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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 Hanfords Single-Shell Tank 241-S-I 12. The results of this 

demonstration will provide valuable data to support the development ofproduction-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 241-91 12. 

The technical, cost and schedule information presented in this report are specific to 241- 

4112; however, much ofthe 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 ofthe 

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 identified this 

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

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

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

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

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 bused 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 waste dissolution process. Equipment designs currently used to support 

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

systemsfor the dissolved waste solution and to pump it to a double-shell tank receiver in 

1 
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the 241-SY Farm. Controls and interlocks will beprovided to ensureproper 

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

with other interfacing 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 

241-9112 to the 241-SYFarm. 

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 $32.5 

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

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

the M-45-03C completion milestone of September 30, 2005. Tank S-1 12 is scheduled for 

saltwell pumping by the Interim Stabilization Project in November 2002 to meet the Tri- 

Party Agreement. 
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1.0 INTRODUCTION 

1.1 MISSION 

The River Protection Program (RPP) mission, as defined in HNF-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 
!iom one of Hanford’s SSTs using the LVDG method. The results of this demonstration 
will provide valuable data to support the development of production-level saltcake 
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retrieval systems that can be deployed to recover waste &om other SSTs. Tank selection 
activities conducted in FY 2000 have identified SST 2413-1 12, located in the 200 West 
Area’s S Tank Farm, as a suitable candidate for staging the saltcake dissolution retrieval 
demonstration. 

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 241-S-112 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: 

= RPP mission . SST program mission . 
9 

WFD Functions and Requirements (F&Rs) 

Dissolution demonstration test objectives, and 2414-1 12 F&Rs 

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. 

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 2414-1 12, and to transfer the dissolved waste to a receiver tank in the 241- 
SY Farm, in accordance with the applicable project requirements. The pre-conceptual 
planning presented in this report is based upon implementation of the LVDG 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: 

Tank S-112 Waste Retrieval System . Water Distribution System 

S-Farm Waste Transfer System 

9 SY-Farm Waste Transfer System 

9 Inter-farm Transfer System 
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= . DST Receiver Tank in the 241-SY Farm 

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-112 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 Objectivesfor the 
Saltcuke 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 Farm tanks, 
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-112 is the third tank in a cascade series of three tanks including 2414-1 10 
and241-S-111. 

Tank S- 112 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-112 was removed &om service in 1976 and declared inactive the same year. It is 
assumed sound and currently contains an estimated 523,000 total gallons ofwaste. 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-FY 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 (UP-7087) are contained in Table 1-1. The breakdown by 
constituents are as reported in the BBI. 

Existing 241-S-112 Configuration and Conditions 
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TOTAL 

Table 1-1 Long Lived Mobile Radionuclides 

5.52E+02 

6.97E+OO 

9.17E-01 

5 
6 
7 
8 

1 1  

12” 
12” B-222 Observation Port 
12” Blind Flange [ECN-706501] 
12” B-436 Liquid Observation Well 

Saltwell Screen and Pump (abandoned) 

A” QMP 

A single pit, 241-S-12A Pump Pit, located above the centerline of the tank provides a 
sub-surface, shielded, installation location for jumpers (temporary piping connections), 
pumps, and other equipment necessary to establish process pipinglrouting capabilities. 
The existing pit is constructed of reinforced concrete. The walls and floor are located 
below grade, and the pit is provided with a removable concrete cover located slightly 
above grade (663 feet above sea level). 

Table 1-2, summarizes the current status of the risers in 241-S-112, and Figure 1-1 shows 
a plan view of the riser arrangement: 

Table 1-2 Existing 2414-112 Riser Utilization 

1 4 I 4” I Temperatureprobe 

MH 
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Figure 1-1: 241-S-112 Riser Layout 

\ \  R? -I 

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-2-46197 (see also H-2-46418, 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. Tank Farm Utilities has 
initiated a survey to determine the capacity factors for these transformers in accordance 
with the National Electric Code. It is anticipated that this survey will demonstrate 
adequate power is available for the options considered in this report. Calculation 4412- 
70-ECAL-001 in Appendix C also supports the conclusion that these transformers are 
adequate for project needs. 

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 1-%-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-112 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 Farm Tank Configuration and Conditions 

There are three DSTs located in the 200 West Area’s SY Tank Farm; one or more of 
these tanks will be used to stage waste from S-I12 for later cross-site transfers of liquid 
wastes from the 200 West Area to the 200 East Area. The 241-SY Farm tanks have 
active ventilation systems. 

These tanks were 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 tanks have flat bottoms. 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. 

The 241-SY Farm tanks have about 25 risers, ranging in diameter from 4 inches to 42 
inches that penetrate the dome of the primary tank and over 30 risers providing access to 
the annulus between the primary and secondary liners. See drawing H-14-010531, Rev.5, 
Sheet 2, using tank 241-SY-102 as an example. 

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. 
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1.4.3 

The existing piping route between 2414-1 12 and 241-SY Farm 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 2 4 1 4  or 241-SX Farm due to the 
degraded condition of transfer lines. The discovery of the SN-219 failure during routine 
surveillances 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 241-S and 241-SX Farms for Interim 
Stabilization waste transfers. 

Existing Waste Transfer Piping System 

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 2413-1 12, 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 2414-1 12 WRS. This interface will consist of a data link or hardwire 
interlocks between the Programmable Logic Controller (PLC) and the existing MPS 
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 

1-7 



RPP-7526 Rev 2 

Figure 1-2: SY Farm Piping 
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perform the volumetric inventory balancing calculations and determination of the 
presence of a leak. 

The closed circuit television (CCTV) camera located in 2413-1 12 will be monitored and 
controlled remotely from the 2 4 2 3  Evaporator Facility. 

1.5 PROJECT INTERFACES 

There are five projects conducting activities in 241-S and/or 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 2414-1 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. 

Project W-314, Tank Farm Restorations and Safe Operations, will be performing 
construction activities to bypass the 2 4 4 3  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 2 4 1 3  and 241-SX 
Farm tanks concurrent to the 241-S-112 retrieval demonstration construction and 
operation activities. 

The potential conflicts and resulting project impacts from these projects are 
discussed further in Section 4.2, Uncertainties. 
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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 (LDMM) strategy used with 
the WRS method is provided in Section 2.3. 

2.1 PROCESS OVERVIEW 

2.1.1 

The 241-S-112 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: 
= The water source is connected to the quick disconnect. . Valve JP-1 is placed in the “PRIME” position. . Valve JR-2 is opened . 
9 

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: 
e The water source is connected to the quick disconnect. 

9 Valve JP-1 is placed in the ‘‘PRIME” position. . Valve JR-2 is opened 
= 

9 

Valve JR-I is placed in the “RECRC” 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 “RECRC” position. . Valve JR-2 is closed. 
9 

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

Valve JP-l is placed in the “PROCESS” position. 
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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 1 %-horsepower ChempumpTM and a GouldsB 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 SundyneTM pump and a Myers@ eductor. This configuration 
produces typical maximum flow rates from eight (8) to ten (IO) gpm depending upon the 
available head from tank inventory. The SundyneTM 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 ChempumpTM and GouldsB 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 
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pressurized up to 120 psi. The increased temperature, pressure, and flow rates arc 
intended to dissolve and motivate any trapped solids out of the transfer line. 

The following steps are executed to perform a line flush: 

The saltwell system pump is turned off. 

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

With Valve JP-1 in the “PRIME” position, the hot water source is connected to the 
quick disconnect. 

Valve JP-1 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 comer 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 2414-1 12 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 perfom 
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 and/or localized 
dissolution of saltcake material as the dissolution process develops. 
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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 assumed that passive ventilation will be adequate for the retrieval 
demonstration. The generation of aerosols by the water distribution system and possible 
gas releases during the retrieval will be evaluated in subsequent project phases. If 
warranted by these evaluations, an active portable ventilation system will be incorporated 
into the project design and cost estimates. 

2.2 

The 241-S-112 WRS method consists oftwo 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 Sundynetm 
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 he 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 
removed solution should be maintained at the temperature it is removed, or increased, in 

WRS DESCRIPTION AND OPERATING APPROACH 
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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 may require heating. 

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. Waste grab samples from the saltwell screen will 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 24 hours a day and 7 days a week only 
interrupted for line flushing, static leak testing and equipment failures. Static leak testing 
in 241-S-112 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 241-S-112, or retrieval efficiency 
degrades to the point of cost prohibition (a.k.a. limits of technology). 

Interruptions in operations may occur to perfom cross-site waste transfers from the 
recipient vessel in the SY Farmto the East area DST. These interruptions 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 staging tank will initially be emptied to the greatest extent 
feasible, and not require a pre-retrieval waste transfer. It is estimated that 1.8 Mgal of 
dissolved waste will be transferred through the receiving tank in order to complete the S- 
112 demonstration, as described in Appendix C. The retrieval efficiency for this waste 
stream is expected to be improved as compared to nominal operating efficiencies of 
previous saltwell pumping operations by using the Sundyne pumping system and an 
aggressive operation strategy that quickly returns the system to service following 
unplanned shutdowns. In this configuration, assuming a 10 gpm pumping rate with 70 
percent efficency, the retrieval campaign is anticipated to take approximately 6 months . 
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. 

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 ratio 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:l) for saturations ranging from 5 to 10 molar, respectively. 
Dissolution is targeted to generate at least a 5 molar sodium solution to keep the DST 
waste volume within the range described. 

2.2.1 

Liquid waste will be removed from 2414-1 12 via a saltwell eductor pump and a piping 
system connected to receiver 241-SY Farm staging tank. 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 241-S-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 (Le,, 
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 help 
maintain ambient tank temperature, as dissolution is expected to be endothermic; also, 
warmer water should accelerate dissolution. 

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; 

Saltwell Pumping Components and Functions 

2-8 



RPP-7526 Rev 2 

and a CCTV camera for observation of in-tank events. Psychrometric 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, psychrometric 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 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. 

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. 
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2.2.5 DST System 

Waste from the S-I12 Saltcake Waste Retrieval Technology Demonstration Project will 
be sent to the DST storage system. The initial staging location for this waste is the 241- 
SY-Farm, which 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. 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 H). 

One or more cross-site transfers may be required to support the retrieval from 241-S-112. 
Approximately 1.8 Mgal of solution will be produced over the campaign. The 
infrastructure will 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 2413-112 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-I12 retrieval demonstration goals is to establish performance 
characteristics and limits of an integrated retrieval and LDMM system designed to 
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 (WE) process, as well as technology 
and programmatic considerations. The RPE methodology is used to assess the long-term 
risk from tank residuals (i.e., 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 
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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 is expected to 
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: . 
9 

9 

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 

2.3.1 Leak Detection 

Detecting a leak from a waste tank requires application of suitable technologies, methods, 
and systems. Work documented over much of the past decade shows that there are many 
possible methods to detect leaks in underground storage tanks. However, there are a 
limited number of methods that can be readily implemented. In 1998, a review of 
previous LDMM investigations and new information regarding technologies applicable to 
SST retrieval was performed which recommended the use of in-tank volumetric methods. 
In-tank volumetric methods recommended were similar to the EPA approved methods 
used on underground petroleum tanks. In 1999, an update of the SST retrieval LDMM 
strategy repeated these recommendations based on tanks with a free liquid surface. 

A review of recent waste retrieval projects indicates that internal monitoring of liquid 
inventories is the most commonly used technology applicable to the retrieval of S-112 
(RPP-7825). The only currently available leak detection technologies with proven 
performance histories in application at Hanford tanks (or similar applications) are volume 
inventory balancing techniques (internal) and drywell radiation monitoring (external). 
The approved EPA methods for leak detection, where a free liquid surface exists, are 
“dynamic” and “static”. Dynamic leak detection is monitoring of liquid and waste 
inventories while waste is actively being retrieved. Static leak detection is performed 
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when operations are temporarily suspended. These techniques are further discussed 
below. 

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 241-S-I 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 
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 “lea!? into the soil. 

Four primary error sources associated with volumetric leak detection have been identified 
for the 2414-1 12 retrieval. These error sources are associated with the following 
measurements: 

9 Volumetric inflow . Volumetric outflow 
9 

9 

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. 

Level measurement (and volumetric conversion) 

Volumetric changes resulting from chemical reaction or dissolution 
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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 solventisohtion volume and the correlation between 
saturation and specific gravity. Dynamic and static volumetric inventory balance leak 
detection techniques are described in the following sections. 

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 
andor adjustment of the dissolution model through the process. 

Based upon the available data, a strategy and method(s) for in-tank leak detection have 
been developed. The preliminary LDMM strategy for 2413-1 12 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 ofwater 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 
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Additional Error 
Compensation 

Chemical Analysis of 
recovered solution 

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. An illustration of the dynamic leak detection system is 
given in Figure 2-2. 

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. 

Table 2-1 provides a list of measurements that are required, the proposed method of 
obtaining the measurement, and the intended purpose. 

Pressure, 
Temperature, etc 

Batch Sample and 
Laboratory Analysis 

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

Verification and/or adjustment of dissolution model 

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

Inside retrieval tank transducer) 

Specific Gravity Dip tubes (pressure 
transducer) 

Interstitial Liquid Level 
Inside retrieval tank 

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. 

Free Liquid Surface Level 
Inside receiver tank 

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

Volumetriclmass flow into Flow Meter 
retrieval tank 

of retrieval tank 

receiver tank 

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

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

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

I 1 I I 
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Free Liquid Surface Level ~ 

Inside retrieval tank 

Interstitial Liquid Level 
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: . Equilibrium of the tank (amount of ongoing dissolution or flowing liquids), 

9 Accuracy of the liquid level measurement, and 

9 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. 

~ i ~ ~ b ~ ~  
transducer) 
Level gage 
Gamma Probe and 
LOW 

Pressure, 
Temperature, etc 

Indirect mezwemencf  free liquid surf= in the- 
pump well. Input into algorithm for modeling ILL 
profile. 

Indirect measurement of interstitial liquid level in the 
retrieval tank. Input into algorithm for 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 
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Figure 2-3: Static Leak Detection Instrumentation 

241 -S-I 12 

Based on LVDG retrieval rates and anticipated operational scenarios, a duration of 168 
hours of continuous retrieval operation between static leak test ftequency 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 2413-1 12 
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 

Existing drywell casings and radiation monitors will be used for ex-tank leak detection. 
However, a variety of ex-tank methods with potential utility at Hanford have been 
identified and evaluated (RPP-6797). A series of Partitioning Intenvell Tracer Tests 
(PITT) have been performed and the results are under analysis. Based on the analysis 
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results, the developmental ex-tank technology that best meets the performance 
requirements will be incorporated into the baseline technology. 

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 Target 
Leak Detection Rate (TLDR), or the retrieval release criterion (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. 

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. 

2-18 



RPP-7526 Rev 2 

Minimization of liquids in 241-S-112 during retrieval operations is an important 
consideration in minimizing environmental damage, should a leak occur. To minimize 
liquids within 241-S-112 during retrieval operations, the rate of liquid addition will be 
controlled to approximately match the rate of liquid removal. 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 ( i t . ,  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 duration and frequency 

The alternative of not retrieving the S-112 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 cames 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 
System Final Safety Analysis Report (a.k.a. FSAR, "FSD-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 
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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 2413-1 12, 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 cost and 
schedule information presented in this Preliminary Engineering Report. 
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3.0 DEVELOPMENT AND EVALUATION 

This section describes development options for solvent introduction into the tank, general 
broadcast spray nozzle placement and spray patterns, and instrumentation for waste 
stream characterization. Also discussed are equipment placement, tank ventilation, and 
transfer piping consideration. 

It is noted that the waste steam instrumentation discussed in this section is 
developmental, and is not required for safety or operation control purposes. However, 
this equipment is expected to significantly improve the characterization of the waste 
transfer stream, and can be used to improve saturation levels and evaluation of the 
achievement of transfer goals. Demonstration of the effectiveness of this new 
instrumentation will greatly benefit saltcake retrieval operations in other tanks. 

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: solventkolution recirculation. One objective of the 241 -S- 1 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 gpni). 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. 
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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 and/or over-surface flow. 
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 241-S-112 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 2 112 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 
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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 
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 he 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 

. . 
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Figure 3-1: Single Sprinkler Option 
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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 the dissolution process. If a particular section of the 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 S,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 S 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 he 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 3.4. 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 methoditechnology 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 WASTE CHARACTERIZATION INSTRUMENTATION 

Four instrument systems in various stages of development will be included in the S-112 
Saltcake Retrieval Demonstration Project to characterize the waste transfer stream and to 
measure the amount of residual waste left in the tank. These instruments include a 
density and solids monitor, a chemical process monitor, a radionuclide monitor, and a 2"d 
generation Topographical Mapping System (TMS) system. These instrumentation 
systems are not required for operations, but are expected to provide data that will be 
useful in adjusting the waste stream dilution level and assessing the achievement of 
project goals. A function and description of each instrument system is given in the 
following. 

3.3.1 Density and Solids Monitor 

In-line brine density is a primary process monitoring parameter. It will be used as an 
indicator of brine saturation, as part of the in-tank leak detection monitoring calculations 
(with volumetric flowrate as part of the mass balance), and to compliment grab-sampling 
and chemical monitoring. Once brine chemistry is established via grab samples andor 
chemical process monitoring, brine density can be used directly by process engineers and 
operators to evaluate the effectiveness of dissolution activities and to avoid line-plugging 
conditions. 

Brine density (specific gravity) measurements from dip tubes in the saltwell screen do not 
properly account for the addition of dilution water - dilution water added near the pump 
inlet is neither completely included nor completely excluded from the measurement. 
Furthermore, the dip tubes do not work when the liquid level drops below about 11 .S 
inches (30 cm), so this information will not be available for the later stages of retrieval 
when this condition occurs. To avoid these problems, an in-line densimeter, which 
measures the brine density after it leaves the pump recirculation loop will be utilized. 
Since dilution water addition is currently set to achieve a specified brine density in the 
transfer line, an in-line brine densimeter will allow direct verification of this setpoint and 
reduce excessive dilution and volume of waste transferred to the DSTs. 

The in-line brine densimeter will also provide information on the solids-loading in the 
transfer line ~ an important parameter for tracking the retrieval of insoluble wastes and 
understanding line-plugging. The transfer of suspended solids is an important 
measurement for both process understanding and an accurate mass balance. At the very 
low flow rates anticipated with the saltwell pump, the transfer line is subject to plugging 
if the solids loading is too high and the particle size is too large to stay in suspension. 
The densimeter will provide a warning of these adverse conditions so dilution flows can 
be increased or the transfer line flushed to prevent plugging. 

3.3.2 Chemical Process Monitor 

Success of the S-112 retrieval demonstration will be judged in part by the amount of 
brine sent to the DST system and the time required to retrieve the waste. To minimize 
the amount of brine produced for a given volume of waste dissolved and the time 
required to pump the liquid to the DST system, it is important that the brine produced be 

3-10 



RPP-7526 Rev 2 

nearly saturated with waste salts. While the brine may be saturated during the early 
stages of the retrieval, lower dissolution rates and unsaturated brine can he expected 
during the later stages. The dissolution process itself consequently needs to be monitored 
and adjusted as conditions change to ensure that the brine is nearly saturated all the time. 
Optimal dissolution rates translate directly to minimal DST space required, minimal 
retrieval time. and reduced overall costs. 

The dissolution process chemistry can he monitored by collecting frequent grab samples, 
but these require costly laboratory analyses and results would typically not be available in 
time to make process control decisions. Alternatively, a chemical process monitor will 
be used to monitor the concentrations of several key constituents in the brine and provide 
near real-time results. This will provide crucial chemical information for controlling and 
understanding the retrieval. Though grab samples will still be required, the use of a 
chemical process monitor will reduce the number required, and significantly reduce cost 
and worker exposure. Data from the chemical monitor will be combined with in-line 
brine density measurements to determine the brine's degree of saturation. 

The chemical process monitor is also expected to provide valuable insight into the 
dissolution process in S-112. The rates at which various salts are removed from the tank 
can be used to improve future retrievals, via adjustments of dissolution water 
temperature, pH, chemical additions, or the retrieval strategy itself. Such information 
could be useful in the application of alternative waste treatments, such as the selection of 
an optimal waste fraction for the sodium nitrate clean salt process. 

In addition, monitoring data on concentrations of the primary brine species will also he 
useful in estimating the concentrations of minor, but important, species. If, for example, 
the grab sample concentrations of pertechnetate and one or more of the monitored species 
were well correlated, the brine concentration of pertechnetate between grab samples 
could be inferred from the monitoring data, and thus a better accounting of Tc99 would he 
obtained. 

3.3.3 Radionuclide Monitor 

There are two information needs that can be satisfied by radionuclide monitoring; the 
quantification of total and individual radionuclides transferred (for satisfying the TPA 
milestone and for inventory tracking) and the understanding of radionuclide distribution 
in the retrieved liquors for optimization of the retieval/disposal process. 

One of the major criteria for success of the S-I 12 dissolution process is the removal of 
550 Ci of long-lived mobile radionuclides (I4C, 79Se, 99Tc, Iz9I, 234U, '"U, and z38U) 
reducing the long-term risk posed by the tank residuum. The most defensible way to 
show the criterion is met is to quantify the radionuclides as they are retrieved using an 
inline radionuclide monitoring system. The transferred quantities would he compared to 
an ending in-tank radionuclide measurement of the residuals. 

The S-112 saltcake dissolution process is expected to preferentially leach the more 
soluble salts and mobile radionuclides from the waste early during retrieval. The 
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immobile radionuclides will remain in the tank until they are either sluiced or dissolved 
using a more aggressive solvent system. To the extent that the retrieval process effects a 
separation of radionuclides and salts based on solubility, it provides a potential means to 
obtain relatively low-activity and high-activity salt waste fractions. Monitoring the 
transfer of radionuclides from S-112 will allow evaluation of alternative treatment 
systems that offer the potential to reduce the amount of waste that goes to the vitrification 
plant. These alternative treatment systems may result in large cost savings in balance of 
mission applications. 

It is expected that these needs will be met by a spectral gamma system, similar to that 
used on tank AZ-101 thermocouple removal, deployed on the transfer line in a region 
where the line is running full. 

3.3.4 Topographical Mapping System 
The Topographical Mapping System (TMS) was developed in 1993 with Tank Focus 
Area support by a team from Oak Ridge national Laboratory, Pacific Northwest National 
Laboratory, and Mechanical Technology Incorporated. It was specifically designed to 
support characterization and retrieval operations in the Hanford Site tanks, and currently 
a IStgeneration unit is set up for use in 241-U-107. 

The TMS uses reflected laser light to map the reflecting surface with a typical accuracy 
of 0.25 inches at 45 feet, which approaches the maximum range. Estimates of waste 
volume changes determined by subtracting one scan from another are typically accurate 
to better than 7 percent. The TMS cannot map surface areas that are shadowed from the 
laser. 

A 2"d generation TMS will be developed for the S-I12 Demonstration Project and used to 
monitor changes in tank volume during the waste transfer process, and to estimate the 
residual volume at the completion of tank retrieval. 

3.4 EQUIPMENT PLACEMENT RATIONALE 

Following the placement of the spray nozzles in Risers 11, 14, and 16, the remainder of 
the risers required for equipment installations are selected. These remaining pieces of 
equipment are: 

Saltwell screen and pump 

Dip tubes 

Level Gauge(s) 

Thermocouple tree 

CCTV Camera 

Combustible/flammable gas monitor 

Passive Ventilation Breather FilterNent Port 
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1 
2 
3 
4 
5 

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, . 
9 . 
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. 

Table 3-1 Riser Utilization 

4 NotUsed 
4” SHMS 
4” LevelGage 
4” Temperature Probe 
12” Not Used - Potential TMS 

6 I 12” I Camera 
7 I 12” I Ventport 
8 1 12” I Liquid Observation Well 
11 4” Spray Nozzle 
13 42” Saltwell Screen and Pump 
14 4” Spray Nozzle 
16 4” Spray Nozzle (and Condensate Return, if needed) 

MH I 42” 1 NotUsed 

3.4.1 

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 (Le., 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 2000, 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 
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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. 

3.4.2 Ventilation Port 

The ventilation port should be as large as possible, and practical, so as not to impede air 
inflow to the tank, even when ventilation is passive, as is the current baseline. If active 
ventilation becomes required, an adequate inlet port 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; Riser 7 is recommended for the ventilation port. 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. 

3.4.3 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. 

3.4.4 Ventilation Exhaust 

A ventilation exhaust port is not required for the baseline passive ventilation system. 
However, if active ventilation should become required, 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. 

3.4.5 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 
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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 2413-1 12 
waste retrieval, this may be the selected location. 

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 

3.4.6 Condensate Return 

In the event an exhauster is incorporated into the final design a condensate return from 
the exhauster to the tank would 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. 

3.4.7 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. 

3.4.8 Dip Tubes 

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 tube/pipe 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. 

3.4.9 Level Gauge(s) 

An E m T M  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 
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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. 

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. 

3.5 TANK VENTILATION 

Tank S-I12 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 entrained gases. Disruption of the salt matrix is anticipated to release 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 
fully 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. At this point in the project, passive ventilation is assumed to be 
adequate, and is the baseline configuration. 

3.6 TRANSFER PIPING 

3.6.1 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 
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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. 

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 ("F-6711) to 3 years (HNF-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 integrity (proof-of-flow) and pressure 
test will be required. 

Interim Stabilization activities are scheduled to continue in 2 4 1 3  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 

DOG HOUSE 

PIT COVER 

ENCASEMENT 
1. 

UNDISTURBED 
SOIL REGION 

STRONG-BACK 

PUREX 
1 

~ ~~ 

PIT WALL’ p NOZZLE 

3.6.2 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 though the 244-S DCRT from the 222- 
S Labs. All of the waste is currently directed into a 241-SY Farm staging tank for cross- 
site transfer. Retrieved waste from all of the 200 West Tank Farms will be directed 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 
(December 1998) M-43 series of milestones requires that all waste transfer lines be fully 
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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 (Le., 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 he 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 volume ofwaste transferred out of S-112 to meet program 
goals is assumed to be 1.8 Mgal (see Appendix C). This assumption is dependent upon 
dissolution ratios achieved during the removal process. 
Sensitivity - The total volume of waste to be received by the DST system 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 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 any one 
241-SY Farm staging tank. The baseline estimate and schedule assumes one or more 
cross-site transfers will occur during the retrieval process. 
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4.2 UNCERTAINTIES 

4.2.1 

In retrieving 241-S-112 waste, approximately 1.8 Mgals of waste (see Appendix C) will 
be introduced into the DST system. Numerous potential issues arise, including space 
availability in 241-SY Farm receiving tanks, compatibility of the S-112 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 1.8 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 (l : l) ,  based on 
CHG Process Engineering guidance was used as the baseline. 

The space available in any of the 241-SY Farm staging tanks will not support the 
complete retrieval of S-112, even if the receiving tank is completely empty prior to 
pumping initiation. If 241-SY-102 is used to stage S-112 waste, its pre-transfer inventory 
cannot be reduced to below approximately 200-inches (approximately 500,000 gallons) 
due to limitations of its transfer pump. If tank 241-SY-101 is used to stage waste, its pre- 
transfer inventory can be reduced to approximately 250,000 gallons. It is less likely that 
tank 241-SY-103 will be used to stage the S-112 transfer waste, as gas retention issues 
would need to be treated prior to its use. It is clear that cross-site transfers from the 
staging tank(s) will be required to achieve S-112 Project goals, but performance of cross- 
site operations are not within the project scope. 

4.2.2 

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 erroneous tank waste 
temperatures. Additionally, the ENRAF, as a function of its design, cannot be operated 
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 dip 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 

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 ofthe 2414-1 12 dissolution 

241-SY Farm Staging Tank Space Availability 

Effects of Water Distribution System on Existing Hardware 

Use of existing Saltwell Pumping Equipment 
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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 244-S 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-3 14 Project will have to coordinate 
engineering, construction and operations activities (see also Section 1.5). 

4.2.6 

The renegotiated TPA M-45 milestones, M45-00-01A, establishes the schedule for both 
the 2414-1 12 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 
effort will overlap with the operation ofthe 241-S-112 WRS. If 241-SY-102 is used as a 
staging tank for the S-112 Project, it is likely 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-A Valve Pit 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 Washington 
Administrative Code (WAC) regulations concerning secondary containment of systems 

Tank S-102 Initial Tank Retrieval Schedule Conflict 

4-3 



RPP-7526 Rev 2 

containing hazardous waste (Le., 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 2 4 1 3  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 

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. If the POR-004 exhauster is utilized, 
the flow rate of air leaving the tank will be approximately 500 cfm; large droplets will 
likely fall out of suspension before the air reaches the ventilation system. Furthermore, it 
is anticipated the water distribution devices will he installed well below the elevation at 
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, and passive ventilation will be the baseline system. It is possible 
however, that the 25% lower flammability limit for hydrogen could be reached, at which 
time an exhauster would be required. 

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 

SY Farm Upgrades Schedule Conflict 

4-4 



WP-7526 Rev 2 

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 planned in 241-U-107. This test should be 
used to provide additional information regarding the aerosol generation issue, and an 
exhauster may be added to the S-112 Project baseline at a later date, if required. 

4.2.10 Retrieval Transfer Rate 

The current estimated retrieval duration of 6 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 % 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 
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 corrosion 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 and/or sampling will be required to estimate the 
affects, if any, that may be caused. 
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This issue may be further mitigated by the performance of laboratory testing to determine 
the dissolution behavior of the 241-S-112 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 require heating to prevent 
inadvertent cooling of the tank waste due to dissolution’s expected endothermic reaction; 
the warmer water will also help accelerate dissolution. 

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-112 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. 

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 Availabilitj 

The power for 241-S 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. Tank Farm Utilities has initiated a survey to 
determine the capacity factors for these transformers in accordance with the National 
Electric Code. It is anticipated that this survey will demonstrate adequate power is 
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available for the options considered in this report. Calculation 4412-470-ECAL-001 in 
Appendix C) also supports the conclusion that these transformers are adequate for project 
needs. 

4.2.15 Estimating the 241-S-112 Liquid Inventory / 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 
241-S-112 W E  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. 

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 camed into the 
environment in the event tank integrity is not maintained. The Washington State 
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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 Leak Detection Performance Criteria 

The leak detection performance requirements are established in the 241-S-112 TPA F&R 
(RPP-7825), which includes the Retrieval Performance Evaluation (RPE) for S-112. 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 W E  
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 occumng 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 

4.2.20 Closure 

The 2414-1 12 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) and cost estimate for 2414-112 
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 

The WBS and cost estimate has been developed for the scope of work defined in this 
Preliminary Engineering Report for the 241-S-112 dissolution retrieval demonstration 
project. The discussion below presents the approach used to develop the 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 2413-1 12 
dissolution retrieval demonstration is presented in Appendix A of this report. The total 
project cost for this project is estimated to be $32.5 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 2413-1 12 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 2413-1 12. 

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 (Le., 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: 
9 US.  Department of Energy Office of Environmental Management, “Accelerating 

Cleanup: Paths to Closure,” Attachment D. Project Baseline Summary Format and 
Instructions, dated April 1998. 

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

. 
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 Erom 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 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 
$100,000. 

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 2414-1 12 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 
2413-1 12 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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M-45-03E 

Table 5-1 TPA Milestones 

_. 
demonstration design 
Complete S-112 saltcake waste retrieval technology 
demonstration construction 

913012004 

I demonstration functions and requircmcnts .- . . rlo.xmcnt 
S-l 12 saItc3kc waste relneval technolory I 5 31  2003 
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Figure A-1 
Project S-112 Saltcake Waste Retrieval Technology Demonstration Project 

Work Breakdown Structure 
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S -112 SALTCAKE WASTE RETRIEVAL TECHNOLOGY DEMONSTRATION PROJECT 
ESTIMATE SUMMARY REPORT 

WBS NUMBER 

5.02.01.01.03.09 
5.02.01.02.07.12.01 
5.02.01.02.07.12.02 
5.02.01.02.07.1 2.03 
5.02.01.02.07.12.04 
5.02.01.02.07.12.05 
5.02.01.02.07.12.06 
5.02.01.02.07.1 2.07 
5.02.01.02.07.12.08 
5..02.01.02.07.12.09 
5.02.01.04.07.12 

5.02.01.02.07.12.06 

WBS TITLE 

S-I 12 Retrieval Instrumentation Demonstration 
S-112 Design and Engineering 
S-I 12 Procurement 
S-I 12 Construction 
S-I 12 Testing 
S-I 12 Startup and Readiness 
S-I 12 Project Management 
S-112 Environmental Permits and Plans 
S-I 12 Safety Analysis 
Develop S-112 FBR Document 
Operate S-112 Retrieval System 
SUBTOTAL S-112 

Contingency @ 10% of ETC 

SUBTOTAL S-I 12 w/contingency 

Escalation @ 4.94%'* of ETC 

TOTAL S-112 ESTIMATE 

ESTIMATE 

$4,388,897 
$6,115,206 * 
$3.828.797 
$4,076,037 
$2,194,210 

$682,709 
$1,471,928 

$109,623 
$1 83,186 
$482.352 * 

$4,8371771 
$28,370,716 

$2.687.940 

$31,058,656 
~ 

$1,461,041 

$32,519,697 

* includes FYOI actual costs of 5 1082.8K; 5379.8K; and 5287K respectively for a total of 51,491.3K 
"based on 2.1% escalation compounded annually 
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5.02.01.01.03.09 

Retrieval Instrumentation Demonstration 
RPP-7526, Rev. 2 

Cost Estimating Input Sheet Page 1 of 27 

Saltcake Dissolution activities. 

The sub-tasks include: 
I) TMS System development 
2) Preparation for installation in the tank (Including Work Planning) 
3) System Installation (Tank Intrusive entry) 
4) Demobilization of equipment 
5) Work Package Closeout 
6) TMS System Operation 

Operations activities are estimated at 4 hours per week for a 25 week duration. PNNL support may be required on a higher frequency to download 
and evaluate data. 

A - All work will be accomplished by personnel who are familiar with Tank Farm systems and equipment. 
A - A  COG Engineer dedicated to the installation will be provided. 
A - Pit entries will be required. 
A - Major events such as: radiation release, exhauster shut down or ammonia gas release are not anticipated. 

an0 acILal wsts from tne instal auon of other field eqLipment have been nwrpOraled into estimates an0 panning 
-earned from the installallon of the transfer system in Tank AW-104 have oeen incorporated m to esumates and panning 

Where app cabe Lessons 

RPP-7526. Preliminary Engineering Report for the 241-S-112 Retrieval System 

RPP-8791, PRELIMINARY PROJECT EXECUTiON PLAN FOR TANK 241-5-1 12 SALTCAKE WASTE RETRIEVAL TECHNOLOGY 
DEMONSTRATION 

Wednesday. December 12,2001 7:45: A-6 
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Cost Estimating Input Sheet 

RPP-7526, Rev. 2 

Page 4 of 27 

Ail labor hours have been increased by 20% to acwunt for unexpected occurances such as weather and resource availability. based on Interim 
abiiization experience. Hours include pre and post job activity inciuding pre-job briefings and dresslundress as applicable. 

The crane aew consists of the following personnel and equipment: 
ates are based on the FYOI published site indirect pool rates 
1 -Management Pic (Person in Charge) ($130/hr) 
1 -Teamster - Heavy Load TNck Driver (581/hr) 
1 -Operator - Crane Operator (581hr) 
4 - IronworkerlRiggers - Rig pump for lifting, flag uane operator, etc (53241hr) 
1 - 33T Crane/buWtrailer - ($500/day or $55.56/hr.) 
Therefore: 
The total Crane and Rigging Crew Hourly Rate = $672/hr rounded 
Daily rate = 8 hrs X $672 = 55,376 

PNNL Deveipment wsts consist of $250K for System Materials, $250K for Spares, and approx. 3200 MH @ $llO/HR= $350K for a total of 
IOOK. 

A-9 
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Retrieval Instrumentation Demonstration 

Cost Estimating Input Sheet 

RPP-7526. Rev. 2 
Page 5 of 27 

~ 
~ ~ ~~~~~~~~ ~ ~~~~ ~ 

Install. and Operate a Densimeter in 5-112 
~~~~~~ ~~ ~~ ~~~~~ ~~ ~ 

~~~~~ ~~ ~~~~~ 

~~~~~~ . ~~~~ 

The sub-tasks include: 
1) Densimeter il System development 
2) Preparation for installation in the tank (Including Work Planning) 
3) System Installation (Tank Intrusive entry) 
4) Demobilization of equipment 
5) Work Package Closeout 
6) Densimeter System OperaBonlSupport 

Operations activities are limited to support of PNNL for calibration. This support is estimated at one shift on alternate weeks for the 25 week 
duration. PNNL support may be required on a higher frequency to download and evaluate data. 

A - All work will be accomplished by personnel who are familiar with Tahk Farm systems i n d  
A - A COG Engineer dedicated to the installation will be provided. 
A - Pit entries will be required. 
A - Major events such as: radiation release. exhauster shut down or ammonia gas release are not 

equipment. 

anticipated. 

and actual costs from the installation of other field equipment have been incorporated into estimates and planning. Where applicable Lessons 
Learned from the installalion of the transfer system in Tank AW-104 have been incorporated in to estimates and planning. 

DOE Order 413.3, Program and Project Management for the Acquisition of Capital Assets, 

RPP-7526. Preliminary Engineering Report for the 241-S-112 Retrieval System 

RPP-8791. PRELiMlNARY PROJECT EXECUTION PLAN FOR TANK 241-S-112 SALTCAKE WASTE RETRIEVAL TECHNOLOGY 
DEMONSTRATION 

RPP-7825. Single-Sheii Tank 5-112 Fuii Scale Saitcake Waste Retrieval technology Demonstration Functions and Requirements 

Wednesday, December 12,2001 7:45: 
A-10 
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Cost Estimating Input Sheet 
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Page 8 of 27 

Consumaoles such as the pump containments eeve. plastic sheeting. tape conla nments, a sposal containers, and waste bags are included in 
is figure. 

abilization experience. Hours include pre and post job activity including pre-job briefings and dresslundress as applicable. 

The crane crew consists of the following personnel and equipment: 
ates are based on the FYOI published site indirect pool rates 
1 - Management PIC (Person in Charge) ($130/hr) 
1 - Teamster - Heavy Load Twck Driver (5811hr) 
1 -Operator - Crane Operator ($81/hr) 
4 - IronwokedRiggers - Rig pump for lifting. flag crane operator, etc ($324/hr) 
1 - 33T Crane/!mck/trailer - ($500/day or S55.5Whr.) 
Therefore: 

All labor hours have been increased by 20% to account for unexpected occurances such as weather and resource availability, based on Interim 

~~~~ 

Tne total Crane and Riggmg Crew hoLrly Rate = S672lhr roundeo 
Daily rate = 6 hrs X $672 = $5,376 

PNNL Develpment costs consist of 5100K for System Materials, J50K for Spares. and approx. 2100 MH @ $1 10/HR= $350K for a total of 
387K. 
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Page 9 of 27 

~~~ ~~~~ ~ ~~~~~~~~ ~ ~ ~- ~~~ ~ ~ 

,and Operate a RAMAN Speciation System 
~~~ . - ~~~~~ ~~ ~~ . 

~~~~ ~- 

The sub-tasks include: 
1) RAMAN System development 
2) Preparation for installation in the tank (Including Work Planning) 
3) System Installation (Tank lntwsive entry) 
4) Demobilization of equipment 
5) Work Package Closeout 
6) RAMAN System Operation 

Operations activities are limited to support of PNNL for calibration. This support is estimated at one shift on alternate weeks for the 25 week 
duration. PNNL suppolt will be required on a higher frequency to obtainlevaiuate data and recommend changes to the retrieval process. 

A - All work will be accomplished by personnel who are familiar with Tank Farm systems and 
A - A COG Engineer dedicated to the installation will be provided. 
A - Pit entries will be required. 
A - Maior events such as: radiation release. exhauster shut down or ammonia gas release are not 

equipment 

aniicipated. 

and actual costs from the installation of other field equipment have been incorporated into estimates and planning. Where applicable Lessons 
Learned from the installation of the transfer system in Tank AW-104 have been inwrporated in to estimates and planning. 

Preliminary/Analcgy 

I DOE Order~413.3. Program and Project Management for the Acquisition of Capital Assets. 

RPP-7526. Preliminary Engineering Report for the 241-5-1 12 Retrieval System 

RPP-8791, PRELIMINARY PROJECT EXECUTiON PLAN FOR TANK 241-S-112 SALTCAKE WASTE RETRIEVAL TECHNOLOGY 
DEMONSTRATiON 

RPP-7825, Single-Shell Tank S-112 Full Scale Saltcake Waste Retrieval technolwy Demonstration Functions and Requirements 

Wednesday. December 12,2001 7~45: A-14 
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Consumables such as the pump containment sleeve, plastic sheeting, tape, containments, disposal containers, and waste bags are included in 
lis figure 

All labor hours have been increased by 20% to account for unexpected occurances such as weather and resource availability. based on interim 
tabilization experience. Hours include pre and post job activity including pre-job briefings and dresslundress as applicable. 

The crane aew consists of the following personnel and equipment: 

1 -Management PIC (Person in Charge) ($130/hr) 
1 -Teamster - Heavy Load TNCk Driver ($8l/hr) 
1 -Operator. Crane Operator ($81/hr) 
4 - IronworkerlRiggers - Rig pump for lifting, flag crane operator. etc ($324/hr) 
1 - 33T CraneIfJucWtrailer - ($500lday or $55.56/hr.) 
Therefow 

ates are based on the FYOI published site indirect pool rates 

.... 
The total Crane and Rigg ng Crew Ho~rly Rate = S6721hr romded 
Daily rate = 8 hrs X $672 = S5.376 

. PNNL Deveipment msts consist of $75K for System Materials, $50K for Spares, and approx. 1950 MH @? $1 10/HR= $215K for a total of $340~.  

A-17 
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~~~~~ ~~~~ ~~~~~ ~ ~~~ ~~~~ ~ ~ 

Install. and Operate a Radionuclide ~~~~~ Monitoring System ~ ~ 

_ _ ~ ~  ~~~~~~ . ~ ~~~ 

lThe swpe of this task is for PNNL provide a radionuclide monitoring system, Install the system in tank 5.112 and Operation of the System during 
Saltcake Dissolution activities 

The sub-tasks include: 
1) Radionuclide Monitor System development 
2) Preparation for installation in the tank (Including Work Planning) 
3) System installation (Tank Intrusive entry) 
4) Demobilization of equipment 
5) Work Package Closeout 
6) Radionuclide Monitoring System Operation 

Operations activities are limited to support of PNNL for calibration. This support is estimated at two shifts a month for the 25 week duration. PNNL 
support will be required on a higher frequency to obtainlevaluate data and rewmmend changes to the retrieval process. 

A -  All work will be adcompiished by personnel who are familiar with Tank Farm systems i n d  
A - A COG Engineer dedicated to the installation will be provided. 
A - Pit entries will be required. 
A - Major events such as: radiation release. exhauster shut down or ammonia gas release are not 

equipment. 

anticipated. 

and actual wsts from the installation of other field equipment have been incarporated into estimates and planning. Where applicable Lessons 
Learned from the installation of the transfer system in Tank AW-104 have been inwrporated in to estimates and planning. 

DOE Order 413.3, Program and Project Management for the Acquisition of Capital Assets, 

RPP-7526, Preliminary Engineering Report for the 241-5-1 12 Retrieval System 

RPP-8791, PRELiMlNARY PROJECT EXECUTION PLAN FOR TANK 241-5-1 12 SALTCAKE WASTE RETRIEVAL TECHNOLOGY 
DEMONSTRATION 

RPP-7825. Single-Shell Tank S-I 12 Full Scale Saltcake Waste Retrieval technology Demonstration Functions and Requirements 

Wednesday. December 12.2001 7~45: A-18 



5.02.01.01.03.09 

Retrieval Instrumentation Demonstration 

Cost Estimating Input Sheet 

RPP-7526, Rev. 2 

Page 14 of 27 



5.02.01.01.03.09 

Retrieval Instrumentation Demonstration 

Cost Estimating Input Sheet 

RPP-7526, Rev. 2 

Page 15 of 27 



5.02.01 .01.03.09 

Retrieval Instrumentation Demonstration 

Cost Estimating Input Sheet 

RPP-7526, Rev. 2 

Page 16 of 27 

Consmables Sucn as the pump wntalnrnenl sleeve. plastic sheeting. tape. wnlainments. disposa. wnm ners. and waste bags are ncluaed In 
s figure 

All labor hours have been increased by 20% to account for unexpected occurances such as weather and resource availability, based on Interim 
abilization experience. Hours include pre and post job activity including pre-job briefings and dresslundress as applicable. 

The crane crew consists of the following personnel and equipment: 
ites are based on the FYOI published site indirect pool rates 
1 -Management PIC (Person in Charge) (t l30lhr) 
1 -Teamster - Heavy Load Truck Driver (581lhr) 
1 -Operator. Crane Operator (5811hr) 
4 - IronworkedRiggers - Rig pump for lifting. flag crane operator, etc (S3241hr) 
1 ~ 33T CraneIbucWrailer - ($5001day or 555.56/hr.) 
Therefore: 
The total Crane and Rigging Crew Hourly Rate = $672/hr rounded 
Daily rate = 8 hrs X 5672 = 55,376 

PNNL Develpment wsts wnsist of 5200K for System Materials, $75K for Spares, and approx. 1860 MH @ 511O/HR= $205K for a total of 
;30K. 

A-2 1 
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A - A COG Engineer dedicated to the installation will be provided. 
A ~ Pit entries will be required. 
A - Major events such as: radiation release, exhauster shut down or ammonia gas release are not 

anticipated. 

RPP-7526, Rev. 2 

Page 17 of 27 

DOE Otder-413.3. Program and Project Management for the Acquisition of Capital Assets, 

RPP-7526, Preliminary Engineering Report for the 241-S-112 Retrieval System 

RPP-8791, PRELIMINARY PROJECT EXECUTION PLAN FOR TANK 241-S-112 SALTCAKE WASTE RETRIEVAL TECHNOLOGY I DEMONSTRATION 

RPP-7825, Single-Shell Tank S-112 Full Scale Saltcake Waste Retrieval technolwy Demonstration Functions and Requirements 

Wednesday, December 12,2001 7~45: 
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Perform In Process Tank Grab Samples 
03.09.05 
SST Retrieval 
JR BiggsiAREngelman 

a 
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_- 
.02.01.01.03.09 

I~~ - ~ ~ ~~~ I 

land rycommended process controls will be providedby PNNL and the end of testing 

requirements forms the basis for this estimate I 

RPP-7526, Preliminary Engineering Report for the 241-5-112 Retrieval System 

RPP-8791. PRELIMINARY PROJECT EXECUTION PLAN FOR TANK 241-5-112 SALTCAKE WASTE RETRIEVAL TECHNOLOGY 
DEMONSTRATION 

RPP-7825. Single-Shell Tank S-112 Full Scale Saltcake Waste Retrieval technology Demonstration Functions and Requirements 

Wednesday. December 12.2001 7145: 
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PNNL Perform Saltcake Runoff Experiments 
03.09.06 
SST Retrieval 
JR BiggsiAREngelman 

D Notes: 
F alneo Runoff Exper menis Pan ana perform erper ~ncrits lo moersland a sso - 1  on ana eroson a-r ng r,notl 3G4MdQ110 n l 3 - z  51504 
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II Provide Support for Testing and Operation of Instrumentation 

SST Retrieval 

complete coldtesting. operations, and maintenance of the Instrumentation Systems. 

The sub-tasks include: 
1) Support Cold Testing of Instrumentation Systems 
2) Support for Operations 
3) Maintenance support for Instrumentation Systems 

Cold Testing is estimated to be 5 day duration for each system resultlng in a 20 day total duratlon. Support dunng operatlon and maintenance 
requirements are based on a 180 day (25 week) duration. Operations support is estimated to require 2 shiftslweek. Due to the lack of experience 
with these newly developed systems a conservative maintenance frequency of 2 Shiftslmonth has been used. 

IA - All work will be accomplished bv personnel who are familiar with Tank Farm systems and equipment 
A - NO maintenance activities will require pit entry 

A s  on ficam ainodt  01 KO% s !u dr to tn s #or* SMDe I$ Jcwlnohsned eacn .ear n lrle l lPP Oman zauon The nStilLliOnal meinon of [ne UOrn ~~ ~ ~- ~~ 

process and requirements forks the basis for this estimate. Where applicabie Lessons Learnei from other installation activities ha& been 
incorporated in to estimates and planning 

4a Estlme(e Stage and Method. 
Prcl mmaq Ana ogy 

RPP-7526, Preliminary Engineering Report for the 241-5-1 12 Retrieval System 

RPP-8791, PRELIMINARY PROJECT EXECUTION PLAN FOR TANK 241-S-112 SALTCAKE WASTE RETRIEVAL TECHNOLOGY 
DEMONSTRATION 

RPP-7825. Single-Shell Tank S-112 Full Scale Saltcake Waste Retrieval technology Demonstration Functions and Requirements 

Wednesday, December 12, 2001 7~45: A-29 
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Provide Support for Testing and Operation of Instrumentation 

SST Retrieval 

InSlrUmenlation (3ea) 

7T300 EA00 200.00 HRS 7.942.00 
TTZ8305DG 3 LTOSB RPPICHZM ~ Health 2005 Suppm Maintenance of 

Wednesday, December 12,2001 7145: 

IhStrUmenIaliO" (2ea) Physics Techr 
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Provide Support for Testing and Operation of Instrumentation 
03.09.07 
SST Retrieval 
JR EiggslAREngelman 

a 
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I Notea: 
A I  ahor hodis naue 3een Incrcasco Q Y  20"' 10 a W U m  lor ..nex?cc!en occ.~ances srcli as ncalner an3 rcso.Ice a.a au I) 3asec Un lnlelim 
ah zat on ehperiericc. no .fs nc .ac p'c an0 posl ,OD act I I ,  nc ng ?re-,ou 3ric'I ngs an0 wcss .nofeSS as ap? .can e 

The crane crew consists of the following personnel and equipment: 
ites are based on the FYOI published site indirect pool rates 
1 - Management PIC (Person in Charge) G130lhr) 
1 -Teamster - Heavy Load Truck Driver ($8llhr) 
1 - Operator - Crane Operator ($8llhr) 
4 - IronworkerIRiggers - Rig pump for lifting, flag crane operator, etc ($324/hr) 
1 - 33T Craneitruckitrailer - ($500iday or $55.56lhr.) 
Therefore: 
The total Crane and Rigging Crew Hourly Rate = (6672lhr rounded 
Daily rate = 8 hrs X $672 = $5.376 
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FY 2001 Actual Cost - Project definitionlPreconceptual 
12.01.01 
SST Retrieval 

b 

CE HansoniAREngelman I 

1.0 Scope Deswiplion: 

Tn s s a place hn O H  fur pr or F Y  2001 acLa COSIS FY 2001 deld co scope cui"> el ons (3y 9 30 2001 1 can "e fo~i lo  On Ine Oelil c:o pro ecl 

(RPP-7526, Preliminary Engineering Report for the 241-5-1 12 Retrieval System 

RPP-8791, PRELIMINARY PROJECT EXECUTION PLAN FOR TANK 241-S-112 SALTCAKE WASTE RETRIEVAL TECHNOLOGY 
DEMONSTRATION 

RPP-7825, Single-Shell Tank S-112 Full Scale Saltcake Waste Retrieval technology Demonstration Functions and Requirements 

Wednesday, December 12,2001 7:45: 
A-34 



5.02.01.02.07.12.01 

5-112 Design and Engineering 
RPP-7526, Rev. 2 

Cost Estimating Input Sheet Page 2 of 29 

SubtaskDescriplion 

Y 2001 Actual cost - all resources 
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FY 2001 Actual Cost - Project definitionlPreconceptual 
12.01.01 
SST Retrieval 
CE HansoniAREngelman 

b 
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Preconceptual Engineering 

! 

A. S-I12 Assessment 
6 .  Identify pump technology 
C. Prepare AGA 
D.. Prepare, negotiate Procurement Spec. for Conceptual Design and award contract 

A- Subcontractor rates based on expectation of using a combination of principle and senior engineer 

E-LDMM Functions 8 Requirements are excluded from this estimate 
E-Senior management review and approval manhours are excluded from this estimate. They are carried in their respective management budgets 
elsewhere. 
E- Process engineering support is excluded from this activity It is included in activity 12.01.06 
E- QA reviews are excluded from this activity. They are included in activity 12.01.07. 
E- Safetv reviews are excluded from this activitv. Thev are included in 12.08.02 

s are cxc .neb lraiii Iris acl v I{ Tney aic inc J O ~ U  II XI vl.l{ 12 07 01 -- 
The oass of Ih s esi rnalc s In6 lo,lo.v incl acli#,t es ana rcsodfce O.an t i c a l  on basea on emer enccd enq new nq irnqenienl Lsinq lann farm 

~ ~~~ 

experience and the estimate prepared inRPP7526. '"Preliminary Engineering Report for the'241-S-112 Retrieval Systim" (PER). ?his work is to be 
performed by CHG engineering as well as through subcontractor support. Specific resource assumptions are included in the resource detail 
information. Hours include all efforts including preparation, review, approval. and issuing cycles. For ECNs, hours include issuing the ECN; 
incorporating all comments; preparation of USQ screens: and releasing the ECN. 

A S-112lAssessment 
AI.  Mechanical Field Walkdowns - 5 hours per each resource for 25 drawing walkdowns 
A2. Electrical Field Walkdowns - 5 hours per each resource for 13 drawing walkdowns. 
6 .  Identify backup pump technology - 320 hr. 
C. Prepare AGA - 160 hr. 
0. Preoare. neootiate~ and finalize orocurement SOX. for Conceotual Desian and award contract- 360 hrs. 

DOE O;de;413.3, Program and Project Management for the Acquisition of Capital Assets 

RPP-7526, Preliminary Engineering Report for the 241-S-112 Retrieval System 

RPP-8791, PRELIMINARY PROJECT EXECUTION PLAN FOR TANK 241-5-112 SALTCAKE WASTE RETRIEVAL TECHNOLOGY 
DEMONSTRATION 

RPP-7825, Single-Shell Tank S-112 Full Scale Saltcake Waste Retrieval technology Demonstration Functions and Requirements 

Wednesday, December 12, 2001 7:45: A-37 
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A. Draft Ventilation Analysis 
B. Release Engineering Studies 
C. Prepare, review, and release Level 2 Spec Rev 1 
D. Prepare Conceptual Design SpecJDrawings 
E. Prepare and release SDD 
F. Draft Reliability, Maintenance, Availability Analysis 
G. Prepare & Release Tank Specific Utility Analysis 
H Prepare 8 Release Riser Analysis 
I. Issue Final Project Execution Plan (PEP) 
J. Perform Conceptual Design Review 
K. lncomorate comments and release CDR 
L. Prepare CDI Package for approval 
M. Update Test Objectives 
N. Develop LDMM design concept 

. . . .  
A- hhD w I oreoarc cx SI nq aravu nq Loaatcs ana new afahlnfl orcoaralion an0 will Deriorm cnecn na. - .  . 
Existing equ'ipment and inskllation irawings will be prepared as project drawings in'the H-14 format-by HND. 
Drawings will be processed internally by CHG. 
A - A  revised cost estimate will be included in the Conceptual Design Report (CDR). Additional estimating resources will be available by the project 
team via the Project Management task. 
A- Subcontractor rates based on expectation of using a combination of principle and senior engineer 

E-Senior management review and approval manhours are excluded from this estimate. They are carried in their respective management budgets 
elsewhere. 
E- Process engineering support is excluded from this activity. It is included in activity 12.01.06. 
E- QA reviews are excluded from this activity. They are included in activity 12.01.07. 
E- Safetv reviews are excluded from this activity. They are included in 12.08.02 
b~nv ronnicnta reviews are exc a e a  from i n s  act v i y  The) are nclLdea In acu.1 l y  12 07 01 
3.0 Basb ot est- .. + . .  . . ,. ; . 
Tne nasls of Ih s csllmale s Ihe fo owing act VI! es ana rcsoLrce qdanilf Callon oasea on expenencea enqineer nq ILaqement LS nq tan< farm 
experience and the estimate prepared in RPP7526, Rev 1 .,"Preliminary Engineering Report for the 241-?-I 12 Retrieval System" (PER). This work is 
to be performed by CHG engineering as well as through subcontractor support. Specific resource assumptions are included in the resource detail 
information. Hours includes all efforts including preparation, review, approval, and issuing cycles. For ECNs. hours include issuing the ECN; 
incorporating all comments; preparation of USQ screens; and releasing the ECN. 

A. Draft Ventilation Analysis - 180 hr. 
B. Release Engineering Studies - 120 hr. 
C. Prepare, review, and release Level 2 Spec Rev 1 - 220 hr. 
D. Prepare Conceptual Design SpecJDrawings - 140 hr. 
E. Prepare and release SDD - 140 hr. 
F. Draft Reliability Maintenance, Availability Analysis - 110 hr 
G. Prepare & Release Tank Specific Utility Analysis - 110 hr. 
H. Prepare & Release Riser Analysis - 140 hr. 
I. Issue Final Project Execution Plan (PEP) - 230 hr. 
J. Perform Conceptual Design Review - 160 hr. 
K. Incorporate comments and release CDR - 80 hr. 
L. Prepare CDI Package for approval - 60 hr. 
M. Update Test Objectives - 50 hr. 

I 
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5.02.01.02.07.1 2.01 

S-112 Design and Engineering 

Cost Estimating Input Sheet 

RPP-7526. Rev. 2 

Page 8 of 29 

Conceptual Design 

RPP-7526, Preliminary Engineering Report for the 241-5-112 Retrieval System 

RPP-8791, PRELIMINARY PROJECT EXECUTION PLAN FOR TANK 241-S-I 12 SALTCAKE WASTE RETRIEVAL TECHNOLOGY 
DEMONSTRATION 

Wednesday, December 12,2001 10:14 
A-4 I 
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Conceptual Design 

SST Retrieval 

01al hr. - 60 hr. 

772830587 i21L  RPPICH2M PO ZOO2 issue Final Project Execution Pian 7P300 BAZZ 360  5K 3.60000 
(PEP) - 230 total hr -40 hr CEES @ CO"tlaC15 
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SST Retrieval 
CE HansoniAREngelrnan 

12.01.03 
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Preliminary Design b 
WBSNurn!ar: 50201 0207 1201 1 ._ . _.,_ _I . . 

I-_ 

prepared I,. , : 

1.05copeDsscription~. . . . .  . .  . a. 

Th s act v . l y  nc does pre m n a y  destgri an0 eng neering ana Ihe for owng spec IC I a s ~  an0 w 
Dcc %on - 2 cr t t r  a pdr DOE Droer 413 3 

res. I n me oeilleranleS needed to salisty Cr lica 

A. Design Ventilation system 
B.Prepare Process Optimization (pumping) Analysis 
C. Water Distribution System 
D. Pump Design I E..PreDare 8 Release Final Ventilation Analvsis 
F. Design utilities electircal 8 instrumentation systems 
G. Design Monitoring 8 Control systems 
H. Evaluate Retrieval Scenarios 
I. ID Lead procurements 8 prepare specs. 
J. Prepare & release draft hydraulic analysis 
K. Prepare Test 8 Evaluation Plan 
L. Prepare preliminary lCDs 
M. Complete final Reliability, Maintenance, Availability Analysis 
N Prepare Draft Component Stress Analysis 
0. Final selection of Ex-Tank LDMM Technology 
P. S Farm Transfer System Design 
Q. Retrieval System Design 
R. Preparelreviewlrelease final Level 2 Specs. 
S. PrepareIRelease Final Recirculation Cost Benefit Analysis 
T. Perform Plant Forces Work Review 
U.Prepare 8 Release Corrosion Analysis 
V. Conduct Preliminarv desion Review 
W.Prepare detailed &stisch'kdule baseline 
X. N E  cost estimate preparation 
Y .  issuelRelease preliminary design 
Z. Prepare, negotiate Procurement Spec. for Final Design and award contract 

. ,  . -  . 

A- HND IY prcpare ex61 ng draw ng Lpdale and new oraw ng preparai on ana w perform cnecmg. Ex SI ng e q ~  p e n t  ana insla at on oiawings 
will be prepared as project drawings in the H-14 format by HND. Drawings will be processed internallv bv CHG. 
A- Subcontractor rates based on expectation of using a combination of principle and senior engineer 

ss engineering support is excluded from this activity. It is included in activity 12.01.06. 

onmenta reviews a this activity. They are included in activtity 12.07.01 

experience and the estimate prepared in RPP7526. Rev 1, "Preliminary Engineering Report for the 241-5-1 12 Retrieval System'' (PER). This work is 
to be performed by CHG engineering as well as through subcontractor support. Specific resource assumptions are included in the resource detail 
information. Hours includes all efforts including preparation, review, approval, and issuing cycles. For For ECNs. hours include issuing the ECN; 
incorporating all comments; preparation of USQ screens: and releasing the ECN. 

It is assumed that 40% design will be complete during this design phase: 

A. Design Ventilation system -PER 
B.Prepare Process Optimization (pumping) Analysis - 360 hr. 
C. Water Distribution System -PER 
D. Pump Design - HND $50K based on similar war% 
E..Prepare 8 Release Final Ventilation Analysis - 280 hr. 
F. Design utilities electircal 8 instrumentation systems -PER 
G. Design Monitoring & Control systems - PER 
H. Evaluate Retrieval Scenarios - 340 hr. 
I. ID Lead procurements 8 prepare specs. - 280 hr. 
J. Prepare 8 release drafl hydraulic analysis - 400 hr. 
K. Prepare Test 8 Evaluation Plan - 420 hr. 

Wednesday, December i2;2001 1052 A-45 
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Preliminary Design 
12.01.04 
SST Retrieval 
CE HansoniAREngeiman ~~ 

~~ , ~ ~~ 

~~ .- ~. - 
preliminary iCDs - 205 hr. 

M. Complete final Reliability, Maintenance, Availability Analysis - 120 hr. 
N Prepare Drafl Component Stress Analysis - 60hr. 
0. Final selection of Ex-Tank LDMM Technology - 500 hr. and HND support $300K 
P. S Farm Transfer System Design -PER 
0. Retrieval System Design -PER 
R. Prepareireviewirelease final Level 2 Specs. - 320 hr. 
S. PrepareiRelease Final Recirculation Cost Benefit Analysis - 400 hr. 
T. Perform Plant Forces Work Review - 180 hr. 

1 - 
~ . O ~ l ~ ~ ~ ~ ~  . ) ,  : 
Tr -Panv Aqreemenr M eslone M-45.03C 'Comocle F ~ l l  Sca e Sa lcake Wilsle Reucva Tecnnooav Dcmonsinion ai S-112 

~~~ -, 
DOE Order-413.3, Program and Project Management for the Acquisition of Capita Assels, 

RPP-7526, Preliminary Engineering Report for the 241-5-112 Retrieval System 

RPP-8791, PRELIMINARY PROJECT EXECUTION PLAN FOR TANK 241-S-112 SALTCAKE WASTE RETRIEVAL TECHNOLOGY 
DEMONSTRATION 

RPP-7825. Single-Shell Tank S-112 Full Scale Saltcake Waste Retrieval technology Demonstration Functions and Requirements 

Wednesday, December 12.2001 10:52 A-46 
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~ 

Analysis - 400 total hr. - 160 hi  CEES 

Analysis - 400 total hr. - 200 hr @ 
7P300 BA31 18.00 $K 18.000.00 TT28305BD S 98L RPPICHZM C w m a  2002 Final Recirculation Cost Benefit 
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Preliminary Design 
12.01.04 
SST Retrieval 
CE HanionlAREngelman 

b ~ 

~~ 

i 

N E  wntractor is HND. Basis for the estimate is contained in RPP 7526. Rev 1 '"Preliminary Engineering Report for the 241-S-112 Retrieval 
ystem" (PER). 

A-50 
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A. Design Ventilation system 
B. Design Water Dislributlon system 

D. Design utilities electrical & instrumentation systems 
E. Design Monitoring 8 Control systems 
F. NE final design report 
G. Design LDMM 
H. Perform Final Design Review 
I. Prepare, negotiate Procurement Spec. for Final Design and award contract 
J. Prepare & Release Final Process Control Plan 
K. Prepare & Release Final Hydraulic Analysis 
L. Prepare & Release Dome Load Analysis 
M. Release Final Design 
N. Prepare CD3 Package for Approval 
0. Incorporate Redlines into Drawings & Release 
P. Preoarelrelease reauirements doc 
Q. S Farm Transfer Sistem Design 
R Retrieval nesion . .- .. . . . - - 

.~ ~I~~ , .  
will bejrepared as project drawingsin'the H-14 format by H id .  Drawings will be processed internally by C i G .  
A- CD-2 approval has been granted by ORP. Inherent in this assumption is the fact that ORP has also approved the F8R document. 
A- Subcontractor rates based on expectation of using a combination of principle and senior engineer 

E-Senior management review and approval manhours are excluded from this estimate. They are carried in their respective management budgets 
elsewhere. 
E- Process engineering support is excluded from this activity. It is included in activity 12.01.06 
E- QA reviews are excluded from this activity. They are included in activity 12.01.07. 
E- Safety reviews are excluded from this activity. They are included in 12.08.02 
E- Environmental reviews are excluded from this activitv. Thev are included in activtitv 12.07.01 

The D ~ S I S  of inis e s l m m  s !ne fo ow nq aci4v t es anu resodwe qdan f a l i o n  based on exoenencea enqmeer nu .dqemeor "s nq lann farm - .  . 
experience and the estimate prepared in-RPP7526. "Preiiminaty Engineering Report for the.241-S-112 Retrieval System" (PER). i h e  CHG 
engineering work is to be performed by CHG engineering as well as through subcontractor support. Specific resource assumptions are included in 
the resource detail information. Hours includes all efforts including preparation, review, approval, and issuing cycles. For ECNs, hours include 
issuing the ECN: incorporating all comments: preparation of USQ screens: and releasing the ECN. It is assumed that the remaining 60% desian will 
be complete during this design phase. 

A. Design Ventilation system -PER 
B. Design Water Distribution -PER 
C. Pump design - HND $100K - based on similar work 
D. Design utilities electircal 8 instrumentation systems - PER 
E. Design Monitoring 8 Control systems - PER 
F. N E  final design report - PER 
G. Design LDMM - HND 
The LDMM estimate is a ROM based on expert engineering judgement. LDMM technologies are being developed. The assumption for this estimate 
is that an in tank and extank LDMM will be required. The in tank scopelestimate is based on C-104. The ex tank is wnsiderably more uncertain. 
The PlTT (partitioning interwell tracer test) technology was selected as the basis for this estimate because it appears promising. The technology 
includes drilling 2-4 wells directly around the tank; injecting a trace gas on one side; and analyzing changes in the gas emitted on the other side to 
determine ground moisture content. 

H. Perform Final Design Review - 480 hr. 
I. Prepare, negotiate Procurement Spec. for Final Design and award contract - 120 hr. 
J. Prepare & Release Final Process Control Plan -80 hr. 
K. Prepare 8 Release Final Hydraulic Analysis - 140 hr. 
L. Prepare & Release Dome Load Analysis - 120 hr 

Wednesday, December 12.2001 1029 A-5 I 
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IM. Release Final Desiqn - 320 hr. 
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N. Prepare CD3 Package for Approval -140 hr. 
0. Incorporate Redlines into Drawings 8 Release - 300 hr. 
P. Preparelrelease requirements doc - 200 hr. 
Q. S Farm Transfer System Design -PER 
R. Retrieval Desiun -PER 

. .  . .  . .  8.0 Leprt D M m n O a  Daumentr: i . .  . . 
Tr -Parly Agrccmeni M esione M-45-03C 
DOE Oraer 41 3 3 .  Program ana Pro.eci Management for ine Acq-6 I on of Capita Assets 

‘Compacte F” I Sw.e Sa tcaKe Wasie Reveval Technology Demonstrai on ai S-112 

RPP-7526. Preliminaty Engineering Report for the 241-S-112 Retrieval System 

RPP-8791. PRELIMINARY PROJECT EXECUTION PLAN FOR TANK 241-5-112 SALTCAKE WASTE RETRIEVAL TECHNOLOGY 
DEMONSTRATION I 
RPP-7825. Single-Shell Tank 5-112 Full Scale Saltcake Waste Retrieval technology Demonstration Functions and Requirements 

A-52 
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2003 EA32 7 20 $K 7.20000 Final Process Control Plan -80 hr. 7P300 TT28305BE J 21L RPPICHZM PO 
Co"lraClS CEES @ $SOlhr 
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)Note% 
A E contractor s nhD Bass for Ihe e h l  male s containea n RPP 7526 Re, 1 'Pfe r n  nary Enmncer nq llcoon for me 24 1-S 112 Reliiera . -  - 
stem" (PER). 

A-SS 
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Engineering Support 

SST Retrieval 

A.Engineering and design support 
B.Process engineering support 
C.PNNL engineering support 

a c. on trans er stslem s s m a i  o mal rcc. reo or I 
Remediation System 

3.0 Ba6Is ol eslknate: 
A - Ena neeriw s~01)uri - Th s cna neer r w  sLooor1 h II oreiiarc any change n EChS re& reo ana ne.3 reso be s s ~ e s  as lticv arise. 3rome uro ecl - . .  - . .  
documentation support; provide Operations design integration, and provide process con& and PNNL interface and support. 

B. Process Engineering support: 1.5 FTE for 24 mos. 
Support for concept development, flow sheeting, initial PFD support and development, control strategy preparation. limit of technology definition, 
Process Control Plan preparation, justification for active ventilation, review and approval of NE work products (including PFD updates, PMDs, SDDs 
instrumentatim selection, equipment selection documents, emissions estimates, etc.) 

C. PNNL engineering support: 

CI-.TCC Meetings: Hold technical Consensus meetings to make recommendations on process design, control, monitoring, safety, interpreting data 
and other issues - .4 FTE each FY 02 thru FY05 

C2 -.Process Control Plan Support: develop dissolution rate 8. volume values: incorporate TCC recommendations; gas release estimates - .4 FTE 
(FYO2) 

C3.- Issue reolution: Perform and document analyses and modeling to resolve safety and operational issues as needed -.75 FTE (FYOZ); .25 FTE 
(FY03 thru FY 05) 

C5. -Nozzle Tests: Plan and petform scaled and near-full scale tests to develop specifications and requirements for nozles. - 1.5FTE(FY02) 

A-56 
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5.02.01.02.07.12.01 

RPP-7526. Prelirninaly Engineering Report for the 241-S-112 Retrieval System 

RPP-8791, PRELIMINARY PROJECT EXECUTION PLAN FOR TANK 241-5-1 12 SALTCAKE WASTE RETRIEVAL TECHNOLOGY 
DEMONSTRATION 

RPP-7825. Single-Shell Tank S-112 Full Scale Saltcake Waste Retrieval technology Demonstration Functions and Requirements 
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uality Assurance 

lis activity includes the fo lowing activities: 

Develop and issue Project QA Plan 
Project document, ECN, and design review support 
Review and approve project procurements 
Perform surveillances 
Process NCRs 

w 
0 Est3matlnq Aswmptlons and Excluskiu: 
-After nilal SsLance Ihe S-112 Pro,ecl OA P.an will not req.. re an/ re. sons 

- QA support for approval of work packages, field inspections, and procurement inspections are included in those respectively activities 

- 4 

0 Basis of Estimata: 
SI niaies are basca on n slor ca experience for pas1 L m k  farm worn n Ine r w r  m slab Zalm program 

0 EsUmaCa Stage and Method: 
re m nary Ana ogy 

,O Legal DrtverYReference Documents: 
rwParlv Aorcemeni Mi.eslorie M-45-03C. C w m  ele F ”  Sca e Sa lcake Wasle Heir eial Tecnno ocv Denionslrallorl at S-112 
OE OFder-413.3, Program and Project Management for the Acquisition of Capital Assets, 

PP-7526, Preliminary Engineering Report for the 241-S-112 Retrieval System 

- 

PP-8791, PRELIMINARY PROJECT EXECUTION PLAN FOR TANK 241-S-112 SALTCAKE WASTE RETRIEVAL TECHNOLOGY 
EMONSTRATION 

PP-7825. Single-Shell Tank 5.112 Full Scale Saltcake Waste Retrieval technology Demonstration Functions and Requirements 

A-60 
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12.01.07 
SST Retrieval 
CE HansonlAREngelman 
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2 

4.0 Eetlmate Stags and Method: 
Prelim nary Ana 02,  

c__ 

5.0 Legal DriverrJRehreme DoCumente: 
Tr -Pan\ Acreernenl M eslone M-45-03C. CG~I~D ole F, Sca e Sa l a k e  Wasle Reir eua Tecnno om Uernonslrat on ai S-112 
DOE O;der-413.3, Program and Project Management for the Acquisition of Capital Assets, 

RPP-7526. Preliminary Engineering Report for the 241-5-1 12 Retrieval System 

I 

RPP-8791, PRELIMINARY PROJECT EXECUTION PLAN FOR TANK 241-5-1 12 SALTCAKE WASTE RETRIEVAL TECHNOLOGY 
DEMONSTRATION 

IRPP-7825. Single-Shell Tank S-112 Full Scale Saltcake Waste Retrieval technology Demonstration Functions and Requirements 
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Pumping System 

'rocure a oumoina system. includino an ooerational soare. The oumo and soare will be tested urior to use. . , - ,  ~ 

e pumping system includes the following: 

x m p  - the pump will include the Sundyne motor, power control monitor, remote indicating bearing monitors and stator RTDs 
2ackflow preventer (BFP) 
njection water skid (bearing coolingiflushing) (IWS) 
water filtration skid (WFS) 

\ -Syndyne pump will be utilized 
\-Operational spares will be procured 

- 
1.0 Basis of Estimae: 
33seu on esl.matc orov oed n RPP 6914 Rev B 'lie3acerrlent Sa twc P..rnu Cost E\alLalion'. then reconc eo aoa rlst actm costs for Sdn ar 
tquipment fabricated in the Hanford Fabrication Shop'(based on actual JlOs fab work request ) 

" 

1.0 EsUmate Stage and yethod: 
're m nary Analogy 

i.0 Legal DriverslReferencs Documenls: 
r r  -Par!" Aorcerneiit M esloiie M-45-OLIC Cornu t tc  F. Sca e Sa l a n e  Waste RetriPral Tecnnoioov Uemnnstrat on a1 S-1 12' 

"I ~~ ~ 

JOE O;der"413.3, Program and Project Management for the Acquisition of Cipital Assets, 

iPP-7526. Preliminary Engineering Report for the 241-5-1 12 Retrieval System 

3PP-8791, PRELIMINARY PROJECT EXECUTION PLAN FOR TANK 241-5-1 12 SALTCAKE WASTE RETRIEVAL TECHNOLOGY 
JEMONSTRATION 

3PP-7825, Single-Shell Tank S-112 Full Scale Saltcake Waste Retrieval technology Demonstration Functions and Requirements 

Wednesday. December 12.2001 7:45: A-67 



5.02.01.02.07.12.02 

S-112 Procurement 

Cost Estimating Input Sheet 

RPP-7526, Rev. 2 

Page 5 of 33 



Pumping System 
12.02.02 
SST Retrieval 
TERaineylAREngelman 

5.02.01.02.07.12.02 

5112 Procurement 

Cost Estimating Input Sheet 

RPP-7526, Rev. 2 

Page 6 of 33 

b 
02.01.02.07.12.02 

I 
! 

L 
A-69 
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Hose-in-Hose Transfer System 
12.02.03 
SST Retrieval 
TERaineylAREngelman 

5.02.01.02.07.12.02 

S-112 Procurement 

Cost Estimating Input Sheet 

RPP-7526. Rev. 2 

Page 7 of 33 

b 
2 

. . . . . ., 
I .a scope Desolption: 
Pr0c.w nose- n-nose Transfer ESL pmenl Tri s .nc i o w  me costs assoc.aleo n 111 Ine woacenient of me nosew-hose I m ~ s l m  nes from 1, ran< 
15-112 to S-C valve Dit and 2) S-C valve Dit to S-A valve Dit. It also includes the cos15 for rkolacina the existino underoround DiDino Svstem from the 

sumes a replacement of S-112 to SC valve pit hose (shelfloperating life of hose will expire before end of project). In addition to the 2 lengths of 
ose, the following components will be procured for the initial installation only : 
' shield plates; 150 ft. of length; 2 doghouses; 2 flex jumpers: and 2 valve manifolds 
-Assumes the underground transfer line from SA valve pit to the SYA valve pit fis not available for use. This line will he replaced with a 2-segment 

-The hose-in-hose assemblies are fabricated as Hanford utilizing HAMTCKHG employees. 

- 
3.0 Easls of Estimate: 
Est males are naheo on n!Slor cat expe ence for past lank larm aork in Ine tilerim s1aD iat.on progvam and BY franslers 

4.0 Estimate Stape8nd Method: 
t're m n3q Ana ~ g )  

Tr -Party Acreemen1 Milestone M-45.03C 
DOE Order 4 1 3  3 Program anu Pro.6~1 Managtmcnl for Inc A I ~ J C S  I ~ O ~ I  o f  Cap t i l l  Assas. 

Comocle F.. S a t .  Sa I W ~ P  VV3sre Relr esa Technology Demonstration at S-112 

RPP-7526. Preliminary Engineering Report for the 241-5-1 12 Retrieval System 

RPP-8791, PRELIMINARY PROJECT EXECUTION PLAN FOR TANK 241-S-112 SALTCAKE WASTE RETRIEVAL TECHNOLOGY 
DEMONSTRATION 

RPP-7825, Single-Shell Tank S-I 12 Full Scale Saltcake Waste Retrieval technology Demonstration Functions and Requirements 

Wednesday, December 12.2001 7:45: 
A-70 
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Hose-in-Hose Transfer System 

SST Retrieval 
TERaineyiAREngelman 

iz.oz.03 

5.02.01.02.07.12.02 

S-112 Procurement 

Cost Estimating Input Sheet 

RPP-7526, Rev. 2 

Page 9 of 33 

.02.01 .02.07.12.az 

Eased on fab shop costs of $1,900 each. Assume 500 ft. of length, and that 10 foot lendgths of shield plates will be used. Therefore 50 joint 
ates are required. (sa X U.900iea = $95,000) 

A-72 
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i Fabricate water dilution system 

. .  
transfer. Material costs for the dilution pump control station’ i; included in this estimate. 

3.0 Basts d Estimate: 
Esltmatcs are oasea an nislor cal erper cnce for past ~ 3 n ~  farm war* n me mer m sta3 zal on program 

4.0 EsUmate Stage and Memod: 
PrP,,ni naq Ana os)  

- 
5.0 LWI ~rivcrslReferena, Documents: 
Tr ?any Agrccrnenl Mlcslor~e M-45-03C 
DOC Omer 41  3 3.  Proyam .ma P<u(bu ManJyemcnr lor [ne Acq, s 1 O n  01 Cap la A~S’ZIS 

CCrnpcle F, Scae Sa lcake VIasIe Ke1re.a Tecnnoogy r)enionslrallon a1 S-112’ 

RPP-7526. Preliminary Engineering Report for the 241-5-1 12 Retrieval System 

RPP-8791, PRELIMINARY PROJECT EXECUTION PLAN FOR TANK 241-5-1 12 SALTCAKE WASTE RETRIEVAL TECHNOLOGY 
DEMONSTRATION 

RPP-7825, Single-Shell Tank 5.112 Full Scale Saltcake Waste Retrieval technology Demonstration Functions and Requirements 
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Fabricate water dilution system 
12.02.04 
SST Retrieval 
TERaineyiAREngelman 

5.02.01.02.07.12.02 

5-112 Procurement 

Cost Estimating Input Sheet 

RPP-7526, Rev. 2 

Page 12 of 33 
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2 
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m 
Tri-Pan) Agreemen! M cstonr M-45-03C 'Comverc F. S a  u Sa IcaKe Waste RL'lleJa TccnnoogL Demonslraon at 5.112' 
DOE Oibcr 413.3, I'royram 30(1 Piolecl Managemelll for lie AW. .. s 1 on Jf Ca? k? A%PLS. 

RPP-7526, Rev. 2 

Page 13 of 33 

7- 
A - Estimates m c  "OF: nia,or eqt. pfncnl spares 

a 
Esl males arc onstd on n sturica exper cnce for vast tnnr farm noin in me mtcr m stab znt on program 

RPP-7526. Preliminary Engineering Report for the 241-5-112 Retrieval System 

RPP-8791, PRELIMINARY PROJECT EXECUTiON PLAN FOR TANK 241-5-112 SALTCAKE WASTE RETRIEVAL TECHNOLOGY 
DEMONSTRATION 

RPP-7825. Single-Shell Tank 5-112 Full Scale Saltcake Waste Retrieval technology Demonstration Functions and Requirements 

Wednesday. December 12.2001 7:45: 
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Cameras 
12.02.05 
SST Retrieval 
TERaineylAREngelman 

5.02.01.02.07.12.02 

S I 1 2  Procurement 

Cost Estimating input Sheet 
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0 Nates: 
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1 
Magn lLOe Ana OQY 

RPP-7526, Rev. 2 
Page 16 of 33 

LDMM System Hardware 

InTank: 
-Stillwater screw 
-Level indicator 

ExTank: 
-Gas iniection svstem 
Monitoring and'interpretation equipment I: S"fbN2W 

I;iZcaslngs 
HEPA filtration system 

1-extraction pumps 

A . Proc.rement WSIS mc .ae aes (In ana d e w  o p m m  reQL rea by me wenuor Io 0e.wer eqdlpmenl spec I ea 
A - In ccl on NCII Qas L m D e a  m via 'aella-3' t i  Dolt e ho n ecI 00 o.mD IS ass-mca 
A- ENRAF is ass&& to be accurate enough for in-tank. 
A- Current ENRAF will not be used in stillwell 
A- Equipment will interface with existing data acquisition system. 

' 

RPP-7526, Preliminaly Engineering Report for the 241-S,112 Retrieval System 

RPP-8791, PRELIMINARY PROJECT EXECUTION PLAN FOR TANK 241-5-112 SALTCAKE WASTE RETRIEVAL TECHNOLOGY 
DEMONSTRATION 

RPP-7825, Single-Shell Tank 5-112 Full Scale Saltcake Waste Retrieval technology Demonstration Functions and Requirements 
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. .  
Task nae. -DUM S,stc.m nsauare 
Sched Act Id: 12 02 00 
Activity Ormar: SST Retr e m  
Prepared By: RRrcnee AREnge nian 

-_.. - ___- 
I -. . . . _. . 

-? -. . . . -. ___. . 

5.02.01.02.07.12.02 

S-112 Procurement 

Cost Estimating Input Sheet 

RPP-7526. Rev. 2 
Page 18 of 33 

b 
2 

.O Notes: 
Est riialc 5 DRSCC on a3-a expercnce qaincd a..r og ex-lank -UMM trst ng ana sca EO up to u n a  n ne rea. rea for S-112 
Estimate is based on actual costs of procuring a SHMS E+ gas monitoring system. 
Estimate is based on the cost of procuring a system like a "flammable qas compliant' exhauster. This would be of similar maqnitude and 

Estimate is based on actual cost. 
Estiamte is based on vendor quote. 

mplexity. 

A-8 I 
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i PIC skid b 
12.02.09 
SST Retrieval 
EbrendellAREngelman . . 

1.0 Smpe Descriptbon: 
PiocJrenieiit of pump nsrr..mcnt and wntro (PIC) sna  Tn s IS a sranuara pecc of eq. p.nenr mar !ne nier.an S r a ~  ?dl on Proram .rd./cs. 

5.0 Legal OrlvcHalReferenca Docunents: 
Tr -Pany Ayeemern M%)esIonc M 45-03C. 'Compltre FL Sule SJlrca6e INasIe Rei! eya Tecnnoqy Ucmmslralon at 5.112 
DOE Oriler 4 13 :j, Proqr;m ana r'ro,eCI Mnuagzmrrit for In2 A c s ~  5 !.on of 2ap~ral Assets. 

RPP-7526, Preliminary Engineering Report for the 241-S-112 Retrieval System 

RPP-8791, PRELIMINARY PROJECT EXECUTION PLAN FOR TANK 241-5-1 12 SALTCAKE WASTE RETRIEVAL TECHNOLOGY 
DEMONSTRATION 

RPP-7825, Single-Shell Tank S-112 Full Scale Saltcake Waste Retrieval technology Demonstration Functions and Requirements 
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2 
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Fabricate water dissolution system 
12.02.10 
SST Retrieval 
TERainey/AREngelman 

5.02.07.02.07.72.02 

S I 1 2  Procurement 

Cost Estimating Input Sheet 

RPP-7526. Rev. 2 

Page 24 of 33 

I 
I b  

.02.01.02.07.12.02 

! 
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monitor, computers, and miscellaneous parts. 

IS a m  8~ e or .pgraoe 

3.0 Bad!, of Estbnata: 
Eslimare .s oasell on nlSIOrlWl experericc lor past lann farill &or< Jpqrad "9 ShMS 

5.0 Legal OrlVerdReferencs Douwnents: 
Tr.-Panb Asrrcrnenr Mileslone M-45.03C. Coivcle  F. Scat. Sa !caw Waste Rclriera Tecnnooqt Demonsirat on ai S-112' _. 
DOE O;de;413.3. Program and Project Management for the Acquisition of Capital Assets. 

RPP-7526, Preliminary Engineering Report for the 241-S-112 Retrieval System 

RPP-8791, PRELIMINARY PROJECT EXECUTION PLAN FOR TANK 241-5-1 12 SALTCAKE WASTE RETRIEVAL TECHNOLOGY 
DEMONSTRATION 

RPP-7825. Single-Shell Tank S-112 Full Scale Saltcake Waste Retrieval technology Demonstration Functions and Requirements 

Wednesday, December 12,2001 7:45: 
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SHMS E+ 
12.02.11 
SST Retrieval 
CEHansonlAREngelrnan 
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Utilities h 

12.02.12 S l l i  

SST Retrieval LW& 
CEHansonlAREngelman 

RPP-7526, Preliminary Engineering Report for the 241-5-112 Retrieval System 

RPP-8791, PRELIMINARY PROJECT EXECUTION PLAN FOR TANK 241-5-1 12 SALTCAKE WASTE RETRIEVAL TECHNOLOGY 
DEMONSTRATION 

RPP-7825, Single-Shell Tank 5-112 Full Scale Saltcake Waste Retrieval technology Demonstration Functions and Requirements 
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Utilities 
12.02.12 
SST Retrieval 
CEHansoniAREngelman 
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I 
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Procurement suppod 
12.02.13 
SST Retrieval 
CEHansonlAREngelman 

5.02.01.02.07.12.02 

S-112 Procurement 

Cost Estimating Input Sheet 
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2 

7.0 Notes: 
1 Asserne 80 0-rcnase rends tons r n A  oe nrenaiea ana oiowssed 
- BTR= 4 hr per requisition ' 80 reqs. @ 4hrleach = 320 hr i .  
- Procurement Specialist= 8 hr per requisition 
-Material Coordinator = 4 hr per requisition 

2. Travel to vendors for inspection and consulting 
Assumes 10 trips are required @ $2Wtrip = $2OK 

3. SourcelReceipt Inspection 
- ReceipVlnspection= 4 hr per requisition 80 reqs. @ 4hrleach = 320 hrs. 
- Source Inspection= 24 hr per procurement; 3 procurements assumed = 
3 procurement @ [ (Labor=24hrleach @ $6Olhr) + (Travel @ $2Weach)] = 3($3,440) = $10,320 

80 reqs. @ 8hrleach = 640 hrs 
80 reqs. @ 4hrleach = 320 hrs. 

A-96 
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Site walkdown and assessment 
12.03.01 
SST Retrieval 
JR BiggsIAREngelman 

5.02.01.02.07.12.03 

S-112 Construction 

Cost Estimating Input Sheet 

RPP-7526, Rev. 2 

Page 1 of 59 

b 
3 

1.0 scopa Desuiptlon: 
Tn s lasn u pro" 06 wa aouns. r ser ana p I . aeos. qo.ma nupp.ng, an3 GPS sune,s of inc S-112 S le fur Lse n nesqn arm uork p anti ng 
efforts G r o ~ o  mappng ana GPS S.ne,s n 3c pro. ned hy cuniraciea sen cc's. Tne . neo tasks w ne perfurmea D) CIIG ;ic'rsonnei and 
include entry into 3 risers and 1 pit, 

v - 
2.0 Estimatina aarumpllons end Exclusions: 
A - Current Sfanuam pr3ci ces fdr raa con and namlra  heailin .P safely rema n s  Lricnanqed 
IA - All work will be accomDlished bv Personnel who are familiar with Tank Farm svstems and enuiDment 

PIE. m nar, hna og, 

RPP-7526, Preliminary Engineering Report for the 241-S-112 Retrieval System 

RPP-8791, PRELIMINARY PROJECT EXECUTION PLAN FOR TANK 241-S-112 SALTCAKE WASTE RETRIEVAL TECHNOLOGY 
DEMONSTRATION 

RPP-7825. Single-Shell Tank S-112 Full Scale Saltcake Waste Retrieval technology Demonstration Functions and Requirements 
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Site waikdown and assessment 
12.03.01 
SST Retrieval 
JR BiggslAREngelman 

5.02.01.02.07.12.03 

5-112 Construction 

Cost Estimating Input Sheet 

RPP-7526, Rev. 2 

Page 3 of 59 

b 

~ 

7.0 Notes: 
1 Cons-man ts s-cn 3s P1asI.c 5licc1n9. Iape. Cullla nmenls. and & m e  bags are mr . x u  n In s tg..re Smad ln0.s atlo W E  are prod oeo oy 
Operat ons and J ~ L .  cxc Jaea Irnm 111 s csl male 

2. All labor hours have been increased by 20% lo account for unexpected occurances such a5 weather and resource availability. based on lntenm 
Stabilization experience. Hours include pie and post job activity including pre-job briefings and dresstundress as applicable. 

A- IO0 
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5.02.01.02.07.12.03 

5-112 Construction 

Cost Estimating Input Sheet 

C) Utility Upgrades (Electrical and Water) and Tie-Ins (4) 
0)  Installation of In-Tank Water Dissolution Systems' 
E) Installation of Video 
F) Installation of Water Dissolution Supply Skid 
G) Install LDMM Systems (4)' 

NOTE: Work planning for those construction efforts not listed here are included within the installation estimates. Including: pump removal: pump 
installation; chemical skid installation: dilution skid installation; hose-in-hose installation; injection pump installation: PIC skid installation: and SHMS 
E+ installation 

'need JRG review 

The Process for Work Package preparation will be in accordance with HNF-IP-0842. Volume 5, section 7.1 

Work Packages are prepared to outline the specific work steps required to assure successful execution of the work within the boundaries of the 
applicable requirements. The work package preparation process includes: 

A walkdown of the facilityiarea will be performed to identify the physical condition of the work area. . Identification of detailed work steps, including Quality Control inspection points and Radiological hold points. 
* Identification of re-test requirements. . Identification of requirements, development of minor field work permits and establishment of energy control barriers. . Obtain management and oversight review and approval. 

Note: In the course of planning this work administrative activities will be performed wherein existing drawings and Engineering Change Notices 
(ECNs) will be pulled and inspected for previous Tank Farm I equipment modifications. Management review and approval must be obtained before 
proceeding with the work in the Tank Farm. Whenever practical lessons learned from Similar activities will be applied. 

RPP-7526. Rev. 2 

Page 4 of 59 

K 0 7 . 1 2 0 3  

hole P anri ng M 

2.0 Estimating bssumptions and Exclusions: 
A - W O ~ K  D annina oroced,rcs ,a 

a so vent t, tne C O S ~ U J I  package conletil Yncn can i i ic -0s General on of .,ponreJ claw ngs ariu EChs lo ref CCI Ine cnnnijc n 

rema n esscm a v me same Inro,qriuJI me fe of trio P W ~ C I  
A - Current standakd practices for rad con and industrial health 8. safety remains unchanged. 
A - This work will be performed on a 5 -day calendar and no special overtime is included in the work. 
A - The resources allocated for this activity have been adjusted to accommodate the above average 

interface requirements. 

3.0 Basis of Estknate: 
A s gn f rant ndmSer of ~ o i n  pacmyes arc yepardu each year 81, lnc RPP urganizal on Tile nslfi .liuria memor) of no& Io prepare lnesr 
documents is what forms the basis for this estimate. Copies of Work Package planning documents can be found in the JCS System. Where 
applicable Lessons Learned and actual costs from other Reld activilies have been used for estimates and planning. 

A-I01 
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Page 5 of 59 

Work Package Planning b 
12.03.02 
SST~Retrieval 
JR BiggsIAREngelman 

lPreliminaryiAnalogy 

RPP-7526. Preliminary Engineering Report for the 241-5-112 Retrieval System I 
RPP-8791, PRELIMINARY PROJECT EXECUTION PLAN FOR TANK 241-S-112 SALTCAKE WASTE RETRIEVAL TECHNOLOGY 
DEMONSTRATION I 
RPP-7825, Single-Shell Tank S-112 Full Scale Saltcake Waste Retrieval technology Demonstration Functions and Requirements 

Wednesday, December 12, 2001 7:46: 
A- IO2 
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Page 6 of 59 

Work Package Planning 

TTZ8305CA1 C Y8L RPPICMM Casema 2003 Work Planning and EWP review 77300 DO00 19.90 SK 19,90000 
(Utililles) ~ Planner 240 hr @ $83ihr 

A- I03 Wednesday, December 12,2001 7:46: 
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Page 7 of 59 

Work Package Planning 

1600 HRS 799 84 
Sprinkler Systems 

A- I04 Wednesday. December 12,2001 7:46: 
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Work Package Planning 

SST Retrieval 

I I I I I I I 
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Work Package Planning 
12.03.02 
SST Retrieval 
JR 6ggsiAREngelman 

0 Notes: 

A- 107 
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. . . . . . . . 
1.0 scope Deswpuon: 
Tn s act $ I, accomp snes .pgraucs 01 mou fcal ons 10 Ine Tan< F m r  Aatcr an0 E eclr UI S)slems tu s-ppon trle S-112 Sa Icac!  1) sso1..1 On 
S ,stems Moo Irstuns to me ex stmq K ~ N  Water Sbstem IS nezucu 10 s .>p, tnc P C s*,u u _I on S A  u .ate, o sso _ t  on SL. n NaIw n,ca on Sn a. 
and pump pit flush water. Electrical infrastructure must be routed to power tGs equipment as well as the Process Monitoring. The final tie-in of the 
systems to the Farm Infrastructure is included in the respective system installation estimates. 

Sub Tasks are: 

A) UpgradeiModify Farm Raw Water Systems 
E) UpgradeiModify Farm Electrical Power 
C) Close Out Work Package 

A . ~ ~ r r e o t  etanuard uractres Iur iau con and nustria neat In 8 saleh renia ns Lncnanqeu 
A -AI[ Nor* n 
A .  A Pr nc pie Sen ur COG Eng neer UCJ cateu IO tne m!a at on M DC pfob ueu 
A - P I  enlries M I  I DC req.. reo 
A - Maor evcnls s.cn as radialon reeasc. cxha .ster sn.1 doNn or ammonia gas iec3se ale not an1.c Paleu 

be accomplished D Y  personrie v.no are familor w In tam farms s,stems una cqL pmevt 

acua costs from me insta ation of other fie d C ~ L  pmenl nave Dew ncorporaleo nto cst males aim piann.ng 

4.0 Estlmate Stage and Method: 
PreliminaryiAnalogy 

5.0 Legal Orivers/Referenw Docurnenls: 
lri-Pany Agreement Mdestone M-45-03C. Compete F, Sc3 e Sa tcaw Wastc Retrtttat Technoog) Demonstiation ai S-1 12' 
DOE 0;der 413.3, Program and Project Management for the Acquisitlon of Capital Assets 

RPP-7526, Preliminary Engineering Report for the 241-SI12 Retrieval System 

RPP-8791, PRELIMINARY PROJECT EXECUTION PLAN FOR TANK 241-S-I12 SALTCAKE WASTE RETRIEVAL TECHNOLOGY 
DEMONSTRATION 

RPP-7825, Single-Shell Tank S I 1 2  Full S a l e  Saltcake Waste Retrieval technology Demonstration Functions and Requirements 

Wednesday. December 12, 2001 7:46: 
A-IO8 
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b 

~ 

3 
i 

.O Notes:  .. 
1 Consdmao es SLch as p as1 c meel nq lapc. conla nmenls and YrasIe !mgs arc .nc d e 0  n ins fgirc Sma loo 5 arid PPE ,*e pr'mco of  

lperations and are excluded from this estimate. 

All labor hours have been increased by 20% to account for unexpected occurances such as weather and resource availability, based on Interim 
tabilization experience. Hours include pre and post job activity including pre-job briefings and dresslundress as applicable. 

. The crane crew consists of the following personnel and equipment: 
ates are based on the FYOl published site indirect pool rates 
1 - Management PIC (Person in Charge) ($130/hr) 
1 -Teamster - Heavy Load Truck Driver ($8llhr) 
1 -Operator - Crane Operator ($8llhr) 
4 - IronworkerIRiggers - Rig pump for lifting, flag crane operator, etc ($324lhr) 
1 - 33T Craneltruckltrailer - ($500/day or S55.561hr.) 
Therefore: 
The total Crane and Rigging Crew Hourly Rate = $672lhr rounded 
Daily rate = 8 hrs X $672 = $5.376 

A-I  IO 

Wednesday, December 12.2001 7:46: 
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In-Tank Water Dissolution System Installation b I 

12.03.04 
SST Retrieval 
JR BiggslAREngelman 

,.. ~ .. 
5.02.01.02.07.12.03 

. . . . . . . . . . . 

1.0 scope oesaiptlon: 
Tn s !as< ncl-aes I ~ S O L ~ C C S  to nsla thc S-1 12 Water r) sso .lion masts System n tnlee r scrs on tne l a r ~  ncIGe0 n lrw r\orGrx..pe s me 
rcmovaj of a s .age Ne gm n r.sc( 1G ana n m  ng me Iann II el fi.rer froni riser 14 IO arwtnci OC311Ull 10 oe nelerriimea 

The sub tasks involved are: 

A) Staging of a crane in the farm. 
E) Insertion of the the sprinkler masts (3) into the tank riser. 
C) Demobilizing equipment from the Farm. 
D) Close Out Work Packages 

A - All work will be accomplished by personnel who are familiar with tank farms systems and 

A - A  PrincipleISenior COG Engineer dedicated to the installation will be provided. 
A - Pit entries will be required. 
A - Major events such as: radiation release, exhauster shut down or ammonia gas release are 

equipment. 

not anticipated. 

3.0 Basis of estimate: 
Est males are oasco on n,slor cal Cxper ence lor pas1 Ian6 farm w o h  n llic inter rn Slao zarinn program Wnere app Caole -essuns -earneb and 
a c i d  cosls from I e a .nstallalionS h a r e  2een nwrporalca on 10 est mates ana plann nq 

Tri-Pnrn Aorcemem M cstone M-45-03C Comulcle F A  Sw 0 Sailcam Waste l lct i  Pja Tccnnnnov Oclnonzlnt Un a1 S-112’ 
“1 ~~ ~ ~~ ~ ~~ 

~~ 
~ ~ , . _ ~ ~  ~~~~ ~~~ ~ 

DOE Order 413.3, Program and Project Management for theAcquisition of Capital Assets, 

RPP-7526. Preliminary Engineering Report for the 241-5-1 12 Retrieval System 

RPP-8791, PRELIMINARY PROJECT EXECUTION PLAN FOR TANK 241-S-112 SALTCAKE WASTE RETRIEVAL TECHNOLOGY 
DEMONSTRATION 

RPP-7825. Single-Shell Tank S-112 Full Scale Saltcake Waste Retrieval technology Demonstration Functions and Requirements 

Wednesday, December 12.2001 7:46: 
A- I  1 1  
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In-Tank Water Dissolution System Installation b 

SST Retrieval 
JR BiggslAREngelman 

12.03.04 3 

Sub P3 Res RerourceType Fiscal SubtaskDescriplion org seq P3 

Activity Task Code Year Code Nun 
TTZ8305CAl A 1OL RPPICHZM Maferlal B 2003 Material B Consurnables 7T300 

Eq"lpme"l 
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In-Tank Water Dissolution System Installation 
12.03.04 
SST Retrieval 
JR BiggslAREngelman 

I b 
3 

1 Nolea: 
Consdmabes sLcn as 3asI c sneemo l a x  mnla nmenls m o  . & m e  naos me nc "oeo n I n s  fo..re Sma ioos ann PPE are or0 oeo o, ". , . " " 
ierations and are excluded from this estimate. 

All labor hours have been increased by 20% to account for unexpected occurances such as weather and resource availability, based on Interim 
3biliration experience.Hours include pre and post job activity including pre-job briefings and dresslundress as applicable. 

The crane crew consists of the following personnel and equipment: 
tes are based on the FYOl published site indirect pool rates 

1 -Teamster - Heavy Load Truck Driver ($8llhr) 
1 - Ooerator - Crane Ooerator 158llhrl 

1 - Management PIC (Person in Charge) ($130lhr) 

1 . ronnorker Ricgers - R G p .mp for 11 nq f aq crane operalor PIC (SX4 r i r )  
1 - 33T Crane trLcK Ira CI - is500 da) or S55 56 nr , 
Therefore: 
The total Crane and Rigging Crew Hourly Rate = 5672lhr rounded 
Daily rate = 8 hrs X 5672 = $5,376 

A- I  14 

Wednesday, December 12. 2001 7:46: 



LDMM Installation 
12.03.05 
SST Retrieval 
JR BiggslAREngelman 

n 
Magn 1-06 Ana og) 

5.02.01.02.07.1 2.03 

S-112 Construction 

Cost Estimating Input Sheet 

RPP-7526, Rev. 2 

Page 18 of 59 

b 
3 

1.0 Scop Description: 

Tn s tasn .s IO insla Ine J M M  eq, p e n 1  to mOn#lOl for lann cans cwng me S-112 Sa tcade a 550 .11on ana rem0.a acl .I I es Tnc act Y :, 
,IC .J~S rnnirnctmq 0.1 !ne scoae of worn IO s nd  CY uq AC s. r.im ng rcq..rcd nstrmcnmt on N r nq and tislilll nq flun ,cil*a(;c U C I C C I O ~  

lequipment. 

Activities: 
A) Bore hole (4) 
8) Install Ex-Tank Equipment (Drywells, Flow Meters. PlTT system) 
C) Install In-Tank Equipment and an additional LOW 
D) Install process monitoring sysem and data highway to 242-S control room 

NOTE: The operation of the LDMM System is covered under pump Operations activities 

I 
2.0 Estimating Assumptions and Exclusions: 
A - C-rrenl slmaaro praci ces lor raa con ana n o s r  a near in & saleiy rema nF .mcnmgeu 
A .  A n O f K  K DB RccomD shefl by Dersonne *no are famhar nltn Ian* farms s.sIcms and . .  I eauitment. 
A - Maja'r events such as: radiation release, exhauster shut down or ammonia gas release are not 

anticipated 

- 
5.0 Le& QriverslRefwence Docwnenta: 
Tr -Pany Aqrccmcnt M cslonc M-45.03C 
UOE Orrler 413 3 Program ana I " rO .~CI  Mannyemwt for tne A c q ~ t s  lion of Cap IRI Assets 

- - 
C o w  ele F.II Swlc Sa IWUB vlaste Helr cva Tccnnoog, Demonstrat on at S-112 

RPP-7526, Preliminary Engineering Report for the 241-S-112 Retrieval System 

RPP-8791, PRELIMINARY PROJECT EXECUTION PLAN FOR TANK 241-S-112 SALTCAKE WASTE RETRIEVAL TECHNOLOGY 
DEMONSTRATION 

RPP-7825. Single-Shell Tank S-I12 Full Scale Saltcake Waste Retrieval technology Demonstration Functions and Requirements 

Wednesday, December 12,2001 7:46: A-I15  
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SST Retrieval 

T28305CAl D1 1OL RPPlCHLM Material 8 2003 Consumable$ 77300 DO00 1 4.00 $K 4.00000 
Eq" ,pmd 

Wednesday, December 12,2001 7:46: A - I  16 
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. . .  
Task TWe: -UMM insla a lun  
Wed Ad Id: 12.03 05 
j&ityoWner: 'SST RerrcJa 

Prepared By: v--.- 
.R E 00s ARFnqe man . . . . . . . . 
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5-112 Construction 

Cost Estimating Input Sheet 
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b 
3 

I 

7.0 Nates: 
1 Cons-mab cs s u m  as ulasl : 5liecr r i l l  IaDe conla nmenls. ana nasle Uxs are rl~.,aea 11 I r w  fiidrc Stna tou s alia PPE are 010, de0 DV 
Operations and are excluded from this estimate. 

2. All labor hours have been increased by 20% to account for unexpected occurances such as weather and reasource availability, based on Interim 
Stabilization experiencaHours include pre and post job activity including prejob briefings and dresslundress as applicable. 

3. The crane crew consists of the following personnel and equipment: 
Rates are based on the FYOl published site indirect pool rates 

- - 

1 - Management PIC (Person in Charge) ($130lhr) 
1 -Teamster - Heavy Load Truck Driver ($8llhr) 
1 - Operator - Crane Operator (S8lIhr) 
4 - IronworkerIRiggers - Rig pump for lifting, flag crane operator, etc ($324lhr) 
1 - 33T CraneItrucWtrailer - ($500lday or $55.56ihr.) 
Therefore: 
The total Crane and Rigging Crew Hourly Rate = $672lhr rounded 
Daily rate = 8 hrs X $672 = $5.376 

A-I 18 

Wednesday, December 12,2001 7:46: 



Video Camera Installation 
12.03.06 
SST Retrieval 
JR Biggs/AREngelman 

3.0 Basis of Estlmats: 
Est males are uaseu on nls1orrcaI cxpclence lor Pas1 Ian* larm w o r ~  n InC n l e m  slao La1 on program Wncrc ap? w b e  -essons Learnca ana 

5.02.01.02.07.12.03 

S-112 Construction 

Cost Estimating Input Sheet 

RPP-7526, Rev. 2 

Page 22 of 59 

b 
3 

. . . . . . . . 
1.0 Scope Description: 

Tn s !ask s 10 nsla a ponao c camcfa n1o lann S-112 10 v CN Inc Sa lcane 0 590 - 1  onand rbm0.a actwi es Tne di:l . 1 es 10 re nu\e  irie camera 
is included in this work scope. 
Activities: 
A) Perform functional test of camera system prior to entering farm. 
E) Prep and remove 4' or 12' riser cap and install tophat assembly. 
C) Sleeve camera into tank maintaining total containment. 
D) Erect enclosure to protect electronic equipment. 
E) Remove camera when no longer required and rewnfigure tank riser. 

NOTE: The operation of the camera is covered under pump Operations activities. 

A - C.rrcn1 sranaard practices for rao con ann nn..slr,al naallin 8 saleiy rcma ns scnangen 
A - A hork w be accomo .me0 5, DerSCnnel nho are lam ar r(l In Tank Farm s\sIems and , .  

equipment. 

anticipated 
A - Major events such as: radiation release, exhauster shut down or ammonia gas release are not 

lactual costs from field installations have been incorporated in to estimates and planning. 

4.0 Estimate Stageand Method: 
Prc m naq Ana ogy 

5.0 Le@ DrivenlRehKencs Documents: 
TI -Pan/ Agrccmcnl Mdesione M-45-03C 'Con?ele F J , ~  Scae Sa !cam Wasla Relreta Tccnnoogy Demonsirat on a i  3.112' 
I)OE Ordcr 413  3 ,  ProGIam ari 1 PK.L'LI hlanagemenl for Inr AI~JIS t on of C3pm Asjeis 

RPP-7526. Preliminary Engineering Report for the 241-5-1 12 Retrieval System 

RPP-8791, PRELIMINARY PROJECT EXECUTION PLAN FOR TANK 241-S-112 SALTCAKE WASTE RETRIEVAL TECHNOLOGY 
DEMONSTRATION 

RPP-7825, Single-Shell Tank 5-112 Full Scale Saltcake Waste Retrieval technology Demonstration Functions and Requirements 

Wednesday, December 12, 2001 7:46: 
A-119 
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Task TiUe: 
S M A d I d :  120306 
AcMyOwner: SST Rctriera 

Prepared By: 

V ue) Caincra nsia anon . . . . . . . . . . . . . . . . . . .. 
. __ . . . . . -. . . . . 

---_____. 
"R B 09s AREnqelman 

5.02.01.02.07.12.03 

S-112 Construction 

Cost Estimating Input Sheet 

RPP-7526, Rev. 2 
Page 24 of 59 

b 
3 

I Notes: 
Cons.maoles Such as plns11c swel  r q  tape. conla nmcnts. anc nasle oags ;Ire IIC -ocd n in s f g-re Sma loo s arlu PPE arc prov oeo by 
berations and are excluded from this estimate. 

All labor hour5 have been increased by 20% to account for unexpected occurances such as weather and reasource availability, based on Interim 
abilizatlon experience.Hours include pre and post job activity including pre-job briefings and dresslurldress as applicable. 

The crane crew consists of the following personnel and equipment: 
3tes are based on the FYOI published site indirect pool rates 

1 -Teamster, Heavy Load Truck Driver ($8llhr) 
1 - Operator - Crane Operator ($8lihr) 
4 - IronworkeriRiggers - Rig pump for lifting, ilag crane operator, etc ($324lhr) 
1 - 33T Craneltruckltrailer - ($500/day or $55.56/hr.) 
Therefore: 

1 -Managenlent PIC (Person in Charge) ($130lhr) 

The 1013 Crane an0 R qq ng CrcN dour y Kale = 9672 nr ro.riuc'J 
Da y 13te = 8 nrs X Sd72 = S5 376 

A-I21 

Wednesday, December 12,2001 7:46: 
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Ex-Tank Water Dissolution System Installation 
12.03.07 
SST Retrieval 
JR BiggsiAREngelman 

b 
3 

. .  . .. . 

1.0 Scope Description: 

Triis lasn I ICI~JL-S resouccs 10 i i s l a  anc connecl me S-112 Naler S6 d on tile IJM Tile s-3 !as65 mvolrec are 

A) Staging of a crane in the farm. 
B) Installation of the Water Dissolution Skid and connection of skid to dissolution masts. 
C) Demobilizing equipment from the Farm. 
D) Close Out Work Packages 

A - Cdrcnl stanoar0 pract ces fur rao Con ana nouslr#al heal Ih & safelv rema ns dncnanaeo 
A -All work will be accomplished by personnel who are familiar with tan.k farms systems and equipment. 
A - A  PrincipleiSenior COG Engineer dedicated to the installation will be provided. 
A - Pit entries will be required. 
A - Major events such as: radiation release. exhauster shut down or ammonia gas release are 

not anticipated. 

aclda cosLs from f elu nsla allons naie been mwr.2oralcd n to esltmates arid p ann nq 

40 EsUmaIs Stagesnd Method: 
Pre tniinan, Analoq) 

5.0 Legal DrtveralReforeme Documents: 
Tr -Pdny Agreemenl M eslone hl-45-03C. 'Compele FJI. Scae Saltcam Wasle Re1rc.a Technoogy Dcmonslral.on a1 S-ll%' 
OOE Orocr 413 3 .  Pruqnim an0 Pro,ecl Mmiaycmenl for me Ami- st1 on 01 Ca? IRI Asscfs 

- 
RPP-7526. Preliminaly Engineering Report for the 241-S-112 Retrieval System 

RPP-8791, PRELIMINARY PROJECT EXECUTION PLAN FOR TANK 241-5-1 12 SALTCAKE WASTE RETRIEVAL TECHNOLOGY 
DEMONSTRATION 

RPP-7825. Single-Shell Tank S-112 Full Scale Saltcake Waste Retrieval technology Demonstration Functions and Requirements 

Wednesday, December 12.2001 7:46: A-I22 
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Ex-Tank Water Dissolution System Installation 

7T300 DO00 2 900  HRS 355.68 TT28305CA1 D LCOaB RPPICHZM - Plumbeis 2003 Field work, 1 ea. pipefitten 
a ~ ~ ~ ~ i l t t ~ ~ ~  

Wednesday, December 12,2001 7:46: A-123 
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5 1 1 2  Construction 

Cost Estimating Input Sheet 
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Ex-Tank Water Dissolution System Installation 
12.03.07 
SST Retrieval 
JR BiggsiAREngelman 

7.0 Nates: 
1 Cons..man es s x n  as pas1 c sneel nq l a x  caniasnmcnls anu hasic baris are nc .oed n i n s  h.re Sma tools and PPE are ominen nv 
Operations and are excluded from this estimate. 

2. All labor hours have been increased by 20% to account for unexpected occurances such as weather and resource availability. based on Interim 
Stabilization experience.Hours include pre and post job activity including pre-job briefings and dresslundress as applicable. 

3. The crane crew consists of the following personnel and equipment: 
Rates are based on the FYOI published site indirect pool rates 

. 

1 - Management PIC (Person in Charge) ($130lhr) 
1 - Teamster - Heavy Load Truck Driver ($8lihr) 
1 -Operator - Crane Operator (Wlihr) 
4 - IronworkeriRiggers - Rig pump for lifting, flag crane operator, etc ($324/hr) 
1 - 33T Craneltruckltrailer - ($500iday or $55.56lhr.) 
Therefore: 
The total Crane and Rigging Crew Hourly Rate = $672lhr rounded 
Daily rate = 8 hrs X $672 = $5.376 

Wednesday, December 12.2001 7:46: 
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Cost Estimating Input Sheet 

IA l )  Perform Work Packaae Plannina 

RPP-7526. Rev. 2 

Page 29 of 59 

b 
_I 

Chemical Addition Skid 
12.03.09 u a 
SST Retrieval 

A I )  Perform Work Package Planning 
A2) Staging of a crane in the farm. 
A3) Installation of the skid and connection to tank systems (water, electrical .etc.) 
A4) Close Out Work Packages 

A2j Staging of a crane inihe farm. " 
A3) Installation of the skid and connection to tank systems (water, electrical .etc.) 
A4) Close Out Work Packages 

I - 
2.0 Estimating Assumptions and Exclusionr 
A - Current slanaafa ~mc11ces lor fa0 con ana mdLsII a neal lh  & saletv iernains Lncnanaeo 

A - Pit entries will be required. 
A - Major events such as: radiation release, exhauster shut down or ammonia gas release are 

not anticipated. 

the installation of the transfer system in Tank AW-104 have been incorporated in to estimates and planning. 

RPP-7526, Preliminaly Engineering Report for the 241-5-112 Retrieval System 

RPP-8791, PRELIMINARY PROJECT EXECUTION PLAN FOR TANK 241-5-1 12 SALTCAKE WASTE RETRIEVAL TECHNOLOGY 
DEMONSTRATION 

Wednesday. December 12. 2001 7:46: A- 126 
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Chemical Addition Shid 

SST Retrieval 

CIks(Spec~al~rea1 

A-127 Wednesday, December 12,2001 7:46: 
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Task Title: Cneni ca Aaa m n  Sk a 
SchadActId: 120309 
ActMIy Omrer: SST RCII cva 

Prepared By: 

___I_ .__ .__ 
_ _ _ ~ _ _ _ _ _ _  
. . . . .__ ._- 

.R B ggs AREnge man . . .  . . .  

D Notes: 
ConsLmao es s.cn as plastic sneer O'J tape uinia nments. ana waste oags are nc .ne0 n In s f g.re Small 100 s ana PPE arc piomeo 3 )  

Jerations and are excluded from this estimate. 

All labor hours have been increased by 20% to account for unexpected occurances such as weather and resource availability, based on interim 
abilization experience.Hours include pre and post job activity including pre-job briefings and dresslundress as applicable. 

The crane crew consists of the following personnel and equipment: 
318s are based on the FYOl published site indirect pool rates 
1 - Management PIC (Person in Charge) ($130lhr) 
1 - Teamster - Heavy Load Truck Driver ($8llhr) 
1 - Operator - Crane Operator (881Ihr) 
4 - IronworkerIRiggers - Rig pump for lifting, flag crane operator, etc ($3241hr) 
1 - 33T CraneltrucWtrailer - ($500/day or $55.56lhr.) 
Therefore: 
The total Crane and Rigging Crew Hourly Rate = $672ihr rounded 
Daily rate = 8 hrs X $672 = $5.376 

A-I29 

Wednesday, December 12,2001 7:46: 
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5112 Construction 

Cost Estimating Input Sheet 
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Page 33 of 59 

h 

81) Work Package planning to include an EWP and JRG review 
62) Removal Mock-up (IO Days). 
83) Staging equipment and the crane in the farm (3 Shifts). 
84) Equipment Removal (8 Shifts, 4 intrusive14 ex-tank). 
-Lifting the S-112 Cover blocks. 
-Electrically disconnecting the pump. 
-Connecting the flushldecon water assembly. 
-Installing the containment adapter assembly. 
-Starting the flush and decor! water flows. 
-Pump removal, size reduction, and disposal. 
-Saltwell screen removal, size reduction, and disDosal 
-Cover Block Installation. 
65) Equipment demobilization (2 Shifts). 
86) Work Package closeout. 

NOTE: This is a complicated evolution requiring several simultaneous activities. Senior and Line Management will be at the work site during this 

iation release, exhauster shut down or ammonia gas release are 

5.0 Legal DriverslReferance Documents: 
Tr.-Parl) Agreement M esinne hl-45-03C. ‘Complclrr F.. I Srar Sa i c a a  Waste Re1re.a Tecnnoogy Demonsirat on a i  S-112 
DOE Orocr 4 13 3 Proqran 2n0 I’ro.ec1 Managemenl lor lne A%.. s Icon 01 Cap la1 ASSCIS 

RPP-7526, Preliminary Engineering Report for the 241-5-112 Retrieval System 

RPP-8791. PRELIMINARY PROJECT EXECUTION PLAN FOR TANK 241-5-112 SALTCAKE WASTE RETRIEVAL TECHNOLOGY 
DEMONSTRATION 

iWednesday. December 12,2001 7146- A- I30 
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2003 Equipment Removal Mockup 7T300 DO00 2 14400 HRS 9,93456 
TT28305CAl 82 LMOZE RPPICH2M - 

M ~ W W S  a ~ ~ e ~ ~ t , ~ ~ ~  

A-132 Wednesday, December 12,2001 7:46: 
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Cost Estimating Input Sheet 

P3 
Activity 

TT28305CAl 

TT28305CA1 

TT28305CA1 

TT28305CA1 

TT28305CAl 

TT28305CA1 

TT2830SCA1 

TT28305CAl 

TT28305CA1 

TT28305CA1 

TT28305CAl 

TT28305CA1 

TT28305CAl 

TT28305CAl 

TT28305CA1 

TT28305CAl 

TT28305CAl 

TT28305CAl 

TT28305CAl 

TT28305CAl 

TT28305CA1 

TT28305CA1 

TTZ8305CAl 

TT28305CAl 

TT28305CAl 

TT2830SCAl 

Wednesday, 

RPP-7526. Rev. 2 

Page 36 of 59 

Pump Removal 
12.03.1 0 
SST Retrieval 
JR BiggslAREngelman 

Sub P3 Res ResaurceType 
'ask Code 

82 lR458 RPPICHZM - Nuclear 
waste Process OP5 

82 l T 0 5 8  RPPICHZM - Health 
Physics TeChS 

82 LTOGB RPPiCHZM - In 
HeallhiSafefy Tech 

83 1OL RPPICHZM Material 8 
Eqvlpmeot 

83 3 P l  RPPiCHZM PHMC 
Suppon lo RPP 

83 lCO28 RPPICHZM 
EleCli,C,a"S 

8 3  lCO88 RPPICHZM - Plumber: 
8 Plpefltlers 

S"pe"4SOrS 

waste Process 00s 

83 LMOlE RPPICH2M - First Line 

83 LRO5B RPPICHZM - Nuclear 

8 3  LTO5B RPPICHZM - Health 
PhynNcs Techs 

84 3 P l  RPPICHZM PHMC 
Support to RPP 

84 lC02B RPPICHZM - 
E l e c l r i ~ ~ a o ~  

84 LCO8B RPPICHZM - Plumber: 
8 Plpefltlers 

E"W0"me"tal 

Control EngrL 

84 LE12E RPPICH2M - Salely 
E"gl"eeE 

E"g,"eerS 

S"peWlS0,S 

84 LE13E RPPICHZM - Other 

84 LMOlE RPPICHZM- First Line 

84 lM02E RPPICHZM - 
Managers 8 Executive 

84 lRO5B RPPICHZM - Nuclear 
waste Process ops 

84 17058 RPPICHZM ~ Health 
Physics Tech5 

84 LTOGB RPPICHZM - to 
HealthiSafely Tech 

85 3 P l  RPPICHZM PHMC 
Suppon to RPP 

85 LCO2B RPPICHZM - 
Elechcians 

85 lCO2B RPPiCHZM 
Electricians 

85 lCO8B RPPICHZM ~ Plumber: 
8 Plpeflllerr 

ecember 12. 2001 7:46: 
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Task Title: P.m? Reiriola 
SchedActId: 1203 13 
Activity omntc SST Flclr e m  

-rx! By. 

.. . . . ___. . 
~ 

-_. . .___. 
JR L? ggs AREnc,elmsii 
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S-112 Construction 

Cost Estimating Input Sheet 
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b 
3 

perations and are excluded from this estimate 

All labor hours have been increased by 20% to account for unexpected occurances such as weather and resource availability, based on Interim 
tabilization experience.Hours include pie and post job activity including pre-job briefings and dresslundress as applicable. 

The crane crew consists of the following personnel and equipment: 

1 - Management PIC (Person in Charge) ($130lhr) 
1 -Teamster - Heavy Load Truck Driver ($8llhr) 
1 - Operator - Crane Operator ($81/hr) 
4 - IronworkeriRiggers - Rig pump for lifting, flag crane operator, etc ($324lhr) 
1 - 33T Craneitruckitrailer - ($500lday or $55.56lhr.) 
Therefore: 
The total Crane and Rigging Crew Hourly Rate = S672ihr rounded 
Daily rate = 8 hrs X $672 = $5,376 

ates are based on the FYOl published site indirect pool rates 

A- I 3 5  
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PIC Skid b 
12.03.1 1 
SST Retrieval 
JR BiqgsiAREngelman 

AI )  Perform Work Package Planning 
A2) Staging of a crane in the farm. 
A3) Installation of the skid and connection to tank farm systems (water, power, controls) 
A4) Close Out Work Packages 

arm systems and equipment. 

A - Pit entries will be required. 
A - Major events such as: radiation release, exhauster shut down or ammonia gas release are 

not anticipated. 

tric nsla at.on of !ne transfer system f m  Tan6 A n - 1 0 4  na.e been mcorpordtca fn tu cst (nates ana panning 

5.0 Legal Orive(s[Relerence Documents: 
Tr -P3rry Agreenicnt Mwslone M-15-03C 
DOE Oroer 411 3 P r o g r m  arid Pio,ecl Msnagemcilt l o r  lne A L ~ J . ~  tluii of C3p la Asses 

- - 
Compete FL Sc3 e Saltcme Waste Reif e,al Tecnnoogy Dcmonstratoon at S-112' 

RPP-7526, Preliminary Engineering Report for the 241-5-1 12 Retrieval System 

RPP-8791. PRELIMINARY PROJECT EXECUTION PLAN FOR TANK 241-S-112 SALTCAKE WASTE RETRIEVAL TECHNOLOGY 
DEMONSTRATION 

RPP-7825. Single-Shell Tank S-112 Full Scale Saltcake Waste Retrieval technology Demonstration Functions and Requirements 

Wednesday. December 12, 2001 7:46: 
A-136 
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71300 DO00 2 192.00 HRS 8.09472 
WaBe Process opr 
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Task Title: I 'CS*O 
Sched Act hi: 12 03 11  

ActivityOwner: SST I<clrt?\il 

Prepared,By. JH B qqs AHEngb m3n 

r.. __ - -. . . . . 
~ . 

. . -. . . . 
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i 

0 Notes: 
ConsLma3 es s..cn asp as1 c meel  n'J. tape conta nments and haste rrdr,s are inc JII~CI n i n s  I q-ce Sina toc s an0 PPE are pro. dea 3, 

perations and are excluded from this estimate 

All labor hours have been increased by 20% to account foi unexpected occurances such as weather and resource availability, based on Interim 
tabilization experienceHours include pre and post job activity including pre-job briefings and diesslundress as applicable. 

The crane crew consists of the following personnel and equipment: 
ates are based an the FYOl published site indirect pool rates 
1 -Management PIC (Person in Charge) ($130lhrj 
1 - Teamster - Heavy Load Truck Driver ($8llhr) 
1 -Operator. Crane Operator ($8llhrj 
4 - IronworkeriRiggers - Rig pump for lifting, flag crane operator. etc (s3241hrj 
1 - 33T Craneltruckltrailer - ($500lday or $55.56lhr.) 
Therefore: 
The total Crane and Rigging Crew Hourly Rate = $672lhr rounded 
Daily rate = 8 hrs X $672 = $5.376 

A-I39  
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Pump Installation 
12.03.12 
SST Retrieval 
JR BiggsiAREngelman 

C1) Work Package planning to include an EWP and JRG review. 
C2) Staging equipment and the crane in the farm (2 Shifts). 
C3) Pump Installation (2 Shifts, 1 intrusive1 1 ex-tank). 
-Lifting the 5.112 Cover blocks. 
-Installing the Pump. 
-Electrically connecting the pump. 
-Cover Block Installation. 
C4) Equipment demobilization (1 Shift). 
C5) Work Package closeout. 

A - A PrinciplelSenior COG Engineer dedicated to the installation will be provided 
A - Pit entries will be required. 
A - Major events such as: radiation release, exhauster shut down or ammonia gas release are 

not anticipated. 

4.0 EsUmate Stage and Method: 
Pre m naq Ana og, 

5.0 Le@al DrhrmJRe4erenca Documents 
Tr Pan$ Aqrecmenl MI c5lone M45-OIC ComD.cte FL Scar Sa t c a e  Waste Re11 6.d Techno OQV Uemonslral .m at S.112 

_I 

DOE Order-413.3, Program and Project Management for the Acquisition of Capital Assets, 

RPP-7526, Preliminary Engineering Report for the 241-S-112 Retrieval System 

RPP-8791. PRELIMINARY PROJECT EXECUTION PLAN FOR TANK 241-5-112 SALTCAKE WASTE RETRIEVAL TECHNOLOGY 
DEMONSTRATION 

RPP-7825, Single-Shell Tank S-112 Full Scale Saltcake Waste Retrieval technology Demonstration Functions and Requirements 

Wednesdav, December 12, 2001 7:46: A- I40 
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Pump Installation 

Cikr(SpecIa1lzed) 

TT28305CAl C3 LEOBE RPPICHZM ~ 2003 Equipment installation (1 ea) 7T300 DO00 2 1000 HRS 
E"",fOnm"tal 
E"g8"ee.S 
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Pump Installation 

! 

HealthiSafely Tech 

wade process 005  

I I I I I I I I 
TT283OSCAl CS LT058 RPPlCHZM - Health 2003 Work Package Cioseout 77300 DO00 1600 HRS 63536 

Physics Techs 

A-I42 Wednesday. December 12,2001 7:46: 



Task Ti%: Pump nsta alon 
SchedAdId 120312 
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Prepared By. 

. . . . . . . . .- 
- -_  

-. . _____..__I 
.R U ggs AREnge mati . . .  . 
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0 Nates: 
Con%nla3 es SLcn 3s p as1 c snrel.ng lap€. wnla nrncnls arm n3sle oags are nc .. leu n Ih s fgLre Sina lools anfl Pr'E are pro. aeu b,  

perations and are excluded from this estimate 

All labor hours have been increased by 20% to account for unexpected occurances such as weather and resource availability, based on Interim 
tabilization experience.Hours include pre and post job activity including pre-job briefings and dresslundress as applicable. 

The crane crew consists of the following personnel and equipment: 

1 - Management PIC (Person in Charge) ($130lhr) 
1 -Teamster - Heavy Load Truck Driver (58llhr) 
1 - Operator - Crane Operator ($8l/hr) 
4 - IronworkerIRiggers - Rig pump for lifting, flag crane operator, etc ($324/hr) 
1 - 33T Craneitruckitrailer - ($500lday or 555.56lhr.) 
Therefore: 
The total Crane and Rigging Crew Hourly Rate = 5672lhr rounded 
Daily rate = 8 hrs X $672 = $5,376 

ates are based on the FYOI published site indirect pool rates 

A-I43 
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S Farm Transfer System 

SST Retrieval 

A - All work will be accomplished by personnel who are familiar with Tank Farm systems and 

A - A PrincipleiSenior COG Engineer dedicated to the installation will be provided. 
A - Pit entries will be required. 
A - Major events such as: radiation release, exhauster shut down or ammonia gas release are 

equipment. 

not anticipated. 

3.0 Basis of Esthete: 
Est riialcs are oascd on n slor ca, ?%Der e r m  lor ~ a h l  lank fanil doc6 111 Ine nlei rn $183 zal on Droolam Wnere ~ D D I  caolc -essons -earneU and 

4.0 Estlmetm Staoe and Method 
Prr m nary Ana osy 

RPP-7526. Preliminary Engineering Report for the 241-5-1 12 Retrieval System 

RPP-8791. PRELIMINARY PROJECT EXECUTION PLAN FOR TANK 241-5-112 SALTCAKE WASTE RETRIEVAL TECHNOLOGY 
DEMONSTRATION 

RPP-7825. Single-Shell Tank S-112 Full Scale Saltuke Waste Retrieval technology Demonstration Functions and Requirements 

Wednesday, December 12, 2001 7:46: A- I44 
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S Farm Transfer System 

I 

7T300 DO00 1 8.00 $K 8.000.00 TT28305CA1 C 1OL RPPlCHZM Mama1 B 2003 Consurnables (2 installations) 
EWlpmB", 
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Task Title: 
SchadActId 1203 1 1  
Adlvify Ownar: SST Rblrieva 
Prepared By: , 

S Farm Transler System . . . ___. . 
. . - . .. I___ -. __ 

~ 

.R B rjgs AREriyc man . .  . .  
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0 Notes: 

?era! ons m a  3rc ex<: A c a  ficin Ins est iiiare 
Cons.rnadcs 9i.m as P nsr c sneellrq rape, wn la  nmenrs an0 nasle 1 ags art nc c.dtu n In s fig-re Sma too s ana W E  are pm,,oru DY 

All labor hours have been increased by 20% to account for unexpected occurances such as weather and reasource availability. based on Interim 
tabilization experience. Hours include pre and post job activity including pre-job briefings and dresslundress as applicable. 

The crane crew consists of the following personnel and equipment: 
:ales are based on the FYOI published site indirect pool rates 

1 -Management Pic  (Person in Charge) ($130/hr) 
1 - Teamster - Heavy Load Truck Driver ($8llhr) 
1 -Operator - Crane Operator ($8llhr) 
4 - IronworkeriRiggers - Rig pump for lifting, flag crane operator, etc ($324/hr) 
1 - 33T Craneltruckltrailer - ($500/day or $55.56/hr.) 
Therefore: 
The total Crane and Rigging Crew Hourly Rate = $672/hr rounded 
Daily rate = 8 hrs X $672 = $5,376 

A-I47 
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SchedActld:117 03 13 

AcWtyOwner: SST Re1r.t.al 

Prepared By: 

SriMS E- nsla a1 on . . -. . . . . 

r_. . . . . . . ___ .. 
JR Riggs AREnsc (man 
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. . .  . .. . 

1.0 Scope Descrtptlon: 
Tn s act . 1, Y rcmoi? tne Slmuaro nboruwn Mon Iur nq Sbscm (SdhlSI 1 1  S-112 niiu n s n  I a no# iliial11 c a  ShhlS E- Tnls LI 00 a siann a.ow . -  
activity thai will include ail phase to wmplete the total upgrade. The SHMS E+ is a stand alone system used for monitoring of the tank dome head 
space and is not specialized equipment such as the water or pumping systems used for saitcake dissolution in S-112. They have been routinely 
installed on tanks throughout tank farms and other than alarm functions and electircal, do not interface with other systems. For this reason, the 
scope involving the SHMS E+ Upgrade design, installation, and testing are contained in this one estimate. Specific activities includes the following: 

A-G. Create hardware design 
H-J. Create software design 
L. Work package planning 
M. Remove existing equipment 
0- Perform ATPIOTP testing 
P Prepare testing documentation 

opposed to specific instruments. 
A - It is not a renuirement to have redundant aas chromatoaraohs to suooort the mixer oumD ooeration 
A- This eslimate'does no1 include any opera& 8 maintenance costs a'ssociated with the installation of new SHMS. 
A-Utilize the spare SHMS 

to estimates and panning. 

RPP-7526. Preliminary Engineering Report for the 241-S-112 Retrieval System 

RPP-87!31, PRELIMINARY PROJECT EXECUTION PLAN FOR TANK 241-5-112 SALTCAKE WASTE RETRIEVAL TECHNOLOGY 
DEMONSTRATION 

RPP-7825, Single-Shell Tank S-112 Full Scale Saltcake Waste Retrieval technology Demonstration Functions and Requirements 

Wednesday, December 12, 2001 7:46: A - I 4 8  
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SHMS E+ Installation 

1600 HRS 78320 TT28305CAi G LE12E RPPICH2M - S a W  2003 ReviewlApprove the SHMS drawings 7T300 

Wednesday, December 12,2001 7:46: 
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SHMS E+ Installation 

TT28305CAl M LC02B RPPICHZM - 2003 Remove equipment 7T3G0 DOOG 24GGO HRS 10,0944n 
Elecfr,c,ans 
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SHMS E+ Installation 
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b SHMS E+ Installation 
12.03.14 
SST Retrieval 
JR BiggsIAREngelman 
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.O Nates: 
Tne crane CICN cnnb sts of !ne fo on nu ocisonne and em runcni . r  ~~~ 

tates are based on the FYOI published $e indirect pool rates 
1 -Management PIC (Person in Charge) ($130ihr) 
1 -Teamster - Heavy Load Truck Driver (58lihr) 
1 -Operator - Crane Operator ($8lihr) 
4 - IronworkeriRiggers - Rig pump for lifting, flag crane operator, etc (5324ihr) 
1 - 33T Craneitrucldtrailer - (5500iday or 555.56ihr.) 
Therefore: 
The total Crane and Rigging Crew Hourly Rate = 5672ihr rounded 
Daily rate = 8 hrs X 5672 = $5.376 

a-153 
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RPP-7526, Rev. 2 
Page 57 of 59 

Construction Mgmt. 

I 

(B.PNNL LDMM Support 1.5 FTE for 12 mos. (FY03) 

4.0 Estlmate StaW and Method: 
Pfc m nary Ana uy, 

.- __ 

RPP-7526, Preliminary Engineering Report for the 241-5.112 Retrieval System 

RPP-8791, PRELIMINARY PROJECT EXECUTION PLAN FOR TANK 241-S-112 SALTCAKE WASTE RETRIEVAL TECHNOLOGY 
DEMONSTRATION 

RPP-7825. Single-Shell Tank 5-112 Full Scale Saltcake Waste Retrieval technology Demonstration Functions and Requirements 
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163,100. 

163,100 

298.300. 
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Construction Mgmt. 
12.03.15 
SST Retrieval 
JR BiggslAREngelman 
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.O Notes: 
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Task Tine: 
SckdAaId: 120401 
AcUu~(yOwne(: SST Relreua. 
Prepared By-' J N  B.gqs AREngc man 

Tesl.rq SJppori P ann fig . . . . . . . . . . . . .  
............... 
....... 

5.02.01.02.07.12.04 

S-112 Testing 

Cost Estimating Input Sheet 
RPP-7526, Rev. 2 

Page 1 of 12 

b 
4 

~ 

1.0 Scope Description: 

The scope of lnis p m n  ng acliilly conssts uf tne preparation uf se.era Nom Pacnagcs lor In2 fo nw.nq 

3) Opera! cn Tesl Proceo,rc Pscmqc 
) Cod  Test n~ nf Sysicrn Compontws 

" I  SIslcm Opcral ng R icna~eTcs l  Pan 

Tnc r'rocess for vVnrh P3cnaj(e preparal<on n be n accordance N Ih IIIUF- P-0812 Vc. .mc 5 sect on I 1 

Worn Par-aSes are pmp.?reo to 0.81 nc tne spec I c NO(* sieps req. W J  IO 3ss- r~  s.cucss1. c x c c ~ t  on of !ne worn 
ap;, cao e r e q  mnef>Is Tne noin pacaqe preparal on process nc .nes 

In II tne nounoar es ot !ne 

. A n3 n o o ~ r l  01 lne fx I ,  area n ne Dedormeu lo aeril tv tne "11 1s ca run0 tino dl lhe ~ o r n  area. 

* Obtain management and oversight review and approval 

Note: In the wurse of planning this work administrative activities will be performed wherein existing drawings and Engineering Change Notices 
(ECNs) will be pulled and inspected for previous Tank Farm I equipment modifications. Management review and approval must be obtained before 
proceeding with the work in the Tank Farm. Whenever practical lessons learned from similar activities will be applied 

Note: Planning will also identify the closeout package content which can include generation of updated drawings and ECNs to reflect the change in 
kq. pment coiil gua l  on Tn s Aorh scope nc ..oe-of me EChisI 

2.0 Estimating Aurumptlona and Exclusion% 
A .  Aorn Danii na Drocaddres iy rema II cssenlallv tne saiiic Inromno.1 me le of tric Droect. 

4.0 Estimate Stage and Method: 
Prc m nary Ana usy 

A-I58  
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DOE Oider-413.3, Program and Project Management for the Acquisiion of Capital Assets, 

RPP-7526, Preliminary Engineering Report for the 241-5-112 Retrieval System 

RPP-8791, PRELIMINARY PROJECT EXECUTION PLAN FOR TANK 241-5-112 SALTCAKE WASTE RETRIEVAL TECHNOLOGY 
DEMONSTRATION 

- RPP-7825, Single-Shell Tank S-112 Full Scale Saltcake Waste Retrieval technology Demonstration Functions and Requirements 

RPP-7526. Rev. 2 
Page 2 of 12 

Testing Support Planning 

SST Retrieval 

A-I59  
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Testing Support Planning 
12.04.01 
SST Retrieval 
JR BiggslAREngelman 
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Procedure DevelopmentArainingiATP(Cold Test)iOTP 

SST Retrieval 

To support me S.112 Retr cba acur res O?t.ral ons A ilfm m o  Ma nlenmce ?roceu.res 111.51 ne 66.c  OJeo. lnese s.313sis u P~OCE.~ me 
proceu~es and nc.-de urafiing :ne proceo-res rei e N s  v3 aai x s  and a 1 ) w . a  s 1 s e s ~  lnialeo lnat the 101 U A  ng n 2e reqJ fcu 

A)FoJr O2aral ng piccc.uLws (D sso1.1 on Nalbr S- u Cnem r.2. SK (1 Su us Rtir D Y ~  , 
R)Tno A arm Rcs?onse procecues 
C)Te,i Mainlenniicc Cal.!xmon ?focL'udes n . ue rcq. reo 

S,sltm Toslinq S.oTas6 

DJ \i\l 
fied opera1 un A 

. Staq ng of eqL pmenl aod pemoniie a1 tne farm 01 a SL wbe ale3 (Cod Tesij 
- Dela eu Pre-oo urcfing 1;r il persome ana a.Iernales n m  iefl n Ihc reniu,aa 01 Ine p m p  (4 no.rs1 
- Comp eliori 01 lhe ATP (Ass,nic 4 na)s prep an0 10 da,s for ATP) 
- Operslor Tra n $19 1Ass.mt 5 cabs, 

E)  OTP pror In wjeralinn lAss..me 13  aa,s 2 .s 4 nrs pre-,ou) 

F J  Tan< Cnnrxter z31.(m 

ti) Engmecr nq S~ppon 

ncl-de Cud T ~ S I  r q '  3s p ~ r l  of !ne ATP pr 01 ID !,isla 31 011. Tnis n ucn.p nrl le51 !ne S,slem anu LSC lne %me plowudres lnar me aclJa 
- s t  ana nc d e s  pre-pu anfl pssl ,ua aeni d l  ngs anu Sen.or Manageiiiclll 3IRrSi)r l l .  Ma.Gr acl I I d s  are 

h . P h h l  nnnit 

I~ ~ ~~-~ ~~~ 
~ ~ ~ ~~ ~ . ~~~~ ~ ~~ ~ ~ ~~ ~~ ~~~~~ .. 

[A - All work Will be accomplished by personnel who are familiar With AW Farm systems and equipment 
A - A COG Engineer dedicated to the installation will be provided. 
A - Pit entries will be required. 
A - Maior events such as: radiation release. exhauster shut down or ammonia gas release are not anticioated. 
A- Taik Characterization is based on 2 DQOs - the S-112 retrieval and the RPE DQOs. The RPE DQO estimate is excluded here. It is included in 
the Retrieval 8 Disposal Program Office budget. 

F. Tank Characterization - estimate provided by 222-S Laboratory Client Services dated 11iOliO1 I 
G. Engineering support 
G1 - Engineering support - This engineering supports testing operations and testing documentation preparation, review, and approval. 
G2 - Process Engineering support: .5 FTE for 12 mos. 
Support (lab) testing task plan development and preparation, oversight of (lab) testing, ATP, OTPs , review of sampling and analysis data, and 
provide consulting support 
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Mgr( 4 proc @ lOihr each) 

TT28305CA3 C LEOSE RPPICHLM - 2004 Review and approve procedures - 7T300 DMOO 80.00 HRS 3.905.60 
Environ Engr(1O P ~ O C  @ 8 Wea) tn”,ronmenta, 
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Procedure DevelopmenVTraining/TP(Cold Test)/OTP 

Radcon Engr(l0 proc @ 8 hdea) 

TTZ8305CA3 D2 LMOI E RPPICHZM - Firs1 Line 2004 Field Work. 2 ea. Ops. PIC Prep ATP (4 7T300 DMOO 2 7700 HRS 3.62439 
days) S"pU"8iorS 

Wednesday. December 12,2001 7:46: 
A-I66  



5.02.01.02.07.12.04 

S I 1 2  Testing 

Cost Estimating Input Sheet 

RPP-7526, Rev. 2 

Page 10 of 12 

Procedure DevelopmenVTraininglATP(Co1d Test)lOTP 

SST Retrieval 
i 

Engineer(l0 days) 

TT28305CA3 E l  LT058 RPPiCHZM - Heallh 2004 Field work. 3 ea. HPTs OTP Pre-Job 7T300 DMOO 2 1400 HRS 555 94 
Physics Tech3 
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Procedure DevelopmenlArainingiATP(Cold TestYOTP b 
12.04.02 4 

SST Retrieval 
JR BiggsiAREngelman 

3 Notes: 
Consunva3 cs s a  as p ilh1.c snerl nq, tape. con'a 1nIcnts anu yi391e oags are ncILuca In In s fgwe Sma I lools a m  PPE a,* pro, flbu 0, 

,eratiom and are excluded from this estlmate. 

All labor hours have been increased by 20% to account for unexpected occurances such as weather and resource availability, based on Interim 
abilization experience. 

The crane crew consists of the following personnel and equipment: 
ales are based on the FYOI published site indirect pool rates 

1 -Teamster - Heavy Load Truck Driver ($8llhr) 
1 - Operator -Crane Operator ($8llhr) 
4 - IronworkerlRiggers - Rig pump for lifting, flag crane operator, etc ($324ihr) 
1 - 33T Craneitruckitrailer - ($500/day or $55.56ihr.) 
Therefore: 
The total Crane and Rigging Crew Hourly Rate = $672ihr rounded 
1 day * 8 hrslea = 8 hrs X $672 = $5.376 

1 - Management PIC (Person in Charge) ($130lhr) 

A-I69 
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5.02.01.02.07.1 2.05 

S I 1 2  Startup and Readiness 

Cost Estimating Input Sheet 

RPP-7526, Rev. 2 

Page 1 of 12 

1.0 Scope DewipUon: 

Tric ?lam Reaa ness Manaqemcnl Se 1-Assessment s liic formal. S I I J C I . . ~ ~  prspxal on and lev eN acItJi1) commca 3y fuc 11 Iianagemeot IO 
ensure readiness to start S-112 Saltcake Dissolution. Similar to an ORR or an RA, a management self-assessment is a disciplined, systematic 
documented, performance-based examination of facilities, equipment, personnel. procedures, and management control systems to ensure that a 
facility or activity will be operated safely within its approved safety envelope as defined by the facility authorization basis. Verification of Readiness 
is accomplished by performance-based evaluations, which include (but are not limited to) review of documentation, field observations. interviews. 
observation of training evolutions, integrated system checkouts or cold run demonstrations, walkdowns of drawings and procedures, and so on. This 
estimate also includes scope to prepare the Plant Review Plan which is submitted lo DOE with a recommendation for the required level of Readiness 
Review. 
Subtasks are: 
1) Prepare and Submit the Start Up Notification /Readiness Review Pian 
2 )  Prepare Affidavits 
3) Review Affidavits 
4) Approve Affidavits 

A Gcncr c I~UCCI re4jsemenlS uf 30 alfiad~tts. 10 ue PreoarEu ma lev w e 0  O Y  mii113e dsuo nes 
A- Average; time for preparation (24 hrs) and review (24 hrs) of affidavits: 
A- Approximately 40% of total time for review of affidavits is conducted by Org. 79800. 
A- All activities are conducted per approved and appropriate direction, policies, and procedures 
A- ProjecVOperations organizations are ready and prepared for the Management Seif-Assessment to occur, e.g., 

minimum rework on documents: all walkdowns and validations complele; all interviews successfully completed 

Removal and SY-I01 Cross Site Proje 

RPP-7526, Preliminary Engineering Report for the 241-S-112 Retrieval System 

RPP-8791, PRELIMINARY PROJECT EXECUTION PLAN FOR TANK 241-S-I12 SALTCAKE WASTE RETRIEVAL TECHNOLOGY 
DEMONSTRATiON 

RPP-7825. Single-Shell Tank S-I 12 Full Scale Saltcake Waste Retrieval technology Demonstration Functions and Requirements 
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Organization - OPS PROGRAM 

lT28305CR 2 LP08E RPPlCHZM - Health 2004 Affidavit Preparation by Facility 7T300 EA10 1 24 .00HRS 1,199.76 
PhySICIStS Organization ~ HP 
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3te 2. Administration includes distribution, tracking, scanning. correcting, scheduling, compiling. copying and filing. 
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i 

JR BiggsiAREngelman 

An Independent team consisting Contract personnel will perform an assessment of the readiness to start S-I 12 Saltcake Dissoiution. The team 
audits the various Conduct of Operations chapters, various Program requirements, fleid walkdowns, and drill evaluations. Management and 
Technical support for interviews is supported by the Facility 

The scope of this activity includes: 
1) The independent Review Team will: obtain training and orientation for specific project, site and facility requirements: conduct interviews, Le., omce 
and field tours, review documents and prepare the Assessment and associated reports. Conductinq intewiews is the maior function of the ICRR 
team. The team will intewiew managers and field technical support personnel. and request project documents for review-purposes. Typically. 
interviews will be conducted orally and require immediate response and feedback. Administration includes: perform oversight and coordination, 
provide liaison between the team and Project, report status, and provide technical approval. 

2) Field Technical SUDDOI~: The ICRR team will conduct the field reviews of both maintenance and ODerations. includinq drills (Assume 3 davs in . .  
re  a ]  Managemcnl ana 'Tecnncal personne s.ppomng lnc re. BN learn are ctiosen to enst.fc ihal i o  ecr r e  { 1ne.r b3ckgro.& w I ~ C  ~ a e  lric 

A - Estimates based on previou; expehence with other tank farm projects 
A - Personnel responsible for supporting the Independent Reviewers will be drawn from existing organizations, and 

possess adequate technical understanding of the issues and/or activities involved, and have access to pertinent 
information should the need arise. 

A -Ai l  activities are conducted per approved and appropriate direction, policies. and procedures 
A - Reschedule of intewiews is minimal. 
A - Overall duration includes time to complete all activities and external review cycles. 
A - Resources available to support on a dedicated basis. 
A - Previous activities have been successfully completed. 

I 
4.0 Estimate Stage and Method: 
Preliminary/Analogy 

RPP-7526. Preiiminary Engineering Report for the 241-5-1 12 Retrieval System 

RPP-8791, PRELIMINARY PROJECT EXECUTION PLAN FOR TANK 241-5-1 12 SALTCAKE WASTE RETRIEVAL TECHNOLOGY 
DEMONSTRATiON 

~~~ ~~ ~~~~ ~- ~~~ ~~ ~~~~ ~ ~ ~~ ~~ ~- 
Wednesday, December 12. 2001 746: 
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SST Retrieval 

EAlO 20.00 HRS 843 20 
TTZ8305CR 1c LR05B RPPICHZM ~ Nuclear 2004 Field Technical Suppon Interview, 77300 
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Prepared By: , 

-. -. . -. . . . . 
s m  Act le-12 05 03 ... " 
__ .-. . . . , 

JR R qgs AREngclman 
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Cost Estimating Input Sheet 
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b 
5 

~ ~ ~~ .~ ~ ~~~~ 

in accordance with approved designs; can be operated safely; will be operated. maintained, and supported gy trained and competent personnel: are 
designed and will be operated in conformance with applicable DOE Orders and regulatory requirements; will be operated so that no undue risk to 
employees, the public, or the environment results: and that all of previous items are properly and adequately documented. 

An Independent team consisting Contract Personnel will perform an assessment of the readiness to starl S-112 Sattcake Dissolution. The team 
audits the various Conduct of Operations chapters, various Program requirements, field walkdowns, and drill evaluations. Management and 
Technical support for interviews is supported by the Facility 

The scope of this activity includes: 
1) The Independent Review Team will: obtain training and orientation for specific project, site and facility requirements; conduct interviews, i.e.. ofice 
and field tours, review documents and Prepare the Assessment and associated reoorts. Conductino intewiews is the mainr fiinctinn of lhe C R R  ,- - - - - - ~ .~ . .. ~~ , 
learn The team w 
nlerv C'NS nil1 uc conaxleu ora.,) ana reel. re mmefl ale rcspnnsc ann feeomm Aom n slmt on IIC Jaes. pcrfofm uucls (In1 and cooro nai on 
pru, oe lha sun DeIween !he learrl ana Prqcct. report SlalLS arm Prnviuc twnn w iplruva 

ntew.e& managers ana f el0 tecnn cal sr?p0n personne , ana reSLest prqcct nocJntcnts for re i  e~ p Jrpases Typ r*l ). 
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adiness Assessment (PA) 

) Resources include Contractor support for the review. Project Management, Engineering, Environmental, Safety, Training, Radcon, Emergency 
lanning, Operations, and Craft support for interviews, records review, drills (3). and performance demonstrations (5). The duration of the RA is 
jtimated to be 3 weeks with the completion of the CAP to take another week. Most of resources needed to S U D D O ~ ~  the RA must be available full 
ne"captured to perform the required actlvites per the schedule. 

)The Scope also includes the development of a Corrective Action Plan (CAP). 

- Readiness review will be a Readiness Assessment (RA) 
-This Project is enveloped by the current Authorization Basis 

-DOE costs are excluded from this estiamte 

- - 
.O Basis of Estimate: 
-0 ~ C I  inlaller emerts herd cons. led lo dew OD Ine reSOLrceS 10 corn0 ete tn 5 XI v l y  The res., I nu esl male 15 oased on lne r colleclare f e d  
xperience with similar work scopes, 

- 

.O EsUrnaIe Stage and M o d :  
re ni naq Analog{ 

.O Legal DrivenJRnference Documents: 
n.Pan\ Aqecmcnl tA psione M-45-03C 'Comv rlc. F-I1 Solc S;illcahe Nasi0 Hell c.a Tecnntrogy DE~wnsIral  on ai S-112' 
IOE Oroer 413 3 Program 3nu P,O,CCI M;in3g€nimt lor llir Acqb s !.on of C3? I,, ASSFIIS 

PP-7526, Preliminary Engineering Report for the 241-S-I12 Retrieval System 

:PP-8791, PRELIMINARY PROJECT EXECUTION PLAN FOR TANK 241-S-I12 SALTCAKE WASTE RETRIEVAL TECHNOLOGY 
IEMONSTRATION 

:PP-7825. Single-Shell Tank 5.112 Full Scale Saltcake Waste Retrieval technology Demonstration Functions and Requirements 
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Readiness Assessment (RA) 

I 
Plan -Rad Con Mgr 

I I I I I 
4000 HRS 1,88280 TT28305CR 2 LMOl E RPPlCHLM - Firs1 Line 2004 Develop and Issue Corrective Action 7T300 EA1 0 

SuperWSDrS Plan - Engr Mgr 
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1.0 scope Description: 
Tnc aci L l y  ,s nc .mea IO pro" uc a s,rnmar) 01 F Y  2001 costs nci.rred n lric piolecl rnanaqcmenl lasn 

4.0 Estimate SQQ0 and Method: 
h A - These arc acl..a ~ 0 5 1 s  

DOE O;der-413.3, Program and Project Management for the Acquisition of Capital Assets, 

RPP-7526, Preliminary Engineering Report for the 241-5-112 Retrieval System 

RPP-8791, PRELIMINARY PROJECT EXECUTION PLAN FOR TANK 241-5-112 SALTCAKE WASTE RETRIEVAL TECHNOLOGY 
DEMONSTRATION 

RPP-7825. Single-Shell Tank S-112 Full Scale Saltcake Waste Retrieval technology Demonstration Functions and Requirements 

Wednesday. December 12, 2001 7:47: 
A-184 



5.02.01.02.07.12.06 

S-112 Project Management 

Cost Estimating Input Sheet 
RPP-7526, Rev. 2 

Page 2 of 9 



FY 2001 Actual cost 
12.06.01 
SST Retrieval 
AREngelman 

5.02.01.02.07.12.06 

S-112 Project Management 

Cost Estimating Input Sheet 
RPP-7526. Rev. 2 

Page 3 of 9 

b 
6 

I 

A-IS6 

Wednesday, December 12,2001 7:47: 



5.02.01.02.07.12.06 

S-112 Project Management 

Cost Estimating Input Sheet 

RPP-7526. Rev. 2 
Page 4 of 9 

Project Management &Administration 

SST Retrieval 

A. Project management 
B. Project scheduling support 
C. Administrative and clerical support 
D. Project control, tracking and reporting of project performance, and project documentation support 
E. Procurement of Droiect suDnlies . ,  . .  
F. Project documentationitechnical support - For Project CD through design 
G. PNNL Project Management 

A- Tne prulecl iy Lonlmde Inru.gn Seplernner 2005. .nC -0 nq t me for pr0,ecr coseod1 

E- General training msts fur the project staff are not included - They are inlcuded in WBS 5.02.01.01.01.01.- SST Retrieval Project Definition 
E- Senior management is not included. 

, 
This level of effort and support is based on experience from the SY-101 project 

RPP-7526, Preliminary Engineering Report for the 241-S-112 Retrieval System 

RPP-8791, PRELIMINARY PROJECT EXECUTION PLAN FOR TANK 241-S-112 SALTCAKE WASTE RETRIEVAL TECHNOLOGY 
DEMONSTR.ATlON 

RPP-7825, Single-Shell Tank S-112 Full Scale Saltcake Waste Retrieval technology Demonstration Functions and Requirements 
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3.0 Bash of EDtlMle: , .  . .  
Th s esi male s oaseo on lo", uf tne pro.ec1 cs1 male-Io.complelion beg nnmg Oclooer 1,  2001 

The subtotal of the estimate is $ 28,370,716 of which $1,491,300 is FY 2001 actual cost. 
Therefore, the adjusted base for contingency is $ 26.879.416 X 10% = $2,687.942 contingency 

The 10% allowance is appropriate for a preliminary stage estimate which incorporates a risk analysis. Many aspects of the project are based on two 
previous projects - SYlOl and AW 104. Lessons from these projects have been applied to this estimate, resulting in a fairly high level of 
confidence. The allowance brings the estimate to an 80% confidence level. The allowance provides for rate and pricing uncertainies and for minor 
unforseen items not currently captured in the estimate. 

4.0 E8tImaM -6 end 

t 
TI -Pan\  Agremnenl Mileslone M-45-03C Compel? F ~ l l  Sca P Sa l a k e  WJSlr Rcli e m  Tccnnooqy Dernonslral on ai S-112. (DOE OFder413.3, Program and Project Management for the Acquisition of Capital Assets, 

RPP-7526, Preliminary Engineering Report for the 241-5-1 12 Retrieval System 

RPP-8791, PRELIMINARY PROJECT EXECUTION PLAN FOR TANK 241-S-112 SALTCAKE WASTE RETRIEVAL TECHNOLOGY 
DEMONSTRATION 

RPP-7825, Single-Shell Tank S-112 Full Scale Saltcake Waste Retrieval technology Demonstration Functions and Requirements 
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1 .o scope Desuiption: 
To s act 4 1, ric x e s  a rcqmeo env mnml.ritSI 3c1 . tics as OeSLr oeo In RPP-6666 Waslc Retw.al S,slern Env rrmmenla Perm IS ana Al)?lOJii 5 

projects have had from the Washington State Department of Health, Washington State Department of Ecology, and the U. S. Environmental 
Protection Agency. New activities related to the Site-Wide Air Operating Permit (which was issued on July 2. 2001) have been included. Since this 
demonstration activity is covered by Tri-Party agreement M-45 milestones, it is assumed that CHG management priority will be high. 

E- Work package review during cnnstruction,testing, startup and operations is included in those respective activities 

3.0 Basis of Es(*nrle: 
RPP-6666 Wasle Reircva Syslem En" ronmenla Perm IS an0 A2provals Pan an0 experencc on "-107 8 C106. 

Since this demonstration activity will apply liquids to the surface of the saltcake in Tank 241-S-112. permitting experience for the Tank 241-U-107 
"Proof-of-Concept" dissolution was utilized as well as the recently conducted retrieval operations at Tank 241-C-106 (Project W-320). In addition, 
years of experience in obtaining environmental permits and approvals was drawn upon to develop these estimates. 

4.0 Estimate Stage and Method: 
Pre m naq Ana oyy 

RPP-7526, Preliminary Engineering Report for the 241-5-112 Retrieval System 

RPP-8791. PRELIMINARY PROJECT EXECUTION PLAN FOR TANK 241-S-112 SALTCAKE WASTE RETRiEVAL TECHNOLOGY 
DEMONSTRATION 

RPP-7825, Single-Shell Tank S-112 Full Scale Saltcake Waste Retrieval technology Demonstration Functions and Requirements 
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Environmental Permitting 
12.07.01 
SST Retrieval 
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................ 

RPP-7526, Preliminary Engineering Report for the 241-5-1 12 Retrieval System 

RPP-8791. PRELIMINARY PROJECT EXECUTION PLAN FOR TANK 241-5-112 SALTCAKE WASTE RETRIEVAL TECHNOLOGY 
DEMONSTRATION 

RPP-7825, Single-Shell Tank S-112 Full Scale Saltcake Waste Retrieval technology Demonstration Functions and Requirements 
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RPP-7526, Rev. 2 

Page 4 of 6 

Authorization Basis S U D ~  . .  
12.08.03 
SST Retrieval 
CEHansoniAREnQelman 

A. Review of safety documenation and procedures 
B. Preparation of ECN to the S A W S R  and implement SAWTSR changes 
C.Preparation of process standards changes 

i s  assdnws on, ni nar oescr p \IC cnanges n ne cnange feq.m!o 

5.0 Lwal Orivers/R*ence Documents: 
Tr -Party Asrecmenl M cslone M-45-03C 
DOt Vrabr 41 3 3. Progmrn and Pl0lel:l Manayemcnt for I ~ C  A'qr s I UII 01 Ca:, la Assels 

Comp~cte F.. I Sw e Sa tcane Aastr Relr era. Tecrlnooqy .)crnonatrat on ai S- i  12' 

RPP-7526. Preliminary Engineering Report for the 241-S-112 Retrieval System 

RPP-8791, PRELIMINARY PROJECT EXECUTION PLAN FOR TANK 241-S-112 SALTCAKE WASTE RETRIEVAL TECHNOLOGY 
DEMONSTRATION 

RPP-7825. Single-Shell Tank S-112 Full Scale Saltcake Waste Retrieval technology Demonstration Functions and Requirements 
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Task mUe: 

ActlvltyOWna: SST Relr zva 
Prepared By CErIanson AREnqe illan 

FY 2001 Acha Cos1. TPA F8R . . . . . . . .  ., 
sched~ct~d: i z 0 9 0 1  ................ 

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

5.02.01.02.07.12.09 

Develop 5112  F8R Document 

Cost Estimating Input Sheet 
RPP-7526, Rev. 2 

Page 1 of 6 

a 

1.0 scope Description: 

The acl b l y  ,nc jaes F Y  U t  cosls ~ S S O C  area n In Ihe pre;raralm arid S-nm llal 01 me S-112 Sa l c x e  Waslc Relr ew l  Tecnnoog, Denionslrarori 
F..ncl oris mrj Req. reniwls Doc..iwrn lor In? 11 30 01 oe ,clan e 

DOE Order 413.3. Program and Project Management for the Acquisition of Capital Assets 

RPP-7526, Preliminary Engineering Report for the 241-5-1 12 Retrieval System 

RPP-8791, PRELIMINARY PROJECT EXECUTION PLAN FOR TANK 241-5-1 12 SALTCAKE WASTE RETRIEVAL TECHNOLOGY 
DEMONSTRATION 

RPP-7825, Single-Shell Tank S-112 Full Scale Saltuke Waste Retrieval technology Demonstration Functions and Requirements 
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a 

Functions and Requirements (F&R) Document. These include: 

A.F&R preparation 
A l .  Prepare final draft and release F&R 
AZ. Revise F&R document 

E. Update Scoping Retrieval Performance Evaluation (RPE) 

I 
4.0 EsUmet.3 Stage and Method: 
Prelmriaq Ana 09, 

DOE Oider"413.3, Program and Project Management for the Acquisition of Capital Assets, 

RPP-7526, Preliminary Engineering Report for the 241-5-112 Retrieval System 

RPP-8791. PRELIMINARY PROJECT EXECUTION PLAN FOR TANK 241-S-112 SALTCAKE WASTE RETRIEVAL TECHNOLOGY 
DEMONSTRATION 

RPP-7825. Single-Shell Tank $112 Full Scale Saltcake Waste Retrieval technology Demonstration Functions and Requirements 
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unctions and Requirements (FBR) Document. These include: 

.FBR preparation 
1. Prepare final draft and release FBR 
2. Revise FBR document 

Update Scoping Retrieval Performance Evaluation (WE)  

/A - These are actual costs 

.O Basis of Estimate 
asco on ex;)cr cnced cng neering ..ogerncnt Lsmq s m ar exper encc 

'reliminaryIAnalogy 

- 
.O Legal hfvsrslRefersnu, Documents: 
r -Pan, Aqreemenl M eelone M-J5-03C -Camp PIC F J , ~  Scale S.Mca6e Waste Helrcza Tccnnouqy Demuristralo11 at 5-112 
IOE Order 413.3. Program and Project Management for the Acquisition of Capital Assets, 

IPP-7526, Preliininaiy Engineering Report for the 241-S-I12 Retrieval System 

:PP-8791. PRELIMINARY PROJECT EXECUTION PLAN FOR TANK 241-5-112 SALTCAKE WASTE RETRIEVAL TECHNOLOGY 
IEMONSTRATION 

IPP-7825. Single-Shell Tank S I 1 2  Full Scale Saltcake Waste Retrieval technology Demonstration Functions and Requirements 
A-210 
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Operations b 
07.12.01 

e resources necessarv o SUDDO 
I .  

lids Retrieval, Transfers, and process monitoring. 

rb Tasks include: 

Two Operators: One Operations Engineer (OE): One HPT on shift for the duration of planned activities. - 180 days 
Increased frequency of drywell monitoring to alternating days. -90 days 
Video scans on alternating days. 90 days 
Daily spray adjustments (5 Day work week = 129 days). 
Additional duties monitoring the LDMMlprocess monitoring systemlequip. and reviewing data. (4 Shiftstweek) 

d 
Cdrrenl slanaard pracl ces for rao cun ano no.stria4 heal In & salcly remams Lncnanqea 
All work will be accomplished by personnel who are familiar with Tank Farm systems and equipment. 
Major events such as: radiation release, exhauster shut down or ammonia gas release are not 
anticiaated. 

e operations duration is based on 1.8M gallons @ 10 gailinin @ 70% eficiency 

P 

-Party Ayrccmenr M cslorw! M-45.03C 
IE Oroer 41 3 3 .  I’rogam aim Pfo,eCt Manayemcnl for me ACS. s llon uf Cap.ta Assels 

C w p e l e  F A  Sca e Sairwne Waste lielr eval Technoogy Dcmonsirai on a i  S-112 

P-7526, Preliminary Engineering Report for the 241-5-112 Retrieval System 

P-8791, PRELIMINARY PROJECT EXECUTION PLAN FOR TANK 241-5-1 12 SALTCAKE WASTE RETRiEVAL TECHNOLOGY 
MONSTRATION 

P-7825. Single-Shell Tank S I 1 2  Full Scale Saltcake Waste Retrieval technology Demonstration Functions and Requirements 
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b 

~ 

0 Note% 
I D L ~  IO 24 7 scneo. e CSI males have DeCn ao, .srea w In a 1 5 m d  plici 13 acrmnl for ~ w r l  me codcrage aria reqb red Ira ning as we as 10 
:count for unexpected occurances such as weather and resource availability This factor was derived as follows: 

10% weatheriresource avaliability IS historical factor 
5% training [7% - maintain qualifications to enter farm : 5-7% maintain certifications depending on how many certifications: I-3% allowance for all 
'her] (data provided by Training organization] 
5% - turnover and vacation overtime coverage based on historical 

A-216 
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PreventivelCorrective Maintenance 

- .  
lnal mcre are r3)Tanfi nlr-3 l e  ana (5,Ex-Tanr. m i  nletiance acliv 1 es eacn M In ond dab prep ana IWC day dwi lo i is  ana a Sen or 
natcri s ccq- red Rcso-res 1oi !ne app can c ndm3er uf acl v I ES na ,e nbeii ro en -p nto eacri of tne lo U N  ng 3-3 lass 

1 J In-Tank Rcpa rs 
2) Ex-Tank Repatis 
XI Nor, p ann ng 101 Ih s ma nlenance' 

sory 

' Rec.~ r r s  "RG Re I e* 

Tne P10ct.s~ lor WorK Pac,aqe preparal on w 11 DC n accoro;lncc n In dNF- P-0832 Voh.nie 5, sect on 7 1 

W o r ~  P;IC~JQCS ?re prcJare0 lo url nc Ine s9ec I,c Nofk sleps fesL. rda ID assurd sbccessfr. exec.11011 01 lne &or6 w In n lne hodwaries of Iric 
app caoe ret, rcmcnls rric nork pacYarJc preparalun piocess tncIL3es 

A wa ~(uown of !ne fachl) area . lucnl lcal.nn of acla en work sleps. nc.-d ng h a  ly Conlrol rlspccl on po n1s an.l llao 0109 ea hod PO "1s 
f Idenl I c a l m  of re-lcsl reo. rerilcnls . den1 f cal'oii of reSdefncnts. derelupmcnt 01 m nor f c  d w ~ r l (  pcrmsn ana cslanl Snmcnl Of cncrgy ~ori lrol 3arr e15 

Oola n man~gemenr ana owers gnl rewew and approm 

De ?erformca 10 laen1 ty Ine phys ca conad1 on of Inc Moil( area 

hole In Ihe m u s e  of plann ng Ih s 6ork aamin Sliill.ve ac l i r~ l  es n . ne pcrfoirneu &nele n t x  sling OraAIngs ana Eng neer ng Cnangc hol.ces 
(EChs) u 38 p.!IIea an0 nsptclca for pre. UJS T m r ,  Farin cq- p,1,c111 maa feat On5 Managenwnl re, e6 ana approva must 2e 0318 rica Defore 
pruccea nq w 11) Inc Nark n tne Tann Farm Wneneicr praclica 

huic P m i i  nu n a so a m  I$ Ine cusc0.l nackdne conlenl un Ch cnri Inc m e  ucncfaliaii 01 .analud a f m  nos ana EChs 10 retlecr Ine cliiinne n 

essons cameo from s m ar acl.,II es NI De app en 

. . ~~~ 
~~ ~~ L L  

2 0  Estimatina Assumptions and Excluslonr: 
A - Curen1 slanoara 2racf ccs for raa con and naJslriaa healllii 8. safely rcma ns bnchanqeu 
(A - All work will he accomolished hv DerMnnel who are familiar with AW Farm SvStemS and , .  

equipment. 
A - A COG Engineer dedicated to the installation will be provided 
A - Pit entries will be required. 
A - Major events such as: radiation release. exhauster shut down or ammonia gas release are 

not anticipated 

I 

lPreliminarylAnalogy 

A-217 
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PreventivelCorrective Maintenance 

DOE O;de;413.3, Program and Project Management for the Acquisition of Capital Assets, 

RPP-7526. Preliminaly Engineering Report for the 241-S-112 Retrieval System 
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RPP-7825, Single-Shell Tank S-112 Full Scale Saltcake Waste Retrieval technology Demonstration Functions and Requirements 

Wednesday, December 12,2001 7:47: 
A-218 



5.02.01.04.07.~ 2 

Operate S-112 Retrieval System 

Cost Estimating Input Sheet 
RPP-7526, Rev. 2 

Page 6 of 23 

PreventivelCarrective Maintenance 
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b i 

0 Notes: 

perar ons and are e w l a e f l  froin 13 s est i iwc 
Cons.mmles s-cn as D,J~ I .C  sheet nq tape ranla nmenls all0 uaste Dags are ncILOc0 #n I n s  tq-re Sma loo s and PPE are 2,ro,.aea nj 

All labor hours have been increased by 20% to account for unexpected occurances such as weather and resource availability, based on Interim 

The crane crew consists of the following personnel and equipment: 

tabilization experience. Hours include pre and post job activity including pre-job briefings and dresslundress as applicable. 

lates are based on the FYOl published site indirect pool rates 
1 - Management PIC (Person in Charge) ($130/hr) 

1 -Teamster - Heavy Load Truck Driver ($8llhr) 
1 - Operator - Crane Operator ($81/hr) 
4 - IronworkerIRiggers - Rig pump for lifting, flag crane operator, etc ($324lhr) 
1 - 33T Craneitruckltrailer - ($500/day or $55.561hr.) 
Therefore: 
The total Crane and Rigging Crew Hourly Rate = $672lhr rounded 
Daily rate = 8 hrs X $672 = $5,376 

A-222 
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b __ S112 Retrieval Demonstration Evaluation 
07.12.03 53 

H 
SST Retrieval 

A. Retrieval Performance Verification -sample planning. sample operations (acquiring sample), analysis, and reporting 
8. Performance Assessmentrrest Data Analysis and documentation 

3.0 Basta of Estimate: 
A Rmr P V ~  Perfnnnanre VPT fir=! on.  

~ 

Samp e p ani) "9 ann opcmt nns est males- oasea nn cdrrenl esiimales lrorn tne Cnaracterizaliori urgan zalori 
Samp .ng ana ys F and repoil rng CSI mates- basrn on C'SI mxes from 222s WSCF -aooralor es C en1 S e w  ccs ann tngmeer ng ,JoQement 
D7 -EualLal On Ilepon PrrDare a comprenens .c  Phh. re2on nn techn ca asvccIs of me 0cmonstral.on. cOnlri3.le 10 CnG repnil On eta JaI On 7 
FTE (FY05) 

1% Pertornlance Assessmen1 Test Daln Ana ,=, s aou docamernation . uasca on lank farm expermce tnclLding repuns for SY-101 

RPP-7526, Preliminary Engineering Report for the 241-5-112 Retrieval System 

RPP-8791. PRELIMINARY PROJECT EXECUTION PLAN FOR TANK 241-5-112 SALTCAKE WASTE RETRIEVAL TECHNOLOGY 
DEMONSTRATION 

RPP-7825, Single-Shell Tank 5-112 Full Scale Saltcake Waste Retrieval technology Demonstration Functions and Requirements 
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5112 Retrieval Demonstration Evaluation 
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S I  12 Retrieval Demonstration Evaluation 

TTZ8305CA6 83 LMO3E RPPCH2M ~ Proiecf B 2005 Conduct post ops tech evaluation(4 77300 EA00 128.00 HRS 8.82560 
Prooram Mgrs rnQrnt.) (4 day sesslo”) 
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S I  12 Retrieval Demonstration Evaluation 
07.12.03 
SST Retrieval 
JRBiggsiAREngelman 

b 

~ 
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IsolateiPost DisconnectlRemove Equipment b 
07.12.04 
SST Retrieval 
JR BiggsiAREngelman 

A I  Walkdown for In-Tank VideolPrepare Work Package 
A2 Restore RisellPerform In-Tank Video 
A3 Evaluate InTank Videos 
A4Equipment Rsmoval Planning 
A5 ECN preparation 
A7 Disconnect equipment 
A8Removal of retrieval equipment (including staging of equipment) 
A9Dispose of equipment 

A - Equipmentremoved includes 
-the Interim Stabilization equipment that must be removed for the S-I 12 Project operations and 
-equipment that must be removed at the end of the project (all equipment installed by the S-I 12 Project) 

I 

4.0 Estlmats stwp and Yethod: 
Pre m nary Ana ogy 

~~ ~ ~~ ~~ 

DOE Oider-413.3. Program and Project Management for the Acquisition of Capital Assets, 

RPP-7526, Preliminary Engineering Report for the 241-S-112 Retrieval System 

RPP-8791. PRELIMINARY PROJECT EXECUTION PLAN FOR TANK 241-S-I12 SALTCAKE WASTE RETRIEVAL TECHNOLOGY 
DEMONSTRATION 

RPP-7825. Single-Shell Tank S-I12 Full Scale Saltcake Waste Retrieval technology Demonstration Functions and Requirements 
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IsolatelPost DiswnnecVRemove Equipment 

i 
I 

77300 GBOO 8.00 HRS 266.72 
TT28305CA6 44 LG03B RPPICHZM - Of(8ce 2005 Equipment Removal Plann~ng 

Clks(Spec8aliied) 
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IsolateiPost DiswnnecVRemove Equipment 

TT28305CA6 A7 LT070 RPPICH2M - 2005 Disconnecttrelocale equipment 77300 GBOO 2 4800 HRS 2.024 16 
Insfrumen, & controt 
Techs 
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IsdateiPost DismnnectlRemove Equipment 
07.12.04 
SST Retrieval 
JR BiggslAREngelman 

0 Nates: 
Conswiao es s..cn as p as1 c sncel ng, lapc. conla rmicnls anu haste ~ a g s  are nc med n In s ig.re Sma loo s anu PPE are pro.ned 3t 

perations and are excluded from this estimate 

All labor hours have been increased by 20% lo account for unexpected occurances such as weather and resource availability. based on interim 
tabilization experience. Hours include pre and post job activity including pre-job briefings and dressiundress as applicable. 

The crane crew consists of the following personnel and equipment: 
:ate5 are based on the FYOl published site indirect pool rates 

1 -Management PIC (Person in Charge) ($130ihr) 
1 -Teamster - Heavy Load Truck Driver ($8lihr) 
1 -Operator -Crane Operator ($8lihr) 
4 - IronworkeriRiggers - Rig pump for lifting, flag crane operator, etc ($324/hr) 
1 - 33T CraneItrucWtrailer - ($500/day or $55.56ihr.) 
Therefore: 
The total Crane and Rigging Crew Hourly Rate = $672lhr rounded 
Daily rate = 8 hrs X $672 = $5,376 

A-232 
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Operations Engineering l b  
07.12.06 
SST Retrieval 
CEHansoniAREngelman 

2.01.04.07.12 

A I  - Engineering support - This engineering provides support during retrieval operations, retrieval demonstration evaluation and equipment removal 
activities. 

A2 - Process Engineering support: 1 FTE for 12 mos. (FY05) 
Support for review of sampling and analysis data, monitoring, data review, and consulting support during retrieval demonstration field operations, 
collection of data and preparation of final process test report, review of test data against TFCOUP assumptions and update of planning 
documentation to reflect revised performance expectations. 

B. PNNL Support 
B I -  PNNL LDMM engineering support - 1.5 F I E  (FY05) 
82- Operations Support: Participate in process control decisions - 1 FTE (FY05) 
83 -TMS ODerational Suooort - S U D D O ~ ~  durina svstem testina 1.4 FTE - FY051 

I 
5.0 Legal IMvar6fReferencm Documents: 
Tr -Pan) Agreemcnl M Icslone M-45-03C 'Compcle F.. Sca e Sa m k e  Wasle llelr w a  Techria ogy Demonstrai on DI S-112' 
DOE Order 413.3. Program and Project Management for the Acquisition of Capital Assets, 

RPP-7526, Preliminaly Engineering Report for the 241-5-1 12 Retrieval System 

IRPP-8791. PRELIMINARY PROJECT EXECUTION PLAN FOR TANK 241-S-112 SALTCAKE WASTE RETRIEVAL TECHNOLOGY 

Wednesday, December 12,2001 7 48 
~ ~ ~ ~ ~ ~ ~ ~ - - ~ ~ _ _  -~~ 
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Figure A-2 
Project S-112 Saltcake Waste Retrieval Technology Demonstration Project Baseline Schedule 
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Figure A-2 (continued) 

Project S-112 Saltcake Waste Retrieval Technology Demonstration Project Baseline Schedule 

I 

1 
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OUTLINE SPECIFICATION INDEX 

Section 05120 
Structural Steel 1 x 1  
Section 05500 
Metal Fabrications 1 x 1  
Section 05555 
Stainless Steel Pit Liner 1 x 1  

Section 09805 

Section 13440 
Instrumentation 1 x 1  

A Chemical Process &Piping Systems 
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Section 15499 
Building Services Piping Systems 

X 

Section 15500 
Heating, Ventilating & Air Conditioning 1 x 1  

A Service & Distribution 
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s-112 
s-112 
s-112 
s-112 

OUTLINE SPECIFICATION 

007 12 BlindFlange Breather Filter 
01 1 4 None Sprinkler 
013 42 Existing Saltwell Pump Saltwell Pump 
014 4 Breather Filter, SHMS Sprinkler 

DIVISION 2 - SITEWORK 

Section 02050 Demolition 

General 

Table CS-2-1 identifies equipmentkomponents to be installed, removeddisposed of as part of 
the S-112 Saltcake Waste Retrieval Technology Demonstration Project scope. Specific details of 
demolition @y tank farm) are identified below. 

Table CS-2-1. Tank Equipment RemovaYInstallation. 

1 s-112 I 006 I 12 I ObservationPort I Camera I 

S Farm 

1. 

2. 

3. 

SY Farm 

Remove saltwell pump from 241-S-112. Disposal per LLCE Program. 

Remove breather filter. Dispose in standard burial box 

Relocate standard hydrogen monitoring system (SHMS) 

1. None 

Section 02200 Earthwork 

S Farm 

1. 

2. 

3. 

4. 

Excavation for underground piping and utility trenches, 

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. 
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SY Farm 

1. 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: E70XX. 

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. 

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. 

SY Farm 

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 h 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 

Building Services Piping Systems 

1. Materials 

a. Piping, tubing, and fittings 

i. Piping in contact with earth or concrete and not 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 ASME B31.9 

.. 
11. 

111. 
... 
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35018, or ASTM A197, Class 
150, threaded in accordance with 
ASMEB16.3. 

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

b. Equipment 

1. Manual Valves 

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

c. Pipecodes 

wrought steel, buttwelding in 
accordance with ASME B16.9. 
Wall thickness to match pipe. 
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d. Duct insulation: UL listed in the building materials directory, and cany 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 lb/ft3 minimum density board 
type. 

e. Insulation Jacket: Stainless steel jacket 0.010” thick 

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-1 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/THHN or XHHW insulation. 

c. Control/Signal Cable: Type TC, 600V, 90 “C 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. 

Yellow Jacket cable / hose protection. Peterson Systems International. f. 
B-11 
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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 
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INTEROFFICE MEMO 
CH2MHI LL 

Hanford Group, Inc. 

RPP-7526, Rev. 2 

From: Process Control 7G300-0 1 -MAK-049 
Phone: 376-5 118 
Date: Decemember 12,2001 
Subject: ESTIMATION OF DILUTIN WATER REQUIRED FOR TANK 241-S-112 

RETRIEVAL 

To: R. E. Bauer R4-01 

Copies: B. E. Brendel 
N. S. Cannon 
S. D. Estey 
C. E. Hanson 
M. A. Knight 
D. A. Reynolds 
WBB FileLB 

S7-90 
R4-0 1 
R2-11 
R4-09 

R2-11 

The attachments contain an estimate of dilution water required for tank 241-S-112 retrieval. 
These numbers should be considered as a planning estimate only and will be refined as we 
finalize a process flowsheet for this task. The estimate is based on Lenna Mahoney's water only 
Environmental Simulation Program (ESP) model and the Best Basis Inventory estimated 
composition. 

We should be estimating our waste transferred to double-shell tanks (DSTs) at about 2 million 
gallons. However, Lenna's model indicates that at least 1 million gallons will be fairly dilute 
and should be concentrated in the evaporator. This will result in final stored waste volume closer 
to the originally projected 1.3 million gallons. The details will be addressed in the flowsheet and 
coordinated with the DST Waste Volume Projection. 

If you have any questions, please call me at 373-5118 

W. B. Barton 
Senior Engineer 

Attachments 
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Estimation of Dilution Water Required for S-112 retrieval 

Dan’s dilution rules 
1 Discharge stream should be SpG 1.3 - 1.35 but rounded to a convenient ratio ofwater to 

waste for operations, i.e., 1 :2, 1 : 1, 1 :4, etc. 
2. Normal operation of a non-diluted stream will result in 25% water addition in the form of 

back flushing the screen, line flushes, etc. 
3. The Sundyne pump uses 0.3 -0.5 gpm water to lubricate the bearings. Jim Bellomy says 

that we generally use about 0.5 gpm currently. This water ends up in the process stream. 
Note when the required dilution ratio falls below 12.5 %, the lubrication water is 
adequate to meet the dilution need. 

Assumptions: 
Use the Lenna Mahoney water only spreadsheet information which summaries an ESP 
model of the dissolution. This was received as an email on 10/19/01 

Equations: 

X* p l + ( l  - X ) p 2  = 1.35 
where 
X =fractional contribution component I .  water 
pl = Specific gravity (dens@) of component I ,  water 
p2 = Spec& gravity (densityl of component 2, brine 

This is essentially Dan’s rule #1 above. If we solve for Xthis becomes: 

x = (1.35 - p2) / (pl-p2) 
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Applying this equation to Lenna Mahoney's Spreadsheet for those values where the Specific 
Gravity of the brine is greater than 1.35 gives: 

Volume water 
added as a % % H20 Required Recommended 

'pecific Dilution fraction dilution ratio 
H20 (water: brine) 

of orginal Gravity 
waste 
0 

0.10 
0.20 
0.30 
0.40 
0.50 
0.60 
0.70 
0.80 
0.90 
1 .oo 
1.10 
1.20 
1.30 

45.8% 
43.3% 
43.5% 
44.7% 
47.7% 
49.8% 
50.9% 
51.5% 
51.8% 
51.9% 
51.8% 
51 3% 
55.8% 
66.4% 

1.57 
1.55 
1.55 
1.55 
1.51 
1.47 
1.45 
1.44 
1.43 
1.42 
1.42 
1.42 
1.37 
1.27 

0.38195303 
0.36548223 
0.36108069 
0.36432982 
0.31075226 
0.26035503 
0.22377467 
0.19835089 
0.1 81 09499 
0.1 6963227 
0.16287969 
0.1 5865385 
0.0588868 

0 

2:3 
2:3 
2:3 
2:3 
1 :2 
1 :2 
1:3 
1 :4 
1 :4 
1 :5 
1 :5 
1 :5 
0 
0 

Lema calculated the gas free volume of the original waste is 366,000 gallons. I assumed that 
there would be about 66,000 gallons of pre-existing pumpable liquid in the tank. 

Thus, rule #1 requires -258,000 gallons of dilution water 

Rules #2 results in an additional 156,000 gallons of dilution water 

Rule #3 adds 99,000 gallons of water. 

For the calculations which support these numbers see the spreadsheet in attachment 2 
Given these assumptions the totals will be as follows. 

Total brine pumped 1,325,000 
Total dilution water 513,000 
Total Liquid to DSTs 1,838,000 

Assuming a pumping rate of 8 gpm and 50 % availability, this will require 320 days or just under 
11 months to pump. 
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and Demonstration Project 

ORIGINAL AND REVISED CALCULATIONIANALYSIS APPROVAL 

I Originator: 

I Checked By: 

Approved By: I--- Other: 

Reason for Revision 
Release 

c-7 



H N DTEAM 
DESIGN CALCULATION SHEET 

I n 
Calculation No. 

44 12.70.ECAL.00 1 PERFORMED BY : - 

Project No. 4412-7( 

Sheet 2 of i 
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CHECKED BY:- S.G. omero :/Xq/otDATE Rev. No. 0 

Calculation Title: Electrical Power 
Calculations for the S-I12 Saltcake 
Dissolution and Demonstration 
Project 
INTRODUCTION 

Print & Sign 

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, it 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-Farm 
Dilution System equipment. 

The scope of this calculation is to estimate, using metering data and 
engineering judgment, the degree of loadmg expected at the subject 
transformer bank. Although the S-I12 Saltcake Dissolution and 
Demonstration Project is also adding a new Saltwell Skid load to the 
241-S Distribution Station (see Drawing 4412-070-EDWG-101), a 
calculation was not deemed necessary because the 2 4 1 3  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 

DESIGN BASIS 

Design 
Inputs 

The design inputs for this calculation were: 

1. 

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 these loads was a 24OOV system that was metered 

3. 
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Orig: B.J. Date: 
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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 Meniman, 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 (373-9100). 

National Electrical Code, NFTA 70. 

7. 

8. 

9. 

Criteria 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 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. 

REFERENCES 1. 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 

System 
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3.e(Lcpc\ 
5. Metering Data from meter number 30-980-818 (old 2400V service 

to loads shown on ECN 658899 and H-14-030053, Shl.)  
6. National Electrical Code, NFPA 70. 
7. Drawing 4412-070-EDWG-101. 
8. Drawing 4412-070-EDWG-102. 

METHODS 

Month 

Jun-98 
Aug-98 
Sep-98 
Oct-98 
Nav-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 
Dec-99 
Jan-OO 
Feb-OO 
Mar-OO 
Apr-00 
May-OO 
Jun-00 
Max kW 
- - 

Metering Data 

Demand 
kW at  
241-SX 
system 
meter 

I 1  
10 
I 1  
12 
19 
22 
24 
26 
23 
18 
20 
17 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 

Average 
kW at  
241 SX 
system 
meter 

9 
8 
9 
9 

15 
18 
19 
21 
18 
14 
16 
13 
I O  
7 
7 
7 
8 

12 
10 
9 
IO 
9 

10 

21 2 
39 7 
22 2 

8 1 
21 4 

8 1 
I 1  1 
22 4 
22 3 
13 3 
24 3 
37 7 
41 6 
31 4 
31 2 

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 + 41kW = 67kW 
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ZESULTS AND 
2ONCLUSIONS 

“For the purposes of allowing additional loads to be connected to 
existing feeders and services, its shall be permitted to use actual 
niauimum kVA demand figures to determine the existing load on a J 

or feeder when all the following conditions are met: 
ice 

I .  The inaxirnum demand data is available in kVA for a minimum of 
a one-year period. 

2. The existing demand at 125% plus the new load does not exceed 
the ampaciiy of the feeder or rating of the service. 

3. The feeder has overcurrent protection in accordance with section 
240-3 and service has overload protection in accordance with 
Section 230-90.” 

Existing load x 125% = 84 kVA x1.25 = 105 kVA 

Exhauster load (based off of fuse size) 

(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 1OW per foot: 

400 X 1OW = 4 kW (4 kVA) 

Existing load: 105 kVA 
Exhauster: 27 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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'IT 
To 

PIT 

S-I 12 SALTCAKE WASTE RETRIEVAL 
TECHNOLOGY DEMONSTRATION PROJECT 

MASTER EQUIPMENT LIST 

SS (SAR 067 REV. I-F, 
ECN 650166, Sec. 4.4.3) 

COMPONENT 
DESCRIPTION / 

FUNCTION 

EXISTING WASTE 
TANKS 

4412-070- 
PDWG-102, 
MDWG-101 

TANK LEAK 

DISTRIBUTION 

PC-3 

TRACE 

OVERGROUND 
TRANSFER SYSTEM: 
ENCASEMENTS 

TRANSFER SYSTEM: 
PIT CONNECTIONS 

HEAT TRACE 

EXISTING OVER 
GROUND TRANSFER 
SYSTEM: 
ENCASEMENTS 

EXISTING OVER 
GROUND TRANSFER 
SYSTEM. 
PIT CONNECTIONS 
(DOGHOUSE AND 
STRONG BACK) 
EXISTING OVER 
GROUND TRANSFER 
SYSTEM: 
HEAT TRACE 

PIPE ENCASEMENTS: 
EXISTING 
UNDERGROUND 
TRANSFER LINE 
PIPING 

EXISTING TANK LEVEI 
MONITORING SYSTEb 

SAFETY CATEGORY 

(REF DOC) 
LOCATION DESIGNATION 

S-FARM. 
s - I  12 GS 

I 
'-IzA PUMP 'IT 

TO 
S-C VALVE PIT 

SS (SAR 067 REV. I -F,  
ECN 650166. Sec. 4.4.3) 

S-a12APUMP 

8 S-C VALVE PIT 

SS (SAR 067 REV. I-F. 'IT ECN 650166, Sec. 4.4.3) 

'-IzA t S-C VALVE PIT 

'IT SS (SAR 067 REV. I-F, 
ECN 650166, Sec. 4.4.3) 

S-c VALVE 'IT SS (SAR 067 REV. I-F. To VALVE ECN 650166, Sec. 4.4.3) PIT 

'IT SS (SAR 067 REV. I-F, To 
VALVE ECN 650166, Sec. 4.4.3) PIT 

I 

$-A VALVE PIT 
To 

'IT' ECN 650166. Sec. 4.4.6) PIT TO SY-02A 

SS (SAR 067 REV. I-F. 

PUMPPIT- I 
S-112 8 
SY-I02 ECN 650166, Sec. 4.4.9) 

SS (SAR 067 REV. I-F, 

SAFETY 
FUNCTION 

ORGANIC SOLVENT 
IRE, FLAMMABLE GAZ 
DEFLAGRATION, 8 

>ElSMlC ACCIDENTS; 
TANK FAILURE 

REVENT FLAMMABLE 
;AS ACCUMULATION 

NONE 

DIRECT LEAKED 
WASTE TO 

STRUCTURE, 
PROTECT PRIMARY 

ENCASEMENT 

PREVENT AEROSOL 
RELEASE, PROVIDE 

SECURE HOSE 
-RANSITION INTO PIT 

PROTECTION FROM 
FREEZING 

DIRECT LEAKED 
WASTE TO 

STRUCTURE, 
PROTECT PRIMARY 

ENCASEMENT 

PREVENT AEROSOL 
RELEASE, PROVIDE 

SECURE HOSE 
-RANSITION INTO PIT 

PROTECTION FROM 
FREEZING 

DIRECT LEAKED 
WASTE TO 

STRUCTURE 

SUPPORT TEMP 
MONITORING: 

PREVENT ORGANIC 
REACTION 

I NPH& 

4412-070- 
CDWG-102, 
PDWG-102, 
MDWG-101 

PC-3 

PDWG-102 

4412-070- pc-l 
PDWG-102 

4412-070- 
PDWG-102 
MDWG-I01 

PC-3 

4412470- 1 
PDWG-102. PC-3 
MDWG-IO1 1 
4412-070- I pc-3 
PDWG-102 

4412-070- 

MDWG-I01 

I 
4412-070- pc-3 
PDWG-I02 

I 
4412-070- 

MDWG-I01 

441 2-070- 
PDWG-I01 1 pc-3 

D-3 



RPP-7526, Rev. 2 

EXISTING PIT 
TRANSFER LEAK 
DETECTION 
SYSTEM(S) 

S-I 12 SALTCAKE WASTE RETRIEVAL 
TECHNOLOGY DEMONSTRATION PROJECT 

MASTER EQUIPMENT LIST 

S-A VALVE PIT, 
SY-A VALVE PIT, SS (SAR 067 REV. I-F. 
& SY-02A PUMP ECN 650166. Sec. 4.4.1 1) TRANSFER ACCIDENl 

MITIGATE WASTE 

PIT 

SAFETY 
FUNCTION 

COMPONENT SAFETY CATEGORY 
DESCRIPTION I I LOCATION I DESIGNATION 

FUNCTION (REF DOC) 

VENT STACK CAM 
INTERLOCK 

EXISTING VENT 
STACK 
CAM INTERLOCK 
SERVICE WATER 
PRESSURE 
INTERLOCK / ALARM 

lSoLATloN VALVES 

I Y 2  
PBID I DWG FORM 

SS FOR HEPA FAILURE I 

TEMPERATURE LIMIT RAD RELEASE '-'I2 (SAR067REV. I-F, ECN 
650166, Sec. 4.4.13) 

LIMIT RAD RELEASE 

PREVENT WASTE 

SY-I02 

SS (SAR 067 REV. 1-F. 
LEAK '-'" ECN 650166, Sec. 4.4.15) WATER SYSTEM 

S-FARM PITS a ss (SAR 067 REV. I-F. LIMIT WASTE 
SY FARM PITS ECN 650166, Sec. 4.4.18) MISROUTING 

I ,.I.. 

PREVENTER 
SALTWELL PUMP 
SYSTEM, 
INSTRUMENTATION 
ANDCONTROL 

5-112 CAMERA 
SYSTEM 

IN-TANK SPRINKLERS 

SS (SAR 067 R1-F. ECN TANK BUMP; PREVENl 
650166, Sec. 4.4.10) ORGANIC REACTION 

EXISTING TANK 
TEMPERATURE 
MONITORING SYSTEM 

4412-070- TSR-006, 

EQUIPMENT 
AC 5.9, IN TANK PDWG-102 PC-1 

241-S-112 GS (SAR067 REV. 1-F, 
S-12A ECN 650166) 

4412-070- pc-l GS (HNF-SD-WM-TSR- TSR-006, 

DIV. 2) EQUIPMENT 
GS (HNF-SD-WM-TSR- TSR-006, 

DIV. 2) 

s- I12 006, AC 5.10, CLASS 1, AC 5.9, IN TANK PDWG-102 

4412-070- pc-l s-112 006, AC 5.10. CLASS 1, AC 5.9, IN TANK PDWG-102 
EQUIPMENT 

I I 

MITIGATE WASTE 
NEW 'IT TRANSFER 
LEAK 
C"CTr..,CI 12A PUMP PIT ECN 650166, Sec. 4.4.11) TRANSFER ACCIDENl 

S-C VALVE PIT, S SS (SAR 067 REV. I-F. 

LIMIT WASTE LEAKED 

EXPOSURE 

s-112 a ss (SAR 067 REV. I-F. LEAK AND 
MASTER PUMP 
SHUTDOWN AND 
ALARM SY-102 ECN 650166, Sec. 4.4.19) 

EXISTING RAW 
WATER SUPPLY 
SYSTEM, SERVICE 
WATER BACKFLOW 

NONE 
GS (SAR 067 REV. I -F,  
ECN 650166) 

4412-070- pc-3 
PDWG-101 

4412-070- pc-3 
PDWG-I02 I 
4412-070- pc-3 
PDWG-102 

I PC-3 

I I PC-3 + PDWG-102 

4412-070- pc-3 
PDWG-I02 

4412-070- 
EDWG-I01 A PC-1 -I- ECN 660754 PC-1 

4412-070- 
No TRANSFER SAFETY FUNCTION 

PIT COVERS AND 
ABOVEGROUND 
STRUCTURES 
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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 241-9112 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. 

Level 2 
Specification 

Section 
1.1.2.1 

3.1.2.1.1 

Requirement or Objective 

The 241-S-112 WRS shall interface with new and 
:xisting utilities and infrastructure systems. The 
ollowing utilities are currently available at the S and 
;Y tank farms. The adequacy of these utilities for 
iccomplishing retrieval will he determined and 
.efined 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-112 WRS is 
documented on H-14.030033, Sheets 1-3. 
The electrical power needs of the 241-S- 
11 2 will he 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 242-S evaporator, at a 
pressure of 482 !&'a (70 psig) (TBR). Raw 
water sources are documented on H-14- 
021831, Sheets 1 and2. 

DST Confinement Subsystem. For the 
combination of waste in tank 241-S-112 
and the dilution fluids required for retrieval, 
the available space in the DST System is 
assumed to require a cross-site transfer for 
retrieval. 

rhe 241-S-112 WRS shall accept control signals 
?om 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 shutdowm signals are 
iesignated safety significant. 

Comments 

h i s  requirement is met at a conceptual 
evel. The 241-S-112 WRS Preliminary 
Sngineering Report (PER) identifies the 
;ystem interfaces with the SSTDST Electrical 
'ower System, Raw Water System, and DST 
lonfinement System. These interfaces will he 
.e-examined and refined, as required, during 
he project's conceptual design phase. 

rhis requirement is met at a conceptual 
evel. The PIC skid will coordinate all 
iecessary local alarms and functions (see 
Irawing 44 1 2-70-IDWG- IO I) .  
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Level 2 
Specification 

Section 
3.1.2.2.1 

3.1.2.2.2 

3.2.1.1.a 

3.2.1.2 

3.2.1.2.a 

3.2.1.2.h 

Requirement or Objective 

The 241-S-112 WRS shall interface with the existing 
tank 2413-112 risers and pump pit shown in 
Drawing H-14-010633, 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 he out of round. 

The 2413-1 12 WRS shall interface with the existing 
risers and pump pits in the DST SY receiver tanks 
shown in drawings H-14-010531, Sheets 1 & 2, Rev. 
7. 
The 241-S-112 WRS shall control structure and 
waste temperatures in tank 24143-1 12 within the 
following specified design limits to prevent tank 
structural failure: 
Temperatures: 
Maximum 149 "C (300 OF) for waste 
Maximum 121 "C (250 OF) for dome 
Maximum change of 11 OC (20 O F )  per day for hulk 
waste temperature in the tank. 
(Note: Operational limitations on in-tank 
temperahrres will be established as part of pre- 
conceptual and conceptual design activities (TBD- 
RPP-8464); however, normal hulk waste temperature 
range for 241-S-112 is 27" to 29 "C [SOo to 85 OF] 
based on data from the Surveillance Analysis 
Computer System and any raw water additions to the 
tank should he at least normal hulk waste 
temperature). 
The 2413-1 12 WRS shall control the waste level in 
tank 241-S-112 to prevent waste overflow 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 2413-1 12 WRS shall prevent the waste level in 
tank241-S-112 fromexceeding 7.11 m(275 in.). 

The 241-S-112 WRS shall limit the hydrostatic 
forces on tank 241-S-112 such that hydrostatic forces 
do not exceed the force equivalent to 275 in. of 
waste with a specific gravity of 2.0. 

Comments 

This requirement is met at a conce] 
level. See 4412-70-CDWG-102, and 
-PDWG-102 for riser usage and prop 
routing. 

This requirement is met at a conce] 
level. See 4412-70-CDWG-102, and 
-PDWG-102 for riser usage and prop 
routing. 
This requirement is met at a coneel 
level. There is. an existing T/C tree i; 
that is currently monitored by the TW 
system. Heat removal can be acconq 
adding more water and/or increasing 
amount of airflow through the tank tc 
specified design limits. 

This requirement is met at a concel 
level. Dip tubes will he used to monii 
in the saltwell, and a leak detection e 
will he provided in the central pump 
Tank S-112. The signals will he mor 
the PIC skid. Specific control and sh 
strategies will be addressed as a part 
conceptual design. 
This requirement is met at a concel 
level. Dip tubes will he used to monii 
in the saltwell as well as specific gra, 
signals will he monitored at the PIC r 
Specific control strategies will he ad( 
conceptual design. 
This requirement is met at a coneel 
level. The design of the sprinkler syr 
associated dissolution process will he 
optimized in conceptual design such 
hydrostatic forces on the tank will no 
the established limits. 
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Level 2 
jpecification 

Section 
5.2.1.2.c 

5.2.1.3 

3.2.1.3.a 

3.2.1.4 

Requirement or Objective 

The 241-S-112 WRS shall minimize, to the extent 
practical, the amount of standing liquids in tank 241- 
S-I12 during retrieval. 

The 241-S-112 WRS shall control the vapor space 
pressure in tank 241-S-112 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 241-S-112 WRS shall control the vapor space 
pressure in tank 2413-112 within the following 
specified design limits to prevent tank structural 
failure: 
1. Ifwastelevelis>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-112 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 Operafion (LCO) 3.2.2, Section 83.2.2) 
and ensures confinement. 
The 241-S-112 WRS shall control the vapor space 
pressure in tank 2413-1 12 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 2.1 of 
the Hanford Site Air Operating Permit issued on 
7/2/01. 

Comments 

rhisrequirement is met at a conceptual 
evel. 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 
.ompromhing th? dissolution proccsb - 
lhis requirement is met at a conceptual 
evel. Apressure transmitter will be provided 
n the dome space of Tank S-I12 to monitor 
iapor 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 at a conceptual 
evel. A pressure transmitter will be provided 
n the dome space of Tank S-I12 to monitor 
iapor space pressure, and an exhauster will 
mist in maintaining an appropriate negative 
iressure with respect to atmosphere. Specific 
:ontrol strategies will be addressed in 
:onceptual design. 

rhis requirement is met in purl at a 
conceptual level. A pressure transmitter will 
,e provided in the dome space of Tank S-112 
:o monitor vapor space pressure, and an 
xhauster will assist in maintaining an 
ippropriate negative pressure with respect to 
mnosphere. The exhauster HEPA filter will 
:estrict particulate emissions, and the existing 
flammable gas monitor will detect any 
langerous buildup of hazardous gasses. 
llonitoring for non-flammable gasses and/or 
:as filtrationkcrubbing has not been addressed 
at  this point in the design. Detailed monitoring 
and permitting issues will be examined during 
:onceptual design. 
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Level 2 
;pecification 

Section 
L2.1.4.a 

3.2.1.5 

3.2.1.5.a 

3.2.1.5.b 

3.2.1.5.c 

3.2.1.5.d 

Requirement or Objective 

Limits on gaseous discharges to the environments 
are specified in Section 3.3.6.3.3, 3.3.6.3.4 and 
3.3.6.3.6. 

The 241-S-112 WRS shall be capable of removing as 
much ofthe 241-S-112 waste inventory (BBI) as 
technically possible with a goal ofremoving 99 
percent ofthe tank contents by volume. Waste 
removal includes retrieving the waste from 
241-S-112 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-112 WRS shall be designed to 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-112 WRS shall be designed to be capable 
ofretrieving 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 kg/L maximum 
Solids Diameter: 275 pm maximum 
Solids Volume Percent: 10% maximum 
Waste Temperature: 80 'C (176 O 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 241-SY-l02/241-SY-101 
ventilation system during waste transfer operations. 

The 241-S-112 WRS shall he designed to operate 
around the existing 2414-1 12 "in-tank-hardware'' 
(as necessary (e.g., installed equipment, wires, 
SO-100 A steel tapes, and other debris. 

Comments 

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

This requirement is met in part at a 
conceptual level. Water will be applied to the 
saltcake using sprinklers, and the dissolved 
saltcake waste will be transferred from Tank S- 
112 to Tank SY-102 using a combination of 
new overground hose-in-hose and existing 
piping and valve pits. See drawing 4412-70- 
CDWG-102 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 fromTank S-112. 

This requirement is met in part 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). 
This requirement is met in part at a 
conceptual level. The proposed design is 
capable of retrieving liquids from Tank S-I12 
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 to 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. 

E-6 



RPP-7526, Rev. 2 

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 

3.2.1.6.1.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-112 WRS shall monitor and control the 
process for retrieving waste from tank 241-S-112. 

Waste removal process parameters (e.g., 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 2413-1 12 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 ofproviding 
real time video monitoring of in-tauk 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-112 WRS 
shall include features to support shut down of the 
241-S-112 ventilation upon detection of unfiltered 
releases from tank 241-S-112. See Sections 
3.3.6.3.3 and3.3.6.3.4. 
The 241-S-112 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 (TBD-RPP-8465.) 
The 2414-1 12 WRS design shall be capable of 
detecting liquid waste releases from 241-S-112 
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 andlor the 
existing system at the 242-S building, as 
appropriate. A link between monitoring 
systems will be established. 
This requirement is met at 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 at 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 part at a 
conceptual level. For convenience of 
operations and consistency with previous 
saltwell practices, the saltwell shd  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 rise 
6. 
This requirement is met in part at a 
conceptual level. Existing transfer lines will 
drain to pits and follow pit drains back to the 
respective tank. This is not true for the sectioi 
of temporary hose-in-hose pipe. 
This requirement is met at a conceptual 
level. A shutdown of the waste retrieval systei 
will be located at the PIC skid as well as the 
242-S 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 at a conceptual 
level. All anticipated control and monitoring 
parameters have the capability to be recorded 
and/or logged. 

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

Section 
3.2.1.6.2.a 

3.2.6.1.2.b 

3.2.1.6.3 

3.2.1.7 

3.2.1.8 

3.2.2, 1" 
bullet 

3.2.2,2"' 
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-112 WRS design shall allow for 
measuring and calculating the residual waste in 241- 
S-112 to evaluate the tank241-S-112 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 measuring/calculating 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-112 WRS may impose axial loads on 4 
in. risers not to exceed 227 kg (500 lb), or impose 
moments not to exceed 339 N.m (250 ft-lbs) (TBR, 
see Appendix A remarks). 
The 2413-1 12 WRS may impose axial loads on 12 
in. or larger risers ofno more than 1362 kg (3000 Ib) 
or impose a moment of no more than 2034 N.m 
(1,500 ft-lbs) (TBR, see Appendix A remarks). 
The bottom surface of tank 241-S-112 may be used 
to support in-tank equipment. The maximum load 
imparted by the 241-S-112 WRS shall not exceed the 
value given by the formula: 

W = 2,190 x (load area diameter [cm.] + 
10.8) (N) 
(W = 1,250 x (load area diameter [in.] + 
4.25) (Ibf.)) 

The 241-S-112 WRS shall not exceed the maximum 
dome loading on existing SSTs and DSTs specified 
in HNF-IP-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 part 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, but engineering judgment 
indiuatrs that these levels will not he exsccdcd 
'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 in 
similar environments. 

The 241-5-1 12 WRS design shall have the reliability 
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-112 WRS above-grade active components 
shall have a minimum design life of three years with 
or without preventative maintenance, regardless of 
operation. 

The 24143-1 12 WRS components, to the extent 
practical, shall be of modular design for removal, 
repair, or replacement. 

The 2413-1 12 WRS shall be designed for the 
natural environmental conditions specified in HNF- 
SD-GN-ER-501, Rev. 1. Guidance on the application 
ofHNF-SD-GN-ER-501 to the 241-$112 WRS will 
be provided to the architect and engineer under a 
separate cover. 

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

Section 
5.2.5.1.b 

i.2.5.2.1 

i.2.5.2.2.a 

1.2.5.2.2.b 

3.2.5.2.2.c 

3.2.5.2.2.d 

Requirement or Objective 

The 241-S-112 WRS shall be designed to withstai 
the natural phenomena hazards as specified in 
HNF-IP-0842, Volume IV, Section 3.14. Guidan, 
on the application of HNF-IP-0842, Volume IV, 
Section 3.14 to the 241-S-112 WRS will be provil 
to the architect and engineer under a separate cov, 

241-S-112 WRS equipment in contact with the tal 
waste shall be designed to perform its intended 
function in the chemical environment in the tanks 
This environment and its context is described in 
“F-SD-WM-SP-012, Rev. 2, Appendix B. 

The 2413-103 WRS shall be designed for operat 
in the following 2413-103 in-tank environmental 
conditions: 
In-tank radiation dose rate: 
defined in UP-7515, Rev. 0 include: 

The penetrating dose at the waste 
surface is estimated to be 83 radihr. 

The nonpenetrating dose at the wast 
surface is estimated to be 765 r a d h  

Dose rates to equipment submerged 
the waste material would be roughl) 
double the surface numbers. 

The primary nuclide gamma energy 
I3’Cs at 0.667 MeV. 

The 241-S-112 WRS shall he designed for operat 
in the following 241-S-112 m-tank envuonmenta 
conditions: 
In-tank humidity range: I O  to 100 percent 

The 241-S-112 WRS shall be designed for operat 
in the following 241-S-112 in-tank environmenta 
conditions: 
Liquid Waste pH range: 13.48 to 13.65. (prior to 
dilution) 

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

Comments 

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. 

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 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 f a m  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 
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Level 2 
ipecification 

Section 
i.2.5.2.2.e 

i.2.5.2.2.f 

1.2.5.2.3 

1.2.6 

1.2.7 

1.2.8 

1.3.1.1 

1.3.1.2.1 

Requirement or Objective 

The 241-S-112 WRS shall be designed for operatii 
in the following 241-S-I 12 in-tank environmental 
conditions: 
Vapor space Pressure: See Section 3.2.1.3 (Note t 
Operation will not continue at positive tank 
pressures, but the system may be subjected to then 

The 241-S-112 WRS shall be designed for operatii 
in the following 241-S-112 in-tank environmental 
conditions: 
Flammable Gas: Detectable levels of ammonia, 
hydrogen, nitrogen dioxide, non-methane organic 
compounds, methanol, ethanol, acetone, toluene, a 
3-methyl-hexane are contained in 241-S-112. 
Ammonia was the only analyte with a result great€ 
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-112 WR! 

Upon delivery, the 241-S-112 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 feature 
that allow for the operational flexibility to transfer 
tank241-S-112 contents to any 241-SY TankFam 
DST receiver. 
The 241-S-112 WRS mobilization subsystem shal: 
be designated to be capable of being relocated to 
another Hanford SST for waste retrieval operation 
with existing Hanford Site rigging and transport 
equipment. 
The 241-S-112 WRS shall not add any material t h  
will prohibit waste transfer from tank 2414-1 12 ti 
tank SY DST receiver tank in accordance with Hb 
SD-WM-OCD-015, Rev. 3a. 

241-S-112 WRS process piping shall be designed 
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 conceptual 
level. Detailed component selection will he 
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 
personael. 

This requirement is met at  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 opeIations - - 
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 conceptual 
level. The modular design of WRS 
components will facilitate relocation of these 
WRS to alternate locations as required. 

This requirement is met at  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. 

E-1 1 



RPP-7526, Rev. 2 

Level 2 
ipecification 

Section 
,.3.1.2.2 

i.3.1.2.3 

i.3.1.3 

1.3.1.3.1 

1.3.1.3.2 

1.3.1.4.a 

1.3.1.4.b 

!.3.1.4.c 

Requirement or Objective 

241-S-112 WRS process piping shall conform, as a 
minimum, to the requirements of ASME B31.3, 
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 241-S-112 WRS shall have features that 
preclude contamination of the raw water system with 
tank contents. 
The 241-S-112 WRS raw water backflow prevention 
systems physically connected to active water transfer 
system components shall be designed to he operable 
during transfers. 

The 2413-1 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 
notbeusedinthedesignoftbe241-S-112 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 he 
performed in conceptual design, but to the 
extent possible, major equipment bas 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 S A R .  
This requirement is met at a conceptual 
level. The existing raw water supply employs 
double back flow prevention. 
This requirement is met at a conceptual 
level. Detailed material selection will be 
performed in conceptual design, hut to the 
extent possible, major equipment has been 
specified using standards and sonrces 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 
currently no plan to use lead in this design. 
This requirement is met at a conceptual 
level. Detailed 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 
Specification 

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 2413-1 12 WRS and its subsystem shall be 
designed in accordance with the performance and 
design requirements of ASME N509 and 
ASME AG-1. 
All electrical equipment used in the 241-S-112 WRS 
design shall be listed, or labeled, by a nationally 
recognized testing laboratory such as Undenvriters' 
Laboratory. Equipment 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-112 WRS shall comply with 
electromagnetic radiation emission requirements set 
forth in HNF-2962, Rev. 0. 

The 241-S-112 WRS shall label new equipment 
andor modifications to existing equipment in a 
standardized format in accordance with the tank farm 
labeling program as specified in HNF-IP-0842, 

- .~ - Volume 11. Scsrion 6 I 
The rrquirrments lnr i\orkmanship are to he 
addressed in lower level design documentation 
(drawings, procurement specifications, etc.) created 
by the project. 
The 241-S-112 WRS design shall incorporate 
standardization of like-function components, as 
practical. 

The 2413-1 12 WRS shall be designed to protect 
workers from occupational radiation exposures in 
accordance with the requirements contained in HNF- 
5183, Rev. 0. 
The 241-S-112 WRS design shall keeu Dersonnel - .. 
exposures as low as reasonably achievable 
(ALARA). 

Comments 

rhis requirement is met at a conceptual 
level. Detailed material selection will he 
performed in conceptual design, but to the 
Extent possible, materials have been specified 
using standards and sonrces used by tank farms 
Engineering and operations personnel. There is 
currently no plan to use hydraulic fluid in this . .  
design. 
This requirement is met at a conceptual 
level. More detailed implementation of this 
requirement will occur during conceptual and 
definitive design. 
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. 

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 bas been specified 
using standards and sources used by tank farms 
engineering and operation, pcrsonncl 
I'his requirement is niet at a conceptual 

- .~ 

level. The equipment is capable of being 
monitored remotely, and the simple design will 
keep operator exposure to ALARA levels. 
This requirement is met at a conceptual 
level. The equipment is capable of being 
monitored remotely, and the simple design will 
keep operator exposure to ALARA levels. 
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RPP-7526, Rev. 2 

Level : 
Specifica 

Sectioi 
3.3.6.1.3 

3.3.6.2 

3.3.6.2.1 

3.3.6.2.2 

3.3.6.2.3 

3.3.6.2.4 

Requirement or Objective 

The 241-S-112 WRS shall incorporate design 
features that comply with the requirements of 29 
CFR 1910, Subparts D, E, G, H, J, L, M, 0 and S 
in accordance with HNF-IP-0842, Volume IX, 
Section 1.1, Rev. 3. 

The 241-S-112 WRS shall be designed to avoid 
damage to other components. 

The 2414-1 12 WRS design shall analyze resona 
frequencies particular to such components as the 
pump installation. The design of sprinklersinozzb 
suspended through risers to preclude damage to th 
tank stmcture from resonant frequencies, will aka 
designed to eliminate vibration problems such as 1 
harmonics in the pump’s normal operating range. 

The 2414-1 12 WRS shall be designed to ensure 
proper structural strength, compatibility with was1 
and protection against corrosion in accordance wi 
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 tht 
function of the DST System nor exceed the DST 
design limits specified in HNF-SD-WM-TRD-00: 
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 he 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 fue suppression 
system is merited financially. 
This requirement is met at  a conceptual 
level. 
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Level 2 
5pecificatioi 

Section 
3.3.6.2.5 

3.3.6.3.1 

3.3.6.3.2 

3.3.6.3.3 

3.3.6.3.4 

3.3.6.3.5 

Requirement or Objective 

The 2413-1 12 WRS design and operation shall 
consider the operational limits of the DST receiver 
tank specifiedin OSD-T-151-00007. 
The 2413-1 12 WRS shall incomorate secondarv 
containment and leak-detection design features in 
accordance with 40 CFR 264.193, WAC 173-303- 
640 (4), and DOE Order 5820.2A2, Chapter 1, 
Section 3.B(2) and (3). 

The 241-S-112 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-112 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 241-S 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, 
Volume VI, Section 1.7. 
The system shall he designed in accordance with the 
radiation release limits specified in 10 CFR 20 and 
WAC246-247. 

Comments 

This requirement is met at  a conceptual 
level. 

This requirement is met in part at the 
couceptual level. Hose-in-hose and leak 
detection systems will be employed as shown 
on drawings 4412-70-MDWG-101 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 at the 
conceptual level. Hose-in-hose and leak 
detection systems will he employed as shown 
on drawings 4412-70-MDWG-101 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 part 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 andior gas filtratiodscruhbing 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 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. Leak detection will be employed 
in pump and valve pits. 
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Level 2 
Specification 

Section 
i.3.6.3.6 

3.3.7 

3.3.8 

3.3.8.1 

3.3.8.2 

~ ~~ ~ 

Requirement or Objective 

The design of the 241-S-1 I 2  WRS shall comply with 
INF-SD-WM-TSR-006, Rev. 2 and HNF-IP-1266, 
<ev. 2, Administrative Control 5.10, or demonstrate 
iafety requirements equivalent to those set forth in 
hese requirements through evaluation by the 
ilammable Gas Equipment Advisory Board. 
nterpretation of applicability to the ignition set 
:ontrols No. 1 and 2 shall he determined by the 
ilammable Gas Equipment Advisory Board. 
The 241-S-112 WRS shall he designed for 
:ompliance with DOE Order 643<1A, Section 1300- 
12, “Human Factors Engineering.” 

The 241-S-I12 WRS shall be designed for ease of 
lecontamination during operation and for 
lecommissioning at the end of system life in 
iccordance with DOE Order 6430.1A, Sections 
1110-99.0.1,0205-2, and 1300-1 1. 

Waste Pipe Gravity Drain. The 241-S-112 
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 2414-112 WRS in-tank 
equipment will use water or CHG approved 
solution as the decontamination fluid. 

rhe 241-S-112 WRS shall be designed to be 
.etrievable from the tank in the event of failure. 

rhe 241-S-103 WRS in-tank equipment shall he 
lesigned to he 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-112 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 part at a 
conceptual level. All new equipment that is 
external to the tank is modular, above ground, 
and intended to he 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 requirement 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 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. 
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Level 2 
ipecification 

Section 
1.3.9.1 

i.3.9.2 

1.3.9.3 

3.4.1.1 

3.4.1.2 

3.4.2 

3.5.1.1 

3.5.1.2 

Requirement or Objective 

The 241-S-112 WRS shall be designed to store, 
transfer, and transport radionuclides in a manner that 
prevents criticality in accordance with HNF-IP-1266, 
Rev. 2. Section 5.7 

The 241-S-112 WRS and its components shall he 
designed in accordance with the safety classification 
for each. 

The 241-S-112-WRS and its components safety 
classification shall be determined using the process 
described in HNF-IP-0842, Volume IV, 
Section 6.12; Section 6.11; Section 6.10; and 
Section 6.9. The sections of HNF-IP-0842 are based 
on the guidelines in HNF-SD-WM-SAR-067, 
Section 3 .  

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

Engineering documents shall be developed in 
accordance with HNF-IP-0842, Volume IV, 
Section 3.5. 

All SSCs shall be incorporated into the master 
equipment list in accordance with <TRD>. 

The 241.5-1 12 WRS operation shall be remote, 
wherever practical, to minimize exposure and 
contamination. 

The 24123-1 12 WRS remote, limited, or contact 
maintenance requirements shall he implemented with 
current regulatory requirements, policies, and 
procedures. 

Comments 

Unknown whether this requirement is met. 
The solid radionuclide inventory should be 
verified by analysis of S-112 solids prior to 
dilution and transfer. Of particular interest wi 
be the insoluble radionuclide inventory, whicl. 
include the transuranics that will he left behini 
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 he 
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 part of defmitive design. 

This requirement is met at a conceptual 
level. Document Control is in accordance wit 
the HND QA manual (QAM-"-01, Section 
6), and the associated implementing proceduri 
(QIP 401). These contract-used documents 
comply with equivalent sections ASME NQA 
1 (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 ha 
been prepared, including major structures, 
systems, and components (SSCs). 
This requirement is met at a conceptual 
level. Detailed maintenance requirements wil 
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, existin: 
maintenance procedures may apply or he easi 
modified. 
This requirement is met at a conceptual 
level. Detailed maintenance requirements wil 
be addressed in conceptual and detailed desig 
but to the extent possible, the systems and 
equipment used in this design have been 
patterned after saltwell pumping operations. i 
such, existing maintenance procedures may 
apply or he easily modified. 
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Level 2 
Specificatioi 

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 2414-1 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-112 WRS equipment located inside the 
SST, DST, or transfer-associated stmcture shall be 
designed to require no calibration after installation. 

The minimum number of spares for like components 
shall be detemined during design of the 241-S-112 
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 componenls i n d l c d ,  2s practical 
In-tank hardware preventing or interfering with thc 
installation and operation of the 241-S-112 WRS 
shall be considered for removal prior to retrieval 
operations. 

The 241-S-112 WRS shall comply with the 
requirements of HNF-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 P I P  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 in part at a 
concep&al 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 support the system operation. 
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Level 2 
Specification 

Section 
1.6 

3.9 

t.1 

1.1.1 

1.1.2.1 

1.1.2.2 

1.2 

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 IO. 

The 241-S-112 WRS shall be designed such that 
access controls to radiation and high-radiation areas 
meet the requirements ofHNF-5183, Rev. 0. 

Design verification shall he performed on the 241-S- 
112 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 ofthis 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 ofthe 2413-1 12 WRS 
(as determined through addressing requirement 
4.2.3) shall be the subject of a system qualification 
test. 

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

The 241-S-112 WRS design verifications shall be 
conducted in accordance with HNF-IP-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, it 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 cument design. 
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Requirement or Objective 

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

ipecification 
Section 

..2.1 

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 he 

1.2.2 
initiated as part of the conceptual design. 
This requirement is not applicable at  the 
pre-conceptual design stage of development. 
Desian verification of the preliminarv 

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

Qualification Testing. 

Review. 

Alternate Calculations. 

At least one verification method will he 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 he 
included in this document at the conclusion of 
conceptual engineering activities or he included in a 
lower level document. 

E-20 
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engineering (pre-conceptual design) 
documentation is not required, per the contract 
documents. Identification of design 
verification methods applicable for each of the 
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