< 

"'t: 
(J\ ••1.1 	 AnticIpated wllivers or exem~tlons 

~: \LLG ~1L~L-'~I~J)C~Q~~ 	 ~~fJ 	 . ,
~~ t 	 ~.!i.~.~~~t~i ~r iIl.t(t~1 ~~iI~~i~1. of 


1~~:jfrntdorc~~:I\~~t witli Taha ...
ft HlsposMI restrlbtions UHd~t ~drt 258': ~f;It. i j2C~tOJ/2fii;! HF(ltH H 
~ ~~~~:============~========~~===~=~~==~~~~~==~~=:~=~~=:=~=~==~~=~~=~~~:===:~===~==~~=~~=~~=-==~=:==~=~==~=~=======~=~==~=:==~~====~~ 

~ 

o 
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SUBJECT RrQUIR[M[NT rl\'ll 26,,/26') rnOVIOllJ Ar"I.ICI\I1L£ COMP.UN1S 

~==~== =~=====~==~==~======'-===~==============~====~~~ ~=~ ==~== -	 ~~~~~~~~~- ~~=~ 

o 	 ContaineriZed ~astes 

o 	 Rllik ~astes 

~o DecontaMination ~astes 

o 	 Oe~olltion ~astes 

o 	 Contaminated soil (frOM other 

actlvltiesl 


2.2 Procedures for disposing of Inventory 26 1, 11;> I b /I J II 
26'}. lI;>(b)( l)and other ~astes: 

o 	 Closure eel' constl"uctlon (Including 

engineering dr8~lngs,; 


Trenc~ exc.vatlon • liner 
Installation 

leachate systeM Installation 

Run-on and run-ofr control systeM 

Cround-~ater Monitoring systeM 

o 	 Procedures for landfliling ~astes: 

[qulpMent to be used 

Special requlreNents for Incompatible, 

Ignitable, or reactive ~astes 
 o 

VI,.Soil, other .aterlal, and labor 
r'lrequirements 	 ::u 

o 	 Procedures for decontamination and/or 'U 

disposal: .'
o 

~ 	f1[qulp.ant/structure decon ..0 '< 
taMination J 

, .. t:J 
0-- !J

Cleaning agent rlnso~ater/lreat " 011>- .ent or disposal (address, ono quantities, and ~ethods such . " 
"11 as on-site or orf-sltel tn 	.. 

<: 
II> 

(qulp.ent/structures demolition~ 
C: 	 (address, quantities, 8nd 
.;\1 ~ethods soch as on-site or~J 

o 	 off-site, 

=~======~===~=;~==~============~ ====~=:=======~~========~=~=====;==~====~~=~~==~==;=~===~7~ =~=========~~=~===~~====:=~~==~~~ 
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=~~~:~~~ -~~-=~= =-~=~:~~~=~~~-- --~-~--~ 	 -==~-~= ~=-~~=: =~~~==~~=~%~=~~ 

NOI 

SUBJ[CI R[QUIRfH{NT f'MII U,II/;>('~ rnovloro J\f'PlICJ\OI.[ COMM[NfS 


~~~=== ~=~==~= 	 --- --.- ~=~=== ~~===~7- ~~-~~~~~~~~~ 

o 	 ProcedHres ror contAminated 5011 remov~1 


Mod dis~osat I Iftndfiliing activIties): 


list 	or sketch or potentially 
coot3min~ted 8re.~ 

CriteriA for determining contaminAtion 

[stlmated amount of contaminated 
soil 	 to be removed 

o 	 J'rocedures for IIum"glng Incident 

p n~c i pita t Ion: 


J\"'OIlOt to be rcmovf!d from 
cell 	end method of treatment/ 
dl spoul 

J\mount to be managed via leachate 
system (after closure) 

2.J 	 final cover design I Including

engineerin9 drawings): 2611. ]10/26';. ltO 


o 	 Arell covered 

o 	 Cover characterlst Ics: 

Haterlal type 

Pereab III ty 

Oepth 	
( 
(, 
I 

Slope 	 ~ 
t' 

.,
Drainage structUres 	 c 

>-

Vefletatlon 
~ 

I-' 
n 

"'~ o 	 Instllilation procedures (equipment ". 
-..Ieand 'abor requirements) 	 0' ~. 

2611.112Ib)(5)/265. tt2(b)(5): Ol't '"' 
2611.90126';.90 

c.l! 	 Ground-'WIHer lIIonltorlng: on 
I " 
v''''c: o 	 Types of analyses: (fz 

n 
CI 	 HUMber, location, And frequency 
," 
() 	 Procedures for analyses
;;; 

(; Melntenance or e'1 ll lplllcnt~ 
o 

=~~~~=~===~:~=~~~~::==~=~~~:~===~=~~===::=======~~=~~=~======~==========~-~===~======~===~=~=:=~=======~==~=~=~===~=======~==~~==== 

http:2611.90126';.90
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NO! 

SUBJECT R£QUIRtMtNT PAR. 7[,11/265 f'ItOV I III 0 IIrl'l,r./IIH r COHH.NI5 


...==~====~~=== ===========~======~~~:========~====~~ 

2.5 Leachate ~an3gement: 	 161L I '21 b )j ~ '/l6 ':;. I I ~ j b)( ') I ; 
16".301(8)(7; 

o 	 [stl.ate of volu~es collected _. ------ 

o 	 Treatment and dlsposel methods: 


On-site 


Orf-slte 


2.6 Gas collection and control: 	 261t. 112(b)( ')'126'J. I i?(bi{')J 

o 	 Well location and pipeline 

configuration 


o Gas 	 processing facility 

2.1 Oescr'~tlon of security systems: 26b.lll(b, elld (ell
26,).I.(bl and Ie, 

o 	 [xistlng faclilly fence .alntenance 

o Additlona, fencing at closure 


o other security equipment 


2.8 Survey plat 	 26'1. 116/26'). 116 

2611.11')126').11')2.9 Closure certification: 

o 	 Activities to be conducted o 
Vi 

o 	 Testing and analyses to be perfor~ed ... 
I·j 

o 	 Criteria for evaluating adequacy 
~ 

'"t' 

o 	 Schedule of inspections 
C 

~ 
~n 

o 	 Types of dOCUMentation \0'< 
t-· 

2611.112Ib)(6t/265.112(bI(6, 'J tJ
3 . ~.I"OSUl!L1:i!=.!!IDIJU 	 0- ... 

.... 
-=0> 	 0(0 

o 3. I [stlmated year or closure 2M.111(b)( nn65.112IbH?l 	
Of! 
• rt 

v' ...'"n 3.2 frequency of part.lal closures 	 <: 
(t 

3.3 Milestone chart tha.... ing t'me for:~ o 
J:I o 	 Closure cell cunstrucl!On 
~ 

o 	 Inventory Ifl sposal In tar-df! iI :>6!' . I I 51 a i 12'6'). q 3 f 8 ,~ 
nt =~===~==~=~=====~==~:==:~====~~~~~:===~~=~~===~===~~==~:====~~=~=~=~==~ ~~~~~'-~~~~=~~ ~~=~~=~~~ c 

http:2611.11')126').11
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o Contn~in~tod suit di5rOSni 

o Closure cover instlllllltJon 

o Waste dlspos31 viII other methods 

o Total ti"p' to close 	 ?611.IIl(bll?65.IIJ(hl 

3.lt 	 RI'Cjlll'st rOf' extension to d(!lIdllnes 

for" hamH Ing inventory or completing 

closure 2611. IIJ(cI1265. 113(ct 


o 
(Il 

-: 
1'1 
:u 
'"tI 
o ..... 
p. 

~o 
\0'< 
~ 
,-,0 

a.. .''1 
0111... '" 	 onn 	 • rt 
ltt ......"'n 	 ..: 

IIIz o 
o 
]I =~====~=== ==~===:=======:=====~=~:==~====~~======~~============~~=======~====~===========:=========~=:=~==========================v 
o 

$ 
o 
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INCI"(RAfION SYSlfHS 


~~~=~=~~~~ ==:===~~==-~~=:~= 	 ~==~~==~=~~~==~===~===~==~=~=~=== 

NOf 
SURJrCI R£QUIR[H[H' 	 rAn, ?(,I,/?(,'j PIlOV 11)1:0 ArPllcAIlU COHMIN15 

--- ."- =~~~~~~~=-~~-7~~-~-=~ ~~~=~~-~-~~=~=== 

,, . ;<CJ~ IJY_O[,5<:fll!',10." 	 <'611 • 111 /26'i. 11 I 

1.1 	 CenerAI description le.g., slle. 

locRtionl 


1.2 	 Topographic M~p 

1. 3 lis tor 0 t he r HUH (In Its "nd "'II s t e s 

handled In each 


1.11 	 Ilyo rogeo I 091 c I nrorlllllt Ion: 

o 	 GrO\lnd-w;tter lind 5011 conditions 

o 	 Ground~wAter ~onitorlng syste~s 

o 	 Corrective actions 

1.5 	 Incineration syste~ description: 

o 	 Overall system description CInclude 

I&yout sketch) 


o 	 Wastes Managed I[PA hazardous waste 

numbers and throughput) and cheMical 

and physical charactflrlstlcs of feed 

blends (e.g., caloric values, viscosi


_____~oo ___ties, chlorlnfl concentration) 

o 	 COlllbllstlon unit dnslgn type and 

capacity (I.e., rotary kllnl 


o 	 Waste handling systems design

I i.e., pumps, rllm reeders) 


o 	 [mission CQnt~ol systeM (I.e., gas 
conditioners. scrubbers. cyclones, 
baghouses. electrostatic 
preclp/ utorsl I 

t 

~ r 
o 	 Residuals hllndllng system II.e., IIsh \0'" 

f 
conveyors. scrubber w8ter treat	 -Jt 
ment flleilitles) 	 0- • 

o 
. n 1.6 R~rcrences to other environmental 	 o 

t •"'11 pGrmlts (HPDES. Ule, lSCA)
z: 

Vt • 

(") '.7 Antlclpeted ",alvers or exeMptionso 
:0 

:s 	 ====~==~===~~~~:===~~==~~==~=~=~===~~~~:=~:=~=~~=~==~=~~:~===~=~~=~=~=======~:==~====~:========-==~=====~==~==~====:~===~==~==:== 
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SUBJ[CT RlQUIR[H[NT PIIR r 7(,1./?65 
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COHMfHfS 

2. ~l,OS!I~IJ!LO~((}IJR[~ 

2.1 Estimates of maximum quantity of 
Inventory (by 'IoIaste type) to be 
removed: 7611. 112(bll J 1/265. I 121b 1I]j 

o Cont8incr/zed wastes 

o 8ulk liquid wastes 

o 8ulk sol id wastes 

o Incineration residuals ,ash, 
scrubber effluentS' 

2.2 Procedures for handling wastes 
be Incinerated on-site: 

to 26lt. I 121 b)l] 1/265. 112( II}( 3): 
;:>6'1. JI15/265. 3115 

o Quantities 

o Waste types 

o Operating conditions (address aUK
Iliary fuel requirements, tiMe to 
Inc i ne ra te J 

o Honltorlng and Inspection activities ;:>611.l111/265.lI11 

2.l Procedures for handling wastes not to be 
Incinerated. Including Incinerator ash and 
scrubber effluents generated dulrng
closure ,address quantities, types, and 
lIIathods): 

o On-site treat.ent/dlsposal 

( 

v 
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? 

o Off-site transportation ( 

-o 
." 
z o o 

2.4 

o Off-sIte treatlllent/dlsposa' 

Procedures for decontaMination 
and/or disposal: 

o [qulplllent/structures decontaMln.tlon 
(address sampling protocol) 

o Cleaning agent/rlnsewater treatment or 
disposal ,address quantities, waste 
types ••nd<~ethodsl: 

26lt.112Ib)III)/265.112I b I14); 
264.351/265.351 
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On-site tre.t~ent/dlspos'l~ 
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Closuru rLAN CII[Ckl , S T 
tNCtN'R~TION SYSI[MS 
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NOI 
SUAJrCi n(QUlnrHfNI r~n I ?f.'I/?(," I'nnVIO[O APr\. I CAOI r cornnHrs 

~~~==;~~~ ~~ ~===--~= ~~~- -~~- ~~~ ~7 ~=~ -----~- ~---~~~~==~~=~:=~= ~--= 

orr-site tre~lme"t/dl~pnsnl 

o 	 (qulpmellt/structurC5 demolition 

and remov,,1 (address Quantitics 

IInrt me thods, : 


On-site treatment/dlsposlIl 

orr-site trelltment/dlsposal 

o 	 Contaminated 50i I removal: 

List or sketch of potentially 

contaminated areas 


[stilllated amount of contaminated 

soil to be removed (address 

sampling protocol' 


Soil removal methods 


On-site disposal 


Off-site disposal 


1.5 	 Description of security systems: 26~.'~(b) and Cc)/ 

26S.'~(b' and (c' 


o 	 Posted signs and 2~-hour 

survei I lance system 


o 	 Fence or natur,,1 barrier 

2.6 Closure certification: 	 26... 11~/265. 115 

0 Activities to be conducted 


0 Testln9 and analyses to be performed 

I ..., (0 	 Criteria for evaluatln9 adequacy 

"'~ 
J'

0 	 Schedule or inspections ...." 
Cl'> I - 0 Types of documentation o

(') o 
""i1 :3. ~L~URE: !?~.!t(QUlt 26".112Cb)(6)/265.112(bIl6, I"n• I 

• 

:l 3.1 EstImated year of closure 	 26'" 1121 b H 7J/265. 1 121 b JI 1)
(') 
o 

3.2 frequency of partial closures 
o 
~ " 

==~~===~=====~;====~~==:==~====~=~==~=====~==~~==~~~===~~~~~~====~~=:=~~===~=~=~=~~~==========~=====~==~===~:~==~===~~==~ 
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PAR f 	 2(,1,/265 rROV' or f) Al'rl' CAOl r COM/UN'SSUBJEcT R[QUIREM£NT 
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3.3 	 Milestones chart sho\lillg time for: 

o 	 Incineration or removal, treatment 

and disposal of Inventory land 

Ine Ine ra t Ion re 5 Idua , S , 2611. 11 31 a 11265. t DIll I 


o 	 DecontaMination equlp~ent/structures 

o 	 [qulp.ent, structures demolition 

and soil removal/dlsposal 


o 	 lotal time to close 2611. 113(bI/26S. tlJlbl 

l.4 	 Rcquest for extonslon to dead.lnes 

for handling Inventory or completing 

closure 2611.1 fllc 1/265. 113(c I 
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OS~ER Policy Directive 
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POST-CLOSURE PLAN CHECKLIST 




t 1'1' '.11. 
POST-CIOSUR[ nAN CII[Cl(lIST 

~~===~~~~= ~~~~=~~=~~==:::~~ =~=:===~=~======~=~~=~== ~==~== ===~~==~=~=~===~====~=~====~~ ===~=~~====~==:===~===:~===~====~~=~ 

HOI 
SUBJECT R[QUIR[H[NT rART 26'1/265 ,novi m:o ArrllCMU COMM(NTS 

7=~=~=~~~~~===~-~ ~=~~ =~=~==~~==:= ~~~ 	 ~=~- -~~~~ ~========~~ =7=-~ -~== 

1. 	 CROUHO:WA.URHONJJORJ_NC 26'1. 118(bH 1)/;>(,5. 116(h)( I); 

264.310Ib,/265.JIOlb,: 

7r,,;. 90/265.90 


1.1 	 Nllmllrr, location. I'Ind depth or wells 

1.2 	 frequency or !iltmpllnq 

1.3 	 Types or Bnl'llyses to be cGnducted 

l.~ 	 Procedures ror sl'Impllng and analyses 

~ including party responsible) 


;? SO Il HON I TOR.IJtC 261.1. 118IbJ( 1 1/265.1 16(11)( I I; 

261,. ""O! d)( 1 "7(,~). 2nO! d)( I) 


<'. 1 	 Nllmbe rand rreQuency or S8t11p I es 

2.2 	 Types or anl'llyses to be conducted 

2.3 	 Procedures for samplIng (Including

p8rty responsible) 


3 . l [ACliAT...LHQf!!lOll 'NG ANILR[~V~I., 	 26~.116(b'; 264.110Ib)(2) 

3. I Monitoring procedures and frequency 

or monitoring 


3.2 	 [stlMated quantity of leachate 

3.3 	 Procedures for collectIng and 

removing leachate 


3.~ 	 Procedures ror treatment and disposal: 

o On-site 

o Ofr-slte 

3.5 	 Party responsible 
~ 

4. I ~::;J'[CT IONS 26f.1.116(b)(2)/265.118(b"2) 	 -.v 

-	
~ 
'-' 

~. 1 	 list of structures and facilities to 0-. 
be Inspected ----- oo 	 o 

~.2 	 frequency or Inspections •'7d VI 

Z q.J Party responsibleo o 
II 	 ~~~====~===~:=:~~~~======::=~=~==========~====~:======~====================~===~=============~=~=====~=~======~=~~=========~== 
." 
o 

~ 
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1.1'1\ 1.0. 
rus J -CIOSUfU nAN CII[CKI IS' 

~=======~~==~:== =~=~=~~====~============-=~-	 =;~~=-----~~====~====~ 
NOI 

SUBJfCT R£QUIRf.MfHJ MRI 2641?65 "ROVIDI n APrl ICAOI r COHHfHIS 
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26".118(b,(2)/?65.'18,b,,2):5 • ~A1 NI(NI\NG.L_AJ; L!YIJLl~ 
2fiq.]10,b)/7fi~.l10Ib) 

5.1 	 Maintenance of final cover: 

o 	 Mowing and fertilizing 

o 	 Replacing lost 5011 and reseeding 

o 	 MainUlnlng drainage channels and 

culverts 


o 	 Controlling rodents and Insects 

o 	 Contingency plans for d._age caused 

by severe storMS or natural events 


5.2 	 Maintenance of Monitoring systeMS: 

o 	 Monltorln, ~ell replaceMentl

redrliling 


o 	 SaMplIng pUMP replaceMent 

o 	 Other equipMent Maintenance 

5.3 	 Maintenance of security systeMS: 2611. 1I7( c )/265. Ill( c) 

o 	 fence, ~arnlng signs, and gates 

M81ntenance 


o 	 Responsible party 

6. cONtlnuAtiOM Of LAND lREA1HEHt PROCESSES 2611.260/265.280 

6.1 	 Procedures for continued degradation of 

hazardous constituents (dlsklng,

fertIlizing, liMing, irrigation) 


6.2 	 Procedures for controlling run-on :;:0

and run-off: \D 
t
'J o 	 Or81n8ge systeM and erosion repair <l' 

o...... o Run-off quantities and handling oo Methods • 
"n '" 

6.~ 	 Procedures for controllIng vlnd 

dispersal of particulates
~ 

o ~:~:=====:=:~~=======~===:====~=;~==~=~===~=~==:================:~=~'-=- ~~=~~~=,=~~~~~~~~.~~~~~~~~~~~~==~=~=========:====~===::rI 
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6.11 	 Procedures to determine lr.vl"!l Of 

h3z,ndotls C(lnst i tllr.nts in tile 

tre:ttment lone: 


o Idl"!nt i flc:;Jt ion of const I tuonts 

(I Nllmbe r l'Ind loCo. t Ion of Sl'Imp I es 

o Types of AnAlyses 

o St3tlstlcl'll ~ethods 

1. ~O~L-J:lJ)SU!lCHOT IC£,...S 	 <'6'" 119126'). 119 

1. I 	 Record of wastes: 

o Sources of information 

o Types of information to be Included 

1.2 	 Notation on deed: 

o SchedUle for filing notice 

o location or rIlIng 

1.3 	 "3me, 8ddress, and phone number Of 

contact person 


1'1. 1'05 T -~.lQ~Rt_~ERT1..lit;;.'''!Q" 	 ?6'" 1?0/7.65. 1"0 

6.1 	 [sti",ated number or Inspections 

6.2 	 Testing and anl'llyses to be perrormed 

8.3 	 Types of documentation 
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CONTINGENT CLOSURE PLAN CHECKLIST: 

CERTAIN TANK SYSTEMS, WASTE PILES, AND 

SURFACE IMPOUNDMENTS 

ICF IhICOAPOFlAi· £:' 
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CONTlHG[NT CtOSUR[ PLAN CII[CI<USr 

C[R1AIN '''HI< ~;Y!>llHS, W"ST[ PIUS, SU!HI\Cr IHPOUNOMIHIS 


~~7~~~~7~ ~~~~-= ~=:==~~~ -~~~~~- - -~=~=~=~= =~~==:~~ =~=~:~= 	 =====~: 

NOI 
SllnJfCT RIQlIIRrM[NI PI\IU 2£,1,17(.5 pnOVIOU) I\PPII CI\III r COHH[tH5 

~~=-7~~~~~ ~-7~~-- ~~-=-=-::~ .--~~--	 -~~~===:~==~~=.-===~~~ 

1 . CI OSUR[. PRoer OURtS 

1.1 	 rin;,1 COVl!r d.·siqn (Including 

pnQineering drnwings): 7611. J 10/76';' HO 


o 	 I\rl!<l COllf'rf'd 

o 	 COIIl!r ch<l r<lctl!r I st Ic~: 

M"terllli type 


PI! rm(>nb i I I ty 


Dl!pth 


Slope 


Orainagl! structures 


Vegetation (type. soil 

preparation procedures, 

o 	 Installation procedures (equipment

and labor reQuirementsl 


o 	 [roslon control procedures 

1.2 	 Ground-vllter monitoring: 261t.112(bIl5)/265. 11 2(bH5); 

2611.90/2fi5.90 


o 	 Well Instalilltlon: 

Humber, location, and depth 

of veils 


Method of construction 


o 	 Types of a"alyses: 

Number, location, and frequency ~ .. 
tProcedures for analyses 
(J 

-" o Maintenance of equipment c 
(") c 
-n 1.3 Description of security systems: 261j. 1/'/265. tI, 

u• 

z o £~lstln9 facility fence maintenance 
(1 
o
:u o Additional fencing at closure 
\l o Q Other security equIpmentg 
o =~;===:~=~~::~==~=:===~=~==:~==~~~==~~~=~===~:============~~=======:=~==~==~====~;=====:==~===:======~~~=~e==.s=~~.==:===~.===~~~e~ 
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frA 1.0. 
CONlING[NT ClOSUIl[ PlAN CIIlCKllST 

CLRrAIN lANK SYSTlMS, WASTE PII[S, SUArACl IMPOUNDMENTS 

~~=====~=========~===~===============~=====~=====~=~~===========~===~~~~-=~~==~~~=~~~-~====~=-·~~~-~-~7~====-=~=~-~=~~~=~==~==~=~~~

NOI 

SUBJECT R[QUIR[M[Nl rAAT 26,,/265 pnovlOlO Al'l'll CI\O\ r COMM[NIS 


====~=~======:============================~=============~===~=====~=~~=~======~~=-=~-~~~=~=-~~-~~-~~~-~-==========~~~~~~=~~====~~~-~ 

1.1; SlIrveyplllt 2611.1161<'65.116 

;>. CL05U!lJ SC!![OUL[ 2611. 11?1 b II 6 )/265.1121 b II 6) 

2.1 	 Milestone chart showing tl_e for: 

o Closure cover installation 

o Vegetation planting 

o Total time to complete closure 264.1131 b)/265. 113( b) 

2.2 	 Request for extension to deadline 

for completing closure 264.11 lIe )/265.11 J(e) 
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