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EXECUTIVE SUMMARY 

This Accelerated Tank Closure Demonstration Basis of Design report provides a planning basis 
for the delivery, production, and placement of waste stabilization and fill material in the five 
Hanford Site Accelerated Tank Closure Demonstration tanks. This planning basis will support 
follow-on design development for tank closure. The placement of material in the tanks will be 
conducted in two phases with the first phase designed to stabilize the residual waste heel 
remaining in the tanks with grout. If authorized, the second phase of tank fill involves the 
placement of grout to fill the remaining void spaces within the tank to minimize water 
infiltration, prevent long-term degradation of the tank farm surface barrier due to subsidence, and 
discourage intruder access. The concept developed in the report is based on stabilizing the 
residual waste and filling the remaining void spaces within tank 241-(2-106 by March 30,2004 
and the remaining 241-C farm 200-series tanks by December 31,2004. However, there could be 
a long time delay between the first and second phases pending resolution of regulatory and 
stakeholder issues. 

The scope described in this report addresses the waste stabilization and tank fill portions of the 
overall Accelerated Tank Closure Demonstration Project. Waste stabilization and tank fill 
activities would take place following completion of the planned waste retrieval activities. 
The major steps involved include pre-stabilization activities; waste stabilization; bulk tank fill 
which includes filling in-tank equipment, risers, and at-tank pits; and post-stabilization activities. 
In-tank equipment would only be removed if required for access, otherwise in-tank equipment 
would be disposed of in-place. Based on the project schedule and enabling assumptions a 
portable continuous mixing grout plant would be mobilized to a staging area adjacent to the tank 
farm. From this location grout materials would be mixed together as needed and pumped to the 
tank via an overground slickline or pipe. 

The rough order-of-magnitude estimate of the cost for stabilizing and filling the five 
demonstration tanks is approximately $18.1 million. This estimate is not a total project cost and 
needs to be considered within the context of supporting activities within the Accelerated Tank 
Closure Demonstration Project. 
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1 .O INTRODUCTION 

1 .I PROGRAM MISSION 

The mission of the US. Department of Energy (DOE) Office of River Protection River 
Protection Project is to retrieve and treat Hanford Site tank waste and close the tank farms to 
protect the Columbia River. Cleanup of the Hanford Site, including the single-shell tank (SST) 
farms, is governed by the Hanford Federal Facility Agreement and Consent Order (HFFACO; 
Ecology et al. 1989). 

The mission of the SST Program is to retrieve waste from SSTs and prepare the tank farms for 
closure in a safe, regulatory compliant and economical manner. The SST system includes 
12 individual SST farms that contain 149 mixed high-level waste (HLW) storage tanks, ancillary 
equipment, miscellaneous underground storage tanks, miscellaneous facilities, and soils 
contaminated from past leaks and spills located in the 200 East and 200 West Areas. Most of the 
SST system is located within the 12 tank farms; however, there are components of the system 
that are located outside the tank farm boundaries (e.g., transfer lines, support facilities). 
Because of the size and number of components associated with the SST farms, a number of 
closure-related actions will have to be taken over a period of years to implement closure on a 
tank farm basis. There are a number of challenges to closing the SST farms. These challenges 
and the uncertainties associated with tank closure are discussed in Single-Shell Tank System 
Closure WorkPlan (DOE/ORP-2001-18). 

The principal regulatory requirements for closure of the SST farms are the Washington State 
“Hazardous Waste Management Act” and its implementing requirements “Dangerous Waste 
Regulations” (WAC 173-303). DOE closure requirements are governed by Radioactive Waste 
Management (DOE 0 435.1) under the Atomic Energy Act of 19-74. 

1.2 

In 2002, the Office of River Protection established the Accelerated Tank Closure Demonstration 
(ATCD) Project to support the SST Project mission by demonstrating the closure process 
through technology demonstrations to support waste retrieval and tank closure decisions. 
The ATCD Project will establish and demonstrate the technical, regulatory, and administrative 
aspects of retrieval and interim or operational closure and provide important data needed to 
support future tank and tank farm closure decisions. 

Execution of the ATCD Project includes conducting a number ofplanning and project definition 
activities in parallel. These activities include the Resource Conservation and Recovery Act of 
I976 (RCRA) and DOE closure plans, alternatives generation analysis, preliminary engineering 
activities associated with waste retrieval, and the tank closure preliminary engineering activities 
documented in this Basis of Design report. 

1.3 REPORT SCOPE 

This Basis of Design report documents the results of preliminary engineering efforts to define 
tank closure activities and to provide a basis for detailed tank closure design. The activities 

ACCELERATED TANK CLOSURE DEMONSTRATION PROJECT 
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covered by this report follow the waste retrieval activities and include stabilizing the residual 
waste heel and filling the tank and in-tank ancillary equipment with stabilizing material. 
This report, in combination with the functions and requirements, provides a planning basis for 
closing the five demonstration tanks 241-C-106,241-C-201,241-C-202,241-C-203, and 
241-C-204. The report includes the following: 

Preliminary list of technical and regulatory requirements 

Preliminary strategy for the delivery, production, and placement of material to stabilize 
the residual waste remaining in the demonstration tanks following waste retrieval 
activities 

Preliminary strategy for the delivery, production, and placement of material to fill the 
tank and provide long-term stability to the tank structure 

Preliminary equipment outlines 

Rough order of magnitude cost estimate and project schedule. 

The tank closure approach described in this ATCD Basis of Design report is based on a thorough 
engineering evaluation of options for delivery, production, and placement of material in the 
demonstration tanks and meets the performance specifications defined in Tank Closure Fill 
System for the Accelerated Tank Closure Demonstration Level 2 Specijkation (RPP-11094). 
The proposed tank closure approach utilizes readily available materials, equipment, and 
technologies that have either been deployed at other DOE sites or are routinely deployed in the 
commercial sector. 

The scope of tank closure activities addressed in this Basis of Design report includes the 
following: 

Disposition of in-tank equipment 

Placement of an initial layer of grout to stabilize the residual waste heel 

Placement of additional grout to fill the remaining space in the tank to the top of the tank 
dome 

Isolation of the tank and ancillary equipment 

Restoration of tank farm surfaces disturbed during tank closure 

Placement or identification of benchmarks to monitor for potential subsidence. 0 
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1.4 OTHER ONGOING ACCELERATED TANK CLOSURE DEMONSTRATION 

PROJECT ACTIVITIES 

A number of ATCD Project activities are being performed parallel with preliminary engineering 
for tank closure. These activities are related to, or have a direct tie to, preliminary engineering 
and were conducted in parallel because of the accelerated project schedule. These other 
activities include the following: 

ATCD data assessment. 

Alternatives generation analysis for retrieval and closure 
Preliminary engineering for waste retrieval 
Tank-specific closure plans for radiological and hazardous waste 

To facilitate development of preliminary engineering definition of the tank closure system 
enabling assumptions were made and project interfaces defined before completion of the 
planning, alternative evaluation, regulatory review, and decision making. The enabling 
assumptions are identified in Section 2.0 and provide a basis for developing engineering detail 
such as space requirements, material handling, and delivery systems. Project interfaces are 
described in Section 5.0. 

Based on ongoing waste stabilization grout mix development and evaluations and 
regulatory negotiations, there is a potential that the specifications for waste heel stabilization will 
be modified to include chemical pretreatment of the residual waste prior to or as an integral part 
of waste stabilization activities. One potential method for pretreating the residual waste would 
be to use chemical getters to immobilize specific contaminants of concern. The getters could be 
in a granular form and placed into the tank prior to stabilization or incorporated directly into the 
grout. Placement of granular material would require additional equipment and operating steps to 
those described in Section 6.0. Blending getters into the stabilizing grout mix could be directly 
accommodated with the approach described in Section 6.0. These changes, following 
incorporation into the Level 2 Specification, will be addressed during detail design. 

This ATCD Basis of Design report follows the following document structure: 

0 

0 

Section 1.0 - Introduction to the Basis of Design report. 

Section 2.0 - Enabling assumptions made to allow completion of the preliminary 
engineering. 

Section 3.0 -Initial conditions describes the five demonstration tanks and the anticipated 
configuration of the tanks when closure activity will be initiated. 

Section 4.0 -Project technical regulatory requirements are described. 

Section 5.0 -Project boundaries and interfaces with other ongoing and planned projects 
are described. 

Section 6.0 -Project and operational description is provided for the tank fill system and 
the operational strategy developed for stabilizing waste residuals and filling the tanks. 

0 

0 

0 
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Section 7.0 -Project development and evaluation of options describes the concepts 
considered and the evaluation process used to select a single tank fill approach for the 
Basis of Design report. 

Section 8.0 -Cost and schedule. 

Section 9.0 -References. 

Appendix A - Cost and schedule detail includes a work breakdown structure (WBS), 
project schedule, and cost estimate details. 

Appendix B - Applicable specifications 

Appendix C - Calculations performed to support ongoing development. 

Appendix D - Level 2 Specification compliance matrix provides a crosswalk of the 
Level 2 Specification to the design concept. 

Appendix E - Grout delivery/placement concept selection provides a detailed description 
of the process used to identify and select the grout delivery and placement concept 
described in the Basis of Design report. 

Appendix F - Sketches developed for the tank closure concept. 

Appendix G - Review documentation describes the review process and includes 
signed-off review comment records from each of the reviewers. 
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2.0 ENABLING ASSUMPTIONS 

This section describes the assumptions made to enable completion of preliminary engineering 
and development of the basis of design. The assumptions are presented in two categories: 

Key assumptions - those enabling assumptions fundamental to the tank closure approach 

Supporting assumptions - those enabling assumptions that establish conditions or 
actions that will be taken. 

The assumptions identified do not represent project decisions. Decisions made subsequent to 
this Basis of Design report that do not agree with the decisions in this section will affect the 
technical approach, cost, and schedule to varying degrees and would require assessment on an 
individual basis. 

2.1 KEY ASSUMPTIONS 

Key assumptions used in developing the technical approach and schedule contained in this report 
include the following: 

Tank waste retrieval will be completed prior to initiating waste stabilization. 

All regulatory and DOE approvals will be obtained prior to initiating tank closure actions. 

Residual tank waste will be classified as Waste Incidental to Reprocessing (WIR) and 
will be managed as low-level waste (LLW). 

Grout will be used to stabilize the residual waste heel and provide for bulk filling of a 
tank. Grout used to stabilize the residual waste may include reagents to treatlstabilize 
contaminants. Bulk filling of the tank will physically stabilize the empty tank space, 
discourage intruder access, and minimize the potential for future subsidence. 

Residual tank waste, following stabilization, will be compliant with land disposal 
requirements. 

Tanks 241-C-106,241-C-201,241-C-202,241-C-203, and 241-C-204 with their 
associated ancillary equipment are to be closed by the ATCD Project. Ancillary 
equipment to be considered for the ATCD Project is limited to the tank risers and 
associated at-tank pits and waste pipelines that directly access the tank interior space. 

The tanks will be filled with grout in a series of lifts in two separate phases. Phase 1 
involves the initial grout placement to stabilize the residual waste heel that is expected to 
remain following retrieval. Phase 2 involves filling the remaining tank void space to the 
tank dome for the purpose of minimizing water infiltration, preventing long-term 
degradation of the tank farm surface barrier due to subsidence, and discouraging intruder 
access. It is important to note that the second phase of grout placement will only be 
completed once issues associated with RCRA Closure Plans, Nutiond Environmental 

0 
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Policy Act of1969 (NEPA) compliance associated with the development of a Closure 
Environmental Impact Statement, and DOE 0 435.1 have been resolved with the 
regulators, stakeholders, and DOE-Headquarters. There is some uncertainty with the 
schedule for completion of the second phase (bulk tank filling) of the closure 
demonstration. A decision to implement the second phase depends on current NEPA 
evaluation and ongoing regulatory negotiations. Phase 2 tank fill could be delayed by up 
to 20 years; however, for the purposes of cost estimating, it is assumed that the second 
phase of grouting will be conducted immediately following the first phase. 

The grout used in the waste stabilization phase will be low strength to facilitate retrieval 
if necessary prior to the tank fill phase. 

No interim surface barriers will be placed as a part of the ATCD Project. 

No soil remediation will be performed as a part of the ATCD Project. 

2.2 SUPPORTING ASSUMPTIONS 

Supporting assumptions used in developing the technical approach and schedule contained in this 
report include the following: 

RPP Administration (HNF-IP-0842), Volume 13, Section 1.4, “Construction Project 
Management - Minor Projects,” will be implemented as specifically identified in the 
statement of work for the management of the project. 

In-tank equipment will be grouted in place to the extent practical. 

In-tank debris will not adversely impact the effectiveness or performance of stabilizing 
the residual waste nor will the debris impact the performance of the stabilized waste 
residuals. 

The configuration of the tanks and associated structures, systems, and components will 
not be modified by the waste retrieval activities. 

The heel jet pump will be removed from tank 241-C-106 by the waste retrieval portion of 
the ATCD Project and the articulated mast system will be installed to support waste 
retrieval. The articulated mast system will be left in place following retrieval activities. 

The current configurations of the demonstration tanks will be developed fiom existing 
drawings, documentation, and recent field inspections. Discrepancies and inconsistencies 
in the configuration information will be identified for resolution during detail design. 

No new penetrations into the tank will be allowed for the ATCD Project. 

The volume of residual waste in the tanks following waste retrieval will not exceed the 
volume specified in HFFACO Milestone M-45-00 of 360 ft3 for 100-series tanks and 
30 ft3 for 200-series tanks. 
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Residual wastes will be distributed on the bottom of the tank and will consist of a wet 
sludge with minimal free liquid. There will be measurable contamination (i.e., waste) on 
the tank sidewalls; however, this is not considered part of the waste requiring 
stabilization. 

Characteristics of the residual waste (e.g., density, shear strength, mean particle size, 
moisture content) can be established from existing data to allow the development of 
reasonable enabling assumptions. Characteristics of the waste will be updated following 
planned waste characterization activities (not part of the basis of design) and video 
surveillance during waste retrieval. 

The requirement and time frame for retrievability will be quantified in a future update of 
the Level 2 Specification. The stabilized residual waste will be designed to meet 
retrievability requirements. Since retrieval of the stabilized waste would involve 
mechanical excavation higher strength grouts could be used. 

A grout formulation will be assumed for planning purposes based on development of a 
set of design objectives and available data on grout formulations developed or used at 
other sites. Grout formulation work is being conducted as a separate scope of the 
ATCD Project. Laboratory testing of grout formulations will be deferred to support 
detail design. 

The possibility of pretreatment of the heel to stabilize specific contaminants is recognized 
and could be incorporated into future updates to the design. Solids, slurries, or solutions 
could be added to the heel to accomplish this. 

Standard camera and lighting configurations previously developed and used for in-tank 
imaging will be used for in-tank surveillance during residual waste stabilization, 
sampling, monitoring, and subsequent tank fill activities. 

Surface restoration activities include restoring tank isolation measures (i.e., foaming pits 
and risers), and infiltration control measures. Evaluation of abovegrade equipment will 
be limited to disposition of abovegrade tank farm systems as required for subsequent 
placement of a surface barrier during closure of the 241-C tank farm. 

Following waste stabilization, the tank, tank risers, and in-tank equipment will be filled 
with grout. Further definition during the detail design phase may result in different grout 
formulations for different parts of the tank and in-tank equipment. 

There are no specific volume requirements for the stabilized waste heel to support 
specific contaminant concentrations for WIR determination. The final volume of grout 
used to stabilize the residual waste heel will be based on the stabilization strategy, 
materials, and requirements. 

Strategies for closure of the tank farm will be developed in the future and are not a part of 
this Basis of Design report. 

Waste retrieval activities would include removal of foam weather seal from all pits. 
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3.0 INITIAL CONDITIONS 

3.1 2 4 1 4  TANK FARM 

3.1.1 Gene'ral241-C Tank Farm Description 

The 241-C farm tanks were built in the 200 East Area during the initial 30-month war-time 
construction period. The 241-C tank farm comprises twelve 100-series tanks and four 200-series 
tanks (Figure 3.1). The 100-series tanks are 75 feet in diameter with operating capacities of 
530,000 gallons. The 200-series tanks are 20 feet in diameter with operating capacities of 
55,000 gallons. Both types of tanks are constructed of reinforced concrete with welded carbon 
steel liners. These tanks were designed for non-boiling waste with maximum temperatures of 
220 O F  and a pH of 8-10. Cross-sectional views of typical 100-series and 200-series tanks are 
included in Figures 3.2 and 3.3, respectively. 

3.1.2 241-C Tank Farm Adjacent Areas Description 

The 241-C tank farm is located on the eastern edge of the 200 East Area. The 241-C tank farm is 
just north of a group of SST and double-shell tank farms (241-A, 241-AX, 241-AN, 241-AF', 
241-AW, 241-AZ) and just south of the 218E12A burial ground. The 244-CR process vault, an 
inactive facility that was used as a lag storage and waste transfer station for various waste 
streams, is located near the south comer of the tank farm. 

3.1.3 241-C Tank Farm Ancillary Equipment 

There is a substantial amount of ancillary equipment (i.e., pits, transfer lines, ventilation 
equipment, vaults, diversion boxes) in the 241-C tank farm that will require disposition at or 
before closure of the farm. The cesium loadout facility (241-C-801) is located in the 241-C tank 
farm and was operated until 1976 as a transfer facility for cesium-rich waste. The cesium 
loadout facility is located near the east comer of the tank farm and would not interfere with tank 
closure activities for the demonstration tanks. Support facilities were also installed in the 
vicinity of tank 241-C-106 to support the tank 241-'2-106 waste retrieval campaign in the late 
1990s (Project W-320). The ancillary equipment not directly tied to the closure demonstration 
tanks is beyond the scope of this Basis of Design report; however, it is identified for background 
information. 

3.1.4 241-C Tank Farm Constraints 

Tank closure shall comply with the following requirements for toxic materials: 

Lead - Lead shall not be used unless it is fully encapsulated and identified with a 
permanent tag. 

Toxic Substances Control Act - Materials listed in the Toxic Substances ControZAct of 
1976, including polychlorinated biphenyls (PCBs), shall not be used in the system design. 
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Figure 3.1. Location Map of 241 -C Tank Farm and 
Surrounding Facilities in the 200 East Area 
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Figure 3.2. 2 4 1 4  Farm 100-Series Tank Cross-Section 
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Figure 3.3. 241 -C Farm 200-Series Tank Cross-Section 
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Ozone-Depleting Substances -The system should avoid the use of ozone-depleting 
substances to remain exempt from the requirements of HNF-P-0842, Volume 6, 
Section 1.8, Requirements 7 and 8 (RPP-I 1094). 

The following safety basis requirements found in Tank Waste Remediation System Technical 
Safety Requirements (”F-SD-WM-TSR-006) are applicable insofar as the deployment of the 
tank closure fill system (TCFS) will be conducted in the vicinity of tanks where these controls 
are required: 

Technical Safety Requirement (TSR) Administrative Control (AC) 5.10, “Ignition 
Controls”: Key Element c, “Vehicle Controls,” is required for vehicle access within the 
tank farm boundary. Access is limited to vehicles of which fuel systems are protected 
from damage to the integrity of the fuel systems caused by potential collisions with tank 
structures (e.g., mechanical protection such as a skid plate on the fuel tank or reservoir 
tanks physically located higher than risers or vehicle axles). 

TSR AC 5.16, “Dome Loading Controls”: All Key Elements apply at all stages of the 
project. Following stabilization of the dome these controls should be re-evaluated andor 
removed. 

TSR AC 5.22, “Transfer System Cover Removal Controls”: All Key Elements apply at 
all stages of the project. 

3.1.5 2414 Tank Farm Site Support Services 

The following utilities are currently available at the 241-C tank farm: 

SST electrical power system - The electrical power capacity available to the 241-C tank 
farm will be 1,000 kVA of 3-phase power at 13.8 kV and 60 Hz 

SST raw water - The raw water available in the 241-C tank farm flows through a 2-inch 
line to the 241-C-73 Air and Water Service Building at 1,000 kPa (145 lb/in2 gauge) 

SST service air system - The service air available to the 241-C tank farm is 25 ft3/min 
of dry compressed air with a dew point of -40 “C at 690 kPa (100 lb/in2 gauge). 

All water for the 200 East Area is supplied from the Hanford Site export water system. Water is 
distributed throughout the area by two separate systems: 

Raw water system - Raw water is untreated, unchlorinated water used primarily for 
cooling, flushing, and dilution 

Sanitary water system - Sanitary water is treated (filtered, purified) and used for 
drinking and sanitary facilities. 

Raw water is available from an existing 12-inch fire water line through a 2-inch supply line into 
the 241-C-73 Air and Water Service Building located outside of and to the east of the 241-C tank 
farm fence. The W-320 raw water system is shown in Drawings H-2-818519 (Sheet l), 
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H-2-818530 (Sheet 2), H-2-818531 (Sheet l), and H-2-818572 (Sheet 1). The water meter, 
primary filter, secondary filter, backflow preventer, monitoring gauges, and service line are 
housed in the aidwater service building. 

3.2 TANK 241 4 - 1  06 

3.2.1 General Tank 241 -C-106 Description 

Tank 241-C-106 is the last tank in athree-tank cascade beginning with tanks 241-C-104 and 
241-C-105. Tank 241-C-106 was constructed in 1943 and 1944, put into service in 1947, and 
was declared inactive in 1979. Tank 241-C-106 waste retrieval operations, completed in 
October 1999, removed approximately 97% of the sludge waste to meet the HFFACO Milestone 
M-45-03B requirements. The tank 241-C-106 waste retrieval effort met the goal of resolving the 
high-heat safety issue; however, the requirements regarding total quality of residual waste as 
specified in HFFACO Milestone M-45-00 were not met. 

Tank 241-C-106 has a waste storage capacity of approximately 530,000 gallons, at a maximum 
vacuum of 50 inches of water. The total void volume of tank 241-C-106, which includes the 
waste storage capacity volume plus the dome space volume, is calculated to be 846,700 gallons 
(Appendix C). The tank is 75 feet in diameter and is fabricated of reinforced concrete with a 
carbon steel liner on the bottom and sides. The tank has a 12-inch-deep, dished bottom and a 
useable waste depth of about 16 feet at the sidewall. The bottom of the tank is 6 inches thick 
reinforced concrete covered with a 2- inch layer of asphalt composition material placed between 
the steel liner and the reinforced concrete during construction to seal the outer surface of the steel 
liner and to provide a moisture barrier. The tank walls are 13 inches thick reinforced concrete; 
the steel liner extends 18 feet up the straight side of the tank, varying in thickness from 114 to 
3/8 inch. The top of the steel liner is covered with lead flashing to prevent moisture from 
entering any spaces between the liner and concrete wall. The dome of the tank is constructed of 
15-inch-thick reinforced concrete. No liner is provided for the concrete dome. The tank is 
shown in plan and elevation in Figure 3.4. 

Tank 241-C-106 is classified as a sound tank and recent experience during the waste retrieval 
effort indicated that is has not leaked. 

3.2.2 Tank 241 -GI06 Constraints 

Equipment (e.g., cranes or cover blocks) placed or located on or near waste tanks shall meet the 
dome loading requirements defined in Load Lifting and Dome Loading Controls (HNF-IF'-1266). 

All mobile equipment (e.g., trucks, cranes) in the tank farms shall meet the ignition control 
requirements defined in Section 3.3.8 of WP-11094. 

Tank closure actions shall control structure and fill temperatures within the following specific 
design limits to prevent structural damage to the SSTs: 

0014-0924 3-6 ' September 24,2002 



Section 3.0 - lnitial Conditions RPP-12331, Rev. 0 

Figure 3.4. Tank 241-C-106 Plan and Section Views 
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100-Series SST Temperatures: Maximum 250 OF for dome, maximum 300 OF for 
structure, and a maximum change of 20 O F  per day for bulk temperature condition in 
tank. Tank 241-C-106 should be controlled to no more than 3 “F per day where possible. 
Structure temperature is controlled via control of the fill temperature (RPP-11094). 

Tank closure actions shall control the vapor space pressure in the tank within the following 
specific design limits to prevent structural damage to the tank: 

Minimum pressure: 1 in. wg minus waste height [in. wg], not to exceed -9 in. wg 
Maximum pressure: +60 in. wg 

Axial load limits on the risers and tank bottom include: 

Axial loads, 4-inch tank risers - For tank 241 -C-106, the TCFS may impose axial loads 
not to exceed 500 lb on 4-inch risers, or impose moments not to exceed 250 ft-lb. 

Axial loads, 12-inch and larger risers - For tank 241-C-106, the TCFS may impose axial 
loads of no more than 3,000 lb on 12-inch or larger risers, or impose a moment of no 
more than 1,500 ft-lb. 

Axial load on tank bottom - For tank 241-C-106, the bottom surface of the tank may be 
used to support in-tank equipment. The maximum load imparted by the TCFS shall not 
exceed the value given by the following formula (RPP-11094): 

W = 1,250 x (load area diameter [in.] + 4.25) (lbf). 

The following controls associated with a flammable gas deflagration are listed as being 
applicable for cutting and capping the cascade line between tank 241-C-106 and tank 241-C-105: 

TSR Limiting Condition for Operation (LCO) 3.1.4, “Ventilation Stack Continuous Air 
Monitor (CAM) Interlock Systems”: Active ventilation in tank 241-C-106 would require 
continuous air monitors as long as the cascade line is open. (It may be applicable at all 
times depending on the safety basis controls in place after the tank cleanout activities 
have been completed.) 

TSR LCO 3.1.8, “High Efficiency Particulate Air Filter Differential Pressure Interlock 
Systems”: Active ventilation in tank 241-C-106 would require high-efficiency particulate 
air (HEPA) pressure differential interlocks as long as the cascade line is open. (It may be 
applicable at all times depending on the safety basis controls in place after the tank 
cleanout activities have been completed.) 

TSR LCO 3.2.2, “SST Ventilation Systems - Active”: Active ventilation in tank 
241-C-106 is considered equipment important to safety as long as the cascade line is 
open. (It may be applicable at all times depending on the safety basis controls in place 
after the tank cleanout activities have been completed.) 

TSR AC 5.9, “Flammability Controls”: Controls associated with a flammable gas 
deflagration apply before and during cutting and capping the cascade line from tank 
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241-C-106 to tank 241-C-105. Flammable gas related controls may apply to tank 
241-C-106 and the 241-C farm 200-series tanks depending upon the safety basis as it is 
revised after the cleanout activities. 

TSR AC 5.10, “Ignition Controls”: Controls associated with a flammable gas 
deflagration apply before and during cutting and capping the cascade line from tank 
241-C-106 to tank 241-C-105. Flammable gas-related controls may apply to tank 
241-C-106 and the 241-C farm 200-series tanks depending upon the safety basis as it is 
revised after the cleanout activities. 

TSR AC 5.1 1, “Flammable Gas Monitoring Controls”: Controls associated with a 
flammable gas deflagration apply before and during cutting and capping the cascade line 
from tank 241-C-106 to tank 241-C-105. Flammable gas-related controls may apply to 
tank 241-‘2-106 and the 241-C farm 200-series tanks depending upon the safety basis as it 
is revised after the cleanout activities. 

3.2.3 Tank 241-C-106 Residual Waste Heel 

Current estimates for the tank 241-C-106 inventory, with the effective date ofJanuary 1,2001, 
include 6,000 gallons (802 ft3) of solids (sludge), and 30,000 gallons (4,010 ft’) of liquid 
(Supernate), as documented in the best-basis inventory. Current ATCD Project plans include 
additional waste retrieval down to the HFFACO interim retrieval goal (waste residuals not to 
exceed 360 ft3 or limit of technology, whichever is less) before initiating tank closure actions. 

The TCFS equipment installed in the tanks shall be designed to perform its intended function in 
the chemical environment of the tanks. This environment and its context are described in 
Appendix B of Tank Waste Remediation System Operation and UtiZization Plan 
(HNF-SD-WM-SP-012). 

3.2.4 Tank 241-C-106 Pit and Riser Access 

The risers provide direct line-of-sight access to the tank interior through the tank dome. 
Risers either protrude above grade or into one of the three at-tank service pits: 

0 F’umppitC-06A 
0 Heel pit C-06B 
0 Sluice pit C-06C. 

The risers also protrude into the tank space, extending past the interior surface of the concrete 
dome except for Riser R-15, which is mounted. to the heating, ventilation, and air conditioning 
(HVAC) pit cover plate and does not provide a direct line-of-sight access to the tank interior. 
Riser R-13 extends 3 inches into the tank, Riser R-14 extends 6 inches into the tank, and all other 
risers extend 12 inches into the tank. The tank 241-C-106 risers are as identified in Table 3.1. 
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none 

Table 3.1. Tank 241-C-106 Riser Configuration 

Enraf per H-2-817634 

none 16 inch diameter 
aboveground HVAC duct 
with tie-in from 
8'VT-1022-M8 

241-C-06B 
heel 

none 

HVAC 

None; ATCD initial 
condition is that existing 
heel pump will be 
removed 

H-2-34304 temperature 
probe 

Inlet filter per H-2- 
818470 on riser 15 
(12 inch port); duct on 
10 inch port; seal loop 
on south 6 inch port; 
breather filter on north 
6 inch port 

Location I Flange 
Flange Elevation 

150# std. 646.15 
flange 

pit/ Contents Riser Size 
ID (in.) Tank 

Radius (ft) 

33.25 

32.25 150# std. 646.18 
flange 

qf 
R-5 

Adapter ring I 647.24 
oer H-2-41311 

32.25 241-C-06C Sluicer assembly per 
sluice I H-2-818549 

241-C-06C Old recirculating dip leg 
sluice I oer H-241318 

Adapter ring 638.21 
per H-2-41319 

per H-2-41319 

33.25 

33.25 

32.75 

241-C-06A I Shield plug 

R-6 I l2 I 646.01 
Adapter ring 
per H-2-41311 PTX141 

pump system access R-7 I l2 
Modified 150# 646.48 
std. flange 

32.75 

R-8 I 4 I 645.66 
150# std. 
flanae 

33.25 241-C-06A Thermocouple tree 
RUmD 

R-9 I 36 32.5 241-C-06A Slurry pump per 
pump I H-2-818494 

Slurry pump 638.33 
adapter per 
H-2-41267 

per H-2-41295 

150# std. 645.5 
flange 

0 

11.75 

33.6 Cover plate on 645.14 
concrete 
HVAC duct 
with multiple 
penetrations 

I 
3rade elevation = 645 feet, 0 inches. 
4TCD = Accelerated Tank Closure Demonstration. 
iVAC = heating, ventilation, and air conditioning. 
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3.2.5 Tank 241-C-106 Pipelines Accessing Tank 

The one waste pipeline that directly accesses the interior of tank 241-C-106 is the cascade line 
fiom tank 241-C-105. The cascade line is a 3-inch, schedule 80 carbon steel pipe, approximately 
25 feet long with a uniform 3% slope into tank 241-C-106. The cascade pipe protrudes 4 feet 
into the tank space. The cascade pipe burial depth is 22 feet at the tank 241-C-106 wall and 
22 feet, 9 inches at the tank 241-C-105 wall. The waste pipe is enclosed within an %inch, 
schedule 40 carbon steel pipe (HW-72743). 

The cascade line has two cleanout lines at approximately mid-distance between tanks 241-C-105 
and 241-C-106. The cleanout lines are constructed of 2-inch, schedule 40 pipe. The cleanout 
lines extend upward fiom the cascade line and are capped approximately 6 inches below grade. 
The cleanout lines are spaced 6 inches apart at the cascade line and 6 feet apart at grade 
(I3-2-2929; H-2-44006). 

Four aboveground ducts are connected through the HVAC pit. Pipe material codes (e.g., M-42, 
M-26a) are as specified on Hanford Site Drawing H-2-31750. The four ducts are as follows: 

Seal loop VT-1001 is a 6-inch, M-42 duct 

Seal loop VT-1002 is a 6-inch, M-42 duct 

VT-1010 is a 10-inch, M8 duct going to the 241-C-91 Process Building 

The air inlet is a 12-inch, M8 duct attached to riser R-15. Riser R-15 is mounted on the 
HVAC pit cover. 

Connected to riser R-2 is a 16-inch duct leading to the P-16 portable exhauster. The 8-inch 
VT-1022-M8 fiom the 241-C-91 Process Building is connected to the 16-inch duct. 

Each of the at-tank pits has a 2-inch open drain that drains to a tank riser: 

241-C-06A pump pit drain connects to Riser R-5 
241-C-06B heel pit drain connects to Riser R-13 
241-C-06C sluice pit drain connects to Riser R-4 

There are three open encasement drains: 

ENC-100 is a 2-inch, M26a encasement drain connecting the SL-100 waste transfer line 
encasement to the pump pit at nozzle 241-C-06A-U8 

ENC-200 is a 2-inch, M26a encasement drain connecting the SN-200 waste transfer line 
encasement to the sluice pit nozzle 241-C-O6C-U7 

ENC-302 is a 2-inch, M26a encasement drain connecting the DR-302 drain line 
encasement to the sluice pit nozzle 241-C-O6C-U9. 
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All other waste transfer lines leading to tank 241-C-106 have been isolated as part of the interim 
stabilization program. 

3.2.6 Tank 241-C-106 In-Tank Equipment 

Two in-tank video surveys have been recently conducted on tank 241-C-106. A video camera 
survey was conducted of tank 241-'2-106 following the 1999 sluicing retrieval effort. The video 
generally showed the interior condition of the tank including in-tank ancillary equipment. 
A second in-tank video made on August 1,2002 confirmed the presence of the in-tank ancillary 
equipment identified in the 1999 video. 

The following equipment was visible in the video: 

Riser R-3: Sluicer assembly 

Riser R-8: Thermocouple tree 

RiserR-9: Slurrypump 

Riser R-4: Old re-circulating dip leg 

Riser R-6: Transfer pump PTX141 

Riser R-13: Heel jet pump that will be removed as an initial condition for the ATCD 
Project 

Riser R-14: Thermocouple tree. 

A section of pipe was visible on the bottom of the tank, partially resting on the slurry pump and 
extending past the thermocouple tree in Riser R-8. The pipe is probably an old temperature 
probe and is estimated to be 2 inches in diameter and greater than 10 feet in length. 

3.2.7 Tank 241-C-I06 Ventilation System 

An older ventilation system (296-P-16, the tank 241-C-105/241-C-106 ventilation system) is still 
installed but is not a viable option for use in the ATCD Project due to radioactive air emission 
compliance issues. 

Project W-320 installed a ventilation system chiller in combination with an inlet filter cooling 
coil on the 296-P-16 ventilation system to cool the tank contents. This allows for providing a 
constant 40 O F  inlet air flow to the tank. 

In addition to the chiller and filter cooling coil, Project W-320 installed a new ventilation system 
(296-C-006) for tank 241-C-106 that rovides a nominal exhaust flow rate of 230 ft3/min with a 
recirculation flow rate of up to 860 ft /mm (Figure 3.5). The recirculation portion of the system 
was used to provide the needed cooling during the sluicing campaign. The exhaust portion of the 
system maintained the required negative pressure in the tank and flammable gas dilution during 

P .  . 
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the sluicing operations. The cascade line between tanks 241-C-105 and 241-C-106 is assumed to 
be open in the HVAC system design. 

The 296-C-006 ventilation system was designed to be the only ventilation system used during 
active sluicing operations in tank 241-C-106. This system has been placed in a lay-up and could 
be placed back into service. During the operation the exhauster did not provide adequate flow to 
allow for large riser maintenance activities in the tank (RPP-5687). Charcoal filters were 
designed for this system but never installed. RPP-7155 recommends that this system as a whole 
not be reused, but that some components would likely be useable. 

Currently, neither the 296-P-16 portable exhauster nor the 296-C-006 ventilation system is in 
use; tank 241-C-106 is passively ventilated through the existing HEPA filters. Prior to the 
ATCD Project, plans were being developed to convert tank 241-C-106 solely to a passive 
ventilation system, which would entail isolating the tank &om the active ventilation systems and 
installing a breather filter assembly in place of the intake filters. 

3.2.8 Tank 241-C-106 Instrumentation 

Table 3.2 lists the existing instrumentation in tank 241-(2-106. The signals are used to provide 
alarms as well as to provide data input for logging and trend analysis. 

Instrument Tag Number 

Table 3.2. Tank 241 4-106 Existing Instrumentation Signals 

Indication andlor Alarm 
(CASS, TMACS) Description 

WST-LIT-1306 I Riser R-I Enraf level detector 

TE-106-14-1 through Riser R-14 temperature sensors X 
TE-106-14-6, and 
TE-106-14-8 

X 

I TE-106-8-1 through I TE-106-8-6 
IRiser R-8 temperature sensors X 

CASS = Computerized-Automated Surveillance System. 
TMACS = Tank Monitoring and Control System. 
X = Indicates application or use. 

The surface level of the waste in tank 241-C-106 is monitored by an Enraf gauge connected to 
the tank monitoring and control system (TMACS) with a required monitoring frequency of 
quarterly; temperature is monitored by thermocouple trees in Risers R-8 and R-14, both 
connected to TMACS with a required monitoring frequency of weekly. Waste surface levels are 
monitored for potential increases or decreases in waste volume. Increases would indicate water 
ingress while decreases would indicate evaporative losses or leakage. 

Risers R-1 and R-14 have benchmarks for purposes of monitoring the dome elevation. 
The dome elevation is monitored at a required frequency of two years to evaluate any movement 
of the tank structure that could indicate structural integrity problems. 
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Figure 3.5. Tank 296-(2-006 Ventilation System 
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3.3 2 4 1 4  FARM 200-SERIES TANKS 

3.3.1 2 4 1 4  Farm 200-Series General Tank Description 

Tanks 241-C-201,241-C-202, and 241-C-203 went into service in 1947. Tank 241-C-204 began 
receiving waste in 1948. Tanks 241-C-201,241-C-202, and 241-C-203 were removed from 
service in 1976. Tank 241-C-204 was removed from service 1977. The 200-series tanks are 
20 feet in diameter and have an operating volume of 55,000 gallons. The tanks are 20 feet in 
diameter with a 26.3-foot ceiling height, a %foot liner height, and a 24-foot operating height. 

The 241-C farm 200-series tanks were originally constructed with 8 risers, 1 manhole, and 
2 ventilation ports. Subsequent installation of the jet pump pit covered Risers R-1 through R-4 
(two 4-inch diameter and two 12-inch diameter), installed two new 12-inch risers (Risers R-9 
and R-10) and covered one of the ventilation ports. The original risers and W A C  ducts extend 
12 inches below the interior surface of the concrete tank top closure and the new risers extend 
6 inches into the tank. 

3.3.2 241 -C Farm 200-Series Tanks Constraints 

Equipment (e.g., cranes or cover blocks) placed or located on or near waste tanks shall meet the 
dome loading requirements as defined in "F-P-1266. 

All mobile equipment (e.g., trucks, cranes) in the tank farms shall meet the ignition control 
requirements as defined in Section 3.3.8 of the Level 2 Specification (RPP-11094). 

The 200-series SSTs do not have thermal loads and, therefore, have not been evaluated for 
temperature limits. Applicability of thermal limits will be determined as the design evolves. 
Structure temperature is controlled via control of the fill temperature (RPP-11094). 

The TCFS shall control the vapor space pressure in the tank within the following specific design 
limits to prevent structural damage to the tank: 

200-Series SST Vapor Space Pressure Limits will be determined during the design 
evolution. 

Control may include monitoring vapor space pressure, comparing monitored values to set limits, 
and maintaining vapor space pressure within set limits. 

Applicability of axial load restrictions to the 241-C farm 200-series tanks will be determined 
during the design evolution (RPP-11094). 

The TCFS equipment installed in the tanks shall be designed to perform its intended function in 
the chemical environment of the tanks. This environment and its context are described in 
Appendix B of HNF-SD-WM-SP-012. 
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3.3.3 241 -C Farm 200-Series Tanks Ventilation System 

All 241-C farm 200-series tanks are on a passive ventilation system consisting of a breather filter 
and a seal loop mounted on a tank riser. 

3.4 TANK 241-C-201 

Tank 241-C-201 is classified as an assumed leaker and was administratively interim stabilized in 
March 1982. Intrusion prevention measures have been completed. Tank 241-C-201 was 
declared an assumed leaker in 1988 with an estimated leak volume of 550 gallons 
(HNF-EP-0182, Rev. 168). 

3.4.1 Tank 241-C-201 Residual Waste Heel 

Tank 241-C-201 reportedly contains a waste volume of 1,000 gallons (134 ft3) of hot semiworks 
sludge and no free liquid, a volume calculated from manual tape readings of 7.5 inches recorded 
in October 2000 (HNF-EP-0182, Rev. 168). Based on the tank geometry a waste depth of 
7.5 inches corresponds to a volume of approximately 490 gallons (65 ft3). This volume is judged 
to be more accurate than the 1,000 gallons reported in HNF-EP-0182 which has been rounded up 
to the nearest 1,000 gallons. Current ATCD Project plans include additional waste retrieval 
down to the HFFACO interim retrieval goal (waste residues not to exceed 30 ft3 for 200-series 
tanks or limit of technology, whichever is less) before initiating tank closure actions. 

3.4.2 Tank 241 -C-201 Pit and Riser Access 

The existing riser configuration is shown in Table 3.3. Original construction of the tank included 
an unlined 42-inch manhole in the concrete top of the tank with a concrete cover. 

Riser 
ID 

Table 3.3. Tank 241 4-201 Riser Configuration 

Location 
Size Tank Radius 

R-5 

Contents 

4 646.58 8 None Breather filter 

R-7 

R-8 

R-9 

R-10 

12 646.63 8 None Empty observation port 

4 646.63 8 None Enraf per H-2-73352 & H-2-817634 

12 637.33 4 Jet pump Sludge jet 

12 637.33 6 Jetpump None 

I HVAC I I Grade I 4 I HVAC I None I 
MH 42 8 None None 
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3.4.3 Tank 241-C-201 Pipelines Accessing Tank 

There are two 3-inch buried waste pipelines (V156 and V157) from diversion box 241-C-252 
that directly access the tank through the tank wall and protrude into the tank approximately 
1 foot (Nozzles N3 and N4). Both lines are approximately 230 feet long and slope into the tank 
with a total elevation change of approximately 2.5 feet. These direct-buried lines have no 
encasement. Both lines are blanked at the nozzles in the 241-C-252 diversion box. The pit drain 
and the other waste lines leading to the jet pump pit have been isolated as part ofthe interim 
stabilization project. Also, there are two spare nozzles (N1 and N2) that protrude into the tank 
approximately 1 foot that terminate at the outside wall of the tank with a gasketed, non-welded 
cap per original construction. 

The pit drain and the other waste lines leading to the jet pump pit have been isolated as part of 
the interim stabilization project. 

3.4.4 Tank 241-C-201 In-Tank Equipment 

The extensions of the risers and ventilation port covered by the jet pump pit were visible on the 
in-tank video taken on June 14,2002. The following equipment were visible in the video: 

Riser R-6: Temperature probe 
Riser R-9: Sludge jet pump. 

A section of pipe was visible in the tank, supported on its ends by the tank wall and the tank 
bottom. The pipe is probably an old temperature probe and is estimated to be 2-inches in 
diameter and greater than 20 feet in length. 

3.4.5 Tank 241-C-201 Instrumentation 

The waste surface level is monitored by a manual tape with a required monitoring frequency of 
quarterly; temperature is monitored by a thermocouple tree in Riser R-6 connected to TMACS 
with a required monitoring frequency of 6 months. 

3.5 TANK 241 4-202 

Tank 241-C-202 was constructed in 1943-1944 and was classified as an assumed leaker in 1988. 
The tank was administratively interim stabilized in August 1981 and intrusion prevention 
measures have been completed. The estimated leak volume for tank 241-C-202 is 450 gallons 
(HNF-EP-0182). 

3.5.1 Tank 241 4-202 Residual Waste Heel 

Tank 241-C-202 reportedly contains 1,000 gallons (134 ft3) of hot semiworks sludge and no free 
liquid, a volume calculated from manual tape readings of 8 inches in October 2000 
("F-EP-0182, Rev. 168). Given the tank geometry a waste depth of 8 inches in 
tank 241-C-202 corresponds to a residual waste volume of 550 gallons (74 R3). This volume is 
judged to be more accurate than the 1,000 gallons reported in HNF-EP-0182 which has been 
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Location 
Riser Sire Flange El. 

Tank Radius Pit 
(ft) 

ID (ft) 

R-5 4 646.48 8 None Breather filter 

R-6 12 646.49 8 None Temperature probe 

rounded up to the nearest 1,000 gallons. Current ATCD Project plans include waste retrieval 
down to the HFFACO interim retrieval goal before initiating tank closure actions. 

3.5.2 Tank 241-C-202 Pit and Riser Access 

The existing riser configuration is shown in Table 3.4. Original construction of the tank included 
an unlined 42-inch manhole in the concrete top of the tank with a concrete cover. 

R-7 

R-8 

R-9 

R-10 

HVAC 

Table 3.4. Tank 241-C-202 Riser Configuration 

12 646.5 8 None Empty observation port 

4 646.48 8 None Enraf per H-2-73353 & H-2-817634 

12 637.33 4 Jet pump Sludge jet 

12 637.33 6 Jetpump None 

Grade 4 HVAC None 

Contents 

MH 42 8 None 1 None 

3.5.3 Tank 241 4-202 Pipelines Accessing Tank 

There are two 3-inch buried waste pipelines (V158 and V159) from diversion box 241-C-252 
that directly access the tank through the tank wall and protrude into the tank approximately 
1 foot (Nozzles N3 and N4). Both lines are approximately 185 feet long and slope into the tank 
with a total elevation change of approximately 2.5 feet. These direct-buried lines have no 
encasement. Both lines are blanked at the nozzles in the 241-C-252 diversion box. Also, there 
are two spare nozzles (Nl and N2) that protrude into the tank approximately 1 foot that terminate 
at the outside wall of the tank with a gasketed, non-welded cap per original construction. 

The pit drain and the other waste lines leading to the jet pump pit have been isolated as part of 
the interim stabilization project. 

3.5.4 Tank 241-C-202 In-Tank Equipment 

The extensions of the risers and ventilation port covered by the jet pump pit were visible on the 
in-tank video taken on June 19,2002. The following equipment were visible in the video: 
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Riser R-6: Temperature probe 
Riser R-9: Sludge jet pump. 

A section of pipe was visible in the tank, supported on its ends by the tank wall and the tank 
bottom. The pipe is probably an old temperature probe and is estimated to be 2 inches in 
diameter and greater than 20 feet in length. 

3.5.5 Tank 2414-202 Instrumentation 

The waste within tank 241-(2-202 is monitored using a manual tape with a required monitoring 
frequency of quarterly; temperature is monitored by a thermocouple tree in Riser R-6 connected 
to TMACS with a required monitoring frequency of 6 months. 

3.6 TANK 241-(2-203 

Tank 241-C-203 was constructed in 1943-1944 and was declared a confirmed or assumed leaker 
in 1984 with an estimated leak volume of 400 gallons. The tank has been administratively 
interim stabilized and intrusion prevention measures have been completed (HNF-EP-0182, 
Rev. 168). 

3.6.1 Tank 241-C-203 Residual Waste Heel 

Tank 241-C-203 is reported to contain 3,000 gallons (400 ft3) of hot semiworks sludge and no 
free liquid as calculated fiom manual tape readings showing a surface level reading of 
approximately 17 inches between 1999 and 2002 (HNF-EP-0182, Rev. 168). Based on the tank 
geometry a waste depth of 17 inches should correspond to a waste volume of 1,880 gallons 
(251 R3). This volume is judged to be more accurate than the 3,000 gallons reported in 
HNF-EP-0182 which has been rounded up to the nearest 1,000 gallons. Current ATCD Project 
plans include waste retrieval down to the HFFACO interim retrieval goal before initiating tank 
closure activities. 

3.6.2 Tank 2414-203 Pit and Riser Access 

The existing riser configuration is shown in Table 3.5. Original construction of the tank included 
an unlined 42-inch manhole in the concrete top of the tank with a concrete cover. 
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Table 3.5. Tank 241 4-203 Riser Configuration 

Grade elevation = 647 feet, 0 inches. 
HVAC = heating, ventilation, and air conditioning. 
MH = manhole. 

3.6.3 Tank 241 -C-203 Pipelines Accessing Tank 

There are two 3-inch buried waste pipelines (V160 and V161) from diversion box 241-C-252 
that directly access the tank through the tank wall and protrude into the tank approximately 
1 foot (Nozzles N3 and N4). Both lines are approximately 135 feet long and slope into the tank 
with a total elevation change of approximately 2.5 feet. These direct-buried lines have no 
encasement. Both lines are blanked at the nozzles in the 241-(2-252 diversion box. Also, there 
are two spare nozzles (N1 and N2) that protrude into the tank approximately 1 foot that terminate 
at the outside wall of the tank with a gasketed, non-welded cap per original construction. 

The pit drain and the other waste lines leading to the jet pump pit have been isolated as part of 
the interim stabilization project. 

3.6.4 Tank 241-C-203 In-Tank Equipment 

The extensions of the risers and ventilation port covered by the jet pump pit were visible on the 
in-tank video taken on July 16,2002. The following equipment were visible in the video: 

Riser R-5: Sludge level measuring assembly with the tape extended; additional tape is 
coiled in the waste below Riser R-6 

Riser R-6: Temperature probe. 

A section of pipe is visible in the tank per the July 16,2002 video, standing against the wall 
under Riser R-8. The pipe is probably an old temperature probe and is estimated to be 2 inches 
in diameter and greater than 20 feet in length. Also, there is a ball of metal tape at the end of the 
temp probe in Riser R-6. 

0014-0924 3-20 September 24,2002 



Section 3.0 - lnifial Conditions RPP-12331, Rev. 0 

3.6.5 Tank 2414-203 Instrumentation 

The waste level in tank 241-C-203 is monitored by a manual tape with a required monitoring 
frequency of quarterly; temperature is monitored by a thermocouple tree in Riser R-6 connected 
to TMACS with a required monitoring fiequency of 6 months. 

3.7 TANK 2414-204 

Tank 241-C-204 was constructed in 1943-1944 and was declared a confirmed or assumed leaker 
in 1988 with an estimated leak volume of 350 gallons. The tank was administratively interim 
stabilized in 1982 and intrusion prevention measures have been completed (HNF-EP-0182, 
Rev. 168). 

3.7.1 Tank 2414-204 Residual Waste Heel 

Tank 241-C-204 is reported to contain 3,000 gallons (400 ft3) of strontium semiworks sludge 
waste and no free liquid as calculated fiom manual tape readings showing a consistent surface 
level reading of approximately 17 inches between 1999 and 2002 ("F-EP-0182, Rev. 168). 
Based on the tank geometry a waste depth of 17 inches corresponds to a volume of 1,880 gallons 
(251 ft3). This volume is judged to be more accurate than the 3,000 gallons reported in 
HNF-EP-0182 which has been rounded up to the nearest 1,000 gallons. Current ATCD Project 
plans include waste retrieval down to the HFFACO interim retrieval goal before initiating tank 
closure activities. 

3.7.2 Tank 2414-204 Pit and Riser Access 

The existing riser configuration is shown in Table 3.6. Original construction of the tank included 
an unlined 42-inch manhole in the concrete top of the tank with a concrete cover. 
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Riser 
ID 

Table 3.6. Tank 241 -C-204 Riser Configuration 

Location 
Size Flange El. 

Tank Radius Pit 
(ft) 

(ft) 

R-6 12 

Contents 

646.58 8 None Spare 

I R-5 I 4 I 646.52 I 8 I None I Enraf Der H-2-73355 & H-2-817634 I 

I R-9 I 12 I 637.33 I 4 I Jet DUmD R-9 

R-10 

I R-8 I 4 1 646.57 I 8 I None I Breather filter I 
12 637.33 4 Jet pump 

12 637.33 6 Jet pump R-10 12 637.33 6 Jet pump 

HVAC 

MH 
Grade 4 HVAC 

42 8 None 

Sludge iet I 
Per 6/26/02 video, appears to be a 
4 multi-stage turbine pump; a flanged 
connection is visible with plastic wrap 
and Russian thistle 

~~ 

None 

None 

Grade elevation = 647 feet, 0 inches. 
HVAC = heating, ventilation, and air conditioning. 
MH = manhole. 

3.7.3 Tank 2414-204 Pipelines Accessing Tank 

There are two 3-inch buried waste pipelines (V162 and V163) from diversion box 241-C-252 
that directly access the tank through the tank wall and protrude into the tank approximately 
1 foot (Nozzles N3 and N4). Both lines are approximately 90 feet long and slope into the tank 
with a total elevation change of approximately 2.5 feet. These direct-buried lines have no 
encasement. Both lines are blanked at the nozzles in the 241-C-252 diversion box. Also, there 
are two spare nozzles (Nl and N2) that protrude into the tank approximately 1 foot that terminate 
at the outside wall of the tank with a gasketed, non-welded cap per original construction. 

The pit drain and the other waste lines leading to the jet pump pit have been isolated as part of 
the interim stabilization project. 

3.7.4 Tank 241-C-204 In-Tank Equipment 

The extensions of the risers and ventilation port covered by the jet pump pit were visible on the 
in-tank video taken on June 26,2002. The following equipment were visible in the video: 

Riser R-5: Sludge level measuring assembly with the tape extended; additional tape is 
coiled in the waste below Riser R-5 

Riser R-9: Sludge jet pump with corroded lines visible near the bottom of the riser 
extension 
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Riser R-10: Appears to be a 4 inch multi-stage turbine pump; below the riser extension, a 
flanged connection is visible with plastic wrap and a fragment of dry Russian thistle 
draped on the flanged connection; according to drawings, a partial sluicer assembly was 
anticipated to be in this riser. 

A section of pipe was visible in the tank, supported on its ends by the tank wall and the tank 
bottom. The pipe is probably an old temperature probe and is estimated to be 2 inches in 
diameter and greater than 20 feet in length. Other miscellaneous items in the tank include what 
appear to be 3 or 4 rags and a block of unknown dimension and material. 

3.7.5 Tank 241-C-204 Instrumentation 

The waste level in tank 241-C-204 is monitored by a manual tape with a required monitoring 
frequency of quarterly; no temperature data has been collected for tank 241 -C-204 for several 
years. 
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4.0 

The performance-based specifications for tank closure preliminary engineering are defined in the 
Level 2 Specification (RPP-11094). This section discusses, and incorporates by reference, the 
performance specifications. The performance objectives and limitations as defined in the 
applicable regulations are identified and reference is made to the regulatory strategy and decision 
documents that are being prepared in support of the ATCD (EG-02-016). 

The ATCD Project is currently preparing tank-specific closure plans, and environmental 
assessment under NEPA, and other regulatory strategy documents to address the projects 
strategy and approach to meeting the regulatory requirements for tank closure. Following 
DOE and/or regulator approval the closure plans will define tank closure requirements. 
These regulatory documents (with the exception of the Notices of Construction identified in 
Section 4.3) are outside the scope of this Basis of Design report. 

4.1 REGULATORY REQUIREMENTS (DRIVERS) 

The classification of the residual waste remaining in the tanks following retrieval is assumed to 
be mixed LLW incidental to reprocessing. A WIR determination has not yet been made. 
Based on assumed waste classification the RCRA, DOE 0 435.1, and NEPA requirements 
identified in the Level 2 Specification are discussed in the following sections. 

In addition the 241-C tank farm will be closed in accordance with the HFFACO. Consequently 
closure and post-closure requirements are applicable to the overall tank closure activities. 
Post-closure requirements will be defined in the tank-specific closure plans. 

4.1.1 RCRA Requirements 

The tank farms are managed as RCRA treatment, storage, and/or disposal units. The following 
RCRA requirement is taken from “Dangerous Waste Regulations Closure and Postclosure” 

PROJECT REGULATORY AND TECHNICAL REQUIREMENTS 

(WAC 173-303-610). 

(2) Closure performance standard. The owner or operator must close the facility in a manner that: 

(a)(i) Minimizes the need for further maintenance; 

(ii) Controls, minimizes or eliminates to the extent necessary to protect human health and the 
environment, post-closure escape of dangerous waste, dangerous constituents, leachate, 
contaminated run-off, or dangerous waste decomposition products to the ground, surface water, 
ground water, or the atmosphere; and 

(iii) Returns the land to the appearance and use of surrounding land areas to the degree possible 
given the nature of the previous dangerous waste activity. 

@)Where the closure requirements of this section, or of WAC 173-303-630(10), 173-303-640(8), 

173-303-670(8), 173-303-680 (2) through (4), or 40 CFR 264.1 102 (incorporated by reference at 
WAC 173-303-695) call for the removal or decontamination of dangerous wastes, waste residues, 

173-303-650(6), 173-303-655(6), 173-303-655(8), 173-303-660(9), 173-303-665(6), 
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or equipment, bases, liners, soils or other materials containing or contaminated with dangerous 
wastes or waste residue, then such removal or decontamination must assure that the levels of 
dangerous waste or dangerous waste constituents or residues do not exceed: 

(i) For soils, ground water, surface water, and air, the numeric cleanup levels calculated using 
residential exposure assumptions according to the Model Toxics Control Act Regulations, 
chapter 173-340 WAC as now or hereafter amended. Primarily, these will be numeric cleanup 
levels calculated according to MTCA Method B, although MTCA Method A may be used as 
appropriate, see WAC 173-340-700 through 173-340-760, excluding WAC 173-340-745; and 

(ii) For all structures, equipment, bases, liners, etc., clean closure standards will be set by the 
department on a case-by-case basis in accordance with the closure performance standards of 
WAC 173-303-610(2)(a)(ii) and in a manner that minimizes or eliminates post-closure escape of 
dangerous waste constituents. 

4.1.2 DOE 0 435.1 Requirement 

All radioactive waste shall be managed in accordance with the requirements in Radioactive 
Wnste Management Manual (DOE M 435.1-1). Because the SSTs are classified as containing 
high-level mixed waste, the HLW requirements in DOE M 435.1-1 are applicable. This section 
discusses the DOE M 435.1-1 HLW requirements including WIR determination. 

HLW is defined as the highly radioactive waste material resulting from the reprocessing of spent 
nuclear fuel, including liquid waste produced directly in reprocessing and any solid material 
derived from such liquid waste that contains fission products in sufficient concentrations; and 
other highly radioactive material that is determined, consistent with existing law, to require 
permanent isolation. 

4.1.2.1 Waste Incidental to Reprocessing 
Waste resulting from reprocessing spent nuclear fuel that is determined to be incidental to 
reprocessing is not HLW, and shall be managed under DOE regulatory authority in accordance 
with the requirements for transuranic waste or LLW, as appropriate. When determining whether 
spent nuclear fuel reprocessing plant wastes shall be managed as another waste type or as HLW, 
either the citation or evaluation process may be used. Determinations that any residual tank 
waste is incidental to reprocessing will utilize the evaluation process in accordance with 
DOE M 435.1-1. 

Determinations that any waste is incidental to reprocessing by the evaluation process shall be 
developed under good record-keeping practices, with an adequate quality assurance process, and 
shall be documented to support the determinations. Based on the assumed waste classification 
the residual tank waste will be managed as LLW and will meet the following criteria: 

Will have been processed, or will be processed, to remove key radionuclides to the 
maximum extent that is technically and economically practical 

Will be managed to meet safety requirements comparable to the performance objectives 
set out in 10 CFR Part 61, Subpart C, Performance Objectives; and 
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Are to be managed, pursuant to DOE’S authority under the Atomic Energy Act of1954, 
as amended, and in accordance with the provisions of Chapter IV of this Manual, 
provided the waste will be incorporated in a solid physical form at a concentration that 
does not exceed the applicable concentration limits for Class C LLW as set out in 
10 CFR 61.55, Wuste CZussiJicution; or will meet alternative requirements for waste 
classification and characterization as DOE may authorize. 

4.q.2.2 
Based on a WIR determination as LLW from DOE M 435.1-1, the residual LLW in the five 
ATCD tanks shall meet the following requirements (DOE M 435.1-1 IV[P]): 

Performance Objectives for Low-Level Waste Disposal Facilities 

(1) Performance Obiectives. Low-level waste disposal facilities shall be sited, designed, 
operated, maintained, and closed so that a reasonable expectation exists that the following 
performance objectives will be met for waste disposed of after September 26,1988: 

(a) Dose to representative members of the public shall not exceed 25 mrem (0.25 mSv) in a year 
total effective dose equivalent from all exposure pathways, excluding the dose from radon and its 
progeny in air. 

@) Dose to representative members of the public via the air pathway shall not exceed 10 mrem 
(0.10 mSv) in a year total effective dose equivalent, excluding the dose from radon and its 
progeny. 

(c) Release ofradon shall be less than an average flux of 20 pCi/m2 /s (0.74 Bq/mz/s) at the 
surface of the disposal facility. Alternatively, a limit of 0.5 pCi/l (0.0185 BqA) of air may be 
applied at the boundary of the facility. 

(2) Performance Assessment. A site-specific radiological performance assessment shall be 
prepared and maintained for DOE low-level waste disposed of after September 26, 1988. 
The performance assessment shall include calculations for a 1,000 year period after closure of 
potential doses to representative future members of the public and potential releases from the 
facility to provide a reasonable expectation that the performance objectives identified in this 
Chapter are not exceeded as a result of operation and closure of the facility. 

(a) Analyses performed to demonstrate compliance with the performance objectives in this 
Chapter, and to establish limits on concentrations of radionuclides for disposal based on the 
performance measures for inadvertent intruders in this Chapter shall be based on reasonable 
activities in the critical group of exposed individuals. Unless otherwise specified, the assumption 
of average living habits and exposure conditions in representative critical groups of individuals 
projected to receive the highest doses is appropriate. The likelihood of inadvertent intruder 
scenarios may be considered in interpreting the results of the analyses and establishing 
radionuclide concentrations, if adequate justification is provided. 

(b) The point of compliance shall correspond to the point of highest projected dose or 
concentration beyond a 100 meter buffer zone surrounding the disposed waste. A larger or 
smaller buffer zone may be used if adequate justification is provided. 

(c) Performance assessments shall address reasonably foreseeable natural processes that might 
disrupt barriers against release and transport of radioactive materials. 
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(d) Performance assessments shall use DOE-approved dose coefficients (dose conversion factors) 
for internal and external exposure of reference adults. 

(e) The performance assessment shall include a sensitivityhcertainty analysis. 

(9 Performance assessments shall include a demonstration that projected releases of 
radionuclides to the environment shall be maintained as low as reasonably achievable (ALARA). 

(9) For purposes of establishing limits on radionuclides that may be disposed of near-surface, the 
performance assessment shall include an assessment of impacts to water resources. 

(h) For purposes of establishing limits on the concentration of radionuclides that may be disposed 
of near-surface, the performance assessment shall include an assessment of impacts calculated for 
a hypothetical person assumed to inadvertently intrude for a temporary period into the low-level 
waste disposal facility. For intruder analyses, inshtutional controls shall be assumed to be 
effective in deterring intrusion for at least 100 years following closure. The intruder analyses 
shall use performance measures for chronic and acute exposure scenarios, respectively, of 
100 mrem (1 mSv) in a year and 500 mrem (5 mSv) total effective dose equivalent excluding 
radon in air. 

4.1.3 10 CFR 61 Performance Objectives 

Stabilization and encapsulation of waste for disposal shall meet Subpart C of “Licensing 
Requirements for Land Disposal of Radioactive Waste” (10 CFR 61) or approved Site-specific 
criteria. Subpart D, “Technical Requirements for Land Disposal Facilities,” would also apply. 
The current strategy is to pursue site-specific criteria. 

4.1.4 10 CFR 830 Performance Objectives 

Stabilization and encapsulation operations shall meet licensing requirements for “Nuclear Safety 
Management” (10 CFR 830) as implemented by the Hanford Site safety basis. Those documents 
included in the safety basis are listed as an attachment to HNF-IP-0842, Volume 4, Section 5.4, 
“Unreviewed Safety Questions.” 

4.1.5 National Environmental Policy Act Performance Limitations 

Until a finding of No Significant Impact is issued in accordance with “NEPA and Agency 
Decision Making” (40 CFR 1505), no action concerning field implementation of this basis of 
design shall be taken that would have an adverse environmental impact, or limit the choice of 
reasonable alternatives. 

NEPA limitations are specified in “Interim actions: Limitations on actions during the NEPA 
process” (10 CFR 1021.211) and “Limitations on actions during theNEPA process” 
(40 CFR 1506.1). 

4.2 TECHNICAL REQUIREMENTS 

The following sections are summarized from the Level 2 Specification (RPP-11094). 
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4.2.1 Waste Heel Stabilization Material 

General criteria and guidelines for waste heel stabilization material are specified within 
Section 3.1.2 of RF'P-11094. Subsequent engineering activities will specify waste heel 
stabilization fill material properties, formulation, and fill test requirements. 

4.2.1.1 Function 
Material shall be placed in contact with residual waste on the tank bottom to minimize risk of 
contaminant migration before placement of succeeding lifts of tank fill material. Acceptable 
methods for minimizing risk of contaminant migration include liquid absorption, waste 
encapsulation, cementitious bonding of waste and stabilization material, or chemical interaction 
with key contaminant drivers for risk through the groundwater pathway. 

4.2.1.2 Structural Properties 
Materials placed for waste heel stabilization shall have sufficient structural capacity to support 
succeeding lifts of tank fill material for the purpose of long-term structural stability of the tank 
dome and surface barrier provided at the time of final tank farm closure. 

4.2.1.3 Retrievability 
Materials placed for waste heel stabilization shall be of low compressive strength and shear 
strength to facilitate removal if decisions on final tank farm closure preclude placement of 
subsequent lifts of tank fill material. 

4.2.2 Tank Fill Material 

TCFS fill materials shall be consistent with the general criteria and guidelines specified within 
this section. Subsequent engineering activities will specify tank fill material properties, 
formulation, and fill test requirements. 

4.2.2.1 Fill Material 
Fill material for the tanks will be placed over the waste heel stabilization material. Tank fill 
material shall be selected to provide long-term structural stability o f  the tank domes to preclude 
subsidence of the tank and failure of a surface barrier that may be placed at the time of final tank 
farm closure, and to minimize infiltration of water that could come in contact with residual 
waste. Grout mix formulations designed for long-term radioactive waste disposal shall be 
considered. Formulations considered will be the cold-cap grout formulation developed by the 
U.S. Army Corps of Engineers for the Hanford Grout Vault Program (SL-92-21), grout materials 
used for closure of HLW tanks at the Savannah River Site as specified in draft report State of the 
Art Report on High-Level Waste Tank Closure (WSRC-TR-2001-00359), and others developed 
for closure of DOE site cleanup applications. 
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4.2.2.2 Fill Characteristics 
Grout formulation shall exhibit a relatively low heat of hydration; shall be free-flowing, 
self-compacting, non-shrink, non-expansive, and self-leveling; and shall be designed to involve 
little or no free water during curing and maintain uniform properties to the distance of the pour 
spread. 
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4.2.2.3 Fill Stability 
Tanks shall be stabilized to prevent subsidence and provide a structurally sound base for a 
surface barrier. The fill must be of sufficient compressive strength and shear strength to provide 
long-term structural stability for a minimum of 1,000 years to prevent tank dome failure and 
subsidence and consequent degradation of a 1,000-year surface barrier that would be placed at 
final tank farm closure. 

4.2.2.4 Tank Air Filtration System 
A skid-mounted exhauster with HEPA filtration shall be used during grout filling. The system 
shall meet the applicable requirements for equipment important to safety. 

4.3 AIR PERMITTING REQUIREMENTS 

It is assumed that both radiological and non-radiological Notices of Construction will be required 
prior to initiating tank closure activities. The project schedule and cost estimate in this Basis of 
Design report include the preparation, review, approval, and implementation of Notices of 
Construction. 
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5.0 PROJECT BOUNDARIES AND INTERFACES 

The physical boundaries of the tank closure design include those structures, systems, and 
components that will be filled during tank closure. The physical boundary for tank closure 
includes the tank, all risers connected to the tank, and all at-tank pits. There are no requirements 
to stabilize waste transfer lines as a part of the tank closure demonstration. Disposition of the 
transfer lines is deferred to closure of the farm. However, specific actions are taken to isolate the 
cascade line between tanks 241-C-106 and 241-C-105 to prevent grout from flowing into tank 
241-C-105. Other interconnected piping was evaluated and will be incidentally stabilized during 
placement of grout fill in the pits by allowing grout to gravity flow into the lines to a stall 
distance as described in Section 6.0. 

There are a number of potential project interfaces that could affect the design and/or logistics 
associated with completing tank closure efforts for the five demonstration tanks. The most 
significant closure interfaces are between the tank closure and the planned waste retrieval 
activities in each of the demonstration tanks. The waste volume currently in the five 
demonstration tanks exceeds the HFFACO interim retrieval goals and the ATCD Project is 
planning to design and deploy waste retrieval systems in all five of the demonstration tanks. 
As the waste retrieval design and the tank closure designs are developed there are a number of 
interface and integration areas to be considered. As shown in the project schedule, the tank 
closure assumption is that the tank 241-C-106 waste retrieval efforts will be completed by 
January 30,2004. A delay in completion of the waste retrieval could impact the tank closure 
schedule. A number of integration areas to be considered in detail design include common tank 
ventilation systems and camera systems. 

There are additional activities that are in various stages of planning that could impact planned 
tank closure activities. These activities include: 

Construction activities for Project W-523, tank 241-C-104 waste retrieval, are scheduled 
to begin in fiscal year (FY) 2004 and continue into FY 2006. This would result in 
increased tank farm activity and potential congestion within the farm. 

Implementation ofinterim measures (Le., interim barriers) in the 241-C tank farm. 
The Tank Farm Vadose Zone is currently developing plans for implementing interim 
surface barriers in the tank farms. This planning is in the preliminary stages, however the 
intent is to install interim barriers in late FY 2003. There would be logistics issues if tank 
closure and interim surface barrier installation were conducted at the same time. 
These construction interfaces will be resolved during detailed design. 

Interim stabilization in tank 241-C-103 will be operating in the 241-C tank farm during 
FY 2003. 
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6.0 PROJECT AND OPERATIONAL DESCRIPTION 

The objective of this ATCD Basis of Design report is to present the preliminary engineering for 
filling the tanks with grout in a series of lifts in two separate phases. As mentioned in 
Section 2.1, “Key Assumptions,” the tanks will be filled with grout in a series of lifts in two 
separate phase. Phase 1 involves the initial grout placement to stabilize the residual waste heel 
that is expected to remain following retrieval. Phase 2 involves filling the remaining tank void 
space to the tank dome for the purpose of minimizing water infiltration, preventing long-term 
degradation of the tank farm surface barrier due to subsidence, and discouraging intruder access. 
It is important to note that the second phase of grout placement will only be completed once 
issues associated with RCRA Closure Plans, NEPA compliance associated with the development 
of a Closure Environmental Impact Statement, and DOE 0 435.1 have been resolved with the 
regulators, stakeholders, and DOE-Headquarters. There is some uncertainty with the schedule 
for completion of the second phase (bulk tank filling) of the closure demonstration. A decision 
to implement the second phase depends on current NEPA evaluation and ongoing regulatory 
negotiations. Phase 2 tank fill could be delayed by up to 20 years; however, for the purpose of 
cost estimating, it is assumed that the second phase of grouting will be conducted immediately 
following the first phase. 

Consistent with the selected alternative, as discussed in Section 7.0 and Appendix E, a portable 
continuous mixing grout plant will be mobilized at a staging area adjacent to the tank farm in a 
nonradiologically controlled area as shown in CE-SK-02-101. The portable grout plant has two 
production lines each having a nominal production rate of 40 yd3/hr. The two grout production 
lines can be run independently or simultaneously for a combined nominal grout production rate 
of 80 yd3/hr. This production rate was established based on bulk fill tank volume for tank 241- 
C-106 and the schedule constraints for the closure demonstration. Both grout production lines 
feed into a single grout pump. Power to the portable grout plant will be provided by portable 
generators.’ Site services would provide water to the mixing plant. Dry grout mix components 
would be trucked to the mixing plant from offsite suppliers. 

The grout will be pumped through a slickline constructed between the grout pump and the tank 
riser. The slickline will consist of 5-inch diameter pipe in IO-foot sections connected together 
with grooved couplings and placed on grade. Scaffolding support may be required adjacent to 
the riser pit and other locations that the ground does not provide continuous support of the 
slickline. The grout slickline will cross the radiological control barrier. The slickline within the 
radiologically controlled area will be constructed, maintained, and operated by Hanford Site 
forces; that outside the radiologically controlled area will be constructed, maintained, and 
operated by the vendor. 

Cleaning of the grout plant mixing auger chamber, pump, and slickline will be required at the 
completion of a grouting campaign or upon extended delays. The wastes that will be generated 
by cleaning the grout production and delivery equipment include approximately 10 ft3 of a 
mixture of crushed rock and grout and approximately 500 gallons of waste water. The crushed 
rock and grout mixture will be disposed of as solid waste at a nonradioactive, non-hazardous 
disposal facility on the Hanford Site and the waste water will be treated and disposed of by 
Hanford Site facilities. 
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The free-flowing grout will be placed into the tank through a single tank riser using a tremie to 
limit the drop height. Due to the required flow distance, grout will be placed into tank 
241-C-106 through the central riser. The grout will mix with or encapsulate a portion of the free 
or unbound residual tank waste. 

Accelerated Tank Closure Demonstration Alternatives Generation and Analysis (RPP-12194) 
down-selects the use of a layer of low-strength grout for waste stabilization in the tanks. It is 
generally assumed that non-retrievable residual waste would likely be strongly adhered to the 
tanks steel liners. A small volume of free liquid may remain after waste retrieval from tank 
241-C-106. RPP-12194 notes that chemical getters will likely be added based on further 
development and waste characterization results. The liquid waste fraction (in tank 241-C-106) 
will be incorporated within the grout. Incorporation of the liquid waste is significant as it is 
expected to contain the highest concentration of the mobile constituents. Further, RPP-12194 
states that residual solid waste, adhered to the steel liner of the tank, will be blanketed with the 
initial grout layer. Although the solid waste will not be fully encapsulated, the overlying grout is 
expected to minimize contact with infiltration water and maintain a high pH environment 
conducive to minimizing contaminant solubility. 

Following residual waste heel stabilization (Phase 1 grouting), the remaining tank void space 
will be filled with grout (Phase 2). Phase 2 grouting will be accomplished in the same manner as 
Phase 1 grouting (CE-SIC-02-108) with lift heights constrained only by dissipation of heat 
generated from the setting grout, tank wall loading associated with hydrostatic pressures, and 
grout production capability. 

The at-tank pits and their associated risers and in-tank equipment will be filled with a 
free-flowing grout (part of Phase 2) produced using one of the portable grout plant production 
lines. Approximate pit and riser void volumes are calculated in Appendix C. 

As part of Phase 2 grouting, risers not within an at-tank pit will be filled with a free-flowing 
grout. Due to the limited void volume in these risers, the required grout will be produced with a 
small capacity (250 to 400 gallons per hour) portable batch mixer located adjacent to the tank 
being stabilized (see vendor catalog sheet in Appendix A). 

To conclude Phase 2 grouting, additional grout will be manually placed on the exposed risers and 
pits to provide a crowned surface to enhance water shedding. This grout will be produced using 
the small capacity portable batch mixer. The exposed grout surfaces will be covered by a 
weather sealed protective foam coating as is current practice for intrusion prevention. 

6.1 PRE-GROUTING ACTIVITIES 

Pre-grouting activities include those activities necessary to prepare the tanks and ancillary 
equipment for waste stabilization (Phase 1) and bulk tank fill (Phase 2) activities. 

6.1.1 Removal andlor Disposition of In-Tank Equipment 

Grout will be placed in tank 241-C-106 through the central riser R-13. The retrieval project 
plans to abandon an articulated mast in riser R-13. Disposition of the articulated mast must be 
accomplished for access to the riser for grout placement. The mast may either be removed and 
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disposed of as solid waste or size reduced and placed in the bottom of tank 241-C-106 for in-tank 
disposal. Evaluation of disposition options will be performed as part of detail design; however, 
removal of the mast was assumed for the purposes of this report. Removal of additional in-tank 
equipment from tank 241-C-106 is not required for either residual waste heel stabilization or tank 
fill. 

The selected grout placement option is to place multiple lifts through the single central riser. 
Using the central riser is advantageous for tank 241-C-106 because of the 37.5-foot distance the 
grout needs to flow to reach the wall of the tank and to ensure complete fill due to the domed top 
of the tank. 

The 241-C farm 200-series tanks do not have a central riser and do not have a domed top as 
shown in CE-SK-02-121. Riser R-9 is the closest to the center at a tank radius of 4 feet. 
Tanks 241-C-201,241-C-202, and 241-C-204 have sludge jets in Riser R-9. Riser R-10, the next 
riser nearest the center of the tank, is at a radius of approximately 6 feet. Use of Riser R-10 
requires that the grout be able to flow a distance of 14 feet to the far wall of the tank, well within 
that required for tank 241-C-106. Except for tank 241-C-204, Riser R-10 is empty. Therefore, 
Riser R-10 will be used for placement of gout  in the 241-C farm 200-series tanks, and the 
unexpected piece of in-tank equipment (believed to be a multi-stage turbine pump) in Riser R-10 
of tank 241-C-204 as identified by the in-tank video of June 26,2002 needs to be removed. 

Alternatively, the retrieval project may abandon an articulated mast in the available riser within 
the jet pump pit that will have to be dispositioned before grout placement. Like that for tank 
241-C-106, disposition of the articulated masts within the 241-C farm 200-series tanks will be 
evaluated during detail design. For the purposes of this report it was assumed that the mast 
would be removed from each of the 241-C farm 200-series tanks. 

6.1.2 Utilities ModificationslUpgrades 

The portable, continuous-mix grout plant is designed for operation at remote locations and, 
as such, the majority of the plant’s power requirements are met through onboard engines 
supplemented by a portable diesel generator. 

The 296-P-16 portable exhauster receives power from the switchgear in the 241-CR-271 
Building. This system is not code-compliant and is not recommended for reuse (RPP-7155). 
The portable exhauster for the ATCD Project will be installed in place of the existing 296-P-16 
portable exhauster, but will not use the existing power source. The ATCD portable exhauster 
will receive temporary power via abovegrade cables from either the supply system installed for 
Project W-320 or from the upgraded system planned for the tank 241-C-106 retrieval task. 

It is anticipated that the retrieval project will use the existing operations trailer MO-211 that has 
existing power and telephone services. The planned location of the vendor’s portable grout plant 
and construction office trailer is near MO-211 as shown in CE-SK-02-101. Electric power and 
telephone service are required at the vendor’s construction office trailer. 

The portable grout plant requires 100 gal/min of water for grout production and for flushing the 
equipment. An existing 2-inch raw water line runs through the planned location for the portable 
grout plant to the 241-C-73 Air and Water Service Building (see CE-SK-02-101). Alternatively, 
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a fire hydrant is available in the comer of the planned site for the portable grout plant. 
Compressed air will be used to clean the grout slickline. The existing service air in the 241-C-73 
building will be extended to the site of the portable grout plant. 

6.1.3 Instrumentation System Modifications 

No new instrumentation systems will be required for either residual waste heel stabilization or 
tank fill operations. 

In-tank cameras will be used to monitor residual waste heel stabilization and tank fill activities 
until the fill height makes monitoring impractical. The existing in-tank imaging system design 
with new cameras will be used in the existing in-tank imaging access risers. 

Temperature limitations will be maintained within limits by controlling the grout formulation 
and the grout pour lift height. As such, instrumentation to monitor in-tank temperatures is not 
required for process control but may be desirable for demonstration of selected grout 
formulations. Existing thermocouples will remain in place and may be monitored using the 
existing data collection system to verify that in-tank temperatures remain within specifications. 
Tank 241-C-203 does not have existing temperature measurement instrumentation. 
The experience gained from grouting tanks 241-C-201,241-C-202, and 241-C-204 should 
provide the bases to grout tank 241-C-203 without monitoring temperatures. 

The portable exhauster with stack monitor includes all instrumentation necessary to control the 
tank pressures and emissions within the identified constraints. Instrumentation communication 
and interlocks with the portable grout plant is not required. In the event that the portable 
exhauster is shut down, local alarms on the portable exhauster will alert operations personnel 
who will convey the order to shut down gout production. 

6.1.4 Modification of Existing Pits 

Structural modification of the existing pits is not required for Phase 1 grouting in either tank 
241-C-106 or the 241-C farm 200-series tanks. 

The tank 241-C-106 W A C  pit is located adjacent to the tank wall with the in-tank duct opening 
approximately 7 feet below the inside top of the dome. Active tank ventilation during Phase 2 
grouting cannot be achieved through the W A C  pit. Modification of the tank 241-C-106 heel pit 
cover is required to maintain active ventilation while stabilizing the tank dome 
(see CE-SK-02-102). The heel pit riser (Riser R-13) extends into the tank approximately 
3 inches. Without a means of allowing the trapped air to escape, grouting the tank to the bottom 
of Riser R-13 will leave a spherical cap void space. The void space can be eliminated by using a 
simple tool to provide a means for the trapped air to be displaced. Ventilation of the tank during 
the final topping off lift (Phase 2) will comprise sweeping air through the heel pit to capture the 
tank air displaced by the grout. The modifications to the heel pit are limited to modification of 
the pit cover to effect ventilation and for grout slickline access. Modifications to the other 
tank 241-C-106 pit covers are not required. 

The 241-C farm 200-series tanks have a flat roofwith the W A C  duct extending approximately 
1 foot into the tank. Similar to tank 241-C-106, the final topping off grout lift may use an 
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expanding grout with a tool inserted in Riser R-10 to allow the trapped air to escape into the jet 
pump pit. Ventilation during the final grout lift (Phase 2) will comprise sweeping air through the 
jet pump pit to capture the tank air displaced by the grout. The modifications to the jet pump pit 
are limited to modification of the pit cover to effect ventilation and for grout slickline access 
(see CE-SK-02-122). 

6.1.5 Ventilation System 

As discussed in Section 3.2.7, the existing 296-P-16 portable exhauster connected to tank 
241-C-106 is not recommended for reuse. The following presents the tank 241-C-106 ventilation 
configuration for Phase 1 grouting and Phase 2 grouting to the bottom of the HVAC duct 
extension into the tank. The 296-P-16 portable exhauster will be replaced with a new 
500 standard ft3/min portable exhauster that will be connected to the existing ductwork. 
The ventilation duct leading from tank 241-C-105 will be valved out. The existing 241-C-91 
Process Building and its associated inlet filters will be valved out. The existing inlet filter on 
Riser R-15 will be used. This configuration will provide adequate ventilation during tank 
grouting operations and during large diameter riser maintenance. 

Following placement of Phase 2 grout to a depth of approximately 23 feet, the air inlet riser 
(Riser R-2) will become blocked by grout and the ventilation scheme will need to be revised 
(see CE-SK-02-108). The following presents the ventilation configuration during tank 
241-C-106 dome stabilization. Ductwork from the portable exhauster to the heel pit will be 
installed and the heel pit cover plate will be modified to allow air to be swept through the heel 
pit, thereby capturing the potentially contaminated air as it is being displaced by grout 
(see CE-SK-02-102). While grouting up to the dome, the only infiltration points are Risers R-13 
and R-14. Adequate infiltration at the heel pit will be provided by a high capacity air filter to 
prevent excessive dust from reaching the HEPA filters at the portable exhaust skid. The in-tank 
camera will be removed. 

The following presents the 241-C farm ZOO-series tanks ventilation configuration for Phase 1 
grouting and Phase 2 grouting to the bottom of the HVAC duct extension into the tanks. 
The portable exhauster used on tank 241-C-106 will be relocated adjacent to the 241-C farm 
200-series tanks and ducted to each of the existing HVAC pits through an abovegrade header as 
shown in CE-SK-02-120. Adequate infiltration at the jet pump pit will be provided by a 
high-capacity air filter to prevent excessive dust from reaching the HEPA filters at the portable 
exhaust skid (see CE-SK-02-122). 

Following placement of Phase 2 grouting to a depth of approximately 25 feet at the center, the 
exhaust duct will become blocked by grout and the ventilation scheme will need to be revised. 
The following presents the ventilation configuration during 241-C farm 200-series tank 
stabilization. Ductwork from the portable exhauster header to the jet pump pit will be installed 
and the jet pump pit cover plate will be modified to allow air to be swept through the jet pump 
pit, thereby capturing the potentially contaminated air as it is being displaced by grout. The in- 
tank camera will be removed (see CE-SK-02-122). 
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6.1.6 Isolation of Piping and Ancillary Equipment 

Except for the specified modifications to the ventilation system, there are no piping or ancillary 
equipment that need to be isolated before Phase 1 grouting in any of the ATCD tanks. 

Before beginning Phase 2 grouting in tank 241-C-106, the cascade line between tanks 241-C-105 
and 241-C-106 needs to be blocked to prevent grout from flowing into tank 241-C-105. 
The cascade line will be plugged by placing low slump, non-shrinking grout (possibly using a 
multiple step process) into the cascade line cleanout line to create an approximately 1-foot-long 
grout plug in the cascade line (see CE-SK-02-107). Placing the grout into the cleanout line 
nearest tank 241-C-106 will push the grout up the 3% slope in the cascade line. The volume of 
grout required for a 1-foot-long plug and to fill the cleanout line is approximately 5 gallons. 

Each of the 241-C farm 200-series tanks has two waste pipelines entering the wall of the tank 
approximately 9 inches below the bottom of the tank’s top closure. The waste pipes run to 
diversion box 241-C-252 with a total elevation change of 2.5 feet, sloping into the tank. 
Grout will enter the waste pipes while placing the final lift of Phase 2 grout in the 241-C farm 
200-series tanks, but will not flow to the diversion box due to the elevation change. As such, 
isolating these pipes is not required before beginning Phase 2 grouting. 

6.1.7 241-C Tank Farm Access and Staging Modifications 

For personnel safety and portable grout plant site access control, a construction fence will be 
erected by Hanford Site construction forces. Additional staging area for the portable grout plant 
bulk materials and equipment will be provided across an existing gravel road. The road will be 
used for the following: 
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Delivery of dry grout components 
Access to the portable grout plant site 
Potential use by other projects. 

At least one gate across the gravel road will be used during grout production campaigns to 
prevent through traffic and allow bulk material transport from the staging area to the portable 
grout plant. The fence will be posted with the appropriate industrial hazards and personnel 
access limitations near all access points. 

Bulk storage of dry materials, primarily sand, will be required. Hanford Site forces will obtain 
the necessary permits and clear the area of vegetation. 

Flushing of the portable batch plant equipment in contact with the wet grout will be required 
upon completion of a grout production campaign. The portable continuous mix grout plant is 
cleaned by the introduction of crushed rock and approximately 500 gallons of water to the 
continuous mix auger equipment is collected at the mixing chamber discharge and disposed of as 
solid waste. The slickline is cleaned by forcing a hard sponge through the slickline and into the 
tank, using compressed air. With this design and cleaning operation, extensive flushing is only 
required for the grout pump. A designated area for a thorough flushing of the grout pump will be 
established. The grout pump flushing station will comprise a portable wastewater collection 
system to be defined during detail design. The wastewater generated by system flushing will be 
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pumped from the collection system to a suitable tanker truck provided by the Hanford Site. 
Transportation and treatment of the wastewater will be provided by the Hanford Site. 

6.2 DELIVERY AND PLACEMENT SYSTEM - PHASE 1 

The required configuration of tank 241-C-106 and ancillary equipment for Phase 1 grouting 
(stabilization of the residual waste heel) will be as follows. The site improvements to the staging 
area for bulk grout component storage and portable grout plant erection will have been 
completed. Hanford Site utilities (water and air) will be provided as required by the defined 
interface definitions. Hanford Site provided equipment and services (collection and 
transportation of solid waste and wastewater) will be available and staged for use. The portable 
grout plant will be mobilized in the identified staging area to the east of the 241-C tank farm. 
One or both grout production lines may be used during the residual waste heel stabilization 
operation. 

The slickline will be constructed between the grout pump and the central tank riser (R-13) with a 
tremie approximately 18 feet long into tank 241-C-106. A 500 standard f?/min portable 
exhauster will be connected to the existing duct (leading to Riser R-2) where the removed 
296-P-16 portable exhauster was previously connected. The ventilation isolation valves to tank 
241-C-105 and the 241-C-91 Process Building will be closed. The isolation valve to the inlet 
filter on Riser R-15 will be open. 

The configuration of the 241 -C farm 200-series tanks for residual waste heel stabilization will be 
as follows. The site improvements and Hanford Site utilities and services will be provided as 
described above. The portable grout plant will be mobilized with one grout production line 
operational and calibrated. Slickline will be installed between the grout pump and Riser R-10 of 
each of the 241-C farm 200-series tanks with a tremie approximately 19-feet long. W A C  
ducting will be provided to both the W A C  pit and the pump pit on each of the 241-C farm 
200-series tanks with the duct to the W A C  pit active. The 500 standard f?/min portable 
exhauster will have been removed from the tank 241-C-106 installation and installed on the 
241-C farm 200-series tanks ventilation system. 

6.2.1 Waste StabilirationlEncapsulation 

Approximately 12-inch layer of free-flowing grout will be placed into the tank (approximately 
165 yd3 for tank 241-C-106 and 12 yd3 per 241-C farm 200-series tank) through a single tank 
riser using a tremie to limit the drop height. The grout will mix with or encapsulate the residual 
waste that is not fixed to the bottom of the tank. Multiple grout lifts may be used to form the 
waste stabilization layer. Each successive grout lift would capture a portion of the unbound 
residual waste at the grout to residual waste interface. 

6.2.2 Fill System Control Parameters 

Each grout component will be delivered to the grout mixing chamber through calibrated 
metering devices, providing control of the grout formulation and the volumetric production. 

The lift height of the grout within each tank will be controlled by controlling the volumetric 
production of the grout. Once the specified volume of grout has been produced at the grout 
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plant, the plant will be shut down and the volume of grout in the slickline will be delivered to the 
tank using the slickline cleaning procedure. Confirmation of the lift height can be accomplished 
by observation via the in-tank video system or by the existing Enraflevel gauge. 

The temperature limits of the grout and tank will be controlled within the specified limits by 
controlling the grout formulation, the lift height, and the time between lifts. Confirmation of 
expected temperatures may be done by monitoring and recording the temperature data from the 
existing temperature probes in tanks 241-C-106,241-C-201,241-C-202, and 241-C-204. 

The tank operating pressures will be controlled within the specified limits by the instrumentation 
included in the portable exhauster. Air emissions will be controlled within the specified limits 
by the air monitors on the portable exhauster. 

6.2.3 Demonstration-Required Monitoring and Sampling 

The portable grout plant meters all dry and wet components into the continuous mixing chamber. 
After mobilization and before grout production, each metering device will be calibrated to ensure 
proper grout formulation. Grab samples of the grout as it enters the pump can be obtained during 
production as dictated by the quality assurance requirements that will be defined during detail 
design. 

The placement of the grout in the tank for residual waste heel stabilization will be monitored and 
recorded via in-tank video camera. Other data may be collected from existing instrumentation 
(e.g., temperature, level readings, tank pressures, emissions) as a record of the ATCD, but are not 
required for the residual waste heel stabilization operations. 

6.3 DELIVERY AND PLACEMENT SYSTEM - PHASE 2 

The required configuration of tank 241-C-106 and ancillary equipment for Phase 2 (bulk tank 
fill) is the same as that required for Phase 1 as described in Section 6.2 until the depth of the 
grout reaches 19 feet at the center of the tank (see CE-SK-02-108). For filling the remaining 
12 feet of tank 241-C-106, the configuration will be as follows. The tremie will be removed 
from the end of the slickline and disposed of in tank 241-C-106. A tool will be inserted in Riser 
R-13 to allow trapped air to escape. The video camera will be removed from the tank. The 
ventilation system will be reconfigured to provide a sweeping action through the heel pit by 
closing the isolation valve in the duct from the portable exhauster to Riser R-2, closing the 
isolation valve to the inlet filters on Riser R-15, opening the isolation valve on the high flow inlet 
filter on the heel pit, and opening the isolation valve on the duct from the portable exhauster to 
the heel pit. Both grout production lines should be used during the residual waste heel 
stabilization operation in consideration of the production schedule; however, one grout 
production line may be used if one is out of service. 

Phase 2 grouting of the 241-C farm 200-series tanks up to a depth of 19 feet at the center, the 
configuration will be the same as for Phase 1 discussed in Section 6.2 (see CE-SK-02-122). 
For bulk tank fill between 19 and 24 feet of depth at the center of the tank, the tremie will be 
removed from the slickline and disposed of in the tank. For the final grout lift, the camera will 
be removed, a tool will be inserted in Riser R-10 to allow trapped air to escape, and the 
ventilation will be reconfigured to provide sweeping action through the pump pit. 

0014-0924 6-8 September 24,2002 



Section 6.0 - Project and Operational Description RPP-12331, Rev. 0 

6.3.1 Bulk Tank Fill 

Free-flowing grout will be placed into the tank up to within 1 foot of the tank ceiling. The lift 
height is limited only by structural integrity limitations of the tank due to the hydrostatic forces 
of the wet grout and the temperatures created by the heat of hydration of the setting grout. 
Grout lift limitations and required cure time between lifts will be determined during final design. 

6.3.2 In-Tank Equipment Specific StabilizationlEncapsulation 

All stabilization activities for the in-tank equipment and tank risers will be performed following 
bulk tank fill. 

6.3.2.1 
The risers and at-tank pits will be filled with a free-flowing grout, followed by placement of a 
weather sealed grout with a crowned surface to prevent water intrusion. 

The risers that are not in an at-tank pit and have no equipment in them will be stabilized by 
removing the blind flange and pouring in a free-flowing grout. 

The thermocouple trees are constructed of a 2-inch pipe. In tanks 241-C-201,241-C-202, and 
241-C-203, the thermocouple trees are installed in a 12-inch riser and in tank 241-C-106, the two 
thermocouple trees will be installed in 4-inch risers. The thermocouple tree will be stabilized by 
removing the flange bolts, screwing off the tank riser flange, cutting off the thermocouple tree 
flush with the tank riser flange, and pouring in a free-flowing grout. The risers in which the 
thermocouple trees are installed will be stabilized by pouring a free-flowing grout into the 
annulus between the thermocouple tree and the riser. 

Removal of the in-tank level measuring devices will be accomplished by dismounting the reeling 
system from the tank riser and cutting the tape above the riser opening, allowing the tape and end 
weight to fall into the riser. The open riser will then be stabilized by pouring in free-flowing 
grout. 

6.3.2.2 Specific to Tank 241-C-106 
The W A C  pit on tank 241-C-106 has 4 penetrations: 

Common to all ATCD Tanks 

Sealloop 
Breather filter 
Inlet filter 
HVACduct. 

Following removal akd disposal of the HVAC pit cover plate along with the attached equipment, 
the W A C  pit will be stabilized by pouring free-flowing grout into the open HVAC pit 
(see CE-SK-02-111). 

Stabilization of Riser R-2 will be accomplished by removing the attached duct and pouring in 
free-flowing grout. 
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The tank 241-C-106 heel pit consists of the single riser used in-tank stabilization operations. 
Connected to the heel pit cover plate are the HVAC duct and air filter installed for tank 
stabilization operations. Stabilization of the heel pit, Riser R-13, the pit drain, and any 
miscellaneous equipment in the pit will consist of removing and disposing of the heel pit cover 
plate and attached W A C  components and pouring free-flowing grout into the open heel pit 
(see CE-SK-02-111). 

The tank 241-C-106 sluice pit has the sluicing assembly in a 12-inch riser and a recirculating dip 
leg in a 4-inch riser as shown in CE-SK-02-104. The recirculating dip leg is isolated by a remote 
nozzle seal. Jumper assemblies connect the 2 nozzles on the sluicing assembly to nozzles in the 
wall of the pit. The dip leg, sluicing assembly, and sluice pit will be prepared for stabilization by 
removing and disposing of the pit cover plate, removing the seal assembly from the dip leg, and 
removing the jumpers from the sluicing assembly. The seal assembly and the jumpers will be 
placed in the bottom of the pit for in-pit stabilization and disposal. Stabilization of the in-tank 
equipment, the pit, the pit drain, and any equipment in the bottom of the pit will be accomplished 
by pouring free-flowing grout into the open pit (see CE-SK-02-109). 

The tank 241-C-106 pump pit has a 4-inch, a 12-inch, and a 36-inch riser containing a shield 
plug, failed transfer pump PT-X141, and the slurry pump, respectively as shown in 
CE-SK-02-105. A jumper connects the single nozzle on the slurry pump to a nozzle in the wall 
of the pit. The status of isolation of the failed transfer pump nozzle will be confirmed by the 
planned video inspections of the pump pit. Preparations for stabilization of the pump pit and 
associated in-tank equipment entails the removal and disposal of the pump pit cover plate, 
removal of the shield plug from Riser R-5, removal of the jumper to the slurry pump, and 
removal of the isolation blank on the failed transfer pump nozzle if present. The shield plug, 
jumper, and isolation blank will be placed in the bottom of the pit for in-pit stabilization and 
disposal. Stabilization of the pump pit, the pit drain, Riser R-5, the in-tank equipment, and any 
equipment in the bottom of the pit will be accomplished by pumping free-flowing grout into the 
open pit (see CE-SK-02-110). 

6.3.2.3 
A breather filter is mounted on a riser at each of the 241-C farm 200-series tanks. These risers 
will be stabilized by pouring in free-flowing grout after removal of the breather filter assembly. 

The W A C  pits on the 241-C farm 200-series tanks will have a single duct penetration added for 
tank stabilization activities. Following removal of the duct and the HVAC pit cover, the W A C  
pit will be stabilized by pouring free-flowing grout into the open W A C  pit. 

Per H-14-104175, there are no connected jumpers in the 241-C farm 200-series tanks pump pits. 
The sludge jet pumps installed in the 12-inch Riser R-9 in tanks 241-C-201,241-C-202, and 
241-C-204 each have 2 standard jumper connection nozzles that lead to the 3-inch and 4-inch 
flexible lines of the sludge jet pumps. The status of isolation of the sludge jet pump nozzles will 
be confirmed by the planned video inspections of the pump pits. Preparation for stabilization of 
the pump pit and associated equipment will consist of removing and disposing of the pump pit 
cover plate and removing isolation blanks from the nozzles on the sludge jet pump and placing 
them in the bottom of the pit, if present; Riser R-10 will remain open from the tank stabilization 
operations. Stabilization of the sludge jet pumps, Riser R-10, the pit, the pit drain, and any 

Specific to 2 4 1 4  Farm 200-Series Tanks 
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241-C-106 

241-C-106 

miscellaneous equipment in the pump pit will be accomplished by pouring free-flowing grout 
into the open pump pit (see CE-SK-02-123). 

6.3.2.4 Remaining Void Spaces 
Due to the configuration of the in-tank equipment, the installation of the in-tank equipment in the 
risers, and the configuration of adapter plates and sleeves in the risers, relatively small void 
volumes will remain following the completion of all Phase 2 grouting. 

As an example, Riser R-9 (tank 241-C-106 slurry pump riser) is comprised of a 36-inch diameter 
sleeve in a 42-inch diameter opening between the pump pit and the dome of the tank. By design, 
this annular void space does not communicate with the interior of the tank. The annular space 
between the in-tank equipment and their associated risers remains void of stabilizing grout as 
identified in Table 6.1 (see CE-SK-02-110). The requirements for filling all accessible voids and 
the details to accomplish this will be addressed during detail design. The preliminary 
engineering report includes a rough order ofmagnitude cost estimate for filling all void spaces. 

. ,  
R-3 12 Sluicing assembly Three items with 

estimated nominal 
diameters of 3 in., 
3.5 in., 4 in. 

R-4 4 in. with pit Recirculating dip leg 3 in. diameter, schedule 
drain (2 in., 40 pipe 

Table 6.1. In-Tank EquipmenffRiser Void Space 

Riser 

(in.) 
Tank 1 Riser 1 Dimensions 1 Equipment Equipment Dimensions 

sch. 40) 

Failed transfer pump PT-XI41 4 in. diameter pipe I I (estimated) 
241-C-106 I R-6 I 

36 I S'urrypump 
241-C-106 I R-9 1 4 in. diameter pipe, I schedule 40 pipe 

241 -C-201 12 in. with pit Sludge jet 1 R-9 1 drai;(i;;., 1 Two items: 3 in. and 
4 in. diameter pipe 

241-C-202 I R-9 I 12 I Sludge jet Two items: 3 in. and 
4 in. diameter DiDe 

I 4 in. diameter pipe 

6.3.3 Fill System Control Parameters 

The lift height of the grout within the tank will be controlled by controlling the volumetric 
production of the grout. Once the specified volume of grout has been produced at the grout 
plant, the plant will be shut down and the volume of grout in the slickline delivered to the tank 
using the slickline cleaning procedure. Confirmation of the lift height can be accomplished by 
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observation via the in-tank video system or by the existing Enraf level gauge until the depth of 
the grout requires that the video camera be removed. 

The temperature limits of the grout and tank will be controlled within the specified limits by 
controlling the grout formulation and the lift height. Confirmation of expected temperatures can 
be done by monitoring and recording the temperature data from the existing temperature probes 
in tanks 241-C-106,241-C-201,241-C-202, and 241-C-204. In tank 241-C-106, the uppermost 
thermocouple is approximately 6 feet below the tank dome. 

The tank operating pressures will be controlled within the specified limits by the instrumentation 
included in the portable exhauster until the depth of the grout requires that the ventilation system 
be reconfigured to provide sweeping air through the heel pit to capture the air displaced by the 
grout. Air emissions will be controlled within the specified limits by the air monitors on the 
portable exhauster. 

6.3.4 Demonstration Required Monitoring, Sampling, and Instrumentation 

Calibration of the metering devices delivering grout components to the mixing chamber will be 
required periodically to ensure that the grout is produced within the grout formulation 
specification parameters. Samples of the grout will be taken throughout grout production as 
dictated by the quality assurance requirements. Required calibration periods and sampling rates 
will be determined during detail design. 

Grout placement operations will be visually monitored via an in-tank imaging system to provide 
confirmation of fill height and general progression of the tank closure activities. Optionally, 
other information such as temperatures, level readings, tank pressures, emissions, and climatic 
data may be recorded for demonstration purposes but is not required for production and 
placement of the grout. 

6.3.5 Data Collection During and After Tank Fill Operations 

The data collected during Phase 1 and 2 grouting operations will include the portable grout plant 
calibration data, test data on grab samples of grout taken from the discharge of the grout plant 
mixing chamber throughout grout production, in-tank video record and optionally, temperature 
data, tank pressure data, and emissions data as described in the preceding sections. 

Continued monitoring of tank 241-C-106 dome elevation can be accomplished using the existing 
benchmark on Risers R-1 and R-14, which are not disturbed by tank stabilization activities. 
Similarly, elevations of the 241-C farm 200-series tanks can be monitored by installing a 
benchmark on the comer of the pump pit following tank stabilization activities. The need for 
additional benchmarks on each tank will be evaluated during detail design. 

Beyond continual groundwater monitoring and tank elevation monitoring of the 241-C tank 
farm, no data collection requirements have been identified following filling of the tank. 
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6.4 POST-GROUTING ACTIVITIES 

Following completion of tank, equipment, and riser/pit stabilization (Phase 1 and 2 grouting) 
interim isolation type measures will be performed to prevent water intrusion during the period of 
time between tank closure and construction of the closure barrier. The pit and riser covers will 
be disposed of leaving a crowned grout surface at the top of the existing risedpit. To prevent 
water from infiltrating into any spaces along the grout-to-riser or grout-to-pit-wall interface the 
tops of the riserdpits will be weather sealed. Additionally, any disturbed areas impacting the 
interim surface barriers (planned for installation by the Tank Farm Vadose Zone Project) will be 
repaired. 

Although not in the scope of the closure demonstration, construction of the closure barrier will 
involve the placement of large amounts of earthen materials using heavy construction equipment. 
Abovegrade ancillary equipment will need to be removed eom above the tanks for placement of 
the closure barrier. The at-tank pits and the risers that are not in a pit typically protrude 1 foot 
above grade. The closure barrier can be constructed over these items without the need to remove 
them to grade level. All ancillary equipment protruding above the at-tank pits and the risers 
must be removed. Other ancillary equipment including the abovegrade ventilation system, the 
241-C-91 Process Building, and electrical and instrumentation equipment and cabinets will need 
to be removed to grade or support pad level. This demolition will be planned when the tank farm 
closure is in the detail design phase. 
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7.0 

A structured process was used to identify, evaluate, and select a single concept for delivery, 
production, and placement of grout to stabilize the residual waste in the closure demonstration 
tanks. Review of concepts developed at other DOE sites and brainstorming sessions were used 
to identify a range of alternatives for delivery and placement of the grout. The alternatives were 
then evaluated and ranked using a set of decision criteria. Additional detail on the alternatives 
and the evaluation process is provided in Appendix E. Addition of dry solids to stabilize the 
waste heel or eliminate free liquid was not included. 

The decision criteria used to evaluate options included the following: 

PROJECT DEVELOPMENT AND EVALUATION OF OPTIONS 

Safety 

Operability 
Technicalrisk 
Progammatic risk 
Deployment schedule risk 
cost. 

Compliance with the technical requirements in the Level 2 Specification 

Three components to delivery and placement of grout into the tanks were considered in 
identifying and developing options: delivery and production of grout mixtures, delivery of grout 
to the tank, and placementktabilization of residual waste in the tank. 

The options identified for the production and delivery of grout to the site included the following: 

Premix trucks delivering grout to the site. This option would involve offsite roduction 
of the grout mix and delivery to the site in trucks with capacities of 8 to 10 yd ready for 
placement into the tanks. 

Onsite centrally located batch plant combined with onsite trucking. This option would 
involve the construction of a centrally located facility designed to support future tank 
closures. This would be a permanent facility that would require staffing, permitting, and 
maintenance for future use. Onsite trucks would be used to transport the grout mixture 
ikom the batch plant to the tank farm. 

Portable batch plant located at the tank farm. This option would involve setting up a 
portable batch plant next to or near the 241-C tank farm. The batch plant would be used 
to mix and produce grout in a batch mode for placement in the tanks. 

Portable continuous batch/mix plant at the tank farm. This option would involve setting 
up a portable plant designed to produce a continuous mixture of grout for placement in 
the tanks. 

0 P 

0 
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The options identified for delivering grout to the tanks included the following: 

Truck delivery to the tank. This option would involve bringing the grout trucks into the 
24142 tank farm and delivering the grout mixture to the tank riser(s) 

Pipeline delivery by pumping grout from outside the tank through a slickline. 
This option would involve placement of a grout pump outside the tank farm fenceline and 
pumping grout to the tank through a pipe or hose located on the ground. 

Pipeline delivery by pumping grout using a truck-mounted boom pump. This option 
would involve using a pumper truck with a long reach boom located outside the tank 
farm to place grout into the tank(s). 

The options considered for placement of gout in the tanks to stabilize the residual waste 
included the following: 

Gravity fill with a tremie (hose) from one location in a single lift. This option would 
involve placement of a predetermined amount of grout into the tank through a single 
central location to stabilize the residual heel in a single step. 

Gravity fill with a tremie from one location in two lifts. This option would involve 
placement of grout into the tank through a single central location to stabilize the residual 
heel in two lifts with the intention of sandwiching any residual waste displaced by the 
first lift with the second lift to macro encapsulate the waste. 

Gravity fill with a tremie from one location in multiple lifts. This option is similar to the 
two-lift option except multiple lifts would be utilized to displace/mix the residual waste. 

Gravity fill with a tremie from multiple locations - two or more lifts. This option would 
involve placement of grout into the tank through multiple locations in an attempt to move 
the residual waste toward the center of the tank and macroencapsulate the waste. 

Single point injection using low pressure (approximately 350 lb/in2). This option would 
involve injecting grout into the tank through a rotating nozzle with the intent of using the 
grout stream to mobilize and mix the residual waste and microencapsulate the residual 
waste. 

Multi-point injection using high pressure (approximately 6,000 lb/in2). This option 
would involve using the patented Multi-Point InjectionTM system with multiple nozzles 
and high pressure injection to aggressively mobilize, mix, and encapsulate the residual 
waste in the grout material. 

In-tank mechanical mixing. This option would involve placement of grout into the tank 
followed by deployment of mechanical mixing equipment (robotics or mechanical 
mixers) to stir the grout in an attempt to mix the residual waste and grout material before 
the grout sets. 
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In-tank mixer pump. This option would involve utilizing a recirculating mixer pump 
(similar in concept to the double-shell tank mixer pumps) to mix the residual waste with 
the grout material before the grout sets. 

Based on the alternative evaluation and ranking, the grout delivery and placement system 
selected for development in the preliminary engineering and presented in this report comprises 
the following: 

1. A continuous batchindmixing plant located just outside the tank farm. 
2. Delivery of the grout to the tanks by pumping the grout through a slickline to the tank. 
3. Gravity filling the tanks from a single location using multiple lifts. 
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8.0 COST AND SCHEDULE 

The estimate prepared for this report is a planninglstudy estimate that has been developed for 
preliminary budgetary and scoping purposes. It has been prepared before conceptual design 
activity and is considered a Preliminary Stage Estimate. DOE guidance brackets this stage of 
estimate for an operating project to within an accuracy and completeness range of -30% to 
+60%. The estimate was prepared using activity-based cost (ABC) methodology. This effort 
was facilitated by the development of a WBS and lower-level schedule activities. The WBS 
structure developed for tank closure activities is provided in Appendix A. 

8.1 ESTIMATE RATES AND FACTORS 

The estimate has been prepared in FY 2002 dollars. An escalation factor of 4.45% has been 
applied to bring the estimate to FY 2004 dollars when the work will be performed. Escalation is 
based on DOE guidance (as of January 2,2002) for DOE projects under the operations and 
maintenance category. Escalation is derived kom a 1.8% factor for FY 2003 and a 2.6% factor 
for FY 2004 compounded to yield 4.45%. A contingency factor of 40% has been applied to the 
estimate based on DOE guidance contained in DOE 0 430 1.1 for a first-of-a-kind (special 
conditions) planning stage estimate. Rates and factors used in the estimate are based on data 
provided by CH2M HILL Hanford Group, Inc. (CH2M HILL), Fluor Hanford, and based on 
average and typical construction forces labor rates and factors. The cost estimate is not a total 
project cost and covers only the activities identified in the WBS and in the schedule provided in 
Appendix A. 

8.2 ESTIMATE SUMMARY 

Table 8.1 contains a summary of the estimate, which has been categorized by the draft WBS. 
Additional summaries, the detailed cost estimate, detailed estimating assumptions, and 
estimating rates and factors used to develop the estimate are included in Appendix A. The total 
estimated costs for tank closure exceed the value for minor projects. 
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Escalation 

Table 8.1. Summary of Accelerated Tank Closure Demonstration 
Cost Estimate for Tank Closure Activities 

Contingency 

Closure Engineering Report 

% I cost 6) I % cost 
I I I I I . .  

Procurement 2,981,702 4.45 132,686 40 1,245,755 4,360,143 

I Operations I 2,297,001 I 4.45 I 102,217 I 40 I 959,687 I 3,358,905 I 
Other Project Costs 125,421 4.45 5,581 40 52,401 183,403 

Total Estimate 

8.3 ESTIMATING ASSUMPTIONS AND EXCLUSIONS 

Several major estimating assumptions and exclusions have been made for the development of 
this estimate. Major estimating assumptions include a method of accomplishment employing 
several contracting strategies. These include procurement vendors, construction management 
and construction forces services, architectlengineer design and engineering services, and 
CH2M HILL plant forces staffing. It has been assumed that the overall management of the 
project and the individual contracting of vendor services and materials for the project will be 
performed by CH2M HILL. More specific assumptions can be found in the detailed cost 
estimate. Major exclusions from the estimate are the estimates for WBS elements: Project 
Management, Project Definition, Preliminary Engineering, Detailed Design, Readiness Review, 
and Nuclear Safety & Licensing. These estimated are being prepared and compiled by the 
ATCD Project outside of this Basis of Design report. No CH2M HILL fee is included in the 
estimate. Also, the post-closure monitoring activity is not included in the total project cost. 

8.4 BASIS OF ESTIMATE 

The technical basis contained in this report form the basis for the scope contained in the estimate. 
The basis for the development of individual cost estimates has several primary sources. 
These include the following: 

Vendor quotations 
Historical tank farm experience 
Actual costs 

18,115,000 
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Data derived from other recent projects of a similar nature 
Engineering and operations expertise and subject matter expert input. 

8.5 PROJECT RISK EVALUATION AND CONTINGENCY ANALYSIS 

Project cost uncertainties were considered during the preparation of this estimate. 
These considerations form the basis for the application of contingency to this estimate. 
Contingency is a provision for unforeseeable elements of cost, which may result from incomplete 
design, unforeseen or unpredictable conditions, or uncertainties within the defined project scope. 

Project risk management will be executed through the process of a formal risk assessment and 
analysis. This will be conducted on the project during detailed design, at which time further risk 
measurement will occur and risk mitigation strategies will be employed. The results of this 
effort would be incorporated into future estimates. 

8.6 PROJECT SCHEDULE 

A detailed project schedule for the tank closure activities is provided in Appendix A. 

The schedule shows completion of tank closure activities consistent with the overall project 
schedule to close tank 241-C-106 by March 30,2004 and to close the 241-C farm 200-series 
tanks by December 3 1,2004. This schedule is very aggressive for first-of-a-kind activities. 
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APPENDIX A 
COST AND SCHEDULE DETAIL 

AI  .O INTRODUCTION 

The estimate that has been prepared for this Basis of Design report is a planninglstudy estimate, 
which has been developed for preliminary budgetary purposes. The U.S. Department of Energy 
rackets this stage of estimate within an accuracy of -30% to +60%. It is recognized that there are 
a number of parallel efforts currently underway within the Accelerated Tank Closure 
Demonstration (ATCD) Project that could affect the cost estimate. Among the things that could 
impact the cost estimate include the tank fill material, overall project schedule for stabilizing the 
heel and then closing the tank, and the amount and type of data collected during the 
demonstration. 

The estimate was prepared using activity-based cost methodology. To facilitate the 
identification of specific work elements a work breakdown structure (WBS) was developed. 
The WBS structure developed for the activities associated with closing the five demonstration 
tanks is provided in Figure A.l. It is important to note that the WBS covers the work scope 
included in the Basis of Design report and is not a complete WBS for the ATCD Project. 

A2.0 COST ESTIMATE SUMMARY 

A summary of the cost estimate is provided in Table A.l with a breakout by WBS element. 

A3.0 PROJECT SCHEDULE 

A project schedule was developed to support development and execution of the planned 
activities for closing the five demonstration tanks and is provided as Figure A.2. 

A4.0 ESTIMATING ASSUMPTIONS AND EXCLUSIONS 

Several major estimating assumptions and exclusions have been made for the development of 
this estimate. Major estimating assumptions include a method of accomplishment employing 
several contracting strategies. These include procurement vendors, construction management 
and construction forces services, architecvengineer design and engineering services, and 
CH2M HILL Hanford Group, Inc. (CH2M HILL) plant forces staffing. It has been assumed that 
the overall management of the project and the individual contracting of vendor services and 
materials for the project will be performed by CH2M HILL. More specific assumptions can be 
found in the individual cost estimating input sheets. Major exclusions from the estimate are the 
estimates for WBS elements: Project Management; Project Definition; Preliminary Engineering; 
Detailed Design; Readiness Review; and Nuclear Safety & Licensing. These estimated are being 
prepared and compiled by the ATCD Project outside of this basis of design activity. No CH2M 
HILL fee is included in the cost estimate. Also, the Post Closure Monitoring activity is not 
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included in the total project cost. It is important to note that this estimate is not a total project 
cost and does not include a number of activities associated with the ATCD (Le., waste retrieval). 
The intent of the cost estimate in this Basis of Design report is to provide a cost estimate for the 
field activities associated with tank closure that could be used as an input to improve the basis of 
the overall project cost estimate. 

A50 COST ESTIMATING INPUT SHEETS 

The cost estimating input sheets on the following pages are organized by WBS number and 
contain the basis for the cost estimate at the detail level. 
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Table A.1. Tank Fill Basis of Design Cost Estimate Summary (3 Sheets) 

5.5.1.2.3.5.4.6 Bulk Fill Tank - 241-C-106 

WBS Number Title 
Ba;;st. I Escalation I Contingency 

at 40% to FY04 
dollars at 4.45% 

Total 
Estimated 

cost 

5.5.1.2.3.5 Tank Closure 241-C-106 

5.5.1.2.3.5.2 I Procurement I 
$46,4701 5.5.1.2.3.5.2.1 I Contract Const. Forces $31,779 $1,414' $13,277 

5.5.1.2.3.5.2.2 1 Contract Groutina Svcs $32.566 I $1.449 I $13,606 $47,621 1 
$43.062 I $1.916 I $17.991 $62.970 I 5.5.1.2.3.5.2.3 Monitoring Equip 

$98,0371 $920,445 $3,221,557 1 5.5.1.2.3.5.2.4 I Ventilation System 

5.5.1.2.3.5.2.5 I Miscellaneous Equip $21,834 I $972 I $9,122 $31,928 I 
$3,410,5461 5.5.1.2.3.5.2 Subtotal $2,332,316 I $103,788 1 $974,442 

5.5.1.2.3.5.3 I Construction 
~ 

5.5.1.2.3.5.3.1 Const. Mgmt $21 1,858 I $9,428 I $88,514 

$105,929 I $4,714 I $44,257 

$309.800 I 
5.5.1.2.3.5.3.2 I Acceptance Insp. 

5.5.1.2.3.5.3.3 I Grout deliverv, DreD, product. $866,100 I $38,541 I $361,857 $1,266,498 

5.5.1.2.3.5.3.4 I Site PreD - Outside Farm $122.214 I $5.439 I $51.061 $178,714 I 
~~~ 

5.5.1.2.3.5.3.5 Pre Grouting Tank Prep 

5.5.1.2.3.5.3.6 1 Engineering Support 

5.5.1.2.3.5.3 Subtotal $993,118 

5.5.1.2.3.5.4 Tank Farm Ops Support 
~~~~ 

5.5.1.2.3.5.4.1 

5.5.1.2.3.5.4.2 I Construction Support 

Ops Mgmt and Planning Suppt $476.150 I 

5.5.1.2.3.5.4.3 I Ops Training $38,566 $1,716 $16,113 

5.5.1.2.3.5.4.4 I Stabilize Heel 241-C-106 $99,338 I $4,421 I $41,503 $145,262 

5.5.1.2.3.5.4.5 I In-Tank Eauio Stabilization $532,320 I $23,688 I $222,403 $778,412 I 
$96.300 I 

5.5.1.2.3.5.4.8 I Restore SurWDemob $123,149 $5,480 $51,452 $180,081 

5.5.1.2.3.5.4 Subtotal $1,298,128 I $57,767 1 $542,358 $1,898,253 1 
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Table A.1. Tank Fill Basis of Design Cost Estimate Summary (3 Sheets) 

WBS Number I I  Title 
I Base Est. I Escalation 1 Contingency I Total 

FY02 to FY04 . Estimated 
ar 4uy0 I cost I dollars I at4.45% I 

5.5.1.2.3.6 Tank Closure C-200s 

I 5.5.1.2.3.6.2 I Procurement I I I I 
5.5.1.2.3.6.2.1 Contract Const. Forces $88.980 $3,960 $37,176 $130,115 

5.5.1.2.3.6.2.2 Contract Grouting Svcs $0 $0 $0 $0 
5.5.1.2.3.6.2.3 Monitoring Equip $172,246 $7,665 $71,964 $251,875 

5.5.1.2.3.6.2.4 Cover Plates $266,860 $1 1,875 $1 11,494 $390,229 

5.5.1.2.3.6.2.5 Ventilation System $121,300 I $5,398 I $50,679 I $177,377 

5.5.1.2.3.6.2 Subtotal $649.386 I $28.898 I $271.313 I $949.597 

5.5.1.2.3.6.3 Construction 

5.5.1.2.3.6.3.1 I Const. Mgmt $593,200 I $26,397 I $247,839 I $867,436 

I 5.5.1.2.3.6.3.2 I Acceptance Insp. I $296,600 I $13,199 I $123,919 I $433,718 

5.5.1.2.3.6.3.3 I Grout delivery, prep, product. I $468,300 I $20,839 I $195,656 I $684,795 

5.5.1.2.3.6.3.4 Pre Grouting Tank Prep $2,966,063 $131,990 $1,239,221 $4,337,274 

5.5.1.2.3.6.3.5 Engineering Support $133,827 1 $5,955 $55,913 I $195,695 

I 5.5.1.2.3.6.3 Subtotal I $4,457,990 I $198,381 I $1,862,548 I $6,518,919 

5.5.1.2.3.6.4 I Tank Farm ODS S U D P O ~ ~  I I I I 
5.5.1.2.3.6.4.1 Ops Mgmt and Planning Suppt $79,055 $3,518 $33,029 $1 15,602 

5.5.1.2.3.6.4.2 Construction Support $26,360 $1,173 $1 1,013 $38,546 

5.5.1.2.3.6.4.3 Ops Training $0 $0 $0 $0 
5.5.1.2.3.6.4.4 I Stabilize Heel 241-C-106 I ' $158,940 I $7,073 I $66,405 I $232,418 

5.5.1.2.3.6.4.5 In-Tank Equip Stabilization $458,716 $20,413 $191,652 $670,780 

5.5.1.2.3.6.4.6 Bulk Fill Tank - 241-C-106 $5 9,2 7 0 $2,638 $24,763 $86,671 

5.5.1.2.3.6.4.7 Tank Riser FilllStabilization $79,815 $3,552 $33,347 $116,713 

5.5.1.2.3.6.4.8 Restore Surf/Demob $136,717 $6,084 $57,120 $199,921 

5.5.1.2.3.6.4 Subtotal I $998,873 I $44.450 I $417,329 I $1,460,652 
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5.5.1.2.3.7 

- 
Table A.1. Tank Fill Basis of Design Cost Estimate Summary (3 Sheets) 

~ ~ 

ATCD Closeout 

WBS Number I I  

5.5.1.2.3.7 Subtotal 

Title 

$125,421 1 $5,581 I $52,401 I $183,403 

I 1 Base Est. 1 Escalation 1 Contingency 1 Total 
. .̂ ... Estimated FY02 to FY04 

5.5.1.2.3.8.2 

I cost I ai 4u70 I dollars 1 at4.45% I 

System Eng Support $115,812 I $5,154 I $48,386 I $169,352 

5.5.1.2.3.8 Subtotal 

I 5.5.1.2.3.7.1 I Final As-Builts I $70,774 I $3,149 I $29,569 I $103,493 I 

$148.754 1 $6.620 I $62.149 I $217.523 

I 5.5.1.2.3.7.2 I Modifv Documents I $3.7.010 I $1.647 I $15.463 I $54.120 1 
1 5.5.1.2.3.7.3 1 Lessons Learned 1 $17.637 1 $785 1 $7.369 1 $25.791 1 

I 5.5.1.2.3.8.1 1 Environmental and Permitting 1 $32,942 1 $1,466 1 $13.763 1 $48.171 I 
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Figure A.2. Accelerated Tank Closure Demonstration Project Schedule (8 Sheets) 
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Figure A.2. Accelerated Tank Closure Demonstration Project Schedule (8 Sheets) 
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Figure A.2. Accelerated Tank Closure Demonstration Project Schedule (8 Sheets) 

rn 

I.- 

Apps-0924 A-IO September 24.2002 



Appendix A RPP-12331, Rev. 0 

Figure A.2. Accelerated Tank Closure Demonstration Project Schedule (8 Sheets) 
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Figure A.2. Accelerated Tank Closure Demonstration Project Schedule (8 Sheets) 
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Figure A.2. Accelerated Tank Closure Demonstration Project Schedule (8 Sheets) 
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Figure A.2. Accelerated Tank Closure Demonstration Project Schedule (8 Sheets) 
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COST ESTIMATING INPUT SHEETS 

Cost Estimating Input Sheet Page 1 Of 1 

* . .. . . . .  . . .. . . .. . . .  . . . .. . . EsUhaiitig AssumplibnS&Exolusions : . .  . 

Estimating notss:llndudins indentMcation of environmentaUproductlvHy factors): 
1. SIDPisparsOon-hl IsdsF~.WBS6.5 12.3.5.3.4 
2. Rs GmuUnp Tmk Pmpl)lation. WBS 6.5.1.2.3.636 
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.€Estimating notes:(inciudln(l l6entlilcatian oi environmentaUorodu~v~f~~ors): 

Cost Estimating Input Sheet Pagald l  

Estimating Assumptions 8 Exclusions : 

Contlnoency: Level ol ConiidencelRlsks ldcntificatlon 
conihge~y ie pddie.osBd alms r,mrnaiy erlmale level tor aU lank cbsuls ezbvibs. 
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Cost Estimating Input Sheet Pagaiori 

. .  . 
IWBS Mle:IManlbmlng Equlpmem . .  

IW # lo 1 
I 

. I 

... . . . .. . .  . . .  . .. . .  Baste of Estimate: . . .  . 
2 4 1 6 1  12 CElS for In-tank vldco pracumsnl 

Contingency: Levcsl of ConfidencelRlsks Identification 
Contingency IS addressed a1 me &mma#y csomae le~el  fcr Q tank sloruro aSPYIUes. 

S n ~ - 2 1 2 A A  tb -dC4 lg  M$rran b ~ , i . z , s ~ 3 ~ f c E l s l ~  
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Cost Estimating Input Sheet Page 1 O f ?  

'Estimating Assumptions rnclusions : 
! 

Basis of Estlmate. 
50skior 241-S-102ventlaUon Bwd 

, ~ . . .  . .  . . .  , . . .. .. . . . . . . . .... . . . E~trmatsng~notes:llnclud~ng:identlfitatlbnd~8n\llronmantallpr:odu~l~i~f~~~~ ... ..... . 
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Cost Estimating tnput Sheet PegE=ldi 

Estimating Assumptions & Excluslons : 

Conthsencv: Level of ConfldenceiRlsks ldentiflcatlon 
Conhngsnc) IS addressed DL h summary esbmam Iovei for dl lank d o s m  as(iviUss. 

1 I I Q 
I 0 

I I 1 0 
I n 
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Cost Estimating Input Sheet Fags 1 of1 

IContingency: Level of ConfldencelRlsks Identification 
Conungency I n361ese.Y at lho summary asomme isvd io! all lank &sum aSPv.bes 

Estimating notes:(imludlng idenliflcaDon of environmentaUproducUvitv factorh): 
1. slcoPropsr~n.OutedsFarm,WBS5.5.1.23.5.34 
2 Pre GroubmJ Tank Preparation. WBS 5.5.1.2.3.5 3 5 

MUmm.1200Ptd mrp.a*ns.5.1.2%m.ih2)1cEIw~~ 
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Cost Estimating Input Sheet P q l E i O f l  

Contimency: Level of ConfldencelRlsks ldentlfication 
Conungenoy Is m d r e d  at lhs mmmory cSbrnmo low1 far all I a k  t106uw atLv UBL 
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Cost Estimatlng lnput Sheet Pageiott 

The mnstnrctkn milor is P m v W  by m8 gmul pmdudw wendor. Ths cm8trucKon hdler sib sehm lo omvided by the smut 

- . . -  

ik%giLG: Level of ConfldencBlRlsks Identification 
Contingency k addrsorsd ai me Wrnrnely esbmde level lu dl tank dosun, o~u l l los .  

Apps-0924 A-24 September 24,2002 



Appendix A RPP-12331, Rev. 0 

PagO 1 of2 Cost Estimating tnput Sheet 

.. js, 3 ji 1 951 
Contingency: Level oi Confidence/Rlsks Identification 
Contingency ii addressed a1 Ihs ommary sslimats hval for dl uvk closure acUviUes. 

Estimatlng notes:(lncludlng Identification of environmentallproductivitv factorsl: 
1. B a d  on 241C103 IWllP(i0n and ten of mhausbt fof 62.iK. Indddos $28.000 for hod @I COveI modJlcoUan for ins\aIlabon of n u 
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Cost Estimating input Sheet Pago 2 of 2 

Estimating notes:lincludina identification of environmsntaUprodudivW factors): 
1. 1 RoU work BU~FP*IBI)I IM 10 days (8 days pfepaadon and 2 days sxdcutlon) 

I 2. 4 plpo nttars for 5 daya (J days planning/prap and 2 days sxsculbn) I 3 2 alsmicienr fm 5 davs t 3 daws olannino and 2 davr ax-Lbn\ 
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'Estimating PssumpUans a ExcfuslDnli t ' ' '' ' .. .. ... . . . . 

Cost Estimating Input Sheet Pwel of1 

Pmvlde ongheerlng supW to WOeM during mns6ud1on -&&a 

Estimating notes:(lncluding identifiitbn of envlronmentaUprodu~vitv factors): 
1. Provade full bma had enanear OyYpMt mm apwn from engneenng omce (or preparaucn of ECNa. cms1Nchw1 lnbrlscs. a8 
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Cost Estimating Input Sheet P a p e l d l  
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Cod Estimating Input Sheet Pago 1 dl 

. ~ . .  ~~ ~ ~ 

Fadson Eng. and 1 &k. 
Opsrallons management and Awn rnanagmmt k covered separaldy under WBS 5.6.1.2.3.5.4.1 ' I  
Basis of Estimate: 

EbUmae Is based on cwenl lank Ism oporallng rn~rmmls. A factor of SOY. 1s awGed fm SWP WOrL md a factor of 30% is 
appllcd 10 delsyaln fdd actMUer c a ~ s a d  by Imlsrnsnlwealh=r (fsslor-1.5'1.3 = i.95) 

Contingency: Level of ConfidenwlRlsks IdentMcation 
Conangsncy 19 a d d m d  01 he summaly odrnate Iwd (w dl lank dD- &das 

Estimatlna notes:(lnciudlna identillcation Qf envimnrnentaUproductivity factors): 
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Cost Estimating Input Sheet P q e i  of$ 

Ba6It of EstlmaFe: 
Earnale k b a d  on aginesrlng Iudgmem II Is srrunud that uahhg would nM indude mock up and edd tsalmg ho fssbrs a 

Contingency : Level of ConfidencelRlsks Identification 
ConWlgewy Is a d d m  a1 tho summary eBUmde &vel lo1 all tank d o ~ m  acbviltes. 

Estimating notes:(including Identification of envlronmentailproductivitv taclorr): 
1. EsUmalebetsdon2profe~londsUln'40hnlvss~'2~eko- tM)nrs I 
2. E~mstabssedon2polesJionalstaff'S hrolday.2daysz32hts 
3. Esclmat.bsMdon8ops,sbra'8hrsldey'2dsy-128 hra 
4 .  Estlmats b d  on 8 HPTs' 8 W d a y  Z d a y =  128 h n  
5. E a t l m a t s b d o n 8  IHUlchr'8hiolday'Zdayo=l28nrs 
5. EstlmaM b w d  on 2 rsdmn eng ' 8 hrslday' Zdap-32 h n  
7. Estimate b d  on 2 opadon rnansgsrr' 8 hrdday * 2 dayo - 32 hrs 
8. Estirnats batsdon2radcDnmansgaf%'8hrarday'ZdayD-32hnr 
9. Trelnlng maleriab murnelsd 81 30 mdentax SZ~OISMMI - S5.000 

~ n s ~ r 0 ( 5 9 1 Z / ~ ~ ~ .  8 n ~ o m .  12SoPM 
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w 
Cost Estimating Input Sheet PapOiMl 

lfnld dolays due to inclemenl weather (f&M = 1.5'1.3r1.05). I 
Conungency: Level of Confldence/Rlsks ldentiticatlon 
Conhngsncy IS rddrostsd a1 me m m w y  e6Umale lwal lor 41 tank d o w e  acLvIea. 

EstlmaHng no(es:(includbrg IdenUflcaUon of anvironmentai/p~uctiiitv factors): 
1 .  Laboresimsts~~baaadondedkaledau~porl(rom2owrsio~sx2shifox5d~~x8hr~ddsvr1W)hrs 

ADPs-0924 A-31 September 24,2002 
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Cost Estimating Input Sheet Pegeld l  

equipment and mliw equipment to the extent psslble using 8 
to Qdn a- fo In lank equipment. 
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Cost Estimating Input Sheet Pasoid1  

* 

Continwncy: Level d ConfMenMlRlsks IdenWcatian 
Con1 ngoncy is & h a d  at @m summa) cdimate level for all Pnk clorvs aCUms. 

Estimatinq notes:(includinq identification ct environmentallprodudvi~ factort): 
1 LJbor salimate I D  b-d on dedicated mmrl born 2 opomtm x 2 hilu x 5 days x 8 hrdday = 160 hie 
2 L a b  ollmate 1s based on dadhaled su&nfrQm i HPT 12 aMlL x 5 days x 8 hrslday 4 0  hrs 
3. Lakxes(imalsiab~adDndsdicatwlsvpponlmm1 fiddwwksupsNiaorX2~ntrx5daysx8 hrddsy-80hrs 
4. Laborost~atsirbasedonponodisvidrntaplngl sWfUday:Sdaysx4o~rs lonrBhr . l lday~lWI~ 
5. Lalmr CrhmaW IS bawd on periodic video taping 1 ShRUday Y 5 days XI field wwk suuprvimr Y E hrs = PO hrs 
5. Latror~timalsirbarsdonportodicvld~ taping 1 &fUdayxSdsysx2cmRx8 hrs=8Ohrs 
7. Labor e$Umale I t  based m periodic video tapphg 1 ohliltday x 5 days x I HPT x 8 hm = 40 hra 
8. Labwo~m~l16basadonpericdhvldeotaphglshlhldsyx5dayaxl IHtschxShrs-4Ohn 

Estimatinq notes:(includinq identification ct environmentallprodudvi~ factort): 
1 Labw eaimau I D  b-d on dedrated support born 2 o p m t m  x 2 hilu x 5 days x 8 hrdday = 160 hie 
2 L a b  ollmate 1s based on dadhaled suppwtfrQm i HPT n 2 sMlL x 5 days x 8 hrslday 4 0  hrs 
3. Lakxes(imalsiab~adDndsdicatwlsvpponlmm1 fiddwwksupsNiaorX2~ntrx5daysx8 hrddsy-80hrs 
4. Laborost~atsirbasedonponodicvidrntaplngl sWfUday:Sdaysx4o~rslonxBhr.l lday~IWI~ 
5. Lalmr CrhmaW IS bawd on periodic video taping 1 ShRUday Y 5 days XI field wwk suuprvimr Y E hrs I PO hrs 
5. Latror~timalsirbarsdonportodicvld~ taping 1 &fUdayxSdsysx2smRx8 hru=8Ohrs 
7. Labor e$Umale I t  based m periodic video tapphg 1 ohliltday x 5 days x I HPT x 8 hm = 40 hra 
8. Labwo~m~l16basadonpericdhvldeotaphglshlhldsyx5dayaxl IHtschxShrs-4Ohn 
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Basis of Estimate 
Emma10 16 based on en$mwinQjudgmeotfor 6151 d 0 kind acPvRy. A lsctn of 30% Ls &ied (01 weather, md a f m r  d too): 
appbd fw mask work. Fa&r - 1.3 x 2- 2 6 

I 

Cost Estimating Input Sheet 

s 

PsgSlOll  

Continaency: Level of ConOdencelRlsks ldentificatlon 
Contmgeney 1s addresasd a1 b o  t m w y  esllmale b e l  fa all tank doam as(iv1br. 

EsUmatlnR notes:llnciudinq identiflcatlon of environmentallprcduivity factors): 
1. Lab- esumaD 16 based on 5 days x 6 opdrstaslshltl x 2 shins a 8 hrdday = 400 hm 
2 L ~ ~ ~ ~ ~ m ~ l ~ i r b a s s d o n 5 d l y s x 1 ~ s l d M n r u p o r v i s o r l s h l f t x 2 s N ~ x 8 h r r n 8 0 h n  
3 Lsborer(bnaleiabssadondsdlca1~d slaKIa6day~x2HPTslsMflx2ahl(tsx~n~ddsy-160 hm 
4 Labor esUmata Is based on dadkated fw 5 days x 1 IH lashlshllt x 2 shlh x 8 hslday - 80 hzs 
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Cast Estimating Input Sheet Pagalof1 

Contlngency: Level 61 ConRdencelRlsks ldentlflcatlon 
CDnihgency is addressed e the summery mdlmato lavd for all tank cloEure acIJVilks 

Estlmatlng Assumptions 8 Exclusions : 
I1 ir aswmed lhal wmlher sealmg of the lken s a  2 day eifal and genaal ckanuplhaatkraping and demobIUzatwn I t  e Sday moll 

I 

EstimaUna notes:(includlnci identlflcation of environmentaUproductiv~Ey factors): I 
I 
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W 

Estimating Assumptions &Exclusions : 
~ 

Cost Estimatlng Input Sheet Page 1 of 1 

I . .  . . , .  * ...... .. ~ 
. .. . .. ... .~ .,. .... . . . . . ... .... , , . , . ~ ... . .. . .  ~ 

9nrn02.1:I2PM s k  impmwmart 6 3 ‘ ~ Z ~ S . ~ ~ ) I C ~ S T M W  
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Cost Estimathg Input Sheet Page 1 d l  

GI06 lank undw WBS 6.5.1.2.3.5.2.2 

Contingency: Level d Confldence/Rkks IdentiflcaUon 
Conllngency is sdjnSSBd 81 me oLmmary ert mete lovd for oil lank cbsvrs aclivluss. 

. .  Estlma~ng.noteS:(incfudinFl Identification of envtr&mehtaUixoduaivity factofsl: . .  . .  
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:Estirnatinn note6:linciudlnn identlflcation of environrnenta#productivi~ factors): 

I 

Cost Estimating Input Sheet Pegs 1 of 1 

Conthaency: Level of ConfidencelRisRs identlflcation 
Cantmw,nsy I$ e d d r a o d  ai 6 s  summary ea(lrnate l ed  for all tank slorvrs &ibes 

I i  I I I I I I I 
I I I I I I I I m  

Iro 
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Cost Estimating Input Sheet P q a  1 Of 1 

~. . .  
and re#sco]sl pump pit wvm plstes. 

Basis of Estimate: 
Ecglnaarcngjudgrnmtwah 241.8-102 COfleiumab 

A p p s -0924 A-39 September 24,2002 
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Cost Estimating Input Sheet PagS$Ofl 

as16 of EWmato: 
*lor 24;s-102 inlet Rller 

mtlngency: Level of Confidence/Rlsks ldentlflcatlon 
nUnge~y h adam-d at he wmmary cdmab lsvd for all mh cbmm mnm. 

itlmatlnq notes:(includlna ldentlficatlon of environmentaUproducvity factors): 
One inkt llllar lor each of lhs4 241-E200 ssries lank6 a1 25K pcf 

(VlULom. t i 7  PN VenGildMsySlmn l s ~ r s s B . L s l l c a n ~ ~  
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Cost Estlmating Input Sheet Pags10li 

Estimating Assumptions B Exclusions : 

Contingency: Level of ConfidencelRlslcs Identification 
Conbngsncy I6 e d d i e d  at the summary osdmats lsvd fw a(l lank dosum acIM1le~ 

Estimating notes:(lncluding'ldenttllcetion of environmentallproductlvity factors): 
1. PmGnntUngTsnkPreparaem.WBS5.6.1.23.8.3.4 

C c d N J k n i & n W  6 5 1  Z~.&S.I11OMTonpla~ mmm-l!zspM 
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EsUmating Assumptions &Exclusions : 
~ 

I 

Cost Esfimatlng Input Sheet P a g e l d l  

ConUnaency: Level of ConfidencdRlsks Identification 
Contingmcy 16 addmssed at b e  summayestimats bvsl for dl tad doaurs BSUVIII~L 

Estimating notes:(includlns identlflcatlon ol enviionmentsUL)rDducivi0, factors): 
1. Prs GroWnp Tmk PrepBlalon. WBS 5 5.1.2 3.6.%4 
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Cost Estimating input Sheet Page 1 of1 

'Estimating Assumptions B ~ c ~ u s i b n ~  : 

Estlrnating notesliidudlnci identitication of enviranmental~productivi~ factors): 
I .  The ROM esUmate cost breakdorm (tom Iha growl vendDi k pwldsd In Appnnla A 01 lhe Bmb ol Design Report CEES-OM4: me 

Qmu1OalueW.FTepsm1~4 a d P ~ ( S 5 i Z L B U ) I C ~ m r n W n  MZnm2.MQPhl 
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Cost Estimating Input Sheet pap  i or z 

Wi1RW2.2YIPLI Pm Qmrdng TenLRmMw fS.5.i.25.6UlIFBSTmUda 
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Cost EsUmating Input Sheet Pago 2 O f 2  

- 9il951 

Carlhgsncy is addressed a the summary ernmats levd for sll tank 6 1 o ~ ~ m  & a w l a s  
ConUnaency: Level of ConfidencelRbks Identification 

EstImaHng notes:(including ldentlflcation of environmentaUprcductivity factors): 
1. 1 ~~id Iork~~~NIYVlOT10days(8daysptepara l raOand2dayssx~u~n)  
2. 4 p l p  Snore for 5 days (3 dayn plannindpnrp and 2 days sxaaaion) 
3. 2 e[ecbidans for 5 days ( 3 days Hwning and 2 days sxecutbn) 
4. 6 opwak.m for 5 daya (3 dew planningWep end 2 dayr oxoculion) 
5. i IHtachlor5days 
8. ZHPTsrarSdW 
7. Crane cmw for 3 day*. c o m ~ t e  rab 01 W.WO pw day (uew ptus urn) laken tom S-112 waste mmovtd cost e m a t e .  
8. Two 4 x 4 ~ 8  buIial boxes atS13800 oach 
9. Storage fee for low hwsl mlxad warn at S$i3.871cuMC foot of f14.WDbox 
15. Radebglcai engheerfw3wsksto  s!~pprteq~!Ipantrnmal. 
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Estimating Assumptions 8 Exclusions : - 

I- 

Cost Estimating input Sheet Pagelof1 

Contingency: Level of ConfldentelRIsks ldenlificatlon 
C o n l m p x y  D addressed a1 me rummaryesUmale l a d  lor sll lank dwm adVibes. 
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m 

Cost Estimating Input Sheet P a g S l O t l  

IWBS TlUehpPManzgmentand Pknnlr!g S w m i  

Basis of Estimate: 
Ertimale Is b d  on cnplnetf~npJvdpmant 

I 

Estimatinn.n~~[fniIuding iclmflflcation of envimnme~~uproduotivitytactbr5)!. 

1. W m  pskapo pftpefation levlew. ylpfoval, and doresut ci a bomple!t w k  pockaga. 
2 L a b  hour estimaw bused on 1 FTE fci a period of5 months. 5 months x 16LI hrshnonth SSW hrs. 
3. Labof b u r  astimats based on 8 months x 180 hrsimth x IR time = E40 hour8 
4. Enhand work Packwe plenntng Includes li2 daylleM walk down and 1R dey Planning s d o n  wWI 2 opefaton. Iwo neld work 
supavisors, 2 HPTs. 2 IH Tschs, 2 R&ors, end 1 Opr Manager. 

. .  
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Cost Estimating input Sheet PagOlOfl  

C 
F a n  lanke. It Is ~16umed lhrU the prqxffdj 
Installailon 8W testing of venlilation mmr to Ihe tanks. 

Basts of Estimate: 
Estimate is b a d  on current lank fm c m a l n u  mauuemenw. A factof d 50% is aoc4ed Im SWP WOM and efmm sf mu is 

Apps-0924 A-48 September 24,2002 
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Cost Estimatlng Input Sheet PagSlOfl 

Contingency: Level of ConfidencelRlsks identification 
Conlrngamy b addrmsed 01 me awnmory eelmale bvel lor dl Lank do- o c t i v i ~ ~ .  

!Estimating notes:(includinq ldentlflcatlon of environmental/productivi~ factors): 
1. EaamacobeoedonZpmfssdoneIslaff'40 hr&oh*2we&snlBOhrs 
2. Esbmate hsad on 2 profsrsional stail * 8 hrslday * 2 day= I 32 hrs 

t Training will be wnhrstsd h (L 1 day tnhmg senion thal (&des 4 timor tho standard operauonr wpwn crew to acmmmadat 
I ~ s  potanUal fm muNlpls shiiand a h s e w .  

Basis of Estimate: 
Edmale 18 baaed on en(linsmng JUdgmMl. It is assumed vlsl babling WOM not Inelude mmk up and cold m p .  No b d o m  a 

3. Eslimals b a d  on 8 cpcamis' 8 hrslday * 2 d a p  = 128 hro 
4. Eatimnsbasedon8HPTs'8hrsldey'2dayr=12~hre 
5. EEPmatebassdon8iHLec~'8hnlday'2days=128hra 
8. Eatimato b d  on 2 redcrmonp ' 8 hs/dsy* 2dayo= 32 hm 
7. EsUmalcbadsdon2opwailonrnanagom*8 hrddmy'Zdayys*32hra 
8. Estimate based on 2 redMn managers * a W d a y  ' 2 days - 32 hra 
e. Training maletlds estimated at 30 eludsnls x SEQD/sh,danl I $3,000 

September 24,2002 Apps-0924 A-49 
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Cost Estimating Input Sheet P a g O l d i  

Contlnqenw: Level of ConndenceiRisks fdentlncatlon 
ConUnpenni 0 addressed at be wmrnary &malo (evd lor 4 tank &arm ~cli(nlms 
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Cost Estimating Input Sheet page 1 or 1 
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Cost Estimating Input Sheet P U W Z d l  

Basis of Estimate: 
Wnesnng l u d p n l  

Contingency: Level of ConfidencelRiaks Identification 
Conbgancy is Bddiessed ai lhe summary esbnde level la, a I tank cbrm scbont. 

Apps-0924 A-52 September 24,2002 
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Cost Estimating Input Sheet w e  1 of1 

Contlnaency: Level of ConfidendRlsks ldentificallon 
COllngSKy IS addlesew a1 lhe WVmmSry esbmata ievsifM dl lank &Sure %ClMW 

Rllsd With &out u r n  e hand held groutline. 

'Estlmatlns notes:(lncluding MenIlfkation of envlronmentaUproductivlty factors): 
1 Labm e611mam is bassd on 1 dayllmk x 4  laksx 5 oparscadshix 2shm x 8 hrddoy = 320 hra 
2 Labor estimate Ls baud on 1 daylunk X4 tmks x 1 Rdd work s u p u v i s w l ~  x 2 shin$ x 8 h n  - 64 hrs 
3. Laborssmnalalsba~~dsdicatedatan(or1daynnk~4Ul~s~2HPTslehfRx2rhiftrxBhrslday-128hrs 
4. Laborss~alsi+bahedondsdcaladstafl(or1da~~.ynakx4~sxl iHlscN1hiRx2shiRsx8laddayr&Ih~ 
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Cost Estimating input Sheet PWS 1 o i l  

Contingency: Level ol Confidencelftisks Identiflealion 
Contingency 1% &drarred 111 h e  surnmlvy eflirnds brs lm sll lank dosum acbvlllet 

Apps-0924 A-54 September 24,2002 
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Cost Estlmaffng Input Sheet PagS 1 Of 1 

Bash of Esnmate: 
Engmdng jjdgmsnL A madersls~ m p b x  ECN roqulma 80 n o m  lo mmpleta A slmple ECN roquirst 60 hoJn lo complete 

Contingency: Level of ConfldencelRLsks Identification 
Contingency .s addressed aI the summary estimate level for all lank dwurs adinlies. 

EsUmaUng notes:(includina identification of environmentaUProduditY factors): 
1. 10 Mcderstely mmpbx ECNs x 80 hrdECN = 800 hDvn and 5 dmplc ECNs x 60 W E C N  = 300 hwra ( I d  = 1.100 hours) 

HNlasbAL-(bB 1 2  X7.1)ICESTaaP~* sn7nm2-l$dPM 
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Cost Estimating Input Sheet PeQS 1 di 

. -  . . .  . . . . .. . . Bask of Estimate: 
Englnagtlng pldgmml 

Contlngencv: Level of ConfidenmRIsks klentification 
ConUnpancy is addre- a1 h e  summary sslimata level for dl lank d o ~ a e  acUvlticr 

Estimating notes:(includlng idenlilication of envlronmentaYproductivity factors): 

2. Labor oslhaio 1s bawd on 10 dowments a 16 hnldDEumenl 
1. LBbOr~~tlmalslsba%edUl10aocumentsx40hrsldoCumsol 

o n m  -1:s PM 
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Cost Estimating Input Sheet Page lo l l  

2. Prepare a leasins laamid report 
3. Leaone Iemsd report document pfcdustion 
4. Lessons learned repon revlew and approval. 
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Cost Estimating Input Sheet Pags 1 oli 

. 

I 
.. 

dwelopmeni 
s ~ n f f i c ~ t  technical Laknown8 P ~ t h w  tlgnmcant rlsks impacting tho potenld tomit may bs Idenmed 

waRm2-’I!ssFi.l 
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Cost Estimating Input Sheet Page 1 Of 1 

Basis of Estimate. - 
Engineem judgment 

Contingency: Levetof ConfidencdRisks ldentlficatlon 
ConUngsncy Is d d r e n e d  a1 me summary sslirnala lwei lot dl tank dosure astivitisa 

Apps-0924 A-59 September 24,2002 
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COST ESTIMATING INPUT SUPPORTING INFORMATION 

HANFORD SITE ATCD PROJECT -DRAFT 

FLY ASH GUPPY 

1,5,10- HORIZONTALSILO (GUPPY) 
2,3,4- SILO 8'6 DIAMETER 

9 GENERATOR SET 

6,7 - PRODUCTION PIANTS 
8 - CONCRETE PUMP 

SAND 

I I &  

GUPPY I':i 
5 

FLYASH 
GUPPY 

A-60 September 24.2002 Apps-0924 



Appendix A RPP-12331. Rev. 0 

Georae L. Throop Co. 
SnooialW Raady M I X  

since 79m 
31-Aug-02 

475,000.00 

TANK C-106 3950 CUBIC YARDS 

MATERIALS 
EQUIPMENT MONTH 
2 PLANTS 40000 
3 SILOS 5000 
1 LOADER 8500 
3 GUPPIES 7500 
1 GEN SET 3000 
1 CON PUMP 8000 
1 EQUIP TRAILER 2500 

74500 ZMONTHS 149000 

1000 FT. CON SYSTEM 15000 PURCHASE 15000 
TRANSPORTATION 
CAR RENTAL 
AlRLlNE TICS 

PERSONELL 
8 STAFF - 175 HOURS EACH 30.00 HR 
ROOMS-MEALS 
SITE REQUIRED TRAINING 

MISCELLANEOUS 
ENGINEERING- SILO 

goo0 
12000 
21000 21000 

MOW 
28,500 

5000 
117.500 117,500 

6500 
HEALTH -SAFER PIAN 5000 
MISCELL4NEOUS 18000 

29500 29500 

MOBILIZATION-FROM OUT OF STATE 
2 PLANTS 12.000 
3 SILOS 18.000 
1 CON PUMP 6,000 
1 EQUIPMENT TRAILER 6,000 
LABOR &FOR 1WEEK BOO0 

48,000 48000 

MOBILIZATION FROM IN WASHINGTON 
1 LOADER 1800 
1 GEN SET 1500 
3 GUPPIES 6000 
CRANE 1800 

4MN. Fair Oaks h e . .  866,100.00 
Pasadena, CA91109-2405 
Tel: (8W) 796.0285 
Fax: (626) 577-0023 
www.thrwp.com 

P.O. Box 92405 11100 11100 

Apps-0924 A-6 1 September 24,2002 

http://www.thrwp.com


RPP-12331, Rev. 0 Appendix A 
m 

Deorgs I, Throop GO. 
Spocrslq Rsady MIX 

Since 1821 

4-EACH C-200 TANKS 
MATERIALS t44,OOO 
EQUIPMENT MONTH 

1200 CUBIC YARDS TOTAL 

1 PLANT 20000 2-MON 
2 SILOS 3000 9-MON. 
1 LOADER 8500 2-MON 
2 GUPPIES 6000 2-MON 
1 GEN SET 3500 2-MON 
t CON PUMP 8000 2-MON 
1 EQUIPMENTTRAILER 2500 9-MON. 

52500 

40000 
27000 
17000 
12000 
7000 

15000 
22500 

141500 141500 

TRANSPORTATION 
CAR RENTAL 9000 
AIRLINE TICS 10000 

19000 19000 

PERSONELL 
0 STAFF - 175 HOURS EACH 30.00 HR. 53000 
ROOMSMEALS 22,500 

85500 85500 

OPTION TO PROPUCE DURING FREEtINO TIME OF YEAR 
EQUIP-PREVENT FREEZING 38000 380M) 
LABOR TO MONITOR EQUIPMENT 15000 15000 

REMOBIL~TION FOR 2Nb PHASE 
1 PLAM 6,000 
I LOADER 1800 
2 CON PUMP 6.000 
I GENSET 1 So0 
2 GUPPIES 4000 
LABOR -5-FOR 1 WEEK 6000 

25,300 25,300 
468,300 

A-62 September 24,2002 Apps-0924 
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- P.0. Box 92405 
444 N. Fair Oaks Ave, 
Pasadens, CA91109-2405 
TeI: (800) 736-0285 
Fau: 1626) 577-0(323 
m.thmop.com 

Apps-0924 A-63 September 24,2002 
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---Original Message---- 
From: Alison-REngelman@RL.gov [mai~o:o:AliMn_RSn~lman@RLgav3 
Senk Monday, August 26,2002 1k53 AM 
To: chendemn@columbla-energy.com 
Subject: RE: burial boxes 

Data source: FH Waste Programs - J Lang, 

-4X4X8 Burial box $13,800 = 128 GF wlskid = 142 CF 

-FH Rates - just faxed to you - LLMW storage rate of $1 13.87 -should tm used unless you 
would know for certain that the wastes are LDR compliant, then diswsal rates apply 

-Transportation to the disposal facility is performed by the generator of the waste. The only 
estimate I know of is $I,OOO/shipment used by Retrieval ProgrampS Shaus) f o r W  Planning. 
This seems about right - Le. 20hours for all involved 
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----Original Message---- 
From: Aliwn-R-Engelman@RLgov [mallto:Alison_R_Engl~@RL.gov] 
Sent: Friday, August 23,2002 1256 PM 
To: chendenon@cdumbiwnerggy.com 
SubJect: R E  cost input for review 
Importance: Hgh 

Below are some 'in-process' standards baing developed 

5ooOOl BCN SIMPLE 
500002 ECN MODERATE 
500003 m COMPLEX 
500004 USQ SWLE 
500005 USQ MODERATE 
500006 USQ COMPLEX 
500007 DEVELOP WORK PKG S W L B  
500008 DEVELOP WORK PKG MOD. 
500009 DEVELOP WORK PKG COMPLEX 
5o0010 WORK PLAN SWLE 
50001 1 
500012 ~ c E D w o ~ P L A N c o w ~  
500013 R E W W  &APPROVE WORKPKG SIMPLE 
500014 
500015 
500016 CLOSEOUT WORRPACKAGB S W L E  
500017 CLOSEOUT WORK PACKAGE MODERATE 
500018 CLOSEOUT WORK PACKAGE COMPLEX 

EMZANCED WORK PLAN MODEMTE 

F35VJI3W & APPROVE WORK PKG MODERATB 
RRVIEW & APPROVE WORK PKG COMpLex 

60 
80 
100 
15 
37 
68 
108 
140 
172 
28 
42 
56 
80 
100 
1 54 
42 
54 
68 

4526 
6226 
7926 
965 
2381 
4376 
6629 
861 1 
10593 
1436 
2154 
2872 
4505 
563 1 
8647 
2403 
3070 
3851 
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ESTIMATING RATES & FACTORS 

labor (iucludfng SWP) 

LABOR *includes full burdm including fee: 

RESOURCE I RATBFACTOR I NOTES 
Consfruction Forces - Field 1 $55*/ hour avg I Average of FFS I 

I - Craft Labor eleciriciipipefperator 

Construction Forces - Sr. 1 $%?*/hour avg. 

Includes al l  burdens applicable to a p s e  
fondcdwork 

Table 

PRODUCTNlTY FACTORS u4RKups: 

RESOURCE I RATJWACTOR 
Suecia1 work Procedures I 50% of direct labor 
(SWP) work 

MOTES 
These work activities involve tank farm 
entry rquimlents, dressing and 

Equiprttent (PPE. mmpliance with tank 
farm procedures and rquircmmrs, daily 
pre-job safety meetings, clearing work 
anas of contaminated materials, releash 
WOtk XCa8 for COnSh'tdon work, and 
movine: matefialf too& nn euuiDmnr in 

undressing in Personal Protective 

. .  
and 0; of the bnl: farms. 
For work with PPE and mpiamr. Includes 
SWP. 
Basedon weathcr statistics. Averaee 
number ofdays above 90 &d 
blow freezing= I58 days. Assume 
e&imcy drops to 50% during these limn. 

met conirmcnon 

Apps-0924 A-67 September 24.2002 



Aooendix A RPP-12331, Rev. 0 

Government Wuipment 
Surcharge 

Escalation 

p r o d  equipment 
5% of CF labor This awunk far usag~ of~vernmmt awned 

equipment within hc ligbt equipmcnt pool 
managed by PH including adanq ma, and 
hucks used by comtrwcrion forces. 
Based on DOE guidance (as of 1/oYO2) for 
DOE hojccts - W M  Cow cat ego^^. Rates 
compound each year, 

FY03 = 1.8%; 
FYM = 2.6% 

September 24.2002 Apps-0924 A-68 
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Meeting Nores 

Meeting Date - 8/21/02 

Attendees: Dave Strasser (CHG) and Colin Henderson {CEES) 

Subject: Discuss Planning Assumptiom forTank Closure Cost Estimates 

Discussed the general approach being developed to s t a b i b  the waste residuals and filt 
the tanks. With the batch plant operation the idea of providing extended coverage to 
support 8 to 10 hour grout delivery durations. This could be covered with overtime or by 
ssuming 2 shifts for the tank farm operatiom support. 

A camera crew consists of 3-5 opeworn, 1 field work supervisor, 2 craft 
(fi@&hstmnnStrument tech), 1 HPT, and 1 M tech. 

Any entry to a pit will require approximakdy 4-5 operators, 1 field work supervisor, 2 
HpTs, I M tech, and a m e  crew to remove and repwe pit covet bIock. 

Rounds for the exiiawter should be covered by tank farm routines however to be 
conservative I operator and 1 IIPT should be assumed. 

Enhanced work package planning will inMlve approximately L/a day field walk down and 
% day for the p l d n g  session. 

Recumendation was made to look into the requirement for the exhauster and leave open 
the optiolt to go with breather filters. 

P r e p d m  work in the tank farm (installing ventilation) could be done by plant forces or 
by mnstructkn forces. 

Apps-0924 A-69 September 24,2002 
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Colin Henderson 

From: Alison_R-~elman~)R.gov 
Sent: Monday. August 28,2002 1153 AM 
To: ohenderson@columbia-energy.com 
Subject: RE: burial boxes 

Data source: FH Waste Programs - J Lang. 

-4X4X8 Burial box = 513,800 = 128 CF w/skid = 142 CF 

-FH Rates - just faxed to YOU - LLMW Sb.mi%ate Of $113.87 -should be used unless you would know for 
certain that the wastes are LDR compliant, then $l&xaf rates apply. 

-Transportation to the disposal facility is performed by the generator of the waste. The only estimate I know of is 
$l,OOORhipment used bv Retrieval ProgramlPS Shaus) for W P  Planning. This seems about right - i.e. 20hours 
for ail involved 

-----Original Message--- 
From: Cdin Henderson [ m a i l t o : c h e n d e r r o n @ l u m b ~ n ~ . ~ ]  
Sent: Monday, August 26,2002 10:42 AM 
To: Alison-R-Engelmn@ri.gov 
Subjea: burial boxes 
Importance: High 

Alison, 
Do you have a cost for 4' x 4' x 8' burial boxes? Also does ihe $1 1SCF include transport fmm the farm to the 
burial ground? If not what should we put to cover the extra? 

Thanks. 
Colin 

Apps-0924 A-70 September 24,2002 
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Sut-Acilvy D W P  and imP(anenl'Cmp(ef NOC 

SchedActlD 123_7sc IRL WBS No.: 
&.cttvlty h * m C  IESWQ OwnllDumtlon I ~ P J -  
P m m d  BY: IVL Wagner 
1.0 Scope Descrlptlon: 

Active exhaust systemr and sselected inbusive WIN activities in nigh level dangerous waste storage tKdcs mpwsent an incresse in h 
polenSaI-twmit (PTE) forthere tanks. As a result radiological and nan-radblcgial Notices of Comtrtl&n ( W s )  may be required. 

This eslimate pmvides for the deveioprnem. Processing. review. BpPmYal. and implementation of an "Cmptsx' NOC. c~mplsx 
NOCsare~matmnetoneormwedgle  follovringaiteda: a~samplrrandomartachnicaldata iseithernotavailableor~~i mquim 
highly specialized calculalbnr or OW interpretation: b) pmcesalng &AiVitiet do nat utilize existing technology and processing 
tehniques: c) signiRcant technical unknms or s igna4 risks that mid impad Ule potentiat to mil ( P m  exist or 6) abatement 

T a k  Tit(0: RwhIonHa.: i 3 
see P3 sdl3ddds 

3.0 Risks and Mitlsatina ACtiom 
GENERAL RISKS and MKIQATING ACTIONS: 
R . MEDIUM. The regulatm may not accept existing data anrVor permit condillons. MitigaSon MU need to be detemhed if the tisk em 
o m n ;  the pa& hxwanl it dependen1 on specitb ISSUBS identified by regutlatofs. 
R . HIGH. Soheduie and 005t may be impacted if NOCs are not prDcBfsBd v& high p(ioTihf. Mifjgation can be achieved by idenWying a 
single point of m d  6'iUIin UIB PHMC and RL to review and exT&ite aPPrOVait. 

See NOTES PAGE foraddltlenilt RfSKS AND MITIGATINO ACTIONS 

tedinology is not armnUy in place. I The NOC pmxss inwlves the bllomng subact jv i :  1) -mer NOC Data Develop NOC bDunding scope. review proms?. adviw 

4.0 Basis of Estimate: 

Thls eslvnatewds prepared uslng subjenmaner wens anecdotal infomation and htstoncal experienm Dsveiopmentand 
implementation of NOCs Is a roMnety prfonned activity. hawever. detailed hotoncat costs have not been msmtained. 

doaimentalion. and research sourca lenn data: 2) Prapare DraR NOC Prepare draR NOC and teb adlidocument 3) Condvci 
lntornal PHMC NOC RWIIIW: Candud LMHC and FDH reilaws. diwzsition mmmmk. mise NOC. and prepare and transmit NOC to 
FDH; 4)  Conduct RUReSUl~tOly NOC Revlsw: Condun RUPHMCWHC review meetings. and p r o w  backup doCumanta60n to 
mgulalon: 5) Negotiate NOC: Obpositiwn RLRegulatcfy comments, revise NOC and submit for approval: 

See NOTES PAGE For addillonat SCOPE DESCRIPTION 

2.0 Estimatlnq Assumotlons & Exclusions: 
General Asournotions 8 Exclusions 
A - SamoIc anahrres. source term. and m e s s  data is either nOl availabie or mav reauire sionificant manbuiation to SUDDO~~ 

- 
5.0 Estimate Staqe and Method 
PRELIMINARY. 

. .  - .. 
NOC d&alOprn.& or 
A - Processing activities may not utilize existing technology, equipment and procedures, or I A - Sionificant technical unknowns or other sbniflcant nsks inm8ctIna PTE mav be identmed. or ~~ ~ 

A ~ AbHtemmt tedmdqly. equipment and prGcedures may not ix iCplace. 
A ~ Permit wnditbns are imposed that may requm mcdlIication of facilitiy operating. maintenance or wweiliancs prcmdures. 
however. no physical @am modficatlons will oe reqdlred. 

See NOTES PAGE for addHional SCOPE DESCRIPTION 

6.0 Legal DrlverslRefsranco Documents: 
See Tffhnical B a s s  R c r m  Namlve. SeUion 2 0. Relsrence DaLmsnu and RepMs. 

September 24,2002 Apps-0924 A-7 1 
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Apps-0924 A-73 September 24,2002 



Appendix A RPP-12331, Rev. 0 

Cost Estimating Input Sheet PW40f15 
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Cost Estimating Input Sheet Pa94 5d.5 
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Walnuf Grove Mfg., Inc. www.UM-DOLLY.com OROUT KlNGm Page I of 2 

GROUT KINGTM 
There a m  only two levers q u i r e d  to 
operate the GROUT KXNG" The Mlx Lover 
and Pump Lever. No other adiumncnm 
required. 

ONE MAN OPERATION 
One p e r m  usins ourGROW KING' can 
mbl and pump ~pproxlmatety 90 bags of 
camant or Is - 20 bass of Ssntonite per 
hour. Thew quantittes a n  be increased 
orsatiy bylncorporstinpi a Iapoer 
progressive cavity pump on the GROUT 
KING*. ~~ 

PUHP~NG Wpmunis 
m e  GROUT KING'" cm mix and pump 250-400 eanons of product per hour, dapendinp on the product 
that is being pumped. 

RECIRCULATING S Y m M  
Thla reeinculilting system will allow the operator to keep a shearlng adlon on the product while waitinp. 
If forany reason the operator is detained durins the pump cyclo, he o n  quick couple the dischargs hose 
into thc side of the hopper and m i r w i a t e  back into the mlxer, and pump, hereby retarding 
dehydration. 

65 QALLON NOPPER 
The GROUT K I N F  hopper is dcslnned with a wne shaped, funnel bottom mounted directly w a r  th0 
intake M the Prosrelisiva CDyity Pump so that everykhlng that goes in the hopper, POPI In the pump.NO 
Flat botmm for product to dry in the wman. 

Al l  haNre5 on mS GROUT KING" are standard equlpmsnt. m e  Pressuro Gauge, Discharge Hose, Qui& 
Coupler, 13 nP Handa ennine, 2 - SpCed Mixer. P r o g d v e  Cavily Pump. 

STANDARD FEATURES 

FORWARD AND REVERSE PRESSURE FLUSH CAPABIUTY 
For ciean-u~, the Pump can run in forward or merne. UUiizhn tho fornard and reverse pressure flush 
aa-s the operator that his pump, which is the heart of his machine, Is comptcteiy cloanad. 

DISCHARGE PRESSURE 
m e  GROUT KING' can reach pressures up to 300 psi on non-sontinuour duty cycle. 150-250 psi is 
recommended on a continuous dutv  cwle.. . .  
SPEUFICATXONS 

DIMENSIDNS 

SKID UNIT 
ueighc 650 ibs. 
halght:47- 

long&56" 
widm. 37" 

ENGINE 
Type - Horltonni shaft, 4cqdo, 08% cast imn stewe 
Mskm - Ifonda 

Type - Progressive Cavity 

Madmum ~ l m - l o  gpm 

cement Caprdly - 4 - 941b bans 

Type -Gear 
now - 18 epm 

Ratins - 13 np nonda 
Fud Tank Capacity - I 1/2 galions 

Maximum Pressure - 175 psi 

PUMP 

Modat - 2L4 CDQ DrlM - HydrilUUf motor, flex Coupling 

MIXER 

HYDRAUUC PUMP 
slurry Capadly - 65 gallons 

Maximum Pressure - 720 psi 
Drive - Flex coupling 

HYDRAULIC RESERVOIR 

Rlbatlon - 10 mluon, spin-on clement. capacltq - 15 sallons 

http:/hvivw .gm&ng.comking.htUI 9/6/2002 

A-77 September 24.2002 Apps-0924 
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Page 2 of 2 Walnut Grove Mfg., Inc. www.UNI-DOLLY.com GROUT Kn\lGnn 

3108- A NE 6Sth St, 

www.GROUTKINB.com 
Vsncwvar, w* 98661 

Toll F r e  (800)851-0436 
Phone 1350)693-5086 
Pax (360) 691-9286 
ematl:russ@~rout&inp.~om 

mesa englnearfng spaclficatims a n  computed on n h o m u u l  basis. ~m.1 c a ~ a d t l ~  WnI rar)r 
aFEordlng to svodflc opcrauns Ccmdltlons. Walnut Qrove Mlg, Inc. ~ ~ T + N B S  the nght to change 

speclflwtlons without nOtMutlon or obllgatlon. 

http://www.putkiog.com&ng.htm 9/6/2002 
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Product Sugg. Retail Price 
$7560.00 

$6179.00 

GROW KPIG' - TraUer Umit 
GROUT KING' - SkM Only 

SUPER GR0U'IXR'"- Tniler unit 012150.00 

SUPERQROUTCR'*-Sldd Only 110~750.00 

Walnut Grove M@, Inc. www.GROuTKiNG.com Page 1 of I 

3108- A NE 65th St. 
vancuuwr, WA 98655 

~ ~ W . G R D U T K I N G . -  

Tali hae (800)851-0436 
Phons (360)693-5096 
Fax (360) 693-9286 
email:r&rss@grOutkina.com 

-. . . . . .. 

rhese cngineerlng wedncatims ate cornpuled on a theoteucIIi barls. ~ c t u d  capacities WIII m y  
accordlng to speciflc operatha COndlUonb. Walnut Grove Wp., Inc. r - m o  the ripht m chanpe 

wccintatlons without notlacation or oblipation. 

htrp:ttwww.groutldng.comlorder_form.htm 9/6/2002 
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Division 2 

APPENDIX B 
APPLICABLE SPECIFICATIONS 

Site & Civil Engineering 

Outline Specification Index 

0205-1 1 Demolition X 

I Division - I 
Section 

X X 

Title 

0260 

241-CFarm I I 241-CFarm I 241-C-106 I 200-Series 

Piped Utility Materials X 

0275 I Industrial Wastewater Treatment X 

0280-1 

0280-3 

Division 3 

I Division 5 I Metals I 

Site Improvements - Fencing X 

Surface Restoration X 

Concrete 

051 2 

0532 

Division 9 

Structural Steel X X 

Metal Fastening X X 

Finishes 

0980 

0990 

Division 15 

1540-99.1 

Special Coatings X X 

Painting X X 

Mechanical 

Process Piping X 

OUTLINE SPECIFICATION 

1540-99.2 

DIVISION 2 - SITEWORK 

Service Piping X 

SECTION 0205-1 DEMOLITION 

Table CS-2-1, “Equipment Removal/Installation,” identifies the equipment to be installed or 
removed and disposed of to effect residual waste stabilization, tank stabilization, and 
stabilization of in-tank equipment, risers, and at-tank pits for tank 241-C-106 and the 241-C farm 
200-series tajlks. 

1550 I HVAC 

Apps-0924 B-I September 24,2002 
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Component 

I 

Table CS-2-1. Equipment Removalllnstallation (2 Sheets) 

Install Remove Temporary Reuse 

Grout plant 

Grout plant 

Constr. trailer 

Constr. trailer 

Constr. site 

Raw water service X 

Service air X 

Power X X 

Telephone service X X 

Construction fence X X X 

Apps-0924 8-2 September 24,2002 
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Component Install Remove Temporary Reuse 

R-5 Breather filter 

R-6 Thermocouple tree head 

R-8 Enraf 

X X 

X 

X X 

HVAC = heating, ventilation, and air conditioning. 

R-5 

R-6 

R-8 

Apps-0924 8-3 September 24,2002 
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Thermocouple tree head X 

Enraf X X 

R-5 

R-6 

R-8 

Enraf X X 

Thermocouple tree head X 

Breather filter X X 

R-5 Enraf X X 
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SECTION 0220 EARTHWORK 

241-C F m  

1. Excavation for underground utility trenches in non-radiologically controlled area. 
2. Clearing of vegetation in non-radiologically controlled area. 

24 1 -C- 106 

1. Excavation of cascade line cleanout in radiologically controlled area. 

SECTION 0260 PIPED UTILITY MATERIALS 

241-C Farm 

1. Raw water service with heat trace from 241-C-73 Air and Water Service Building to 
portable grout plant site. 

2. Service air from 241-C-73 Air and Water Service Building to portable grout plant site. 

SECTION 0275 INDUSTRIAL WASTEWATER TREATMENT 

241-C-106 

1. Collection, transportation, and treatment of wastewater from flushing of grout plant 
mixer and pump. 

241-C Farm 200 Series 

1. Collection, transportation, and treatment of wastewater from flushing of grout plant 
mixer and pump. 

SECTION 0280-1 

241-C Farm 

SITE IMPROVEMENTS - FENCING 

1. Temporary construction fence around grout production site. 
2. Modification of 241-C fm RCA fence for slickline construction. 

SECTION 0280-3 SURFACE RESTORATION 

241-C F m  

1. Isolate and remove temporary utilities. 
2. Remove construction fence. 
3. Restore surface at grout plant site and bulk material storage site. 

Apps-0924 8-4 September 24,2002 



ADDendix 5 RPP-12331, Rev. 0 

DIVISION 3 - CONCRETE 

To be determined 

DIVISION 5 - METALS 

SECTION 0512 STRUCTURAL STEEL 

1. Rolled steel shapes and plates: ASTM A36. 
2. Steel tubing: ASTM A500, Grade B. 
3. Diamond deck plating as temporary trench cover. 

SECTION 0532 METAL FASTENING 

1. Bolts: Structural: ASTM A325. 
2. Bolts: General application: ASTM A 307, Grade A or B. 
3. Nuts: ASTM A563, heavy hex. 
4. Washers: ASTM F844, circular. 
5. Welding electrode: E70XX. 
6. Expansion anchors: Hilti Kwik-Bolt 11. 
7. General fastening: AISC S326 and Moll .  
8. Welding: AWS D1.l and D1.2. 

DIVISION 9 - FINISHES 

SECTION 0980 SPECIAL COATINGS 

1. Contamination fixatives of pit and riser surfaces. 
2. Weather sealed foam or epoxy of abovegrade pits and risers for water ingress prevention. 

SECTION 0990 PAINTING 

1. Exterior metal surfaces 

a. Surface preparation: SSPC SP 2 (power tools) or SSPC SP 3 (commercial surface 
blast). 

b. Application: PDCA Architectural Specification Manual and manufacturer’s 
instructions. 

c. Primer: Rust-inhibitive ferrous metal primer. 

d. Base and finish coats: Alkyd semi-gloss enamel. 

Apps-0924 B-5 September 24,2002 
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DIVISION 15 -MECHANICAL 

SECTION 1540-99.1 PROCESS PIPING 

1. Commercial grout delivery slickline. 

SECTION 1540-99.2 SERVICE PIPING 

1. Materials: ASTM A106, Grade B, schedule 40. 
2. Fabrication: ASME B31.9. 

SECTION 1550 HVAC 

1. Materials 
a. Duct: ASTM A240, Type 304 or 304L. 
b. Shapes: ASTM A276, Type 304 or 304L. 
c. Duct Supports: Channels: Unistrut. 
d. Duct Supports: Shapes: ASTM A36 or ASTM A276, Type 304 or 304L. 
e. Duct Supports: Rods: ASTM A108. 
f. Fasteners: Cadmium plated ASTM A307, Grade A or B bolts with ASTM A563 

heavy hex nuts, UNC threads. 
2. Equipment: 500 scfm portable exhauster. 

DIVISION 16 - ELECTRICAL 

SECTION 1630 SERVICE AND DISTRIBUTION 

NFPA 70. 

Apps-0924 B-6 September 24,2002 
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APPENDIX C 
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APPENDIX C 
CALCULATIONS 

ACCELERATED TANK CLOSURE DEMONSTRATION TANK 
STRUCTURAL ASSESSMENT 

The Accelerated Tank Closure Demonstration calls for filling the candidate waste tanks with 
grout or a flowable fill material (also known as controlled low-strength material). One of the 
fhctions of the fill material is to physically stabilize the waste tank by filling the void space left 
after waste retrieval is complete. Structural stabilization includes preventing excessive soil 
subsidence above the tank that could impair the function of the closure barrier. Thus, an 
important functional requirement of the fill material is that after a tank is filled, the material shall 
provide sufficient resistance to dome deflections caused by soil overburden. The properties of 
the fill material must also be such that the addition of the fill material does not cause excessive 
mechanical or thermal stresses in the tank structure. 

Stabilization of the tank includes the addition of a closure barrier that will increase the soil 
overburden on the tanks by approximately 12 feet. Because excessive soil subsidence could 
impair the function of the closure barrier, a maximum subsidence of approximately 4 inches at 
the top of the tank is specified after the closure barrier is in place. Because the external soil 
pressure will be equilibrated by the internal pressure of the fill material, the strength of the fill 
material does not appear to be a significant structural issue. For example, simply using sand as a 
fill material may suffice to balance the outside soil pressure and prevent excessive soil 
subsidence. 

A more significant structural issue associated with the fill material is the volumetric change of 
the material during the curing or drying process. If the fill material expands as it solidifies, the 
induced stresses could cause cracks in the tank walls. However, any through-wall cracking is not 
expected to affect the structural stability of a filled tank. If the fill material shrinks as it 
solidifies, void spaces could be created between the fill material and the tank structure. Such 
void spaces could increase the stress on the tank walls and increase the soil subsidence over the 
top of the tank. These phenomena can be avoided or minimized by using a fill material that has 
minimal volumetric change during drying or curing or by leaving the fill access open until well 
into the grout curing process. This would allow the top of the tank to be capped off before filling 
the tank penetrations. 

Another issue that could affect the stresses in the tank structure during placement of the fill 
material is the maximum allowable lift height of the fill material. The placement of the fill 
material will induce both mechanical and thermal stresses in the tank structure. Significant 
structural damage from grout hydrostatic head is not likely because the internal pressure tends to 
be balanced by the outer boundary soil pressure. According to Single-Shell Waste Tank Load 
Sensitivity Study (SD-RE-TI-012), the tanks are relatively insensitive to internal hydrostatic loads 
and the worst case for hydrostatic loads is when a tank is empty. Consequently, it is likely that 
the most severe stress condition during the placement of the fill material i s  the initial condition; 
that is, an empty tank with no internal equilibrating pressure. 
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The most straightforward way of controlling the induced mechanical stresses is to adhere to the 
current operating specifications for maximum allowable waste levels in the tanks. According to 
Operating Specifications for Single-Shell Waste Storage Tanks (OSD-T-15 1 -00013), the 
maximum allowable waste level for the 100-series single-shell tanks (SSTs) in the 241-C tank 
farm is 185 inches. The maximum allowable waste level for the 200-series tanks is 280 inches. 
The maximum allowable waste level in the tanks is based on waste having a specific gravity of 
2.0 (HNF-4712). The fill material is expected to have a specific weight in the range of 120 to 
145 lbf/ft3. According to OSD-T-151-00013, exceeding the maximum allowable waste levels 
may result in contaminated overflow into connected lines, if the waste is liquid. That is, the 
maximum allowable waste level is apparently not governed by structural concerns and it is not 
expected that completely filling the tanks with fill material will cause excessive mechanical 
stresses. 

Heat is generated as a result of hydration reactions that occur as the fill material is transformed 
from a slurry into a solid material. The lift heights and time between lifts must be controlled to 
prevent thermal cracking and dehydration of the fill material, and excessive thermal stresses in 
the tank structure. According to State of the Art Report on High-Level Waste Tank Closure (v) 
(WSRC-TR-2001-00359), the amount of heat generated and the resulting temperature rise is 
usually not a limiting design issue for flowable fills. This is because flowable fills have 
relatively low cement contents (therefore low temperature rises) relative to construction concrete 
and high strength fills. However, because the formulation of the fill material is not available at 
this time, this issue will have to be addressed when the properties of the fill are defined. 

Maximum waste temperatures for SSTs are specified in OSD-T-151-00013. In that document, 
the maximum allowable waste temperature is given as 300 OF, the maximum dome concrete 
temperature is 250 OF, and the maximum temperature change rate is 20 "F/day. It is also noted in 
that document that more restrictive temperature limits apply to tank 241-C-106. The more 
restrictive limit is stated in Section 3.3.1 of the Limiting Conditions for Operation that appear in 
Tank Waste Remediation System Technical Safety Requirements, (HNF-SD-WM-TSR-006). 
The maximum waste temperature applicable to tank 241-C-106 is 205 OF and applies to tank 
241-C-106 during and after waste retrieval sluicing system operations. The more restrictive limit 
may not be applicable for tank closure operations. 

Although not specifically stated in OSD-T-15 1-00013, the maximum temperatures in that 
document are not expected to be applicable to the 200-series tanks. The 200-series tanks were 
not subject to thermal loads and thus were not evaluated for elevated temperatures 
(SD-RE-TI-035). Thus, the allowable temperature for the 200-series tanks remains an open 
issue. 

LONG-TERM STRUCTURAL ISSUES 

1. Grout Chemistry Compatibility with the Tank Reinforcing Steel: The caustic chemical 
makeup of the heel waste could contribute to long-term corrosion of the rebar in the floor 
region of the tank. 
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2. Thermal or Mechanically Induced Stress Cracking in the Tank Walls: Although 
through-wall cracking in the tank walls is not a tank collapse concern, the cracks could 
adversely affect the long-term radionuclide migration. 

3. Existing Caustic Chemicals in the Soil: Sixty-seven of the 149 SSTs are categorized as 
known or assumed leakers. The chemistry of the surrounding soil in the leak path could 
contribute to long-term damage to the tank structure. 

4. Long-Term Creep of the FillMaterial: Dead-weight stresses in the fill material could 
result in void creation at the roof level and a gradual buildup of tensile stresses in the 
lower tank wall region. 
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ATCD Preliminaiy Engineering Calculation 

Objectlve: Evaluate the thermal load and determine if the steady state temperature 
exceeds normal temperalure limits for grout or concrete. 

Simplify the tank configuration and utilize steady state heat transfer relatii ships to 
calculate the average temperature at the bottom of the tank. This assumes that the 
grout has cured and steady state temperatures have been reached 

Methodology: 

Assumptions The current concentrations from the BBI wlli ba used along with i h ~  assumption 
that the waste femaining in the tank following retrieval will be 360 ft3 (2700 gallons) of 
sludge with the Same composition. The thermal loading from the waste 
is assumed to be from Cs-1371ELa. and Sr-SON. 

Referenee: Marks' Standard Handbook for Mechanical Engineers 
Decay heat generation taken from WliCEP-00634 Table C-7, Power Factors 
for Selected Radioisotopes. 
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LIST OF TERMS 

ATCD Accelerated Tank Closure Demonstration 
Columbia Energy 
FY fiscal year 
MPI Multi-Point Injection SystemTM 
SRS Savannah River Site 
SST single-shell tank 

Columbia Energy and Environmental Services, Inc. 
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E1.O INTRODUCTION 

Preliminary engineering efforts have been initiated in support of the Accelerated Tank Closure 
Demonstration (ATCD) Project. It has been assumed by the project that the five demonstration 
tanks would be closed in place with a two-phase grout fill for the tanks: 

In the first phase, the initial layer(s) of grout will be placed into the tanks to stabilize and 
encapsulate the residual waste heel in the tank. 

The second phase involves filling the remaining tank volume with structural fill to 
minimize water infiltration, prevent long-term degradation of the surface barrier due to 
subsidence, and discourage intruder access. 

For the purpose of this Basis of Design report the bulk filling of the tank (Phase 2) would occur 
immediately following stabilization of the residual heel. 

E2.0 GROUT DELIVERY AND PLACEMENT REQUIREMENTS 

Tank Closure Fill System for the Accelerated Tank Closure Demonstration Level 2 Specif cation 
(RPP-11094) establishes the performance specifications for project definition and preliminary 
engineering of a tank closure fill system. The performance objectives defined in the Level 2 
Specification are identified in Table E. 1. 

E3.0 DECISION CRITERIA 

Decision Statement - Determine the most appropriate grout delivery and placement system 
concept for tank closure demonstrations that best meets the evaluation criteria. 

Decision Process and Approach - The decision making process will involve participation from 
the key participants involved in the ATCD Project. 

Decision Responsibilities - The decision maker for tank closure preliminary engineering is the 
CH2M HILL Hanford Group, Inc. buyer’s technical representative or his delegate. At the 
conclusion of the review and comment meeting the Columbia Energy and Environmental 
Services, Inc. (Columbia Energy) Project Manager will develop a recommendation for 
concurrence by the CH2M HILL Hanford Group, Inc. buyer’s technical representative. 

Decision Strategy - The decision strategy involves development and evaluation of a reasonable 
range of alternatives for the delivery and placement of grout into the closure demonstration 
tanks. Review of concepts developed at other U.S. Department of Energy sites and 
brainstorming sessions will be used to identify a range of alternatives for delivery and placement 
of the grout. The results of an initial evaluation will be the subject of a review meeting to walk 
through the evaluation and ranking of the alternatives. It is expected that one grout delivery and 
placement concept will be selected for hrther development in preliminary engineering. Meeting 
minutes will be prepared and attached to this appendix as Attachment El.  
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Table E.1. Level 2 Specification Requirements 
for the Tank Fill SystemlMaterial 

Description 

Residual waste 
stabilization 
material 
formulation, 
properties, and 
iill test 
requirements 
Waste heel 
stabilization 
material - 
function 

Stabilization 
structural 
prop e rt i e s 

Retrievability 

Tank fill 
material 

Source 

?PP-11094 
section 3.1.2 

RPP-11094, 
Section 3.1.2.1 

RPP-11094, 
Section 3.1.2.2 

RPP-11094, 
Section 3.1.2.3 

RPP-11094, 
Section 3.1.3.1 

Requirement 

Material shall be placed 
in contact with residual 
waste on the tank 
bottom to minimize risk 
of contaminant 
migration. Methods for 
minimizing risk of 
contaminant migration 
include liquid 
absorption, waste 
encapsulation, 
cementitious bonding of 
waste and stabilization 
material, or chemical 
interaction with key 
contaminants. 
Materials shall have 
sufficient structural 
capacity to support 
succeeding lifts of tank 
fill material and the 
surface barrier provided 
at the time of final tank 
farm closure. 

Materials shall have low 
compressive strength to 
facilitate removal if 
decisions on final tank 
farm closure preclude 
placement of 
subsequent lifts of tank 
fill material. 

Fill material to be 
placed over the waste 
heel stabilization 
material. 

Preliminary Engineering 
Requirementhterpretation 

Stabilization material physical 
xoperties will be assumed for 
ireliminary engineering purposes. 
The basic assumption is that the grout 
naterial used to stabilize the heel will 
l e  a flowable till with low compressive 
strength. 
3ased on the Level 2 SDecification 
:here is no requirement'to 
nicroencapsulate the waste heel with 
:he grout. 

The structural capacity requirement is 
3alanced against the retrievability 
??quirement. Assume that the 50 to 
250 Ib/in2 compressive strength limit 
for retrievability is sufficient to meet 
structural requirements. This 
assumption will be verified during 
Mailed design. The structural 
sapacity is a function of the grout 
formulation to be developed by others. 
Retrievability will be maintained by 
s ing  a low strength mix for stabilizing 
the waste heel. A low-strength mix will 
38 assumed in the 50 to 250 lblin 
range. 
Physical properties of the waste 
stabilization grout will be based on 
grout formulation work to be performed 
bv others. 
rank fill material is assumed to be a 
zero-bleed, flowable, self-leveling 
formulation that provides sufficient 
structural strength for tank closure. 
4 fill material formulation will be 
assumed pending grout formulation 
inrork to be performed by others. 
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Decision Criteria -The decision criteria used to select a single grout delivery and placement 
concept for use in preliminary engineering are defined in the following paragraphs. Decision 
criteria used should be measurable, independent from other criteria, and conducive to ranking 
and scoring. 

The preliminary decision criteria for use in selecting a recommended grout delivery and 
placement system include: 

Safety - Safety issues to be considered include construction, operation, and 
demobilization of the grout delivery and placement system. A low score would 
correspond to significant safety concerns and/or the requirement to design and implement 
engineering controls. A high score would correspond to a system that has limited safety 
concerns. 

Compliance with technical requirements - The degree of compliance is assigned a value 
(l=low, 2=medium low, 3=medium, 4=medium high, 5=high) corresponding to the 
expected performance of the system relative to the technical requirements. 

Operability - The ease and/or difficulty in operating a given system is assigned a value 
with a lower value corresponding to a difficult and a higher value corresponding to an 
easy system to operate. 

Technical risk - Technical risk criteria provide a means to measure the level of 
confidence that a given concept will work. A low value corresponds to a low level of 
confidence while a high value corresponds to a high level of confidence (Le., the system 
has been deployed either in U.S. Department of Energy or commercial applications). 

Programmatic risk - A programmatic risk value is assigned based on the potential for 
changes in program direction to affect the closure approach. The principal issues to be 
considered under programmatic risk are the requirements for in-tank waste treatment 
(i.e., microencapsulation, macroencapsulation, in situ chemical treatment, or a 
combination of chemical treatment and encapsulation). 

Deployment schedule risk - The potential for deployment of a given concept on a 
schedule that is compatible with the overall ATCD Project schedule is assigned a value 
based on the level of confidence (high= 5, medium high4, medium=3, medium low=2, 
low=l) in meeting project schedule constraints. 

Cost - A cost value is assigned based on engineering judgment for the life cycle cost 
(capital and operating) of an option. 

For each grout delivery and placement system concept the individual decision criteria will be 
assigned a value from 1 to 5. A weighting factor between 1 and 5 will be developed for each of 
the decision criteria and a weighted score will be calculated for each option based on the raw 
score and the weighting factor. These weighted scores will then be added together and the 
options will be ranked based on numerical value. Table E.2 provides a sample evaluation form. 
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Table E.2. Grout Delivery and Placement Concept Evaluation 

I Raw Scores I 

E4.0 GROUT DELIVERY AND PLACEMENT ALTERNATIVES 

E4.1 ASSUMPTIONS AND SYSTEM CONSTRAINTS 

To evaluate options for grout delivery and placement systems a number of assumptions and 
system constraints warrant identification. These assumptions and constraints include the 
following: 

Each of the tanks will be retrieved to the Hanford Federal Facility Agreement and 
Consent Order (HFFACO; Ecology et al. 1989) interim retrieval goal of 360 fi3 
(tank 241-C-106) and 30 fi3 for each of the 200-series tanks. Following retrieval the 
residual waste will consist of wet solids; however, there will be minimal free liquid. 

Provisions for placement of dry grout mix in the tank to absorb liquids are not included in 
the preliminary design, instead the final grout formulation will be tailored to account for 
liquids in the tank. Grout mix formulation will also evaluate use of chemical getters in 
the waste stabilization grout. 

The project schedule for field deployment ofthe grout stabilization for tank 241-C-106 is 
from February through March 2004. 

The project schedule for field deployment of the grout stabilization for tanks 241-C-201, 
241-C-202,241-C-203, and 241-C-204 follows the first deployment, is dependent on the 
retrieval schedule, and must be completed by January 30,2004. 
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The volume of grout needed to stabilize the waste residual is yet to be determined; 
however, it is assumed that stabilization of the residual waste would be accomplished 
with a 10 to 12 inch layer of stabilizing material. This volume would result in a nominal 
10% waste loading in the stabilizing grout. 

In-tank equipment will be encapsulated in the grout. 

Ready access for each of the tanks is available at the center or near-center riser. 
Additional access, if required, would involve removal of equipment from another riser@). 

The stabilizing grout is an adaptation of the Savannah River Site (SRS) all-in-one zero 
bleed reducing filvgrout system with the mix proportions adjusted to meet the 
retrievability criteria. This formulation can be readily pumped, is self leveling, and 
produces no bleed water. 

E4.2 GROUT DELIVERY AND PLACEMENT SYSTEM OPTIONS 

The following outline the grout delivery and placement system options. 

Delivery to site 

1. Premix trucks from town at 8-10 yards each 
2. Dry material delivered to a batch plant on or near site plus trucking to the tank farm 
3. Batch plant located at the tank farm (no trucking) 
4. Continuous batching and mixing plant at the tank farm 

Delivery to the tank 

1. Truck delivery to the tank riser (premix trucks) 
2. Pump grout from outside the tank farm through a slickline 
3. Pump grout from outside the tank farm by boom pump truck 

Placement of Waste Stabilization Grout 

1. Gravity fill with tremie from one location single lift (macroencapsulate between grout 
layer and tank structure, no attempt to microencapsulate) 

2. Gravity fill with tremie from one location in two lifts (i.e., attempt to macroencapsulate 
between grout layers) 

3. Gravity fill with tremie from one location, multiple lifts (attempt to mix and 
microencapsulate) 

4. Gravity fill with tremie from multiple locations using two or more lifts (Le., attempt to 
macroencapsulate) 

5. Single-point injection with low pressure grout (less than 350 lb/in2) 
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6. Multi-Point Injection SystemTM (h4PI) with high pressure grout (approximately 

6,000 lb/inz) 

7. In-tank mechanical mixing using robotic mixers 

8. In-tank mixer pump 

Placement of Tank Fill Grout 

1. Gravity fill with tremie from one location, multiple lifts as required to limit temperature. 

E4.2.1 Delivery to Site Options 

The following sections define the delivery to site options of (1) premix trucks from offsite batch 
plant, (2) premix trucks from central onsite batch plant, (3) local portable onsite batch plant, and 
(4) local portable continuous mixing plant 

E4.2.1.1 Premix Trucks from Offsite Batch Plant 
A local, commercially operated concrete batch plant would be contracted to provide grout 
batching. Pre-mix concrete trucks would mix and transport the grout to the Hanford tank farms. 
Nominally, a premix truck holds 8 cubic yards (1,600 gallons) of concrete. For a nominal grout 
placement lift of 10 inches for residual waste stabilization, approximately 18 premix trucks are 
required for tank 241-C-106, and 2 premix trucks are required for a 241-C farm 200-series tank. 
The premix trucks would need to be flushed after grout delivery. Facilities for truck flushing, 
wastewater collection, and disposal would be provided by the Hanford Site. Also, facilities for 
dumping a load of grout that cannot be delivered to the tank due to mechanical failure, 
administrative hold, or other production interruption would have to be provided by the 
Hanford Site. 

The internal volume of tank 241-C-106 is approximately 760,000 gallons with a nominal 
operating capacity of 530,000 gallons. Excluding risers and in-tank equipment, approximately 
475 premix trucks would be required to fill tank 241-C-106. The 241-C farm 200-series tanks 
have an approximate internal volume of 60,000 gallons. Again excluding risers and in-tank 
equipment, each 241-C farm 200-series tank would require approximately 38 premix truck loads 
to fill the tank. 

Safety: This option requires a large number of concrete trucks to transport the grout over 
roadways that provide the only access to the Hanford Site from the Richland area. The main 
travel route also serves as the primary access to the Hanford Site’s 300 and 400 Areas and 
Energy Northwest’s Columbia Generating Station. Other Hanford Site construction activities 
including the Waste Treatment Plant, environmental remediation activities, and Hanford tank 
farm upgrades will continue to burden these access routes with heavy truck traffic. For tank 
residual waste stabilization activities, delivery of the grout could be scheduled such that most of 
the premix trucks would not be at peak traffic times. However, the production schedule would 
likely require grout delivery at peak traffic times during tank fill operations. 
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Compliance with Technical Requirements: Mixing and delivery of cementitious mixtures in 
premix trucks is a common industrial practice. This method provides a high confidence that the 
grout will be delivered to the site within the specified grout mix requirements. 

Operability: Transportation delays due to congested traffic or due to random searches at the 
Hanford Site guard gate could result in unacceptable delays in placement of the grout in the tank 
or rejection of the load at the delivery point. Flushing of the delivery system to the tank will be 
required by excessive delays in truck arrival, causing further interruptions in production. Due to 
the travel time from an offsite batch plant and time limits from mixing to placement of the grout, 
delays in delivery of the grout to the tank due to mechanical failure or administrative hold could 
result in the need to dump multiple truck loads of grout and further schedule delays. 

Grout injection technologies introduce a large volume of grout in a short time span. 
The logistics of supplying such a large volume of grout in the short operational duration using 
premix trucks would be problematic. 

Technical Risk: The properties of the wet grout mixture are time dependent. Delays in 
transport of the grout due to congested traffic during peak traffic times or due to random searches 
at the Hanford Site guard gate could result in rejection of the premix truck load of grout at the 
delivery point. 

Programmatic Risk None identified. 

Deployment Schedule Risk: None identified. 

Cost: The only capital cost for this option is for a suitable location for dumping rejected grout 
loads and for a high capacity truck flushing and wastewater collection facility. Operating costs 
could be high due to idle time from delays in transportation and dumping of rejected loads of 
grout. 

E4.2.1.2 Premix Trucks from Central Onsite Batch Plant 
A grout batch plant would be erected on the site for operation by tank farms personnel. 
The batch plant would be centrally located between the 200 West and the 200 East tank farms 
and would be a dedicated facility with a 30-year design life to service closure of all of the 
Hanford waste storage tanks. Premix trucks would mix and transport the grout to the tank farms. 
The number ofpremix trucks required for stabilization and tank fill is as described in the Premix 
Trucks from Offsite Batch Plant option (Section E.4.2.1.1). The batch plant would require site 
services including electrical power and water. Dry gout mix components would be trucked to 
the batch plant from offsite suppliers. A centralized facility for truck flushing, wastewater 
collection, and disposal would be required. Also, facilities for dumping a load of grout that 
cannot be delivered to the tank due to mechanical failure, administrative hold, or other 
production interruption would have to be provided by the Hanford Site. 

Safety: This option would require approximately one-third fewer trucks on the primary Hanford 
Site access routes from the Richland area compared to the option with an offsite batch plant, but 
would require the same number of trucks for delivery of the wet grout to the tank farms. 
The trucks traveling from the Richland area would supply the dry grout mix ingredients to 
storage silos at the batch plant with deliveries scheduled for non-peak traffic periods. 
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Compliance with Technical Requirements: Mixing and delivery of cementitious mixtures in 
premix trucks is a common industrial practice. This method provides a high confidence that the 
grout will be delivered to the site within the specified grout mix requirements. 

Operability: The onsite batch plant would be operated by Hanford Site personnel and would be 
subject to limiting conditions of existing labor agreements and air operating permits. 

Due to time limits from mixing to placement of the grout, delays in delivery of the grout to the 
tank due to mechanical failure or administrative hold could result in the need to dump multiple 
truck loads of grout and schedule delays. 

Grout injection technologies introduce a large volume of grout in a short time span. 
The logistics of supplying such a large volume of grout in the short operational duration using 
premix trucks would be problematic. 

Technical Risk None identified. 

Programmatic Risk: Receiving authorization for a capital construction project within the 
schedule parameters for the residual waste stabilization phase of tank closure is unlikely. 
If application of grout technology for closure of the balance of the Hanford Site tanks is not 
approved, a large investment in both capital equipment and employees will be a liability. 

Deployment Schedule Risk: This would be a capital construction; obtaining project 
authorization, plant siting, plant construction and operating permits, qualified construction 
employees, and operations employee training within schedule parameters is not reasonable for 
the residual waste stabilization phase of tank closure. 

Cost: Capital costs would be high for this option and would include the batch plant and the 
premix trucks. Transportation of the dry grout mix materials would be provided by the offsite 
vendors of such materials. Operations costs would also be high for this option as the operation 
of the batch plant and premix trucks would be by Hanford Site personnel per existing Hanford 
Site labor agreements. 

This option also requires consideration of maintenance and decommissioning costs. There may 
be a number of years between the tank closure demonstration and the next closure operation. 
The batch plant would have to be maintained during periods of non-production and the plant 
operators and support personnel would have to be temporarily reassigned to other projects. 

E4.2.1.3 Local Portable Onsite Batch Plant 
A portable grout batch plant would be mobilized at a staging area adjacent to the tank farm in a 
non-radiologically controlled area. The portable batch plant would include portable generators 
that would provide the needed electrical power. Site services would provide water to the batch 
plant. Dry grout mix components would be trucked to the batch plant from offsite suppliers. 
The batch plant would need to be flushed after completion of, or extended delay in, the grout 
production campaign. Facilities for waste water collection and disposal would be provided by 
the Hanford Site. Also, facilities for dumping a load of grout that cannot be delivered to the tank 
due to mechanical failure, administrative hold, or other production interruption would have to be 
provided by the Hanford Site. 
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Safety: This option would require approximately one-third fewer trucks on the primary Hanford 
Site access routes from the Richland area compared to the option with an offsite batch plant. 
With a local batch plant, trucking of the wet grout can be eliminated entirely by delivering to the 
tank by a slickline or a boom pump truck, but would require the same number of premix trucks 
as the offsite or central onsite batch plants if the preferred delivery option to the tank is by 
premix trucks. Offsite trucks would supply the dry grout mix ingredients to storage silos at the 
batch plant with deliveries scheduled for non-peak traffic periods. 

Compliance with Technical Requirements: The grout may be either batched into a premix 
truck for mixing and delivery to the tank or batched and mixed at the batch plant for pumped 
delivery to the tank; both are common industrial practices, providing a high confidence that the 
grout will be delivered to the tank within the specified grout mix requirements. 

Operability: Due to time limits from mixing to placement of the grout, delays in delivery of the 
grout to the tank due to mechanical failure or administrative hold could result in the need to 
dump batch loads of grout and flush the wet side of the batch plant causing additional schedule 
delays. 

For the residual waste stabilization phase of the tank closure demonstration, an offsite vendor 
would provide all batch plant equipment and provide all operating personnel. For the tank fill 
phase of the closure demonstration and future closure operations, capital equipment acquisition 
operated by Hanford Site personnel should be considered. 

Technical Risk: None identified. 

Programmatic Risk: None identified. 

Deployment Schedule R i s k  None identified. 

Cost: A vendor will be contracted to provide a service including all equipment to perform that 
service. As such, there are no capital costs or employee-related operational costs for the 
stabilization phase of the tank closure demonstration. 

Operational costs associated with dumping a batch of grout due to production interruptions 
should be limited with a local batch plant. 

E4.2.1.4 Local Portable Continuous Mixing Plant 
A portable continuous mixing plant will be mobilized at a staging area adjacent to the tank farm 
in a non-radiologically controlled area. The continuous mixing plant would include portable 
generators that would provide the needed electrical power. Site services would provide water to 
the mixing plant. Dry grout mix components would be trucked to the mixing plant from offsite 
suppliers. Water is added to the mix of dry components in a hopper that feeds the discharge 
pump. The discharge pump and its feed hopper would need to be flushed after completion of or 
extended delay in the grout production campaign. Facilities for waste water collection and 
disposal would be provided by the Hanford Site. The continuous mixing operation does not 
require the collection of large volumes of wet grout; therefore, facilities for dumping a load of 
grout are not required. 
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Safety: This option would require approximately one-third fewer trucks on the primary Hanford 
Site access routes from the Richland area compared to the option with an offsite batch plant. 
With a local continuous mixing plant, trucking of the wet grout can be eliminated entirely by 
delivering to the tank by a slickline or a boom pump truck, but would require the same number 
of premix trucks as the offsite or central onsite batch plants if the preferred delivery option to the 
tank is by premix trucks. The trucks traveling from the Richland area would supply the dry grout 
mix ingredients to storage silos at the continuous mixing plant with deliveries scheduled for 
non-peak traffic periods. 

Compliance with Technical Requirements: A continuous mixing plant is a common industrial 
practice, providing a high confidence that the grout will be delivered to the tank within the 
specified grout mix requirements. 

Operability: Because the continuous mixing plant requires no storage of wet grout, delays in 
delivery of the grout to the tank due to mechanical failure or administrative hold would not result 
in the need to dump batch loads of grout, but extensive delays would require flushing of the 
mixing hopper and discharge pump. Flushing of the wet side of the continuous mixing plant is a 
relatively simple operation that is unlikely to cause additional schedule delays. 

For the residual waste stabilization phase of the tank closure demonstration, an offsite vendor 
would provide all continuous mixing plant equipment and provide all operating personnel. 
For the tank fill phase of the closure demonstration and future closure operations, capital 
equipment acquisition operated by Hanford Site personnel should be considered. 

Technical Risk: None identified. 

Programmatic Risk None identified. 

Deployment Schedule Risk None identified. 

Cost: A vendor will be contracted to provide a service including all equipment to perform that 
service. As such, there are no capital costs or employee-related operational costs for the 
stabilization phase of the tank closure demonstration. 

E4.2.2 Delivery to Tank Options 

The following sections define delivery to tank options (1) truck delivery to tank riser, 
(2) pipeline from outside of the tank farm, and (3) boom pump truck. 

E4.2.2.1 Truck Delivery to Tank Riser 
Premix trucks would enter the tank farm radiologically controlled area along predetermined and 
controlled travel paths to be staged adjacent to the tank. The grout delivery chute would be 
positioned above the receipt hopper and the load would be discharged. Upon delivery of the 
load, the truck would move along predetermined and controlled travel paths to the tank farm exit 
staging area for a radiological survey and decontamination, as required. When cleared for exit 
from the radiologically controlled area, the truck would travel to the flushing facility for removal 
of residual grout within the truck. A truck decontamination facility with collection of 
radiologically contaminated decontamination fluids would need to be erected within the tank 
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farm radiologically controlled area. Transport or piping of the contaminated fluids to the onsite 
treatment and disposal facility would need to be provided. 

Safety: Strict dome loading requirements are in place for all Hanford tanks. Designated travel 
paths for the heavy premix trucks would have to be established and controlled. The potential for 
human error likely will require failsafe and redundant systems and constraining administrative 
controls to allow entry into the tank farm. 

The potential for contamination spread is high given the required number of trucks and the 
frequency of access. Contamination spread and waste generation is also likely due to the 
potential of spillage associated with chute positioning and deIivery of the grout. 

This method of grout delivery requires a relatively large number of employees in the 
radiologically controlled area including the truck driver who would remain in the truck cab due 
to entry and exit requirements, truck spotters, workers to position and clean the grout chute, and 
Health Physics Technicians to survey the trucks before exiting the radiologically controlled area. 

Compliance with Technical Requirements: Mixing and delivery of cementitious mixtures in 
premix trucks is a common industrial practice. This method provides a high confidence that the 
grout will be delivered to the site within the specified grout mix requirements. 

Operability: There are several operability difficulties associated with entering the radiologically 
controlled area as discussed in the section addressing safety. 

Schedule delays are very likely with this option due to entry and exit requirements of a 
radiologically controlled area. Should a premix truck become contaminated, extended 
production delays are certain. 

Grout injection technologies introduce a large volume of grout in a short time span. 
The logistics of supplying such a large volume of grout in the short operational duration using 
premix trucks would be problematic. 

Technical Risk: None identified. 

Programmatic Risk: Completing the safety case analyses and obtaining the safety authorization 
basis modifications necessary to allow the premix truck to drive into the tank farm may be 
difficult to achieve within the constraints of the schedule. 

Deployment Schedule Risk: None identified. 

Cost: Operations costs are high for this option due to extensive operations within the 
radiologically controlled area Capital costs are moderately high due to the need for a truck exit 
staging area and decontamination facilities. 

E4.2.2.2 Pipeline from Outside of the Tank Farm 
A grout slickline would be constructed from the grout pump located adjacent to and outside of 
the radiologically controlled area fence to the tank riser. The slickline consists of 10-foot 
sections clamped together and placed on grade and would cross the radiological control barrier. 
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Scaffolding support may be required adjacent to the riser pit and other locations that the ground 
does not provide continuous support of the slickline. Grout would be fed into the pump feed 
hopper and pumped to the tank riser. Flushing of the pump and slickline would be required at 
the completion of a grouting campaign or upon extended delays. The slickline flush water would 
be discharged into the single-shell tank (SST). The pump would be removed to the flushing 
facility for extensive flushing. 

Safety: Operations within the radiologically controlled area are limited to construction of the 
slickline. 

Compliance with Technical Requirements: Pumping of concrete through a slickline is 
common industrial practice and was used for tank closure at the SRS, providing a high 
confidence that the grout will be delivered to the tank within the specified grout mix 
requirements. 

Operability: This method of grout delivery to the tank provides flexibility in operations from 
outside the radiologically controlled area. 

Because the slickline delivery method requires no storage of wet grout, delays in delivery of the 
grout to the tank due to mechanical failure or administrative hold would not result in the need to 
dump batch loads of grout, but extensive delays would require flushing of the pump and 
slickline. Flushing of the pump and slickline is a relatively simple operation with the flush water 
being discharged into the SST. This method of delivery is unlikely to cause additional schedule 
delays. 

Technical Risk: None identified. 

Programmatic Risk None identified. 

Deployment Schedule Risk: None identified. 

Cost: Capital costs are limited to that for the slickline and the pump. Both of these components 
can be reused on future closure operations. The slickline within the radiologically controlled 
area may become contaminated, but contamination would not preclude reuse in other 
contaminated environments. 

The slickline would be constructed in the radiologically controlled area. Slickline construction is 
relatively simple; consisting of 10-foot sections of pipe that are clamped together and laid on 
grade with local scaffolding support as required. Construction costs are expected to be low. 

There are limited operations associated with a slickline delivery method. Operation costs are 
low. 

E4.2.2.3 Boom Pump Truck 
A boom pump truck would be staged adjacent to and outside of the tank farm radiologically 
controlled area fence. The boom would reach over the radiological control barrier with the 
discharge positioned above a receipt hopper at the tank riser. Grout would be delivered to the 
hopper on the boom pump truck and discharged into a receipt hopper at the tank riser. The boom 
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would need to be flushed after completion of a grouting campaign or upon extended production 
delays. Flush water would be discharged into the SST or the boom could be repositioned to a 
flush water receipt tank located outside of the radiologically controlled area. 

All of the tanks selected for the closure demonstration (tanks 241-C-106,241-C-201,241-C-202, 
241-C-203, and 241-C-204) are located along the west side of the tank farm. The central riser of 
tank 241-C-106 and the 241-C farm 200-series tanks are located approximately 140 and 40 feet, 
respectively, from the radiologically controlled area fence. Boom pump trucks with a horizontal 
reach up to 157 feet are commercially available. 

Due to the limited reach, the boom pump truck option is not a valid option if the grout is to be 
placed in the tank through multiple risers near the tank wall. Also due to the limited reach 
capability, this option is applicable to fkture tank closure operations. For example, grout could 
not be delivered to tank 241-C-105 using the boom pump truck option as described here. 

Safety: There is a potential for contamination spread and waste generation due to the potential 
of spillage associated with movement of the boom. Boom placement of concrete is common in 
the construction industry with known and acceptable personnel hazards. 

Compliance with Technical Requirements: Boom pump delivery of cementitious mixtures is a 
common industrial practice, providing high confidence that the grout will be delivered to the site 
within the specified grout mix requirements. 

Operability: Personnel within the radiologically controlled area would be required for 
positioning of the boom. The boom may be required to be removed from the radiologically 
controlled area to effect flushing. 

Because the boom pump delivery method requires no storage of wet grout, delays in delivery of 
the grout to the tank due to mechanical failure or administrative hold would not result in the need 
to dump batch loads of grout, but extensive delays would require flushing of the boom pump. 
Flushing of the boom pump may require moving the boom out of the radiologically controlled 
area. This method of delivery is unlikely to cause significant schedule delays. 

Technical Risk None identified. 

Programmatic Risk: None identified. 

Deployment Schedule Risk None identified. 

Cost: A vendor will be contracted to provide a service including all equipment to perform that 
service. As such, there are no capital costs for the stabilization phase of the tank closure 
demonstration. Workers inside the radiologically controlled area are required for positioning of 
the boom. 

E4.2.3 Placement for Stabilization Options 

The following sections define the placement for stabilization options (1) single location. single 
lift using a tremie: (2) single location, two lifts using a tremie; (3) single location, multiple lifts 
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using a tremie; (4) multiple locations, multiple lifts using a tremie; (5) single-point injection with 
low pressure grout; (6 )  high-pressure mixing using MPI; (7) in-tank-mechanical mixing using 
robotic mixers; and (8) in-tank mixer D ~ D .  

E4.2.3.1 Single Location, Single Lift Using a Tremie 
Free-flowing grout would be placed into the tank via the central tank riser using a tremie to limit 
the drop height. A single lift of approximately 10 inches in depth would be placed over the 
residual waste, providing macroencapsulation of the residual waste by sandwiching it between 
the existing tank structure and the 10-inch-thick layer of grout. 

Safety: There are no safety implications identified for this option. 

Compliance with Technical Requirements: This option provides macroencapsulation of the 
residual waste between the tank structure and the stabilizing grout layer. The grout contacts the 
residual waste at a single interface surface on top of the residual waste. Some incidental mixing 
of the grout with the residual waste occurs during the single grout placement campaign. 
This method provides limited contact and thus limited microencapsulation of the residual waste. 
Capture and chemical bonding of the constituents of concern is would be limited to the contact 
surface. 

Retrievability 6f the waste under this option is high due to the relatively low volume of 
stabilizing material. 

Operability: No operability concerns have been identified for this option. 

Technical Risk: Placing the grout from a single location could displace the residual waste out to 
the walls of the tank, thereby not encapsulating the residual waste. 

Programmatic Risk: Macroencapsulation using a single cover layer of grout may not meet 
regulatory approval. 

Deployment Schedule Risk None identified. 

Cost: No discriminating costs. 

E4.2.3.2 Single Location, Two Lifts Using a Tremie 
Free-flowing grout would be placed into the tank via the central tank riser using a tremie to limit 
the drop height. The density of the grout for the initial lift would be greater than that of the 
residual waste such that the residual waste not fixed to the tank floor would be displaced above 
the approximate 10-inch-thick grout layer. A second layer of grout having a density less than 
that of the residual waste would be placed over the residual waste, providing macroencapsulation 
of the residual waste by sandwiching it between the two 10-inch-thick layers of grout. 

Safety: There are no safety implications identified for this option. 

Compliance with Technical Requirements: This option provides macroencapsulation of the 
residual waste between the two layers of stabilizing grout. The grout contacts the residual waste 
at two interface surfaces, above and below the residual waste. Some incidental mixing of the 
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grout with the residual waste occurs during both of the grout placement campaigns. This method 
provides limited contact and thus limited microencapsulation of the residual waste. Capture and 
chemical bonding of the constituents of concern is would be limited to the contact surface. 

Retrievability of the waste under this option is moderate due to the volume of stabilizing 
material. 

Operability: No operability concerns have been identified for this option. 

Technical Risk: Displacement of the residual waste is dependent on its physical properties and 
the amount of waste that is fixed to the floor. This method may result in incomplete 
encapsulation between the two grout layers. 

The second layer of grout may displace the residual waste instead of providing an encapsulating 
cover layer. This is especially a concern if the residual waste contains excess liquid. 

Programmatic Risk: Macroencapsulation between two layers of grout may not meet regulatory 
approval. 

Deployment Schedule Risk None Identified. 

Cost: No discriminating costs. 

E4.2.3.3 Single Location, Multiple Lifts Using a Tremie 
Free-flowing grout would be placed into the tank via the central tank riser using a tremie to limit 
the drop height. The density of the grout would be greater than that of the residual waste such 
that the residual waste which is not fixed to the tank floor would be displaced or floated above 
the approximate 10-inch-thick grout layer. Successive layers of grout also having a density 
greater than that of the residual waste would be placed over the residual waste. Each successive 
10-inch-grout layer would capture a portion of the residual waste at the grout to residual waste 
interface and upon multiple lifts would provide encapsulation of the residual waste simulating 
microencapsulation of a homogeneously mixed waste form. 

Safety: There are no safety implications identified for this option. 

Compliance with Technical Requirements: The grout contacts the residual waste at interface 
surfaces between successive layers of grout. Some incidental mixing of the grout with the 
residual waste occurs during each of the grout placement campaigns. This method provides 
microencapsulation of the residual waste through multiple contact surfaces. Constituents of 
concern are captured and chemically bonded to the grout through a large contact surface area. 

Retrievability of the waste under this option is relatively poor due to the large volume of 
stabilized waste form. 

Operability: No operability concerns have been identified for this option. 
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Technical Risk: Displacement of the residual waste is dependent on its physical properties. 
This method may result in macroencapsulation between multiple layers of grout as opposed to 
achieving microencapsulation at the contact surfaces. 

Programmatic Risk Retrievability of the stabilized residual waste may not meet regulatory 
approval due to the large volume of the stabilized waste form. As discussed in the technical risk, 
microencapsulation may not be achieved and macroencapsulation between multiple layers of 
grout may not meet regulatory approval. 

Deployment Schedule Risk None identified. 

Cost: No discriminating costs. 

E4.2.3.4 Multiple Locations, Multiple Lifts Using a Tremie 
Non-free-flowing grout would be placed into the tank at several locations near the tank wall in a 
star pattern using a tremie to limit the drop height. The density of this grout would be greater 
than that of the residual waste such that the residual waste would be displaced toward the center 
of the tank. A cover layer of free-flowing grout having a density less than that of the residual 
waste would be placed over the residual waste, providing macroencapsulation of the residual 
waste by surrounding it between the grout placed at the wall of the tank and the cover layer of 
grout. The cover layer would be free-flowing grout placed into the tank via the central tank riser 
using a tremie to limit the drop height. This option is only applicable to tank 241-C-106 due to 
the limited riser access in the 241-C farm 200-series tanks. Also, grout delivery by a boom 
pump truck is not applicable to this option. 

Safety: Multiple tank access risers are required for placement of the grout. Personnel would 
receive additional exposure for accessing and preparation of the risers for receiving the grout and 
during repositioning the grout delivery to each of the risers during grout placement. 

Compliance with Technical Requirements: This option provides macroencapsulation of the 
residual waste; between the tank structure on the bottom, the grout placed at the walls of the 
tank, and the grout cover layer. The grout contacts the residual waste at interface surfaces 
surrounding the residual waste. Some incidental mixing of the grout with the residual waste 
occurs during each of the grout placement campaigns. This method provides moderate contact 
and thus moderate microencapsulation of the residual waste. Capture and chemical bonding of 
the constituents of concern is would be limited to the contact surface. 

Retrievability of the waste under this option is moderate due to the volume of stabilizing 
material. 

Operability: Operability concerns for this option are limited to the need for personnel within 
the radiologically controlled area to relocate the grout delivery system. 

Technical Risk Displacement of the residual waste is dependent on its physical properties. 
This method may result in macroencapsulation similar to a single lift from a single central 
location. 
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Programmatic Risk: Macroencapsulation by surrounding grout may not meet regulatory 
approval. As discussed in technical risk, the residual waste may not be displaced, resulting in 
macroencapsulation by a single grout cover that may not meet regulatory approval. 

Deployment Schedule Risk: None identified. 

Cost: Construction costs are higher for this option due to the need of preparing and accessing 
multiple tank risers. Operational costs are slightly higher than the other options due to 
repositioning the grout delivery to the multiple risers. 

E4.2.3.5 Single-Point Injection with Low-Pressure Grout 
Single-point injection with low-pressure grout (less than 350 Ib/in2) is a concept based on bench 
scale testing conducted by Pacific Northwest National Laboratory. In the tests grout was 
introduced to the tank through a horizontally oriented nozzle for the purpose of mixing a 
surrogate sludge waste with the grout to create a waste form that microencapsulated the waste. 
Three grout injection tests were conducted. Nozzle diameters of 0.5 and 0.875 inches were used 
at pressures ranging from 117 to 307 lb/in2 and grout flow rates from 65 to 138 gallmin. 
Each test was conducted in a 9 foot diameter tank with the nozzle on one side of the tank. 
In each test 2 inches of kaolin clay paste was placed on the tank floor and covered with 4 inches 
of water. The test results were better than expected and the effective cleaning radius of the grout 
injection system which was originally estimated at 9 feet was adjusted to 16 feet when density 
and maximum flow rates were accounted for. 

After injection the grout was allowed to set and the grout monolith was broken up for evaluation. 
In all three test cases the single-point injection was very effective at mobilizing the sludge and 
mixing with the grout. It was concluded that this system should be scaled up to potential use in 
the 75-foot-diameter SSTs. Extrapolation of the experimental data to a 75-foot-diameter tank 
result in nozzle diameter and flow rates of approximately 1.4 inches and 740 gal/min. As an 
alternative, two to three injection locations could be used to provide coverage of the tank bottom. 
Note that the operating parameters of the configuration tested are suitable for deployment in the 
200-series tanks. 

To accommodate the injection rate of 740 gallmin, a continuous batch plant with this capacity 
would be required. 

Deployment of this type of system in the tanks would provide for a moderate to high degree of 
success in macroencapsulating/microencapsulating the residual waste. 

Safety: Operation of this system would involve injecting grout into the tank at relatively high 
rates and low pressures. Worker safety issues would be a concern and would require evaluation 
during design with potential controls to reduce the potential for accidents. Safety issues with the 
tank structure should be minor at the grout injection pressure. 

Compliance with Technical Requirements: Single-point injection with low-pressure grout 
would exceed the Level 2 Specification (RPP-11094) requirement for contact of the grout with 
the residual waste 
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Operability: Operation of the single-point injection system would require rotation of the nozzle 
to ensure coverage of the mixing stream over the bottom of the tank. 

Technical Risk: Given the requirements, there is little technical risk associated with if or how 
well the system mixes the waste with the grout. Even without development and testing the 
system could be designed to provide some degree of beneficial mixing. If mixing the grout with 
the residual waste were required, then the technical risk would center around how well the 
system is able to mix the waste residuals with the grout material. The technical risk would be 
mitigated through additional development and cold testing to optimize the grout flow rate and 
nozzle diameter to achieve the necessary cleaning radius. 

Programmatic Risk Since this technology provides for mixing of the residual waste with the 
grout matrix there is little programmatic risk. The grout formulation can be tailored to include 
chemical treatment @e., getters) and the single-point injection system can be used to demonstrate 
that efforts are being made to create a waste form that encapsulates the waste kom the 
environment. 

Deployment Schedule Risk Application of the single-point injection with low-pressure grout 
would require development and testing in fiscal year (FY) 2003 to define design and operating 
parameters. Development and testing activities would need to occur early in FY 2003 to ensure 
data is available to support design efforts. n e r e  would be a moderate deployment schedule risk 
associated with deployment of this technology. However, the design could be developed with 
currently available information and data collected as a part of the demonstration effort. Even if 
the technology is not 100% effective at mixing the residual waste with the grout, it would 
provide for mixing of the waste with the grout in the center portion of the tank and would serve 
as a grout delivery tool. 

Cost: Cost considerations associated with the single-point injection system include additional 
design, construction, and operations associated with grout placement. The single-point injection 
system would be moderately more complicated than the gravity fill system. 

E4.2.3.6 High Pressure Mixing using Multi-Point Injection SystemTM 
The MPI is a patented technology exclusively licensed to Ground Environmental Services, Inc. 
The MPI system is a high-energy grouting system designed to microencapsulate residual waste 
remaining in tanks. The MPI system relies on the interaction of multiple, high-speed 
mono-directional jets to turbulently mix the waste with grout (ORNL/TM-2000/8). The jet 
nozzles are placed near the bottom of the tank and oriented to project the jet streams 
horizontally. For shallow tank sludge (Le., 2 to 3 feet), the injection tools do not need to be lifted 
to achieve mixing. 

Placement of the jetting tools within a large-diameter tank can be accomplished by drilling small 
diameter holes through the dome of the tank for deployment of vertical jetting tools or, 
optionally, all tooling can be deployed through a single tank riser. 

Deployment of a MPI system through a single riser in the center of a large-diameter (85 foot) 
SRS tank has been considered. The configuration involved placement of 18 tool strings oriented 
radially from the center of the tank out similar to the spokes of a wheel. Each tool string would 
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have approximately 20 jets and require about 270 gal/min of grout at 6,000 lb/in2. Grouting 
operations were estimated to use 8 tool strings (or spokes) simultaneously for a total flow rate of 
2,000 gavmin, which would require approximately 7,200 hp of pumping capacity. Each tool set 
would be operated for approximately 1 minute introducing approximately 2,000 gallons of grout 
into the tank. Based on this pumping rate and the assumptions made for the amount of grout 
needed to encapsulate the tank waste (approximateIy 3.5 times the original waste volume), the 
grouting operation would be completed in a single 10- to 12-hour shift. 

Application of the MPI system to the Hanford Site closure demonstration tanks would be similar 
in configuration to the system envisioned for the SRS tank. The number of jets required would 
be less because of the difference in tank diameters and the volume of grout required to 
microencapsulate the waste heel could be less than the 105,000 gallons of grout assumed for the 
SRS deployment. Adding approximately 10 inches of grout to tank 241-C-106 would result in 
an approximately 10% waste loading by volume. Note that at the operating parameters identified 
for large-diameter tanks, this volume of grout would be injected into the tank in approximately 
14 minutes of actual injection time. 

Implementation of the MPI system would require a batch mixing plant that would have the 
capacity to supply the MPI system with material. Because the MPI system is only operated for 
short bursts of time, the grout mixing and delivery system would need to supply batches on the 
order of 2,000 gallons. In addition to the grout delivery and mixing systems the MPI system 
would require multiple high-pressure pumps to meet the flow/pressure requirements. 
The concept identified for the SRS called for 2,000 gal/min of grout at 6,000 lb/in2 which 
required four 1,800-hp pumps or six 1,200-hp pumps. The configuration and layout of the 
in-tank portion of the MPI system comprised of the high-pressure grout lines and the injection 
tools would have to be defined and installed in the tank. In-tank obstructions could interfere 
with the placement of the injection tools in the desired locations across the floor of the tank. 

Deployment of the MPI system in a large-diameter tank would require further development and 
cold testing of the system configuration for a large-diameter tank. 

Safety: Based on the nature of the system with high-pressure (approximately 6,000 lb/in2) grout 
and large volumes it is believed that there would be a number of safety issues and corresponding 
engineering controls that would need to be worked before deployment in an SST. 

Compliance with Technical Requirements: The MPI system would exceed the technical 
requirements identified in the Level 2 Specification (RPP-11094) for contact of the grout with 
the residual waste. 

Operability: The MPI system would be difficult to operate in relation to the other systems. 
There would be significant effort to install, configure, and verify the MPI system within the tank. 
Additionally, there would be a number of operational steps involved in making connections, 
injecting grout for short durations in a portion of the system, and moving connections to connect 
to remaining portions of the system. 

Technical Risk: Since the Level 2 Specification (RPP-11094) requirement is for contact of the 
grout with the residual waste and there is not a requirement for microencapsulating the waste 
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there is little technical risk that the MPI system at a minimum would serve as a vehicle for 
placement of grout into the tank. 

Programmatic Risk: This technology represents the most aggressive efforts to mix the residual 
waste with the grout material. There would be little programmatic risk to apply a more 
aggressive technology for creating a waste form for tank closure. 

Deployment Schedule Risk: There is significant schedule risk with this technology for the 
deployment schedule identified. This is a proprietary technology that would require further 
testing and system design for application to a large-diameter tank. 

Cost: This grout placement system is significantly more complex than the gravity fill system 
and involves the use of proprietary technology. Cost considerations include additional costs to 
design, procure, and install the MPI system; additional costs for the grout pumping system; and 
additional costs associated with operating the MF'I system. 

E4.2.3.7 In-Tank Mechanical Mixing using Robotic Mixers 
Mechanical mixing using robotic mixers is a concept that could be used to physically mix 
portions of the residual waste heel with the stabilizing grout. Long reach anns or vehicle-based 
systems could be utilized to mix localized waste piles into the grout matrix. Vehicle-based 
pumps could also be used to move material around and incidentally mix the residual waste with 
the grout material. These systems would be used to incorporate residual waste into the grout 
material and would then be abandoned in the tank. 

These technologies would likely not be effective at mobilizing and mixing thin layers ofwaste 
distributed over large areas of the tank liner. Additionally, mechanical mixing systems may 
encounter interference with in-tank equipment. 

Any robotic system would have to be designed to provide the necessary mixing action across the 
entire area of interest @ase area of the tank) before the grout set time. 

No existing concepts for mechanical mixing of residual waste with stabilizing grout have been 
found to date. 

Safety: There would be safety considerations necessary for the installation and deployment of 
robotic mixers in the tanks. These considerations, along with the appropriate engineering 
controls, would be evaluated during the design phase. 

Compliance with Technical Requirements: Since the Level 2 Specification (RPP-11094) only 
requires contact of the grout with the residual waste, deployment of a mechanical mixer would 
meet or exceed the technical requirements. 

Operability: A number of operational issues are potential problems. Following grout 
placement, a work stoppage in the tank farm could result in the grout setting up before the 
in-tank mixers could be deployed. 

Technical Risk: Since there is no requirement for microencapsulation of the residual waste, the 
technical risk is limited. Substantial development would be required to create in-tank robotic 
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mixers. The dished bottom of tank 241-C-106, coupled with the in-tank hardware, would 
interfere with effective mixing of low volumes of residual waste remaining in the tank. 

Programmatic Risk The development and deployment of this type of technology represents a 
proactive effort to encapsulate the waste and create a waste form that reduces the potential 
release and migration of contaminants to the environment. 

Deployment Schedule Risk There would be substantial schedule risk associated with 
deployment of in-tank mechanical mixing with robotic mixers. Robotic mixers, along with all 
the associated support equipment (i.e., controls, instrumentation, procedures, safety 
documentation), would require development, testing, and procurement in FY 2003 to support a 
deployment in early FY 2004. 

Cost: Cost considerations associated with the in-tank mechanical mixers include the additional 
design, development, testing, and procurement of the mixers. This system would be more 
complex than the gravity fill system. 

E4.2.3.8 In-Tank Mixer Pump 
An in-tank mixer pump could be utilized to recirculate the grout and mobilizehix residual waste 
before the grout set time. The general concept would be similar to the mixer pumps that have 
been installed in the double-shell tanks and the mixing action would be the same as that 
described for the single-point injection with low-pressure grout. The difference between the 
in-tank mixer pump and the single-point injection system is that the mixer pump could be 
operated for a longer period of time to provide for increased mixing. A mixer pump could be 
operated for several hours but would need to be shut off before the set time of the grout mix. 
The single-point injection system would only allow for mixing action while introducing grout 
into the tank. 

The in-tank mixing concept would provide for greater flexibility in the grout delivery and 
placement system in that the mixing system would not drive batch plant production and grout 
delivery flow rates. 

Given the technical issues and development time that was required to develop and deploy mixer 
pumps in the double-shell tanks it is likely that comparable development time would be required 
for in-tank mixer pumps for grout mixing. 

Safety: Operation of this system would involve injecting grout into the tank at relatively high 
rates and low pressures. Worker safety issues would be a concern and would require evaluation 
during design with potential controls to reduce the potential for accidents. Safety issues with the 
tank structure should be minor at the grout injection pressure. 

Compliance with Technical Requirements: Since the Level 2 Specification (RPP-11094) only 
requires that the grout make contact with the residual waste, the deployment of a mixer pump 
would exceed the technical requirements for grout placement in the tank. 

Operability: A number of operational issues are potential problems. Following grout 
placement, a work stoppage in the tank f m  could result in the grout setting up before the mixer 
pump could be deployed. 
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Technical Risk Since there is no requirement to microencapsulation of the residual waste, the 
technical risk is limited. Substantial development would be required to create an in-tank mixer 
pump. Technical problems during pump startup or operation once the grout had been placed in 
the tank would be a problem. 

Programmatic Risk: The development and deployment of this type of technology represents a 
proactive effort to encapsulate the waste and create a waste form that reduces the potential 
release and migration of contaminants to the environment. 

Deployment Schedule Risk There would be substantial schedule risk associated with 
deployment of in-tank mixer pumps. In-tank mixer pumps along with all the associated support 
equipment (i.e., controls, instrumentation, procedures, safety documentation), would require 
development, testing, and procurement in FY 2003 to support a deployment in early FY 2004. 

Cost: Cost considerations associated with the in-tank mixer pumps includes the incremental cost 
for additional design, development, testing, and procurement of the mixer pumps. The capital 
cost associated with these pumps would be substantial. 

E4.3 BALANCE OF TANK FILL 

Following stabilization of the residual waste in the bottom of the tank, it is assumed that the 
remaining void space in the tank and the at-tank pits and risers would be filled using a 
self-leveling flowable fill. Under this assumption, gravity filling the tank with a tremie from a 
single location is the only option that warrants further consideration. 

Safety: There are no safety implications identified for this option. 

Compliance with Technical Requirements: Gravity fill of the tank following stabilization of 
the waste residuals would meet all of the technical requirements defined in the Level 2 
Specification (WP-11094). 

Operability: There would be limited operability issues associated with this technology. 

Technical Risk Technical risk associated with this method of tank filling would be minor. 

Programmatic Risk: Following stabilization of the waste residual there would be little need for 
the follow-on fill material to do any more than provide for structural stabilization of the tank 
dome. 

Deployment Schedule Risk: Little or no deployment schedule risk would be associated with 
this technology. 

Cost: Cost considerations associated with this option are limited to the operations cost 
associated with mixing and pumping the gout to the tank. 
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E5.0 EVALUATION 

The evaluation results are presented in Table E.3 for grout delivery to the site, Table E.4 for 
grout delivery to the tank, and Table E.5 for grout placement in the tank. 

Table E.3. Grout Delivery to the Site 

.B s 
Options G 

Table E.4. Grout Delivery to the Tank 
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Table E.5. Grout Placement Evaluation 

E6.0 ALTERNATIVE SELECTION 

Based on the scoring completed in Tables E.3, E.4, and E.5, the recommended grout delivery and 
placement system for further definition in the preliminary engineering and Basis of Design report 
comprises the following: 

1. A continuous batcbing/mixing plant located just outside the tank farm. 
2. Delivery of the grout to the tanks by pumping the grout through a slickline to the tank, 
3. Gravity filling the tanks from a single location using multiple lifts. 
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MEETING MINUTES FROM REVIEW MEETING HELD 8/6/02 
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ATCD PRELIMINARY ENGINEERING 
MEETING MINUTES 

Meeting Date - 8/6/02 
Time - 4:OO - 6:OO pm 
Location - Sigma 1, Room 89 
Subject - ATCD Grout DeliveryPIacement Evaluation 

Attendees: 

John Winters, CH2M HILL 
Stacey Callison, CHI 
Dave Strasser, CHG 
Gary Kelmel, CHG 
Craig Sump, CHI 
Bill Grams, CHG 
Jerry Cammann, CHG 
Ed Fredenburg, CHG 
Larry Ulbricht, Columbia Energy 
Colin Henderson, Columbia Energy 

The purpose of this meeting was to review work completed to date to identify and select a single 
concept for delivering and placing grout in the 5 demonstration tanks. The material in the 
attached presentation was presented and discussed with the understanding that the purpose of the 
meeting was to select a single concept for further development in the Basis of Design report and 
that issues, Concerns, and uncertainties would be worked through in the preliminary engineering 
process. All changes made to the presentation material during the meeting are reflected in 
redline/strikeout. It was acknowledged that the decision from this meeting was not the final 
decision for a grout delivery and placement system but an interim decision to allow the 
preliminary engineering to move forward. 

Concerns were raised in the requirements discussion (Slide 3) regarding thermal loading in the 
tank in terms of maximum allowable temperature as well as a temperature rate of change. 
This will be evaluated in follow on engineering activities but it was agreed that this requirement 
would not affect current concept evaluation. Ed Fredenburg commented that the grout 
formulation effort will consider grout formulations for completely filling tank 241 -C-l06 in a 
30-day period (including waste heel stabilization). 

An additional decision criteria to minimize land use/environmental impacts was discussed as a 
possible addition to the decision criteria on Slide 4. However, it was agreed that this criterion 
would not likely be a differentiator among the options. 

In discussing and reviewing the evaluation of options the scope of the closure demonstration was 
discussed. If the demonstration was limited to stabilization of the waste heel the volume of grout 
needed would be significantly smaller than if completely filling the tank was the objective of the 
demonstration. This would change the scoring for some of the options evaluated. It was 
determined that filling the tanks was the proper context to evaluate the options. It was further 
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discussed that applicability of a given option to future closures should be considered in the 
evaluation. 

In discussing the evaluation of options for delivery of grout to the site it was clarified that the 
intent of the two options (Batch Plant at Tank Farm and Continuous BatchingMixing Plant) 
would be portable units that would be brought onsite and operated by a private contractor. 
The raw safety scores for the options were discussed and concerns with the safety score for the 
premix truck option were raised. It was agreed that the safety score for the premix truck delivery 
should be raised from 1 to 3. 

An action was taken to contact Rick Tedeschi regarding the existing grout plant built for the 
grout vault program to determine if it had any potential for use in mixing grout for the closure 
demonstration. If readily available it would score higher than a 3 in the evaluation for 
deployment schedule. Per Rick the grout facilities were shut down in 1994 and have not been 
maintained. A grout plant restart evaluation is currently underway and based on the current draft 
the time frame required for restarting is 2 !4 to 3 % years, mainly driven by environmental and 
permitting requirements. Based on this information, no change to the scoring for deployment 
schedule is warranted. 

In discussing the evaluation of options for delivering grout to the tanks the raw safety score for 
truck delivery to the tank was raised from a 1 to a 3 recognizing that trucks have been and can be 
safely brought into the farms. The scores for cost were revised for pumping grout from outside 
the tank farm from a 5 to a 4 because of the cost/effort associated with placinghandling the lines 
in the farm. The cost score for the boom truck option was revised from a 4 to a 5. 

No changes were made to the scoringlranking of the options for placing grout in the tanks. 

Following the discussion it was concurred by the group that the recommended concept for 
development in the Basis of Design report would include: 

1. Portable continuous batchinglmixing plant located near the tank farm. 

2. Delivery of the grout to the tank by pumping from outside the tank farm through a 
slickline. 

3. Stabilization of the heel by gravity filling from one location using multiple lifts. 

4. Filling the balance of the tank from one location by gravity filling with flowable fill 
material. 

Questions concerning the use of sequestering agents (getters) in the grout formulation and the 
amount of liquid in the waste heel were deferred to the formulation of the grout. 
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APPENDIX G 
REVIEW DOCUMENTATION 

This appendix documents the Accelerated Tank Closure Demonstration team review of the 
90% Draft of this Basis of Design report. This appendix includes the following documentation: 

Review guidance provided to each of the reviewers 
Review kick-off meeting slides used to summarize the Draft Basis of Design report 
Attendance list li-om the review kick-off meeting 
Review Comment Records (RCRs) along with dispositions kom each of the reviewers. 
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REVIEW GUIDANCE 

Columbia Energy and Environmental Services, Inc. (Columbia Energy) completed preliminary 
engineering activities associated with tank closure of tank 241-C-106, and the four 241-C farm 
200-series tanks. The results of these activities are presented in a Basis of Design report. A 90% 
complete report was submitted to CH2M HILL Hanford Group, Inc. for review. The following 
sections document the process used and the results of that review. 

REVIEW PLANNING 

The Design Verification procedure from HNF-IP-0842, Volume 4, Section 4.24 was consulted 
during the preparation of the review approach for this report. Potential reviewers were contacted 
and invited to a review kick-off meeting. 

KICK-OFF MEETING 

The review kick-off meeting was held on September 5,2002 (agenda and attendance list 
attached). Relevant points from Columbia Energy’s scope of work were included with the 
agenda and discussed. Columbia Energy staff presented an overview of the Basis of Design 
report. Hard copies of the draft report were distributed at the meeting. If an interested reviewer 
was unable to attend the kick-off meeting, a copy of the report was hand delivered to their office. 
A list of review topics (attached) was also provided to each reviewer as well as an assignment 
matrix to assist them in focusing their review and understanding the focus areas of other 
reviewers. The basis of the topics list was information contained in the Design Verification 
procedure. 

COMMENTS RECEIVED 

Review comments received were documented on Review Comment Record (RCR) forms. 
Columbia Energy and CH2M HILL staff considered the comments received. For each comment, 
a disposition was prepared and included on the RCR form. This information was provided back 
to each reviewer. Copies of the completed RCR forms are attached. 

COMMENT INCORPORATION 

Based on the disposition of comments received, Columbia Energy proceeded to incorporate 
changes and finalize the Rev. 0 version of the report. 
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1 .o 
2.0 

3.0 

4.0 

5.0 

6.0 

7.0 

AGENDA 

Accelerated Tank Closure Demonstration Project 
90% Complete Basis of Design Report 

Review Kick-off Meeting 
September 5,7:30 - 9:30 AM 

Introductions - All 

Safety Topic - J. Winters 

Meeting Overview - J. Winters 

3.1 

3.2 

ATCD Project - E. Fredenburg 

4.1 Overview and Goals 

4.2 

Items to be covered this morning 

Scope of Work Excerpts - What did we ask Columbia Energy to do 

Parallel Activities: Project Closure Plan, Data Assessment Report, Alternatives 
Generation and Analysis Report, Waste Retrieval Preliminary Engineering 

Schedule: Basis of Design finalize report prior to Sept 30; Detailed Design for 
Tank Closure in FY03; Closure of C-106 by March 30,2004 and four additional 
tanks by December 31,2004 

4.3 

Overview of Basis of Design Report - C. Henderson 

5.1 

5.2 

Reviewer Information - J. Winters 

6.1 Assignment Matrix 

6.2 Checklists 

6.3 Comments Format 

Review Schedule - J. Winters 

7.1 

7.2 

Guidance Documents: Prelim Engrg Scope of Work and Level 2 Specification 

Discussion of Basis of Design Report 

Comments Due: COB Monday, Sept 9 

Resolution Meeting: Thursday, Sept 12 
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EXCERPTS FROM PRELIMINARY ENGINEERING 
STATEMENT OF WORK (REQUISITION #87785) 

CLOSURE PRELIMINARY ENGINEERING 
TANKS C-106, C-201, C-202, C-203 AND C-204 

TASK 2 

Complete the preliminary engineering activities to address the necessary modifications, fill 
material placement, and associated surface restoration for the five tanks and selected ancillary 
equipment. It is assumed that the ancillary equipment will include above-tank pits, tank risers, 
and piping connected to the tank. For closure of the five tanks, the preliminary engineering shall 
identify the required new and upgraded structures, systems, and components (SSCs), including 
as applicable: 

Systems to delivery tank fill materials 

Needed physical interfaces with tank risers and associated above-grade support systems 

New pits, if needed, and modifications to existing pits or vaults 

Disconnects and isolation steps required for ancillary equipment 

Ventilation equipment 

In-tank cameras 

Motor controls 

Other instrumentation and controls 

New transformers, poles, and other electrical equipment upgrades needed to support the 
closure activities 

Other utility system upgrades 

Riser access requirements, including equipment removal required for access 

To the maximum extent possible the closure activities should be planned using readily available 
materials, equipment, and technologies proven either by use at other DOE sites or in the 
commercial sector. Closure activities shall be designed to fit the existing risers as access points 
as no new penetrations into the tanks or enlargement of existing penetrations will be allowed. 

In addition to the Level 2 Specification requirement, the bidder shall assume the following: 

Liquids and sludge will be removed from C-106 under a separate activity in accordance 
with the TPA M-45-00 milestone requirements. The heel jet pump will be removed from 
the center riser in order to perform retrieval. 
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Sludge will be removed from C-200 series tanks in accordance with TPA M-45-00 
milestone requirements under a separate activity. 

Tanks will be filled with grout. Vendor shall design the grout mix to meet the 
requirements of the Level 2 specification. This will be performed in two phases with the 
first phase limited to placement of an initial grout layer to stabilize tank waste residuals 
for an undetermined period (up to 20 years), until final closure decisions are made and 
authorized through regulatory permits. Final grout placement requirements will be 
identified in CHG’s ATCD Alternatives Generation and Analysis report 

Equipment will be removed fiom tank risers to the extent required for grout placement. 
Other in-tank equipment will remain in tanks at closure. 

During the second phase of tank fill placement, tank risers will also be filled with grout. 

Overflow piping between tanks will isolated if necessary to prevent grout flow into 
adjacent tanks during the second phase of fill operations. 

No interim surface barriers will be placed. 

Decisions on final surface barrier for C-farm will be made later at the time of tank farm 
closure. 

No soil remediation will be performed. Decisions on soil remediation will be made at the 
time of final tank closure. 

As part of Task 2, the Vendor shall prepare and submit for review by CHG an annotated outline 
for the Basis of Design report. 

TASK 3 

The Vendor shall prepare a ATCD Basis of Design report which presents the results of the 
preliminary engineering activities described in Task 2. The report will provide a description of 
all aspects of closure activities required for these tanks including a description of those 
modifications and additions identified in Task 2. The report will include conceptual level layout 
drawings (plans and sections for all tanks) that show the necessary changedadditions at each 
tank. The report will also provide vendor information, plans, and other elements necessary to 
define the design needs and establish a performance baseline for the project. The report will 
address (1) civil, (2) mechanical (piping and pit arrangement, equipment, ventilation, 
compressed air, and water); (3) electrical and I&C (power, instrumentation and controls, lighting, 
and cameras), (4) structural fill, (5) interfaces, and (6 )  any special support equipment needed for 
the closure activities. In summary, the Basis of Design report shall provide: 

A summary of the technical and regulatory requirements to be met by the closure design 

Identify project physical boundaries and interfaces with the remainder of C-Farm Tanks 
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Detailed narrative and drawings of the tank closure activities, fill placement method, 
additions and/or modifications to existing structures, and associated utilities required to 
support tank closure activities. 

The Basis of Design report will support detailed design and eventual procurement of 
construction services to complete the planned tank closure activities. The report will be 
submitted to CHG for review at the 90% draft stage, review comments will be resolved, and 
changes will be incorporated in preparation of a final report. 

All activities will be performed in accordance with HXF-IP-0842, RPP Administration, Vol. 13, 
Sec. 1.4, "Construction Project Management - Minor Projects", and other CHG procedures as 
applicable. Vendor procedures may also be used to perform the activities as long as the 
procedures provide the same level of compliance to Hanford Site requirements, and do not incur 
additional costs to the CHG or DOE. The vendor shall include in the project approach a design 
verification activity that meets the applicable verification level in accordance with "I;-IP-0842, 
Volume 4 Engineering, Section 4.24, "Design Verification. fr 
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90% COMPLETE BASIS OF DESIGN TANK 

w 

CLOSURE REPORT - ATCD PROJECT 

GENERAL REVIEW TOPICS 

Project 
Item 

1 

~~~ 

SystemIComponent Review Consideration 

Have assumptions necessary to perform the design 
task been adequately described and are they 
reasonable? Where necessary, have assumptions 
been identified for reverification when the design 
task has been completed? 

Have the appropriate quality assurance I 2 l  reauirements been specified? 

3 

4 

5 

6 

7 

Reviewer Remarks as Necessary 

Were sources of information identified? 

Are there any interface problems? 

Does the design represent the simplest approach to 
be consistent with functional requirements and 
expected service conditions? 

Can the equipment be readily assembledl 
disassembled? 

Does the design minimize overall cost to the extent 
oracticable? 

10 

11 

12 

13 

I 8 I Have available data on similar designs been used? I 

Can the assembly be stored for extended periods of 
time without degrading effects? 

Has the design appropriately considered 
maintenance, operations, and reliability, including 
maintenance procedures and techniques, unique 
maintenance requirements, and frequencies? 

Can the design and its parts be easily inspected for 
conformance to engineering specifications? 

Has adequate accessibility been provided for in- 
service inspection? 

Does the design avoid any materials unproven for 1 9 1  use in the anticbated environment? 

14 

15 

16 

Does the design meet all established safety 
requirements? 

Have necessary features been provided to maintain 
personnel radiation exposure ALARA? 

Can the hardware be adequately disposed of after 
use if it is radiologically or chemically 
contaminated? 
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Project 
Item 

17 

SystemlComponent Review Consideration 

Have human factors engineering and operability 
been considered? 

Reviewer Remarks as Necessary 

I 18 11s the eauiDment. system, or facility ODerable? I I 

20 

I Has the need for safetyanaiysis of this design been 
determined? 

Is the equipment, system, or facility covered by an 
existing safety analysis report (if not, will the safety 
analysis be completed in time to incorporate 
findings of the analysis in the design?) 

24 

Do the reliability, availability, and maintainability 
(RAM) analyses of the design support the RAM 
reauirements? 1 
Is the design in compliance with applicable 
regulatory requirements and/ or regulatory 
commitments? 

I 22 I Is a single point failure analysis required? I I 
Have availability of power requirements for the I 23 I Droiect been verified? I 

ADDITIONAL REVIEW TOPICS 

This topics list is from HNF-IP-0842, Vol. 4, Section 4.24. Columns have been added on the left 
side of the page to identify those areas that apply to the preliminary engineering (PE) activities 
presented in the Basis of Design report, what topics will likely be covered in the future detailed 
design effort and what topics are not applicable for the ATCD project. The focus of the Basis of 
Design report review should be on the PE categories. 

1.0 Design Process Regulatory Requirements ( I O  CFR 835) . 

PE* DD* NA* E 1 .I What plans do the designers have or what actions have they already 
taken to ensure that doses will be ALARA through the combined use of 
facility and equipment design and administrative control? 

1.2 How are designers implementing the requirement that physical design 
features be the primary methods used to maintain exposures ALARA (e.g., 
confinements, ventilation, remote handling, and shielding)? 

1.3 For cases where administrative controls are to be used, how were 
design features demonstrated to be impractical so that administrative 
controls are iustified? 

1.4 How are the designers ensuring that administrative controls can be 
practically implemented in cases where design features are demonstrated to 
be imwactical? 
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PE* 

X 

X 

X 

DD* 

X 

X 

X 

X 

X 

X 

NA* 

- 
X 

1.5 For design of new facilities and modifications of existing facilities, how do 
the designers plan to use or how are they using optimization methods 
(ALARA decision-making methods) to assure that occupational exposure is 
maintained ALARA in developing and justifying the facility design and 
ohvsical controls? 

1.6 For design of new facilities and modifications of existing facilities, how do 
the designers plan to meet or how are they meeting the design objective to 
maintain exposure levels ALARA and below an average of 0.5 mremlhr in 
continuously occupied areas (2000 hourdyear)? 

1.7 For design of new facilities and modifications of existing facilities, how do 
the designers plan to meet or how are they meeting the design objective to 
maintain exposure levels ALARA and below 20% of the applicable standard 
in 835.202 in areas not continuously occupied (less than 2000 hourslyear)? 

1.8 For design of new facilities and modifications of existing facilities, how do 
the designers plan to meet or how are they meeting the design objective to 
avoid, under normal conditions, releases of airborne radioactive material to 
the workplace atmosphere? 

1.9 For design of new facilities and modifications of existing facilities, how do 
the designers plan to meet or how are they meeting the design objective to 
control, in any situation, the inhalation of radioactive material by workers to 
levels that are ALARA? 

1 . IO How do the designers pian to meet or how are they meeting the 
objective that the design or modification of the facility and the selection of 
materials include features that facilitate operations? I 
1 .I 1 How do the designers plan to meet or how are they meeting the 
objective that the design or modification of the facility and the selection of 
materials include features that facilitate maintenance? I 
1 .I2 How do the designers plan to meet or how are they meeting the 
objective that the design or modification of the facility and the selection of 
materials include features that facilitate decontamination? 

1 .I3 How do the designers plan to meet or how are they meeting the 
objective that the design or modification of the facility and the selection of 
materials include features that facilitate decommissioning? 

1.14 What is the plan to use monitoring during routine operations to 
demonstrate that exposure levels are ALARA? 

**PE stands for Preliminary Engineering, DD stands for Detailed Design and NA stands for not 
applicable. 

Apps-0924 G-I 0 September 24,2002 



Appendix G RPP-12331, Rev. 0 

1 2.1 Review the general configuration of the facility, considering traffic 
patterns, location of the radiation areas, location and size of the changing 
rooms, adequacy of personnel decontamination facilities, location of the fixed 

maintenance, production, research, and decommissioning. Facility design 
and selection of materials shall include features that facilitate operation and 
maintenance. decontamination. and decommissionina. 

1 survey equipment, and adequacy of space for anticipated operations, 

2.0 Facility Lay-Out 

X 

I 

X 

2.2 Verify that the design shall be able to maintain personnel entry control for 
each radiological area, commensurate with existing or potential radiological 
hazards within the area, by using one or more of the methods listed in 
10 CFR 835.501. 

2.3 Verify that the entrance of each access point to high and very high 
radiation areas shall have control features. 

2.4 Equipment and controls are located for accessibility and to minimize 
radiological exposure to personnel during normal operations, shut-down, 
maintenance, anticipated operational transients, and postulated accident 

X 

X 

X 

reducing occupational exposures, including shielding, hoods, glove boxes, 
containments, interlocks, barricades, shielded cells, decontamination features, 
and remote operations. 

2.9 Are areas of the facility that exhibit high occupancy, or are presently 
uncontrolled, adequately protected from new or increased radiation sources? 

2.1 0 Is maximum distance provided between serviceable components and 
any substantial radiation sources in the area? 

X 

] conditions. 

2.5 Develop facility lay-out and personnel traffic routes to minimize I I x I  I radiological exposures to personnel 

X 2.6 Accessibility requirements for the maintenance, inspection, removal, or 
replacement of equipment considered potential radiological exposure to 
Dersonnel. 

2.7 Doorways and labyrinths are wide enough to permit personnel, I I I x I  comoonent. and eouioment Dassaae. 
I I I . ,  I 

1 x 1  I 2.8 Evaluate and confirm the adequacy of specific control devices for 

X 2.1 1 Does the design change protect the public and facility personnel from 
hazards associated with the use of radioactive and other hazardous materials 
as a result of normal operations, anticipated operational occurrences, and 
design basis accidents conditions, including the effects of natural phenomena 
pertinent to the site while maintaining AURA? 

2.12 Does the project protect government property and essential operations I l x l  I from the effects of potential accidents? 
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3.0 Installation Considerations 

PE 
X 
- DD - 

X 

X 

X 

X 
- 

- 
X 

X 

NA - 
3.1 Modular components or other design considerations are utilized to reduce 
the duration of construction or installation activities in the area. 

3.2 Bolted rather than welded flanges are used for quick removal where 
appropriate. 

3.3 Built-in riclainQ provided for ease of installation. 

3.4 Is the eauiment readv for service as received? 
___ 

3 5 Does the equipment require modification prior to installation? If so, is the 
modification reflected in applicable documents, and can the modification be 
performed in a non-radiologically controlled area? 

3.6 Have the radiological conditions in areas not routinely accessed been 
adequately characterized? Are any assumptions made about them valid? 

3.7 For tasks that have historical dose data, has this data been reviewed? 

4.0 Maintenance and Operations 

DD I NA 

X 

I 

4.1 Permanent platforms, walkways, stairs, or ladders are provided to permit 
accessibilitv. 

4.2 Serviceable components are capable of being isolated and drained. 

4.3 Flange components are provided for quick removal of high maintenance 
components. 

4.4 Installation design provides for rapid removal. 

4.5 Surveillance can be performed from outside a high radiation area through 
the use of N camera, viewing port, or remote read-out. 

4.6 Built-in rigging is provided to facilitate component handling. 

4.7 Components are designed to facilitate flushing and decontamination. 

4.8 Components are designed and selected with consideration for long 
service life, ease of removal, and frequency of maintenance. 

4.9 Serviceable components are easily accessible with adequate work space, 
lay-down areas, and lighting. 

4.10 Design features prevent personnel from inadvertently entering high 
radiation areas. 

4.1 1 Special provisions are made for ease of maintenance and operation of 
equipment. 

4.12 Equipment cover plates are hinged or captive quick-opening fasteners 
are used to facilitate routine personnel access or maintenance access. 

4.13 Life expectancy and reliability of the chosen equipment for their 
selection and location are considered to minimize personnel access in the 
area. 
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X 

X 

X 

X 

4.14 Electrical, mechanical, or hydraulic quick release mechanisms are used, 
where possible, for insulation, sample bombs, electrical connections, and 
even entire skids. 

4.15 Remote operators or robotics are considered for use in high radiation 
areas. 

5.1 Shielding analysis has been performed. 

5.2 Entrances to high radiation areas are adequately shielded 
(e.g., labyrinth). 

5.3 Radioactive equipment is separated by shielding from non-radioactive 
equipment (to minimize exposure to personnel in adjacent areas). 

5.4 Shield Denetrations are minimized in size and number. 

4.16 Equipment has been selected to ensure their functionality in the 
radiological environment as required for normal, upset, and accident I l x /  I conditions. 

X 

5.0 Shielding 

sealed (e.g., use of high-density sealant or equivalent)? 

5.7 Permanent shielding is employed, to the degree feasible, to avoid the 
need for temporary shielding. 

X 

X 

I 5.5 Shield penetrations are located high on the wall and in a corner to avoid I I x l  I line-of-siaht streamino. 

5.8 If permanent shielding is not feasible, provisions are made to allow 
temporary shielding during maintenance activities. 

5.9 Is shielding placed between serviceable components and any substantial 
radiation source in the area? 

I I I - .. 
1 x 1  I 5.6 If the answer to 5.5 is “No,” are the penetrations adequately shielded or 

X 

X 

X 

5.10 Are shields employed to prevent streaming of radiation through doors, 
pipes, and duct penetrations (e.g., labyrinths or shadow shields)? 

5.11 Is an adequate safety margin applied to seismic load analysis to 
accommodate the additional load from temporary shielding? 

5.12 Have shielding calculations and design been verified to meet AURA 
requirements? 

5.13 Have the shielding calculations, including the basic assumptions, been I I x I  I reviewed by an independent, competent reviewer? 
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6.0 Contamination Control 

I PE I DD I NA I 

X 

1 x 1  I I 6.1 Corrosion-resistant material is used for piping and equipment. I 

established to reduce the spread of contamination; i.e., cribs, catch pans, drip 
pans, or cofferdams? 

6.4 Radioactive floor drains are inside the curbs. 

6.2 Low cobalt material is used for piping and equipment in contact with I I I x /  orimarv reactor coolant. I 

X 

I I I '  

1 x 1  I 6.3 Curbs are provided to control spread of liquid spills. Can containment be 

6.7 Ventilation is provided to control airborne radioactivity 

6.8 Drain lines are sloped continuously and back-flooding is prevented. 

6.9 Surfaces that could be contaminated are made non-porous or sealed for 
ease of decontamination. Are rough surface finishes such as crevices, hole, 
notches, recesses, socket-head cap screws, and knurled finishes avoided? 

6.10 Consider design measures to minimize potential releases of solids, 
liquids, or gases to reduce contamination when the design requires the 
breaching of a system that may contain radioactive material. 

X 

X 

X 

I I 1 X 1 6.5 Floors slope toward the drains. I 
I I I X 1 6.6 Easilv decontaminable coatinas have been specified. I 

6.1 1 Where material might become activated, materials with low activation I l x l  I potential and corrosion-resistant materials are used as much as Dossible. I 
6.12 Where material might become activated, proper chemical and flow 
control is used to minimize erosion and corrosion. 

6.13 Preclude by design cross-connections of radioactive drains with non- 
radioactive drains. 

6.14 Does the design incorporate features that will reduce the likelihood of 
cross-contamination of clean systems and unmonitored release pathways? 
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7.0 Liquid Systems -Tanks, Pumps, and Sumps 

PE DD NA 

X 7.1 Pumps are located apart from tanks they serve (so exposure rates from 
tanks do not increase maintenance exposures.) 

X 

X 

X 

X 

7.6 Pumps requiring frequent maintenance are equipped with flanged I I x /  I connections for easv removal. 

7.2 Pumps are fitted with catch basins that are properly drained. 

7.3 Pump casings are provided with equipment drains. 

7.4 Pump seals are covered to prevent contaminated liquids from being 
projected from the pump. 

7.5 Vents are provided. 

X 

X 

X 

X 

7.7 Canned pumps or mechanical seals are employed instead of standard 
packing glands. 

7.8 Tanks and sumps are provided with a mechanism for flushing and 
decontamination. 

7.9 Vents and relief tail pipes are routed to drains. 

7.10 Components are designed to facilitate draining, flushing, and cleaning 
by chemical or mechanical means. 

8.0 Liquid Systems -Valves 

PE I DD I NA 

( X I  1 8.1 Valves are located away from tanks, filters, demineralizers, etc., where 

X 

X 

I practical. 

7.1 1 Agitators or other devices are provided in tanks or other vessels to 
ensure adequate mixing and to minimize localized radioactivity build-up. 

7.12 Tanks and other vessels are designed with conical or dished bottoms 
with a central drain and spargers to remove radioactive sediment. 

8.2 Process valves are remotely operated, where needed. 

8.3 Valves are mounted with the stem facing up, where practical. 

8.4 Platforms are provided for valve maintenance. 

8.5 There is sufficient space around the valve for efficient maintenance. 

8.6 Valve designs minimize cavities and crevices. 

8.7 The design eliminates the use of cobalt-containing materials for parts or 
components (e.g., valve trim, seats, pins, etc.) that could be in a flow path 
leading to a reactor core. 

8.8 The design maximizes the removal of cobalt particulates from systems 
that can interface with reactor coolant systems. 

8.9 Valves can be installed or removed without cutting or welding. 

8.10 Manual valve operators are used only for infrequently operated valves. 
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PE 

9.0 Piping 

DD NA 

X 

X 

10.1 Sharp bends in pipes are avoided (5 x diameter or greater bends are 
acceptable.) 

10.2 Check valves or strainers are provided at interfaces with liquid systems. 

9.1 Crud traps are minimized and stagnant legs avoided. 

X 

X 

9.2 Socket welds are avoided 

10.3 Back-flush connections andlor hydrolyzing ports are provided. 

10.4 Spent resin or slurry piping is designed with full-ported valves and 
without screwed connections and orifices. 

9.3 All sections of piping can be adequately drained. 

9.4 Vents are provided and piping can be flushed or hyrdolased. 

~~ 

X 

X 

10.5 Spent resin or slurry piping are sloped downward and designed to 
maintain turbulent flow and to minimize pipe connections and fittings. 

10.6 Piping tees in resin or slurry piping are designed to ensure that the 
normal flow is through the straight portion and the branch line is located 
above the run. 

9.5 PiDina run is in a shielded pipe case, where needed. 

9.6 PiDina run lenaths and horizontal runs are minimized. 

9.7 Field ioins are minimized 
~ 

9.8 Piping that potentially contains radioactive contaminants is physically 
separated from non-radioactive piping. 

9.9 Use of field-run piping is avoided. 

9.10 System piping is designed to eliminate or minimize dead legs, stand 
pipes. or low points. 

9.1 1 Drains are provided at unavoidable low points and dead legs to flush out 
radioactive residues. 

9.12 All piping or tubing connections for tritium processes are inside a 
ventilated hood or dove box and oositive sealina connections are used. 

10.0 Slurry Systems 

In addition to considerations for liquid systems, systems containing slurries should also meet the 
criteria below. 
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w 
11 .O Instrumentation 

DD 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

NA 

11 .I Instrument read-outs are located in the lowest radiation area feasible. I 
11.2 Instrument taps on liquid systems are located above the piping 
mid-plane. 

11.3 Existing radiation monitors are appropriate in terms of types and 
locations. (If “No,” indicate how existing radiation monitoring systems should 
be modified or new systems that will be required.) 

11.4 Instruments and controls are grouped functionally to minimize time 
spent in the area. 

11.5 Instruments are selected and specified for long service life and low 
maintenance reauirements. I 
11.6 Provisions are made for remote calibration. I 
11.7 Instruments can be flushed to reduce crud accumulation. 

11.8 Assess the adequacy of planned radiation monitoring and nuclear 
criticality safety instrumentation, including whether the proposed 
instrumentation is appropriate for the expected types and intensities of 
radiation, and whether it has sufficient redundancy and capability for operation 
under normal operating conditions and in emergencies. 

11.9 Read-outs or control points for instruments and controllers are located 
outside of radiation areas. 

11 .I 0 Radiation monitoring system channels have both local and remote 
readouts and alarms, with readouts in a central location if amxopriate. I 

I 11.1 1 Radiation monitoring systems have circuitry indicating component 
failure and built with fail-safe caoabilities. 

11.12 Instruments using radioactive or contaminated working fluid contain a 
minimum quantity of working fluid. 

11.13 Effluent airborne and off-line process monitor lines and sampler lines 
are as short as possible and heat-traced and insulated, as necessary, to 
minimize line loss, water condensation, and radioactivity build-up. 
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12.0 Ventilation 

~~ 

12.1 Provisions are made for ventilating the area. 

12.2 The flow of air is from areas of lesser contamination to areas of greater 
contamination. 

12.3 Filter banks are readilv accessible for maintenance. 

12.4 Filter banks are separated or shielded from each other to permit working 
on one with the other operating. 

12.5 The ventilation system (exclusive of filters) is designed to minimize 
radioactivity build-up. 

12.6 Ventilation ducts have clean-out ports for decontamination. 

12.7 Verify that the design of the confinement and ventilation systems provide 
the required level of protection from airborne contamination, giving particular 
attention to patterns of air flow and to the locations of air inlets, penetrations, 
and exhausts. Releases of radioactive material to the workplace atmosphere 
shall be avoided under normal operating conditions and inhalation of such 
materials by workers shall be controlled to the extent reasonably achievable. 

12.8 Direction of ventilation flow is maintained from areas of lower potential 
airborne radioactivity to areas of higher potential airborne radioactivity. 

12.9 Ducts carrying clean air are located to eliminate, where possible, their 
passing through radiologically controlled areas and are at positive pressure 
where thev Dass through areas of Dotential airborne radioactivitv. 

12.10 All process fittings, valves, and equipment for tritium processes are 
inside a ventilated hood or olove box. 

12.1 1 Ducts containing potentially contaminated air are at negative pressure if 
they pass through clean areas. 

12.12 Changes in direction for duct work containing potentially contaminated 
air are minimized. 

12.13 Fans or blowers in ventilation systems containing potentially 
contaminated air are located downstream of filters. 

12.14 Air hoods or glove box openings have sufficient linear air velocityfor 
their service conditions. 
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13.0 Filters and Demineralizers 

I PE I DD 1 NA 1 

X 

X 

X 

I 1 x 1  I 13.1 Vents and relief valve tail DiDes are routed to drains. I 
13.2 Filters and demineralizers have been assessed as radiation sources. 

13.3 Multiple filters or demineralizers are housed in separate cubicles to 
permit maintenance 

13.4 Filter cartridge sizes are common to other filters already in use at the 
plant. 

X 

X 

X 

I 1 x 1  1 13.5 Filters are designed to minimize servicing freauencv. I 
13.6 Filters are designed for efficient removal. 

13.7 Filters are located in low occupancy and low traffic areas. 

13.8 Filters are provided for remote or shielded methods of filter removal. 

PE 

I 1 x 1  I 13.9 Submicron filters are employed, as applicable. I 

DD NA 

X 14.1 Temporary shielding. 

X 14.2 Additional or temporary ventilation. 

13.10 System filters are provided upstream of heat exchangers or I I x l  I demineralizers. 

X 

14.0 Implementation Requirements 

14.4 Decontamination of systems, components, andlor work areas. 

X 

I 1 x 1  I 14.3 TemDorarv containments. 

14.5 System flushing. 

X 

X I  I 14.6 Tool list. 

14.9 Support work (scaffolding, etc.). 

I 1 x 1  I 14.7 Special installation. 

X 

I 1 x 1  1 14.8 Quality AssurancelQualitv Control insDection/hold points. 

14.1 1 Safety. 

X 

15.0 Breathing Air and Cooling Systems 

1 PE I DD 1 NA 1 

15.2 Are the system specifications adequate? 
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H 

X 

X 

16.0 Waste Minimization 

16.1 The volume of radioactive waste generated is minimized by operation of 
the system or equipment (e.g., minimize the quantity or volume of 
consumables, use high capacity filter elements, use mechanical seals rather 
than packings on rotating equipment.) 

16.2 Non-radioactive waste (e.g., oil, refrigerant) is segregated from potential 
contamination to preclude the generation of mixed waste. 

17.0 Post-Construction Review of Effectiveness 

I PE I DD I NA I 
Are there plans for a post-construction review of effectiveness of engineering 
features to reduce dose and the spread of radioactive materials to provide 
feedback to the design engineers and help refine the design process? 

18.0 DECOMMISSIONING CONSIDERATIONS 

PE DD 
X 

- 
X 

X 

X 

X 

X - 

NA 

18.1 Use modular, separable confinements for radioactive materials to 
oreclude contamination of fixed oortions of the structure. 

_ _ _ _ ~ ~  __ 

18.2 Long runs of buried contaminated piping will be avoided and provisions 
will be included in the design to ensure the integrity of joints in buried 
pipelines. 

18.3 Designs that ease cut-up, dismantlement, removal, and packaging of 
contaminated equipment from the facility (e.g., glove boxes, filtration 
equipment, duct work, etc.). 

18.4 Use of modular shielding in lieu of monolith shielding walls. 

18.5 Use of lifting luas on eauiment. 

18.6 Fully drainable piping systems that carry contaminated products. 
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REVIEW KICK-OFF MEETING SLIDES 

I ATCD Basis of Design 

September 5,2002 

I Scope 

E Scope 
a Work plan and annotated outline for the Basis of Design Report have been 

completed and approved. 
J Preliminary engineering for filling the 5 demonstration tanks with grout 
3 Basis of Design Report - documents preliminaly engineering activities 

s Conceptual level layouts 
s Provide vendor information, plans, and other elements necessaly to establish 

performance baseline 
= Summarize technical and regulatory requirements . Identify project physical boundaries and interfaces . Detailed narrative and drawings of tank closure activities and fill placement 

methods including additions andlor modifications to existing SSCs. 

Apps-0924 G-21 September 24,2002 



Appendix G RPP-12331, Rev. 0 

I Level 2 Specification 

m Establishes performance specification for tank closure fill system 
Tank closure fill system - grout delivery system and tank fill process. 

B Specific requirements for tank closure are being negotiated. 
E Identifies performance objectives - to be established through risk 

assessments and closure plans 
m Tank fill - 2 Phases 

n Heel Stabilization - contact, structural, retrievable 
D Tank Fill - structural stability of the tank dome to prevent subsidence 

D Use readily available and proven materials, equipment, and technologies 
n Identifies a number of process requirements 

PI Tank fill process 

I 

I Basis of Design Report 
8 Defines activities associated with stabilizing waste heel and filling 

tanks 
D Section 1 -Introduction 
il Section 2 - Enabling Assumptions 
D Section 3 - initial Conditions 
I Section 4 -Technical and Regulatory Requirements 
Y Section 5 - Project Boundaries and Interfaces 
n Section 6 - Project and Operational Description 
3 Section 7 - Project Development (tank fill system) 
D Section 6 -Cost and Schedule 
3 Appendix A - Cost and Schedule Detail 
D Appendix B -Applicable Specifications 
'I Appendix C - Calculations 
n Appendix D - Regulatory Compliance 
il Appendix E - Level 2 Spec Cross Walk 
Y Appendix F - Grout delivery and Placement Cross Walk 
I Appendix G -Sketches 
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I Assumptions 

m Waste retrieval will be completed prior to initiating wastehank stabilization 
E Grout will be used to stabilize the residual waste and f i l l  the tank. A grout 

formulation was assumed based on Savannah River grout formulation work. 
m Ancillary equipment includes tank risers, at tank pits, and waste transfer 

lines that penetrate the tank. 
B The tanks will be filled in a series of lifls in two separate phases. Initial 

phase = heel stabilization, second phase =tank fill (including risers and 
pits). Second phase will be conducted immediately following the first phase. 
Note: no need for retrievable grout in phase one with this assumption 

m No surface barriers or soil remediation 
= In tank equipment and debris will be grouted in place to the extent practical 
m Retrieval activities will remove equipment and leave an empty riser for grout 

placement. For C-106 the heel jet pump will have been removed. 

1 Tank Stabhzation Overview 

n Portable Grout Plant 
o 2 production lines 
o Continuous mix 
o Adjacent to tank farm 

a Delivery to Tank 
o Pumped through slickline 

m Placement in Tank 
u SingleICentral riser 
u Multiple lifts 
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H 

blant  Site Prep - Outside Farm 

u Relocate existing storage containers 
0 Utilities to grout plant 

2 Rawwater 
D Compressed air 

2 Telephone 
3 Power 

E Utilities to construction trailer 

s Construction fence 
E Sand storage area 

I C-106 Pre-Stabilization 

rn Heel pump removed by retrieval 
M Cascade line isolation . Heel pit cover plate modification 
= Ventilation system 

u Portable exhauster 
3 Duct to heel pit 
J lntakefilter on heel pit 

m Slickline 
rn Videocamera 

1 
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1 C-106 Heel Stabhzation 

II HVAC Configuration 
o Tremie 
o Video Camera 

I 

I C-106 Tank Stabilization 

Phase 1 
D Configuration same as heel stabilization 

Phase2 
o No video camera 
D No tremie 

o HVAC rewnfigured 
II Phase3 

Apps-0924 G-25 September 24,2002 



Appendix G RPP-12331, Rev. 0 

~ C-200 Pre-Stabhzation 

P Riser R-10 left empty by retrieval 
E New pump pit cover plates 
P Ventilation system 

o Poltable exhauster 
u Duct to both pits at each tank 
u Intake filter on each pump pit 

P Slickline 
5 Video camera 

I C-200 Heel Stabilization 

P HVAC configuration 
E Tremie 
II Video camera 
P Tanks successively stabilized 
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I C-200 Tank Stabhzation 

Phase 1 

u Phase2 

m Phase3 

o Same configuration as heel stabilization 

o Notremie 

o No video camera 
o HVAC reconfigured 

I Ancillary Equip Stabilization and Post Stabilization 

u Equipment, Riser, and Pit Stabilization 
o Empty risers not in pits 
o In-tank equipment not in pits 

Thermocouple trees 
rn Enraf 

m Slurry pump, sluicer, dipleg, &transfer pump . Sludgejet 

B Post Stabilization 
u Intrusion prevention 
o Benchmarks 

o In-tank equipment and risers in pits 
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Reviewer Name Number of RCR uages 

Stacey Callison 
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John Winters 
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3 pages 
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