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EXECUTIVE SUMMARY

This Rctricval Data Report (RDR) presents data showing that single-shell tank 241-C-203

(SST C-203) has been retricved to the limits of the vacuum retricval system (VRS) technology
and that tank waste residuals in SST C-203 do not exceed 30 ft*, Thesc achicvements satisfy the
tank wastc retricval criteria established by Milestonc M-45-00 of the Fanford Federal Facility
Agreement and Consent Order (HFFACO). This RDR also summarizes the potential risk to
human health from wastc remaining in the tank, provides details on the VRS technology and its
performance in the SST C-203 retricval campaign, and describes measures taken to prevent and
detect leaks during retricval.

The SST C-203 rctricval campaign began Junc 30, 2004, SST C-203 was retricved using a VRS,
which used vacuum pumps to mobilize and remove waste from the tank, Usc of this system
minimizcd both the need to add water to the tank and the in-tank pooling of liquids. Removed
wastc was diluted with raw water and transferred to double-shell tank 241-AN-106 (DST AN-106).

The SST C-203 lcak detection, monitoring, and mitigation program used during retricval focuscd
on a mitigation stratcgy to control potential Icaks. Bascd on the available data, there was no
evidence of a tank lcak occurring during SST C-203 retricval operations. A minor (30 mL)
watcr lcak that occurred in equipment located on a skid was containced and mitigated.

On March 24, 2005, representatives of the U.S. Department of Energy (DOE) and CH2M  [ILL
Hanford Group, Inc. (CH2M HILL) dcterminced that the technical limit of the VRS ) retricve
waste from SST C-203 had been reached and briefed the Washington State Department of
Ecology. In determining that the VRS's capacity to remove waste from SST C-203 hadb 1
rcached, DOE and CH2M HILL rclicd on the following:

a. Dccreases over time in the specific gravity of the recovered waste stream.
b. Dircct visual observation of the waste remaining in the tank bottom.

c. Analysis of retricval data on the ratio of water used to waste retricved.

d. Volume of residual waste at the end of cach operating day.

Subsequent measurement of the residual waste in SST C-203 using topograph 1l mappir  and
survey techniques in accordance with Attachment 1 to HFFACO Appendix H and RPP-23403,
Single-Shell Tank Componcnt Closure Data Quality Objectives, cstablished that the volume of
wi naining in SST C-203 was 18.5 ft®, with an upper confidence ler ~0f19.9 A%,

SST C-203 held approximately 2,640 gal (353 ft*) of wastc at the start of retricval. Based on the
difference between the starting and ending volume estimates, approximately 2,501 gal (334 ft)
of wastc were retricved from SST C-203 and transferred to DST AN-106. No lcaks from

SST C-203 werc detected during retricval operations.

The inventory of constitucnts in the SST C-203 residual waste was determined by laboratory
analysis of wastc samples taken after the complction of retrieval. The risk assessment for the
residual waste in SST C-203 based on sampling analyscs shows that the estimated Incremental
Lifctime Cancer Risk, Hazard Index, all pathways farmer dosc, target organ dosc, and intruder
doscs arc two to four orders of magnitude below the performance objcectives preseribed for
closurc of the Waste Management Arca C, which includes SST C-203.

DOE has no reccommendations for additional retricval actions at SST C-203 becausc Milestone
M-45-00 retricval criteria have been satisfied, and retricval is complete.
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1.0 INTRODUCTION AND BACKGROUND

Ifanford Federal Facility Agreement and Consent Order (HEFACQ), also known as the
Tri-Party Agreecment (TPA) (Ecology ct al. 1989), Milestonc M-45-00 requires the

U.S. Department of Energy (DOE) to retricve waste from all single-shell tanks (SST) at the
Hanford Site. This report describes the retrieval of waste from SST 241-C-203 (SST C-203),
which is onc of four 200-scries SSTs constructed to storc waste in Waste Management Arca C
(WMA C). The DOE began retricval of SST C-203 waste on Junc 30, 2004, and completed
retrieval opcrations in compliance with Milcstone M-45-00 requirements on March 24, 2005.

Plcasc note that source, special nuclear material, and byproduct matcrials, as defined in the
Atomic Energy Act of 1954 (AEA), as amended, arc regulated at DOE facilitics exclusively y
DOE acting pursuant to its AEA authority, DOE asserts that, undcr the AEA, it has solc and
exclusive responsibility and authority to regulate source, special nuclear, and byproduct
matcrials at DOE-owncd facilitics. To the cxtent that this RDR document provides data or
discus ns about matcrials regulated by the AEA, that information is provided for informational
purposcs only.

1.1 PURPOSE

This Retricval Data Report (RDR) provides information required by Scction 2.1.7 of Appendix |
to HFFACO. The report documents the SST C-203 retricval campaign, retricval system
performance, and post-retricval activities including the residual waste volume de  nination and
samp! ;and analysis of the residual. This report describes the performance of the vacuum
rctricval system (VRS), presents data confirming that the completed retricval meets Milestone
M-45-00 retricval criteria, and summarizes the potential risk to human hcalth from wastc
remaining in the tank.

1.2 HISTORY

Construction of SST C-203 began in 1943 and was complcted in 1944. The tank was placed in
serv  in 1947, receiving metal waste m the B Plant bismuth phosphate process through
January 1948. SST C-203 was subscquently sluiced for uranium recovery from March 1953
through January 1955. A visual inspection was conducted, and the tank was declared cmpty
(RPP-15408, Origin of Wastes in C-200 Series Single-Shell Tanks).

In November 1955, SST C-203 rcecived cold uranium waste generated during plutonium-
uranium cxtraction (PUREX) pilot plant studics. This waste was removed in December 1955.
Shortly thereafter, SST C-203 began receiving wastce from rescarch and development activitics
conducted at the hot scmiworks facility. Waste was transferred from SST C-203 to SSTs C-109
and C-104 during 1970, and SST C-203 was removed from scrvice in 1976 and interim stabilized
in 1982 (RPP-15408).

Onc unplanncd release (UPRY) is associated with SST C-203 (UPR-200-E-137) when over a
period of 2 to 3 ycars, precipitation entered SST C-203, migrated through the saltcake, and either
beecame entrained in the saltcake or Icaked out of the tank). The relcasce was estimated to be

]-l
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approximatcly 400 gal (HNF-EP-0182, Waste Tank Summary Report for Month Ending

September 30,

2005).

1.3 REGULATORY REQUIREMENTS

Retricval of waste from SST C-203 and submittal of this RDR are necessary requircments for
- ising the Hanford SST system. The TPA establishes volume and technology criteria for
closing SST C-203. TPA Milcstone M-45-00 provides in part:

Closurc will follow rctricval of as much tank waste as technically possible, with
tank waste residucs not to exceed ... 30 ft* in cach of the 200 scrics tanks, or the
limit of waste rctrieval technology capability, whichcver is Icss. If the DOE
belicves that waste retrieval to these Ievels is not possible for a tank, then  'OE
will submit a detailed explanation to EPA and Ecology cxplaining why these
levels cannot be achicved, and specifying the quantitics of wastc that the DOE
proposcs to Icave in the tank. The request will be approved or disapproved by
EPA and Ecology on a tank-by-tank basis.

Scction 2.1.7 of Appendix I to the TPA Action Plan provides:

2.7

Retrieval Data Report/Appendix H Requcst for Exception

Once DOE has completed the retricval actions described in the TWRWP, OE
will cither complete and submit to Ecology within 120 days its retricval data
rcport, or a request for exception to retricval criteria per Agreement Appendix H.
The request for exception to retrieval criteria option is only applicable for SSTs
and the requircments of that request arc identificd in Agreement Appendix H,
Attachment 2.

At a minimum, DOE’s Retricval Data Report will include:

Residual tank waste volume measurement, including associated
calculations

The results of residual tank waste characterization

Retricval technology performance documentation

DOE’supds st

Discussion of feasibility/viability of other available retrieval technologies,
the feasibility of developing additional retricval technologics, associated
dctailed cost cstimates and amount of additional waste that could be
rcmoved

Opportunitics and actions being taken to refine or develop tank waste
retricval technologics, bascd on lessons leamed

LDMM monitoring and performance results

DOE’s recommendation for further action and proposed schedule(s).

ata from this report will be used by Washington State Department of Ecology
{Ecology) and DOE in making WMA-, tank- and component-specific closure
decisions. Single or multiple tank and componcent actions will be included in this
rcport as appropriate.
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14 RE-RETRIEVAL CONDITIONS

This scction summarizes ¢ physical condition of the tank, the ancillary cquipment uscd during
retricv.  and the wastce residing in the tank when retricval began.

1.4.1 Single-Shell Tank C-203 Description

SST C-203 is 20 ft in diamcter with a 24-ft opcrating depth, a 25-ft overall height, and an
operating capacity of 7,352 ft’. The structure consists of a carbon-steel lif  inside a reinforced-
concrete shell with the top of the tank approximately 12 ft below grade. A manu  Enraf?
installed in SST C-203 was brought online in October 2003 to measure waste volume.

Figure 1-1 presents a generalized profile view of a C-200 scrics tank.

The SST C-203 sidewall is a vertical cylinder. The tank knuckle region curves in from the
sidewa 1ind about 36 vertical inches down to the tank bottom. The tank bottom is shaped like a
shallow dish; the middlc of the dish is deeper than the top rim. From the rim, the dish slopes
very gradually down and in to the midpoint of the tank bottom. The bottom has a 6-in. depth at
the center and a total volume of approximately 43 ft’ below the rim. A weld line visible when
not covered by waste joins plates below the rim. The portion of the tank bottom below the weld
linc has a volume of approximately 35 ft>. A singlc stiffencr ring is located at the top of the steel
liner at 25 ft 6 in. above the bottom of the tank, Internal tank dimenstons are documented in
CVI-73550, Drawings D-20, Typical Sections for 20 fi Tanks and Drawing D-23, Structural
Steel Lining for 20 ft Tanks.

1.4.2 Ancillary Equipment Providing Access to Single-Shell Tank C-203

Onc pump pit, six riscrs, and a hatchway penctrate the SST C-203 roof, providing access to the
interior of the tank. Two of the risers, R-9 and R-10, are located in the pump pit. The pit and the
other risers arc located from the tank roof to slightly above grade. Figure 1-2 provides a
top-down vicw of SST C-203 and includes the pit, riscrs, and hatchway. Table 1-1 provides
basic information on the SST C-203 riscrs and hatchway before retricval began.

! ENRAF is a registercd trademark of Enraf-Nonius, N.V. Verenigde Instrumentenfabricken, Enraf-Nonius
Corporation Netherlands, Rontegenweg 1, Delft, Netherlands.

1-3
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Figure 1-2. Configuration of SST C-203 and Adjacent Facilitics.
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DOCUMENT STRUCTURE

This report is organized to present information required by Scction 2.1.7 of Appendix [ to the
HEFACO Action Plan (Table 1-2).

Scction 1, Introduction and Background, discusses the purpose and scopc of SST C-203
retricval, prescnts requirements applicable to the retricval and this report, deser s the
tank and certain associated equipment, summarizes the operating history and in-tank
conditions when retricval began, and outlines the report structure.

Scction 2, Retrieval System Description, describes retrieval system design, construction
and operation, lists major retricval system components, depicts the retricval  rocess, and
presents a retricval chronology.

Scction 3, Retrieval System Performance, cvaluates how well the retricval system
performed and indicates lessons lcarned and process improvements that may be
implemented in future retricvals.

Section 4, Leak Detection, Monitoring, and Mitigation (LDMM), describes DMM
mecthods and procedures, presents an LDMM chronology for SST C-203 retricval, and
summarizes LDMM results.

Secction 5, Limits of Technology, reports the method and findings used to determine that
waste was recovered to the limit of the retricval technology.

Scction 6, Single-Shell Tank241- C-203 Residual Waste Volume Measurement, describes
the mcthod for determining the volume of residual waste in the tank and presents results
of the volume measurement process.

Section 7, Residual Tank Waste Characterization, lists requirements for charactcrization
"tank waste, describes methods and procedures used to sample and analyze the waste,
and describes the results of laboratory analysis.

Scction 8, Post-Retrieval Single-Shell Tank 241-C-203 Risk Assessment, mmarizes the
stential risk to human health from SST C-203 residual waste. This section identifics

and scs constitucnts of potential concem (COPC) in the waste, describes the cffects
ofr I and closure on lor ~ term risk, presents expected cumulative b s of
sou ns, relates  culatcarisk to-  idual waste volume, ands  n: Il

conclusions of the risk asscssment.

Scction 9, Additional Retrieval Technologies, identifics other technologices considered for
retricving waste from SST C-203. The scction describes available and future
technologies and alternative retrieval scenarios, evaluates alternative methods, and
assesscs the utility of deploying additional technologices in SST C-203.

Section 10, Recommendations for Further Actions, discusscs recommendations for future
actions associated with SST C-203 and opportunitics to refine future retricval operations
at other tanks bascd on lessons lcarned.

Scction 11, References, contains references for material cited in the report.
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20 RETRIEVAL SYSTEM DESCRIPTION

2.1 BASIS

The SST C-203 retricval system was designed and constructed in accordance with RPP-16525,
Rev. 6, C-200-Scries Tanks Retrieval Functions and Requirements. The functions and
requircments document is the predecessor to the tank waste retrieval work plan (TWRWP) now
prescribed in Appendix I to the HFFACO. The system was operated in accordance with
RPP-16945, Rev. 5, Process Control Plan for the 241-C-200 Series Waste Retrieval System,

22 OVERVIEW

SST C-203 was retricved using 2 VRS that consisted of an articulating mast systcm (AMS) with
a vacuum hi |, a vacuum pump, a slurry vessel, and a number of slurry transfer pumps.
Auxiliary components included a ventilation system, control trailers, and associated pip  ;and
utilities.

The AMS was remotely manipulated to retrieve waste from SST C-203. Vacuum pumps were
uscd to create a vacuum to draw the waste up through the AMS depositing the waste in the slurry
vesscl while routing air through the vacuum skid back to the tank being retrieved. The deposited
wa: in the slurry vesscl was handled as a batch. Each batch was further diluted with water as
nceded and pumped though an aboveground hose-in-hose transfer line (HIHTL) to DST AN-106.

2.3 RETRIEVAL SYSTEM EQUIPMENT

The VRS uscd the available access ports and risers on SST C-203 to install the AMS and various
other supporting cquipment and instruments. The AMS was conncected above ground to 2
vesscl/pump skid and a vacuum pump skid. A control trailer was deployed to monitor and
control the waste retricval activitics and operation of the AMS. Additionally, active vent ition
was connccted to the tanks using a portable exhauster. The function and opcration of the various
VRS components and skids are discussed in Scetions 2.3.1 through 2.3.5. Refer to Figurc 2. for
a schematic of the VRS.

2.3.1 Articulating Mast System

The AN__ consists of a hydraulically powered articulating arm with a vacuum head that could be
rotated, extended, and retracted as necessary 1o reach all sections of the tank floor. Refer to
Figure 2-2 for a graphic depiction of the AMS. A photograph of the vacuum head is provided in
Figure 2-3. A scries of five scarifying, high-pressure, low-volume water jets, located on the
outside of the vacuum head, were used to dislodge waste as nceded, and air ar  water were
added within the mast to assist in pncumatically transporting the waste up the 40-ft mast and
through piping to the slurry vessel.

2-1
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Water use was measured at various points in the retricval process. The flowmeter locations are
provided in Scction 3.1. The slurry vessel was mounted on load cclls that measure the weight of
the vessel and its contents. The capacity of the slurry vessel was also measured using a radar
liquid :vel instrument.

The CCTV was used during the retricval campaign to monitor retricval activitics and, in
conjunction with water usc estimates, generate rough cstimates of the remaining waste. When
rctricval was completed, a vidco was used to gencerate three-dimensional (3-D) images of the
contents remaining in the tank. The residual waste volume was calculated using computer aided
as-bui drawings of the tank and the final configuration of the wastc.

25 ENVIRONMENTAL CONTROLS

AIR 03-704, Approval of Notice of Construction for 241-C-200 Series Tanks Retrieval, and
RPP-16525 imposc a varicty of environmental controls. Thesc are summarized in Sections 2.5.1
through 2.5.5.

2.5.1 Exhauster Operation

A portable cxhauster was opcrated continuously while thc AMS was in use to abatc fog
generation that impaired CCTV visibility. Controls were established to ccase retricval
operations if the exhauster was not fur  oning. Also, retricval proc  operators depe on
the CCTYV to safecly and cfficiently position thc AMS suction head insidethe  :(torc

waste. The exhauster is also used for control of radioactive/nonradioactive air emissions and
prevention of flammable gas buildup within the tank.

2.5.2 Vacuum Routing

Vacuum cxhaust drawn from the slurry vesscl was routed back to SST C-203. SST C-203 was
maintaincd under a ncgative pressure during retricval activitics.

2.5.3 Leak . tection, Monitoring, and Mitigation
The opcrating strategy incorporated the philosophy of minimizing liquid available for lcakage
from the onsct of retricval. This was accomplished by the following:

a. Limiting the power-pack hydraulic pressure of the water feed provided to the AMS to the
minimum practical for cffective retricval operations.

b. Providing carc not to penetrate the tank bottom during AMS installation.
¢. Monitoring liquid levels insidc the tank while retricving using a vidco camera.
d. Minimizing the presence of liquid pools to the extent practical.

The Icak detection and monitoring techniques used are discussed in Section 4.2,

2-5
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3.0 RETRIEVAL SYSTEM PERFORMANCE

The goal of the SST C-203 tank retricval campaign was “,..retricval of as much tank waste as
technically possible with tank waste residucs not to exceed...30 ft* in cach of the 200-serics
tanks, or the limit of waste retrieval technology capability, whichever is less” (HHFFACO
Milestone M-45-00). This scction discusses the SST C-203 retricval system performance in
terms of residual waste, retricval duration, and water use. In addition, this section compares the
achicved retricval results against predicted performance and evaluates the impact of lessons
Icarncd on futurc vacuum retricvals. Retricval and performance data are included in thiss  ion.

The retricval system was operated 34 days over a 265-calendar-day period, recovering 2,501 gal
of wastc in 188 batches. The waste was retricved at varying rates (4 to 133 gal of C-203 waste
per batch) over time. The retricval system performed to the limit of the technology selected,
which is deseribed in Scction 5.0.

3.1 RETRIEVAL PROCESS DESCRIPTION

The SST C-203 retricval stratcgy consisted of low-volume water retricval using a VRS to
remove waste from the tank while minimizing water additions and liquid pooling in the tank.
Vacuum pumps were used to mobilize and recover waste via the AMS and deposit the waste in a
slurry vessel located above grade. Mobilized solids were diluted in the slurry vessel with raw
water and then pumped to the receiver DST AN-106 through an HIHTL. The cntire process was
monitored to facilitate waste retricval and minimize free liquid in the tank. The composite
matcrial received at DST AN-106 consisted of mobilized tank waste and water . led to assist
wastc retricval and transport. In-tank and cx-tank water additions were added to the wastc at
various stages of the process. In-tank water additions resulted primarily from waste mobilization
activitics and included (1) scarifying water to break up and move v e, (2) flushwa o mon
waste from the knuckle on the tank floor, (3) drain water from the vacuum scparator el

(4) drain water from the slurry vesscl, and (5) drain water from the exhauster. Ex-tank water was
primarily used for transport of wastce solids as (1) AMS lubrication water, (2) Hydrotrans® water
for mobilizing wastc solids in the slurry vessel for transfer, and (3) dilution water to reduce
slurry density and flush transfer lincs to DST AN-106. The majority of AMS lubr™  tion water
remained in the mast, but some could have returned to the tank when the vacuum was stopped or
there was insufficient vacuum. Figure 3-1 represents a diagram of the retricval process. * ¢
flowmetcrs shown in Figurc 3-1 arcde.  )ed in Table 3-1.

The two primary sources of water were low pressure (FM-4) and high pressure (FM-2). The sum
of the valucs from thesc 2 meters accounts for the total water used. High-pressurc water was
uscd for onc purposc: in-tank scarifying. Low-pressurc water was used for multiple purposcs as
both in-tank and cx-tank water.












Page 33 of 102 of DADI&28U40

RPP-RPT-26475, Rev. |

determining the final waste volume. The final volume measurement indicated that about 139 gal
of waste remained in SST C-203. Further discussion of the residual waste volume measurcment
is presented in Section 6.0. Detailed data for each operating day for SST C-203 is found in
Table 3-2, for DST AN-106 is found in Table 3-3, batch by batch for specific gravity is found in
Table 3-4, and for water usc is found in Tablc 3-5.

! Pre-retricval goals for the system performance were provided in various planning documents
(Table 3-6) and these were used to evaluate the actual retricval system performance following
the campaign.

3.3 PREDICTED VERSUS ACTUAL TECIINOLOGY PERFORMANCE

The retricval data was uscd to evaluate the system’s performance against the pre-retricval go:

as shown in Table 3-7. The system exceeded expectations for the residual waste volume
cstimate. The post-retricval calculations indicated that the performance indicators for waste
volume retricved, retricval time, retricval rate, and total water usc fell short of their targets. The
performance curves presented in this scction indicate that the system performed  expectations
until the end of the campaign as less waste was available for retricval.

3.3.1 esidual Waste Volume

The VRS retricved to its limits and Icss than 30 ft® of residual tank waste. The performance of
the system to its limits and the final residual volume are discussed in Sections 5.0 and 6.0,
respectively, The waste retricval technology was cffcctive enough that a physical change
between the initial and final waste was observed. Through retrieval, waste was removed, lcaving
bchind a gravelly, solid waste in SST C-203.

3.3.2 Water Usc

The retricval campaign used an estimated 62,661 gal of water. Water usc was significantly
reduced when transfer line flushes were decreased from once per batch to every third batch
beginning in November 2004 (operating day 12). The reduction was made afier trends in

opcrati  data showed that the waste was sufficiently diluted prior to cntering the [ T to
minimizc the risk of linc plugging. Water usc incrcased, however, as the waste behavior became
m  gra  -like and less mud-like. ...cretricval wasmi  cffective in ying the mobilc,
mud-like waste than the solid, gravel-li!  waste.

Removing the gravel-like waste required greater amounts of both in-tank and ex-tank water.
In-tank water usc totaled about 15,000 gal and cx-tank water use was nearly 48,000 gal.

F__ rc 3-3 presents water usc on cach operating day of the S_ . C-203 retricv.  campaign
scparated into in-tank and ex-tank water. In-tank water usc increased noticeably toward the end
of the campaign (Figurc 3-4). Overall far more ex-tank water was used than in-tank water as
indicated in Figure 3-5, reducing the risk of Icak loss associatcd with the volume of water used.
Water usc and disposition results arc explained further in Table 3-8.

3-5
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Table 3-4. Water Use Data. (2 sheets)

2

3 4 5 6 7

-2 FM-3 FM-6
FA-1 Water Added for | Low Pressure Water FM-4 FM-5 Pump/Line Flush

Day of Inlet Water Meter® S¢  ifying Meter Raw Water Supply | Iydrotrans Water Water

Acivit' ™y [ e “@d 1 @ | @b | @ [ o y | @b | @ | ew | @

30 - - 33 4.4 1883 251.8 2054 274.6 967 129.3 839 1122
31 - - 6.8 3324 444 4 3,833 512.5 1,932 258.3 1,221 163.2
32 — - _ 13.5 1,414 189.1 1,584 211.8 802 107.2 514 68.7
1 - - 26 _ 35 4078 $45.2 4474 598.2 2406 321.7 1,258 168.2
34 17,094 2.285.50 - 0.0 3,594 480.5 3946 527.6 2.199 2940 1.221 163.2
Total 65,155 8,711.3 | 4,658 6229 |51,898 6,938.8 |58,003 7,755.0 | 22,811 3,0498 | 25342 3,388.2

* An operating day is defined as a day when
(e.g., December 28, 2004, water addition was made,

®Derived from weekly meter readings.
€ Conversion to cubic feetis 1 gal = 0.1337 f>.

-- No meter reading taken on this day. Cum

livev

s reflected in subsequent meter reading.

ivities occurred (maintenance, flushes, water additions, ransfers, etc.), but there may or may not have been actual waste retrieval
no transfer occurred).
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Table 3-7. System Performauce Summary.,

Measurement Go Actual Achiex:e d .

______ S Expectations?
Remaining tank waste residues vodume (Y <3 18.5° Yes
Volume of waste retdeved (‘gali;" ~2 600 2.501° No
Roteieval time {days) . . 7 34 ) N
Retvivval mte (gal of waste per bateh) 40 {o HU 1 Ko
Total water use (gal) ' 14,000 to 42,000 62,661° No

* See Table 3-6.
hRemaiuing sk waste eovidues wolume reported in RPP-CALC- 23672, Calanlation for the Post-Retrieval Waste Fobwue
Derprmination fir Single-Skefl Tark )41-C-29 1.
“This ts calculated Bom the difforence betacen the initial waste volame wnd the final waste calwse:

2,540 gad waste - 139 gal vesie = 2,501 il waste
*Retrieval rate was caledatod wsisg the volarse retrieved From SET C-2073 and the wotad butehes, as follows:

Voiure of waste cegrieved from BT (2,501 gad) -+ Total sumber of batehes {188) = 13
“Total water uae = 58063 gal (FM41 + 4,658 gal (FM-23+ 62,661 gal.

Figure 3-3. Daily Comparison of In-tauk and Ex-tank Water.
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* Sporadic increasing C-203 volume and todal negative volume are anomalics of daily reateriad bajanse
calndations resulting from measurernent erroy inberert 1o the Howmetars and systeny holdups.

Figure 3-5. Overall Proportion of In-tank and Ex-tank Water.

24%

Ex-tank water (water added to the retrisved wasle aiter it was removed from
the tank, but before it was transferred to the DST).

in-tank water (water added to the waste prior to reltrieval while it stil resided
in the 55T,
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Figure 3-6. Retrieval Rate During Campaign.”

Gatlons of Waste Retrieved por Bateh

* Sporedic values tess than zera are agonabes of daily material balance calculations resulting
from measneement error inherent in the flowmeters, nitial waste volurs etinwaie, and
systom holdups.

During the testing at the CTF, it was also observed that the retrieval efficiency could be affected
by the gpproach wsed 1o “mine” the waste or simulant. Higher retrieval rates with increased
solids concentrations were demonstrated during the testing by submerging the vacuum intake of
the AMS into the waste versus “skimming” the surface. Test resudts are documented in
RPP-RPT-23156, (200 Vacuum Rewrieval Svstem Waste Retrieval Simulations Report.

These changes in transter line configuration and vacuun intake positioning were implemented at
88T C-203 to improve retrieval efficiencies when the retrieval eperations were resumed in
January 2005. The changes in transfer line configuration and vacuum intake positioning resulted
in modest improvenents in retrieval performance. §t was discovered after the reteieval campa’
ended and the system was being relocated to another C-200-series SST, that the wfer piping
was restricted between the slurry vessel and the AMS. The area containing the Tetion was
not visible without disabling the transter piping, thus would ot have been discovered during
routing inspecltions.

334 Retrieval Tine

The pre-refrieval estimate of 7 days was underestimated. The VRS had retrigved more than 50%
of the total residual waste by day 7 of the campaign (not including days when no waste was
retrieved); however, the system continued to recover measurable volumes of waste through

day 27. The campaign was extended another 7 davs beyoud that to recover addjtional waste by
working to the lismis of echnology.

‘The pre~retrieval prediction was hased on performance data observed daring CTF simulations
prior to startup. The simulations were conducted at CH2M HILL CTF using waste simulants
derived from generator knowledge contained in RPP-14627. The waste simulant resembled the
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sticky viscous matcria! identified in the report. The mock retricval system was able to suction
the waste out of the tank by adding limited quantitics of water to change its consistency to a
noncohcesive mud-like substance,

Initially during retrieval of SL. C-203, thc waste bchaved in a manner similar to that . scrved at
the CTF. As the campaign progressed and wastc was removed from the tank, the waste
charactcristics became less favorable for retricval. The wastce, rather than resembling 2 mud-like
substance after addition of water, broke into chunks having a gravelly appcarance. This material
rcquired considerably more effort to be lifted out of the tank and remain suspended through the
rctricval system process. The material had a tendency to settle quickly, requiring more water and
greater agitation to suspend the particles.

The retricval operations took longer as a result «  the lower retricval rate stemming from the
waste behavior changes. The total campaign duration in terms of calendar days was

« siderably longer than estimated. Lessons e ced from the retricval of SST C-203 will be
applied when estimating retricval times required for futurc retricvals.

3.4 LESSONS LEARNED

SST C-203 retricval was the first use of the VRS in a radiological environment for recovery of
tank solids. A workshop was held on April 29, 2005, to discuss and document lessons learned
during SST C-203 retricval. Many lessons were learned that will improve pre-retricval
predictions and overall system performance,

The following is fcedback of what worked well:

a. The VRS can be uscd successfully in a radiological environment to achicve the HFFACO
Milcstone requircment for residual waste volumes.

b. The intcgration of rugged industrial equipment with proven performance and reliability
resulted in a VRS that could perform beyond predicted operating parameters.

c. Trials at the CTF accclerated system improvements and troubleshooting.
d. Supporling technical documents were wi developed.

c. Ventilation system improvements from lcssons lcarned at SSTs C-106 ai S-112 resulted
in greater reliability.

f. Vidcos and stills (picturcs) were invaluable.
Data collection systems were reliable and provided an abundance of information.

h. Communication was improved with Ecology, which resulted in greater confidence that
the limits of technology had been reached.

Lessons Icamned that arc being reviewed and will be implemented in future SST retricv: :as
appropriate include the following:

a. lodify schedules to more accurately reflect the appropriate allocation of time to achicve
ic retricval goals.

b. Shorten vacuum linc length further by relocating the vessel pump skid closer to the AMS.
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. Straighten the vacuum line from the AMS hecadto . vessel/pump skid as much as

possible, and inspect for restrictions dur g installation.

. Reduce line flushes further, as appropriate, to limit the amount of water used.

Increasc the opening arca of the AMS s tion head sereen from 3/8-in. to 5/8-in.

Increasc the size of the slurry vessel fro 250 gal to 400 gal to improve ¢ batch
cfficiency.

. Increasc communications among wastc retricval system operators to cnable lessons

lcamed and improve consistency of operating techniques.

. Account for interfaces betwecn instrumentation (¢.g., install an orifice ahcad of FM-4 to

restrict flow to the range of downstrcam meters).

Increase the size of the heat exchanger to cool the vacuum pump scal water and reduce
tank fogging.

CONCLUSION

The VRS successfully met HFFACO requirements for the SST C-203 retricval campaign.
Howcver, compared to performance goals, changes in waste behavior affected performance,
lengthened retricval time, and required greater use of water. Many lessons were lcamned that
should improve pre-retricval planning and system performance.
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system. The material balance is performed to account for all of the water and waste that move
through the system. A material balance discrepancy (MBD) occurs when the amount of matcrial
going in and coming out does not match the change in the system. This calculation is presented
in RPP-CALC-26330. Thc material balance is calculated using this basic equation:

Material balance discrepancy (MBD) = start volume + additions — removals — ending volume

Waste transfers have permissible MBD limits bascd on system-specific variables and estimated
accuracices of instrumentation. The MBD limit w : calculated as the limit of error associated
with all volume mcasurcments or volumc cstimates associated with the SST C-203 retricval
process. Should the MBD exceed the limit of error, the difference between the MBD and the
limit of error is called waste unaccounted for (WUF). Therefore, if the MBD is

a. Ncgative, the WUF =0.

b. Positive but < limit of error associated wi  the SST C-203 retrieval volume
mcasurcments or volumc estimatcs, the WUF = 0.

c. Positive and > limit of error associated with the SST C-203 retricval volume
mecasurcments or volume estimates, the WUF = MBD - limit of crror.

The limit of error is assumed to be the following:

limit of crror= (T Uaz)'/‘

where U, = uncertainty with strcam 1, U; = uncertainty with strcam 2, etc.

The square-root-of-the-sum-of-squares method fi  estimating the limit of error is bascd on an
assumption of indcpendence between the variables. Details of the uncertainty calculations can
be found in RPP-CALC-26330.

Bcecause of the greater accuracy associated with the DST AN-106 Enraf gauge when compared to
the accuracy of the flowmeter/totalizer, the same system used in Section 3.2, whi  included the
SST C-203 retricval system and DST AN-106, was sclected as the primary system around which
the material balance was performed.

The primary system matcrial balance had an MBD of -1,488 gal, well within the uncertainty of
+2,485 gal. The WUF for the primary MBD is zcro, thereby cstablishing no evidence of a leak
during retricval. Morc tailed results are presented in RPP-CALC-26330.

4.2.2 _ouble-Shell Tank AN-106

422.1 Liquid "~ :vcl Monitoring

Daily liquid level measurements were recorded for the recciving DST AN-106. The Enraf
device is capable of accurately measuring liquid level changes of 0.01 in.. Sce Scction2.4 ra
description of how the instrument functions.

During retricval therc was no evidenccof arclea  from tank AN-106 based on results ol quid
Icvel monitoring. A consistent increase in liquid level was noted in DST AN-106 throughout
retricval, with the exception of a single mcasurement (March 15, 2005) where a decreasc of

339 gal was obscrved. This level decrease can be attributed to evaporation during the downtime
between February 1, 2005, and March 15, 2005 (RPP-CALC-26330). Additionally, no leak
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4.3.1 Single-Shell Tank C-203
A summary of the SST C-203 mitigation stratcgy is as follows:

a. Addition of watcr to the retricval tank was minimized and liquid pools that formed were
removed to the cxtent practical.

b. Waste was retricved to the cxtent practical by working from the center of the tank
outwards. In the center-out retricval strategy, dissolved waste and interstitial liquids
drain quickly into a central pool and can be rapidly pumped from the tank if a leak is
detected.

c. Retricval activitics were performed only while a video camera was in place to observe the
AMS vacuum hcad and waste surface.

d. Equipment handling controls were used to minimize the potential for dropping cquipment
into the tank, which could potcntially penctrate the tank bottom during i tallation.

¢. The hydraulic pressure to the AMS was  Juced to the cxtent practical while still
permitting acceptable AMS operation to minimize the potential for putting cxccessive
pressurc on the tank wall during retricval opcrations.

f. A benchmark level was maintained to ensurc low head of introduced q 1. The waste
level did not exceed this benchmark. For SST C-203, the benchmark was 17 in. as
mcasurcd by manual tape from the tank sidewall (2,933 gal of wastc).

[nitially the SST C-203 rctricval process was predicted to last only 7 days, minimizing the
amount of time for liquid to lcak from the tank. As discussed in Scction 3.0, the retricval  rocess
took longer than planncd and more water was uscd during retricval than expected. Asares
the mitigative approach was rigorously implemented to ensure that potential leakage from

SST C-203 was carcfully monitored at all times. Key mitigative actions arc described in
Scctions 4.3.2 and 4.3.3.

43.2 Double-Shell Tank AN-106

The only recciver tank used for SST C-203 tank waste was DL . AN-106. Mitigating actions «
aleak 1 I T AN-106 primary tank piping into the sccondary containment system of  :DST
systerr  ing a waste transfer from SST C-203 would have included (1) stopping the flow of
wastc into the tank systcm (stopping thc transfer), (2) pumping wastcint | nary tank |
another DST until the liquid level in the sccondarv containment was no longer increasing, and
(3) removing the waste from the sccondary cont.  iment system as soon as practicable. Leaks at
or ncar the DST AN-106 tank bottom may also have required saltwell jet pumping to remove
trapped liquids from between solid layers in the tank. Transfer linc leakage would drain back to
the batch vessel/pump skid and subscquently to SST C-203.

4.3.3 Ancillary Equipment

Should a leak have occurred within the skids, the liquid would have drained to SST C-203, not to
the surrounding soils. Any water that collccted in the skid floor pan would have activated a leak
detector, w  ch would shut down all skid operations. Should a leak have occurte  within 1c
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CONCLUSION

Bascd on the available data presented in Scctions 4.2 and 4.3, no cvidence of a tank leak

occurrcd during SST C-203 retricval opcrations. A minor leak in equipment positioned on a skid
of approximatcly 30 mL of water was contained and mitigated as deseribed in Section 4.3. The
SST C-203 LDMM program focuscd on a mitigation strategy to successfully control potential
lcaks. This strategy included the following:

| a.

R

Minimization of residual tank waste.

Minimization of in-tank water usc.

Min  zation of standing liquid pools ir ic tank,

Controlled and monitored additions of water.

Visual monitoring of tank conditions and retricval opcrations.

Retrieval from the center of the tank out to minimize water accumulation around the tank
knucklc.

The goal of thc LDMM program for SST C-203, according to the plan sct forth in RPP-16525,
was successfully achieved.
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increcasc in relation to volume of waste recovered. In the final days, the decline in quantity of
waste recovered approaches zero, indicating that retricval efficicncy has diminished to the point
where the limit of the technology has been reached.

Several types of data were available to establish that the limit of the VRS capacity to retrieve
waste from SST C-203 had been reached. DOE and CH2M HILL rclicd on the following:

a. Dccreascs over time in the specific gravity of the recovered waste stream.

b. Dircct visual obscrvation of the volume of wastc remaining in the tank bottom.
c. Ratio of water used to waste recovered.

d. 1cvolume of residual waste at the end of each operating day.

52  DETERMINATION THAT LIMITS OF TECI 10LOGY WERE REACHED

Real time data from instrumentation and direct visual observation indicated that by March 24,
2005, no additional waste was being rccovered by the VRS. Onsite representatives of DOE and
CH2M HILL concurred that the limit of the VRS capacity to retrieve waste from SST C-203 had
becen reached, and Ecology was briefed.

Subscquently retrieval operations were terminate  the system was flushed, and steps were
initiated to start post-retricval sampling and residual volume mcasurements. Scctions 5.2.1
through 5.2.4 describe the various factors contrit  ing to the confirmation that the limit had been
reached.

5.2.1 rend in Specific Gravity of the Waste Slurry

The SpG of undiluted waste from SST C-203 was substantially higher than the SpG of w. 1
uscd to transport the waste, Water, however, composed most of the waste slurry volume.

iitially, thc composite SpG of the slurry was higher than the SpG of water but lower than the
SpG of undiluted waste. As the volume of retrieved waste diminished over time, the SpG of the
slurry declined until it approximated the SpG ol water.

Figurc 5-2 shows the SpG of the waste slurry on a per batch basis. On most operating days,
scveral slurry batches were transferred to DST AN-106. While the SpG of indivi® " Hatches
varied fromor batchtc i ,aclear ‘declining SpG (the SpG ofthes « l
toward 1.0) was indicated over the course of the campaign. In the later stages of the cal

the SpG of the slurry did not vary greatly from 1.0, indicating that the content of the slurry was
approximating water, and that the limit of the VRS to retrieve waste had been reached. The data
shown in Figure 5-2 are taken from Table 3-5.

5.2.2 Results of Visual Observations

Physical characteristics of the tank and objects in the tank aided in measuring residual waste
volumes at the end of retrieval. A video camera inside SST C-203 allowed for real-time viewing
of retricval activities and results throughout the retrieval campaign. The value of visual
obscrvation for assessing whether the technology was reaching its limit incrcased as the waste
surface receded below the rim of SST C-203.
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Figure 5-2. Specific Gravity of Retrieval Slurry.
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The dish bottom in the C-200-series tanks has an approximate 43 ft’ capacity at the rim aod an
approximate 35 17 capacity at the weld line (RPP-13019, Determination of Hanford Waste Tank
Volumesy, When the surface of the residual waste dropped below the rim and then below the
weld ling, estimates of the volume of remaining waste were made. At the poiat where the limit
of the VRS technology to retrieve waste was reached, it was observed that retrieval operations
were no longer changing the level of the remaining waste and also that the waste surface was
sul‘I‘iciently.;beneath the weld line to ensure that the volume of residual waste in the dish was well
below 30 &,

5.2.3 Frend in Ratio of Water Used 1o Waste Recovered

Water was used to scarnity (break up) waste forms in ST C-203 and to transport waste sharry
from SST €-203 to DST AN-104, the receiving tank, and for other purposes deseribed in
Seetion 3.1, Volumes of water used for some or all of these purposes were mea edon. b
operating day. The ratio of wagste retrieved to water used was an indicator of retrieval etficiency.
Approaching the himits of technology was indicated by dinminishing waste recovery on a copstant
or IhCreasing water use.

Figure 5-3 measures the capacity of the VRS to recover waste from S8T C-203 by comparing

waste retrieved and total water used on each operating day. The trend shown in Figuve 5.3
during  » fast 5 operating days is that very large amounts of water were used (all but 1 day

5-3



Page 7 of 102 of DADI428040

RPP-RPT-26475, Rev. 1

exceedifg 2,000 gal) and very small volumes of waste were retrieved. Tn countrast, earlier
operating days show a higher return in terms of retrieved waste indicating limits of technology
veere reached.

Figure 5-3. Retrieval Performance Measured by Comparing Water Used to
Waste Retrieved per Operating Day,
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Operating Days

Haoter Figare 5-3 shows 3 negative quantity for waste roenvered on 11 operating days, Theee factees
accound. for the negative quanstivs: (9 somie days, R recovery ocourved; on crher days, the
veshaane of warey ireerted into the tank exceeded the total volune of material recovered: flaally,
weieriizg was subjret to o 4%t margi of crvor.

5.2.4 Tvends in Volume of Residual Waste

Another indicator of retrieval efficiency was the residual waste volume st the end of each
operating day tracked over time. The residual waste volume at the end of each operating day
was determined by subtracting the total volume of waste remaved per day frony the residual
volume al the start of that day’s operations. A plot of the residual volumes or camulative volume
retrieved at the end of each successive operating day preseated data that indicated the relative
etficiency of the technology over time.

Figure §-4, which presents data taken from Table 3-2, plots the residual waste in SST C-203 at
the end of cach operating day, as derived from materiad balances. The trend reported in this

§dd
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figure corresponds to that of a technology meeting its Timits as indicated by a diminishing change
in the residual waste volume over time and no measurable change over the last 4 operating days.

Figure 5-4. Residual Tank Waste Volume During Retrieval Campaign.
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The rend toward diminishing retirns showa. in Figure 5-4 compares well with the model for
reaching the limit of technology shown in Figure 5-1, The trend for the last 4 operating days
shown in Figure $-4 is wearly level, indicating that no muore thaw a small amount of waste was
being recovered on any day. Figure 5-4 shows the trend line dipping below zern residual waste
volume for the last 9 operating davs, an inconsistency that resulted from wncertaintics in the BBI
and ial bale  calcufations wd  notaffect the validity of the  und line.

3.3  CONCLUSION
The limits of technology requirement established in HFFACO Milestone M-45-00 were niet for

SST 203 retrieval, Data from instrumentation and direct observation confinmed that the VRS
reached the limit of its capacity to retrieve waste from SST C-203.
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__gure 6-2. SST C-203 Land Desktop Post-Retrieval Tank Waste
_ontour Map (C-203, March 31, 2005, Vidco).
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Figure 6-3. SST C-203 Land Desktop Post-Retricval Tank Wa

Wire Mesh Isometric Model (C-203, March 31, 2005, Vidco).
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Figure 6-5. SST €-203 Video Still, Camera Elevation
at 23 Feet from Tank Bottom.
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Figure 6-6. SST C-203 Video Still, Camera Elevation
at 15 Feet from Tank Bottom.
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thickness was observed to be 1/16-in. from the contrast of shadows cast in the vidco recording by
auxiliary lighting. A conscrvative calculation of 65% was made for the percentage of tank wall
covered. The calculation is presented in RPP-CALC-25672. It was estimated that coverage
could be from 60% to 70%. Dividing the 5% variance by the 65% cstimate produces a +7.7%
uncertainty. This uncertainty is not additive with the upper bounding estimate for residual waste
in the tank bottom because the two figures were calculated by numerically and qualitatively
different methods

No waste was observed on the stiffencr ring. This obscrvation was supported by the following:
(1) the location of the tank overflow lincs at 24 ft 6-in., i.c., approximately 1 f below the
stiffcner ring, meaning no waste should have come in dircct contact with the ring, and (2) the
maximum historical and the maximum recorded tank wastc leve! was approximatcly 24 ft, which
was about 18 in. below the stiffencr ring.

6.3 CONCLUSIONS

The calculated volume of residual waste in SST C-203 is 18.5 ft'. The upper bounding est  ate
of the residual wastc volume is 19.9 ft*. Even using the upper bounding limits for residual waste,
the total residual waste volume in SST C-203 is well below 30 ft°,

In the SST C-203 retricval, photographic information and obscrvational evaluations provided
results that were consistent with the CCMS calculations regarding the residual volume in the
tank dish.
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8.0 POST-RETRIEVAL SINGLE-SHELL TANK 241-C-203 RISK ASSESSMENT

The potential impacts to human hcalth posed by the residual waste in SST C-203 were calculated
using the methodology documented in DOE/ORP-2005-01, Single-Shell Tank Performance
Assessment. Figure 8-1 provides a schematic of the process used for the SST C-203 risk
asscssment, and this methodology is described in detail in Chapter 3 of DOE/ORP-2005-01. [t
should be noted that the DOE/ORP-2005-01 methodology supersedes the WMA C risk
assessment mcthodology provided in RPP-13774, Single-Shell Tank System Closure Plan.

As noted above, the risk asscssment results presented in this RDR were develope  using the
samc mcthodology as that used in DOE/ORP-2005-01. However, the source term used in this
SST C-203 risk asscssment was derived from post-retricval measured residual v e volume (sec
Scction 6.0) and post-retricval sample results (scc Scction 7.0) that were not available for usc in
DOE/ORP-2005-01. The source term presented in this RDR will be incorporated into future
revisions of DOE/ORP-2005-01and the WMA C performance asscssment.

Effccts were calculated using the nominal and 95% UCL inventory. Results show that for ba
the groundwater pathway and inadvertent intruder scenarios, the cffects associated with SST
C-203 were well below performance objectives.

8.1 CONSTITUENTS EVALUATED

Following retricval, the residual sludge was sampled and analyzed. This risk assessment is based
on the analytical results from the post-retrieval sample (Scction 7.0).

Analytical data for SST C-203 were collected and analyzed in accordance with the procedurcs
described in RPP-23403, Single-Shell Tank Component Closure Action Data Quality Objectives,
and Rl -PLAN-23827, Sampling and Analysis Plan for  ngle-Shell Tank Cony  1ent Closure.
The retricval samples were analyzed for 158 constituents [i.c., radionuclidcs, volatile 0~ nic
compounds, scmivolatilc organic compounds, polychlorinated biphenyls, and in  janics
(including mctals and conventional paramcters)] in accordance with approved 21 S Labi  wory
pr¢  lures based on U.S. Environmental Protection Agency (EPA) approved methods.

Alla  tes with toxicity valucs were evaluated. Howcver, analytes flagged  a nondetect were
cvalt  |atone-halft xction]  tin accordance with EPA/540/1-89/002, Risk Asscssment
Guidance for Superfund Volume I Human Health Evaluation Manual (Part A) Interim Final.

8-1
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* This process is described in detail in Chapter 3 of DOE/ORP-2005-01.
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ESULTS FOR INDIVIDUAL CONTAMINANTS FOR POST-RETRIEVAL
SINGLE-SHIELL TANK 241-C-203

Table 8-1 provides the main contributors to the ILCR (industrial and residential scenarios),
groundwatcr dosc [all pathways farmer (APF) sccnario], and drinking water dosc for radiological
components of the residual waste remaining in SST C-203. Tablc 8-2 shows the pr 1ary
groundwater constitucnts that contributc to ILCR and the Hazard Quoticnt. In cach of these
tables the following columns arc provided.

a,

b.

Analyte Name.

Inventory from RPP-RPT-27233. The inventory shown here for nondetects is calculated
at onc-half the detection limit

Detect is an indicator whether an analytc was detected in the laboratory.

WMA C Fenceline Concentration is the maximum modcled concentration for a
nstitucnt at the WMA C fenccline over the modcling period. In some cascs, individual
analytcs may not have a corresponding concentration at the fenccline because short-lived
dionuclides will decay away before the contaminant can arrive at the WMA C
nceline. Relatively immobile contaminants (i.c., Kg greater than 0.6 mg/L) will. o
sult in a zcro concentration at the fenceline as they will not reach the fenceline within

10,000 ycars.

K is thc mobility factor used in the groundwater modeling for the analyte. The smaller
ic Ky, the more mobile the contaminant; if the Ky is zcro, the contaminant moves with
the groundwater,

alf-life is the duration in yecars for a radionuclide to decay to half its activity, Organic
compounds werce assumed not to dccay.

ILCR Scenarios (groundwatcr) are described in HNF-SD-WM-TI-707, Exposure
Scenarios and Unit Dose Factors for Hanford Tank Waste Performance Assessments, for
the industrial and  dential exposure scenarios.

Radiological Dosc Groundwater is thc ited drinking watcr dosc for the APF
cxposure scenario (radionuclides only).

Radiological Dosc Beta/Photon is the drinking water dose for radionuclides using
cquivalent dosc (radionuclides only).

.azard Quoticnt Scenarios arc for residential and industrial scenarios described in
HNF-SD-WM-TI-707 (nonradionuclidcs only).
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10.2.2 Improvements in Supporting Equipment and Instrumentation

The C-203 retricval campaign and the lessons learned produced specific results and idcas
improving the performance of supporting equipment and instrumentation. Vidco and still
camecra cquipment were extensively used. These proved valuable in assessing retricval progress,
comn iicating the status of the campaign to persons not directly involved in retricval

opcra ns, and developing information on the tank intcrior, including retricval equ  ment, other
objects in the tank, and the cxtent of residual waste.

Lessons Icamed from the retricval campaign inch  «d the desirability of making adjustm: s to
instruments monitoring fluids. Additional metcring could provide better quantification of water
addcd to an SST during retrieval. Constructing a metering array in a manner  at accounts for
interfaces between instrumentation could increase accuracy.

10.2.3 Improvements in Procedures Associated with Retricval

Sever:  procedural improvements made as part of the C-203 campaign would like!  cnefit
futurc retricvals at other tanks. Vacuum rctricval system performance improvemer  and
troubleshooting cfforts made during the campaign were aceclerated and enhanced by trials at the
C _F. Ventilation systcm improvements derived from lessons lcamed at SSTs C )6 and S-112
1 ltc in greater reliability. Improved communication with the Washington St : Department
of Ecology resulted in greater confidence that M-45-00 retricval criteria arc satis  :d. Ca  ful
develo  nent of supporting technical documents and data collection systc 5 increased the
reliability and accessibility of information and reduced the likelihood of delays.
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APPENDIX A

SINGLE-SHELL TANK C-203 RESIDUAL WASTE INVENTORIES










































