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2.0 TANKS AND/OR ANCILLARY EQUIPMENT CONDITION AND 
CONFIGURATION AND WASTE CHARACTERISTICS 

2.1 RETRIEVAL START DATES 

A summary of the current schedule baseline for waste retrieval from the two tanks addressed in 
this document is provided in Figure 2-1 . Current plans include initiating waste retrieval from 
tank C-103 in late summer 2005 and tank C-109 in mid 2006. The schedule infonnation 
provided in this document is current as of the first quarter of calendar year 2005. However, the 
schedules are subject to change due to the time required to resolve the technical challenges that 
arise in the field during retrieval. DOE will request any schedule changes using the Change 
Control Form in accordance with Section 12.0 of the HFFACO Action Plan. Changes to the start 
date that do not affect a major milestone will be considered Class II changes. As shown in 
Figure 2-1, waste retrieval is planned to be completed within 12 months of the waste retrieval 
start date for each tank in accordance with HFF ACO Appendix I requirements. The waste 
retrieval durations are estimated based on planning assumptions for operating efficiency and 
performance of the waste retrieval system (WRS). 

2.2 TANK HISTORY 

This work plan addresses waste retrieval from two 100-series tanks, C-103 and C-109, located in 
the C tank farm in the 200 East Area (Figure 2-2). Summary-level historical data related to the 
configuration and operating history for tanks C-103 and C-109 are provided in Table 2-1. 

Table 24 1. Summary-Level Tank Data.* 
Tank C-103 C-109 

Constructed 1943-44 1943-44 

In service 1946 1948 
Diameter (ft) 15 15 

Operating depth (in.) 185 185 
Design capacity (gal.) 530,000 530,000 

Bottom shape Dish Dish 
Ventilation Passive P,mive 

Nominal burial depth (ft) 6 6 
Declared inactive 1979 1976 

lntevity Sound Sowid 
Interim stabilized July 2003 November 1983 . . 

• Best-basis inventory AutoTCR documents (4-13-2005) from 
TWINS, Web Site- hup:1/twinsweh.pnl.gov/twjns.htm. 
TWINS = Tank Waste ln(ormation Network System. 

2-1 
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For tanks C-103 and C-109, the high-resolution resistivity (HRR) system will be deployed in a 
demonstration mode. Although HRR will not be used for process control, Ecology will be 
infonned if an anomaly, indicating a potential leak, is detected. If. aner three months, the status 
of the anomaly has not been confirmed, Ecology will be consulted as to possible changes in 
groundwater and analyte monitoring frequency. In-tank process control parameters will be used 
to supplement the ex-tank methods and provide secondary leak detection. The following 
sections summarize these methods. 

The overall strategy for leak detection during waste retrieval at tanks C-103 and C-109 is to 
deploy best available technologies for leak detection and leak monitoring. The HRR LDM 
system will be deployed as a part of a technology demonstration for tanks C-103 and C-109. 
The HRR LDM system has not been proven on an SST at this time. HRR leak detection has 
been deployed in a demonstration mode on SST 241-S-102. Following completion of waste 
retrieval at SST 24l•S-102, a leak injection test will be pcrfonned to establish how well the HRR 
system perfonns in terms of detectable leak volumes and leak monitoring. This test is described 
in RPP-17191. SST Deployment Demonstration and Injection Leak Testing of the HRR Long 
Electrode LDM System. These first deployments of the HRR system (tanks S-102, C-103, and 
C-109) and the leak injection test are needed to validate and verify this method before it can be 
used as a baseline LDM method. During the HRR demonstration deployment, the existing 
drywells surrounding the tanks will be monitored as the primary leak detection method nnd mass 
balance calculations will be performed as a backup. The HRR demonstration deployment will 
provide valuable operating experience and will be used for data collection and evaluation. 
HRR will only be used in a demonstration mode on a tank during waste retrieval until a decision 
is made on whether or not it will be used as a baseline leak detection system during retrieval. 
Should HRR be validated before completion of waste retrieval, HRR, will at that time. become 
the primary leak detection system for these tanks and drywell monitoring will be stopped for the 
retrieval LDM where HRR is the primary LDM system. 

Additional detail on the SST leak detection approach is provided in the following sections. 
Leak detection in the waste transfer system and in the receiver DST wi11 be performed using 

· standard leak detection methods in the transfer pits and DST annulus. 

The results from drywelt monitoring, as well as a summary and analysis of this monitoring. 
including tools used, calibration, boreholes logged, depth of logging, frequency, Jogging rate, 
and data analysis will be submitted to Ecology within the retrieval data report per Appendix I of 
theHFFACO. 

4.2.1.1. Ex-Tank Leak Detection for Single-Shell Tanks. The existing logging systems or the 
new monitoring system described below will be used along with manually deployed moisture 
gauges and gross gamma detectors to monitor soil conditions surrounding the tanks for increases 
in gamma activity and/or moisture content that may be evidence of tank leakage. The logging 
systems will be deployed by qualified personnel in accordance with the applicable procedures 
before waste retrieval operations begin by deploying calibrated gamma and neutron moisture 
probes over the fu1l depth of each drywell. The pre-retrieval logging results will provide a 
baseline for selection of specific regions of interest (as well as the region near the base of the 
tanks). Weekly logging will be perfonned during waste retrieval operations. Due to operational 
constraints, this weekly reading may be missed occasionally. Ecology will be infonned of 
missed drywell monitoring. The drywells will be rebaselined within 6 months after retrieval 

4-6 
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operations have been completed and will be monitored quarterly for a year to ensure that no new 
conta~inant p1umes have deve1oped as a result of the retrieval activity, and that any existing 
plumes have not been exacerbated. 

During waste retrieval, the handheld moisture gauge wiH be deployed to monitor specific regions 
of interest in selected drywells for increases in soil moisture content. The handheld moisture 
gauge will be deployed by qualified personnel in accordance with TO-320-022, Operate Model 
503DR llydroprobe Neutron Moisture Detection. The neutron moisture probe is used to monitor 
the moisture (e.g., water) content in the sediments around the drywells. Manually deployed . 
moisture gauges will be used to monitor the drywells at specific regions of interest. including the 
interval at the base of the tank that is 35 to 50 ft below grade and any layers with fine sediments. 
The base of the tank farm excavation represents a zone of material compacted by tank_ fann 
construction activity that may affect lateral movement of water in the vadose zone. Likewise, 
any fine sediment layers would be expected to control accumulation of any moisture associated 
with a new leak plume. In the event of an unexplained increase in soil moisture content, 
additional monitoring with the truck-mounted systems will be used if truck access is practical to 
determine ifthere have been any changes in gamma-emitting radionuclide concentration 
surrounding the drywells. 

A new, readily transportable drywell logging system capable of concurrent gamma and moisture 
measurement is being acquired for use in support of waste retrieval operations in the tank farms. 
The retrieval monitoring system (RMS) will have calibrated neutron moisture and gross (total) 
gamma detectors on a combined probe. It will provide dual data logs over preselected depth 
intervals in the drywells. The overal1 size and portability of the RMS will minimize interference 
with surface activity, and the capability of collecting both moisture and gamma data in a single 
log run will result in a significant reduction in the cost of monitoring activities. The new logging 
system also provides for electronic data recording. When approved for use, the new drywell · 
logging system will be substituted for the hand•held moisture gauge and may also be used in 
place of truck-mounted logging systems. Drywells with very high gamma activity, such as 
30-05-07, may still require the use of the high rate logging system, but it is likely that a high rate 
detector can be developed for the RMS. Current plans include monitoring of the fo11owing 
drywells: 

• Tank C-103: 30-03-01, 30-03-03, 30-03-05, 30-03-07, 30-03-09, and 30·06-04. 

• Tank C-109: 30-09-01, 30-09-02, 30-09-06, 30-09-07, and 30-09-11, 30-06-10, 
30-08-02, and 30-09-10. 

There is a potential that access to some drywells may be precluded by the placement of 
equipment, shielding, ALARA (as Jow as reasonably achievable) concerns, or alterations to the 
tank farm surface as a part of ongoing waste retrieval activities. Any resulting changes to LDM 
activities described in this tank waste retrieval work plan will be approved by Ecology within 
24 hours through the Change Notice form. 

The following background information describes the suite of drywell Jogging tools, what they 
measure, and general measurement capabilities that can be used to monitor conditions around the 
drywells. Details of the drywell monitoring activities, including identification of logging tools 
and target logging intervals, will be defined in the process control plan or specifi~ procedures.· 
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Office of River Protection, State of Washington Department of Ecology 
Tank Waste Retrieval Work Piao/Functions and Requirements Modification Notice 

(Per Hanford Federal Fa~Uity Agreement and Coos_cnt Order Section 9.3) 

J. Document Title and Number: RPP-21895, Rev. 2, 241-C-103 and 241-C-109 Tanlc Waste ~etrieval 
Work Plan 

2. Minor Field Change: 
{Section 12.4 IIFFACO Action 
Plan} 

• Yes: (CH2M l:IILL Hanford 
Signature Only-Attac:h signed fonn 
to Primary Document (or recotd 
purpose,) 

• -No: Proceed to Box 3 

6. 
Do proposed changes 
require schedule changes? 
(Would this extend 
completion of retrieval 
beyond 12 months from 
date of initiation?) 

• Yes • No 

3. Document Issue Date: May 5. Notice Number. 
2005 

4. Docwnent Modification 
Notice Date: 

7. 
Do proposed changes include 
specific additions, deletions, or 
modification to scope and/or 
requirements which affect the 
overall intent of the plan? 

D Yes • No 

8. (Cheek only one box) 
• Significant Modification 
(Check if the answer to question in~ 
section 6 or 7 i.s "yes"; Significant 
modifications require revuion of the primary 
document) 
Minor Modification 
• Requires modification of the document 

D Can be accomplished with Modification 
Notice. 

9. Description and Justification of Change: 

Section 4.~.1, pg. 4-6, Revise first paragraph as shown in redline/strik~t below: 

For tanks C-103 and C-109, the high-resolution resistivity (HRR) system wi11 be deployed in a 
demonstration mode. Although HRR will not be used for process control, Ecology will be informed if 
an anomaly, indicating a potential leak, is detected dl!riAg relrieYol. If, after three months, the status of 
the anomaly has not been confirmed, Ecology will be consulted as to possible changes in groundwater 
and analyte monitoring frequency. In-tank process control parameters will be used to supplement the ex­
tank methods and provide secondary leak detection. The following sections summarize these methods. . 

10. Impact of Change: 

None. Change made at Ecology request, there will be no impact to tank retrieval. Wording was worked 
out and agreed to between Ecology and CH2M Hill on 6/14/06. 

10. Additional Requirements and/or Provisions 1: 

NA 
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Office of River Protection, State of \Vasbington Department of Ecology 
Tank Waste Retrieval Work Pl1n/Fuoctioos aod Requirements Modification Notice 

(Per Hanford Federal Facility Agreement and Consent Order Sec~ion 9.3) 

Approvals 

CH2M HILL Hanford Group, 
Inc. 

Office of River Protection State ?fWash., Dept. o_fEcology 

• Provisional Approval2 

Date 

S, ~ Final Approval 
Date: oG, t.S 

Noles 
1 - For use by Ecology to identify any additional information needed to make a decision regarding the request for modifications. ln 
addition, Ecology will Identify actions, if any, regarding the modification request that DOE may take pending Ecology's final decision 
2- Provisional approval allows DOE and It's contractors lo take specific actions identified in section 10, prior to final approval of this 
modification. 

.. 
.. 

D-2 
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Omce or Rinr Protection, Slate or Washington Department or Ecology 
Tank Wute RetmVIII Work PlaD.IFunctions and Rtqulrements Modification Notice 

(Per Hanford Federal Facility Agreement and Consent Order Section 9.3) 

1. Document Title and Number: RPP-21895, Rev, 2A. 241..C-103 and 241-C-109 TanJc Waste 
RetrievnJ Work Plan 

2. Minor Field Change: 
(Section 12.4 HfFACO Action 
Pl:in) 

0 Yes: (CH2M HlLL 1-!aJlford 
Signature Only- Alt.Id! sip,~ rocm 
to PMwy Document for record 
~) 

X No: Proceed 1o Box 3 
6. 
Do proposed changes 
require schedule changes? 
(Would this extend 
completion of retrieval 
beyond 12 months from L 

date of initiation?-) 

CJ Yes x No 

J. Document Issue Date: 

612310S 

3. Document Modification 
Notice Date: 

10/05/0S 

7. 
Do proposed changes include 
specific additions, deletions, or 
modification to scope and/or 
requirements which affect the 
overall intent of the plan? 

• Yes X No 

9. Description and Justification of Change: 

S. Notice Number: 100505-1 

8. (Check only ooc box) 

• Significant Modification 
(Check If the answer 11> qllCltion in~ 
section 6 or 7 is "yes•. Significant 
modifications require revision of the primary 
document.) 
Minor Modification 
C Requm modification of the docwnent 

X Can be accomplished with Modification 
Notice. 

Description: A)_Pg 4-6, Section 4.2.1.1, 111 paragraph, ~v~e first two sentences from: 

The existing truck-mounted logging systems wilt be used along with manually deployed moisture gauges 
and gross gamma detectors to monitor soil conditioru surrounding the tanks for Increases In gamma 
activity and/or moisture content that may be evidence of tank /ea/rage. The truck-mounted system will be 
deployed by qualified personnel In accordance with the existing procedures before waste retrieval 
operations begin by deploying calibrated gamma and neutron moisture probes over the fall depth of 
each drywell. 

to 

The existing logging systems or the new monitoring system described below w{!l be used along with 
manually deployed moisture gauges and gross gamma detectors to monitor soil conditions surrounding 
the tanks for increases In gamma activity ONi/or moisture content that may be evidenu of tank leakage . . 
The logging systems will be deployed by quolified person~/ in accordance with the applicable 
procedures before waste retrieval operalions begin by deploying calibrated gamma and neutron · 
moisture probes over the fall depth of each drywell. · : · 

B) on Pg. 4-7 change typo in drywcll number from 30-06-04-18 to 30-06-04. 

C) In Section 2.1 revise the wording concerning schedule changes to be consistent with wording 
requested by Ecology for Section 2.1 of the C-102, C-104, C-107, C-108 and C-112 TWRWP, RPP-
22393 Rev 2B. 
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Office of River Prolectioa, Stale o(Wubln:ton Depiirtment of uology 
Tank Wute Retrieval Work Plan/Fuoctioas aad Rtq• irenaeat, Modific:1tioo Notice 

(Per Hanford Federal Facility Aicreemtnl aad Coa5eol Order S«tlo11 9.3) 

Justification: A) Several issues currently prevent obtaining drywell moisture sc:ins using a mobile 
system. 
l) The retrieval equipment around C-103 prevents access to some of the C-103 drywells with the 
existing neutron moisture detection truck system due to the truck's size. 
2) The new sm.ill mobile combination gamma and neutron system planned for deployment this year uses 
a permanently installed neutron source. Requirements for providing a security lock for storage of this 
equipment with the pcnnanently installed soun::e plus a recent related PAAA problem with control of 
radiological sources has temporarily delayed deployment of this system. When avaibble for 
deployment. the mobile RMS (retrieval monitoring system) c:1n be used to replace both the truck 
mounted ga.rnma o.nd hand-held or truck mounted neutron meas~ment systems. 

Del:iying C-103 retrieval indefinitely until any of these issues is resolved is unacceptable. The 
nltemative is to use a manually deployed_ neutron probe to obtain pre-rctriev:il drywell moisture scans. 

There is no impact to obtrun.ing pre-retrieval truck mounted gamma scans.· 

B) Typo change made to reflect correct dzywell number 

C)
0

Schedule chan e wordin made for consistcncv with latest B!ZT'CCd to wordin 
10. Impact of Change: 

A) Negligible impact The baseline moisture sc:m.for each drywell may be obtained manually rather 
than with a mobile system. 

B) No impact 
C) No impact 

10. Additional Requirements and/or Provisions: 

CH2M HILL Hanford Group, · 
lnc. 
• Provisional Approval2 

Date 
• Final Approv 

Date 1"/1 
Notes 

ApproyplJ 

Office of River Protection 

• Provisional Approval2 

Date 
inal Approval I 

Date / 

State of Wash., Dept of Ecology 

• Provisional Approva.12 
Date 
Final Approval . · 
Date a 

l -For use by Ecology to Identify aoy additional information needed to make I decision ~garding the ~quest for modifications. In 
addition, Ecology will Identify actioiu, if any, regarding the modification rcq\lC5t thal DOE may take pending Ecology's final decision 
2 - Provisional approval allows DOE and It's contractors to take sp«ilic actions Identified in settion ID, prior to final approval oflhis 
modificat ion. 
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