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4.0 CONTAMINATION ASSOCIATED WITH WMA S-SX

This section summarizes the known and suspected contamination associated with WMA S-SX.
Additior  information on the subsurface conditions beneath WMA S-SX are found in the FIR
(RPP-7884) and the Hanford Site Groundwater Monitoring for Fiscal Year 2002 (PNNL-14187).

4.1 OTENTIAL SOURCES

Vadose zone contamination in WMA S-SX is typically associated with s; "'s and leaks
associated with tank f  operations, tanks, and ancillary piping and equipment. Factors that
affect contaminant movement include precipitation events and surface water run on, and leaked
fluids originating from water supply pipe leaks, waste transfer pipe leaks, and liquid waste
discharges. Section 2.1 contains a summary of the unplanned releases that have impacted the
soil column within the WMA..-

Contaminant movement may occur via preferential pathways along tank sidewalls, pipelines,
unsealed boreholes, wells, and geological conditions. Interim measures have been initiated at
WMA S-SX to minimize the infiltration from man-made water sources. These measures include
capping monitoring wells, cutting water pipelines, and building berms around S and SX tank
farm boundaries. Modeling performed for the WMA S-SX FIR produced results indicating that
clastic dikes have a “negligible impact on solute peak concentrations and arrival times” at the
WMA S-SX boundary. These conclusions suggest that clastic dikes do not represent a
significant preferential pathway for contaminant migration in the vadose zone.

The current inventory of contamination in the vadose zone and the unconfined aquifer
underlying WMA S-SX is derived from three primary sources: the historical record, gamma
logging data, and radiochemical and chemical analyses of soils. Data from radiochemical and
chemical analyses of groundwater also benefits our understanding of contaminant mobility in the
vadose zone.

The FIR (RPP-7884) provides an in-depth analysis of the historical © " irmation and vadose-zone
data collected rough 2001. Based on this analysis, it was determined that three major areas of

contamination exist in the vadose zone underlying WMA S-SX. These include the areas around

the following tanks:

o SSTs SX-107, SX-108, SX-109
o SST SX-115
o SST S-104.

Evidence from the historical record suggests that the largest leaks in WMA S-SX came from
these tanks or associated infrastructure and that the primary gamma-emitting radionuclide
contained in the vadose zone soils is '*’Cs. Comparison of gamma data within these three areas
shows "*’Cs to be much more extensively distributed both horizontally and vertically in the area
around SSTs SX-107, SX-108, and SX-109. In the areas around SSTs SX-115 and S-104, "*'Cs
is measured in one drywell very close to the side of each tank.
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Ade :ddisc ‘on of these investigatic d an analysis of “* - results are included in the I ...
(RPP-7884). The major vadose zone-related findings from these inve  zations are summarized
as follows: :

e Tank leak constituents *Tc, *’Cs, chromium, and nitrate were found in greater
concentrations in soils within the SX tank farm boundary compared to soils outside the
SX tank fasm oundary. The elevated concentrations of 99T¢, 1¥Cs, chromium, and
nitrate ir e soil column inside the tank farm are attributed to waste leaks from
SSTs SX-115 and SX-108.

. the south end of SX tank farm, soil samples revealed that #Tc, 1¥Cs, chromium, and
nitrate are most concentrated in the lower subunits of the Hanford formation (H1 and H2)
and the upper Plio-Pleistocene unit (PPlz). In these hi—* oncentration ~ “ervals, *°Tc
ranged from 95,000 to 237,000,000 pCi/L; ""Cs rangea 125,000 to
95,700,000 pCi/g; chromium ranged from 3 to 218,000 mg/L; and nitrate ranged from
6,000t09 000 mg/L.

4.2 VADOSE ZONE CONTAMINATION

ith gross gamma ray and spectral gamma logging methods have been performed in boreholes
(drywells) within the WMA S-SX boundary. Figures 4-1 and 4-2 show the drywell logging
locations for S and SX tank farms, respectively. In addition to the vertical drywells, 10 of the
15 tanks in SX tank farm have horizontal laterals (horizontal pipes radiating from a central
caisson) installed approximately 3.1 m (10 ft) below the base of the tank. Except for SST
SX-113, which has five laterals, each of the other nine tanks that contain horizontal laterals has
three laterals radiating from a nearby caisson.

Gross gamma logging of the vertical drywells and horizontal laterals was performed to support
secondary leak dete  >n of the SSTs during the period 1961 to 1994. Readily useable gross
gamma-logging data are available dating back to 1974. An assessment of the historic gross
gamma-logging data collected from 1974 to 1994 determined that the data were useful in
providing information about the potential movement of gamma-emitting radionuclides in the
vadose zone (HNF-4220, Analysis and Summary of Historical Dry Well Gamma Logs for S Tank
Farm — 200 West; HNF-3136, Analysis Techniques and Monitoring Results, 241-SX Drywell
Surveillance Logs). No apparent movement of gamma-emitting radionuclides was identified in
an examination of gross gamma-logging data for the period 1975 to 1994 in the S tank farm
(HNF-3136); however, movement was observed in SX tank farm.
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Figure 4-2. Vadose ©  Monito = ;Network for SX Tank Farm in WT * S-SX.
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7.0 WI ARISK VALUATION

1.1iS section presents a summary of the initial long-term human health risk estimates associated
with the planned closure of the Waste Management Area S and SX (Addendum D-2). The risk
assessment for WMA S-SX was conducted prior to the completion of any waste retrieval
activities to support closure. Significant limitations and uncertainties are associated with the risk
assessment of WMA S-SX. Therefore, the inventory estimates, release mechanisms and
parameters selected to estimate groundwater concentrations, and the exposure assumptions are
considered biased high which results in conservative risk and dose estimates. A summary of the
uncertainties associated with this risk assessment are listed in Table 7-1 of Addendum D-2.

7.1 DESCRIPTION OF SOURC TERMS AND
RELEASE M__CHA. .31 3

Four separate source terms were considered for this risk assessment and consist of the following:
(1) past leaks and spills, (2) potential leakage during retrieval, (3) residual waste from tanks
following « »sure, and (4) residual waste from tank ancillary equipment (or pipe systems)
following closure.

ast leaks represent tank waste that has leaked into the vadose zone and has migrated through the
vadose zone for a number of years. The simulations for past leaks and spills do not attempt to
model a waste release; instead, they model the potential risk posed by the existing vadose zone
contamination footprint. Only tanks for which there is evidence of contamination in the vadose
zone through borehole logs and contaminant sampling and for which there is a vadose zone
wentory is included in the past leak analyses.

Retrieval leakage refers to release to the vadose zone that could occur during waste rc  :val
operations using water-based sluicing. For the purposes of this risk assessment, it was assumed
that: tanks would experience an equal leak loss volume of 8,000 gal per tank. A lower leakage
loss of 4,000 gal per tank was also used as a sensitivity case.

eleases from residual wastes (both frc  tank and tank ancillary equipment) would typically
occur over an extended period of time following closure of the tank farm when infiltrating water
would enter the tank or tank ancillary equipment, dissolve contaminants, and migrate into the
vadose zone and subsequently the groundwater. Modeling efforts for the nsk assessment assume
tt  waste from all tanks in WMA S-SX will be retrieved to the HFFACO goal of 360 ft*. For
residual tank wastes and residual ancillary equipment wastes, actual release mechanisms are
w nown at this time. Four different release scenarios were examined for contaminant release
from tank wastes and tank ancillary equipment; however the diffusion-controlled release
scenario was selected for the risk assessment.

Infiltration (recharge) can vary greatly depending on factors such as climate, vegetation, surface
condition, and soil texture. For the purpose of this risk assessment, a base case recharge rate of
100 mm/yr was used before closure. A modified RCRA Subtitle C Barrier is assumed to be in
place by the year 2050 and is assumed to function to its design estimate of 500 years. The
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7 1 z:ak Groundwater Concentrations at the
anceline ‘

Peak groundwater concentrations were predicted for the S tank farm and SX tank farm from all
sources evaluated in this risk assessment. Peak groundwater concentrations and associated
arrival times were calculated for all radiological and non-radiological COPCs and all tank rows
at the WMA S-SX fenceline. The following sections summarize the trends observed for each
tank fa

7.3.1.1 Peak Cumulative Grom1 vater Concentrations at S Tank Farm. Maximum

grc dwe con \trations occur along the row of tanks containing -110, S-111, and S-112
which is con uted primarily from hypothetical retrieval leaks. Peak groundwater
concentrations for *Tc, %1, and chromium are 5,100 pCi/L, 8.1 pCi/L, and 0.15 mg/L,
respectively. Groundwater conce: ons peak at approximately year 2060 and creases
through the end of the simulation period following the emplacement of the surface barrier at year
2050.

When hypothetical retrieval leaks are excluded, maximum groundwater concentrations of > Tc,
'21, and total chromium at the fenceline are consii ably reduced. Groundwater concentrations
reported from tank rows S-104, S-105, and S-106 is representative of vadose zone contamination
that is currently present. None of the other tank rows possess sufficient inventory to produce
groundwater concentrations in excess of the MCLs for any COPCs when retrieval losses are
excluded from the analysis. These results emphasize the importance of minimizing the losses
that occur during retrieval actions at the S tank farm. :

7.3.1.2 Peak Cumulative Groun * er Concentrations at SX Tank Farm. Maximum
groundwater concentrations occur along the row of tanks containing SX-107, SX-108, and
SX-109 which is contributed from vadose zone contamination that is currently present from all
three tanks. Peak groundwater concentrations for #Te, %1, tritium, "*C, chromium, nitrate, and
nitrite are 210,000 pCi/L, 400 pCi/L, 37,000 pCi/L, 26,000 pCi/L, 20 mg/L, 310 mg/L, and

190 mg/L, respectively. Groundwater concentrations peak at approximately year 2060 and
decrease through the end of the simulation period following the emplacement of the surface
barrier at year 2050.

Inventory from hypothetical retrieval leaks is not the primary contributor to elevated
groundwater concentrations as it is at the S tank farm. Inventory from contamination currently
existing in the vadose zone at SX tank farm is the primary contributor to elevated groundwater
concentrations. When hypothetical retrieval leaks are excluded, predicted groundwater
concentrations remain relatively unchanged because of the large inventories from past leaks at
tank rows SX-107, SX-108, SX-109, SX-113, SX-114, and SX-115. When hypothetical retrieval
leaks are excluded from tank rows without existing contamination, then maximum groundwater
concentrations at the fenceline are reduced. The emplacement and efficacy of the surface barrier
does not impact the results at SX tank farm to the same degree as the S tank farm. Because
future groundwater concentrations  deled from past leaks and hypothetical retrieval leaks peak
close to the time of barrier installation at year 2050; it does not appear that future concentrations
are affected by the emplacement of the surface barrier.
































































—

[0,0]

10

11
12

13

14

22

24
25

RPP-19774
Revis 1

AT 'ACHMEN. D-2

SIN  E-SHELL TANK 241-S-102 COMPG.JENT CLOSUnE
ACi1:vITY PLAN

e v
CH2M HILL Hanford Group, Inc.

Date Published
) iber 2004

‘ CHZMVIHILL

Hanford Group, Inc.

Post Office Box 1500
Richland, Washington

Pre :d for the U.S. Department of Energy
Off  of River Protection

Contract No. DE-AC27-99R1.14047













00 ~J O WL A~ Wi

10
11

12
13

14
15
16
17
18
19
20
21
22

23
24

25

26

1.0

2.0

3.0

4.0

5.0

6.0

RPP-19774,REV 1

CO

INTRODUCTION .ot e et eeeeeeeeeeeee st s esstessasntesssesseteeassssasessssssssensnesesnsessnnes 1-1
1.1 PURPOSE ...ttt easeaessseeeeesteesaueeeaneaeaesaataeaeaesanseessesssesessteesstarsessaasssns 1-2

1.1.1  Scope 0f Plan ....c.coceeveceiieiieiirietrcriececteicce st 1-2
1.2  REGULATIONS AND STANDAI.._J APPLICABLE TO SL . 3-102

COMPONENT CLOSURE ACTIVITY .ottt eeeetsnessesssresssaressoneesons 1-4

1.2.1 SST Closure Performance StandardsS.........cccovvivvovvcnveerieeieiircvenieesnineeenens 1-4

122 F v or Decontamination Standards ...........eeeeveeiieieieerereereeneoreeennnns 1-5
SST S-102 UNIT DESCRIPTION........ooooooooooooeooooroooee e 2-1
2.1 ANCILLARY EQU_ VMENT AND SUPPORTING INFRAL ...UCTURE....... 2-1
2.2 SST S-102 OPERATIONS HISTORY ...oociiierieereeeeeereeeeeeeseriesessesenseessssssasesnnes 2-4
SST S-102 RET™ ™AL AND CHARACTE™ ™ “TION...coviiioreieeeeeecee e 3-1
e 0S  RISK ASSESSMENT RESULTS ..ooooooooeoeooeoeooeooe oo 4-1
COMPONENT CLOSURE ACTIVITIES ..ot ee e e eeeesessetnssessasessnsaessaneees 5-1
5.1 ISOLATION OF TANK INFRASTRUCTURE FROM

ANCILLARY/SUPPORT EQUIPMENT .......ccoiemirrirmereeereinseressesiesesessessessesesenns 9=1
5.2 TANK STABILIZATION ...t et e e e e e eeee e eeneeeesaessieaeeseneanaa 5-5
5.3 LAND DISPOSAL RESTRICTIONS COMPLIANCE .....cooeeoeeeeeteeeeeeeeeeeenn. 5-5
5.4 SST S-17~ COMPONE!., CLOSURE A _.TVITY SCHEDULE......ccccceceuenn.... 5-6
5.5 FUTURE AMENDMENT OF SST S-102 COMPONENT CLOSURE :

ACTIVITY PLAN e et e e e e e e e e e et ee e e s e eesssasesasseseeannees 5-8
5.6  REPORT OF SST S-102 COMPONENT CLOSURE ACTIVITIES ................. 5-8
REFET TNCES ..ot eeteeee e eeeeeeeea s ettt n—e et ae et ——an—eeaarttareaartenrenaans 6-1

SUPPLEMENT

241-S-102 SEPA Checklist

111







O WO ~JO W b Wi

11
12
13
14
15
16
17
18
19
20
21
22

AEA
CFR
DOE
ECN
Ecology
EIS

... FACO
LDR
PUREX
RCRA
RCW
RDR
REDOX
RC

SAP
SEPA
SST
SST S-102
TSD
WAC
WMA

RPP-19774, REV 1

LIST OF TERMS

Atomic Energy Act of 1954

Code of Federal Regulations

U.S. Department of Energy

engineering change notice

Washington State De_ . __:nt of Ecology
env 1mental impact statement

Hai d Federal Facility Agreement and Consent Order
land disposal restrictions
plutonium-uranium extraction

Resource Conservation and Recovery Act of 1976
Revised Code of Washington

retrieval data report

reduction-oxidation

record of d  sion

sampling and analysis plan

State Environmental Policy Act
single-shell tank

sing shell tank 241-S-102

treatment, storage, and disposal
Washington Administrative Code

Waste Management Area
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1.0 INTRODUCTION

This document describes component closure activities for single-shell tank (SST) 241-S-102
(hereinafter referred to as SST S-102). SST S-102 is a tank containing mixed waste located in
Waste Management Area (WMA) S-SX of the Hanford Site. SST S-102 will be closed as part of
the accelerated retrieval and closure of SSTs in accordance with the Hanford Federal Facility
Agreement and Consent Order (HFFACO) Milestone M-45-00 (Ecology et al. 1989). This
component closure activity plan will comply with regulatory requirements including, but not

nited to, the HFFACO Milestones, Washington Administrative Code (WAC) 173-303,
“Dangerous Waste Regulations,” and the Dangerous Waste Portion of the Resource
Conservation and Recovery Act Permit for the Treatment, Storage, and Disposal of Dangerous
Waste, Rev. 7 (Ecology 2001), hereafter referred to as the “Site-Wide Permit.”

“Closure of SST S-102 will follow retrieval of tank waste” and be achiev ~ 5y the
characterization of residual waste, tank isolation, and stabilization of the tank. Closure will

_ywith 77Tl ds,inc” " g* " disp ractic )
forth in WAC 173-3 e tank contents will be performed by gathering in-
..k measurements and analyses of residual solid waste after retrieval. After characterization,
the tanks will be __ led and stabilized with grout” or other structural material in layers. Isolation
of tanks will be implemented and maintained with adm’~*-trative controls. Closure performance
standards will be implemented to minimize the need for further maintenance, control the post
closure escape of tank waste to protect human health and the environn t, and return land to
appearance of surrounding land area.

The SST S-102 tank component closure activities will supplement knowledge on closure
activities, regulatory processes, and provide lessons learned to accelerate future SST component
and WMA closure actions. As additional components within WMA S-SX undergo closure
activities, corresponding component closure activity plans will be developed as attachments to
the Waste Management Area S-SX Closure Action Plan (RPP-19773), which is Appendix D to
the Single-Shell Tank System Closure Plan (RPP-13774b). Each component closure activity plan
will require a modification to the Site-Wide Permit. Closure decisions made under corrgetive
actions for past practices (Part IV of the Site-Wide Permit) or a Comprehensive Environmental
Response, Compensation, and Liability Act of 1980 (1980) Record of Decision (ROD) will be
approved through incorporation into the Site-Wide Permit.

This component closure activity plan summarizes retrieval of tank waste, tank characterization,
the post-retrieval risk evaluation, efforts to isolate SST S-102 from the SST system, and SST
closure performance standards. Background information, conceptual tank stabilization, and
general closure information for this tank are provided in RPP-19773.

* See Preface.
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. Isolatiqn of the tank

Grout” fill to form a monolith consisting of three phases designed to (1) cor _ the
residuals and debris, (2) provide structural stabilization, and (3) fill the tank and risers to
the top of the dome and provide a protective layer against inadvertent intrusion. Grout
fill will contribute to treatment of the residual waste and debris and will provide the basis
for a variance to LDR treatment standards.

HFFACO Milestone M-45-06A required L _ .2 to submit to Ecology “a certified (Framework)
SST System Closure Plan” by December 19, 2002, “as a Hanford site-wide hazardous waste
facility permit modification...”. The mil one required DOE to include a characterization
approach for residual wastes and a risk assessment methodology in the plan. These submittals
were provided to Ecology. HFFACO Milestone M-45-06C required DOE to “submit to ™ :ology
a certified component closure activity plan” by September 30, 2004, “as an application for a

m¢ ficati to the Hanford site-wide hazardous waste facility permit...”. In addition, a State
Environmental Policy Act (SEPA) Checklist is being submitted concurrently with the application
for modifi ion of the Site-Wide Permit to support the SST S-102 component closure activities
(Revised Code of Washington, Chapter 43.21C, “Washington State Environment: Policy Act,”
[RCW 43.21C)).

HFFACO Milestone M-45-15 states criteria for interim completion of the SST S-102 waste
retrieval and closure demonstration project that must be met by December 31, 2005. One
criterion is “The S-102 de instration SST closure plan has been submitted by DC™ d
approved by Ecology.” Incorporation of this component closure activity plan into the Site-Wide
Permit through the permit modification process will meet this criterion. The other criteria are
“Full scale waste retrieval has been completed in accordance with applicable regulatory
requirements including Washington Hazardous Waste Management Act and requirements set by
this agreement [HFFACO] (DOE will document project data and results in a waste retrieval and
closure demonstration report [i.e., retrieval data report])”’; “Remaining wastes have been
adequately characterized, and a risk assessment, approved by Ecology, has been ¢« Hleted for
residuals remaining in the tank”; and “If appropriate, DOE has requested and Ecology has

a -oved, an ex tion to waste retrieval criteria pursuant to Agreement Appendix H.”

HFFACO Milestone M-45-15-T01, Final Completion of Tank §-102 SST Retrieval and Closure
Demonstration Project, s =s “Completion of the tank S-102 retrieval and closure demonstration
project is defined as the completion of necessary field project actions required by the approved
SST Hsure plan for S-102.” This milestone will be fulfilled when all actions described in this
component closure activity plan and required by the Site-Wide Permit are completed. The date
for completion of all project activities is December 31, 2006. Table 5-3 lists the milestones for
SST S-102 retrieval and component closure. Figure 5-2 shows the major SST S-102 component
closure activities. :

* See Preface.
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1 1.1 Minimize Need for Further Maintenance. Component closure activities planned for
SST S-102 are designed to minimize the maintenance required after the activities are complete.
Waste will be retrieved from SST S-102 to meet HFFACO retrieval goals, and the  k will be
isolated from the system. If the tank is filled as part of closure field activities, DOE will conduct
annual visual inspections of the tank farm surface in the tank vicinity. If the tank is not filled as
part of closure field activities, DOE will conduct annual visual inspections of WMA S-SX
surface in the tank vicinity and will continue to operate any existing liquid detection or
monitoring device, i.e., Enraf'. Other activities, such as capping lines and risers, covering the
tank, and providing run-on controls will serve to minimize the need for further maintenance.

1.2.1.2 Control the Post-closure Escape of Tank Waste to Protect Human Health and the
Environment. SST S-102 will be retrieved to the extent technically possible in accordance with
criteria set forth in Milestone M-45-00 and Appendix H of the HFFACO. Component closure
activities will include stabilizing any remaining wastes, complete filling of the tank for structural
integrity and intrusion prevention, and isolating SST S-102 from the SST system and the
environment. Stabilization, filling, and intrusion prevention are described in RPP-19773,
Section 6.0. 7 " "L ‘ivitiesy Tt Y T T T e T d ph acti
sealing off all pipes or other pathways between SST S-102andt __ .~ = of the SST sys

All of these activities will serve to control the post-closure escape of remaining dangerous waste
constituents. At later point in the overall closure of the SST system, DOE will undertake final
closure of WMA S-SX. Individual actions will be assessed for their impact on long-term
cumulative risk (i.e., WMA S-SX together with other adjacent or nearby non-tank risk sources).

1.2.1.3 Return Land to Appearance of Surrounding Land Areas. This closure performance
standard will be met as part of closure of WMA S-SX and is not a part of this SST S-102 tank
component activ _ plan.

1.2.2 Removal or Decontamination Standards

SST S-102 component closure activities will comply with WAC 173-303-610 (closure and
post-closure) and WAC 173-303-640(8) (tank system closure and post-closure care)
requirements. WAC 173-303-640(8)(a) requires DOE to demonstrate removal or
decontamination of tank waste residuals and structures to the extent practicable. Per

WAC 173-303-610(2)(b)(ii), such removal or decontamination must assure on a case-by-case
basis that levels of dangerous waste or dangerous waste constituents or residues do not exceed
those established by Ecology and in accordance with the closure performance standard of WAC
173-303-610(2)(a)(ii) for controlling, minimizing, or eliminating post-closure escape of
dangerous waste constituents to the environment. These levels are identified as clean closure
standards. Ecology’s Clean Closure Guidance (Ecology 1994) states that clean closure
decontamination levels for metal tanks are generally considered to be met upon meeting the
performance treatment standards contained in 40 CFR 268.45, Table 1 (debris rule treatment
standards). '

! Enraf - Nonius Series 854 is a trademark of Enraf-Nonius, N.V. Verenigde Instrumentenfabrieken, Enraf-Nonius
Corporation Netherlands, Rontegenweg 1, Delft, Netherlands.
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