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L lntroduction

This Explanation of Significant Differences

(ESD) is being issued by the United Stales

Department of Energy (USDOE), the lead

agency for the Savannah River Site (SRS)

remedial activities, wit}l concurrence by the U.S.

Environmental Protection Agency (USEPA) -
Region 4 and the South Carolina Department of

Health and Environmental Control (SCDHEC).

The purpose of this ESD is to announce the

incorporation of Slit Trench Disposal Units 3, 4,

and 5 into the interim remedial action selected in

the Interim Record of Decision for the E-Area

Low-Level Waste Facility, 643-26E (SIit Trench

Disposal Units I and 2J fU, (SRNS 2009b).

Under the Comprehensive Environmental

Response, Compensation, and Liability Act

(CERCLA) Section ll7(c), SRS is required to

publish an ESD whenever there is a significant

change to a component of a remedy specified in

a Record of Decision. Seclions 300.435(c)(2)(i)

and 300.825(aX2) of the National Oil and

Hazardous Substances Pollution Contingency

Plan require the lead agency to provide an

explanation of the differeDce and to make this

information available to the public in the

Administrative Record File and information

reposrtones.

The E-Area Low-Level Waste Facility (LLWF)

was not part of the 1993 Federal Facility

Agreement (FFA) (FFA 1993) because the

USDOE operates the facility under the authority

of the Atomic Energy Act and in accordance

with USDOE Order 435.1, Radioactive Wdste

ManagemenL In 1996, the E-Area Slit Trench

Disposal Units were approved to recerve

CERCLA waste per the CERCLA Off-Site Rule

(OSR), 40 Code of Federal Regulations $

300.440. However, in February ZOOT, lhe

USEPA sent a Notice of Unacceptability (NOU)

to the USDOE making the E-Area Slit Trench

Disposal Units unacceptable for the receipt of

CERCLA wasle. The USEPA NOU stated that

through reviews and communications, it was

determined that tritium had migrated from the

Slit Trench Disposal Units into the vadose zone

beneath the disposal units. The USDOE,

however, determined that the tritium migration

was expected and consistent with predictions

made by the Performance Assessment (PA)

(WSRC 2008) and no exceedence of the USDOE

Order 43 5 . I performance measures had occured.

ln July 2007, representatives iiom the USDOE,

USEPA, and the SCDHEC met and resolyed

issues conceming the disposal of CERCLA

waste in the E-Area LLWF Slit Trench Disposal

Units. As part of this agreement, the USDOE

placed the entire E-Area LLWF on the FFA

Appendix C, RCRA/CERCLA Units. Placing the

E-Area LLWF on Appendix C satisfies the OSR

requirement for inclusion in an enforceable

agreement. Consequently, the USEPA restored

the OSR Acceptability for the Slit Trench

Disposal Units, allowing the disposal units to

receiYe CERCLA waste.

The Interim Record ofDecision (IROD) selected

tle placement of operational stormwater runoff

coven over Slit Trench Disoosal Units I and 2
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as an interirn remedial action. The IROD also

explained that additional Slit Trench Disposal

Units were to be added to the FFA as they

reached design capacity (i.e., operational

closure) and an ESD would be used to

incorporate the interim remedy selected in the

IROD and detailed in the lnterim Remedial

Action lmplementation Plan (IRAIP).

Subsequent to the public conment period and

submittal of the Interim Action Proposed Plan

(SRNS 2009a) Slit Trench Disposal Unit 5

became operationally closed. Slit Trench

Disposal Unils 3 and 4 are cunently being filled

and will be operationally closed prior to

installation of the stormwaier runoff covers.

Therefore, the ESD for Slit Trench Disposal

Units 3 through 5 is being developed at this time

so that the IRAIP can be expanded to discuss Slit

Trench Disposal Unit I through 5. The

placemenl of stormwater runoff covers using a

30 mil (minimum thickness) Ethylene

Interpolymer Alloy (EIA) liner cap over the Slit

Trench Disposal Units I through 5 as an interim

remedial action will occur during the E-Area

LLWF operational period.

The ESD is part of the Administrative Record

File and is available for public review during

normal business hours at the following

reposilories.

US Departnenl of Eneryy
Public Reading Room
Gregg-Graniteville Library
Univenity of South Carolina - Aiken
171 University Parkway
Aiken, South Carolina 29801
(803) 641-3465

Thomas Cooper Library
Covemment Documents Department
University of South Carolina
Columbia, South Carolina 29208
(803) 777-4866

II. Site History and Selected
Remedy

This ESD documenls the incorporation of Slit

Trench Disposal Units 3, 4, and 5 into the

selected interim remedial action for Slit Trench

Disposal Units I and 2 as found in the IROD

(sRNS 2009b).

The E-Area LLWF is located in the central

region of the SRS known as the General

Sepamtions Area (Figure l). Radioactive waste

disposal operations at the E-Area LLWF began

in 1994. The E-Area LLWF is comprised of 0.81

km'z (200 acres), although only 0.40 km? (100

acres) have been developed for wasle disposal.

Over the life of the E-Area LLWF, additional

disposal units will be constructed as needed.

USDOE Order 435.1 establishes requirements

for the management of radioactive wastre and

requires that a PA be prepared and maintained

for USDOE low-level waste disposed of after

September ?6, 1988. The PA must provide

reasonable assurance that the facility design and

method of disposal will comply with the

performance objectives of the USDOE Order,

which are concemed with protection of public

health and safety in limiting doses to members of

the public and limiting releases ofradon. The PA

is, therefore, used to determine the radionuclide

concentrations and inventories allowed in all E-

ARF # 16774
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Area LLWF disposal units prior to disposal so

that the performance measures are not exceeded.

These Slit Trench Disposal Units, which are

located within the E-Area LLWF are below-

grade earthen disposal units used for disposal of

low-level radioactive waste, Eight Slit Trench

Disposal Units, designated Slit Trench Disposal

Units I through 8, have been sited and waste has

been placed within all eight units (Figure 2).

Each Slit Trench Disposal Unit is approximately

6.1 m (20 ft) deep, 47.9 m (157 ft) wide, and

199.9 m (656 ft) long and is separated into five

individual sections. Each individual section is

6.1 m (20 ft) deep, 6.1 m (20 ft) wide, and

approximately 199.9 m (656 ft) long.

Approximately 3 m (10 ft) to 4.3 m (14 ft) of

undisturbed soil separatcs each individual

disposal section fiom the ncxt. The excavated

soil generated during disposal trench

conshuction is stockpiled for later placement

over disposed waste.

The Slit Trench Disposal Units are designed to

accept low-level radioactively contaminated soil,

rubble, wood debris, concrete, equipment andjob

control waste (contamitrated protective clothing,

plastic sheeting, etc.). The waste may be

disposed of as bulk waste or contained within B-

25 boxes, B-12 boxes, 55-gallon clrums, Sealand

containe$, and other metal containeN. The Slit

Trench Disposal Units have curie inventory

lirnits established in the PA. Atry waste ftat

meets the waste acceptance criteria is suitable for

disposal in the E-Area LLWF Slit Trench

Disposal Unils. There is no single iotal curie

limit for a Slit Trench Disposal Unit. The curie

limit for each Slit Trench Disposal Unit is

specific for each radionuclide and is determined

using a sum-of-fiactions technique lo ensure

each radionuclide remains below the disposal

limit established by the PA for that radionuclide.

Closure Activities Under USDOE Order 435.1

In accordance with USDOE Order 435.1, the E-

Area LLWF is designed, operated and

maintained in a manner that is protective of

human health and the environment. Closure of

the E-Area LLWF under USDOE Order 435.1

will be conducted in three phases; operational

closure, interim closure, and final closure. The

E-Area LLWF is currently in the operational

period and waste disposal is orgoing with the

exception of Slit Trench Disposal Units l, 2, 3

and 5, and the Naval Reactor Components Area

(643-7E) which are operationally closed. When

Slit Trench Disposal Unit 4 reaches design

capacity, it will be operationally closed

tlereafter. The placement of operational

stormwater runoff covers over Slit Trench

Disposal Units I through 5 as an interim

remedial action will occur du ng the ongoing E-

Area LLWF operational period.

Operational closure will be conducted during an

approximate 30-year operation period

(approximately 25 years remaining) as E-Area

LLWF disposal units are frlled. Operational

closure for the Slit Trench Disposal Unils occurs

in stages. During disposal activities, trench

excavation begins at one end of the trench

ARF # 16774
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section and only proceeds as needed toward the

other end of the hench seclion in order to

minirnize the time the trench section is open.

Waste placement begins at one end of the trench

section and proceeds toward the other end. Bulk

waste is pushed into the trench section ftom one

end. Containerized waste and large equipment

are typically placed in one end of the trench

section with a crane. Eventually, containerized

waste areas of the trench section are filled in

with either bulk waste or clear soil to fill the

voids behveen adjacent containors and the trench

section wall. Each section of a Slit Trench

Disposal Unit is typically filled to within 1.2 m

(4 ft) ofthe ground surface with waste.

Once a section of the Slit Trench Disposal Unit

is filled with waste, the clean soil stockpiled

during trench section construction is bulldozed in

a single lift over thal section to produce a

minimum 1.2 m (4 ft) thick clean soil layer over

the waste (i.e., operational soil cover). The

operational soil cover is graded to provide

positive drainage off and away from the disposal

opemtion. Subsequent trench sections are filled

with waste, covered with an operational soil

cover, and graded to promote positive &ainage

until the entire trench section is filled and

covered. The only mechanical compaction that

the soil and waste in lhe trencb section receive is

ftom the bulldozer and other heavy equipment

moving over the top of a completely backfilled

trench.

Once a Slit Trench Disposal Unit (i.e., set of five

individual sections in $e approximately 47.9 m

[ 5? 11] wide by 199.9 m [656 ft] long footprint)

has been filled to curie or volume capacity limits

and completely covered with the minimum 1.2 m

(4 ft) thick clean soil cover (i.e., operational soil

cover), it will be covered by variable thickness

grading fill, then l5-2 cm (6-in) of structural soil

frll, followed by the installation of the

operational stormwater runoff cover.

The interim closure phase for the entire E-Area

LLWF begins after all disposal operations in the

E-Area LLWF have ceased and all disposal urits

are opemtionally closed. An interim low

maintenance cover will be installed over all E-

Area LLWF disposal units and maintained

during the 100-year institutional conftol period

(i.e., interim closure). The 100-year institutional

control period is an estimated timeframe for

metal container corrosion and subsequent

shength loss of the containers to reduce void

spaces and enhance compaction during

subsidence txeatment. Subsidence treatment

consisting of static surcharging and/or dynamic

compaction will be performed at the end of the

100-year institutional control period. Final

closure for the sntire E-Area LLWF will consist

ofthe installation ofan integrated closure system

designed to minimize moisture contact with tlte

waste and to provide an inlruder deterrent. The

final integrated closure system will consist of

one or more closure caps installed over all the E-

Area LLWF disposal units and will include a

new i[tegrated drainage system.

The selected interim acilon remedy requires

construction of the operational stormwater runoff

ARF # 16774
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covers and involves the placement of grading fill
and structwal fill over the operational soil cover,

which will be graded to promote even greater

drainage off the trenches. The runoff cover

barrier will consist of a low-permeability, 30 mil

(minimum thickness), EIA liner cap. Sloping

under and around the cover material will be

adequate to ensure cover stability and promote

positive drainage. A soil layer will not be

installed oyer the liner cap material; this will

allow for visual inspection during both the

construction and opemtional period. The exposed

EIA liner cap will allow for easier and faster

detection of damage to the cover system and

allow for immediate visual detection of

inefficient drainage (e.g., standing water). The

stormwater runoff cover will be protected Aom

equipment and vehicle traffic as waste disposal

operations continue in the E-Area LLWF.

Waming barricades, including sign postings and

chains, will be installed around the covercd

a.reas.

The curent land use for the E-Area LLWF is

industrial with USDOE maintaining control of

the land. The E-Area LLWF is cunently in the

operational phase and access is controlled by

SRS facility security and administrative controls.

Additional contsols are not part of this interim

remedial action. A final remedial action will be

evaluated and conducted in the futw€ for the

entire E-Area LLWF according to the

requirements of the FFA. The Land Use Control

Implementation Plan will be deferred until final

closure of the entire E-Area LLWF.

III. Basis for the Explanation of
Significant Difference

The purpose of this ESD is to document a post-

IROD change by incorporating Slit Trench

Disposal Units 3, 4, and 5 into the selected

interim remedial action for Slit Trench Disposal

Units I and 2 to install stormwater runoff covers

as the disposal units reach design capacity.

Slit Trench Disposal Unit 3 has been filled with

a disposal volume of 16,953 mr (59s,690 fd) and

total inventory of 125 curies. Slit Trench

Disposal Unil 4 has an estimated disposal

volume of 19,250 m3 (679,807 ftr) with an

estimated total of 100 curies. The volume and

cude inventory for Slit Trench Disposal Unit 4 is

an estimated value because this disposal unit is

curently being hlled and will be operationally

closed prior to installation of tbe stormwater

runoff covers. Slit Trench Disposal Unit 5 has

reached a total disposal volume of 28,125 mr

(993,225 ff) and a total inventory of 1.2?E+05

curies and is operationally closed.

The curie limit for eacb SIit Trench Disposal

Unit is specific for each radionuclide and is

determined using a sum-of-ffactions technique

prior to disposal to ensure each radionuclide

remains below the disposal limit established by

the PA for that radionuclide. When a Slit Trench

Disposal unit has reached the curie disposal limit

established by the PA, the trench is filled to the

yolume capacity with clean soil. Therefore, the

final curie inventory for Slit Trench Disposal

Unit 4 will be at or below the disposal limits

established bv the PA at ooemtional closure,

ARF # 16774
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Final volume and curie values for Slit Trench

Disposal Unit 4 will be published in the IRAIP

or the Interim Post Conshuction Report.

IV. Description of Signilicant
Differences

The interim remedial action to install operational

stormwater runoff covers over Slit Trench

Disposal Units I and 2 was documetrted in the

approved IROD (SRNS 2009b) and does not

change with this ESD. The significant

differences are that Slit Trench Disposal Units 3,

4, and 5 at thc E-Area LLWF are now

incorporated into the same interim remedial

action selected for Slit Trench Disposal Units I

and2.

Figure 3 illustrates the conceptual siormwater

runoff cover design for Slit Trench Disposal

Units I through 5. Construction of the

operational stormwater runoff covers will

involve the placement of grading fill and

structural fill over the operational soil cover,

which will be graded to promote even greater

drainage off the trenches. The runoff cover will

consist of a low-permeability, 30 mil (minimum

thickness), EIA cap liner. Sloping under and

aror.rnd the cover material will be adequate to

ensure cover stability and promote positive

drainage. A soil layer will not be installed over

the banier cover material; this will allow for

visual inspection during both the construction

and opemtional period. The exposed

geomembrane liner will allow for easier and

faster detection of damage to the cover system

and allow for immediate visual detection of

inefficient drainage (e.g., standing water). The

stormwater runoff cover will be protected fiom

equipment and vehicle traffic as waste disposal

operations continue in the E-Area LLWF.

Warning barricades, including sign postings and

chains, will be installed around the cov€red

arcas.

The present value (PV) cost estimate for

implementing the interim remedial action (i.e.,

irstall operational stormwater runoff covers with

low permeability, 30 mil (minimum thickness),

EIA liner cap) for the E-Area LLWF Slit Trench

Disposal Units I through 5 is presented in the

table below. Since Slit Tr€nches Disposal Units

1,2, 3, and 4 will be under a single cover and

Slit Trench Disposal Unit 5 will be under a

separate cover, a comprehensive PV cost

estimate for Slit Trench Disposal Units I through

5 is included as Table I and modifies the PV cost

estimate in the IROD. The estimate includes

direct and indirect capital costs, and direct and

indirect operation and maintenatrce (O&M) costs

which include annual and periodic maintenance

activities.

The project duration of 25 years used in the cost

estimate is based on the estimated service life of

the stormwater runoff cover and for the time

required to mainlain its effectiveness including

access confols, annual inspection, repair of the

cover system (if needed), arrd 5 year remedy

revlews.
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The interim remedial action schedule for the E-

Area LLWF Slit Trench Disposal Units I though

5 is provided in Figure 4.

Present Valu€ Coit Estimat€ to Implement
Int€rim Action Remedy

V. StatutoryDeterminations

The same interim action remedy selected for Slit

Trench Disposal Units I ard 2 is applied to Slit

Trench Disposal Units 3,4, and 5 as an

enhancement to re curent protectrve measures

required by USDOE Order 435.1. USDOE has

agreed to install and maintain operational

stomwater runoff covers for Slit Trench

Disposal Units I tbrough 5 during the remainder

of the E-Area LLWF operational period as an

interim remedial action to further reduce

stormwater infi ltration.

The addition of Slit Trenches Disposal Units 3,

4, and 5 to the interim remedial action enhances

protection of human health and the environment,

complies with Federal and State requirements

that are legally applicable or relevant and

appropriate to the limited-scope interim remedial

action (unless justified by a waiver), and is cost-

effective. This action is interim and is not

int€nded to utilize permanent solutions and

alternative treatment (or resource recovery)

technologies to the maximum extent practicable

for the E-Area LLWF (Slit Trench Disposal

Units I through 5). Because the ESD does not

l ndamentally change the interim remedy, the

Applicable or Relevant and Appropriate

Requirements discussion presented in the IROD

is not reevaluated in this ESD. This interim

remedial action does not constitute the final

remedy for the E-Area LLWF and the statutory

preference for remedies that employ heatment

that reduces toxicity, mobility, or volume as a

principal element will be addressed by the final

response action. A final remedial action will be

evaluated and conducted in the fuhrre for the

entire E-Area LLWF according to the

requirements of the FFA.

Although the interim remedial actiotr will

enhance cunent protective measures, hazardous

substances, pollutants, or contaminants will still

remain on-site above levels that allow for

unlimited use and unrestricted exposure.

Therefore, a statutory review will be conducted

within five years after initiation of the inlerim

remedial action to ensue lhat the remedy is and

will continue to be prctective of human health

and the environment.

VI. PublicParticipation

The public will be informed of the changes to the

selected interim remedy as specified in this ESD

through the SRS Environmental Bullelin, a

newsletter sent to approximately 3,500 citizens

in South Carolina and Georgia, ard through the

PV O&M Costs @
2.1Vo Discount
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Aiken Standard, the Allendale Cilizen Leader,

the Barnwell People Sentinel, The State, alrtd the

Au gus ta C hr onic le tewspapers.

To obtain morc information conceming this

ESD, contact:

Paul Sauerbom
Savannah River Nuclear Solutions, LLC
Public Involvernent
Savannah River Site
Building 730-lB
Aiken, South Carolina 29808
l-803-952-6658
paul . sauerbom(rlsrs. qov
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Table 1. Present Value Cost Estirnate for Slit Trench Disposal Units I through
5 with EIA Liner Cap

Slil T€nch D,sposal Units 1-5 EIA30 lvil LinEr C.F
L.youl Sunst 1 li l1/,m0 00 117,m0
Etcrvats slil tEnch oveburden ard mow to nsn tEnch 6 m0 cy $7 00 ttl
Compacl backlillon lrsnch 6 800 cy i1 rl0 lt
Ercdatg backlil at Sit€ botrowph 5800 cy 52110 171

Hrul backrillo Slil Tronchls i2 960 cI i13 00 t558,1€dl
Place backlill .l Slrl Tfenches l5 800 cr S3 00 1107,1tn
Comp.cl bacKillon Slt Trench.s 35 800 ct $1 00 135,
Eicklill conslituenmftsatu densiy teslrng 15 et Sl50ll0 t18,
Excavat, coac.ete channel (spoilwill be osed for slomwaler codrol) I075 cy $? rl0 116,
ConcEl. chaniol (laboi, pquipmeir and mateial) 750 cy li1l0l0 S150,t80
Ercdate coicele liier 375 cr t2 !0 1750
concrele lrner.nchoEge (labor, equpmenr aid nareiar) 315 .' $2!0 00 175,m0
Georertile labric, now*Nn. 1mb rens,l. e,enlih Lm.lefaD 3:0 000 sf l0 15 it5,m0
EIA 30 milliner- chemrcalreslslait (hbor equpmeil aid male,al) 91000 sf $150 11

Exisnig moinilonng*ell|lner penelBtions (labor, equrpnenl.nd m.leno) 45 ea $250 00 111

Sto rmwater .orlrol 2 lt ll5lno !! $0,m0
Con.E1..1066 ng slab over conrreie channel at roadway 2 Jt S5,m0 m 110,m0

Posrinq ofwarning Signs F ea 15,m0 !0 125,m
Llnd Use Conlrol lmplem€ntation Pl.n 1 ea $5.m0 00 $.m0
Deed Resl ctions 1 ea S5,|n0ll0 lt
Lysim8t.G Emdal and modifcrlions 1 l! 175,m0 m l7a

Suhoi.l- Dnecl Capnal Cost t2t61
Mobrl,ralEMechncalrequremedtdemobilzslion r:%DiEclCosts

Sd€ prepantmn/site rcslolaiion 9% Drrcct Cosls

Tohl Dir.d C.pit.l Cot|

Engineedrg & De.rgn r.4% ordrecr .ost l45!
ProJecuconstrucnon msiegemeni 5% ofdirecr cosr t811
Health & Satu1y 6% ofdtrecl cost t191
Ove'head :U9o otdire.l cost $17!
Contingsnct :09. otdir€cl cost t619

Strl,rol.l I'xlir.cr Cnpirnl (05.

Tor.l E3|lnr.r.d cnplhl cot

I years O&il
Costs (Er sling sydEm dudng Fost-RO0 D€siqn&Cohstructi0n)

Acc€ss Cdrnrdls :500 m
Pressrn Valle 0 9'l. 1 teaa

Annusl Cosls 25 yeais
Accsss conrrols r ea S5co m
Annual Insp€clions I ea $5,m0 m
Annu al L'ier Repai6 1 ea t10,m0.m

SublotalA.nua Cosis
Pr€senl Valle 279r X teats'

Renedt Rdew 5 1,5 yeaE 115 EEO E0

SubtotalAinuslCosts
Prer€nl Value : l% :5 tearE'

Pr.s.nl V.hr. ofDir..t Ot|{ Co.l

r00%
539i
:0%
15%

Toral Pr...nr V.lu. lndlr e.t Otll Co.r

irm
& Salely

Tornl Pr.r.N vah. otM con
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