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EXECUTIVE SUMMARY 

This Preliminary Engineering Report provides a programmatic planning basis for the 

proposed full-scale demonstration testing of in-tank dissolution and subsequent recovery 

of saltcake waste from Hanford's Single-Shell Tank 241-S-112. The results of this 

demonstration will provide valuable data to support the development of production-level 

dissolution retrieval systems that can be deployed to recover the contents from other 

saltcake single-shell tanks. The Hanford Federal Facility Agreement and Consent Order, 

a.k.a. the Tri-Party Agreement, establishes milestones for life-cycle activities required to 

complete a full-scale saltcake waste retrieval technology demonstration in 241 - S I  12. 

The technical, cost and schedule information presented in this report are spec$c to 241- 

S-112; however, much of the information could also be directly applied to other saltcake 

single-shell tanks. 

The retrieval method selected for the 241-S-112 demonstration introduces water into the 

tank in a controlled manner using dispersion nozzles to promote dissolution of the 

soluble waste salts. The resulting waste solution can then be readily pumped from the 

single-shell tank to a more reliable double-shell tank. Studies have identifed this 

approach as a viable technique to effectively recover soluble waste types. Dissolution 

retrieval has the potential to cost effectively recover a significant portion of the current 

Hanford single-shell tank waste inventory, thereby reducing the risk offurther 

contamination of the Hanford soil column, groundwater, and Columbia River. 

v 

The infrastructure, process equipment, and manpower required to deploy and operate the 

retrieval system is relatively modest when compared to other baseline SST retrieval 

methods (e.g., sluicing). The system is predominantly based on the systems, structures, 

and components utilized by the Interim Stabilization Project. A temporary water 

distribution system will be provided to allow the addition of solvent (water) into 241-S- 

112. The pre-conceptual design configuration utilizes three symmetrically oriented 

sprinkler assemblies, installed through existing risers in the tank dome, to initiate and 

maintain the wasre dissolution process. Equipment designs currently used to support 

saltwell pumping will be used, with minor modifications, to provide liquid retrieval 

systems for the dissolved waste solution and to pump it to the designated double-shell 4 

i 
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tank receiver, 241 -SY-102. Controls and interlocks will be provided to ensure proper 

coordination between the water distribution system and liquid retrieval system, as well as 

with other intersacing systems. The transfer pipeline system supporting the technology 

demonstration will utilize existing buried, encased transfer lines and pit jumpers, as well 

as temporary hose-in-hose transfer lines, to transport the pumped waste solution from 

241-S-112 to 241-SY-102. 

The rough-order-of magnitude estimate of the Total Project Cost for this project, 

including activities beginning with initial project definition through hot operations and 

subsequent deactivation of the dissolution retrieval system, is approximately $21.1 

million. The preliminary project schedule developed for  this effort indicates ihat the 

saltcake dissolution retrieval systems can be deployed, tested, and operated to support 

the M-45-03C completion milestone of September 30, 2005. Additional eociencies 

against this current baseline could be realized by integration of this project with Interim 

Stabilization. Tank S-I12 is scheduled for saltwell pumping by the Interim Stabilization 

Project in November 2002 to meet the Tri-Pa* Agreement. 
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1.0 INTRODUCTION 

1.1 MISSION 
The River Protection Program (RPP) mission, as defined in “IF-SD-WM-MAR-008, 
Tank Waste Remediation System Mission Analysis Report, includes the retrieval, 
immobilization, storage, and disposal of Hanford Site tank waste. In order to immobilize 
the waste for subsequent storage and eventual disposal, both single-shell tank (SST) and 
double-shell tank (DST) wastes must be retrieved for processing. Because of concerns 
related to the liquid integrity of the older SSTs, waste from the SSTs will be retrieved and 
staged temporarily in the newer and more reliable DSTs. The current baseline reference 
technology for the retrieval of SST waste is “past practice sluicing.” This technique has 
been used successfully at the Hanford Site to retrieve SST waste, and it is considered one 
of the primary tools available to support the programmatic objective of retrieving SST 
waste. However, sluicing is an expensive process, utilizing large volumes of water and a 
production that relies solely upon this technology establishes a prohibitive cost baseline 
for achieving the SST Retrieval Program objectives. 

The SST Retrieval Program has initiated activities to identify and demonstrate, under 
actual field conditions, alternative retrieval technologies exhibiting the potential to 
support the RPP Waste Feed Delivery (WFD) requirements while reducing the overall 
cost for tank cleanup and closure activities. One of these initiatives focuses on retrieval 
of SST saltcake wastes. Dissolution based retrieval involves the addition of a solvent 
(water) to the contents of a saltcake tank to dissolve the soluble salts. The resulting waste 
solution can then be readily pumped from the SST and transferred to the DST system. 
This approach has the potential to recover a significant portion of the current Hanford 
Site SST waste inventory and Constituents of Concern (COC). The long-lived mobile 
radionuclides present in the Hanford Site SSTs pose a significant risk to the environment 
and, in particular, the groundwater and Columbia River. Recovery of these COCs would 
reduce the risk of further contamination of the Hanford Site soil column and 
groundwater, at a fraction of the cost that would be incurred using the baseline reference 
technology (i.e., sluicing). 

A number of different saltcake dissolution retrieval methods have been considered in 
support of production-level retrieval of Hanford‘s SSTs (RPP-6821). One of the process 
methods selected by the SST Retrieval Program for further evaluation is the Low Volume 
Density Gradient (LVDG) method. The LVDG process introduces water into a SST 
containing saltcake waste at a controlled rate using a “sprinkler” type device that 
distributes water over the surface of the saltcake, thus promoting dissolution of the 
soluble waste constituents (HNF-3554). The resulting solution can then be pumped from 
the SST to a more reliable DST. The SST Retrieval Program has identified the LVDG 
method as the “benchmark” saltcake retrieval technology in its out-year planning. The 
program planning includes deployment of a temporary system to conduct full-scale 
demonstration testing of in-tank dissolution and subsequent recovery of saltcake waste 
from one of Hanford’s SSTs using the LVDG method (RPP-8725). The results of this 
demonstration will provide valuable data to support the development of production-level 

- 
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saltcake retrieval systems that can be deployed to recover waste from other SSTs. Tank 
selection activities conducted in FY 2000 have identified SST 2414-1 12, located in the 
200 West Area’s S Tank Farm, as a suitable candidate for staging the saltcake dissolution 
retrieval demonstration. 

d 

1.2 PURPOSE 

Renegotiation of the Tri-Party Agreement (TPA) M-45 series of milestones has slated 
241-S-112 for a full-scale saltcake waste retrieval technology demonstration. Inclusion 
of 2414-1 12 in the TPA milestones established the basis and need to proceed with the 
development of the 241-S-112 Retrieval Demonstration Project. The generation of this 
engineering report is intended to present a preliminary retrieval system design and 
operating concept and identify the activities and issues requiring resolution during latter 
design phases. The retrieval system development includes provisions to satisfy the 
following: 

RPPmission . SST program mission . WFD Functions and Requirements (F&Rs) 

Dissolution demonstration test objectives, and 2413-1 12 F&Rs 

Rough order of magnitude cost and schedule estimates are developed and included for the 
preliminary design concept to support the M-45 retrieval milestone activities and dates. 
These include additional development and validation activities required to reduce 
programmatic and technical uncertainty. Interfaces with other systems and projects have 
been identified and management methods proposed. 

v 

1.3 SCOPE 
The Saltcake Retrieval Demonstration Project will provide temporary structures, systems 
and components (SSCs) as necessary to demonstrate dissolution retrieval of the saltcake 
waste from 2414-112, and to transfer the dissolved waste. to receiver 241-SY-102, in 
accordance with the applicable project requirements. The pre-conceptual planning 
presented in this report is based upon implementation of the L M G  dissolution retrieval 
methodology as discussed in Section 2.2 of this report. The main scope elements 
required to deploy and demonstrate the LVDG process include the following general 
systems: 

Water Distribution System . S-Farm Waste Transfer System 

Tank S-112 Waste Retrieval System 

SY-Farm Waste Transfer System . Inter-farm Transfer System 

1-2 
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- Tank SY-102 Receiver Tank 
9 Instrumentation, Monitoring and Control System (including leak detection, 

monitoring, and mitigation) 

Other Utilities 

The requirements basis and technical justification for the Saltcake Dissolution Retrieval 
Demonstration Project is provided in Tank S-I12 Waste Retrieval Demonstration Level 2 
Specification (RPP-7598). This document identifies the key system functions and 
associated technical requirements for the demonstration project. Furthermore, the 
preliminary retrieval system design shall function to satisfy the Test Objectives for rhe 
Saltcake Dissolution Retrieval Demonstration (RPP-7010) established by the SST 
retrieval program. 

1.4 BACKGROUND 
This section describes the initial (existing) conditions of 241-S-112,241-SY-102, and the 
adjoining transfer lines. Numerous activities are either planned or ongoing in both the 
241-S and 241-SY Tank Farms. As such, the precise configuration(s) is anticipated to 
change throughout the project lifecycle. 

1.4.1 
S Tank Farm was constructed between 1950 and 1951 and is located in the 200 West 
Area. Tank S-I12 is the third tank in a cascade series of three tanks including 241-S-I 10 
and241-S-111. 

Tank S-I12 is constructed with a painted grout layer asphalt (waterproof) membrane and 
outer reinforced concrete shell to maintain the structural integrity of the steel liner by 
protecting it from soil loads. The reinforced concrete shell is cylindrical with a domed 
roof. The interior of the tank contains the steel liner that is constructed of mild steel. The 
steel liner extends up the tank wall to a height of approximately 25 feet providing a 
nominal operating capacity of 750,000 gallons. 

Tank S-I12 was removed from service in 1976 and declared inactive the same year. It is 
assumed sound and currently contains an estimated 523,000 total gallons of waste. An 
estimated 81,000 gallons of pumpable liquid remain (Best Basis Inventory [BBI]). The 
tank has been partially interim isolated, but awaits interim stabilization, scheduled for 
mid-FT 2002. Limited characterization data exists for this tank, with recent grab and 
core sampling completed in July 2001. Analytical sample results will be available in 
FY 2002. The long-lived mobile radionuclide constituents defined in the SST Retrieval 
Tank Sequencing Report (RPP-7087) are contained in Table 1-1. The breakdown by 
constituents are as reported in the BBI. 

Existing 2414-112 Configuration and Conditions 
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lZYI 9.17E-0 1 23xu 1.08E+00’ 
TOTAL 5.52Ei-02 

- 

Table 1-1 Long Lived Mobile Radionuclides 

t 13 1 42” 1 Saltwell Screen 
14 1 4“ I SHMS, Breather Filter [CE041066, ECN-W369-I I] 
16 1 4“ 1 SMP[BMCEO-36907] 

MH 1 42” 1 Construction Man Holes 
Condenser I 12” I Not Used 
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Figure 1-1: 241-S-112 Riser Layout 

1.4.1.1 Pump Pit 241-S-12A 
The 241-S-112 Waste Retrieval System (WRS) will interface with the existing S-12A 
Pump Pit shown in H-246197 (see also H-246418, Rev. 4, and H-2-73191, Rev. 5). 
Risers 1.5, and 13 are in the 241-S-12A Pump Pit. Riser 5 has an old saltwell screen and 
pump, installed in July 1978, and Riser 13 contains the new saltwell screen, installed in 
October 2000. A new saltwell pump will be installed in Riser 13 near the time Interim 
Stabilization saltwell pumping is scheduled to begin (April 2002). 
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1.4.1.2 Electrical System 

The power for 241-S Farm is primarily supplied from three 50 kilo-volt-amps (kVA) 
pole-mounted transformers (C68486P. C68487P, and C68488P). These three 
transformers supply power for several other loads, as well. CH2M Hill Hanford Group, 
Inc. (CHG) Equipment Engineering performed a field walk-down on August 9,2000 to 
verify the identities and number of these loads, and the transformers appear to be heavily 
loaded (see calculation 4412-70-ECAL-001 in Appendix C). 

1.4.1.3 Water System 

Upgrades to provide a 241-S and 241-SX Farm raw water source were completed by the 
Interim Stabilization project in FY 2000. A temporary I-%-inch water line runs above 
grade from 241-SY Farm due South over 241-S-101, 104,107, and 110 before continuing 
on to 241-SX Farm (ECN 660754). A capped tee is located over 241-S-110 due East of 
the 241-S-12A Pump Pit that is unused and available. 

1.4.1.4 Ventilation System 

Tank S-I12 is passively ventilated by means of a breather filter installed at Riser R14. 
Riser 14 is also connected to a SHMS cabinet that has been placed in isolation. 

1.4.2 Existing 241-SY-102 Configuration and Conditions 

Tank SY-102 is one of three DSTs located in the 200 West Area’s SY Tank Farm. Tank 
SY-102 currently serves as the staging tank for cross-site transfers of liquid wastes from 
the 200 West Area to the 200 East Area. Tank SY-102 has an active ventilation system, 
is sound, and is not on the Watch List (HNF-EP-0182-146). 

Tank SY-102 was constructed with a carbon steel primary liner (heat-treated and stress- 
relieved), a carbon steel secondary liner (not heat-treated), and a reinforced concrete 
shell. The tank has a flat bottom. An insulating concrete layer separates the bottoms of 
the primary and secondary liners. There is a grid of drain slots in both the insulating 
concrete layer and the concrete foundation beneath the secondary liner. 

Tank SY-102 has 25 risers ranging in diameter from 4 inches to 42 inches that penetrate 
the dome of the primary tank and 34 risers providing access to the annulus between the 
primary and secondary liners (H-14-010531, Rev.5, Sheet 2). 

Tank SY-102 went into service in the second quarter of 1977 when it became the feed 
tank for the 242-S Evaporator, receiving supernatant from 200 West Area SSTs. Since 
the last 2 4 2 3  Evaporator campaign in 1980.241-SY-102 received supernatant from 
other 200 West Area tanks and processes and became the staging tank for cross-site 
transfers to the 200 East Area DSTs. Tank SY-102 currently contains Plutonium 
Finishing Plant sludge, complexed concentrate transferred from Tank SY-101, and is 
receiving saltwell liquids pumped from SSTs in the 200 West Area. 

Supernatant samples in 241-SY-102 have been taken primarily for process control 
purposes. The most recent grab sampling events were on January 10, February 28, and 

/ 
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April 11,2000, following cross-site transfers. The solids were core sampled in 1988, 
1990, and 1997. - 

The BBI estimates for 241-SY-102 vary from month to month as saltwell pumped liquids 
are continually being added. The supernatant inventory will continue to change as 
saltwell liquids are pumped from SSTs to 241-SY-102 and the liquids are cross-site 
transferred from 241-SY-102 to the 200 East Area. 

A “flex-n-float” style transfer pump is currently installed in 241-SY-102 for cross-site 
transferring of waste. The design of the pump and solids level in the tank limit the 
operable capacity to approximately 500 kgal. Of additional concern, the pump is 
approximately 3 million-gallons (Mgal) beyond its intended design life. 

Project W-211, Initial Waste Retrieval Systems, will be installing mixer pumps and a 
new transfer pump into this tank, but not in time to support the Saltcake Dissolution 
Retrieval Demonstration. This issue is captured in Section 4.2.1, Tank SY-102 Waste 
Space Availability. 

Upgrades and modification to the DST system are not considered within the scope of the 
dissolution demonstration, or the preliminary engineering, beyond the definition of 
interfaces. This PER assumes that an operable waste transfer system will be in place to 
accommodate the retrieval demonstration. 

1.4.3 Existing Waste Transfer Piping System 

The existing piping mute between 2413-1 12 and 241-SY-102 is not functionally 
contiguous. There is an existing 2-inch encased line between the 241-SY-02A pump pit 
and the 241-SY-A Valve Pit (SL-177), and an existing 3-inch encased line between the 
241-SY-A Valve Pit and the 241-S-A Valve Pit (SN-275) as shown in Figure 1-2. Waste 
had been transferred by the Interim Stabilization project between the 241-S-B and 241-S- 
D Valve Pits using an above grade one-inch hose-in-pipe shielded with concrete shield 
blocks. This route was recently abandoned due to design life concerns and integration 
with newly implemented hose-in-hose transfer lines. A new temporary, 2-inch hose-in- 
hose was installed connecting the 241-S-A and 241-S-C (see Figure 1-3) Valve Pits. The 
Interim Stabilization project has established the precedence of no longer utilizing any of 
the original existing buried carbon steel piping in either 241-S or 241-SX Farm due to the 
degraded condition of transfer lines. The discovery of the SN-219 failure during routine 
survejllances on January 6,2000, and the observance of a small surface pool led to the 
decision to utilize hose-in-hose over-ground transfer lines (OGT) for the remaining 
saltwell waste transfers in the 241-S and 241-SX Farms A transfer line failure document 
was generated on the failure of transfer line SN-219 from 241-S-103 to the 241-S-A 
Valve Pit (RPP-5825), this document provides additional information with regards to the 
abandonment of direct buried transfer lines within 2 4 1 3  and 241-SX Farms for Interim 
Stabilization waste transfers. 

- 
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Figure 1-2: SY Farm Piping 
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The Interim Stabilization Project will utilize over-ground transfer lines exclusively for 
the remaining S and SX Farm tanks to be saltwell pumped. In the case of 241-S-112, the 
current design plan is to install a 2-inch in 4-inch hose from the 241-S-12A Pump Pit to 
the 241-S-C Valve Pit. A flexible jumper will connect the 241-S-112 hose termination to 
a routing manifold (H-14-104117) to direct flow into the existing 241-S-C to 241-S-A 
OGT. On the other end, a flex jumper in the 241-S-A Valve Pit connects the 241-S-A to 
241-S-C OGT to a manifold (H-14-104150) and another separate flex connects the 
manifold to the existing encased SN-275 transfer line via nozzle L-20 (see Figure 1-3). 

1.4.4 Master Pump Shutdown System 
The existing Master Pump Shutdown (MPS) system located in the 241-SY Farm will 
interface with the 241-S-112 WRS. This interface will consist of a data link or hardwire 
interlocks between the Programmable Logic Controller (PLC) and the existing MF'S 
inputs located in the 241-SY Farm. The data exchanged between these systems will 
consist of those signals necessary to monitor and shut down the WRS operations in the 
event of a detected off-normal event. 

1.4.5 Monitoring and Control System 
A Pumping Instrumentation and Control (PIC) skid located on 241-S-112 will monitor 
the waste dissolution retrieval operations. Signals for pressure, flow, specific gravity, 
and temperature will be routed to the instrument enclosure located on the PIC skid. The 
PIC skid PLC will monitor the process variables and provide a local readout for 
operations personnel. These inputs will be used by an additional PLC, as well, to 
perform the volumetric inventory balancing calculations and determination of the 
presence of a leak. 

The closed circuit television (CCTV) camera located in 241-S-112 will be monitored and 
controlled remotely from the 242-S Evaporator FacilIty. 

- 

1.5 PROJECT INTERFACES 
There are five projects conducting activities in 2414  andor 241-SY Farm, which may be 
in the vicinity of the saltcake dissolution retrieval demonstration. Depending upon the 
execution schedules for these activities there are likely to be. interferences. These 
projects include: . Project W-521, Waste Feed Delivery Systems, is scheduled to be performing 

construction activities in the 241-SY Farm near the start of 2413-1 12 retrieval 
operations. Jumpers and manifolds are planned for installation in the 241-SY-02A 
Pump Pit and the 241-SY-A Valve Pit. 

Project W-211, Initial Waste Retrieval Systems, is scheduled to be upgrading 241- 
SY-102 to install mixer pumps and a new transfer pump. These activities are 
planned well after the demonstration completion, however a change in the W-211 
project schedule could result in concurrent activities in 241-SY Farm. 

= 

1-10 



RPP-7526 Rev 1 

= Project W-314, Tank Farm Restorations and Safe Operations, will be performing 
construction activities to bypass the 244-S Double Contained Receiver Vessel 
(DCRT) in FY 2002. 

Project W-314 will be upgrading the 241-SY-A Valve Pit in FY 2004 to add a pit 
liner. 

Project W-525, DST Resource conservation and Recovery Act Compliance 
Upgrades, will be upgrading select transfer lines terminating in the 241-SY-A 
Valve Pit and the 241-SY-02A Pump Pit. The upgrades will extend the 
encasements into the pit to provide for the required continuous encasement. 

Interim Stabilization is scheduled to be pumping from numerous 241-S and 241-SX 
Farm tanks concurrent to the 2414-1 12 retrieval demonstration construction and 
operation activities. 

Tank S-102 initial waste retrieval is planned for FY 2006. The project baseline is to 
retrieve waste into 241-SY-102. Construction activities are scheduled for 
completion in FY 2005. 

The potential conflicts and resulting project impacts from these projects are 
discussed further in Section 4.2, Uncertainties. 

= 

9 

9 

9 

1-1 1 



RPP-7526 Rev 1 

This page intentionally left blank. 

1-12 



RPP-7526 Rev 1 

2.0 PROCESS & OPERATIONAL DESCRIPTION 
- 

This section provides an overview of the WRS planned to support the Saltcake 
Dissolution Retrieval Demonstration. This approach utilizes existing equipment and 
procedures developed and utilized by the Interim Stabilization Project for saltwell 
pumping operations to the greatest extent practical. Additional SSCs and processes will 
be integrated with the saltwell pumping system for retrieval of saltcake waste. A 
description of the current saltwell pumping process is included in Section 2.1.1. The 
WRS description with associated sub-systems is provided in Section 2.2. An overview of 
the recommended leak detection, monitoring, and mitigation (LDIWM) strategy used with 
the WRS method is provided in Section 2.3. 

2.1 PROCESS OVERVIEW 

2.1.1 
The 2414-1 12 dissolution retrieval process will utilize existing saltwell pumping SSCs 
and procedures to the extent practical. Figure 2-1 represents a simplified schematic of 
the saltwell pumping process. Pressure, temperature, dip tubes (SpG) and flow elements, 
which monitor and control the process, are not shown for clarity. 

Current Saltwell Pumping Process Overview 

Figure 2-1: Simplified Saltwell Pumping Schematic 
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The four primary operational modes for saltwell pumping are: system flush, prime, pump 
startup (process), and line flush. 

2.1.1.1 System Flush 
Interim Stabilization has observed increased success in starting the pump when a system 
flush is performed prior to pumping initiation. The saltwell pump is flushed by 
introducing water to the pump legs and allowing it to drain out the foot valve. 

The following steps are executed to perform a system flush: 
9 The water source is connected to the quick disconnect. 

Valve JP-1 is placed in the “PRIME” position. - Valve JR-2 is opened. 

This configuration is maintained until the desired water volume has flushed through the 
system. After the flush, the foot valve is allowed to close. The water addition volume is 
measured by a flow meter on the water truck. After the system has been flushed, the 
pump is primed. 

2.1.1.2 Prime 
The water tank on the PIC skid can be used to prime the pump, temporary water supply 
line, or a water truck connected to the system flush quick disconnect can provide the 
water supply. The water tank on the PIC skid cannot support the volume required to 
perform a typical system flush, which is performed immediately prior to pump priming. 
Since the water truck, or water supply line used to perform the system flush, is still 
coupled to the system flush quick disconnect, the system can be primed by either source. 
The following steps are executed to perform a system prime: 

The water source is connected to the quick disconnect. 

= Valve JP-I is placed in the “PRIME” position. 

Valve JR-2 is opened. 
= 

- Valve JR-2 is closed. 
9 

Valve JR-1 is placed in the “RECIRC” position. 

The foot valve is manually opened. 

Valve JR-1 is placed in the “DRAIN position to bleed air out of the loop. 

A nominal volume, sufficient to fill the pump legs, is introduced. 

Valve JR-1 is placed in the “RECIRC” position. 

Valve JP-I is placed in the “PROCESS” position. 

The water addition volume is measured by a flow meter. After the system is primed, the 
pump is ready to be started. 

L 
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2.1.1.3 Pump Start-up 
With the system already primed, all of the valves are lined up as required to start the 
pump. Following startup of the saltwell system the pumping system may be operated in 
two different modes, “MANUAL” or “AUTOMATIC.” The preferred method is to run 
the pump in the automatic mode. Information on waste specific gravity and depth are 
used to maintain the desired liquid waste column height in the screen. This is 
accomplished by modulating the diaphragm operated valve further open or shut to 
compensate for variability in interstitial liquid flow through the saltwell screen. 
Automatic operation is typically performed after the saltwell screen has been initially 
pumped dry a couple times at higher transfer flow rates. After readily available 
supernatant or interstitial liquid is removed the remaining inflow to the saltwell screen is 
limited by the mobility of the liquid through the saltcake matrix and into the screen. 
Automatic operation is used to minimize the volume of liquid within the screen and 
maximize the height differential between pumping system inlet and the level of the 
interstitial liquid. 

The manual mode of operation bypasses the more restrictive diaphragm operated valve 
and routes waste directly through a ball valve (JR-2). Manual operation is used to obtain 
higher transfer flow rates when the saltwell screen is readily filling with pumpable liquid. 

Two saltwell pump systems are currently in use by the Interim Stabilization project. 
Most of the systems use a l%-horsepower Chempumpm and a Goulds@ eductor. The 
stock of GouldsB eductors has been depleted and cannot be replenished, as this eductor 
has not been made in over two decades. This configuration produces typical maximum 
flow rates from four (4) to six (6) gpm depending upon available head. The other pump 
system uses a 4-horsepower Sundynem pump and a Myers@ eductor. This configuration 
produces typical maximum flow rates from eight (8) to ten (10) gpm depending upon the 
available head from tank inventory. The Sundynem pumping configuration has only 
been used recently and there has not been sufficient use to establish a reliability history. 
It is anticipated however, that this configuration will improve upon the nominal operating 
availability of the Chempumpm and Goulds@ pumping system by resolving previous 
pumping failure mechanisms (RPP-6883). 

Leak detection in the tank is performed entirely by mass-balance calculations by the 
Interim Stabilization project. A flow meter on the saltwell pumping system measures 
outgoing waste flow. The water into the tank is also measured by flow meters either on 
the PIC skid, dilution skid, or water truck. The DST waste volume received is 
determined by measuring liquid level in the receiving tank. 

2.1.1.4 Line Flushing 
To prevent transfer line plugging, line flushes are typically performed weekly, or 
whenever the system is secured. A normal line flush consists of running one and a half to 
two line volumes through the transfer route. Flushes are directed from the recovery SST 
to the receiving DST. The water is typically heated to a maximum of 160” F and i- 
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pressurized up to 120 psi. The increased temperature, pressure, and flow rates are 
intended to dissolve and motivate any trapped solids out of the transfer line. 

The following steps are executed to perform a line flush: 
9 . The saltwell system pump is turned off. 

Valve JR-2 is closed, Valve JP-I in positioned to “PRIME”, Valve JR-1 is 
positioned to “DRAIN.” 

With Valve JP-l in the “PRIME” position, the hot water source is connected to the 
quick disconnect. 

Valve JP-I is placed in the “LINE FLUSH’ position. 

One and a half to two transfer line volumes are pumped through the lines. 

Valve JP-1 is returned to the “PRIME” position. 

’ 

9 

Water source is disconnected. 

Transfer line plugging has resulted numerous times throughout SST stabilization history. 
Most of the obstructions were the result of waste crystallization and solids deposition in 
system low points. The low waste transfer velocity and insufficient heat trace have been 
found as the primary contributors to transfer line plugging. Generally, transfer line 
obstructions occur in portions of the transfer route that are un-insulated, un-heat traced, at 
a corner such as a PUREX head, or low points such as in a flex jumper. Transfer line 
obstructions can normally be removed with bi-directional system flushing. The water 
addition volume introduced during transfer line unplugging is measured by a flow meter 
and accounted for on the material balance data sheets. 

2.1.2 WRS Process Differences 
The 241-S-112 WRS will be deployed in a fashion to utilize the existing saltwell 
pumping design and equipment to the greatest extent possible. This will reduce the time, 
cost, and validation required to deploy and operate the system. However, to 
accommodate the addition of solvent to the tank and additional LDMM requirements 
(RPP-7825) some new systems and modification to the current saltwell systems will be 
required. These differences are described below. 

2.1.2.1 Pumping Instrumentation and Control (PIC) Skid 
The current design of the PIC skid will require minor modifications to the existing PLC, 
which include additional inputs such as leak detection and other farm specific required 
inputs for safe shutdown (Le., low transfer pressure, high temperature, flammable gas). 
An additional PLC, or inputs to the existing PLC, will also be required on the PIC skid to 
control and monitor the water addition, chemical injection (if required), and perform 
volumetric balancing calculations for leak determination. 
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2.1.2.2 Dilution Skid 

The current dilution skid in 2 4 1 4  Farm, which is tied to the temporary raw water supply, 
will be utilized without modification, 

2.1.2.3 Pump and  Jumper 

The current saltwell pump and jumper designs will be utilized in the 241-S-12A Pump Pit 
without modification. The SundyneTM pump and a Myers@ eductor have been selected 
for deployment, due to the higher pumping capacity and resulting reduction in the 
retrieval operations duration as the result of increased system reliability and operability. 
This increase in system reliability is attributed to Sundyne pump and saltwell system 
design to correct failure mechanisms discovered with the previously used pump. The 
Sundyne saltwell pumping system requires additional support equipment to adequately 
satisfy the pump operation and application. Additional support equipment includes an 
Injection Skid, used to provide bearing supply and cooling water, Filter Skid to filter 
bearing supply water to 20 microns and a backflow preventer assembly and mounting 
box to prevent process fluid from being routed above grade. 

2.1.2.4 Water Distribution System 

A water addition system utilizing in-tank water distribution devices will be the primary 
difference to the saltwell pumping system. The water distribution assemblies installed in 
the tank will be connected directly to the temporary (an backflow prevented) raw water 
supply line. 

The water distribution assemblies will each have an independent throttle valve 
downstream of two master shutoff valves. One of the master valves will be manually 
operated to provide a water source and either a manual bypass valve or an automatic 
valve will be used to control water entry into the tank. Either a motor or air operated or 
solenoid fail-shut valve connected to the PLC on the PIC skid can be utilized as the 
automatic water introduction valve. The manual bypass valve will be opened to supply 
water to the waste surface in the event water addition is required prior to pumping system 
startup. This bypass valve would require a level of administrative control to prevent 
inadvertent operation. Once the waste is sufficiently saturated, the saltwell pump will be 
primed and started. This will open the automatic valve, and an operator will shut the 
manual valve. In the event the saltwell pump is shut down for any reason, the automatic 
valve will shut, stopping the water addition to the tank. The sprinkler system will also 
have flow measurement equipment to monitor the influx volume into the tank. Indication 
will be provided to allow the operator to suspend the water supply to the sprinkler 
mechanisms in the event that the rate of accumulation of solvent in the tank exceeds the 
extraction rate. 

The water distribution devices will be designed to promote global andor localized 
dissolution of saltcake material as the dissolution process develops. 

2-5 



RPP-7526 Rev 1 

2.1.2.5 Chemical Injection Skid and Sampling Station 

A chemical injection skid installed upstream of the water addition system will be used to 
buffer the solvent, if required. This is to accommodate for the depletion of corrosion 
inhibitors in the tank throughout the recovery process, or to aid in the dissolution of 
varying salts. A sample station will allow for monitoring of the removed solutions 
chemistry, if required. The collected sample data will be used to adjust the introduction 
of buffers or corrosion inhibitors to the water introduction system via the Chemical 
Injection Skid. This data will also be used to analyze the system performance for future 
retrieval consideration. 

2.1.2.6 Ventilation 
It has been conservatively assumed that active ventilation will be required for the 
retrieval demonstration. An exhauster with demister will be operable while solvent is 
being added to mitigate the generation of aerosols and filter saturation and accumulation 
of hydrogen. The generation of aerosols by the water distribution system and possible 
gas releases during the retrieval should be evaluated in subsequent project phases. This 
will be required to specify the requirements for the ventilation system. 

2.2 
The 241-S-112 WRS method consists of two separate primary systems, a water 
distribution system and a solution removal system. Water will be introduced to the tank 
through three water distribution mechanisms; one each installed in Risers 11,  14, and 16. 

The Interim Stabilization Project will install a saltwell pump and jumper, leak detector, 
and over ground piping transition in the 241-S-12A Pump Pit. 

Three water distribution assemblies installed in Risers 11, 14, and 16 will be operated 
independently or simultaneously at an average combined flow rate equal to the maximum 
solution removal rate of the saltwell pump. Once equilibrium is reached, the rate of 
solvent introduction (8 to 10 gpm) will approximately equal the rate of solution removal 
(8 to 10 gpm). The designed water introduction rate is based on the highest anticipated 
retrieval rate of the new saltwell pump assembly design, which utilizes a SundyneM 
pump and Myers" eductor (See Section 2.1.1 and 3.1). New dip-tubes installed in the 
existing saltwell screen (Riser 13) will monitor the dissolution process by measuring the 
specific gravity (SpG) of the solution in the well. The dip-tubes will also be used to 
measure the accumulation depth of solution in the screen. 

The water added to the tank through the dissolution distribution system may be heated to 
prevent cooling of the waste by the solvent. Cooling of the waste may slow the 
dissolution process and increase volume of secondary waste produced by the retrieval. 
With DST space at a premium it is desirable to minimize the waste generation and need 
(and expenditure) for evaporator runs at the end of retrieval. Heated solvent (above the 
temperature of the waste) may also increase the solution saturation and waste recovery 
efficiency. Depending upon the design of the water introduction system there may be a 
propensity for aerosol generation with water heated above the waste temperature. The 

WRS DESCRIFI'ION AND OPERATING APPROACH 
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removed solution should be maintained at the temperature it is removed, or increased, in 
transit to the DST to prevent salt form coming out of solution. The issue of solvent 
introduction parameters (temperature, pH) will require further examination and 
consideration during the conceptual engineering phase of the project. At this time, the 
preliminary engineering development and associated cost estimate assumes that the water 
supply will not require heating and will be introduced to the tank at ambient temperature. 

Conventional, continuous saltwell pumping will maintain a minimum volumetric 
inventory in the well. The liquid inventory will be minimized at all times during the 
retrieval by maintaining the lowest liquid level possible. A liquid level will be required 
to be maintained above the outlet of the two lower dip tubes to monitor the dissolution 
process (tank volume level and specific gravity). Once the waste becomes saturated, the 
rate of solvent addition will be balanced to approximately equal the rate of solution 
removal. As the water permeates through the waste it will dissolve andor erode the 
saltcake and flow into the saltwell. Buffers or corrosion inhibitors may be fed into the 
water distribution stream as required during operations to ensure the recovered solution is 
within the transfer specification. Transfer line samples can be analyzed periodically to 
provide data for buffer or corrosion inhibitor feed adjustments. Transfer line flushing 
will occur as needed and at the end of each operating period. 

It is anticipated that the WRS will operate at a maximum of 24 hours a day and 7 days a 
week only interrupted for line flushing, static leak testing and equipment failures. Static 
leak testing in 2413-1 12 will be performed weekly subsequent to line flushing. 
Dynamic leak detection will be performed continuously during retrieval operations using 
flow meters, interstitial liquid measurement, and level gage(s). The operations will 
continue in this manner until all saltcake waste has been retrieved from 2413-1 12, or 
retrieval efficiency degrades to the point of cost prohibition (a.k.a. limits of technology). 

Two interruptions in operations are estimated to occur to perform cross-site waste 
transfers from the recipient vessel 241-SY-102 to the East area DST. These intemptions 
are in addition to the weekly suspension of operations to perform line flushes and static 
leak tests. Each transfer shutdown period is approximated to require 30 days to complete 
all activities. It has been assumed that the tank will initially be emptied to the greatest 
extent and not require a pre-retrieval waste transfer from 241-SY-102. The dissolution 
ratio is assumed to be 2.3 to 1 (i.e., approximately 2% gallons of water added to dissolve 
1 gallon of saltcake) and the retrieval efficiency is expected to be improved over the 
nominal operating efficiencies of previous saltwell pumping operations by using the 
Sundyne pumping system. In this configuration, assuming a 10 gpm average pumping 
rate, the retrieval campaign is anticipated to take approximately 8 'h months (see 
calculation 4412.070.PCAL.001 in Appendix C). The current estimated retrieval 
duration may be reduced if alternative pumping technologies and retrieval methods are 
identified and evaluated. 

The existing design of the saltwell pumping system is to exclude particles greater than 
1/20 of an inch, maximum size of opening in saltwell screen material, removal of solids 
with a size larger than this dimension can not be performed by the saltwell system. The 
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saltwell pumping system was designed to remove supernatant and interstitial liquid that 
enters the saltwell screen, an ideal application for the LVDG retrieval demonstration. As 
the result of the saltwell pumping systems inability to transport solids a secondary 
pumping system or technology may be deployed in conjunction with the saltwell 
pumping system to achieve necessary waste volume removal and potentially improve 
upon the projected duration of the retrieval campaign by accelerating the retrieval transfer 
rate. 

The dissolution ratio estimate (2.3:l) was based on the production of a 5 molar sodium 
solution. A fully saturated sodium solution is assumed as being 10 molar. Dip tubes 
installed in the saltwell will measure specific gravity, which in turn will be used to 
estimate the solution saturation. The recovered solution dilution ration will be based on 
that typically used by Interim Stabilization for saltwell pumping. Saturated solutions are 
diluted one to one with water. Recovered solutions with a saturation of 5 molar or less 
will not be diluted for transfer to the DST system. Dilution will increase from zero up to 
a maximum of one to one (1:  1 )  for saturations ranging from 5 to 10 molar, respectively. 
As long as the dissolution is effective enough to generate at least a 5 molar sodium 
solution the DST waste volume generated will not change based on saturation (a.k.a. 
retrieval effectiveness). 

2.2.1 
Liquid waste will be removed from 241-S-112 via a saltwell eductor pump and a piping 
system connected to receiver 241-SY-102. The preliminary design concept for the waste 
removal portion of the system is functionally identical to existing Interim Stabilization 
waste retrieval systems. The WRS therefore offers the same degree of reliability and 
maintainability as the current Interim Stabilization system. 

2.2.2 Water Distribution System Components and Functions 

Water will be added to 241-S-112 utilizing the temporary water supply installed by the 
Interim Stabilization Project (see Section 1.4.1). Above ground piping and pipe supports 
will be required to extend the service the approximate 200 feet from 241-S-110 to the 
solvent distribution system at 2414-112. Intermediate pipe supports, heat trace and other 
requirements listed in ECN 660754 will apply to this extension. Self-regulating heat 
tracing will minimize maintenance needs and a flow control loop will be installed to 
measure and control water addition. Pre-installation maintenance of the existing 
infrastructure used by the Project (i.e., replace valve packing, equipment calibration) 
should minimize field maintenance over the relatively short utilization time (i.e., 
approximately 9 months). While none of this equipment is required for saltwell 
pumping, it is relatively simple to maintain and therefore represents only a moderate 
incremental maintenance burden compared to current Interim Stabilization activities. 

The water added through the dissolution distribution system may be heated to accelerate 
dissolution. At this time, the preliminary engineering development and associated cost 
estimate assumes that the water supply will not require heating and will be introduced to 
the tank at ambient temperature (Section 2.2) 

Saltwell Pumping Components and Functions 
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2.2.3 Ancillary Components and Functions 
The data acquisition system for the WRS will consist of dip tubes to monitor tank waste 
level and SpG; flow measuring equipment, interstitial liquid measurement equipment; 
and a CCTV camera for observation of in-tank events. Psychometric monitoring 
equipment to measure ambient conditions, exhauster flow rates, outlet conditions, and 
other parameters may be required if the uncompensated performance of the LDMM 
systems is not sufficient. Uncompensated performance means that the readings have not 
been corrected for error factors. Error factors may hide a leak or may lead to the 
incorrect determination that the tank contents have leaked. With the exception of the 
CCTV, psychometric monitoring equipment and other possible LDMM equipment, and 
modifications described in Section 2.1.2, all of the data acquisition equipment is currently 
used for Interim Stabilization. 

The portable exhauster currently installed between 241-S-103 and 241-S-106, POR-004, 
will be relocated to near the 241-S-112 Condenser Pit. A demister will be added to the 
exhauster inlet, which will drain to Riser 16. The exhauster will maintain a stable 
negative pressure within the tank and prevent saturation of the breather filter. The outlet 
will connect to the existing condenser pit. The existing pit cover (Drawing H-2-38785) 
will be replaced with a cover and integral riser. The new cover will bolt to the pit and be 
sealed with a compressible gasket. A flexible hose will connect the exhauster to the riser 
on the condenser pit cover. 

The retrieval system will be monitored and controlled from a PIC skid located near the 
241-S-12A Pump Pit. This skid is essentially the same skid used for saltwell pumping 
activities with minor modifications as discussed in Section 2.1.2. The skid includes a 
PLC, an air compressor (that connects to the weight factor instrumentation in the tank), 
an 80-gallon water tank (for instrument purge and priming the pump), and controls for 
the pump. In addition to monitoring and controlling the retrieval process, the PIC skid 
also will send signals to the 242-S Evaporator Facility so that the process can be 
monitored remotely from outside the 241-S Tank Farm. 

Tank corrosion inhibitors will be added from a chemical injection skid upstream of the 
three sprinkler lines and downstream of the connection to the central Pump Pit, if 
required. Chemical injections will be made in accordance with a Process Control 
Strategy for 241-S-112 Retrieval to be developed during the conceptual design phase of 
the project. Determination of batch-feed adjustments will be performed after analyzing 
data from computer modeling and/or grab sampling. A valve will be installed to isolate 
the chemical injection supply from the Water Distribution System. 

Because the corrosion inhibitors will deplete at varying rates over the extent of the 
retrieval campaign, adjustments to the chemical injection rate will be required 
periodically. A sample station will be located in the 241-S-12A Pump Pit, if required. 
Samples taken at the station will be used to determine the pH and salt concentration of 
the waste stream leaving 241-S-112. This information can then be used to adjust the rate 
corrosion inhibitors are added to the tank by the Chemical Injection System. 
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2.2.4 Waste Transfer System 

The waste transfer lines will consist of existing temporary hose-in-hose transfer lines as 
well as existing encased pipe with flexible jumpers in the Valve Pits. Leak detectors 
located in the 241-S-C and 241-S-A Valve Pits and 241-S-12A Pump Pit will be 
monitored at the PIC skid. The 241-SY-A and 241-SY-02A Pits will be monitored from 
the 242-S Evaporator Facility and Instrument Building 241-SY-271. The 242-S 
Evaporator, the 241-SY-271 Instrument Building and the tank monitor and control 
system (TMACS) will connect to the PIC skid so that the WRS will shutdown upon 
detection of a leak in either farm. 

2.2.5 DST System 

Tank SY-102 has been identified as the DST to receive waste generated during the 
241-S-112 Saltcake Retrieval Demonstration. Tank 241-SY-102 has an active ventilation 
system, leak detection system, and continuous air monitor (CAM) alarm system. In 
addition to these systems, dome pressure, waste and dome temperature, combustible gas 
concentration and liquid level will be monitored for WRS operations at 241-S-112. 
These signals will be monitored by the PIC skid and off normal conditions of these 
signals will initiate a shutdown of the retrieval operation, including pumping system and 
water addition system. The PIC skid PLC will be provided with a data link for transfer of 
operational data from the 241-SY Farm interfaces as shown on Drawing 4412-0470- 
IDWG-101 (Appendix C). 

It is assumed that the two cross-site transfers will be required from 241-SY-102 to 
support the continued retrieval from 241-S-112. Approximately 1.34 Mgal of solution 
will be produced over the campaign. This assumes the waste transferred (into the DST 
System) is an average 5 molar sodium solution (see calculation 4412.70.PCAL.001). 
Calculation performed will be refined after 2414-1 12 waste samples are analyzed and 
more detailed information is obtained. Further, the waste retrieval will be discontinued 
during the transfer periods. The two transfers will each total approximately 500 kgal and 
approximately 300 kgal of waste (800 kgal) will be left in 241-SY-102 at the conclusion 
of the 241-S-112 waste recovery efforts. The infrastructure wilf have to be in place to 
support the transfer and receipt of this waste into the East area DST System. This will 
require integration and coordination between the demonstration retrieval project and the 
DST System and Projects. 

- 

2.3 LEAK DETECTION, MONITORING AND MITIGATION STRATEGY 

The LDMM Strategy for the 241-S-112 Saltcake Waste Retrieval Demonstration is under 
development parallel to the preliminary engineering effort. The 241-S-112 Functions and 
Requirements (a.k.a. S-112 TPA F&R) document is required for submittal to the 
Washington State Department of Ecology (Ecology) by December 30,2001 in 
accordance with TPA milestone M-45-03-T03. The S-112 TPA F&R, once approved by 
the stakeholders, will establish the strategy for LDMM and operations. 

One of the Tank S-112 retrieval demonstration goals is to establish performance 
characteristics and limits of an integrated retrieval and LDMM system designed to 

,- 
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minimize leakage during retrieval, if it occurs, and to detect leakage within a risk-based 
performance envelope. An integrated LDMM and retrieval strategy will therefore be 
employed to manage the risk posed by potential waste leakage during Tank S-112 
retrieval using the best available leak detection, leak monitoring, and leak mitigation 
technologies economically achievable. The preliminary strategy developed for the 
retrieval and LDMM demonstration is based on a risk-based retrieval release protection 
strategy and the Retrieval Performance Evaluation (RPE) process, as well as technology 
and programmatic considerations. The RPE methodology is used to assess the long-term 
risk from tank residuals (Le., past leaks, leak losses, and residual tank waste) following 
retrieval to establish system performance requirements that are protective of human 
health and the environment. When integrated with the retrieval technology, the risk- 
based approach establishes the minimum leak detection limit as a function of potential 
retrieval leak loss volume and residual waste remaining in the tank following completion 
of retrieval activities. The minimum acceptable leak detection limit is used to develop 
the target leak detection rate for the LDMM system, direct the LDMM methods selection 
and operations strategies, and develop release response actions for use during retrieval 
operations. This retrieval release protection strategy allows for a tank-specific LDMM 
strategy to be developed for each SST based on its process history and posed risk. 

Upon completion of the Tank S-112 retrieval activities, this demonstration will provide a 
basis (along with other SST retrieval projects and demonstration lessons learned) for 
deploying retrieval and LDMM technologies in the remaining SSTs. 

The primary method for LDMM proposed for the Tank S-112 Retrieval Demonstration 
utilizes both tank internal and external systems. The internal tank system includes 
provisions for both static and dynamic volumetric inventory balancing by conventional 
methods. External leak detection will be performed by routine surveillance using the 
existing drywell casings and a radiation monitor. In the event a leak occurs and goes 
undetected by the primary internal method, the secondary external method should detect 
the leak, by measuring the increased radioactivity in the soil column. External leak 
detection systems, other than drywell monitoring, are unproven in the scale and 
application required for this retrieval. Further evaluation and testing of alternative 
external systems is required prior to implementation (besides the baseline method of 
drywell monitoring) (RPP-8476). 

The preliminary LDMM system for the 241-S-112 saltcake dissolution retrieval 
demonstration consist of a combination of the following: 

Leak detection: In-tank volumetric system and external method 

Leak monitoring: In-tank volumetric system and external method 

Leak mitigation: Minimization of tank liquid inventory and retrieval campaign 
duration 

. 

2-11 



RPP-7526 Rev 1 

2.3.1 Leak Detection 

The requirement to detect liquid waste releases from an SST during waste retrieval 
operations is quantified using a graded approach. While a very small leak may be 
undetectable using any of the available technologies, leaks with environmental impacts 
must be detected. The leak rate determination is expressed in terms of the risk or 
programmatic based on retrieval release criterion (RRC). Upon evaluation of the tank- 
specific requirements, a TLDR can be established. The requirement is as follows: 

The TLDR requirement will be less than or equal to the RRC divided by the 
expected duration of the retrieval campaign. 

From this requirement, it is apparent that the retrieval campaign duration will play a 
major role in determining the acceptable TLDR. 

The next requirement is to consider the performance of the leak detection system. This 
requirement is intended to reduce the possibilities of false alarms and includes all errors 
and uncertainties associated with the instruments, means of measurement, and analysis 
method. The requirement is as follows: 

The performance of the leak detection method or combination of methods 
will have a probability of detection of 95% against the TLDR and a 
probability of false alarm less than or equal to 5%. 

The leak detection system or technology selected is required to be operable or functional 
during the entire retrieval campaign. The requirement is as follows: 

The leak detection method or combination of methods shall be functional 
during all retrieval operations. 

In the event the TLDR is below the LDMM system performance capabilities then the 
Best Available Technology, Economically Achievable (BATEA), will be selected and 
deployed. Based on the preliminary RPE output, the TLDR for S Farm (including 241- 
S-112) will be well below the system performance limits (SPL). The only currently 
available leak detection technologies with proven performance histories in application in 
Hanford tanks (or similar applications) are volume balancing methods (internal) and 
drywell radiation monitoring (external). 

2.3.1.1 In Tank Leak Detection 
Volumetric inventory balance techniques require that a system be established such that all 
of the inputs and outputs are known. For 2414-1 12 this will require volumetric 
measurement of the inflow, outflow, and change in inventory. Primarily, only liquids 
will flow into or out of the tank. The volume in the tank however, consists of solids, 
liquids, and even a gaseous void fraction. Estimates of the volume of solids and gases 
present in the tank at any given time will have a high degree of uncertainty. The liquid 
volume in the tank however, can be measured and estimated with a relatively high degree 

i- 
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of confidence. The liquid will flow to form a level, measurable surface, and conform to 
the shape of the tank. Because the geometry of the tank is known, a volume can be 
calculated by obtaining a single level measurement on a free liquid surface. For this 
reason, only the liquid volume will be measured as part of the volumetric inventory 
balance for 241-S-112. This approach is consistent with the leak mitigation strategy, as 
insoluble solids and gases will not “leak” into the soil. 

Four primary error sources associated with volumetric leak detection have been identified 
for the 241-S-112 retrieval. These error sources are associated with the following 
measurements: 

9 Volumetric inflow 

= Volumetric outflow 

Additional error is introduced from changes in barometric pressure and temperature, 
which can be minimized by measurement and compensation. These sources are not, 
however, significant contributors to the total measurement error. These external error 
sources will require identification and design compensation measure, which will be 
defined in a latter project phase. 

Volumetric inflow and outflow are easily measured directly using flow meters with 
known and measurement accuracy. The liquid volume measurement (by level) can be 
more difficult to accurately obtain. In the absence of a free liquid surface, the interstitial 
liquid level (ILL) will not be uniform throughout the entire tank. Saltwell pumping of the 
SSTs by Interim Stabilization has demonstrated that fluid flow through the waste matrix 
is very slow. Often months are required for the ILL measured in the saltwell casing and 
LOW to become relatively equal (the discrepancy is primarily contributed to capillary 
action in the waste matrix. Numerous measurements are then required to obtain an 
accurate liquid profile. The more liquid level measurement locations, the greater the 
accuracy in the volume estimate. Filling the tank to a level where a free liquid surface is 
present will eliminate this problem, however is contrary to the leak mitigation strategy of 
liquid inventory reduction. 

The main criterion for successful implementation of a volumetric methodology for leak 
detection in 2413-1 12 is the presence of a measurable liquid level in the tank before, 
during, and after operation. Methods for measuring, and interpreting, interstitial liquid 
level need to be refined and final design concepts selected prior to definitive design of the 
LDMM system. Additionally, testing with actual waste samples is required to determine 
the effects of dissolution on solventkolution volume and the correlation between 
saturation and specific gravity. Dynamic and static volumetric inventory balance leak 
detection techniques are described in the following sections. 

~ 

Level measurement (and volumetric conversion) 

Volumetric changes resulting from chemical reaction or dissolution 
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Second to the volumetric inventory estimate error, is the error introduced by dissolution. 
Chemical reactions are not anticipated during the retrieval and are considered an error 
source. Dissolution, however, will occur continuously over the entire campaign. The 
successful completion of the retrieval project relies on the fact that the waste is comprised 
primarily of soluble constituents. As the waste dissolves the solvent (water), becomes 
saturated with the solute (waste salt). The result is an increase in liquid volume. For the 
initial portions of the waste retrieval campaign the solution will be predominantly 
saturated with sodium constituents. As the retrieval progresses and the sodium are 
depleted, the less soluble constituents will be dissolved. The result is a continuously 
changing dissolution ratio. For example, one gallon of water added at the onset of 
operations may produce 1.4 gallons of solution, while a gallon toward the end will only 
produce 1.2 gallons (this example is provided for illustrative purposes only). The 
accuracy of the compensation for dissolution will then become dependent upon how well 
the dissolution process is understood before retrieval, monitored during retrieval, and the 
initial constituent inventory estimates (chemical and porosity). 

Test should be performed on actual waste sample to develop a model for the anticipated 
dissolution process. Correlations should then be made to directly measurable 
characteristics (e.g. specific gravity, speed of sound, opacity, etc.) to allow for real time 
compensation in the volumetric calculation. Analytical laboratory results that take days 
or months to acquire after samples are obtained, will not allow for continuous leak 
detection. It would be far from optimal to implement a system, which would detect a 
leak a month or longer after it occurs. Sampling will however allow for verification 
and/or adjustment of the dissolution model through the process. 

Based upon the available data, a strategy and method@) for in-tank leak detection have 
been developed. The preliminary LDMM strategy for 241-S-112 consists of in-tank 
dynamic testing (during retrieval operations) and static testing (operations suspended), 
and ex-tank drywell monitoring. 

2.3.1.1.1 Dynamic Leak Detection 
Dynamic leak detection will be performed while retrieval operations are ongoing. The 
volume of water added, waste removed, liquid level, and specific gravity will be 
measured continuously. An algorithm, or formula, will be used to take the inputs and 
determine if an inventory discrepancy greater than the instrument error exists. A 
discrepancy in the 241-S-112 liquid inventory greater than the error associated with the 
measurements will be used as an indication of a leak. Samples may be taken throughout 
the retrieval campaign to adjust the dissolution model and maximize the accuracy of the 
compensation for dissolution. 

A free liquid surface is assumed to not be available during retrieval operations for 
measurement. A liquid profile will be produced using the only two level measurement 
locations available: the dip tubes in the saltwell casing and the LOW. These 
measurements along with the waste porosity estimates and dissolution model will be used 
to calculate the liquid (solvent and solution) inventory. 
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.- 
Table 2-1 provides a list of measurements that are required, the proposed method of 
obtaining the measurement, and the intended purpose. 

Table 2-1 Equipment List for Dynamic Inventory Balance Leak Test 

Free Liquid Surface Level 
Inside retrieval tank 

Specific Gravity 

Interstitial Liquid Level 
Inside rerrieval tank 

Free Liquid Surface Level 
Inside receiver tank 

Volumetriclmass flow into 
rerrieval tank 

Volumetriclmass flow out- 
of retrieval tank 

Volumetriclmass flow into 
receiver tank 

Additional Error 
Compensation 

Chemical Analysis of 
recovered solution 

Dip tubes (pressure 
transducer) 
Level gage 

Dip tubes (pressure 
transducer) 

Gamma Probe and 
LOW 

Level Gauge 

Flow Meter 

Flow Meter 

Flow Meter 

Pressure, 
Temperature, etc 

Batch Sample and 
Laboratory Analysis 

Indirect measurement of free liquid surface in the 
pump well. Input into algorithm for modeling ILL 
profile. 

Indirect measurement of liquid specific gravity 
pump well. Input into algorithm for compensation 
of dissolution. 

Indirect measurement of interstitial liquid level in 
the retrieval tank. Input into algorithm for 
modeling ILL profile. 

Direct measurement of free liquid surface in 
receiver tank. Secondary verification of outflow 
from retrieval tank. 

Direct measurement of volumetric or mass flow of 
dissolution water into the retrieval tank. Primary 
inout into the leak detection aleorithm. 

~ ~ 

Direct measurement of volumetric or  mass flow of 
waste out of the retrieval tank. Primary input into 
the leak detection algorithm. 

Direct measurement of volumetric or mass flow of 
waste into the receiver tank. Redundant check on 
volumetridmass flow of waste out of retrieval tank. 

Tertiary measurements acquired at TBD locations 
for the purposes of improving detection accuracy. 

Verification andlor adjustment of dissolution model 
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Inside retrieval tank 

Additional Error 
Compensation 

2.3.1.1.2 Static Leak Detection 
Static leak detection is largely the same as dynamic leak detection with the absence of an 
inflow or outflow from the tank. This allows the tank to be treated as a closed loop 
system. Volumetric precision methods (static leak tests) measure changes in the liquid 
surface and convert these level changes to volume changes using the known geometry of 
the tank and waste porosity estimates. Compared to dynamic leak detection, there is a 
high degree of precision by the elimination of several variables. The precision of the 
static test is a function of the following: 
9 Equilibrium of the tank (amount of ongoing dissolution or flowing liquids), 

9 Accuracy of the liquid level measurement, and 

= Estimated waste porosity. 

In general, the longer the duration of the static test the greater the accuracy. The longer 
the duration allowed for the tank to reach equilibrium, the more accurate the static test. 
The accuracy will continue to increase with the duration of the test as long as the 
influences of error associated with the input measurements are relatively small 
contributors. For longer test durations, the uncertainty associated with the input variables 
establishes a maximum accuracy threshold, which cannot be extending the test duration. 

An accurate leak detection system is desirable for the reduction of risk. Unfortunately, 
the longer the test duration (to reach equilibrium and perform the test) and greater the 
frequency of tests, the longer liquid is present in the tank. The leak mitigation strategy is 
to minimize both the liquid volume inventory and duration that liquid is present. A 
compromise between the two will have to be reached, based on the performance 
expectations of the system developed. 

LOW 

Pressure. 
Temperature, etc 

rebieval tank. Input into algorithm foi modeling ILL 
profile. 
Tertiary measurements acquired at TBD locations for 
the purposes of improving detection accuracy. 

Table 2-2 Equipment List for Static Volumetric Precision Leak Test 

, _.r .--- I \r._"l-._ 
transducer) I ~~ 

pump well. Input into algorithm for modeling ILL 1 I Inside retrieval tank 
profile. I Level gage 

I Gamma Probe and I Indirect measurement of interstitial liquid level in the Interstitial Liquid Level 
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Figure 2-3: Static Leak Detection Instrumentation 

GAMMA PROBE 

241 4-1 12 

Based on LVDG retrieval rates and anticipated operational scenarios, a duration of 168 
hours of continuous retrieval operation between static leak test frequency was selected to 
maximize operational continuity while providing acceptable operational checks of tank 
integrity. This duration corresponds to the standard time between line flushes now used 
by the Interim Stabilization project and incorporated into the preliminary 241-S-112 
retrieval operation strategy. An eight-hour static test will be performed during the 
shutdown period to perform the weekly flushes. This selected duration is based on the 
desire to mitigate tank leakage by reducing the retrieval duration. Additional retrieval 
duration time associated with static leak testing provides more time for an undetected 
leak to contaminate the soil column. 

Leak tests may also be performed during any unanticipated outages. The duration of 
these tests will be dependent upon the length the tank remains in equilibrium. 

2.3.1.2 Ex-Tank Methods 
A variety of ex-tank methods with potential utility at Hanford have been identified and 
evaluated (RPP-6797). Testing of six ex-tank methods are underway and results from the 
testing are not anticipated until later this year (RPP-8476). A final determination of 
which ex-tank leak detection method, if any, cannot be made until the completion of this 
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first round of testing. None of the tested technologies will be recommended for 
implementation unless the testing reveals a system capable of meeting the performance 
requirements (or exceeding the static leak testing performance expectations). The 
identified BATEA will btutilized. 

In the absence of any data, the existing drywell casings and radiation monitors will be 
used exclusively for ex-tank leak detection. 

2.3.2 Leak Monitoring Design Concepts 

Leak monitoring is the quantification of a liquid waste release volume from an SST after 
detection of a leak, during or after waste retrieval operations (only past leaks are 
excluded). A leak volume estimate must be accurately predicted to quantify the 
environmental impact resulting from a leak. The requirement for leak monitoring is as 
follows: 

Estimate the total volume of a release, if one occurs, and the accuracy of this 
estimate. 

The accuracy of the estimated leak is necessary to establish the probability that the 
TLDR, or the RRC has, or has not, been exceeded. 

The same technologies and methods used to address the leak detection function can also 
be used to address the leak volume quantification requirements for the leak monitoring 
function. The same internal volumetric method recommended for leak detection can also 
provide calculations of leak rate as part of the tests. The flow rate and estimate of when 
the leak initiated can be used to estimate the volume of a release. 

If a release were to occur, the volume could be estimated from the results of the 
volumetric tests conducted before, during, and after retrieval operations. Estimating the 
volume of a release produced by retrieval operations requires that the integrity of the tank 
be known immediately before retrieval operations begin. The most accurate estimates 
can be made if the test conducted immediately before the retrieval operations begin 
indicates that the tank is non-leaking. 

2.3.3 Leak Mitigation Design Concepts 
The primary goal of the LDMM system is to employ a technology that can prevent or 
mitigate the potential for a leak to result during waste retrieval operations and/or can 
minimize the impact of a leak. The following requirement identifies an administrative 
control for implementation of a plan to minimize the risk to the environment and to 
minimize any potential human health effects. The requirement is as follows: 

A tank-specific leak response and mitigation plan shall be developed that 
minimizes the leak risk potential and reduces the environmental impact of a 
leak, if one occurs during waste retrieval operations. 
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L 

Leak mitigation is the primary means of minimizing environmental impact caused by 
releases during retrieval of SST waste. By designing retrieval systems with leak 
mitigation features, such as reducing the amount of free (drainable) liquids and 
minimizing retrieval operations duration, potential leak volumes can be minimized. 

Minimization of liquids in 2414-1 12 during retrieval operations is an important 
consideration in minimizing environmental damage, should a leak occur. To minimize 
liquids within 241-S-I 12 during retrieval operations, the rate of liquid addition will be 
controlled to approximately match the rate of liquid removal. The liquid inventory will 
be maintained at a minimum level at all times. In the LVDG dissolution retrieval 
method, the removal of saturated liquid via the saltwell pump will be limited by the flow 
rate of liquids through the waste to the saltwell screen. Historically, maximum flow rates 
of approximately 4 to 6 gpm have been recorded during saltwell pumping operations. 
The new saltwell pumping system is anticipated to increase this outflow to approximately 
8 to 10 gpm. This flow rate is established from initial testing performed in shop 
demonstrations and preliminary results of units installed in 241-AX-101, 241-BY-105 
and 241-BY-106. The flow rate of water introduced into the tank via the Water 
Distribution System spray nozzles will be adjusted to match the flow rate of waste 
discharged from the tank via the saltwell pump. Because the distribution pattern of the 
water on the surface of the waste is dependent on flow rate through the sprinkler nozzles, 
adjustment of the water introduction rate may be time-averaged (Le., operated part-time 
at design flow rates and secured part-time to achieve desired average flow rate). 

In addition to reducing the liquid inventory, retrieval operations will be accelerated to the 
greatest extent possible to minimize the duration liquid is present. Measures to accelerate 
the retrieval include: 
9 

9 

. 
Utilizing the larger capacity saltwell pumping system. 

Operating 24 hours a day, 7 days a week. 

Minimizing the static test frequency. 

Reducing static leak test frequency. 

The alternative of not retrieving the S-I12 waste will result in its eventual and certain 
release, when the tank ultimately fails. If the tank is not retrieved, the risk is proportional 
to the curies trapped in the residual waste (523,000 gallons). The assured eventual 
release of all 523,000 gallons if the tank is not retrieved carries a much higher risk than 
the potential loss that might occur during retrieval. The risk of not retrieving is estimated 
to be about 1,000 times greater than if the waste is retrieved and a leak does occur during 
retrieval, based on historical Hanford tank leak data. Therefore, any waste retrieval will 
reduce the long-term risk to human health and the environment. 

2.4 AUTHORIZATION BASIS ASSESSMENT 
The scope of work identified in this Preliminary Engineering Report for demonstration of 
saltcake dissolution retrieval is based to a large extent upon activities that have been 
previously analyzed and documented (saltwell pumping) in the Tank Waste Remediation 
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System Final Safety Analysis Report (a.k.a. E A R ,  "F-SD-WM-SAR-067). An 
assessment of the project's proposed configuration and operating strategy against the 
approved Authorization Basis (AB) provided in the FSAR should be performed during 
the early conceptual design phase to verify that these activities are within the operating 
limits bounded by the FSAR. The planning presented in this report includes performance 
of an AB assessment and preliminary hazard analysis during the conceptual design phase 
of the project, followed by development of additional documentation to support 
incorporation of the dissolution retrieval systems into the FSAR during the detailed 
design phase. It is expected that only minor descriptive changes will be required and that 
this information can be included as part of the annual AB update performed by Tank 
Farms personnel. 

2.5 PERMITTING 
An Environmental Approvals and Permitting Plan prepared for the Saltcake Dissolution 
Retrieval Project (RPP-7596) describes the environmental actions, required permits, and 
other agency approvals affecting the project. This document, which addresses 
deployment of the dissolution retrieval system in 241-S-112, presents a strategy and plan 
for meeting environmental requirements during construction and installation of systems, 
structures, and components for waste retrieval. The Environmental Plan includes a 
summary of required permits and approvals, planning assumptions, cost estimates, and 
schedule information for implementing the selected environmental permitting strategies. 
The information provided in this document has been used as the basis for rough order of 
magnitude cost and schedule information presented in this Preliminary Engineering 
Report. 
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3.0 DEVELOPMENT AND EVALUATION 

3.1 RETRIEVAL OPERATIONS 

Two primary modes of operation were considered for the introduction of solvent to the 
tank: intermittent and continuous. For both methods of addition, it is assumed that the 
saltwell pumping extraction of solution will be continuous. An additional operational 
mode was considered that could be implemented with both continuous and intermittent 
solvent addition: solventlsolution recirculation. One objective of the 241-S-I 12 Saltcake 
Retrieval Demonstration is to minimize the volume of DST space consumed by 
identifying methods of maximizing the saltcake dissolution rate through effective 
utilization of the solvent distribution and minimizing retrieval duration by incorporating 
effective waste transfers. 

3.1.1 Intermittent Water Additions 
The operating approach for intermittent solvent addition would be to increase the rate of 
addition and decrease the duration of addition proportionally to balance with the removal 
over a given period of time. For example, the introduction rate could be tripled for an 
eight-hour period such that the average introduction rate over a twenty four-hour period 
is equal to the rate of solution removal. 

The primary advantage to this alternative is that less automation may be required for this 
alternative; an operator could manual turn the system on and off during the same shift. 
This alternative will also allow for solvent introduction at higher flow rates than the 
saltwell pump is capable of recovering (8 to 10 gpm). This may be required in order to 
increase the water distribution range to cover the entire waste surface area. The primary 
disadvantage for this alternative include: . Increased liquid inventory and potential leak volume 

Increased likelihood of waste channeling, short circuiting, and decreased retrieval 
efficiency 

Process control difficulties from varying solution saturations. 

Part of the leak mitigation strategy is to minimize the liquid inventory in the tank at all 
times. In this way the potential leak volume is minimized. If a leak is detected during 
retrieval, the duration that waste is leaking is a function of the liquid inventory and 
duration to remove the liquid inventory. In the intermittent water addition alternative, the 
rate of addition would be greater than the rate of removal (during the addition period) and 
an inventory of solvent would accumulate in the tank. 

The saltwell pumping system removes liquid from the salt matrix at the same rate that the 
liquid is relinquished. Intermittent liquid additions will add water at a rate greater than 
the removal rate. It may be difficult to control the duration of additions as to not exceed 
waste saturation. In the event the waste is completely saturated and water is still added, 
short-circuiting will occur. This will result in either channeling andlor over-surface flow. 

i 
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Neither scenario is desirable and will result in unsaturated or not fully saturated solution 
from reaching the saltwell pump. This will decrease retrieval efficiency, result in varying 
dilution ratios and/or increased waste volume generation, and complicate the chemical 
adjustment requirements, if required. 

The potential shortcomings of this alternative could be reduced to some extent by 
monitoring the specific gravity of the solution in the well (via dip tubes) and suspending 
water additions to the tank when the solution density begins to decrease. 

3.1.2 Continuous Water Addition 
The operating approach for continuous solvent addition would be to match the rate of 
solvent addition to the rate of solution removal. A steady state would be achieved where 
the inventory of liquid within the tank is minimized at all times. This requires that the 
water introduction system be automated such that the flow rates in and out of the tank be 
balanced at all times. The advantages to this method are the elimination of the potential 
problems that could result from intermittent additions (see Section 3.1.1). 

This alternative is selected for the retrieval of 2413-1 12 primarily due to the concerns 
over DST space limitations. Steady-state retrieval operations will allow for accurately 
diluting the recovered waste stream. Varying solution saturation levels would likely 
result in over dilution in the event of tank over saturation. This in turn would result in an 
increased waste volume being sent into the DST system. 

The precise means of operating a continuous addition system is not completely resolved. 
The proposed design utilizes three solvent addition points (a.k.a. sprinklers), which could 
operate simultaneously or singularly. In the event sufficient coverage cannot be obtained 
by utilizing a 2 1/2 to 3 gallon per minute flow, the flow could be increased to 8 to 10 
gallons per minute. One sprinkler would operate for a set duration, be turned off, the 
next sprinkler turned on and the process repeated. 

3.1.3 Solution Recirculation 
Considerable uncertainty exists surrounding the ability to manage the removal of only 
saturated solutions from the tank. Initially, it is anticipated that the solvent added will 
quickly saturate and only saturated solutions will collect in  the saltwell screen. As waste 
volume gets low and the more soluble waste constituents have already been recovered, it 
is likely that the collecting solution will be less than fully saturated. There are two 
potential means of managing this likelihood: stopping and allowing more time for 
dissolution and solvent recirculation. There is little doubt that the added agitation of 
recirculating the solution will speed the dissolution process. 

The complexity (and associated costs) of adding a method of solution recirculation must 
be weighed against the time (and subsequent costs) gained by utilizing the system verses 
not using such a system. At this time, a solution recirculating system is not 
recommended. However, the retrieval schedule narrowly fits within the operating 
window outlined in the TPA milestones. Solution recirculation may be one means of 
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accelerating the waste recovery schedule and should be thoroughly evaluated in the 
conceptual design phase of the project. 

3.2 WATER DISTRIBUTION CONFIGURATION 

The risers available on 241-S-112 were examined to identify potential installation 
locations for a water distribution system. Combinations of one, two, three, and four 
“sprinkler arrays” were considered to effectively cover the waste surface with solvent. 
There are numerous obstructions suspended from the tank dome. The most significant 
obstructions are the saltwell screens in Risers 5 and 13. Other obstructions include the 
liquid observation well in Riser 8 and temperature probe in Riser 4. The “shadowing” 
effect from this equipment varies for the various sprinkler array options. 

3.2.1 Single Sprinkler Option 
The single sprinkler approach is to install a sprinkler centrally in Riser 13 (see Figure 3- 
1). The large shadow created is the result of the saltwell screen in Riser 5. The sprinkler 
nozzle range would have to be near 40 feet radially to effectively cover the entire waste 
surface. This approach offers numerous disadvantages, which eliminated this option 
from further consideration. The primary disadvantages include: 
* Requires removal and disposal of the saltwell screen from Riser 13 (Long Length 

Contaminated Equipment [LLCE]) 
Large shadowed area created by saltwell screen in Riser 5 
Minimal control over application of solvent = 

Figure 3-1: Single Sprinkler Option 

0 No Coverage 
E3 Single Coverage 
+ Sprinkler 
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3.2.2 Dual Sprinkler Option 
The dual sprinkler approach is to install sprinklers in diametrically opposed risers. As 
can be seen from Figure 3-2, this option is only marginally better than the single sprinkler 
option, only eliminating the shadowing effects caused by the saltwell screen. Sprinkler 
installation risers would be a significant concern with this option. The only available 
risers are centrally located and many are occupied with LLCE. For these reasons the dual 
sprinkler option is not considered a viable alternative. 

Figure 3-2: Dual Sprinkler Option 
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3.2.3 Three Sprinkler Option 

The three-sprinkler approach is to install sprinklers in risers equidistant from the center of 
the tank and 120° apart. Risers 11, 14, and 16 are the only available risers suitable for 
this installation option. As can be seen from Figure 3-3, a significant volume of solvent 
(approximately 40%) will be projected against the tank wall. This may or may not be of 
significant concern but sprinkler design issues such as this will be addressed in 
conceptual and definitive design. This configuration will likely clean the tank walls and 
saltwell screens near the center of the tank. Additionally with three sprinklers, there is 
some added control over &he dissolution process. If a particular section of &he tank is 
being removed more quickly, the sprinkler supply of solvent to the area could be throttled 
or turned off until the other areas catch up. 

This option will require the removal and relocation of two pieces of equipment. The 
breather filter and SHMS on Riser 14 will require removal and relocation, or replacement 
and disposal. For the purposes of the estimate the SHMS cabinet will be relocated and 
the breather filter replaced. 

Figure 3-3: Three Sprinkler Option 
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3.2.4 Four Sprinkler Option 
The four-sprinkler approach is to install sprinklers in risers equidistance from the center 
of the tank and 90" apart. Risers 1 , 2 , 3 ,  and 4 or Risers 5,6,7, and 8 are the only 
available risers suitable for this installation option. Riser 3 contains a level gauge, 
Riser 4 contains a temperature probe, Riser 5 a saltwell screen, and Riser 8 contains a 
LOW. A LLCE removal will therefore be required for installation in either 
configuration. One LLCE removal is required for the first option and two for the second. 
For this reason, Risers 1,2,3,  and 4 were chosen for this alternative arrangement. As can 
be seen from Figure 3-4, there is significant overlap in the sprinkler coverage due to the 
near central location of the four risers. This is far from an ideal configuration. A 
stabilized tank results in a concave waste surface with the waste at the center of the tank 
several feet lower than near the periphery. The near center location of the installation 
risers also eliminates most of the ability to control the dissolution process. Shutting off 
two of the sprinklers will still provide nearly even coverage. Additionally, this option 
eliminates many of the available risers, leaving a riser shortage. If this option were 
chosen, it is likely that additional equipment removals would be required to 
accommodate the necessary in tank equipment. Installation of an additional riser is 
considered to be cost prohibitive. 

Figure 3-4: Four Sprinkler Option 
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3.2.5 Preferred Sprinkler Arrangement 
The preferred option is to install three sprinklers in the tank. Utilization of three 
sprinklers is preferred over four sprinklers due to the shortage of available risers as 
discussed in Section 3.3. Utilization of three sprinklers instead of one or two is preferred 
due to the improved distribution of solvent associated with three sprinklers. This 
alternative will wash the tank walls and distribute most of the solvent a significant 
distance from the saltwell pump. This should increase recovery efficiency and shorten 
the retrieval operation duration. Numerous sprinkler designs will have to be evaluated 
during conceptual design to determine the best-suited methodtechnology to distribute the 
solvent. One option shown in Figure 3-5 is to install sprinklers with elliptical spray 
patterns to minimize solvent distribution overlap and overlap. 
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Figure 3-5: Preferred Sprinkler Option 
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3.3 EQUIPMENT PLACEMENT RATIONALE 
Following the placement of the sprinklers in Risers 11, 14, and 16, the remainder of the 
risers required for equipment installations are selected. These remaining pieces of 
equipment are: 

9 Saltwell screen and pump 

Diptubes . Level Gauge(s) 

9 Thermocouple tree 

9 CCTV Camera . Combustibldflammable gas monitor 

9 VentilatiodExhauster system 

* Ventilation condensate return 

9 Ventilation inlet 

Riser selection and placement of each piece of equipment was established based upon the 
following criteria (listed in order of importance): 

9 LLCE removal minimization, . 
= - 
A preliminary recommended riser utilization schedule is included in Table 3-1. 

Equipment performance optimization and shielding, 

Infrastructure and utility modification minimization, and 

Tank S-112, S-Farm, and drywell access optimization. 
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Table 3-1 Riser Utilization 

,. Utilization and Commentf 

3.3.1 
Tank S-112 has a dish-shaped bottom making it critical to locate the saltwell pump at or 
near the tank center to maximize the recovery volume and minimize the liquid inventory 
during retrieval. In addition, the pump should be located in a pit to reduce worker 
radiation exposure and for other associated ALARA reasons. Two risers, which are 
adequately sized (is . ,  12 inches or larger) to meet these requirements, are Risers 5 and 
13. 

Saltwell Pump and Dip Tube Location 

Both Riser 5 and Riser 13 contain saltwell screens. Riser 5 contains an old saltwell pump 
and dip tubes, installed in July 1978, legacy of the last pumping campaign. Riser 13 
contains a newly installed screen, installed in October 2o00, to accommodate a new 
saltwell pumping system to be installed in the second quarter of FY 2002. Interim 
Stabilization has had no success in restarting old pumps after extended down time and 
replacement is always executed. Riser 13 is the preferred riser to contain the pump to 
support the Saltcake Dissolution Retrieval Demonstration due to its central location, 
location within a pit, and size. Utilization of this riser will require removal of the existing 
pump and jumper, pump legs, dip tubes, and lancing of the saltwell screen. The pump 
legs and dip tubes could be cut up and disposed of in a standard burial box along with the 
other removed components. 

An early project demonstration start date could make use of the saltwell pumping 
equipment installed by the Interim Stabilization Project in 2002. This would save 
significant dollars by eliminating otherwise redundant engineering and fabrication efforts. 
Additionally, and most significantly, a LLCE removal and disposal would be eliminated. 
Substantial potential savings could be incurred by coordinating the retrieval with the 
upcoming stabilization campaign. 
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3.3.2 Ventilation Inlet 
The ventilation inlet should be as large as possible, and practical, so as not to impede air 
inflow to the tank. This becomes essential when the waste volume gets low and the 
minimum tank vacuum is restricted to prevent exceeding established negative pressure 
limit. Risers 5,6,7,  and 8 are. 12-inch risers and Riser 13 is a forty-two (42) inch riser. 
The remainder of the risers on the tank are 4-inches. An additional tank access is 
available through the condenser hatchway in the condenser pit. Risers 5 and 13 are in the 
241-S-12A Pump Pit and are occupied with saltwell screens. Riser 8 contains a liquid 
observation well. Riser 7 had been designated as the ventilation riser previously, and will 
serve this purpose again for the dissolution WRS. 

3.3.3 CCTV Camera 
The CCTV camera used to observe the WRS operations requires a 10-inch or larger riser 
to accommodate installation into the tank. Following the logic for the placement of the 
other components, the only available riser is Riser 6. 

3.3.4 Ventilation Exhaust 
Following a similar rationale for the ventilation inlet filter placement, the only suitable 
location for the exhaust stream is the riser in the condenser pit. The other available risers 
are not adequately sized or sufficiently distant from the ventilation inlet. If it is 
determined that active ventilation is required the existing cover plate will be replaced 
with a steel cover with 12-inch flange. The cover plate will seal to the condenser pit with 
a compressible gasket. A flexible duct will connect span the gap between the pit and the 
exhauster. 

3.3.5 Combustible Gas Monitor 

A combustible gas monitor/flammable gas monitor (CGM) may need to be installed in 
the tank dome. Location of this piece of equipment is less critical than the other pieces of 
equipment. Ideally it is located away from the ventilation inlet and outlet. Airflow near 
these locations may skew the actual combustible gas concentration by dilution with 
ambient air. Riser 6 has sufficient room to contain both the CCTV camera and a CGM. 
Location in this riser will eliminate the need for an additional riser entry. If collocation 
with the camera is deemed impractical, the dome space CGM could be. placed in Riser 1 
or 2. Location in Riser 2 would however, place the CGM between the ventilation inlet 
and outlet, possibly resulting in inaccurate flammable gas concentration readings. Interim 
Stabilization previously placed a CGM directly below the Pump Pit cover plate on other 
installations where a CGM was required, if a CGM is required to support 241-S-112 
waste retrieval, this may be the selected location. 

Tank S-I12 is listed on the flammable watch list for hydrogen generation. Therefore, a 
Standard Hydrogen Monitoring System (SHMS) will be used as the combustible gas 
monitor. The isolated SHMS cabinet near Riser 14 will be relocated to serve this 
purpose. 
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3.3.6 Condensate Return 
In the event an exhauster is incorporated into the final design a condensate return from 
the exhauster to the tank will be required. The condensate return line from the exhauster 
does not have any special requirements. It is desirable, however, from a mass balance 
perspective to return the condensate to the tank. The condensate return may be through 
any available riser or combined with other equipment into a common riser. 

3.3.7 Temperature Probe 
The existing thermocouple tree in Riser 4 is functioning and will continue to be used for 
the WRS. The temperature measurements will be used primarily for the internal tank 
volumetric balancing and leak detection. 

33.8 DipTubes 
Dip tubes will be installed in the saltwell screen in Riser 13 adjacent to the saltwell pump 
legs. The dip tubes will function to obtain specific gravity measurements as well as 
liquid waste depth measurements. This will eliminate the need for a second dedicated 
level measurement device. Installation of the dip tubes in the same well as the saltwell 
pump has been the convention of the Interim Stabilization project. In the case of 241-S- 
112, there are two adjacent wells that could support installation of the dip tubes. 

Installation of the dip tubes in the saltwell screen in Riser 5 ,  would produce more 
accurate measurements by distancing the tubdpipe outlet(s) from the disturbances created 
by the waste re-circulating eductor, but may require removal of the abandoned saltwell 
pumping system from Riser 5 to gain access. This would also, however, raise concerns 
that the level in the Riser 5 well is not the same as in the Riser 13 well. If the level 
differences were significantly, the pump in Riser 13 could lose prime. For this reason, 
Riser 13 is preliminarily selected to contain the dip tubes. 

33.9 Level Cauge(s) 

An E N R P  level gauge is currently installed in Riser 3. The design of the ENRAF 
(plumb-bob) will not allow for operation concurrent with the water distribution system. 
The water impacting the wire and plummet may cause it to swing and potentially break 
the relatively fragile instrument and produce varying level feedback. One solution is to 
relocate the existing ENRAF be relocated to Riser 5 in the central Pump Pit. This would 
require the removal of the abandoned saltwell pump and jumper from Riser 5 and 
incorporation of a removable ENRAF design to support potential Pump Pit cover plate 
removal for potential equipment repairs. This would locate the plummet the greatest 
distance from the distribution sprinklers and internal to the old saltwell screen. If it is 
determined that real-time surface level measurements are not required, then the ENRAF 
should be left in position in Riser 3. If a central location for the ENRAF is not desired 
then an alternative riser will have to be selected. 

- 

The dip tubes and weight factor transmitter currently incorporated in the saltwell 
pumping system will be used to provide liquid level data at the pump inlet in Riser 13. 
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A Liquid Observation Well (LOW) is installed in Riser 8. A neutron probe will be used 
in the LOW to obtain the Interstitial Liquid Level (ILL) measurements to be used by the 
leak detection system. 

3.4 TANK VENTILATION 

Tank S-112 is passively ventilated through a breather filter installed on Riser 14. The 
introduction of water through distribution devices is anticipated to generate aerosol with 
the potential of saturating the passive HEPA filter. Additionally, the tank is postulated to 
contain a significant volume of entrained gases. Disruption of the salt matrix is 
anticipated to release significant quantities of toxic and flammable gases. Until the water 
retrieval system design is developed in sufficient detail to estimate the aerosol generation 
and gas release, the ventilation requirements cannot be accurately ascertained. 

There are numerous options that should be considered in subsequent phases of the project 
for ventilating the tank and preventing saturation of the breather filter. One option is to 
continue passively ventilating 241-S-112. The primary advantage to this option is not 
having the increased expenditure and maintenance associated with an exhauster. A 
heater placed between the riser and filter could be used to protect the filter medium from 
saturation. In the case of the 241-U-107 Poof of Concept, the breather filter was heat 
traced and insulated (RPP-8382). Another option is to make use of the portable 
exhauster, POR-004, installed between 241-S-103 and 241-S-106. This exhauster would 
require, at a minimum, modification for the addition of a demister on the inlet and 
relocation to 241-S-112. 

Past practice for retrieval at Hanford would dictate the installation of an exhauster, as has 
been the convention with sluicing. Considering 241-S-112 is listed as a hydrogen- 
generating tank, this further substantiates the need for an exhauster. Use of portable 
exhauster, POR-004, modified with the addition of a demister, will be used as the 
preliminary baseline. The exhauster will be relocated and a demister installed with a 
condensate return line back to the tank. 

3.5 TRANSFER PIPING 

3.5.1 S-Farm Transfer Piping System 
The existing underground transfer pipelines in the 241-S Farm complex have incurred 
numerous failures due to external corrosion between the pipeline and heat trace conduit 
(RPP-5825). Recent initiation of saltwell pumping efforts in S Farm brought the transfer 
line integrity concerns to the forefront. In spite of initial hydro-testing and annual testing 
of the 241-S Farm lines, the transfer line from 241-S-103 to 241-S-A Valve Pit, 3-inch 
supernatant line SN-219, resulted in a line failure and surface contamination pool. As a 
result of this failure and in conjunction with high failure rates of the other lines, an 
administrative decision was reached by the Interim Stabilization program to no longer use 
any of the un-encased 241-S and 241-SX Farm transfer lines. 
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New temporary hose-in-hose transfer line, installed slightly below grade is being utilized 
by the Interim Stabilization Project to transfer the remaining pumpable liquids from the 
241-S Complex, with the exception being 241-S-102, which has an encased pipe line 
connected to the 241-S-A Valve Pit. 

A temporary hose has already been installed connecting the 241-S-A and 241-S-C Valve 
Pits. A line will be installed from the 241-S-C Valve Pit to the 241-S-12A Pump Pit prior 
to saltwell pumping scheduled for the second quarter of FY 2002. The service life of this 
temporary hose has been reduced from 7 ("1-67 11) to 3 years ("F-6711 Rev. 1). 
The three year service life is currently being reviewed with hopes of extending the 
service life of the hose-in-hose installations up to 5 years. If the 3 year service life 
reduction is imposed, then the line connecting the existing hose-in-hose transfer line 
between 241-S-A and 241-S-C Valve Pits will exceed its service life prior to the 
completion of saltwell pumping in 241-S and 241-SX Farms, unless the accelerated 
saltwell pumping schedule is not maintained. The existing hose-in-hose transfer line 
between 241-S-C and 241-S-A Valve Pits was installed in April 2000 and first used to 
transfer waste in 6 June 2000. The existing three-year service life starts on the date of 
initial waste transfer; replacement of this hose section may be necessary to support 241- 
S-112 retrieval, if an alternative service life is not established. The current schedule for 
retrieval of 241-S-112 may extend beyond the life of the hose assembly yet to be installed 
between the 241-S-12A and 241-S-C pits. Coordination of the saltwell pumping and 
waste retrieval Project should be considered to eliminate this potentially redundant 
expenditure. For preliminary engineering purposes, it has been assumed that a compliant 
transfer route will be available from the 241-S-C Valve Pit to the 241-SY-02A Pump Pit. 
Annual hydro pressure testing, as well as an initial integnty (proof-of-flow) and pressure 
test will be required. 

Interim Stabilization activities are scheduled to continue in 241-S Farm through February 
2003. Activities are also planned for FY 2002 by Project W-314 to bypass the 244-S 
DCRT to support 222-S lab transfers to 241-SY Farm. The renegotiated TPA M-45 
Milestones identify a second waste retrieval in 241-S Farm for 241-S-102. Operation of 
the 241-S-112 retrieval system is scheduled to overlap with the 241-S-102 construction 
activities. Project integration with all of these potentially interfering activities is 
warranted as the 241-S-112 retrieval project demonstration schedule is further developed. 

Figure 3-6 and Figure 3-7 show details of the hose-in-hose transfer line cross-section and 
transition into a pit, respectively. 
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Figure 3-6: Hose-in-Hose Cross Section 
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Figure 3-7: Hose-in-Hose Pit Entry Cross Section 
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3.5.2 SY-Farm and Inter-Farm Piping 

Two transfer lines installed during the 241-SY Farm construction connect the 241-SY-A 
and B Valve Pits to the 241-S-A & B Valve Pits. There is an existing 3-inch encased line 
(SN-275) between the 241-SY-A Valve Pit and the 241-S-A Valve Pit, and an existing 
2-inch encased line (SL-177) between the 241-SY-02A Pump Pit and the 241-SY-A 
Valve Pit. Utilization of this route will capitalize on the existing lines installed by the 
Interim Stabilization Project and is preferred for this reason for the 241-S-112 retrieval 
demonstration. 

The 241-SY Farm infrastructure is well maintained and operable. Waste is currently 
being received from Interim Stabilization saltwell pumping in 241-U Farm, 241-S Farm, 
and 241-SX Farm. Additionally, waste is routed through the 244-S DCRT from the 222- 
S Labs. All of the waste is currently directed into 241-SY-102, which is designated as 
the cross-site transfedstaging tank. Retrieved waste from all of the 200 West Tank Farms 
will be directed through 241-SY-102 to the 200 East DSTs for eventual treatment, 
immobilization and disposal. 

The SY Farm transfer lines (SL-177 and SN-275) are suitable to support the retrieval of 
241-S-112, however, these lines will no longer be compliant as of June 30,2005, as the 
result of the existing encasements not extending into the pit structures. The TPA 
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(December 1998) M-43 series of milestones requires that all waste transfer lines be fully 
compliant by that time. This will require modification or replacement of all of the 241- 
SY Farm transfer lines. See Appendix I for the Department of Ecology’s interpretation 
of the M-43 milestone series. These upgrades are included within the scope of Project 
w-211. 

Several projects are anticipated to have activities within 241-SY Farm and 241-S Farm 
that could impact the configuration and availability of the transfer system. In particular, 
Projects W-521, W-525, and W-314 are scheduled to complete upgrades in the 241-SY-A 
Valve Pit. Project W-525 will also be completing activities in the 241-SY-02A Pump Pit. 
Project W-525 activities are not currently planned to be performed in the 241-S-A Valve 
Pit. Integrating the needs of the SST retrieval projects with the DST system and Tank 
Farm Upgrades is paramount for timely and cost effective utilization of the common 
architectures. Acceleration of the retrieval to coincide with the Interim Stabilization 
pumping schedule would eliminate most of the potential project conflicts. This issue is 
further discussed in Section 4.2. 
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4.0 ASSUMPTIONS AND UNCERTAINTIES 

4.1 ASSUMPTIONS 
This section describes the assumptions that were made to enable development of the 
proposed LVDG demonstration. Each assumption is described, and the description is 
followed by a discussion of the sensitivity of the analysis if the assumption is invalid. 
Uncertainties associated with the proposed project are identified and described thereafter. 

Assumption No. 1 -The SST selected for the saltcake dissolution retrieval 
demonstration, 241-S-112, is sound (i.e., non-leaking). 
Sensitivity - A determination has been made that 241-S-112 is a sound tank ("F-EP- 
0182-146). If this condition changes, then the engineering basis of the saltcake 
dissolution and retrieval method developed in this document is undermined and the cost 
and schedule estimates would be invalidated. The tank used for demonstration of 
saltcake dissolution retrieval using the process described herein must be sound. 

Assumption No. 2 -The "benchmark" saltcake dissolution retrieval process described in 
this report is based, to the greatest extent practical, on a system configuration and 
operating process similar to that used for current Interim Stabilization salt well pumping 
operations. 
Sensitivity -The pre-conceptual cost estimate and schedule are based largely upon the 
relevant salt well pumping data. Any changes to the assumed configuration or process 
will impact the estimated cost and schedule for the demonstration project. Development 
and engineering activities have taken credit of work already done within the Interim 
Stabilization Project. 

Assumption No. 3 -The assumed dissolution ratio for the 241-S-112 waste is 2.3 to I 
(Le., approximately 2Ih gallons of water added to the SST to dissolve 1 gallon of 
saltcake)(see calculation 4412.070.PCAL.001, in Appendix C). 
Sensitivity -The total volume of waste to be received by the DST system (i.e., 241-SY- 
102) is dependant upon the dilution ratio required to achieve saltcake dissolution. 
Testing with actual waste to gain a further understanding of the dissolution retrieval 
process is needed during the conceptual design stage to verify the DST storage space 
requirements for the demonstration. Additionally, the overall retrieval duration and 
associated costs will be impacted by any changes to the resultant pumping volume. 

Assumption No. 4 - Cross-site transfers from the recipient vessel will be made to 
accommodate the recovered volume. The receiver tank (241-SY-102) will initially be 
emptied to the greatest extent possible using existing equipment. 
Sensitivity -The estimated DST space requirements for the recovery of 241-S-112 far 
exceeds the space available in any single Hanford DST. Complete recovery of the 
demonstration tank will require additional DST space beyond that available in 241-SY- 
102. The baseline estimate and schedule assumes this will be accomplished by two 
transfers occumng during the retrieval process. Rerouting of the waste to an alternate 
tank (e.g. 241-SY-101 or 241-SY-103) would require additional dollars and time which 
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have not been included in the pre-conceptual cost estimate. Additional cross-site 
transfers from 241-SY-102 may result in schedule delays (see also Section 4.2.1) 

4.2 UNCERTAINTIES 

4.2.1 

In retrieving 241-S-112 waste, approximately 1.34 Mgals of waste (see calculation 
4412.070.PCAL.001 in Appendix C) will be introduced into the DST system via 241-SY- 
102. Numerous potential issues arise, including space availability in 241-SY-102 and 
compatibility of the S-I12 waste with the SY-102 waste. Planning for the receipt of the 
waste into the DST system will have to be completed in the conceptual stage of design 
based on Hanford Tank Waste Operations Schedules (HTWOS) modeling. 

The estimated 1.34 Mgal waste volume is a based on the current BBI and estimates for 
the required dilution. Tank S-112 has not been characterized by sampling and the 
estimates within the BBI are likely to change. Core sampling of the tank has recently 
been completed, however, the analytical results are not currently available to support this 
activity. The exact dilution requirements (if any) have yet to be determined. Using the 
Interim Stabilization generic operating approach of diluting one to one (1: l), based on 
CHF Process Engineering guidance was used as the baseline. 

Tank SY-102 Waste Space Availability 

Regardless of other concerns, the space available in 241-SY-102 will not support the 
retrieval even if the tank is empty prior to pumping initiation. The current 241-SY-102 
inventory cannot be reduced to below approximately 200-inches by design of the transfer 
pump. This limits the available space to approximately 500,000 gallons. The cost and 
schedule developed factor two transfer out of the tank, during the retrieval demonstration. 

The September HTWOS model assumes three transfers from 241-SY-102 to support the 
recovery of waste from 241-S-112. The first transfer will make space available for the 
introduction of waste. Two interruptions in the retrieval operations will be made to 
empty the tank to near the solids level. Tank SY-102 will be near full at the completion 
of the Saltcake Dissolution Retrieval Demonstration. 

One potential means of mitigating the DST space concern, and those associated with 
using 241-SY-102 in particular, would be to utilize 241-SY-101 in lieu of, or in addition 
to 241-SY-102. Plans are underway to make 241-SY-101 the cross-site staging tank 
providing the capabilities to readily remove the tank contents. If 241-SY-101 is 
successfully upgraded to be the cross site transfer tank prior to the demonstration, it is 
recommended that it be utilized as an additional receiving tank. 

4.2.2 Effects of Water Distribution System on Existing Hardware 

The effects of the addition of the water distribution system on existing tank equipment 
requires consideration. The projection of water at ambient (ex-tank) temperature against 
the thermocouple tree will undoubtedly yield erroneous dome space temperatures. Waste 
channeling around the thermocouple tree may also yield erronemus tank waste 
temperatures. Additionally, the ENRAF, as a function of its design, cannot be operated 
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in an environment where it could be impinged by the water from the distribution system. 
One potential solution is to install the ENRAF in the unused saltwell screen in Riser 5, 
following removal of the abandoned saltwell pump. This configuration will, however, 
provide redundant measurements, albeit more accurately, as the dib tubes installed in the 
same riser. Location of the ENRAF and effects on the thermocouple tree will have to be 
resolved during conceptual design. 

4.2.3 Use of existing Saltwell Pumping Equipment 

The design of the WRS is based on the design of current SST Interim Stabilization 
equipment. The current Interim Stabilization baseline schedule shows completion of the 
241-S and 241-SX Farm complex prior to the initiation of the 241-S-112 dissolution 
retrieval demonstration effort. Substantial project savings are possible if select Interim 
Stabilization equipment could be reused. A closer evaluation of hardware availability 
(and reliability) should be performed during subsequent stages of design. The estimate 
provided conservatively assumes the procurement of all new equipment. 

The greatest efficiencies can be realized if the 241-S-112 Waste Retrieval Demonstration 
are integrated with the Interim Stabilization of the tank. Stabilization does not however, 
have the flexibility to extend the stabilization completion date for 241-S-112 beyond FY 
2003. The Consent Decree dictates that all of the tanks be stabilized by that 2003. 
Project integration would require an acceleration of the retrieval activities and negotiation 
with the Interim Stabilization Project. 

4.2.4 Interim Stabilization Schedule Conflict 

The current Interim Stabilization baseline schedule forecasts completion of the 241-S and 
241-SX Farm activities prior to the initiation of the 241-S-112 saltcake dissolution 
retrieval demonstration. Thus, there is no coordination problem between these activities 
at this time. However, in the event the Interim Stabilization activities are delayed, or the 
demonstration schedule is accelerated, the saltcake dissolution retrieval demonstration 
and interim stabilization project will have to coordinate engineering, construction and 
operations activities. 

4.2.5 Project W-314 Schedule Conflict 
Concerns over the design life of the 2444  DCRT have spurred the initiation of activities 
to bypass this interim staging vessel. The W-314 project will be conducting construction 
activities early in the dissolution retrieval demonstration project lifecycle. Thus, there is 
no coordination problem between these activities at this time. However, in the event the 
W-3 14 activities are delayed, or the demonstration schedule is accelerated, the saltcake 
dissolution retrieval demonstration and W-314 Project will have to coordinate 
engineering, construction and operations activities (see also Section 1.5). 

4.2.6 Tank S-102 Initial Tank Retrieval Schedule Conflict 
The renegotiated TPA M-45 milestones, M45-00-01A, establishes the schedule for both 
the 241-S-112 retrieval demonstration and 241-S-102 initial tank retrieval. The retrieval 
of 241-S-102 is scheduled for completion late FY 2006. Construction activities for this 
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effort will overlap with the operation of the 241-S-I 12 WRS. It is highly probable that 
these two systems will require use of the same infrastructure and utility sources. 
Engineering activities for these projects should be closely coordinated to eliminate 
redundant efforts, overtaxing of the utilities, and resource integration. 

4.2.7 Use of Existing Transfer Lines 

The proposed routing for the transfer of 241-S-112 waste to 241-SY-102 includes two 
existing encased transfer lines, 3-inch SN-275 and 2-inch SL-177. Both of these existing 
lines are considered to be non-compliant with applicable WAC regulations concerning 
secondary containment of systems containing hazardous waste (i.e., encasement piping 
does not penetrate pit walls, resulting in a potential leak path to the environment). 
Current Tri-Party Agreement requirements allow the non-compliant transfer lines to be 
operated until June 30,2005, at which time all operational transfer systems are required 
to fully comply with the WAC regulations. The current schedule for completing the 
saltcake waste transfers shows completion of this activity after the expiration date for 
operation of non-compliant transfer systems (September 30,2005). 

The design life of the current hose-in-hose assemblies has been reduced from the initial 7 
to 3 years (RPP-6711 Rev. 1). The full impacts of this determination have yet to be 
assessed. The OGT connecting the 241-S-A and 241-S-C Valve Pits was installed in the 
summer of 2000. The saltwell pumping of 2414  and 241-SX Farms are anticipated to 
extend beyond the 3-year installation and service anniversary. Efforts are underway to 
increase the design life from 3-years to 5-years. The outcome and final determination 
will have an impact on the preliminary cost and schedule provided in this report. The 
current assumption is that a compliant transfer route will exist from the 241-S-C Valve 
Pit to the 241-SY-02A Pump Pit. 

4.2.8 SY Farm Upgrades Schedule Conflict 

As discussed previously in Section 1.4.2 and 4.2.7, the 241-SY Farm transfer lines are 
noncompliant for waste transfers. The upgrade of these lines is planned around the time 
of the 241-S-112 demonstration project (by Project W-525). The current demonstration 
schedule leaves inadequate time to upgrade the lines after the demonstration. 
Additionally, Project W-314 is scheduled to decontaminate the 241-SY-A Valve Pit and 
add a liner to it. The current saltwell pumping transfer route is directed through this pit, 
Coordination of the construction activities are likely to impact the operations schedule. 
Upgrades are also planned by Projects W-211 and W-521, which will impact the routing 
and configuration of the jumpers in the 241-SY-A Valve Pit (see also Sections 4.2.4, 
4.2.5, and 4.2.6). 

4.2.9 Ventilation 

A review of the preliminary design indicates that the amount of entrained moisture 
should be minimal. The nozzles direct spray downward and away from the point where 
the ventilation system withdraws air from the tank. The flow rate of air leaving the tank 
will be approximately 500 cfm (if POR-004 exhauster is utilized); large droplets will 
likely fall out of suspension before the air reaches the ventilation system. Furthermore, it 
is anticipated the water distribution devices will be installed well below the elevation at u 
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which the ventilation system withdraws air. All of these factors reduce the likelihood 
that large amounts of entrained moisture will reach the ventilation system. Without 
appreciable amounts of entrained moisture, an exhauster will not be required for this 
demonstration. It is possible however, that the 25% lower flammability limit for 
hydrogen could be reached, at which time an exhauster is required. Without this 
information immediately available, an exhauster was conservatively included in the 
preliminary design. 

If an exhauster is determined in the later project phase to be required then the re-use 
potential for the existing POR-004 exhauster should be made. While this existing system 
should prove adequate for the retrieval campaign, the system lacks a de-entrainer or 
demister. This device is necessary if large amounts of entrained moisture (liquid droplets) 
are drawn into the system’s filtration units. 

A saltcake dissolution “proof-of-concept” is scheduled for September 2001 in 241-U- 
107. This test should be used to provide additional information regarding the aerosol 
generation issue. The determination of whether an exhauster is required or not should 
consider the data gathered during the proof-of-concept test. 

4.2.10 Retrieval Transfer Rate 
The current estimated retrieval duration of 8 % months may be reduced if alternative 
pumping technologies and retrieval methods are identified and evaluated. The saltwell 
pumping system was designed to remove supernatant and interstitial liquid that enters the 
saltwell screen at relatively low rates, an ideal application for the LVDG retrieval 
demonstration. As the result of the saltwell pumping systems inability to transport solids 
and achieve high transfer flow rates a secondary pumping system or technology may be 
deployed in conjunction with the saltwell pumping system to achieve necessary waste 
volume removal and potentially improve upon the projected duration of the retrieval 
campaign by accelerating the retrieval transfer rate. 

4.2.11 Dissolution Water Distribution 

Even distribution of the dissolution water on the top of the waste is anticipated to be 
desirable in order to evenly saturate the salt with solvent and mitigate waste channeling. 
Even distribution of the dissolution water will be achieved by proper placement of the 
sprinklers within the tank. The risers available on 241-S-112 limit the possible 
installation locations for the water distribution system. Risers 11, 14, and 16 are selected 
to optimize the spacing over the tank surface. The ability to “evenly” distribute the water 
over the entire waste surface will have to be further analyzed during subsequent design 
phase. Furthermore, the assumption that the water should be evenly distributed should be 
validated prior to detailed design. 

Additionally, a determination must be made on the operations of the solvent distribution 
system. To cover the required area, and not exceed the saltwell pump removal rate, it is 
unlikely that a 2 ‘/i to 3 gpm flow rate per sprinkler will be sufficient. This may require 
that only one, or two water distribution devices, operating at 8 to 10 gpm, be operable at a 
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time. Data collected from the proof-of-concept testing performed in 241-U- 107 should 
be used to mitigate this uncertainty. 

4.2.12 Preferential Dissolution 

As with any dissolution retrieval method, preferential dissolution is likely to occur to 
some extent. The comsion inhibitors are likely to be retrieved first due to the high 
solubility of the nitrate and sodium hydroxide. This could potentially result in non- 
compliant waste pH. Further analysis andlor sampling will be required to estimate the 
affects, if any, that may be caused. 

This issue may be further mitigated by the performance of laboratory testing to determine 
the dissolution behavior of the 2413-1 12 waste. Testing of this nature can also resolve 
uncertainties about the dissolution ratio and specific volume of a saturated solution. 

Preferential dissolution may also reduce the retrieval efficiency, as the waste volume gets 
low as is discussed in Section 4.2.13. 

It is possible that sufficient volume of waste is recovered during the 241-U-107 proof-of- 
concept testing to observe this phenomenon. Preoperational sampling should be 
compared with post-demonstration sampling to determine the effects (if any) of 
preferential dissolution. The comparison of inline solution samples during the onset with 
those obtained near the conclusion of the demo may also be used to resolve or learn about 
these effects. 

4.2.13 Retrieval Effectiveness 

For the development of the WRS, 100% of the saltcake is assumed soluble; this is 
unlikely to be the case. The true effectiveness of this method to recover waste will not be 
determined until the completion of the Saltcake Dissolution Retrieval Demonstration 
effort. The anticipated reduction in retrieval efficiency, however, can be mitigated by 
solution recirculation as discussed previously in Section 3.1.3 and heating the dissolution 
water to accelerate dissolution. At this time, the preliminary engineering development 
and associated cost estimate assumes that the water supply will not require heating or 
recirculation. Water will be introduce to the tank ant ambient temperature (Section 2.2) 
and not require recirculation. 

Waste “channeling” is likely to result in short circuiting where solvent flows easily and 
quickly to the transfer pump. Dissolution of the 241-S-112 salt waste will require some 
dwell time, that, as of now is indeterminate. The preliminary retrieval modeling 
performed for the development of this report does not take these effects into account. 
Additionally, as waste levels in 241-S-I 12 recede to near the level of the transfer pump, it 
is possible that the waste liquid pumped from the tank may not be saturated with 
dissolved salts. There may also be short-circuiting caused by relatively quick “overland 
travel of the water to the pump. This effect may cause retrieval effectiveness to decline 
when the waste volume gets low. Again, there is no accurate method of estimating this 
effect until actual demonstration data are collected. 
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It is unlikely that sufficient waste will be recovered during the 241-U-107 proof-of- 
concept tests to witness this phenomenon. Nonetheless, visual observance of effects such 
as waste channeling and/or short-circuiting should be closely monitored and recorded. 

4.2.14 Power Availability 

The power for 2414  Farm is primarily supplied from three 50 kVA pole-mounted 
transformers (C68486P. C68487P. and C68488P). These three transformers supply 
power for several other loads, as well. A field walk-down performed by CHG Equipment 
Engineering on August 9,2000 to verify the identities and number of these loads, and the 
transformers appear to be heavily loaded (see calculation 4412-470-ECAL-001 in 
Appendix C). Provided there is no load growth between now and the time this project is 
deployed, there appears to be adequate capacity to handle the small number of new loads 
required by this project. However, a more detailed investigation will be necessary in 
conceptual design to determine if an upgrade is required to accommodate the 
requirements of the WRS as well as other ongoing efforts. 

Activities scheduled by other projects discussed previously may also increase the load 
burden on the distribution center. Upgrading these transformers would not be difficult 
and should be considered to mitigate the concerns of power availability. 

4.2.15 Estimating the 2414-112 Liquid Inventory I Leak Detection 
The accuracy and performance of the volumetric mass balancing method of leak 
detection is a function of the accuracy of the liquid inventory estimates. It has been 
assumed that an accurate liquid inventory estimate can be obtained by measuring the 
liquid level at only two points. Inaccuracies associated with the ILL model and the waste 
porosity estimate may exceed the system accuracy requirements. This uncertainty will 
require some performance evaluation testing to bound the scope of the issue. Without the 
2413-1 12 RPE complete the accuracy and performance requirements of the volumetric 
balancing (leak detection) are indeterminate. The possibility exists that current 
technology will not measure the required leak size with the required accuracy. 

4.2.16 Tank S-112 Waste Volume and Condition 
Interim Stabilization will be performing saltwell pumping of this tank in FY 2002. The 
configuration of the equipment on the tank has yet to be determined. Decommissioning, 
decontamination, and disposal activities are likely to be required to make use of the 
limited space and riser availability. These additional activities will not be well defined 
until the later stages of the project. 

The values used for the development of the retrieval volumes and durations are based on 
the current waste volumes reported in the BBI. These values should be conservative 
considering that the Interim Stabilization Project will be removing significant quantities 
of liquid prior to the retrieval demonstration operations. 
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4.2.17 Safety Classification of Structures, Systems and Components 

The pre-conceptual cost estimate and schedule for the saltcake dissolution retrieval 
demonstration are based on the preliminary engineering information presented in this 
report. This engineering basis includes utilization of equipment currently covered by an 
existing AB to support SST saltwell pumping activities. Any changes to the current AB, 
such as change to the safety classification of a significant component or system utilized to 
support the dissolution retrieval effort, could impact the estimated cost and schedule for 
this project. The AB will be assessed for impacts from the proposed demonstration 
project during the conceptual design phase. A detailed analysis of SSC safety 
classifications will also be performed to support detailed project planning. 

4.2.18 Regulatory Issues 
The addition of water to any of the SSTs should be carefully planned and minimized as a 
best management practice. The State of Washington Dangerous Waste Regulations 
(Washington Administrative Code 173-303) do not preclude the addition of water for the 
purpose of retrieving tank waste in support of tank cleanout and closure; however, 
prudent use of water will minimize the potential for contaminants to be carried into the 
environment in the event tank integnty is not maintained. The Washington State 
Department of Ecology (Ecology) should be appraised at an early stage of project 
development of any plans to use water for the dissolution retrieval demonstration, along 
with the intended steps to minimize the liquid volume and optimize waste removal. 
Ecology staff personnel do not have to specifically approve the addition of water for 
waste retrieval, but they will approve the overall methodology for cleanup and eventual 
closure of the tank. Tank S-112 is neither known nor suspected to have leaked in the 
past, so Ecology should not object to the addition of dissolution water in support of the 
dissolution technology demonstration and expeditious cleanup and closure. 

4.2.19 Release Threshold Value 
A Retrieval Performance Evaluation (RPE) has not been performed to date. The LDMM 
concept development (RPP-6797) and integration with the preliminary engineering 
development cannot be completed until the release criterion can be established. A RPE 
should be conducted early in the project cycle to mitigate the potential impacts. 

4.2.20 Leak Detection Performance Criteria 
The leak detection performance requirements are established in the 2414-1 12 TPA F&R. 
The RPE for 241-S-Farm and 241-S-112 have not been completed. The requirements 
identified in the final TPA F&R will be approved by the TPA stakeholders. The 
requirements laid forth in the TPA F&R in conjunction with the output of the RPE will be 
used to develop and finalize the integrated retrieval strategy, which accounts for the 
minimization of environmental risk. It is anticipated this will be accomplished primarily 
through mitigation of the potential likelihood of a leak occurring during retrieval. This 
will include the acceleration of retrieval operations, reduction of liquid inventory in the 
tank, and measures to prevent actions that may cause a leak 
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4.2.21 Closure 
The 241-S-112 BBI estimates the tank to contain 6,000 gallons of sludge. This waste is 
not anticipated to be soluble and as such, is expected to remain following completion of 
the demonstration. Additional insoluble salts are likely to remain, as well. Tri-Party 
Agreement milestone M45-03C states the goal of the demonstration should be 99% 
recovery of the tank volume. At this time it is not likely that this “goal” can be achieved 
even assuming 100% retrieval efficiencies are observed for strictly the dissolvable 
saltcake waste inventory. Closure, however, while not included within the scope of this 
demonstration should be a consideration during the project development. The existing 
design of the saltwell pumping system is to exclude pumping solids. As the result of the 
saltwell pumping systems inability to transport solids a secondary pumping system or 
technology may be deployed in conjunction with the saltwell pumping system to achieve 
necessary waste volume removal. 
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5.0 COST & SCHEDULE 

5.1 WORK BREAKDOWN STRUCTURE 

A preliminary Work Breakdown Structure (WBS) for 241-S-112 saltcake dissolution 
retrieval demonstration is provided in Appendix A. The WBS provides a deliverable- 
oriented grouping of scope elements that organizes and defines the total scope of the 
demonstration project. Work not identified in this WBS is considered outside the scope 
of the project. 

5.2 PLANNING BASIS AND ASSUMPTIONS 
A rough order of magnitude (ROM) cost estimate has been developed for the scope of 
work defined in this Preliminary Engineering Report for the 2413-112 dissolution 
retrieval demonstration project. The discussion below presents the approach used to 
develop the ROM cost estimate. The project WBS identifies the project elements that 
require resources, thus the WBS is the primary input to the cost estimate. 

5.3 COST ESTIMATE 
The pre-conceptual cost estimate developed to support planning of the 241-S-112 
dissolution retrieval demonstration is presented in Appendix A of this report. The total 
project cost for this project is estimated to be $21.1 million, including escalation. 

5.3.1 Cost Estimate Basis 
A description of the technical scope of work is found in the Section 2.0 of the 
engineering report. This cost estimate has been prepared primarily using: 

. Vendor estimates, and 

5.3.2 Estimate Purpose 
The estimate is a pre-conceptual cost estimate developed from design information 
contained in the Preliminary Engineering Report for 241-S-112 dissolution retrieval 
demonstration and other relevant project documentation. This estimate is intended to 
identify the cost of resources required to complete the project activities and establish the 
planning basis for the out-year costs associated with the demonstration of saltcake 
dissolution retrieval in 241-S-112. 

5.3.3 Estimate Organization 
This cost estimate is organized in accordance with the 241-S-112 saltcake dissolution 
retrieval demonstration project WBS. 

Similar work from SST Interim Stabilization Project (i.e., saltwell pumping), 

Historical factors and percentages from previous projects at Hanford. 
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5.3.4 Escalation 
Information regarding escalation was obtained from the following sources: 

U.S. Department of Energy Office of Environmental Management, “Accelerating 
Cleanup: Paths to Closure,” Attachment D. Project Baseline Summary Format and 
Instructions, dated April 1998. 

U.S. Department of Commerce, “Energy Price Indices and Discount Factors for 
Life-Cycle Cost Analysis,” NISTIR 85-3273-14r, dated April 1999. 

9 

The Department of Energy source quoted an annual escalation rate of 2.7% and the 
Department of Commerce source quoted annual escalation rates of between 2.7% and 
3.1%. Based on this information, an annual escalation rate of 3.0% was used for this cost 
estimate. 

5.3.5 Contingency 
Contingency was evaluated and calculated based on consideration of the following 
definition provided by the Department of Energy (DOE). “Contingency” covers costs 
that may result from incomplete design, unforeseen and unpredictable conditions, or 
uncertainties within the defined project scope. The amount of contingency will depend 
on the status of design, procurement, construction, and the complexity and uncertainties 
of the component parts of the project. Contingency levels have been established based 
upon study-level engineering evaluations of relatively well understood technologies and 
processes. A contingency analysis is provided as a part of the ROM cost estimate in 
Appendix A of this report. 

5.3.6 Rounding 
The project cost summary report is summarized and adjustedrounded as follows. The 
escalated total costs, contingency total costs, and the total dollar costs are adjusted 
rounded to the nearest $10,000. The total project cost is adjustedrounded to the nearest 
$l00,OOO. 

5.4 SCHEDULE 
Tank S-112 dissolution retrieval demonstration schedule requirements are specified in the 
Multi-Year Work Plan and summarized on the mission summary diagram. Pre- 
conceptual planning efforts for each of these activities indicates that these schedule 
requirements are easily achievable. As design activities progress, schedule difficulties 
may arise, but none are evident at this time. The schedule is organized in accordance 
with the WBS for the 241-S-112 saltcake dissolution retrieval demonstration project and 
identifies the summary-level activities required to produce the deliverables identified 
within the Preliminary Engineering Report. The pre-conceptual project schedule for the 
241-S-112 saltcake dissolution retrieval demonstration project is included in Appendix A 
of this report. This schedule was developed to support the TPA milestones associated 
with the 241-S-112 Saltcake Dissolution Retrieval Demonstration listed in Table 5-1. 
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Table 5-1 TPA Milestones 

technology demonstration at single-shell tank S-112 
Complete S-I12 saltcake waste retrieval technology 
demonstration functions and requirements document 
Complete S-I12 saltcake waste retrieval technology 
demonstration design 
Complete S-112 saltcake waste retrieval technology 

IU30/2001 

5/31/2003 

9130/2004 
demdnstration construction 

5-3 



RPP-7526 Rev 1 

This page intentionally left blank. 

5-4 



RPP-7526 Rev 1 

6.0 REFERENCES 

HNF-EP-0182-146, Waste Tank Summary Report for  Month Ending May 31, 2000, 
Hanlon, B.M., CH2MHill Hanford Group, Richland, Washington, 2000. 

HNF-SD-WM-MAR-008, Tank Waste Remediation System Mission Analysis Report, 
Revision 3, Lockheed Martin Hanford Corporation, Richland, Washington, 1998. 

"F-SD-WM-SAR-067, Tank Waste Remediation System Final Safety Analysis Report, 
Revision lL, Lockheed Martin Hanford Corporation, Richland, Washington, 
1998. 

HNF-3018, Single-Shell Tank Sluicing History and Failure Frequency. Rev. 0. Vista 
Research, Inc. for Lockheed Martin Hanford Corporation, Richland, Washington, 
1998. 

"F-3554, Investigation of Low Volume Densify Gradient (LVDG) for  Waste Recovery 
in Hanford's Single-Shell Tanks, Hertzel, J.S., Numatec Hanford Corporation, 
Richland, Washington, 1998. 

PNNL 1999, Partitioning Tracers for  Leak Detection During Waste Retrieval 
Operations. Condensed version of EMSP proposal, Gauglitz, Phillip A,, et al. al., 
Pacific Northwest National Laboratory, Richland, Washington, April 1999. 

RPP-5825, Technical Evaluation of 3"SN-219 Failure and S/SX Tank Farms Saltwell 
Piping, Revision 0, CH2M Hill Hanford Group, Richland, Washington, 2000. 

RPP-6711, Evaluation of Hose-in-Hose Transfer Line Service for  Hanford's Interim 
Stabilization Program, Revision 0, CH2MHill Hanford Group, Richland, 
Washington, 2000. 

RPP-6711, Evaluation of Hose-in-Hose Transfer Line Service for Hanford's Interim 
Stabilization Program, Revision 1, CH2MHill Hanford Group, Richland, 
Washington, 2001. 

RPP-6797 (Draft), Leak Detection, Monitoring. and Mitigation Design Concepts 
Evalua tion Report for Saltcake Dissolution Based Retrieval Technologies, 
CH2MHill Hanford Group, Richland, Washington 

RPP-6821, Technology Evaluation Report for  Saltcake Dissolution Retrieval 
Demonstration. Revision 0, CHZM Hill Hanford Group, Richland, Washington, 
2000. 

RPP-6883, Evaluation of Failed Crane Chempumps Used During Saltwell Pumping, 
Revision 0, CH2M Hill Hanford Group, Richland, Washington, ZOOO. 

6- 1 



RPP-7526 Rev 1 

RPP-7010, Test Objectives for  the Saltcake Dissolution Retrieval Demonstration. 
Revision 0, CH2MHill Hanford Group, Richland, Washington, 2000. 

RPP-7087, Single-Shell Tank Retrieval Sequence: Fiscal Year 2000 Updare, Revision 0, 
CH2M Hill Hanford Group, Richland, Washington, 2000. 

RPP-7596 (Draft), 241-S-112 Tank Waste Retrieval System Environmental Permit and 
Approval Plan, CH2M Hill Hanford Group, Richland, Washington. 

RPP-7598, Functions and Requirements for Tank 241 4 - 1  12 Waste Retrieval System, 
Rev. 0, CH2M Hill Hanford Group, Richland, Washington. 

RPP-7825 (Draft), Single Shell Tank S-I 12 Full-Scale Saltcake Waste Retrieval 
Technology Demonstration Functions and Requirements, CH2M HdI Hanford 
Group, Richland, Washington. 

RPP-8476, Ex-tank Leak Detection and Leak Monitoring Technologies for Test 
Specification for  FY 2001 Demonstration, CH2M Hil l  Hanford Group, Richland, 
Washington. 

RPP-8725, Letter Report for  the ,5112 Waste Retrieval Technology Demonstration 
Validation of Alternative Technologies, Revision 0, CH2M Hill Hanford Group, 
Richland, Washington, 2001. 

U S .  DOC, 1999, Energy Price Indices and Discount Factors for Life-Cycle Cost 
Analysis, U.S. Department of Commerce, NISTIR 85-3273-14r, dated April 1999. 

U.S. DOE, 1998, Accelerating Cleanup: Paths to Closure, Attachment D. Project 
Baseline Summary Format and Instructions, US. Department of Energy Office of 
Environmental Management, dated April 1998. 

6-2 



RPP-7526 Rev 1 

Appendix A 
Cost Estimate, Schedule, and Work Breakdown Structure 
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SST Remeval Systems Demonstretiom (1.01.04.01.02.03) 
mt Estimate Summary 

January 24.2001 

Title WBS Total Hrs Total Cost Paid by Others 

RPUF&R/LDMM StrategylLessons Learned 
Conceptual Engineering 
Mi W i n  
hoacrement 
COnSbldOIl 
Startup Testing 8, Turnover 
aherpIoiedcosts 
Demonstrationclmeou! 
Project Management 
1.01.04.01.02.03.04 

1.01.04.01.02.03.04.01 
1.01.04.01.02.03.04.02 
1.01.04 .01.02.03.04.03 
1.01.04.01.02.03.04.04 
1.01.04.01.02.03.04.05 
1.01.04.01.02.03.04.06 
1.01.04.01.02.03.04.07 
1.01.04.01.02.03.04.08 
1.01.04.01.02.03.04.09 

- $ 1.076.087 $ 113,014 
10,972 $ 1,687,460 $ 2,500,000 ('I 
17.555 $ 2.242.254 $ 

- $ 4.063.300 0 
7.468 $ 4.285.291 $ - 
3,503 $ 498.583 $ - 

13.133 $ 761.453 $ 
2.249 $ 303.870 $ 134.702 

23,281 $ 1,295,245 $ ~ 

78,161 $16,213,543 $ 2,747,716 

- 

Saltcake Dissolution Cold Tests 1.01.04.01.02.05.07 - $  - $ 430,000 

Wtcake Dissolution Hot Test Spec. 8 
5loyment Decision 1.01.04.01.02.05.08 - $  0 

S-103 Demonstrati Operations 1.01.04.01.02.09.05.07 38.023 $ 2.507.925 $ - 
Total (W/O site allocations, escalation and contingency) 116.184 $18,721,468 $ 3.177.716 

Paid by Characterization (TWO1) 
Paid by Interim Stabilization (lWO4) 
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Saltcake Diseolution Retrieval Demonstrations 
RPE/FBR/LDMM StrategynessOns Learned (1 .01.04.01.02.03.04.01) 

January 24.2001 

Title WBS 
P A  Functiis 8 Requirements (F8R) 1.01.04.01.02.03.04.01.01 
Test Objectives 1.01.04.01.02.03.04.01.02 
Risk Management 1.01 .04.01.02.03.~.01.03 
Projed Mnition Criteria (PDC) 1.01.04.01.02.03.04.01.04 
Retrieval P d m n c a  Eval. I .01.04.01.02.03.04.01.05 
LDMM Strategy 1.01 .04.01.02.03.04.01.06 
LessMlsLeamed I .01.04.01.02.03.04.01.07 
LDMM FBR 1.01.04.01.02.03.04.01.08 
Retrehral System F8R 1 .01.04.01.02.03.04.01.09 
Total RPE\F&RVDM W... 

Total HE Total Cost Paid by Others 
0 $ 112.289 
0 $ 5.000 
O $  
0 %  
o $ azw99 
0 $ 56,899 
O $  - $  36.899 

0 s 75,000 $ - 
0 O S  76,115 

0 $1.076.087 $ 113.014 
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~ k e ~  ' RebisvslDemonstrations 
w8ptual Engineering (1.01.04.01.02.03.04.02) 

January 24,2001 

Title WBS Total Hrs Total Cost Paid by Others 
PrsGonceptual Engineering 1.01.04.01.02.03.04.02.01 O $  - 
Data Quality Objecbves and Sampling Plan 1.01.04.01.02.03.04.02.02 0 a 56,000 
Tank Characterization 8 FeM Assessments 1.01.04.01.02.03.04.02.03 1330 $ 696.699 $ 2,500,000 
Conceptual Desgn Planning 1.01.04.01.02.03.~.02.~ 754 $ 41,509 
Conceptual Desgn Deveiopment 1.01.04.01.02.03.04.02.05 0,000 f 093.252 f - 
Total Conceptual Engineering 10,972 $1,687,460 $ 2.500.000 

A-16 



K r r -  I JLO KCV. I 

A-11 



A-18 



A-19 



A-20 



A-21 



A-22 



A-23 



Sd(cakeDbwMjonRsbisvrlDsmonstntion8 
Detail (1.01.04.01.02.03.04.03) 

- 
January 24.2001 

Title 
Detail Oesign Planning 
Retrieval System Design 
Water Distribution Design 
Utilities Design 
S Farm Transfer System Design 
Monitoring lnstnrment and Control Design 
StePqwlkmJtionoesign 
Accaptana, Test procedure 
cortbUllW.¶andschedUle 
VenlilatknSystmDesign 
Find oeripn Repoct and olhec Design Media 
LDMM Syatem Design 
Total Detailed Design 

WBS 
1.01 .04.01.02.03.04.03.01 
1.01.04.01.02.03.04.03.02 
1.01.04.01.02.03.04.03.03 
1.01.04.01.02.03.04.03.04 
1.01.04.01.02.03.04.03.05 
1.01.04.01.02.03.04.03.08 
1.01.04.01.02.03.04.03.07 
1.01.04.01.02.03.04.03.08 
1.01.04.01.02.03.04.0.~ 
1.01.04.01.02.03.04.0.10 
1.01.04.01.02.03.04.03.11 
1.01.04.01.02.03.04.03.12 

Total Hrs Total Cost Paid by Others 
1.108 f 62.404 
2 . m  f 170.358 
4.100 f 349.086 
1,997 f 167.615 
1.871 f 141.833 
2.960 5 247.988 
990 5 83.152 
- 5 50.m 
624 S 58.611 
370 f 30.318 

1.537 S 130.887 S 
- s 75o.m 

17.555 S 2242.254 5 
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- D ) u o M k n R M -  
consbudkn (1.01.04.01.02.03.04.05) 

January 24.2001 

Title 
Construction Management 
Acceptance InsperAnn 
Cwtrudion Mobiliation 
Retrieval System 
Water Distribution System 
UtilitRS 
S Farm Transfer System 
MotWrhg lnst and Control System 
Site preploemolition 6 Disposal 
Consbuction Demobilization 
Engineering During Construction 
Ventilation System 
LDMM System 
Total Construction 

WBS 
1 .01.04.01.02.03.04.05.01 
1 .01.04.01.02.03.04.05.02 
l.01.04.01.02.03.04.05.03 
1.01.04.01.02.03.04.05.04 
1.01.04.01.02.03.04.05.05 
1.01.04.01.02.03.~.05.06 
1.01.04.01.02.03.04.05.07 
1.01.04.01.02.03.04.05.08 
1.01.04.01.02.03.04.05.09 
1.01.04.01.02.03.04.05.10 
1.01.04.01.02.03.04.05.1 I 
1.01.04.01.02.03.04.05.12 
1 .01.04.01.02.03.~.05.13 

Total Hrs Total Cost Paid by Others 
4.730 $ 406,627 

522 $ 32.166 
440 $ 22,000 
- $ 284.700 
- $ 220,000 
200 $ 61.268 
- s 593.000 
- s 45.OOo 
344 S 039,783 
440 $ 22,Ooo 
- $ 640,000 

$ 1,000,000 
792 $ 118,747 - 

7.468 $4,285,291 $ - 
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saltcake Dismlulion Retrieval Demonstrations 
Startup Testing and Turner (1.01.04.01.02.03.04.06) 

January 24,2001 

Title WBS 
Startup Administration 1.01.04.01.02.03.04.06.01 
Test Planning 1.01.04.01.02.03.04.06.02 
Startup Testing and Support I .01.04.01.02.03.04.06.03 
Readiness Review 1 .01.04.01.02.03.04.06.04 
Total Startup Testing and Turnover 

Total Hrs Total Cost Paid by Others 
330 $ 18.932 

1.503 $ 87,443 
1.670 $ 87.209 

- $ 305.000 - 
3.503 $ 498.583 $ - 
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January 24,2001 

Title WBS 
Quality Assurance 1.01.04.01.02.03.~.0?.0 1 
Environmental Permitting 1 .01.04.01.02.03.04.07.02 
safety 1.01.04.01.02.03.04.07.03 

Plant Engineering Support 1.01.04.01.02.03.04.07.05 
Design Reviews 1.01.04.01.02.03.04.07.06 
Total Other Project Costs 

Authorization Basis (AB) Support 1.01.04.01.02.03.04.07.04 

Total Hrs Total Cost Paid by Others 
1,884 $ 131,614 
2,370 $ 120.703 
1,000 $ 58,580 
1,220 $ 73,226 
5.406 $ 305,871 
U.53 $ 71.458 - 
13,133 $ 761,453 $ 
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Saltcake tMsoIution Retrieval Demonstrations 
Demonstration Closeout (1.01.04.01.02.03.04.08) 

January 24.2001 

Title WBS Total Hrs Total Cost Paid by Others 
System Deactivation 1.01.0401.02.03.04.08.01 - $ 43,264 $ 134,702 
Test Data Analysis and Documentation 1.01.04.01.02.03.04.08.02 1.273 $ 71,476 
Performance Assessment 1.01.04.01.02.03.04.08.03 976 $ 54.021 

Retrieval Performance Verification 1 .01.04.01 .O2.03.04.08.05 - f 135,110 $ - 
Total Demonstration Closeout 2,249 f 303.870 $ 134.702 

Final As-Buitting 1.01.04.01.02.03.04.08.C4 - $  - 
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SaltcakeDk8olutionRebievalDMonstratkns 
"mjd  Management (1.01.04.01.o2.03.04.09) 

January 24.2001 

Title 
Project Management 8 Administration 
Pmjed Engineering Support 
Contact Management 
ProjedDocumentation 
Baseline Maintenarm 
Requirements Validation and Verification 
Total Projed Management 

WBS Total HE Total Cost Paid by Others 
1.01.04.01.02.03.04.09.01 12.287 s 653.334 
1.01.04.01.02.03.04.09.02 6.787 $ 421,405 
I .01.04.01.02.03.~.~.03 1,OOO $ 31,300 
1.01.04.01.02.03.04.09.04 561 $ 34,001 
1.01.04.01.02.03.04.09.06 858 $ 52.115 
1.01.04.01.02.03.04.09.07 1.788 S 103.090 $ - 

23,281 5 i .m.245 $ - 
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“-112 OemOnStratiOn Operations (1.01.04.01.02.09.05.07~ 

January 24.2001 

Title 
Operations Management 8 Planning Support 
Operations Engineering Support 
OperaWm ConstNction Support 
OTP Development 
syctar, operating Procedures 
Operations Training 
System Hot Operations 
pIocess Control Plan -NO wol*scope idenwid 
Inbusion Prevention 8 Isolation - NO d s w p e  ldenufrd 

Total Operations 

WBS 
1.01.04.01.02.09.05.07.01 
1.01.04.01.02.09.05.07.02 
1 .Ol .04.01.02.09.05.07.03 
1.01.W.01.02.09.05.07.04 
1.01.04.01.02.09.05.07.05 
1.01.04.01.02.O9.05.07.06 
1.01.04.01.02.~.05.07.07 
1.01.04.01.02.09.05.07.08 
1 .01.04.01.02.09.05.07.09 

Paid by 
Total H n  TotalCost Others 

1.200 s 56.765 
394 3 23,912 

7.946 s 339.545 
206 S 312.397 
656 S 30.466 
741 S 37.034 

26,880 $ 1.707.806 
- $  
- $  - s  

38.023 $ 2.507.925 $ 
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Draft Fluor Hanford Fisul Year 2001 Multi-Year Work Plan Guidance 

A. PURPOSE AND SCOPE 

This document provides guidelines and establishes responsibilities and requirements for updating, 
approving, issuing, and controlling Multi-Year Work Plans (MYWPs). MYWPs apply to all direct- 
funded Fluor Hanford (FH) Mission Elements (formally called Mission Arcas, was renamed in latest 
Budget Updating Guidance) managed for the US. Department of Energy (DOE). Richland Operations 
Office (a). 

All work for the prime contractor is to be included in the MYWP as well as the work subcontracted to 
others. In addition, all costs for work scope managed directly by RL, but associated with any Project 
Baseline Summaries (PBS) must be captured in this plan. The contractor with primary responsibility 
obtains the required MYWP input from thox performing subcontracted work and is responsible for 
reporting performance of that effort If more than one contractor has prime responsibilities on a 
particular PBS, each eonbactor should submit a separate MYWP. This requirement may be relaxed in 
the we where one contractor has a preponderance of the effort, and the RL Project Manager desire a 
combined MYWP. Concurrence and signature approval by all participating contractors is required. In 
this circumstance, the MYWP must clearly segregate the technical, schedule, cost baselines, and funding 
information for each contractor. 

Any deviation from the Project Hanford Breakdown Structure (PHBS), which identifies all required 
Mission Elements and Project Baseline Summaries should be discussed with Site Planning and 
Integration (SP&I). 

The FY 2001 MYWP is not required to be published in hard copy format as it will be available via 
desktop application for all Hanford Local Area Network (HLAN) users. Significant emphasis is placed 
on source system feeds of data housed in appropriate systems. Approval of the FY 2001 Mywp will be 
attained through approval of a bridge baseline change request. 

The electronic copy of this guidance can be found on the PBS shared area 
AP014/MYWP/FY2001/GuidancelFH. 

This year 5 guidance jmckage is segregated into r w ~  sectionsfor ease of use. The first section (IA-Jl 
include conceptuaI discussions ofportions of the MYWP (includingfrmdg assumptions. coding 
structures. etc.). The secondsection. the guidance includes an outline of the table of content 
requirements for the MYWP (II AX).  explaining each section ofthe MYWP and additional requirements. 

.- 
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E. COST ESTIMATE BASIS 
Roger Sherman (373-2249yKarI Tobler (376-8327) 

Gcnernl Information 
Accurate, complete and well-documented cost estimates are essential to the credibility of the MYWF' 
cost baselines. In addition, not only is it good management practice to have these detailed estimates in 
support of the published baseline, the U.S. Congress is requiring all DOE fyecyde baselines be validated 
Therefore, this detail will be used to support several levels of nview and validation, both internally with 
RL. and externally with teams such as the independent cost estimate (ICE) team. 

Detailed cost estimate data must be directly traceable to the MYWF' (and P3) cost baseline information. 
Supporting cost estimate material must clearly display resources such as (but not limited to) direct cost 
for labor, materials, subcontractors, department overhead, and the G&A adder. 

RL continues to endorse Activity Based Cost Estimating wherever applicable. It is also recognized that a 
graded approach to the level of detail provided in the basis of estimate is appropriate however, estimates 
for the lifecycle of the project arc required. Detailed estimates, such as that demonstrated in Appendix F 
of the Hmford Cost Estimating mdScheduling Guide, DO-97-90, Revision 0, are maintained for a 
minimum of three years. The projects must ensure adequate cost estimate material is provided for the 
lifecycle of the project, but by no means are they expected to maintain the level of detail requested in the 
next three years for the life cycle of the project. HNF-PRO-585, Cost Estimuting, specifies the 
requirements for FH cost estimates. 

FY 2001 Indirect Rates will be available on the Hanford WEB, PHMC Finance Web site, in late June 
and will be forwarded electronically to all contacts as soon as possible. 

Essential Site Services (ES) 
The ESS Pool will be created and will contain costs ofactivities which benefit all FH work, but are 
unique to the Hanford Site. Activities which are moved into the ESS Pool are more fixed in nature and 
are less sensitive to usage volume changes. Activities when cost fluctuates with usage will remain 
Service Pools. Other Hanford Contractors usage of activities within G&A and ESS will still be assessed 
to them based on a percent of benefit of each activity, when their usage is considered significant. 

Net ESS and G&A cost ( a k r  assessments to other contractors) will be didbutcd to FH projects as two. 
cumulative, total cost adders. ESS rate is applied first; GBA rate is applied on the total of cost including 
applied ESS. 

Labor /Absence / Continuify ofService 
FH labor will continue to be costed at actuals. with adders applied for absence and continuity of service 
(as applicable). 

Overtime labor cost will not be burdened with absence adder and will receive a d u d  continuity of 
service adder. Previously the full absence and COS adders were applied to overtime labor. 

A-112 



Draft Fluor Hanford Fiscal Year 2001 Multi-Year Work Plan Guidance 

BUDGET 
YEAR 

FY 2002 
FY 2003 

FY 2004 

FY 2005 
FY 2006 (+) 

Table 2 and 2a. shows the escalation assumptions to be used for estimating costs and updating the cost 
baselines for operating and construction projects, respectively. These are consistent with the escalation 
assumptions provided in the FY 2002 IJNICALL dated March 2000. For specific questions on 
escalation, contact Karl Tobler (376-8327) 

LNFLATION FACTOR 

2.0?? 
2,009 
2.00/0 

2.0% 
2.0% 

Table 2. Escalation Assumptions for Operating & Maintenance Projects from UNICALL Fiscal 
Year 2002 Guidance 

Table 2a. Escalation Assumptions for Environmental Restoration and Waste Management 
Construction Projects from UNICALL Fiscal Year 2002 Guidance. 

Con tineency 
Consistent development and application ofcontingencies in project baselines arc essential to 
establishment of reliable project baselines, and a key element is the performance of a thorough analysis 
of project risks and uncertainties. This risk analysis provides esential information for making informed 
decisions concerning the level of risk that RL management is willing to accept for each project. If not 
already completed, an appropriate contingency risk analysis will be conducted for each PBS by 
November 15.2000. This analysis will document the level of confidence in the base estimate and should 
be used (1s the basis for determining the appropriate contingency allowancc to be included with each PBS 
baseline during the Phasc I1 lifccycle update of the baselines. 
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bklager, 

From: 
ent: 

-' .0: 
Subject: 

John-A-Hunt@rl.gov 
Tuesday, August 01.2OOO 3:31 PM 
bklages&n&ng.com 
FW: Info for FY 2001 MYWP 

Importance: High 

FYI 

- - _ - _  Original Message----- 
From: Bove', Robert A 
Sent: Tuesday, August 01, 2000 1 : 2 6  PM 
To: Hunt, John A 

Importance: High 

FYI 

Robert A .  Bove' 
372-2463 

Subject: Fh': Info for FY 2001 MYWP 

_ _ _ _ _  Original Message----- 
From: McIntosh, Kevin M 
Sent: Tuesday, August 01, 2000 1:18 PM 
TO: McIntosh, Kevin M; Gamin, Marsha L; Blethen, James B; Lewis, Michael 
R (Mike); Sanborn, Stephen L; Bove', Robert A; Williamson, Jeffrey D; Jones, 
Mary E; Crigler, Jo A (Jo Ann); Weber, Clyde L; Brackett, Robert M (Bob); 
Cooley, Sonja M; Bradford, Sandra M; Rambo, Loydene A; Roberts, Johnnie R; 
''chardson, Tim P; Payne, James D; Dillon, Larry D; Agee, Robert B (Bruce); 
rg, Gaylinn M 

Importance: High 

Per Don Layfield: 

1 - FTE for 2001 = 1802 hours 

-subject: Info for FY 2001 MYWP 

1 - FTE for 2002 6 2003 = 1808 hours. 

Kevin 
FDH S P 6 I  
376-8849 
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bklages 

F m :  
ant: 
0: 

bubject: 

Kevin Ard Feard@mceng.m] 
Thursday, September 07.2000 10.56 AM 
Barb Klages 
FW. ROM Cost estimate for RPE 

Importance: High 

M l t m u I e l o r R P €  d 

M bas i s  for the RPE 

Kevin Ard 
Mid Columbia Engineering 
943-6706, Ext. 224 

----- Original Message----- 
From: Boes, Kirk [mailto:boesk@hninc.coml 
Sent: Thursday, September 07, 2000 10:50 AM 
To: 'keacd@MCEng.com'; 'Brian-E-Brendel@RL.gov' 
Subject: FW: ROM Cost estimate for RPE 
Importance: High 

FYI, JEG cost estimate for  RPE work associated with saltcake dissolution 
retrieval SST. 

Kirk 

---_ Original Message----- 
-om: Henderson, Colin [mailto:Colin.Henderson@jacobs.cornl 

~~,ent: Thursday, September 07, 2000 10:17 AM 
To: Boes, Kirk 
Cc: Nichols, Dave 
Subject: ROM Cost estimate for RPE 
Importance: High 

the attached file has a ROM estimate of the cost for developing an RPE for 
the salt cake demonstration tank. It was assumed that this task would 
conducted as a stand alone actvity or ahead of other RPE analyses and would 
not benefit from any modeling or analysis of other S farm tanks. 

<<ROMEstimateforRPE.doc>> 

Colin Henderson 
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ROM Estimate for developing a Retrieval Performance Evaluation (WE)  for the Saltcake 
Retrieval Demonstration (S- I 12) 

This estimate is developed for a single tank (S-112) based on an estimate developed in FYOO for 
developing an RPE for the Phase I SSTs. The cost estimated for this tank is approximately X of 
the cost for doing the Phase I tanks because it was assumed that the S- I 12 RPE would be 
developed as a stand alone prior to conducting an WE analysis for any of the other S farm tanks. 
As a result this task would involve development of new contaminant transport modeling for the S 
tank farm. 

This activity would involve: 

I .  Coordination and integration with the vadose zone group to identify source terms, conceptual 
model, and groundwater impacts from past practice spills and releases. 
2. Development of inventoriedsource terms for potential retrieval leakage losses and tank 
residuals. 
3. New vadose zone contaminant transport model runs to assess the fate and transport of 
contaminants from retrieval leakage and tank residuals. 
4. Evaluation of groundwater contamination with a local scale mixing model to develop 
contaminant concentrations in the groundwater at the tank f m  fenceline. 
5. Evaluation of health risks resulting from groundwater contamination 
6. Sensitivity studies to evaluate data uncertainties. 
7. Development of a draft and final report. 
8. Independent external peer review. 

- 

ROM cost estimate $650K (JEG cost) 
ROM cost to A&E prime $683K (=650K + 5%) 
ROM cost to CHG $820K burdened (=$683 +20%) - 
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PI 2001 Labor Rate Summary 

'- 

I I I I 

I I 40.661 39.761 40.451 41.061 90.19 

! 
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FY 2001 Labor Rate Summary 

I I I I I I I 
WlaVQ I 64.531 64.271 66.571 56.071 65.01 
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EXHl8lT E ~ Atlachment 1 

Fully Burdened Fixed Hourfv Rates For H 6 N  Subcontractors 
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RPP-7526 Rev. 1 7 

I m G&S rate for FY 01 and N 02 is 17.1% 
G&S will be applied as a % of total costs 
on: - clpltrl items (CENRTC, GPP) 
- Lim Item - WFO induding work for FH, BHI, PNNL 

I A rate will not be aRDk?d to operati na I 

w CHG will have one rate - G&S - General & 
Site Services 

- 
expense funded woik (EM30:' I TW01~/4&/618/9110) 

I 2-21-CMM Copier Maintenance 

346-COG Cogema GFS 
3-56-FNW FFS GFS 
356-WNW WMTS GFS 

I 35P-PAT Patrol Pool 
m 3-7C.PlH FTH PMA 

t 
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Fax 

- SY-101 Level Rise Remediation Project 

- SY-I01 Cross-Site Transfer System 

- 

& 
AW-I 04 Transfer Pump Replacement 

Hose-In-Hose Transfer System for Interim 
Stabilization 

Phone: Date: 

Re: cc: 

0 Urgent For Review 0 Please Comment Please Reply 

0 Comments: 
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Cost’s for Hose in Hose Installation: 

Materials: 

Shield Boxes: $21IUper (Labor and Materials) 

‘.Pit Cover Plates: S55Wper (Labor and Materials) 

- 3 o s e  Mounting Frames: S3.5Wper (Labor and Materials) 

Valve Manifolds: $40Wper (Labor) (Est. $ 1  5K Materials) \ 
\ S h i e l d  Plates for Route: $15K/lOOft of2”plate 

‘\Purex Nozzles: $1 .5Wper (Labor and Materials) 

- \ F l e x  Jumpers: $SWper (Labor and Materials) 

h o s e  ProcurementFablTesting: $50Whose (Cost varies with length, average is 180-200/foot) 

, 

Field Installation: 

Costs depend on the number of pit entnes, number of tanks involved and total length of route. (Typical length 
is ZOOft) 

. enching and routing hose: S8.2W200ft 

b i t  entry and Hose tie-ins: $25Wend connector 

‘‘-lation of steel shielding plate: $10WZOOA 

The above totals do not include design or electrical installation for heat trace. The design work has largely been 
accomplished for a genm’c installation and only minor changes to specifications and drawings are needed for 
applications in other Farms. Electrical design and installation vary widely depending on power availability and 
h a t  trace requirements and would be the same regardless of the type piping used. 

Discussions with Fluor Northwest personnel resulted in an estimated SIOK per foot for standard pipe in pipe 
installation. This cost is based on excavation to at least 6A, partial radiography of the primary pipe welds and 
full radiography on the encasement welds, materials, and installation to a pit. This estimate did not include 
design. 
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From: Boes, Kirk [boeskBhninc.com] 
%t: 
Io: keardBMCEng.com 
Subject: 

Thursday, July 27.2000 1153 AM 

FW: CONFIRMATION OF COSTS FOR NEW SALT WELL PUMPING EQUIPMENT 

----Original Message----- 
From: Robert-P-Jr-Marshall@ RL.gov [mailto:Robelt-P-Jr-Marshall@ RL.gov] 
Sent: Thursday, Ju/y 27,2000 658 AM 
To: Boas. Kirk 
Cc: Brian-E-Brendel@rl.gov 
Subject: RE: CONFIRMATION OF COSTS FOR NEW SALT WELL PUMPING EQUIPMEN1 

Kirk 
You conectfy captured all the info from our discussions y8sterday. One 
addition I would make would be another jumper for the S A  pit where you will 
tie in. Assume another 4OK. Also we talked about the OGT needs including 
8 p&te to -r route, 2 doghouses and 2 stmngbacks. 
thanks Rob 

~riginalMessage- 
From: Boes, Kirk [mailto:boesk@ hninc.corn] 
sent: Wednesday, July 26,2000 4:15 PM 
To: RobehP Jr MarshaU@ri.oov _ _ -  
Cc: Boes, Kirk; keard@MCEn&xm; Brian-EJ3rendel@rl.gov 
Subject CONFIRMATION OF COSTS FOR NEW SALT WELL PUMPING EQUIPMENT 

Jb: 

This message is provided to confirm the information we discussed over the 
phone thb afternoon in relation to estimated msts for acquiring new salt 
we9 pumping equipment in support of the proposed S-I 03 saltcake dissolution 
rdeval project. HND is assuming lhat new equipment will be acquired 
based on the existing IS designs for use at Tank 5103 (unless and until 
!inn information is available to M i t e  that existing reliable equipment 
will be available for use). Estimated costs for Drocurementnabrication of 
the IS hardware mi1 be as fonows: 

Salt well pump, legs and dip tubes - $5OK 

Pump jumper - $40K 

Pump motor and housing assembly - $10K 

Pumping Instrumentation and Control (PIC) skid - $225K 

Dilution skid - $175K 

Combustible Gas Monitor - $25K 

Replacement cover plate for PP 03A - $45K 

Pleaee let me know if have any commenls concemlng this information. Also. 
Y ‘W can prwide any additknal details concerning this equipment or 

ltknsl equipment needing to be included in the 5103 estimate, please 
:-. me know. Thanks for ywr  help. 
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From: Bogen, Greg [bogeng@hninc.coml 
Sent: Tuesday, December 12, 2000 1:12 PM 
To: 'Kevin Ard' 
Cc: Eoes, Kirk 
Subject: raw water 

Kevin- 
The water supply that interim stabilization put in runs from SY Farm due 
south over the top of S-110 and on to SX Farm. There is a 3 / 4 "  Hansen quick 
disconnect and valve where we could tie in (above grade) over 5-110. It is 
due West of the S-12A pit about 200-220 feet away. We will replace the 3 / 4 "  
valve with a 1 "  valve and run 1" sch 40 pipe above 
grade due East over to S-12A. 3 watt per foot heat trace and insulated with 
Armaflex 1" thick. Pipe supports every 10 feet. 
At least that will make a good reasonable estimate. The ECN that shows the 
raw water piping is 660754.  

<<. . . >> 
Greg Bogen 
Holmes 6 Narver 

A-I31 



RPP-1526 Rev. 1 

_ - - - - - _ _ _ - _ _ _ _ _ _ _  

............. 

w......... 

................. ............. 

............. ...... 

...... 





._........__. 

..... ~ .... 



RPP-7526 Rev. 1 

K. E. A d  
September 6.2000 

EnaineerinnlOAISafery~nvironmental Costs Extracted from U- I06 Baseline Cost 

The following engineering cost extracted from the U-106 baseline cost and schedule are 
covered elsewhere in the S-103 dissolution cost estimate. 

Engineering $3 18,764 
QA $41,213 
Safety $17,093 
Environmental $3.967 

Total $38 1,037 
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K r r -  ~ J L O  Kev.  I 

bklages 

F"n: 
'ent: 
0: 

Subject 

Kevin Ad Feard@mceng.com] 
Thursday, September 07. 2000 1:41 PM 

FW: Barb S-1 3 cost estimate 

Kevin Ard 
Mid Columbia Engineering 
943-6706, Ext. 224 

----- Original Message----- 
From: Boes, Kirk (mailto:boesk@hninc.cornI 
Sent: Thursday, September 07, 2000 1:35 PM 
To: 'keard@MCEng.com' 
Subject: 5-103 cost estimate 

Kevin: 

Please include a small allowance (55K) in the Hot Operations cost element 
for purchasing chemical buffering agents fused to neutralize the waste 
before sending i t  to the DST). Thanks. 

Kirk 
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Depends on projection h t i o a  

AOP 
Eeoloff 
E M  
EPA 
NEPA 
Noc 
NSR 
PSD 

= Air operatiag permit 
= W M ~ ~ I O I I  Shtc Dep-nt of Ecology 
= urgincaillg chnpc notice - U.S. EnVirOnmcOld Rotccu'on Agmcy 
=National Environmental Policy AN of I969 
= notice of wmrmction 
=new SOUTCC review 
= prevention of signifcant dctc"0mbon 

SWDP =sale Waste Diochargc Permit 
WDOH 

Nom: 

Echnar arc prided for initial pluming pmposer only. The erQlnrs should k fxuted as 
appro~t ions dut a t  be &d furtkr fa &hiled pojm- and 1d-c P~~IUUD&. 

All Lbox atirmres arc provided in houn unless induated othmvisc. Labor cstunstcr acwmt for nU staff 

= Washington Sbh Department of Hcalh 

time, ~ l u d m g  pmfersioaal and .dmmutn ' live. 

'Ihe boms/cuna/duration are "p'pn action or &"; total project effon would actually be each labor/cost 
atimare h c s  tbe number of o c 4 f m ~ c e s  assumcd for cacb acdodmsk 

Othaeostr mdicau eshmnted ocpenra for s ip i icpot  support that might need to be purchased to 
accomplish  particular task (e.g., facilities, cqlupmeat materials. p r i n ~ p ,  uavel, kborarory, and 
dxootranon). 
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From: Boes, Kirk [boesk@hninc.coml 
Sent: Monday, August 07, 2000 5 : 2 6  AM 
To: keard@MCEng.com 
Subject: FW: Path Forward on Deentrainer Issue 

----- Original Message----- 
From: Scott R. Pierce ~mailto:spierce@arescorporation.coml 
Sent: Friday, August 04, 2000 1 : 4 5  PM 
To: Boes, Kirk 
Subject: Path Forward on Deentrainer Issue 

Kirk, 

Please forward this to Kevin. 

I just sent Will my write-up on the deentrainer issue. In a nutshell -- the 
preconceptual design does not include a deentrainer -- our system should not 
need one -- however, the deentrainer issue should be reassessed at the 
conceptual design stage. 

While we need not factor the deentrainer into o u r  cost estimate; we should 
factor it into the contingency analysis (just in case, the need for a 
deentrainer surfaces at a later date). Please keep the following in mind as 
you develop the contingency analysis. 

Estimated Cost of adding a Deentrainer: 

Materials: $10,000 (rough estimate for deentrainer, piping, support 
pad, 
etc.) 
Labor: $50.000 (my swag) 
Engineering: $15.000 (30% of labor) 

Total: s75.000 

Dollars are raw costs; they do not include multipliers, adders, etc. 

Scott Pierce 

P.S., In case you haven't heard, the other issue -- the lack of electrical 
power for the vent system -- went away. The drawings Barb was using were in 
error. We have more than enough power to run the existing ventilation 
system. 
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24123-112 SALTCAKE RETRIEVAL 

OUTLINE SPECIFICATION 

prepared for 

CH2M HILL HANFORD GROUP, INC. 
Contract No. 4412, Release 70 

Report No. 990923201-001 
Revision 0 

December 2000 

Prepared by 

The HND Team 
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RPP-7526 Rev. 1 

s-I12 
s-I12 
s-112 
s-112 
s-112 
s-112 

OUTLINE SPECIFICATION 

006 12 Observation Port Camera 
007 12 Blind Flange Breather Filter 
01 1 4 None Sprinkler 
013 42 Existing Saltwell Pump Saltwell Pump 
014 4 Breather Filter, SHMS Sprinkler 
016 4 None Sprinkler 

DIVISION 2 - SITEWORK 

1. Excavation for underground piping and utility trenches. 

2. 

3. 

4. 

Excavation for leveling of Chemical InjectiodSample Station Skid pad 

Excavation for leveling of PIC Skid pad. 

Contaminated soil: Most soil displaced during excavation activities will be used as 
backfill in the general vicinity of the original excavation. ALARA concerns require the 
contaminated soil to be managed as any other waste generated on the Hanford Site. 

Stabilization of disturbed areas: WSDOT M41-10, Section 9-09(3), top course. 
+ 

5 .  
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SY Farm 

I .  None 

Section 02650 Pipe Utilities 

S Farm 

1.  None 

SY Farm 

1. None 

~~ 

DIVISION 5 - METALS 

Section 05120 Structural Steel 

S Farm 

1. 

2. 

3. Bolts 

Rolled steel shapes and plates: ASTM A 36. 

Steel tubing: ASTM A 500, Grade B. 

a. General application: ASTM A 307, Grade A or B. 

b. Structural connections: ASTM A 325. 

Nuts: ASTM A563, heavy hex. 4. 

5. Washers: ASTM F844, circular. 

6. Welding electrode: E7OXX. 

7. 

8. 

9. 

SY Farm 

1.  None 

Expansion anchors: Hilti Kwik-Bolt 11. 

General Fastening: AISC S326 and Moll .  

Deck Plating - diamond plate decking for temporary trench cover. 
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Section 05500 Metal Fabrications 

S Farm 

1. 

2. 

3. 

4. 

5. 

6. 

SY Farm 

Steel pipe: ASTM A106, Grade B, Schedule 40 

Supports: Channels, nuts and bolts: Unistrut. 

Weld studs: Nelson Type H4L 

Rolled steel shapes, plates, and bars: ASTM A 36. 

Expansion Anchors: Hilti Fastening Systems Kwik-Bolt 11. 

Steel Plate Pit Cover: 3 Inch, Carbon Steel, ASTM A36. 

1. None 

DIVISION 9 - FINISHES 

Section 09900 Painting 

S Farm 

1. Exterior metal surfaces 

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

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. 

SY Farm 

1. None 

Section 13440 Instrumentation 

S Farm 

1. Saltwell Skid Instrumentation - Saltwell skid instrumentation shall be specified in 
accordance with drawings H-14-104158 through H-14-104163. 

SY Farm 

1. None 
- 
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DIVISION 15 - MECHANICAL 

Section 15493 

S Farm 

1. Materials 

Chemical Process Piping Systems 

a. Hose-in-hose transfer line: Specification RPP-6028, Rev. 0, Specification for Hose in 
Hose Transfer Lines for Hanford’s Interim Stabilization Program. 

b. Jumper assemblies: Stainless steel, Hanford Standard HS-BS-0084 modified. 

c. Sprinkler supply hoses: 1 Inch, insulated, heat traced. O’Brien Corp., Helical 
Convoluted Stainless Steel, 625 psig, Type J thermocouple, or equal. 

2. Equipment 

a. Saltwell Pumping System (screen, eductor, centrifugal pump, and associated piping). 
Reference drawing H-14-103084. 

b. Miscellaneous equipment 

1. 

11. 

Dunnage assembly: Tube steel with lifting attachments. 

Spray Nozzles: nominal 4 gpm, <40 psig pressure drop, 90 degree spray cone, 
stainless steel. Spray Systems Co., Fulljet model 3/8 GANV-SS-23 or equal. 

.. 

SY Farm 

1. None 

Section 15499 

S Farm 

1. Materials 

Building Services Piping Systems 

a. Piping, tubing, and fittings 

1. Piping in contact with earth or concrete anc .lot cathodically protected shall have 
a protective coating. 

Raw Water (RW) piping: Carbon steel, Pipe Code M-5. 

Piping systems fabricated and installed in accordance with ASh4E B31.9. 

.. 
11. 

iii. 
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iv. Insulation: Above Grade, Flexible closed cell elastomeric thermal insulation with 
low-transmittance vapor banier for -40 to +220OF temperature range. Weather 
resistant protective finish for outdoor applications. Armstrong “Armaflex 11.” 

b. Equipment 

i. Manual Valves 

1. Ball valves: 3-piece brass body, stainless steel, Teflon seats and body seal, 
threaded ends (Worcester). 

c. Pipecodes 

in accordance with 

Section 15500 Heating, Ventilation, and Air Conditioning 

S Farm 

1. Materials 

a. Duct: Stainless steel sheet: ASTM A 240, Type 304 or 304L. 

b. Duct reinforcement: Stainless steel sheet: ASTM A 240, Type 304 or 304L. 

Stainless steel shapes: ASTM A 276, Type 304 or 304L. 

c. Duct supports and hangers 

Channels and clamps: unistrut. 

Carbon steel shapes: ASTM A 36. 

Stainless steel shapes: ASTM A 276, Type 304 or 304L. 

Carbon steel rods: ASTM A 108 with ASTM A 563 nuts and plain washers. 

Fasteners: ASTM A 307, Grade A or B bolts, with ASTM A 563, heavy hex nuts, UNC 
threads. Finish to be cadmium plating. 
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d. Duct insulation: UL listed in the building materials directory, and carry UL Logo. 

Insulation and adhesive shall have UL fire hazard classifications of 25 maximum for 
flame spread and 50 maximum for smoke developed. 

Insulation for duct: 1112" -inch thick glass fiberboard, 3 Iblft' minimum density board 
type. 

e. Insulation Jacket: Stainless steel jacket 0.010' thick. 

2. Equipment 

a. Ventilation Skid: Existing 500 CFM portable exhauster. 

DIVISION 16 - ELECTRICAL 

Section 16400 Service and Distribution 

General 

1. 

2. Heat Trace 

Installation of electrical components shall be per NFPA 70, National Electrical Code. 

a. Chromalox Self-regulating heating cable, Type SRL, 5 Watt per foot, 120 VAC, 150°F 
(65 "C) maximum maintenance temperature. 

b. Local control for Heating Cable, Chromalox Type RTAS-I 22 AMP SPDT, 120 Vac. 

c. Chromalox Splice and tee Kit, Catalog # RTST-1. 

d. Chromalox End Seal Kit, Catalog # RTES-1 

S Farm 

1. Materials 

a. Conduit: PVC schedule 80 for buried applications, galvanized steel for exposed 
applications, liquid-tight flexible metal for interfaces with vibrating equipment and 
motors. 

b. Conductors: Stranded copper with Type THWN/TH" or XHHW insulation. 

c. ControYSignal Cable: Type TC, 600V, 90 OC copper, #14 minimum, number of 
conductors as required. 

d. Power Cable: Type G, 600V. gauge and number of conductors as required. 

e. 3-Phase Power Receptacles: 480V, 3-phase, 30A and 60A, 3-wire, cord connecting, with 
strain relief fitting. 

- 
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f. Yellow Jacket cable I hose protection. Peterson Systems International. 

3. Equipment 

a. Equipment enclosures: NEMA ICs 6 Type 3R outside building. 

b. Safety switches: Non-fused, 240 V AC, rated as noted on the Drawings. 

SY Farm 

a. None 

B-11 



RPP-7526 Rev 1 

Appendix C 
Calculations 

c- 1 



RPP-7526 Rev. I 

Originator: 

Checked Bv: 

Page: I of 6 
Holm.. and N a m r  Ins. 

Rev. A Rev. __ Rev. __ 
NamelSignatundDate NamdSignaturdDate NamdSignaturdDate 

G.J.Bogen / $ p h  f 
I 

J.J Elsen 

Date: 8/30/01 I CALCULATION COVER SHEET 

Document 
Number 

Calculation No: 4412.070.PCAL.001 
Calculation Title: 241-S-112 Saltcake Dissolution Mass Balance Calculation and 

Document Title Rev. Number 

Assumptions 
Project No. &Title: 4412.070,241-S-I 12 Saltcake Dissolution 

Rev. 

A 

Reason for Revision 

Release 

Approved By: 

Other: I 

RECORD OF REVISION 

Fwm EP 3.3-IF. Dcc. 2000 

e-2 



HNDTEAM 
DESIGN CALCULATION SHEET 

Calculation No. 
441 2.070.PCAL.001 

Project No. 4412-070 

Sheet 2 of 6 

Rev. No. A 

Calculation Title: 241-S-I 12 
Saltcake Dissolution Mass Balance 
Calculation and Assumptions for the 
Lower Volume Density Gradient 
Method. 

INTRODUCTION 
Purpose 

Scope 

DESIGN BASIS 
Design Inputs 

Criteria 

The purpose of the attached calculation is to estimate the following 
quantities for the Low Volume Densiv Gradient (LVDG) method: 

The calculation is valid only for the retrieval method and assunzprions 
specified. 

This calculation provides design input for the 241-S-112 Lower Volume 
Density Gradient Saltcake Retrieval Method. 
Initial tank waste volume and Sodium inventory is per the 241-S-112 Best 
Basis Inventory Detail Report (7/31/00). 

Time Required to Retrieve All Saltcake. 
Total Liquid Volume Sent to DST’s. 

Assumptions S-112 Initial Volumes 
Total Waste 
Saltcake 
Sludge 
Drainable Interstitial Liquid 
SY-102 
SY-102 Operating Capacity 
SY-IO2 Initial Space Available 
SY-IO2 Final Space Available 

Waste Pump Flow Rate, Average 
System reliability 
Na lnventory 

pump 

~ gi;Ek;: 
Waste Characteristics 

Interstitial Liguid initially saturated @ 
Saturation of t r a n s f e d  solution 
Operations 
Line flush duration 

Cross-site transfer duration 

, Saturation Pt. 

, Sludge Removal 

523 Kgal 
5 17 Kgal 
6 Kgal 
81 Kgal 

500 Kgal 
500 Kgal 
0 gal 

10 gPm 
50% 

5.84E+O5 
5.80E+05 
3.98E+03 

10 molar Na 
IO molar Na 
5 molar 

60 days (to take place approximately YI 

241-S-112 Best Basis Inventory Calculation Detail Repon 
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HNDTEAM 
DESIGN CALCULATION SHEET 

Calc. #: 4412.070.PCAL.001 
Rev: A 

Page: 3of 6 

Design Calculation Title: 241-S-I 12 Saltcake Dissolution 
Mass Balance Calculation and Assumptions for the Lower 

Project No. &Title: 4412-070, 241-S-112 Preliminary 
Volume Density Gradient Method. 

Engineering. 

These Dreliminarv calculations are based on the mass balance of transfers 
REFERENCES 

Orig: C Bogen Date: 

8/29/.r 

ax glwioc 

. . 

Date: 
& 

Checker: J Else 
h i n t  & Initial 

. 
into and out of Tank 241-S-112 for the Lower Volume Density Gradient 
method. For this method, water is pumped into tank 241-S-I 12 via 3 
sprinklers located within the tank. It is assumed that the decant rate will 
equal the introduction rate. 

Sodium in the tank is in three phases initially, sludge, saltcake, and 
dissolved in liquid. The sludge will be assumed to remain in the tank 
after pumping is complete, thus, the Na contained in the sludge, which is 
negligible, can be ignored. The calculation is based on the assumption 
that there will only be a 50% efficiency in dissolving the salts ( 5  molar). 
This assumes that the removed solution will be diluted 1:l from a fully 
saturated solution (10 molar). For less saturated solutions the dilution 
will be adjusted accordingly, such that the removed solution is always 5 
molar Na. The Interstitial Liquid is assumed initially to be saturated to 10 
molar Na. 

METHODS 

Once each week, operations are suspended for eight hours to back flush 
the transfer lines into 241-S-112 to reduce the potential for future line 
pluggage. The back flush water is assumed to remain in the tank for a 
long enough period of time to become concentrated to minimum 5 molar 
Na and will therefore be counted as pan of the total liquid volume sent to 
the DST. 

!ESULTS AND 
IONCLUSIONS in the “Purpose”: 

In conclusion, the following results address each required estimate stated 

Time Reuuired to Retrieve All Saltcake 
2j4 davs 

Total Liquid Volume Sent to DST’s 
1 : ~  million gallons 
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Based on the current BBI there is 517 Kgal saltcake, 6 Kgal sludge, and 81 Kgal Interstitial 
Liquid located in tank 2414-1 12. The saltcake contains 5.80E45 kg Na and the sludge 
contains 3 .98E43 kg Na which accounts for a total of 5.84E45 kg Na. 

The Interstitial Liquid within 2413-1 12 (81 Kgal) accounts for the following amount of sodium 
based on a 10 molar saturation: 

(IO moles/L)*(81,M)O gal.)*(3.785 UgaI.)*(23g N d l  mole Na)*(l kg/1000g) = 70,515 ke Na 

Determining the amount of Sodium (Na) contained in the saltcake can be performed by 
subtracting the amount of Na within the Interstitial Liquid and the Sludge from the total amount. 

NaTotal~NaSludge-Naln,,,tlllal hqmd = Nasaltake 

(584,000 kg Na) - (3980 kg Na) - (70,515 kg Na) = 509,505 ke Na 

Salt Density and Dissolution Ratio Calculation 

The “Na density” within the saltcake, excluding the Na in the interstitial liquid, can be. 
determined by dividing the volume of the Na in the saltcake by the total amount of saltcake 
within 241-S-112. 

509,505 kg Na I517,OOO gallons saltcake = 0.99 ke Ndeallon saltcake 

One gallon of 10 molar Na solution contains the following “Na density”. 

(3.785Ugal)*(IO mol Na/L)*(23 g N d l  mol Na)*(l kg/1000g) = 0.871 ke Ndeal  solution 

As discussed previously, the solution removed is assumed a constant 5 molar Na, due to 
anticipated retrieval inefficiencies and dilution. 

(0.871 kg Ndgal soln)*(5 molar Na)/(lO molar Na) = 0.435 ke Ndml soh. @ 5 molar Na 
concentration. 

The dissolution ratio can now be calculated by determining the amount of saltcake that must be. 
dissolved to obtain 1 gallon of 5 molar Na solution. 

(1 gal 5 molar Na soln)*(0.435 kg Nugal soln.)*(l gal saltcakdO.99 kg Na) = 0.44 ea1 saltcake 

- 
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Inversely (UO.44) .  for every one gallon of saltcake from 241-S-112,2.27 gallons of 5 molar Na 
solution will be obtained. 

Therefore, the dissolution ratio is w. That is, for each gallon of waste recovered, 2.3 
gallons of solution will be received into the DST system. 

Time required to Retrieve All Saltcake Calculation 

Assuming that 241-S-112 retrieval is based on out-put rate, interstitial liquid is counted as 
coming out, and sludge is counted as remaining in the tank, the duration required to retrieve all 
of the saltcake can be calculated as shown below: 

NaTaaI - NaSludge = NaTotaI 10 be removed from S-I 12  

- (584,000 kg Na) - (3,980 kg Na) = 580,020 ke Na 

Based on an average pumpout rate of 10 gpm, the amount of Na/day removed from tank 241-S- 
112 can be calculated. 

(IO gpm)*(60 min/hr)*(24 hr/day)*(0.435 kg Ndgal soh) = 6264 ke Ndday  

Thus, the time to retrieve all Na and saltcake from the tank can be calculated using the following 
equation: 

NaT-1 to bc rcmovcd from s.ll2 / NaAmnl mmovd 

(580,020 kg Na)/(6264 kg Na/day) = 92.6 daw 

From past saltcake retrieval history, a 50% system reliability can be assumed. That is, the pump 
will be operable and removing liquids half of the time, resulting in an average removal rate of 5 
gpm over the entire campaign. Thus, the actual time to retrieve all Na and saltcake from 241-S- 
112is: 

by = Time duration to remove all Na and saltcake 

92.6 days * (10 gpm)/(5 gpm) = 185.2 daw 

Once each week, the transfer lines are back flushed into 241-S-112 to reduce the potential for 
future line pluggage. It is anticipated that each flush will take 8 hours. The water added by 
flushing is assumed to become saturated and will not effect the total volume of water required or 
solution removed. The number of flushes nquired is calculated below: 

- 
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(183 days/(7 days/wk)*( 1 flush/wk) = 26 flushes total 

Assuming 8 hours per flush 

(8 hours/flush)*(26 flushes)*( 1 day/24 hours) = 8.7 days 

Thus, giving us the total duration to retrieve tank 241-S-I 12 

185.2 days + 8.7 days = 194 days 

The current operable capacity for tank 241-SY-102 (intermediate receiver tank) is limited by the 
transfer pump design to approximately 5.OE+05 gallons. The anticipated solution recovery 
volume will exceed the available space. If the tank is initially emptied to the greatest extent 
possible, two transfers will be required from 241-SY-102 during the retrieval to accommodate 
the recovered solution. An additional transfer following the retrieval campaign will also be 
required, but has been excluded from the retrieval duration estimate. The time duration for a 
cross-site transfer is assumed to be 30 days thus giving us a new time duration shown below: 

194 days + 2*(30) days = 254 days 

Total Liquid Volume Sent to DSTs Calculation 

As calculated previously, the dissolution rate for the saltcake is 2.30: I .  Further. the existing 
drainable interstitial is fully saturated, requiring dilution of 1: 1. Excluding recovery of any 
sludge volume, the recovery will produce the following total volume of solution 

[(517,OOOgal)*(2.30)] + [(Sl,OOO gal)*(2)] = 1,335.590 gallons 

A simple cross check is performed below to validate this quantity. 

(5.8OEM5 kg Na)/(0.435 kg Ndgal soh)  = 1,333,333 gallons (0.17% diff.) 
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Purpose The purpose of this calculation is to verify that there is adequate capacity 
in the 3-50 kVA transformer bank (transformers C6486P, C6487P. and 
C6488P) to continue to operate the S-Farm Dilution System equipment, 
the existing 500 cfm exhauster, new 120V heat trace for S-112, and the 
existing loads (see Drawing 4412-070-EDWG-102). According to the 
Tank Farm Cognizant Engineer, Paul Kison, the exhauster was not 
originally operated while the Dilution System was running (although it 
was designed to do so), and the connected load on the transformer bank 
appears to be quite substantial. As such, i t  was felt that a calculation was 
merited to determine whether the transformer bank would require 
upgrading to support the new loads and continued operation of the S-Fam 
Dilution System equipment. 

The scope of this calculation is to estimate, using metering data and 
engineering judgment, the degree of loading expected at the subject 
transformer bank. Although the S-112 Saltcake Dissolution and 
Demonstration Project is also adding a new Saltwell Skid load to the 
241-S Distribution Station (see Drawing 4412-07O-EDWG-101), a 
calculation was not deemed necessary because the 241-S Distribution 
Station was specifically designed to support saltwell skid loads, and by 
the time this project is installed, Interim Stabilization activities are 
expected to be finished at S-Farm, thereby presenting no competing 
demand for the power supply at the 241-S Distribution Center. 

Scope 

) S I G N  BASIS 

Design 
Inputs 

The design inputs for this calculation were: 

I .  

2. 

One-line diagram for the 241-SX power rack (ECN 658899). 

Drawing for the 244-S-271 Service Distribution Panelboard A 
and 302A Catch Tank (H-14-030053, Sh 1.) 

Metering data for above loads (Items 1 and 2) from DynCorp 
Electrical Utilities. (Prior to ECN 658899. the source of power 
for thcse loads was a 2400V system that was metered 

3. 

c-9 



HNDTEAM 
DESIGN CALCULATION SHEET 

Calc. #44  12.70.ECAL.001 
Rev: 0 

Page: 3of  5 

Criteria 

Assumptions 

Design Calculation Title: Electrical Power Calculations for the S -  

Project No. &Title: 4412-70 - S-I12 Saltcake Dissolution and 
I 12 Saltcake Dissolution and Demonstration Project 

Demonstration Project 

LEFERENCES 

Orig: B.J. 
Print & Initial 

h i n t  & lnilial 

separately). 

One-line diagram for the S-Farm Dilution System (Dwg H-14- 
030033, Shl). 

Metering data for the S-Farm Dilution System from DynCorp 
Electrical Utilities. 

4. 

5 .  

6. Conversations with Ray Memman, CHG Equipment 
Engineering (372-2192), who did an informal load study on 
the same transformer bank to prepare ECN 658899. 

Conversations with Jim Uecker, DynCorp Utilities (373-1930) 

Conversations with Rich Larson, CHG Tank Farms Electrical 
Engineering (373-9 100). 

National Electrical Code, NFPA 70. 

7. 

8. 

9. 

The primary criterion for this calculation is that the S-Farm Dilution 
System, with the additional loads of the exhauster and new heat trace, 
must be able to operate in conjunction with the normal duty cycle of the 
loads on the 241-SX power rack without overloading the 15OkVA 
transformer bank. 

Assumptions for the calculation are as follows: 

1. The exhauster and the heat trace will be considered new loads, and 
considered continuous duty. (The exhauster feeder will require 
voltage drop calculations during definitive design.) 

2. The metering data represents all of the existing loads served by the 
subject transformer bank. 

I .  ECN 658899 (241-SX Power Rack One-Line Diagram) 
2. H-14-030033, Sh. 1, (Dilution Power System One-Line Diagram) 
3. Drawing for the 244-S-271 Service Distribution Panelboard A and 

302A Catch Tank (H-14-030053, Sh 1.) 
4. Metering Data from meter number 78-803-820 (Dilution Power 
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Prim & initial m p 4 v  I 36 31 

21 2 
39 1 
22 2 

8 1 
21 4 

8 1 
1 1  1 
22 4 
22 3 
13 3 
24 3 
37 7 
41 6 

Month 

lun-98 
Aug-98 

Ocl-98 
Nov-98 
Dec-98 
Jan-99 
Feb-99 
Mar-99 
Apr-99 
May-99 
Jun-99 
Jul-99 
Aug-99 
Sep-99 
Oct-99 
Nov-99 
Del-99 
Jan-00 
Feb-00 
Mar-00 
Apr-00 
May-00 

Sep-98 

Jun-00 
Max kW 

31 4 
31 2 
41 7 

Demand Average 
kW at kW a t  
241-SX 241SX 
system system 
meter meter 

I I  9 
IO 8 
1 1  9 
12 9 
19 IS 
22 18 
24 19 
26 21 
23 18 
18 14 
20 16 
17 13 
24 IO 
24 7 
24 7 
24 7 
24 8 
24 12 
24 IO 
24 9 
24 IO 
24 9 
24 IO 
24 7 

21 

To be conservative, the maximum demand kW from both systems are 
added (according to Jim Uecker of DynCorp Utilities, these metering data 
represent ALL of the existing load on the transformer bank): 

26kW + 41 kW = 67kW 
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Existing load x 125% = 84 kVA ~ 1 . 2 5  = 105 kVA 

Exhauster load (based off of fuse size) 5 

(40A x 80%) x 480V x 43 = 27 kVA 

The estimated amount of heat trace required for the S-I12 project will be 
400 feet at IOW per foot: 

400 x IOW = 4 kW (4 kVA) 

Existing load: 105 kVA 
Exhauster: 21 kVA 
New heat trace: 4 kVA 
Total: 136 kVA 

Since the transformer is rated for 150 kVA, there is adequate 
capacity to handle the loads projected for this project. However, 
since this project is only in the conceptual phase, and the transformer 
bank appears to be quite heavily loaded, it would be wise to re-assess 
the existing loads during definitive design to determine the extent of 
any load growth at that time (October 2003). 
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2414-1 12 SALT CAKE DISSOLUTION DEMO, MASTER EQUIPMENT LIST 

LOCATION 
COMPONENT 

DESCRlPTlON I 
FUNCTION 

NPH d 
PER- 

PhIDIDWG FORM 

CAT 

SAFETY 
FUNCTION 

SIFETY CATEGORY 
DESlGNATlON 

(REF DOC) 

XISTING WASTE 
ANKS 
XISTING PRIMARY 
ANK LEAK 
IETECTION SYSTEM 

S-112 8 

ST VENTILATION 
,YSTEM 
IEW RAW WATER 

ORGANIC SOLVENT 
FIRE, FLAMMABLE GAS 4412070- 

DEFLAGRATION. 6 CDWG-102. 
SC (SAR-067. Sec. 4.3.4). SEISMIC ACCIDENTS; PDWG-102. 

IISTRIBLITION 
,YSTEM. VALVES, 
DSE AND HEAT 
RACE 

IVER GROUND 
RANSFER SYSTEM. 
NCASEMENTS 
IVER GROUND 
RANSFER SYSTEM: 
IT CONNECTIONS 

SY-102 

s-I 12 a 
SY-102 

~~ 

X3GHOUSE AND 
TRONG BACK) 
NVER GROUND 
RANSFER SYSTEM 

Ss (SAR€67. 4.4.1) TANK FAILURE MOWG-101 PC-3 

ss (SAR 067 RN. 1-F. PREVENT FLAMMABLE 4412070- 
ECN 650166. Sec 4.3.7) GAS ACCUMULATION PDWG-102 PC-3 

EAT TRACE 

241 3 -1  12 
POR404 SKID 

XISTING OVER 
ROUND TRANSFER 
YSTEM 

PREVENT FLAMMABLE 4412070 
SC (SAR-067. SeC. 4.3.8) GAS ACCUMULATION PDWG-101 PC-3 

.~ 
NCASEMENTS 
XISTING OVER 
ROUND TRANSFER 
YSTEM 
IT CONNECTIONS 

012A PUMP PIT 
S C  VALVE PIT 
-1% PVMP PIT 

TO 
5-C VALVE PIT 

5-C VALVE PIT 
r0 S-A VALVE 

PIT 

5-C VALVE PIT 
ro S-A VALVE 

PIT 
XXHOUSE AND 

PREVENT AEROSOL 
RELEASE, PROVIDE 4412070- 

SS (SAR 067 REV. 1-F. SECURE HOSE PDWG-102. 
ECN 650166. Sec. 4.4.3) TRANSITION INTO PIT MDWG-101 PC-3 

SS (SAR 067 R N .  1-F. PROTECTION FROM 4412070- 
ECN 650166. Sec 4.4.3) FREEZING PDWG-102 PC-3 

DIRECT LEAKED 
WASTE TO 

STRUCTURE, 4412070- 
SS (SAR 067 REV. 1 -F. PROTECT PRIMARY PDWG-102. 
ECN 650166. SeC. 4.4.3) ENCASEMENT MDWG-101 PC3 

PREVENT AEROSOL 
RELEASE, PROVIDE 4412070- 

ss (SAR 067 RN. 1 -F. SECURE HOSE PDWG-102. 
ECN 650166. Sec. 4.4.3) TRANSITION INTO PIT MOWG-101 PC-3 TRONG BACK) 

XISTING OVER 
ROUND TRANSFER 
YSTEM 
EAT TRACE 

5-C VALVE PIT 

PIT 
ro S-A VALVE 

IPE ENCASEMENTS 
KlSTlNG 
NDERGROUND 
WNSFER LINE 

ss (SAR 067 REV. I.F. PROTECTION FROM 4412070- 
ECN 6X)lBg. Sec. 4.4.3) FREUING POWG-102 PC-3 

IPING 

>-A VALVE PIT 
0 SY-A VALVE 
T. SY-A VALVE 
'IT TO SY02A 

KISTING TANK LEVE 
ONITORING SYSTEh 

KISTINT: TANK 

DIRECT LEAKED 4412070- 
SS (SAR 067 REV. 1 -F, WASTE TO PDWG-102. 

3.K DETECTION 
ISTEM(S) 

USTING PIT 
UNSFER LEAK 
TECTION 
fSTEM(S) 

PUMP PIT 

s-112 a 
SY-102 

ECN 650166, SeC. 4.4.6) STRUCTURE MDWG-101 PC3 
SUPPORT TEMP 
MONITORING; 

ss (SAR 067 REV. I-F. PREVENT ORGANIC ~ 1 2 0 7 0 -  
ECN 650166, Sec. 4.4.9) REACTION POWG-101 PC-3 

S.1126 
SV.102 

SS (SAR067Rl.F. ECN TANKBUMP. PREVENT 4412070. 
650166. Sec 4 4 10) ORGANIC REACTION PDWG.101 PC-3 

c VALVE PIT. s 
l?A PUMP PIT 

,-A VALVE PIT. 
I -A  VAI  V F  PIT 

S-FARM. 4412070- 
) 1 NONE 1 PDWG-102 PC-1 

S:: )01 i-lZA PUMP PIT STRUCTURE. 4412070 
SS (SAR 067 REV 1-F. PROTECT PRIMARY PDWG-102. 

3-C VALVE PIT ECN 650166. Sec 4.4.3 ENCASEMENT MDWG-101 PC-3 

DIRECT LEAKED 
WASTE TO 

ss (sm 067 REV. I-F. MITIGATE WASTE 4412470- 
ECN 650166, Sec. 4.4.11) TRANSFER ACCIDENT PDWG-102 PC-3 

. . . . . -. - . . . , 
SY-(MA PUMP 

PIT 
SS (SAR 067 REV. IF, MITIGATE WASTE 44120m 
ECN 850166, SSC. 4.4.11) TRANSFER ACCIDENT PDWG-102 PC-3 
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2414-1 12 SALT CAKE DISSOLUTION DEMO, MASTER EQUIPMENT LIST 

- 

COMPONENT 
DESCRIPTION I 

1 

ISOLATION VALVES 

MASTER PUMP 
SHUTITDOWN AND 
ALARM 

ELECTRICAL POWER 
EXISTING RAW 
WATER SUPPLY 
SYSTEM, SERVICE 
WATER BACKFLOW 
PREVENTER 
SALTWELL PUMP 
SYSTEM, 
INSTRUMENTATION 
AND CONTROL 

S-112 CAMERA 
SYSTEM 

IN-TANK SPRINKLERS 

PIT COVERS AND 
ABOVE GROUND 
STRUCTURES 

VENTSTACKCAM 

STACK 
CAM INTERLOCK 

PRESSURE 

PIC SKID, PROCESS 
INSTRUMENTATION, 
MONITORING AND 

 JUMPERS 

SAFOY CATEGORY 
MSIGNATION I (REF DOC) 

LOCATION 

HIGH TEMPERATURE 
(SAR 067 REV. 1 -F, ECN 

SS (SAR 067 REV. 1-F, 

S-FARM 6 SC. SS OR GS 
SY FARM AS REOUIRED + 

GS (SAR 067 REV. I-F. 
S-FARM ECN 650166) 

I 

005.AC5.10.CLASSl. 

005. AC 5.10. CLASS 1. 

SC VALVE PfT IECN 6sOlSS) 

LIMIT RAD RELEASE 

LIMIT RAD RELEASE 
PREVENT WASTE 

LEAK INTO SERVICE 
WATER SYSTEM 

LIMIT WASTE 4412070- 
MlSROUTlNG I PDWG-102 I PC-3 I 1 

.WIT WASTE LEAKED. ~ ~~~ 

LEAK DURATION AND 4412070- 
EXPOSURE PDWG-102 PC-3 1 I 4412070- 1 I 

SUPPORT SYSTEM EDWG-1018 
FUNCTION 102 Pc-1 1 

NONE I ECN 660754 
I 

TSR006. 
AC 5.9. IN TANK 4412070- 

EQUIPMENT I PDWG-102 
TSR006. I 

EQUIPMENT PDWG-102 

EQUIPMENT 

4412070- 

7 
PC-I 

PC-1 3 
PC.1~ 

NO TRANSFER 4412070- 

NOTRANSFER 4412070- 
SAFETYFUNCTION 1 PDWG-102 I PC-I 1 1 
SAFETY FUNCTION PDWG-102 PC-I 

D-3 



RPP-7526, Rev. 1 

APPENDIX E 
COMPLIANCE MATRIX 

E- 1 



RPP-7526, Rev. 1 

COMPLIANCE MATRIX 

Detailed technical Functions and Requirements (F&Rs) for the Saltcake Dissolution 
Retrieval Demonstration at Tank 241-S-112 are defined in RPP-7598, Rev. 0, Tank 241- 
S-112 Waste Retrieval System Level 2 Specification. The following table provides 
traceability of the 241-S-112 requirements to the current design for the 241-S-112. 

i 

Level 2 
Specification 

Section 
3.1.2.1 

3.I.2.1.1 

Requirement or Objective 

The 241-S-I 12 WRS shall interface with new and 
xisting utilities and infrastructure systems. The 
following utilities are currently available at the S and 
SY tank farms. The adequacy of these utilities for 
xcomplishing retrieval will be determined and 
refined during preliminary engineering and 
:onceptual design. 

SST/DST Electrical Power System. The 
amount of three-phase 480 V and 60 Hz 
power available to the 241-S-I 12 WRS is 
documented on H-14-030033, Sheets 1-3. 
The electrical power needs of the 241-S- 
112 will be determined during preliminary 
engineering and conceptual design. 

DST Raw Water System. The raw water 
available to the 241-S-112 WRS is a 
10.1 cm (4 in.) diameter line outside the SY 
tank farm at the SY service water pit or at a 
main adjacent to the 2 4 2 3  evaporator, at a 
pressure of 482 kPa (70 psig) (TBR). Raw 
water sources are documented on H-14- 
021831, Sheets 1 and 2. 

DST Confinement Subsystem. For the 
combination of waste in tank 241-S-I 12 
and the dilution fluids required for retrieval. 
the available space in the DST System is 
assumed to require a cross-site transfer for 
retrieval. 

The 241-S-I 12 WRS shall accept control signals 
tom the Master Monitor &Control System to effect 
he safe shutdown of waste transfer, as appropriate 
e.&, leak detection, service water pressure switch 
nterlock). Note that these shutdown signals are 
lesignated safety significant. 

Comments 

This requirement is met at a conceptual 
level. The 241-S-112 WRS Preliminary 
Engineering Report (PER) identifies the 
system interfaces with the SST/DST Electrical 
Power System, Raw Water System, and DST 
Confinement System. These interfaces will be 
re-examined and refined, as required, during 
the project’s conceptual design phase. 

This requirement is met at a conceptual 
level. The PIC skid will coordinate all 
necessary local alarms and functions (see 
drawing 4412-70-IDWG-101). 

-- 
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Level 2 
Specificatioi 

Section 
3.1.2.2.1 

1.1 2.2.2 

1.2.1.1.a 

1.2.1.2 

1.2.1.2.a 

i.2.1.2.b 

Requirement or Objective 

The 241-S-112 WRS shall interface with the existing 
tank 241-S-I 12 risers and pump pit shown in 
Drawing H-I4-010633, sheet 2, Rev. 0 (see also 
drawing H-2-73191. Rev. 5). The interface point 
with the risers is either a flange located inside the pit 
or as otherwise defined in the applicable pit 
drawings. The WRS may interface with existing 
tank risers that are off vertical up to 5 degrees. The 
tank risers may be out of round. 

The 241-S-I 12 WRS shall interface with the existing 
risers and pump pits in the DST SY receiver tanks 
shown in drawings H-14-010531, Sheets I & 2, Rev. 
7. 
The 241-S-I 12 WRS shall control structure and 
waste temperatures in tank 241-S-I 12 within the 
following specified design limits to prevent tank 
structural failure: 
Temperatures: 
Maximum 149 "C (300 OF) for waste 
Maximum 121 "C (250OF) for dome 
Maximum change of 1 I "C (20 O F )  per day for bulk 
waste temperature in the tank. 
(Note: Operational limitations on in-tank 
temperatures will be established as part of pre- 
conceptual and conceptual design activities (TBD- 
RPP-8464); however, normal bulk waste temperature 
range for 241-S-1 I2 is 27' to 29 "C [SOo to 85 O F ]  

based on data from the Surveillance Analysis 
Computer System and any raw water additions to the 
tank should be at least normal bulk waste 
temperature). 
The 241-S-112 WRS shall control the waste level in 
tank 241-S-1 I2 to prevent waste overtlow and limit 
the hydrostatic head-induced stresses in the tank. 
Control includes monitoring waste levels. comparing 
monitored values to set limits, and providing signals 
for transfer pump shutdown at the waste level set 
limits. 

The 241-S-I 12 WRS shall prevent the waste level in 
lank 241-S-112 fiom exceeding 7.1 I m (275 in.). 

The 2414-1 12 WRS shall limit the hydrostatic 
Forces on tank 241-S-I 12 such that hydrostatic forces 
io not exceed the force equivalent to 275 in. of 
waste with a specific gravity of 2.0. 

Comments 

This requirement is met a t  a conceptual 
level. See 4412-70-CDWG-102, and 
-PDWG- 102 for riser usage and proposed 
routing. 

This requirement is met a t  a conceptual 
level. See 4412-70-CDWG-102, and 
-PDWG-102 for riser usage and proposed 
routing. 
T h i  requirement is met at a conceptual 
level. There is an existing T/C tree in riser 4 
that is currently monitored by the TMACS 
system. Heat removal can be accomplished by 
adding more water andor increasing the 
amount of airflow through the tank to achieve 
specified design limits. 

This requirement is met at a conceptual 
level. Dip tubes will be used lo monitor level 
in the saltwell. and a leak detection element 
will be provided in the central pump pit of 
Tank S-112. The signals will be monitored at 
the PIC skid. Specific control and shutdown 
strategies will be addressed as a part of 
conceptual design. 
T h i  requirement is met at a conceptual 
level. Dip tubes will be used lo monitor level 
in the saltwell as well as specific gravity. The 
signals will be monitored at the PIC skid. 
Specific control strategies will be addressed in 
conceptual design. 
This requirement is met a t  a conceptual 
level. The design of the sprinkler system and 
associated dissolution process will be 
optimized in conceptual design such that the 
hydrostatic forces on the tank will not exceed 
the established limits. 
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Level 2 
ipecitication 

Section 
\.2.12.c 

1.2.1.3 

l.2.1.3.a 

1.2.1.4 

Requirement or Objective 

The 241-S-I 12 WRS shall minimize. to the extent 
practical. the amount of standing liquids in tank 241- 
S-I12 during retrieval. 

The 241-S-I 12 WRS shall control the vapor space 
pressure in tank 241-S-I 12 to prevent structural 
damage to the tank and maintain vapor space 
pressure limits established by accident analysis. 
Control includes monitoring vapor space pressure. 
comparing monitored values to set limits, and 
maintaining the vapor space pressure to within set 
limits. 
The 2414-1 12 WRS shall control the vapor space 
pressure in tank 241-S-I 12 within the following 
specified design limits to prevent tank structural 
failure: 
1. If waste level is 2 38.1 cm (15 in.), then 
-38.1 cm (15 in.) w.g. 5 pressure 5 1.5 m (60 in.) 
w.g. 
2. If waste level is < 38.1 cm (15 in.), then 
- (waste level) 5 pressure 5 1.5 m (60 in.) w.g. 

(Note: Operational limits on in-tank vapor space 
pressure will be established as part of conceptual 
design. If active ventilation is required for tank 241- 
S-I12 during waste retrieval, then it is expected that 
a negative vapor space pressure with respect to 
atmosphere will be required at all times during 
retrieval system operation, as this is the preferred 
method for verifying that ventilation is operable 
(HNF-SD-WM-TSR-006, Basis for Limiting 
Condition of Operation (LCO) 3.2.2. Section 83.2.2) 
and ensures confinement. 
The 241-S-I 12 WRS shall control the vapor space 
pressure in tank 241-S-I12 and filter the air exhaust 
to restrict emissions to the environment. Control 
includes monitoring gaseous discharges to the 
environment, comparing monitored values to set 
limits. and restricting gaseous discharges to the 
limits specified in Sections 3.3.6.3.3 and 3.3.6.3.4. 
Periodic confirmatory measurements are required 
and approved methods are specified in Table 2. I of 
the Hanford Site Air Operating Permit issued on 
7/2/01. 

Comments 

rhis requirement is met at a conceptual 
level. The design of the sprinkler system and 
issociated process will be optimized in 
:onceptual design such that the amount of 
'iquid in the tank is minimized without 
:ompromising the dissolution process. 
rhis  requirement is met at a conceptual 
level. A pressure transmitter will be provided 
in the dome space of Tank S-I12 to monitor 
vapor space pressure, and an exhauster will 
mist in maintaining an appropriate negative 
xessure with respect to atmosphere. Specific 
:ontrol strategies will be addressed in 
:onceptual design. 
rhis  requirement is met at a conceptual 
level. Apressure transmitter will be provided 
In the dome space of Tank S-I12 to monitor 
rapor space pressure, and an exhauster will 
issist in maintaining an appropriate negative 
xessure with respect to atmosphere. Specific 
:ontrol strategies will be addressed in 
:onceptual design. 

rhis requirement is met in part at a 
:onceptual level. A pressure transmitter will 
E provided in the dome space of Tank S-I12 
o monitor vapor space pressure, and an 
xhauster will assist in maintaining an 
ippropriate negative pressure with respect to 
itmosphere. The exhauster HEPA filter will 
.strict particulate emissions, and the existing 
lammahle gas monitor will defect any 
iangerous buildup of hazardous gasses. 
Monitoring for non-flammable gasses andor  
3as filtratiodscrubbing has not been addressed 
It this point in the design. Detailed monitoring 
i d  permitting issues will be examined during 
:onceptual design. 
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Level 2 
Specification 

Section 
b.2.1.4.a 

1.2.1.5 

1.2.1.5.a 

'.2.1.5.b 

.2.1.5.c 

2.1.5.d 

Requirement or Objective 

Limits on gaseous discharges to the environments 
arespecifiedinSection3.3.6.3.3,3.3.6.3.4and 
3.3.6.3.6. 

The 241-S-I 12 WRS shall be capable of removing a! 
much of the 241-S-I 12 waste inventory (991) as 
technically possible with a goal of removing 99 
percent of the tank contents by volume. Waste 
removal includes retrieving the waste from 
241-S-I 12 and transferring the retrieved waste to the 
DST receiver tank. Currently. tank 241-S-112 WRS 
will be optimized considering regulatory, scheduling 
and cost considerations. 

The 241-S-I 12 WRS shall be designed lo include 
appropriate controls on heat tracing, on transferred 
waste velocity, solids content, temperature and 
chemistry to preclude transfer line plugging during 
normal and upset conditions. 

The 241-S-I 12 WRS shall be designed to be capable 
of retrieving waste with the following waste 
properties: 

Liquid Density: 1.1 to 1.35 kg/L 
Liquid Viscosity: 0.005 to 0.1 g/cm-s (0.5 to 10 cP) 
Solids Density: 3.0 kgiL maximum 
Solids Diameter: 275 pm maximum 
Solids Volume Percent: 10% maximum 
Waste Temperature: 80 "C (176 "F) maximum 
The 241-S-112 WRS shall not introduce more than 
2.83 m3 per minute (100 cfm) of air at standard 
conditions into the 24 I-SY-IOU241-SY- 101 
ventilation system during waste transfer operations. 

The 2413-1 I2 WRS shall be designed lo operate 
around the existing 241-S-I 12 "in-tank-hardware" 
(as necessary (e.& installed equipment, wires. 
50-100 ft steel tapes, and other debris. 

Comments 

This requirement is met at a conceptual 
level. See comments on these sections. 

This requirement is met in pan at a 
conceptual level. Water will be applied to the 
saltcake using sprinklers, and the dissolved 
saltcake waste will be transferred from Tank S- 
I12 to Tank SY-102 using a combination of 
new overground hose-in-hose and existing 
piping and valve pits. See drawing 4412-70- 
CDWG-IO2 and -MDWG-101. However, the 
current design based on the use of saltwell 
pumping system equipment will require 
modifications to support the retrieval of sludge 
waste from Tank S-112. 

This requirement is met in p a d  at a 
conceptual level. Heat trace and weight factor 
control will be used to ensure that waste is 
appropriate for transfer. However, the retrieval 
rate is insufficient to maintain solids in 
suspension. This issue is being carried as an 
uncertainty into conceptual design (see Section 
4.2). 
T h b  requirement is met in pati at a 
conceptual level. The proposed design is 
capable of retrieving liquids from Tank S-1 I2 
in accordance with the specified properties; 
however, the retrieval pump (saltwell pump) is 
insufficient to recover and transfer significant 
amounts of solids (sludge) from the tank. This 
issue is being carried as an uncertainty into 
conceptual design (see Section 4.2). 

This requirement is met at a conceptual 
level. The transfer pump will not have 
mechanical seals with a potential lo leak. 

This requirement is met at a conceptual 
level. The water will be applied to the waste 
surface at a very low energy, and the spray 
pattern will be adjusted as required to reach 
around in-tank hardware. The saltwell pump is 
equipped with a screen to eliminate debris 
from being trapped by the pump. 
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Level 2 
Specification 

Section 
3.2.1.6 

3.2.1.6.1 

3.2.1.6.1.a 

3.2.1.6.1.b 

3.2.1.6.I.c 

3.2.1.6.1.d 

3.2.1.6.1.e 

3.2.1.6.1.f 

3.2.1.6.1 .g 

3.2.1.6.2 

Requirement or Objective 

The 241-S-I 12 WRS shall monitor and control the 
process for retrieving waste from tank 241-S-112. 

Waste removal process parameters (e&, waste 
transfer line pressures, flow rates, waste densities), 
environmental safety parameters (e.g., leak 
detection), and pertinent equipment parameters shall 
be monitored and controlled for safe and effective 
operation of the 241-S-112 WRS. 

The 241-S-112 WRS shall be designed to provide 
the required output signals (e.&, temperature and 
level) to the Master Monitor and Control System 
(see Figure 3-2) in a protocol compatible with that 
system. 
The 241-S-112 WRS shall be operated and 
monitored from a control station outside the S farm 
fence or at the pumping instrumentation and control 
skid. Manually operated valves may be included in 
the 241-S-112 WRS design. 

The 241-S-112 WRS shall be capable of providing 
real time video monitoring of in-tank retrieval - 
operations. 
The 241-S-112 WRS shall include features to shut 
down waste retrieval pumps and primary motive 
power on any failure of the primary containment of 
any out-of-tank waste handling, transfer, or storage - 
facilities. 
The 241-S-112 WRS shall have an emergency stop 
feature that will shut down waste retrieval pumps 
and primary motive power. 

If active ventilation is required,the 241-S-I 12 WRS 
shall include features to support shut down of the 
241-S-I 12 ventilation upon detection of unfiltered 
releases from tank 241-S-I 12. See Sections 
3.3.6.3.3 and 3.3.6.3.4. 
The 2413-1 12 WRS design shall include provisions 
to allow logging or recording 
of parameters necessary for successful operation of 
the WRS. These parameters will defined during 
conceptual and detailed design (TED-RPP-8465.) 
The 241-S-I 12 WRS design shall be capable of 
detecting liquid waste rele&s from 241-S-I 12 
during all waste removal operations 

Comments 

This requirement is met at a conceptual 
level. The monitoring and control parameters 
will be monitored by the PIC skid and/or the 
existing system at the 2 4 2 3  building, as 
appropriate. A link between monitoring 
systems will be established. 
This requirement is met a t  a conceptual 
level. The subject parameters will be 
monitored by the PIC skid and/or the existing 
system at the 242-S building, as appropriate. 
A link between monitoring systems will be 
established. 

This requirement is met a t  a conceptual 
level. Signals from both Tanks S-112 (via the 
PIC skid) and SY-102 will be received at the 
MMCS. 

This requirement is met in purl a t  a 
conceptual level. For convenience of 
operations and consistency with previous 
saltwell practices, the saltwell skid will be 
located inside the fence, near Tank S-112. 
However, monitoring will be done remotely 
via an interface with the MMCS. 
This requirement is met at  a conceptual 
level. A CCTV camera will be located in riser 
6. 
This requirement is met in purl a t  a 
conceptual level. Existing transfer lines will 
drain to pits and follow pit drains back to the 
respective tank. This is not tme for the section 
of temporary hose-in-hose pipe. 
This requirement is met a t  a conceptual 
level. A shutdown of the waste retrieval system 
will be located at the PIC skid as well as the 
2 4 2 4  Evaporator. 
This requirement is met at a conceptual 
level. The existing exhauster is equipped with 
safety shutdown interlocks that satisfy this 
requirement. 

~~ ~ 

This requirement is met a t  a conceptual 
level. All anticipated control and monitoring 
parameters have the capability to be recorded 
and/or logged. 

This requirement is met a t  a conceptual 
level. 
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Level 2 
Specification 

Section 
3.2.1.6.2.a 

3.2.6. I .2.b 

3.2.1.6.3 

3.2.1.7 

3.2.1.8 

3.2.2. 1'' 
bullet 

3.2.2,Zm 
bullet 

3.2.2. 3* 
bullet 

3.2.2.1 

3.2.2.2 

Requirement or Objective 

The 2414-1 12 WRS design shall have a probability 
of leak detection of 95% and a probability of false 
alarm less than or equal to 5%. 

The leak detection method or combination of 
methods shall be designed to be functional during all 
retrieval operations. 

The Leak Detection. Monitoring and Mitigation 
monitoring system shall quantify liquid waste release 
volumes from an SST if a release is detected during 
waste retrieval operations. 
The 241-S-I I2 WRS design shall allow for 
measuring and calculating the residual waste in 241- 
S-I12 to evaluate the tank 241-S-I 12 WRS 
effectiveness. Waste on the walls of the tank, on and 
under the stiffening rings attached to the walls of the 
tank, on the exterior surfaces of in-tank debris, 
hardware, and components, and on the bottom of the 
tank shall be measured, as necessary. The method 
for measwinglcalculating residual waste may be by 
volume, chemical constituents, or radionuclides. 
The 241-S-112 WRS shall be designed to mitigate 
leaks as the primary means of minimizing 
environmental impact caused by releases during 
retrieval. If a leak occurs, the release shall be 
evaluated and the appropriate actions implemented. 

The 241-S-I 12 WRS may impose axial loads on 4 
in. risers not to exceed 227 kg (500 Ib), or impose 
moments not to exceed 339 N.m (250 ft-lbs) (TBR, 
see Appendix A remarks). 
The 241-S-112 WRS may impose axial loads on 12 
in. or larger risers of no more than 1362 kg (3000 Ih) 
or impose a moment of no more than 2034 N.m 
( I  ,500 fi-lbs) (TBR. see Appendix A remarks). 
The bottom surface of tank 24 I -S- 112 may be used 
to support in-tank equipment. The maximum load 
imparted by the 2413-1 12 WRS shall not exceed the 
value given by the formula: 

W = 2.190 x (load area diameter Icm.1 + 
10.8) (N) 
(W = 1.250 x (load area diameter [in.] + 
4.25) (Ibf.)) 

The 2414-1 12 WRS shall not exceed the maximum 
dome loading on existing SSTs and DSTs specified 
in "F-IF'-1266. Rev. 2. 

The 241-S-112 WRS shall not cause dome 
deflections greater than or equal to 0.61 cm (0.02 ft). 

~ 

Comments 

This requirement is met at a conceptual 
level. 

This requirement is met at  a conceptual 
level. 

This requirement is met at a conceptual 
level. 

This requirement is met in pa& at a 
conceptual level. A CCTV camera will be 
used to estimate the degree of retrieval 
effectiveness. Mass flow monitoring and 
initial tank waste volume information will 
increase the accuracy of this estimate. 

This requirement is met at a conceptual 
level. The preliminary LDMM strategy 
described in the PER identifies steps to be 
taken during retrieval activities to mitigate tank 
leaks (e.&, minimizing the amount of liquids in 
the SST during retrieval). 
This requirement is met at a conceptual 
level. Detailed calculations will be performed 
in conceptual design, but engineering judgment 
indicates that these levels will not be exceeded. 
This requirement is met at a conceptual 
level. Detailed calculations will be performed 
in conceptual design, hut engineering judgment 
indicates that these levels will not be exceeded. 
This requirement is met at a conceptual 
level. Detailed calculations will be performed 
in conceptual design, but engineering judgment 
indicates that these levels will not be exceeded. 

This requirement is met at a conceptual 
level. Detailed calculations will be performed 
in conceptual design, but engineering judgment 
indicates that these levels will not be exceeded. 
This requirement is met at a conceptual 
level. Detailed calculations will be performed 
in conceptual design, but engineering judgment 
indicates that these levels will not be exceeded. 
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.. 

Level 2 
Specification 

Section 
3.2.3.1 

3.2.3.2 

3.2.3.3 

3.2.3.4 

3.2.3.5 

3.2.4 

3.2.5.1.a 

Requirement or Objective 

241-S-112 WRS components shall consider the 
intended life of the component. if information is 
available, and its documented performance history i r  
similar environments. 

The 241-S-I 12 WRS design shall have the reliabilit) 
and availability to meet the operational schedule. 

The 2413-1 12 WRS shall be operational (Le., 
available) to perform pre-operational testing 
through the retrieval campaign. a total of which 
consists of (TBD-RPP-8466) days. 
In-tank, in-pit and critical components that cannot be 
repaired or replaced remotely shall be designed to 
achieve a minimum of 2 years between failures with 
no maintenance anticipated during the 2-year period. 

The 241-S-I 12 WRS above-grade active component! 
shall have a minimum design life of three years with 
or without preventative maintenance, regardless of 
operation. 

The 241-S-1 I2 WRS components, to the extent 
practical, shall be of modular design for removal, 
repair, or replacement. 

The 241-S-I 12 WRS shall be designed for the 
natural environmental conditions specified in HNF- 
SD-GN-ERJOI, Rev. I .  Guidance on the applicatior 
of HNF-SD-GN-ER-501 to the 241-S-1 I2 WRS will 
be provided to the architect and engineer under a 
separate cover. 

Comments 

This requirement is met a t  a conceptual 
level. Detailed component selection will be 
performed in definitive design, but to the 
extent possible, major equipment has been 
specified using standards and sources used by 
tank farms engineering and operations 
personnel. 
This requirement is met at  a conceptual 
level. Detailed component selection will be 
performed in definitive design, but to the 
extent possible, major equipment has been 
specified using standards and sources used by 
tank farms engineering and operations 
personnel. The majority of the equipment is 
familiar to saltwell operations personnel; the 
schedule of activities is understood. 
This requirement is met a t  a conceptual 
level. The equipment installed for Tank S-112 
will be ready for operation in the time frame 
required. 
This requirement is met at a conceptual 
level. Detailed component selection will be 
performed in definitive design, but to the 
extent possible, major equipment has been 
specified using standards and sources used by 
tank farms engineering and operations 
personnel. 
This requirement is met a t  a conceptual 
level. Detailed component selection will be 
performed in definitive design, but to the 
extent possible, major equipment has been 
specified using standards and sources used by 
tank farms engineering and operations 
personnel. 
This requirement is met at a conceptual 
level. Detailed component selection will be 
performed in definitive design, but to the 
extent possible, major equipment has been 
specified using standards and sources used by 
tank farms engineering and operations 
personnel. 
This requirement is met at a conceptual 
level. Engineering judgment indicates that this 
requirement can be met. Detailed component 
selection will be performed in definitive 
design. 
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Level 2 
Specifieatio 

Section 
3.2.5.1.b 

3.2.5.2.1 

3.2.5.2.2.a 

5.2.5.2.2.b 

1.2.5.2.2.c 

1.2.5.2.2.d 

Requirement or Objective 

The 241-S-I 12 WRS shall be designed to withstand 
the natural phenomena hazards as specified in 
HNF-IP-0842, Volume IV. Section 3.14. Guidance 
on the application of HNF-IP-0842, Volume IV. 
Section 3.14 to the 241-S-I 12 WRS will be provided 
to the architect and engineer under a separate cover. 

241-S-1 12 WRS equipment in contact with the tank 
waste shall be designed to perform its intended 
function in the chemical environment in the tanks. 
This environment and its context is described in 
HNF-SD-WM-SP-012, Rev. 2, Appendix B. 

The 241-S-103 WRS shall be designed for operating 
in the following 241-S- 103 in-tank environmental 
conditions: 
In-tank radiation dose rate: 
defined in RPP-7515, Rev. 0 include: 

The penetrating dose at the waste 
surface is estimated to be 83 r a d h  

The nonpenenating dose at the waste 
surface is estimated to be 765 rad/hr. 

Dose rates to equipment submerged in 
the waste material would be roughly 
double the surface numbers. 

The primary nuclide gamma energy is 
"'Cs at 0.667 MeV. 

The 241-S-112 WRS shall be designed for operating 
in the following 241-S-112 in-tank environmental 
conditions: 
In-tank humidity range: 10 to 100 percent 

The 2413-1 12 WRS shall be designed for operating 
in the following 241-S-I 12 in-tank environmental 
conditions: 
Liquid Waste pH range: 13.48 to 13.65. (prior to 
dilution) 

The 241-S-112 WRS shall be designed for operating 
in the following 241-S-112 in-tank environmental 
conditions: 
Temperature range: see 3.2.1.1.a 

Comments 

This requirement is met at a conceptual 
level. Engineering judgment indicates that thi  
requirement can be met. Detailed component 
selection will be performed in  definitive 
design. 

This requirement is met at a conceptual 
level. Detailed component selection will be 
performed in definitive design, but to the 
extent possible, major equipment has been 
specified using standards and sources used by 
tank farms engineering and operations 
personnel 
This requirement is met at a conceptual 
level. Detailed component selection will be 
performed in definitive design, but to the 
extent possible, major equipment has been 
specified using standards and sources used by 
tank farms engineering and operations 
personnel 

This requirement is met at a conceptual 
level. Detailed component selection will be 
performed in definitive design, but to the 
extent possible, major equipment has been 
specified using standards and sources used by 
tank farms engineering and operations 
personnel 
This requiremenl is met at a conceptual 
level. Detailed component selection Will be 
performed in definitive design, but to the 
extent possible. major equipment has been 
specified using standards and sources used by 
tank farms engineering and operations 
personnel 
This requirement is met at a conceptual 
level. Detailed component selection will be 
performed in definitive design, but to the 
extent possible. major equipment has been 
specified using standards and sources used by 
tank farms engineering and operations 
person n e I 
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Level 2 
Specificatioi 

Section 
3.2.5.2.2.e 

3.2.5.2.2.f 

3.2.5.2.3 

i2 .6  

1.2.7 

1.2.8 

1.3.1.1 

1.3.1.2. I 

Requirement or Objective 

The 241-S-I 12 WRS shall be designed for operating 
in the following 241-S-112 in-tank environmental 
conditions: 
Vapor space Pressure: See Section 3.2.1.3 (Note that 
operation will not continue at positive tank 
pressures. but the system may be subjected to them). 

The 241-S-I 12 WRS shall be designed for operating 
in the following 241-S-I 12 in-tank environmental 
conditions: 
Flammable Gas: Detectable levels of ammonia, 
hydrogen, nitrogen dioxide, non-methane organic 
compounds, methanol, ethanol, acetone, toluene, and 
3-methyl-hexane are contained in 241-S-I 12. 
Ammonia was the only analyte with a result greater 
than the notification level of 150 ppmv. 

The system shall be designed to minimize 
degradation of components caused by aerosol 
generation during operation of the 241-S-I 12 WRS. 

Upon delivery, the 241-S-I 12 WRS shall be 
designed to be transportable to and around the 
Hanford Site, to the extent possible, using existing 
Hanford rigging and transport equipment. 

The 241-S-112 WRS design shall consider features 
that allow for the operational flexibility to transfer 
tank 241-S-112 contents to any 241-SY Tank Farm 
DST receiver. 
The 241-S-I 12 WRS mobilization subsystem shall 
be designated to be capable of being relocated to 
another Hanford SST for waste retrieval operations 
with existing Hanford Site rigging and transport 
equipment. 
The 2413-1 12 WRS shall not add any material that 
will prohibit waste transfer from tank 241-S-I 12 to 
tank SY DST receiver tank in accordance with HNF- 
SD-WM-OCD-015, Rev. 3a. 

241-S-I 12 WRS process piping shall be designed to 
preclude radioactive waste from being siphoned 
From tank the SY DST to 241-S-112. 

Comments 

This requirement is met at a conceptual 
level. Detailed component selection will be 
performed in definitive design, but to the 
extent possible, major equipment has been 
specified using standards and sources used by 
tank farms engineering and operations 
personnel 
This requirement is met at  a conceplual 
level. Detailed component selection will be 
performed in definitive design, but to the 
extent possible, major equipment has been 
specified using standards and sources used by 
tank farms engineering and operations 
personnel. 

This requirement is met a t  a conceptual 
level. The only aerosols expected to be 
generated will be due to the sprinklers. 
Detailed component selection will be 
performed in definitive design, but to the 
extent possible, major equipment has been 
specified using standards and sources used by 
tank farms engineering and operations 
personnel 
This requirement is met at  a conceptual 
level. The modular design of WRS 
components will facilitate transportation to and 
around the Hanford Site using existing hoisting 
and rigging equipment. 
This requirement is met at a conceptual 
level. The destination DST for the S-I12 
waste can be modified by altering the jumper 
configuration in the SY-A Valve Pit. 
This requirement is met at a wnceptual 
level. The modular design of WRS 
components will facilitate relocation of these 
WRS to alternate locations as required. 

This requirement is met a t  a conceptual 
level. Detailed mass balance calculations will 
be developed during definitive design. 

This requirement is not met. Current 
saltwell pumping practices do not employ this 
design feature. 
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Level 2 
Specificatioi 

Section 
3.3.1.2.2 

3.3.1.2.3 

3.3.1.3 

3.3.1.3.1 

3.3.1.3.2 

3.3.1.4.a 

3.3.1.4.b 

3.3.1.4.c 

Requirement or Objective 

241-S-112 WRS process piping shall conform, as a 
minimum, to the requirements of ASME 831.3, 
Chemical Plant Petroleum Refinery Piping, for 
normal service fluid. 

Flexible piping, if used, shall be designed to perform 
the safety functions and satisfy the requirements 
described in HNF-SD-WM-SAR-067, Section 4.4.1. 

The 2414-1 12 WRS shall have features that 
preclude contamination of the raw water system with 
tank contents. 
The 241-S-I I2  WRS raw water backflow prevention 
systems physically connected to active water transfei 
system components shall be designed to be operable 
during transfers. 

The 241-S-I 12 WRS backflow prevention devices 
shall be Washington State approved models and be 
accessible for inspection by a water purveyor in a 
non-radiation zone. 

Lead shall not be used in the 241-S-112 WRS unless 
fully encapsulated and identified with a permanent 
tag 

Materials regulated by 40 CFR Subchapter R shall 
not be used in the design of the 241-S-I 12 WRS. 

Hydraulic fluid used in the designed in-tank 
equipment shall be approved by CHG. 

Comments 

This requirement is met at a conceptual 
level. Detailed material selection will be 
performed in conceptual design, but to the 
extent possible, major equipment has been 
specified using standards and sources used by 
tank farms engineering and operations 
personnel. 
This requirement is met at a conceptual 
level. The existing OGT line design employed 
in this design has been evaluated previously for 
compliance to the SAR. 
This requirement is met at a conceptual 
level. The existing raw water supplyemploys 
double back flow prevention. 
This requirement is met at a conceptual 
level. Detailed material selection will be 
performed in conceptual design, but to the 
extent possible, major equipment has been 
specified using standards and sources used by 
tank farms engineering and operations 
personnel. 
This requirement is met at a conceptual 
level. Detailed material selection will be 
performed in conceptual design, but to the 
extent possible, major equipment has been 
specified using standards and sources used by 
tank farms engineering and operations 
personnel. 
This requirement is met at a conceptual 
level. Detailed material selection will be 
performed in conceptual design, but to the 
extent possible, materials have been specified 
using standards and sources used by tank farms 
engineering and operations personnel. There is 
c&rently no plan to use lead in thls design. 
This requirement is met at a conceptual 
level. Ditailed material selection will be 
performed in conceptual design. This 
requirement will be satisfied when equipment 
IS procured 
This requirement is met at a conceptual 
level. Detailed material selection will be 
performed in conceptual design, but to the 
extent possible, materials have'been specified 
using standards and sources used by tank farms 
engineering and operations personnel. There is 
currently no plan to use hydraulic fluid in this 
design. 
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Level 2 
Specificatior 

Section 
3.3.1.4.d 

3.3.1.5 

3.3.1.6 

3.3.2 

3.3.3 

3.3.4 

3.3.5 

3.3.6.1.1 

3.3.6.1.2 

Requirement or Objective 

The maximum credible loss of fluid in an accident 
scenario shall by design be less than 285 L (75 gal). 

The 241-S-I 12 WRS and its subsystems shall be 
designed in accordance with the performance and 
design requirements of ASME N5W and 
ASME AG- 1. 
All electrical equipment used in the 241-S-I 12 WRS 
design shall be listed, or labeled, by a nationally 
recognized testing laboratory such as Underwriters’ 
Laboratory. Eguipment without a listing mark by a 
nationally recognized testing laboratory is not 
approved for use in a design unless a nationally 
recognized testing laboratory category for that type 
of equipment does not exist. If a category for that 
equipment does not exist, the equipment may be 
approved for use only if accepted by one of the 
designated National Electrical Code inspectors 
appointed by the Hanford Electrical Codes Board. 
The 241-S-I 12 WRS shall comply with 
electromagnetic radiation emission requirements set 
forth in HNF-2962, Rev. 0. 

The 241-S-I 12 WRS shall label new equipment 
and/or modifications to existing equipment in a 
standardized format in accordance with the tank farm 
labeling program as specified in HNF-IP-0842, 
Volume 11, Section 6.1. 
The requirements for workmanship are to be 
addressed in lower level design documentation 
(drawings. Drocurement specifications. etc.) created - .  
by the project. 
The 2413-1 12 WRS design shall incorporate - 
standardization of like-function components, as 
practical. 

The 241-S-I I2 WRS shall be designed to protect 
workers from occupational radiation exposures in 
accordance with the requirements conlained in HNF- 
5183. Rev. 0. 
The 241-S-I I2 WRS design shall keep personnel 
exposures as low as reasonably achievable 
(ALARA). 

Comments 

This requirement is met a t  a conceptual 
level. Detailed material selection will be 
performed in  conceptual design, but to the 
extent possible, materials have been specified 
using standards and sources used by tank farm! 
engineering and operations personnel. There is 
currently no plan to use hydraulic fluid in this 
design. 
This requirement is met a t  a conceptual 
level. More detailed implementationof this 
requirement will occur during conceptual and 
definitive design. 
This reauirement is met at a conceptual 
  eve^ Detailed material selection will be 
performed in conceptual design, but to the 
extent possible, materials have been specified 
using standards and sources used by tank farm! 
engineering and operations personnel. 

This requirement is met at a conceptual 
level. Detailed material selection will be 
performed in conceptual design. 

This requirement is not met. This 
requirement is not applicable to preliminary 
engineering. 

This requirement is not met. This 
requirement is not applicable to preliminary 
engineering. 

This requirement is met at a conceptual 
level. Detailed material selection will be 
performed in conceptual design, but to the 
extent possible, equipment has been specified 
using standards and sources used by tank farm! 
engineering and operations personnel. 
This requirement is met at a conceptual 
level. The equipment is capable of being 
monitored remotely. and the simple design wil 
keep operator exposure to ALARA levels. 
This requirement is met a t  a conceptual 
level. The equipment is capable of being 
monitored remotely. and the simple design wil 
keep operator exposure to ALARA levels. 
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Level 2 
Specification 

Section 
3.3.6.1.3 

3.3.6.2 

3.3.6.2.1 

1.3.6.2.2 

1.3.6.2.3 

1.3.6.2.4 

Requirement or Objective 

The 241-S-I 12 WRS shall incorporate design 
features that comply with the requirements of 29 
CFR 1910, Subparts D. E, G. H. I. L. M, 0 and S , 
in accordance with HNF-IP-0842, Volume IX, 
Section 1.I.Rev. 3. 

The 241-S-I 12 WRS shall be designed to avoid 
damage to other components. 

The 241-S-I 12 WRS design shall analyze resonant 
frequencies particular to such components as the 
pump installation. The design of sprinklerdnozzles, 
suspended through risers to preclude damage to the 
tank structure from resonant frequencies. will also be 
designed to eliminate vibration problems such as the 
harmonics in the pump’s normal operating range. 

The 241-S-I 12 WRS shall be designed to ensure 
proper structural strength, compatibility with waste 
and protection against corrosion in accordance with 
40 CFR 265.192, WAC 173-303-640(3). 

The 241-S-112 WRS shall meet fire protection 
design requirements as defined in HNF-IP-0842. 
Volume IX, Section 5.2 and DOE-STD-1066-99. 
where applicable. 

The 241-S-112 WRS shall not adversely affect the 
Function of the DST System nor exceed the DST 
design limits specified in “F-SD-WM-TRD-007. 
Rev. 0. 

Comments 

This requirement is met at a conceptual 
level. The latest saltwell PIC skid design is 
being used; the design is the culmination of 
several years of improvements made from 
operations’ input. As such, the Integrated 
Safety Management System (ISMS) approach 
is implicitly integrated into a major portion the 
design. 
This requirement is met at a conceptual 
level. To the extent possible, the waste 
retrieval system will be a standalone system, 
having a minimum physical interface with 
other components. The system operates at very 
low flow and pressures and will not overstress 
in-tank hardware. There are very few moving 
parts in the retrieval system. 
This requirement is met at a conceptual 
level. Detailed material selection will be 
performed in conceptual design, but to the 
extent possible, equipment has been specified 
using standards and sources used by tank farms 
engineering and operations personnel. The 
analyses identified in this requirement are not 
required during the preliminary engineering 
stage of design. 
This requirement is met in part at a 
conceptual level. Some degree of cathodic 
protection exists already within the S-Farm and 
SY-Farm areas for underground lines. 
Overground lines do not need cathodic 
protection, since the piping is considered 
temporary and will be removed upon 
successful completion of waste transfer. Since 
the line between S-Farm and SY-Farm will 
become non-compliant after 2005, detailed 
permitting requirements will have to be 
examined as a part of conceptual design. 
This requirement is met at a conceptual 
level. Engineering judgment indicates that 
there will be sufficient instrumentation and 
controls to maintain the waste retrieval system 
within the subject standards’ guidelines. In 
conceptual design. when complete cost 
information is available, an analysis will be 
performed to assess whether a fire suppression 

~~ 

iystem is merited financially. 
This requirement is met at a conceptual 
level. 
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Level 2 
iaecification 

Section 
1.3.6.2.5 

1.3.6.3.1 

1.3.6.3.2 

1.3.6.3.3 

1.3.6.3.4 

1.3.6.3.5 

Requirement or Objective 

The 241-S-112 WRS design and operation shall 
consider the operational limits of the DST receiver 
tank specified in OSD-T-151-00007. 
The 241-S-I 12 WRS shall incorporate secondary 
containment and leak-detection design features in 
accordance with 40 CFR 264.193, WAC 173-303- 
640 (4). and DOE Order 5820.2A. Chapter 1. 
Section 3.B(2) and (3). 

The 241-S-I I2 WRS shall incorporate spill 
prevention and control design features in accordance 
with 40 CFR 264.193 and WAC 173-303-640 ( 5 ) .  

The 241-S-I I2 WRS shall be designed to comply 
with the nonradioactive airborne emissions 
requirements contained in WAC 173-400 and WAC 
173-460. Also, non-radioactive airborne emissions 
from the 241-S Tank Farm, other tank farms, and 
other Hanford Site major facilities will be considered 
when designing the system to be compliant with 
WAC 173-400 and WAC 173-460. 

The 241-S-112 WRS shall be designed to comply 
with the radioactive airborne emissions requirements 
contained in HNF-IP-0842, Volume VI, Section 1.7, 
Air Quality -Radioactive Emissions.’’ Also. 
radioactive airborne emissions from the 2 4 1 3  Tank 
Farm, other tank farms, and other Hanford Site 
major facilities will be considered when designing 
the system to be compliant with HNF-IP-0842, 
VoGne VI, Section i.7. 
The system shall be designed in accordance with the 
radiation release limits specified in 10 CFR 20 and 
WAC 246-247. 

Comments 

This requirement is met a t  a conceptual 
level. 

This requirement is met in part a t  the 
conceptual level. Hose-in-hose and leak 
detection systems will be employed as shown 
on drawings 4412-70-MDWG-IO1 and 4412- 
70-PDWG- 102. However, the existing transfer 
line between S-Farm and SY-Farm will 
become non-compliant after 2005, and related 
specific permitting issues will be addressed in 
conceptual design. 
This requirement is met in part a t  the 
conceptual level. Hose-in-hose and leak 
detection systems will be employed as shown 
on drawings 4412-70-MDWG-IO1 and 4412- 
70-PDWG-102. However, the existing transfer 
line between S-Farm and SY-Farm will 
become non-compliant after 2005. and related 
specific permitting issues and control strategies 
will be addressed in conceptual design. 
This requirement is met in pari at the 
conceptual level. The existing flammable gas 
monitors detect small quantities of flammable 
gasses, including flammable organic vapors. 
Upon detection, appropriate measures will be 
undertaken. Monitoring for non-flammable 
gasses andor gas filtrationkcrubbing has not 
been addressed at this point in the design. 
Detailed monitoring and permitting issues will 
be examined during conceptual design. 
This requirement is met at a conceptual 
level. The exhauster HEPA filter will restrict 
particulate emissions, and a CAM will alarm 
on detection of radioactive airborne particulate 
in the stack and initiate a shutdown of waste 
retrieval operations. 

This requirement is met a t  a conceptual 
level. The exhauster HEPA filter will restrict 
particulate emissions, and a CAM will alarm 
on detection of radioactive airborne particulate 
in the stack. Leak detection will be employed 
in pump and valve pits. 
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Level 2 
ipecificatioi 

Section 
1.3.6.3.6 

1.3.7 

1.3.8 

8.3.8.1 

,.3.8.2 

Requirement or Objective 

The design of the 241-S-I 12 WRS shall comply with 
HNF-SD-WM-TSR-006, Rev. 2 and HNF-IP-1266. 
Rev. 2. Administrative Control 5. IO, or demonstrate 
safety requirements equivalent to those set forth in 
these requirements through evaluation by the 
Flammable Gas Equipment Advisory Board. 
Interpretation of applicability to the ignition set 
controls No. I and 2 shall be determined by the 
Flammable Gas Equipment Advisory Board. 
The 241-S-112 WRS shall be designed for 
:ompliance with DOE Order 64301A. Section 1300- 
12. “Human Factors Engineering.’’ 

The 241-S-112 WRS shall be designed for ease of 
3econtamination during operation and for 
3ecommissioning at the end of system life in 
accordance with DOE Order 6430. IA, Sections 
3110-99.0.1,0205-2, and 1300-11. 

Waste Pipe Gravity Drain. The 241-S-I 12 
WRS process piping systems will minimize 
free standing liquids in the process piping. 
Gravity drains will be used where 
appropriate to avoid the presence of traps in 
radioactive waste lines. 

WRS In-Tank Equipment Decontamination 
Fluid. The 241-S-I 12 WRS in-tank 
equipment will use water or CHG approved 
solution as the decontamination fluid. 

The 241-S-I 12 WRS shall be designed to be 
.etrievable from the tank in the event of failure. 

The 241-S-103 WRS in-tank equipment shall be 
lesigned to be removed after waste retrieval 
>perations are complete. 

Comments 

This requirement is met at a conceptual 
level. The existing flammable gas monitors 
detect small quantities of flammable gasses in 
Tank S-I12 and in the central pump pit. 
Detailed material and equipment selection will 
be performed in definitive design. 

This requirement is met at a conceptual 
level. The waste retrieval system is patterned 
after saltwell operations and associated 
equipment to assure familiarity and ease of 
operations. 
This requirement is met in pari at a 
conceptual level. All new equipment that is 
external to the tank is modular, above ground, 
and intended to be temporary for the life of the 
demonstration. All in-tank equipment is 
intended to be easily inserted and extracted 
from the tank risers. As such, the design does 
not preclude decommissioning or disposal of 
equipment. Other than the removal of 
temporary items, this project has not explicitly 
included decontamination options into the 
design, nor has it included cost estimates that 
included decontamination or decommissioning 
activities. 

This requitement is met in part at a 
conceptual level. All in-tank equipment is 
intended to be easily inserted and extracted 
from the tank risers. As such, the design does 
not preclude decommissioning or disposal of 
equipment. Other than the removal of 
temporary items, this project has not explicitly 
included decontamination options into the 
design, nor has it included cost estimates that 
included decontamination or decommissioning 
activities. 
This requirement is met in pari at a 
conceptual level. AII in-tank equipment is 
intended to be easily inserted and extracted 
from the tank risers. As such, the design does 
not preclude decommissioning or disposal of 
equipment. Other than the removal of 
temporary items, this project has not explicitly 
included decontamination options into the 
design, nor has it included cost estimates that 
included decontamination or decommissioning 
activities. 
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- 
Leve 

Specific 
Secti' 

3.3.9.1 
- 

~ 

3.3.9.2 

__ 
3.3.9.3 

__ 
3.4. I . I  

~ 

3.4.1.2 

~ 

3.4.2 

- 
3.5.1.1 

~ 

3.5.1.2 

Requirement or Objective 

The 241-S-I 12 WRS shall be designed to store, 
transfer, and transport radionuclides in a manner that 
prevents criticality in accordance with HW-IP-1266. 
Rev. 2. Section 5.7 

The 241-S-I 12 WRS and its components shall be 
designed in accordance with the safety classification 
for each. 

The241-S-lI2-WRS and its components safety 
classification shall be determined using the process 
described in "F-IP-0842, Volume IV, 
Section 6.12; Section 6.1 I ;  Section 6.10; and 
Section 6.9. The sections of "F-lP-0842 are based 
on the guidelines in HNF-SD-WM-SAR-067, 
Section 3. 

Records, documents, and drawings pertinent to 
design functions shall be controlled in accordance 
with RPP-PRO-222. 

Engineering documents shall be developed i n  

accordance with HW-IP-0842. Volume IV. 
Section 3.5. 

All SSCs shall be tncwporated into the master 
equipment list in accurdance with <'I'UD> 

The 241-S-I12 WRS operation shall be remote, 
wherever practical, to minimize exposure and 
contamination. 

The 241-S-I 12 WRS remote. limited, or contact 
maintenance requirements shall be implemented with 
xrrent regulatory requirements, policies. and 
Drocedures. 

Comments 

Unknown whether this requirement is met. 
The solid radionuclide inventory should be 
verified by analysis of S- I12 solids prior to 
dilution and transfer. Of particular interest wil 
be the insoluble radionuclide inventory, which 
include the transuranics that will be left behind 
in the sludge in a more concentrated form. 
This requirement is met at a conceptual 
level. A preliminary safety classification has 
been developed for cost estimating purposes 
and is included in Appendix D. A more 
rigorous Safety Equipment List will be 
developed as a part of definitive design. 
This requirement is met at a conceptual 
level. A preliminary safety classification has 
been developed for cost estimating purposes 
and is included in Appendix D. A more 
rigorous Safety Equipment List will be 
developed as a pan of definitive design. 

This requirement is met at a conceptual 
level. Document Control is in accordance with 
the HND QA manual (QAM-"-01, Section 
6). and the associated implementing procedure 
(QIP 401). These contract-used documents 
comply with equivalent sections ASME NQA- 
I (1994) as well as 10 CFR 830.120. 
This requirement is met at a conceptual 
level. 

This requirement is met at a conceptual 
level. A preliminary master equipment list has 
been prepared, including major structures, 
systems. and components (SSCs) .  
T h e  requirement is met at a conceptual 
level. Detailed maintenance requirements will 
be addressed in conceptual design, but to the 
extent possible, the systems and equipment 
used in this design have been patterned after 
saltwell pumping operations. As such. existing 
maintenance procedures may apply or be easily 
modified. 
This requirement is met at a conceptual 
level. Detailed maintenance requirements will 
be addressed in conceptual and detailed design, 
but to the extent possible, the systems and 
equipment used in this design have been 
patterned after saltwell pumping operations. As 
such. existing maintenance procedures may 
a p l y  or be easily modified. 
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Level 2 
Specificatior 

Section 
3.5.1.3 

3.5.1.4 

3.5.1.4.1 

3.5.1.4.2 

3.5.2 

3.5.3 

3.5.4 

Requirement or Objective 

The 241-S-I 12 WRS corrective and preventive 
maintenance shall be performed by Hanford Site 
Crafts personnel, unless special circumstances 
require specific vendor maintenance support. 

The 241-S-112 WRS shall be designed to allow 
periodic calibration. 

Calibration cycles. methods, and equipment shall be 
established based on manufacturer's instructions. 
component and system reliability, expected 
environmental conditions, and site-specific historical 
data. 

The 241-S-I 12 WRS equipment located inside the 
SST, DST, or transfer-associated structure shall be 
designed to require no calibration after installation. 

The minimum number of spares for like components 
shall be determined during design of the 241-S-I 12 
WRS. The minimum number of spares will be 
determined based on information such as the mean 
time between failures, availability of backups, 
vendor recommendations, procurement lead times, 
operational strategy, safety classification and the 
number of like components installed, as practical. 
Io-tank hardware preventing or interfering with the 
installation and operation of the 2413-1 12 WRS 
shall be considered for removal prior to retrieval 
operations. 

The 2413-1 12 WRS shall comply with the 
requirements of "F-IP-0842, Volume XVIII. 
Section 2.4. for solid waste generated as a result of 
system operations and maintenance. 

Comments 

This requirement is met at a conceptual 
level. Detailed maintenance requirements will 
be addressed in conceptual and detailed design, 
but to the extent possible, the systems and 
equipment used in this design have been 
patterned after saltwell pumping operations. As 
such, existing maintenance procedures may 
apply or be easily modified. 
This requirement is met at a conceptual 
level. Detailed maintenance requirements will 
be addressed in conceptual design, but to the 
extent possible, the systems and equipment 
used in this design have been patterned after 
saltwell pumping operations. As such, existing 
calibration procedures may apply or be easily 
modified. 
This requirement is met at a conceptual 
level. Detailed maintenance requirements will 
be addressed in conceptual design, but to the 
extent possible, the systems and equipment 
used in this design have been patterned after 
saltwell pumping operations. As such, existing 
calibration procedures may apply or be easily 
modified 
This requirement is met a t  a ronceptual 
level. Detailed maintenance requirements will 
be addressed in conceptual design, but to the 
extent possible, the systems and equipment 
used in this design have been patterned after 
saltwell pumping operations. As such, existing 
calibration procedures may apply or be easily 
modified. 
This requirement is met in purf at a 
conceptual level. Detailed component 
selection will be performed in definitive 
design, but to the extent possible. major 
equipment has been specified using standards 
and sources used by tank farms engineering 
and operations personnel. 

This requirement is met at a conceptual 
level. Some risers will require equipment 
removed prior to installation of the retrieval 
system. A list of equipment that must be 
removed is included in the Outline 
Specification (Appendix B). 
This requirement is met at a conceptual 
level. Since the retrieval system is patterned 
after saltwell pumping operations. standard 
solid waste disposal procedures will be 
adequate to suppon the system operation. 
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Level 2 
Swcificatioi 

Section 
3.6 

3.9 

4. I 

4.1.1 

4.1.2.1 

4.1.2.2 

4.2 

Requirement or Objective 

The 241-S-112 WRS shall be designed to be 
operated. maintained, and managed by qualified 
personnel, trained to levels of training described in 
HNF-IP-0842, Volume 111, Section 10. 

The 241-S-I 12 WRS shall be designed such that 
access controls to radiation and high-radiation areas 
meet the requirements of HNF-5183, Rev. 0. 

Design verification shall be performed on the 241-S- 
I12 WRS as represented in design drawings, 
prototypes, engineering models, etc., for the purpose 
of verifying that the design meets the requirements 
stated in Section 3.0 of this specification. 

The 241-S-112 WRS design verifications shall be 
conducted and documented by the design agent in 
accordance with the statement of work. 

Selected major components of the 241-S-I 12 WRS 
(as determined through addressing requirement 
4.2.3) shall be the subject of a system qualification 
test. 

rests used as design verifications shall be conducted 
at CHG facilities (e.& Cold Test, Training and 
Mock-up [CTTM]) or at other facilities subject to 
CHG approval 

The 241-S-I 12 WRS design verifications shall be 
conducted in accordance with HNFIP-0842. 
Volume IV. Section 4.24 and assure compliance with 
the requirements of this specification. 

Comments 

This requirement is met at a conceptual 
level. Since the retrieval system will be is 
patterned after saltwell pumping operations, 
and will be operated and maintained by Interim 
Stabilization personnel, i t  is anticipated that 
there will be no significant personnel 
qualifications or training issues associated with - 
the project. 
This requirement is met at a conceptual 
level. Since the retrieval system is patterned 
after saltwell pumping operations, standard 
RWPs will be adequate to support the system 
operation. 

This requirement is not applicable at the 
pre-conceptual design stage of development. 
Formal design verification of the preliminary 
engineering (pre-conceptual design) 
documentation is not required. This matrix is 
intended to satisfy the requirement for 
verification that the Level 2 Specifications 
requirements have been met by the current 
design. 
This requirement is not applicable at the 
pre-conceptual design stage of development. 
Design verification of the preliminary 
engineering (pre-conceptual design) 
documentation is not required, per the contract 
documents. 
This requirement is not applicable at the 
pre-conceptual design stage of development. 
Qualification testing is not required as part of 
the preliminary engineering (pre-conceptual 
design) effort. 
This requirement is not applicable at the 
pre-conceptual design stage of development. 
Design verification testing is not required as 
part of the preliminary engineering (pre- 
conceptual design) effort. 
This requirement is not applicable at the 
pre-conceptual design stage of development. 
Design verification of the preliminary 
engineering (pre-conceptual design) 
documentation is not required, per the contract 
documents. This matrix is intended to satisfy 
the requirement for verification that the Level 
2 Specifications requirements have been met 
by the current design. 
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Lev1 
Speciti 

Sect 
4.2. I 
~ 

__ 
1.2.2 

Requirement or Objective 

The verification method applied to each specification 
requirement. and the rigor to which it is applied. 
shall be appropriate for the risks and complexity 
associated with each component or requirement. 

Verification of the subsystem design shall be 
performed by one or more of the following methods 

Qualification Testing 

Review, 

Alternate Calculations. 

At least one verification method will be specified for 
each 241-S-112 WRS requirement called out in 
Section 3 of this Level 2 Specification in a 
requirements verification matrix. which will be 
included in this document at the conclusion of 
conceptual engineering activities or be included in a 
lower level document. 

Comments 

This requirement is not applicable at the 
pre-conceptual design stage of development. 
Design verification of the preliminary 
engineering (pre-conceptual design) 
documentation is not required. per the contract 
documents. Formal design Verification will be 
initiated as part of the conceptual design. 
This requirement is not applicable at the 
pre-conceptual design stage of development. 
Design verification of the preliminary 
engineering (pre-conceptual design) 
documentation is not required, per the contract 
documents. Identification of design 
verification methods applicable for each of the 
WRS requirements will be developed during 
the project's conceptual design phase. 

'- 
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October 16. 1996 

Mr. Junes K. McCIuky 
U.S. DcpMxncnr of h r g y  
P.O. Box SSO 
kkhhnd, WA 99352 

. Dur Mr. James K-' McClutQ: 

Re: Upgsadc Milestaw Rquircmcnts 

Tbe Waslington. Suu Depurmrnr of b l o g y  (Ecology) has been in rcccnt discussions, vhh 
the US. Dcpmmt of Ewgy (USDOE) IO clarify Ihe rquiremult for Tri-Pany Agreerncnt 
UPA) Milutom 43 series completion. This leaer renear Ecology's k&preration of rbe 
milestone requirements. &ology belicvcs irs inrecrprccation u cansistenr Wh the rationale that 
supported development of these milenones during 1995 and is supportive of USDOE's path fa 
p r i o r h  tank fum upgrades work. 

It is Ecology's undersuading. thc W-314 projat is king modified IO prioritize rhc upgrade 
scope nece*;ary IO, (1) suppnprivaiization, md (2) to complue addirbad u p p d u  to bring 
the DMlblashell Tank system inn compliance wirh the bragerous waste R~guIa&ms by 2.005 
USDOE inwads IO s m  comauuion in sevclal rank farms. iaiddly with work pmcoedisg 

rlmullpacoWly. However. rll necessary W-314 upgrades amp- work h each tlnk farm. 

Conrismr 4rh compluion of Q M-43 series. listed below. provided -ttm cmstrudon' 
OCCUIX on. or before, Qc dare listed for each unk krm. 

L 

maywcncwslcily be c o m p k t e ~ i  the year2005. Ecofssv CMCUIS duK d a n s  arc 
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Mr. James K. McClusky 
occober 16. I996 
plge 2 

completion. are also rqulrcd to be complete by the major MA3 date CM-4340, Camplcte 
Tank F u m  Upgrade, 6/30/05.) 

If USDOE disagrees witb Ecology% inccrprcodon. please aotiv ut in witing of your 
objectioas withip seven days of receipt of cbir 1-r. as prnvided in Anide VU1 of the TPA 

U you haw any quatiow or +e addicioaal infarmadon. pi- C O Q ~ ~ C I  me at (509) 736 
3048. 

sinccdy. 

- - -  NuclearWasu ogram 

NTH:sdb 

cc: IzCmr E. Nav&o, USDOE 
Mary LMI B l w k .  OWE 
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