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ACRONYMS AND ABBREVIATIONS 

CAM 
CFR 
COB 
DCRT 
W E  
DST 
fl 
gal 
GRE 
HEPA 
HLW 

ICD 
kW 
LAW 
LCO 
LFL 
m 
PC 
SHMS 

SST 
VFD 
WCA 
WFD 
w.g. 

hP 

SPG 

Ccrtilicd 

Dilucnt 

Homogenized 

LAW 

continuous air monitor 
Code of Federal Regulations 
clean-out box 
double-contained receiver tank 
U.S. Department of Energy 

feet 
gallon 
gas release event 
high-cficiency particulate air 
high-level waste 
horsepower 
interface control document 
kilowatt 
low-activity waste 
limiting condition of operation 
lower flammability limit 
meter 
Privatization Contractor 
Standard Hydrogen Monitoring System 
specific gravity 
single-shell tank 
variable-frequency drive 
waste compatibility asscssment 
waste feed delivery 
water gauge 

d ~ ~ b l e - ~ h e l l  tank 

DEFINITIONS 

The w e  has been sampled and meets the criteria of 
BNFL-5 193-ID-I 9. Interface Control Document for Low-Activity 
Waste Feed. for the given transfer. 

Raw water, or water with added caustic andor nitrite compounds. 
which may be temperature adjusted. 

The waste has been sufficiently mixed to meet the requirements for 
qualification and certification. 

Low-activity waste as defined in DOE Contruct 
DE-ACO6-96RL 13308. Waste Treafment Planf. Specification 7. 
"Low-Activity Waste Envelopes Definition" (BNFL 1996). 

V 
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LAWftI1.W Plant 

Mobilize 

Multimodcd 

Qualified 

Transfer 

Waste Envelope 

Wastt Fccd 

Watch List T a n k  

The vitrification facility to be built by the Privati7ation Contractor. 

The process of resuspcnding settled sludge from the bottom of the 
tank. 

A function performed concurrently with several other functions. 

The waste has been determined to be pumpable. 

The process of moving waste from one tank to another or from one 
tank to the LAWM1.W Plant. 

Waste defined per DOE (bnfrucr DE-AC06-96RL13308, Warre 
Treufmenf Plant, Specification 7. "Low-Activity Waste Envelopes 
Definition" (BNFL 1996). 

Waste slurry to be transferred to the LAWMLW Plant; it contains 
a mixture of solids and liquids. 

With respect to LAW, tanks 241-AN-103, -104. -105, 
24 I -AW-IO1 , and 24 I -SY-103. 

vi 
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LOW-ACTIVITY WASTE PROCESS CONTROL STRATEGY 

1.0 INTRODUffION 

Low-activity radioactive wastes stored in underground storage tanks at the LIS. Department of 
Energy (DOE) Hanford Site are scheduled to undergo vitrification before final disposal. The 
initial phase (Phase I E) of the low-activity waste (LAW) feed delivery process includes retrieval 
ofwastes from tanks at the 241-AN. 241-AP, 241-AW. and 241-SY Tank Farms. The waste 
contained in the LAW source tanks typically is made up of a settled sludge layer covered by a 
layer of liquid supematant. The sludge layer has a tendency to retain gases. some of which are 
flammable, that are constantly being generated by the waste. Some of the gas escapes from this 
sludge layer on a relatively constant basis; however, a portion of the gas builds up and can result 
in relatively large releases over a relatively short period of time. These large rapid releascs are 
referred to as gas release events (GRE). In addition, there may be a partially dried layer of 
solids, commonly called the crust. floating on top of the waste. Nor all layers exist in every tank. 
In general, the waste retrieval process includes transferring supernatant to staging tanks, 
dissolving salts, transferring dissolate to the LAWhigh-level waste (HLW) Plant, homogenizing 
the supernatant, and transferring supernatant to the LAWfiILW Plant. Transfers will be via 
underground pipelines. 

Although incidental insoluble solids will be transfenrd with the supernatants and salt solutions. 
most insoluble solids are expected to settle and remain in the source tanks. 

1.1 SCOPE 

The primary purpose of this document is to describe the overall process control strategy for 
monitoring and controlling the functions associated with the Phase I B LAW feed delivery. This 
document provides the basis for process monitoring and control functions and requirements 
needed throughout the Double-Shell Tank (DST) System during Phase I B LAW feed delivery. 

This document is intended to be used by (1 )  the developers of the future Process Control Plan 
and (2) the developers of the monitoring and control system. 

This document is based on the Case 3, Project Planning, DST use scenario. which was the 
applicable baseline when this document was first prepared. Case 3S6D. 2006 Hot Starc, will be 
documented in Revision 2 of HNF-SD-WM-SP-012 and will x r v e  as the baseline case for the 
Readiness to Proceed-2 River Protection Project milestone. Case 3S6D incorporates changes to 
Case 3 to resolve feed staging tank issues, reflect changes in the assumptions. and include 
additional programmatic constraints, as dimted  by the DOE Otlice of River Protection (ORP). 
Preliminary quantitative and qualitative assessments were performed to determine the effect of 
these changes to this document. Generally, the requirements developed in this document were 
determined to be insensitive to the aforementioned changes; that is. the fundamental system-level 
requirements remained constant between Cases 3 and 3S6D (e.g., Case 3 included retrieval of 
single-shell tank (SST) waste as a part of the extended order. and Case 3S6D includes retrieval 
of SST waste as a part of minimum-order and extended-order quantities). In instances where 

1 - 1  
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quantitative assessments were performed, the enveloping case was selected to develop the 
requirements. 

Performance requirements for the DSTs. which include the available storage and staging 
capacities, waste sources and volumes. physical, chemical, and radiological waste properties for 
storage/preparation/transfer, utility requirements. and transfer rates. are given in HNF-2 168. 
Performonce Requirements /i>r the Double-Shell Tunk .Yystem: Phaw I .  

Requirements for monitoring and control instrumentation, including performance requirements, 
physical characteristics, environmental conditions, reliability, maintainability. and 
transportability are given in IINF-4155. Dvuble-Shell Tunk Monitor und C'ontrol Subsystem 
Specificution. 

The DST System includes six tank farms containing a total of 28 DSTs. Five of the DST farms 
are located in the 200 East Area (24 1 -AN. 24 I -AP. 24 1 -A W. 24 I-AY. and 24 I -AZ), and one is 
located in the 200 West Area (241-SY). The four tanks in the 241-AY and 241-AZ Tank Farms 
are designed to store high-heat or "aging" waste and have a design stora e capacity of 3.800 m' 
( I  Mgal) each. Each of the other DSTs has a design capacity of 4,390 m ( 1  . I  6 Mgal) per tank. 
Tank 241-AN-107, with a capacity of 4,390 m' ( I  .I6 Mgal), could be used as an aging-waste 
storage tank. The planned use of the DSTs during Phase 1 Waste Feed Delivery is detailed in 
HNF-SD-WM-SP-0 12. Tunk Wuste Remediation System Operution und Utilizution Plan to 
Support Warre Feed Delivery. 

5 

1.2 DOCUMENT ORGANIZATION 

This document is organized as outlined below. 

Section 1.0, "Introduction," includes a brief description of the scope of the process 
control strategy. the document organization, and the general assumptions used in 
developing the process control strategy. 

Section 2.0. "Process Overview." breaks the DST System functions down according to 
the functional decomposition presented in HNF-5 136, Funcrionul Anulysis /or 
Double-Shell Tunk Subsystems, and describes existing retrieval systems at the tank farms 

Section 3.0, "Process Control." describes the general objectives of the process control 
strategy, with reference to the matrices in Appendix A and the logic diagram in 
Appendix B. The specific process control strategy requirements for each of the 
functional decompositions in Section 2.0 are discussed. The general requirements of the 
instruments and equipment are also described. 

Section 4.0, "References," provides full reference citations for references used in the 
document. 

Appendix A. "Process Control Strategy Matrices," contains the breakdown of storage. 
preparation, and transfer functions. with associated process concerns. potential control 
variables, choice of controlling variables (monitored or controlled). and the basis for 

1-2 
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1.3 

control variable selection. Two sets of matrices are provided, "Existing Process 
Concerns," and "Control Variable Consideration for Future Development." 

Appendix B, "Process Control Strategy Logic Diagram," contains the logic train 
associated with requirements developed in Section 3.0 and Appendix A. The logic 
diagrams indicate the types of decisions required (administrative or control logic) to 
operate each function (storage. preparation. or transfer). 

Appendix C, "Low-Activity Waste Process Control Strategy Task Team Decisions 
Meetings Minutes." provides documentation of decisions regarding the HL W and LAW 
process control strategy. Some decisions are on an interim basis, pending formal 
resolution. 

Appendix D, "Low-Activity Waste Process Control Strategy Unresolved Issues," 
contains a list of issues that need to be resolved to document fully the selection of the 
specific controlling variables as detailed in the matrices (Appendix A) and logic diagram 
(Appendix B). 

ASSUMPTIONS 

The following assumptions were made in the preparation of this document 

LAW feed staging Case 3 (HNF-SD-WM-SP-012) is used as the basis for this document. 

Mixer pumps, if required, will be able to mobilize the required quantity of waste feed in 
LAW source and staging tanks. Per Case 3S6D. LAW in SSTs may be mobilized by 
means other than mixer pumps. 

Instrumentation to measure solids mobilization, blending, and suspension parameters, 
including the suspended solids profiler, gamma profiler, and ultrasonic interface level 
detector, will be tested in conjunction with mixer pump testing (HNF-SD-WM-PTP-027, 
Mixer Pump Test Plan for Double-Shell Tank 241-AZ-101). Successful testing of these 
instruments may justify monitoring additional process control parameters. 

Only parameters that have been monitored or measured previously or can be proven to be 
measurable will be used for monitoring and control of LAW feed delivery. 

New transfer pumps, if installed in tanks with solids layers, will have adjustable suction. 

The waste retrieval and delivery process for Phase 1 B LAW feed is as described in 
Section 2.2. 

1-3 
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2.0 PROCESS OVERVIEW 

2.1 DOUBLE-SHELL TANK SYSTEM 
FUNCTIONS 

The LAW feed process has been broken down into three separate system-level functions, as 
described in HNF-SD-WM-TRD-007, Sy.stern Specification for fhe Douhle-Shell Tank Sy.slern: 
Store Waste in DSTs, Prepare Waste in DSTs. and Transfer Waste. Waste storage includes those 
functions required for monitoring and controlling the stored waste in DSTs and for receiving 
wastes from other tanks. Waste preparation includes those functions required for sampling, 
dissolving, and homogenizing the waste for transfer. Waste transfer functions are those required 
for transferring the waste contained in source or staging tanks to other tanks and to the 
LAW/HLW Plant. The waste storage function is multimoded, i.e.. performed simultaneously 
with the waste preparation and waste transfer functions; therefore. waste storage monitor and 
control functions must account for differing performance levels. depending on the activity being 
performed in the tank. 

The Level 1 functional flow diagram is shown in Figure 2- I .  It  provides the framework within 
which the process control strategy is performed and documented. The functions depicted in 
Figure 2-1 that pertain to the LAW process control strategy are as follows: 

Transfer LAW Cross-Site 

Store Waste in EasWest  Area DSTs 
Prepare Waste in EaslAKest Area DSTs 
Transfer Waste to LAW Staging Tanks 

Prepare LAW in LAW Staging Tanks 
Transfer LAW Supernatant to LAWMLW Plant. 

The majority of the LAW feed delivery activities will take place in the 200 East Area; however. 
the 200 West Area DST System Activities are included. because 200 West Area 
Tank 241-SY-101 is a P k  IB LAW source tank. Existing supernatant stored in source tanks 
is sent to staging tanks via the Transfer Waste to LAW Staging Tanks function. Supernatant is 
homogenized via the Prepare LAW in LAW Staging Tanks h t i o n  and Sent to the LAWMLW 
Plant via the Transfer LAW Supernatant to LAWMLW Plant function. Salt dissolution is 
accomplished via the Prepare Waste in EaSWest Area DSTs function and Sent to the 
LAWMLW Plant via the Transfer LAW Supernatant to LAW/HLW Plant function. Waste is 
transferred from the 200 West Area to the 200 East Area via the Transfer LAW Cross-Site 
function. 

2- I 
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2.2 PROCESS DESCRIPTION 

A typical process flowsheet that describes the process for retrieval and delivery of waste feed is 
given in HNF-1939, Waste FeeJDelivery Technical Eusis, Vol. 11. “Waste Feed Delivery 
Flowsheet for Tank 241-AN-104.’’ Rev. Oc. Flowsheets describing transfer of additional HLW 
feeds from other source and staging tanks are also available. Recent interim guidance was 
provided in Letter 73600-99-006. fnterim Guidance on f-4 W R e t r i e d  Strutew (Treat 1599) 

In general, the overall process for Phase I B LAW feed delivery is as follows. Not all process 
steps are required for each LAW tank. 

Store Waste in EastlWest Area DSTs 

Tank parameters are monitored and controlled to ensure containment and safe storage 
during waste retrieval activities. 

Prepare Waste in FktlWest Area DSTs. 

Diluent is added, and the majority of the precipitated salts in the source tanks are 
mobilized and dissolved. When the salt-dissolution step is complete. undissolved solids 
are allowed to settle. 

Transfer Waste to LAW Staging Tanks. 

LAW supernatants arc decanted to LAW staging tanks. Selected source tanks are 
monitored for gas releases during transfers. Supernatants being transferred to the staging 
tanks must be sampled and qualified first. 

Transfer LAW Cross-Site. 

Waste is transferred from the 200 West Area tank to the 200 East Area tank. 

Prepare LAW in LAW Staging Tanks. 

Supernatants in staging tanks are homogenized. then sampled, qualified. and certified 
before transfer to the LAWMLW Plant. 

Transfer LAW Supernatant to LAWMLW Plant. 

Supematant in some source tanks is decanted directly to the LAWMLW Plant. 
Supernatant in staging tanks is homogenized, sampled, qualified, and certified before 
transfer to the LAWMLW Plant. Salt dissolates to be transferred are sampled, qualified. 
and certified before transfer to the LAWMLW Plant. The salt dissolates are decanted 
directly to the LAWMLW Plant. 

The process description for each of the LAW feed delivery functions is described below. 
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2.2.1 Store Waste in EastWest Area DoublcShell 
T 8 n k  

The process activities included in the Store Waste in h t / W e s t  Area DSTs function are 
primarily monitoring and control of tank parameters to ensure containment and safe storage of 
the waste during retrieval activities, such as waste transfers. waste preparation. and blending. 
Waste confinement is evaluated by monitoring for waste leakage in the tank annulus and 
monitoring for confamination in the ventilation exhaust stacks. Parameters monitored include 
waste volume. waste temperature. tank-structure temperature. and dome vacuum. Where 
provided, vapor space hydrogen concentration will be monitored and in-tank. closcd-circuit 
television cameras will provide views of the in-tank environment. 

2.2.2 Prepare Waste in EastWest Area DoubltShell 
T8nks 

The major process steps of the Prepare Waste in East/West Area DSTs function are an optional 
crust-softening step. salt dissolution. and solids settling. If crust softening is required. the 
floating solids will be softened and dissolved partially by adding diluent or by using the transfer 
pump to recirculate diluted supernatant to the top of the waste. "Diluent" refers to water 
supplied by the Diluent and Flush Subsystem. Diluent may consist of raw water or chemically 
adjusted water. depending on the requirement, and also may be temperature-adjusted. The 
diluent may be chemically adjusted, as necessary, with sodium hydroxide and sodium nitrite for 
corrosion inhibition. The Diluent and Flush Subsystem also supplies flush solution for flushing 
transfer lines after waste transfers. Transfer lines are flushed to prevent accumulation of solids 
and to provide corrosion protection. 

Depending on the total volume of waste in a tank, an initial transfer of a portion of the 
supernatant may be necessary to allow sufficient water or diluent addition for the saltdissolution 
step. In the saltdissolution step, most of the settled, undissolved salts in the sludge layer are 
dissolved by diluting, mobilizing, and mixing with submerged jet mixer pumps. As the liquid 
level of the tank is reduced, incremental lowering of the mixer pump will allow startup of the 
pump by placing the pump suction in liquid. Diluent can be added directly on top of the waste 
and at the suction of the transfer pump. With the pump off, the diluent flows into the tank. 
dissolving and diluting the waste at or near thc point of entry. The mixer pumps can be operated 
with the n o d e s  in a fixed position or in the oscillating mode. In the oscillating mode, the two 
diametrically opposed n o d e s  arc rotated back and forth through 180 degree arcs. Tanks with 
the potential for production of flammable gas will be monitored for lower flammability limit 
(LFL). If necessary, flammable gas concentration will be monitored by sampling. If flammable 
gas concentrations in the tank headspace exceed 25 percent of the LFL during the mixing 
process. the mixer pump will be shut off and not restarted until the Ventilation Subsystem 
reduces the concentrations of flammable gases. A GRE m a y  result in mixer pump shutdown, if 
permissible operating parameters arc exceeded, per Sections 3.2.2.2 through 3.2.2.5. 

Alternative methods for salt dissolution include ( 1 )  water jetting. in which the dilution water is 
introduced near the bottom of the tank with horizontal jets pointed circumferentially, resulting in 
thorough mixing of the tank contents, and (2) recirculation of the tank contents by the transfer 
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pump, in which the recirculated transfer pump discharge is introduced at a location that 
establishes a wide mixing 7me. 

After the waste is diluted and mixed, the mixer pump is turned off and the undissolved solids are 
allowed to settle. In situ solids distribution and settled-solids level data are collected. and 
samples are analyzed to verify adequate dissolution of the waste. Additional mixing time and/or 
diluent addition may be provided if necessary. After verification that the waste has been 
adequately diluted and mixed and the solids have settled. preparations are initiated for waste 
transfers to the LAWMLW Plant. Preparation for transfer includes determining the 
settled-solids level in the tank so the transfer pump suction can be positioned to avoid drawing in 
undissolved solids that could plug transfer lines or exceed feed specifications. 

2.2.3 Transfer Wutc I o  Low-Activity W8stc St8ging 
T80k 

Before transferring any waste to tanks containing residual heels. consideration will be given to 
the effects of combining different types of waste envelopes. Additionally, for retrieval 
operations involving transfers, CPS-T- 149-0001 0. Criliculify Prevenfion Spcificurion, requires 
that a criticality safety evaluation be performed per WHC-SD-SQA-CSA-20368. (5'ER 94-004 
Cririculi@ .%few of Double-Shell Wusfe Storuge Tunks. 

lfthe crust is sufficiently thick, as in Watch List Tanks 241-AN-103. -104. and -105. 
241-AW-101, and 241-SY-103. consideration must be given to potential S I N C I U ~ ~ ~  damage 
resulting from ( I )  moments caused by crust remaining on the tank walls, (2) crust falling to the 
tank bottom, and (3) floating crust damaging in-tank components after removal of the liquid 
below the crust. Hold-points should be a part of the process control strategy during supernatant 
removal. The movement of crust would be observed with closed-circuit television. In-tank 
washing of the crust may be required to preclude damage resulting from crust movement. The 
crust-softening step is discussed in Section 3.2.3. 

Before waste transfers begin, the transfer plan is prepared and the transfer route is established. 
If adjustable suction transfer pumps are installed. the transfer pump suction is positioned at an 
elevation above the settled-solids layer as determined in the Preparc Waste in EasWest Area 
DSTs function (Section 2.2.2). Existing transfer pumps, if functional, may be used to transfer 
waste. The transfer valve positioning is confirmed by a walkdown and is monitored during 
waste transfers. The transfer pump suction elevation is verified by the operator during the 
transfer process. The transfer route may be preheated with diluent to reduce the possibility of 
solids precipitating during transfer. The requirement for preheating of the transfer line has been 
studied. and conservative judgment will be applied to determine whether preheating is required 
for any given transfer. 

Transfers to LAW staging tanks comprise portions of the source tank supernatant and/or the salt 
dissolate solutions resulting from dilution and mixing steps. During the transfer of supernatants. 
diluent is added at the pump suction to desaturate the liquid, dissolve incidental solids drawn into 
the pump suction, and maintain the sodium concentration below the contract feed limit. 
Although diluent is not required for transfers of salt dissolate. diluent may be used during 
transfer pump startup to ensure that solutions do not approach their saturation point or to recover 
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from off-normal conditions. Diluent flow to the transfer pump suction begins before the pump is 
started. then is reduced until it is equal to the planned transfer pump flow rate. With the pump 
off. diluent flows in the revem direction to flush solids from the suction line and intake screen. 

When the diluent flow rate is equal to the planned transfer pump flow rate. the transfer pump is 
started at a relatively low rotational speed. With the pump on, the diluent can be either 
recirculated to the top of the waste or directed through the transfer lines. During the 
recirculation mode, critical transfer instrumentation will be checked. Transfer pump parameters 
arc monitored to ensure proper operation and alert operators to potential problems. To initiate 
the transfer, diluent flow is reduced in steps while the pump outlet flow is held constant. 
As dilucnt flow is reduced, waste is drawn into the pump suction to make up the difference. 
A minimum ratio of diluent to total pump flow will be determined to maintain the solids content 
of the transfer stream below the allowable limit and to prevent transfer line plugging. Waste 
composition and solids content data collected during the Prepare Waste in East/West Area DSTs 
function are used to determine the minimum ratio of diluent to total pump flow rate. This ratio is 
correlated to transfer stream density. 

In some tanks, removal of waste will reduce the pressure on flammable gases that an: trappcd in 
the settled solids, thereby increasing the likelihood of GREs. Flammable gas concentrations in 
tank headspaces will be monitored. If monitoring is provided during the decanting process and if  
flammable gas concentrations exceed 25 percent of the LFL, then the waste transfer will be 
stopped and not restarted until the flammable gas concentration is less than 25 percent of the 
LFL. A GRE may result in transfer pump shutdown if permissible operating parameters are 
exceeded. 

Primary control of the transfer process is at the source tank. The operator approves start of the 
transfer and monitors in-tank and transfer stream conditions during the transfer. The transfer 
system is monitored for waste leakage and misrouting by the Master Pump Shutdown System. 
which will terminate a transfer if leakage or misrouting is detected. The operator may also 
interrupt the transfer if necessary. Material balance information is collected, and periodic 
material balances arc performed. The transfer is continued until the predetermined tank level is 
achieved. The transfer may be limited by the possibility of drawing either floating solids or 
settled solids into the pump suction, increasing solids content above the allowable limit, andor 
increasing the risk of transfer line plugging. When the transfer is complete. the transfer pump is 
shut down, and flush solution is delivered to the transfer line by the diluent pump. When the 
transfer system is flushed sulliciently, the diluent pump is shut off and the flow of flush solution 
is stopped. The flush solution in the transfer line partially drains to the staging tank, and the 
remainder drains back to the source tank through the pump and pump inlet line. The transfer 
route is reconfigured by returning the transfer valves, Dilwnt and Flush Subsystem. and pump 
and monitoring systems to their omine positions and settings. The final waste transfer material 
balance then is completed. The many factors that must be considered in material balance arc 
discussed in Section 3.2.17. 

2.2.4 Transfer Low-Activity Waste Cmu-Site 

The LAW contained in the West Area tanks will be transferred cross-site to East Area 
intermediate or staging tanks before being sent to the LAWN1.W Plant for immobili7ation. The 
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transfers will originate from one of the 241-SY Tank Farm DSTs and will be sent either to 
'lank 241-AN-IO1 or Tank 241-AN-IO4 located in the 200 East Area. A high-point vent is 
located approximately half way between the 200 East and 200 West Areas to facilitate filling and 
draining the pipeline. The transfers will be performed in 5 steps. 

I .  Valves are configured for proper transfer routing. 
2. Line is preheated with diluent if necessary. 
3. Transfer is performed. 
4. Pipeline is flushed and drained. 
5 .  Valves are reconfigured to a non-transfer condition. 

During the transfer, system operating parameters including transfer pump pressures, fluid 
temperature, primary pipe leaks, and leaks through isolation valves will be monitored. Material 
balance information is collected and periodic material balances are performed. The many factors 
that must be considered in material balance are discussed in Section 3.2.17. 

2.2.5 Prepare Low-Activity Waste in Low-Activity 
Waste Staging Tanks 

The overall waste feed delivery (WFD) plan assigns staging tanks that are used to prepare waste 
batches for transfer to the LAWMLW Plant. The waste that is prepared in the staying tanks is 
either the waste that is currently contained in the tanks or waste that has been transferred from 
another tank (source tank). The primary process steps included in the Prepare LAW in LAW 
Staging Tanks function are the receipt of waste transfers from LAW source tanks, 
homogenization of waste batches. settling of undissolved solids, and qualification of waste for 
transfer to the LAWMLW Plant. The residual heel material from previous batches is left in the 
staging tank and blended with incoming waste from source tanks. The amount of residual heel 
material is estimated for use in planning transfers. 

The waste is homogenized by ( I )  mixer pump(s) operated for short periods of time or 
(2) recirculation of the waste by transfer pumps. Homogenization requirements are desfribed in 
Section 3.2.6.1(3) of the interface control document (ICD). BNFL-5193-ID-19, Inferface Confro/ 
Documenrjor Low-Activiy W a r e  Feed. The control concept for mixer pump operation during 
homogenization is the same as for the saltdissolution step presented under the Prepare Waste in 
EasWest Area DSTs function in Section 2.2.2. The mixer pump(s) is shut ofTto allow 
undissolved solids to settle and to reduce the suspended solids concentration below the contract 
feed limit. In preparation for transfers of these batches, the waste is sampled and analyzed to 
verify that it meets contract requirements for certification and to reach agreement with the 
Privatization Contractor (PC) that the waste batch is acceptable. Subsequent batches of waste 
are transferred from staging tanks d imt ly  to the LAWMLW Plant. 

2.2.6 Transfer Low-Activity W u t c  Supernatant to 
Low-Activity W u t d H i g h - k e l  W u t c  Plant 

The LAW contained in the 200 East Area source and staging tanks is transferred to the 
LAWNLW Plant for processing. Before the waste transfer begins. the transfer plan is prepared 
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and the transfer route is established. Existing transfer pumps. if functional, may be used to 
transfer waste. 'lhe transfer valve positioning is confirmed by an independent verification and 
by electronic monitoring of valve position (where available) during waste transfers. The specific 
procedure of verifying valve configuration between DOE and the I.AWIt1I.W Plant facilities will 
be elaborated upon in the future Process Control Plan (see llnresolved Issue IO). In addition. the 
transfer line may be preheated to reduce the possibility ofsolids precipitating during transfer by 
transferring heated diluent. The diluent transfer also is used to verify the transfer line routing 
before tank waste is admitted to the line. A flush pump at the Diluent and I.'lush System is uscd 
to pump the diluent through the transfer line. Valving at the transfer pit jumper is configured to 
allow the diluent transfer to be routed so that it bypasses the transfer pump. 

The waste transfer is initiated by transferring the waste through a recirculation loop in the 
transfer pit jumper. Instrumentation contained in the jumper is monitored to verify waste 
transfer parameters such as flow, mass flow. pressure. and. tentatively, density. Once parameters 
have been verified, valves in the transfer pit jumper are realigned to allow the waste to proceed 
to its destination. 

In-line dilution also may be required during the transfer. In this case, diluent flow to the transfer 
pump suction is initiated before the pump is started, then reduced until it is equal to the planned 
transfer pump flow rate. When the diluent flow rate is equal to the planned transfer pump flow 
rate. the transfer pump is started at a relatively low rotational speed. With the pump on, the 
diluent is recirculated through the recirculation loop. Transfer pump operation and 
instrumentation contained in the jumper are monitored as described above to ensure proper 
operation and to alert operators to potential problems. To initiate the transfer. diluent flow is 
reduced in steps while the pump outlet flow is held constant. As diluent flow is reduced, waste is 
drawn into the pump suction to make up the difference. A minimum ratio of diluent to total 
pump flow will be determined to maintain the solids content of the transfer stream below the 
allowable limit and prevent transfer line plugging. Waste composition and solids content data 
collected during the tank characterization process are uscd to determine the minimum diluent to 
total pump flow rate ratio. and this ratio is correlated to transfer stream density. 

Transfer stream parameters are monitored to ensure compliance with pumpability requirements 
and maintain the solids content within allowable limits. If the transfer pump and transfer stream 
parameters are as expected, diluent flow rate reductions continue until the minimum ratio o f  total 
flow to diluent is reached. 

Primary control of the transfer process is at the source tank. The operator approves start of 
transfer and monitors in-tank and transfer stream conditions during the transfer. The transfer 
system is monitored for waste leakage and misrouting, and the operator may interrupt the 
transfer if necessary. Material balance information is collected, and periodic material balances 
are performed. The transfer continues until the predetermined tank level is achieved. 

When the transfer is complete, flush solution is delivered to the pump suction at a flow rate 
slightly more than the pumping rate to flush waste from the transfer pump and transfer line. 
When the transfer system is flushed sumciently. the transfer pump is shut off and valves arc 
reconfigured to allow diluent flow in the reverse direction to flush solids from the suction line 
and inlake screen. Part of the flush solution remaining in the transfer line drains to the 
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I.AWII1I.W Plant tank. and the remainder drains back to the source or staging tank through the 
Pump. 

On completion of the transfer. the transfer route is reconfigured by returning the transfer valves. 
diluent and flush solution supply equipment, and pump and monitoring systems to their or-line 
positions and settings. A final material balance calculation then is completed for the waste 
transfer. The many factors that must be considered in material balance are discusxd in 
Section 3.2.17. 

2.2.7 Changa in Process with N m  Baseline 
Case 3S6D 

The process steps described above apply to Case 3S6D DSTs. Specific process steps for sluicing 
have yet to be developed for SST retrieval. 

2.3 RETRIEVAL SYSTEM DESCRIPTION 

Existing systems and equipment at the LAW feed tanks are primarily for maintaining the waste 
in a safe storage condition. The overall LAW retrieval system is in various stages of planning. 
design, and construction and will be installed by various projects. The waste transfer system and 
other upgrades also will be installed by these projects. Existing and planned equipment are 
discussed in the following sections. Discussion of the 241-AI. Tank Farm is not included in this 
section. as HLW from these tanks will be delivered to the LAWflI1.W Plant with supernatant 
processed there as LAW. 

A detailed description of the retrieval system appears in HNF-1939. Vol. 111, “Waste Feed 
Delivery System Description.” which will be updated during fiscal year 2000. 

23.1 AN Tank Farm 

The 241-AN Tank Farm, located in the 200 East Area at the tlanford Site, is made up of Seven 
DSTs (241-AN-101, -102. -103, -104, -105, -106. and -107). each with a capacity of4.390 m’ 
(1.16 Mgal). Waste will be delivered to the LAWMLW Plant as LAW feed during Phase IB 
privatization. The supernatant andlor soluble solids will be retrieved from certain tanks, and the 
solids will be lefl behind. Tank 241-AN-104 will be used as an HLW receiving tank after 
removal of LAW. 

Mixer PWIDS - Mixer pumps will be required in Tanks 241-AN-102, -103, -104. and -105 for 
dissolution of soluble solids. An experimental approach, in which one mixer pump at a time is 
installed and evaluated for solids dissolution effectiveness, may be utilized. Two 224 kW 
(300-hp) mixer pumps will be installcd in Tank 241-AN-I04 under a current project. 

- New transfer pumps and jumpers, if required. will be installed by current 
projects. Existing transfer pumps, if functional, will be used to transfer waste. The new pumps 
will be controlled through variable-frequency drive (VFD) units. New transfer pumps will have 
the capability to provide in-line dilution at the pump suction. Piping jumpers will transfer the 
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waste from the pump discharge to the transfer lines and will contain a recirculation line to return 
waste to the tank. if required. 

Piluen t and Flush S u b s v s t a  - A new system will be provided by a current project and located 
at the 241-AN Tank Farm. The additional system will consist of a storagehakcup tank. heaters. 
chemical-metering pumps, and a piping system. The diluent added to the tanks is introduced 
either at the transfer pump intake or directly to the tank. The system also will be used for 
providing diluent and flush water for the 241-A% and 241-AY Tank Farms. 

Ventilation Subs- - The primary ventilation system draws outside air into the tank through 
inlet filters, pit cover blocks. and risers as a result of the vacuum created by the primary exhaust 
blowers. Air is drawn out of the tank through a duct and into a belowgrade exhaust header that is 
routed to a ventilation pit. After leaving the ventilation pits. the exhaust ducts combine into one 
larger duct, which is routed to the primary exhauster unit. The exhaust stream passes through a 
demister. an electric heater. and a set of filters consisting of a prefilter and two high-efkiency 
parriculate air (HEPA) filters mounted in series. before being exhausted out the stack. 
A continuous air monitor (CAM) monitors emuent radioactivity levels. and a record sampler 
collects representative samples before the air is discharged to the atmosphere. 

The annulus ventilation system consists of two exhausters that provide annulus ventilation for 
the annuli of the seven 24 I -AN Tank Farm tanks. Each tank has an air intake station that 
contains a prefilter and a HEPA filter. The airflow exhausted from the annulus of each tank is 
combined and then routed through the two exhaust trains before being exhausted from a stack to 
the atmosphere. Each exhaust train consists of a demister, an electric heater. two IlEPA filter 
housings (one for tanks 241-AN-104. -105. -106, and -107 and the other for tanks 241-AN-101. 
-102.and-103)andablower. 

lnstrumenta tion. M-and Control systun - Instrumentation is in place to measure 
storage parameters including tank liquid level, tank waste temperature. tank structure 
temperature. tank headspace pressure. flammable gas concentration (not all tanks). primary tank 
and annulus leak detection. and Ventilation Subsystem parameters. If a crust is present, level 
measurement may determine only the location of the top of the crust. A standard hydrogen 
monitoring system (SHMS) cabinet is in place to monitor hydrogen gas concentration in the tank 
headspace. except for Tanks 24 I -AN- 102 and - 106. Hydrogen concentration will be monitored 
by sampling in tanks without a SHMS. if rquircd. The dilucnt-addition system to be provided 
by a future project will consist of caustic-metering pumps, pHmonitoring capability. pressure 
monitoring. flow-totalizer capability, and temperature monitoring. This project also will provide 
instruments for monitoring mixer pump operation, transfer pump operation. flow. mass flow. and 
pump outlet pressure in pit piping jumpers. 

. .  

2.3.2 AP Tank Farm 

The 241-AP Tank Farm, located in the 200 East Area at the Hanford Site, is made up of eight 
DSTs(241-AP-101, -102. -103, -104. -105. -106. -107,and -108). each withacapacity of 
4.390 m’ ( I  .I6 Mgal). Salt-well liquor waste from certain tanks will be delivered to the 
LAWfil1.W Plant as LAW fced during Phase I privatization. 
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Mixer Pumm - Single mixer pumps will be required in certain tanks to mix thc LAW thoroughly 
before certification sampling and delivery to the I.AWIt1I.W Plant. One 224 kW (300-hp) mixer 
pump will be installed in each of these tanks by a current project. 

Transfer PumDs - New transfer pumps and jumpers. if required. may be installed by plant forces. 
Existing transfer pumps, if functional, may be used to transfer waste. The new pumps will be 
controlled through VFD units. New transfer pumps will have the capability to provide in-line 
dilution at the pump suction. Piping jumpers will transfer the waste from the pump discharge to 
the transfer lines and will contain a recirculation line to return waste to the tank if required. 

p m a  - A new system to be provided by a current project will be located 
at the 241-AW Tank Farm and will serve both the 241-AP and 241-AW Tank Farms. The 
additional system will consist of a storagdmakeup tank, heaters. chemical-metering pumps. and 
a piping system. The diluent added to the tanks is introduced either at the transfer pump intake 
or directly to the tank. 

m a t i o n  Subsvsw - The existing primary tank ventilation system provides a common 
ventilation off-gas exhaust for the eight AP tanks. There arc no dedicated air inlet stations for 
the AP tanks; the air inlet consists of in-leakage though gaps such as those between cover blocks 
or pits. The combined exhaust stream from the eight tanks flows through a demister to eliminate 
any waste droplet carryover into the filter system. On exiting the demister, the gas stream is 
heated by electric heaters to protect the downstream HEPA filter banks. Fach bank consists of 
two HEPA filters. After passing though one of the two filter banks, the ventilation gas stream is 
exhausted up the exhaust stack to the atmosphere by one of two exhaust fans. One fan is in 
standby while the operating fan maintains a vacuum in the vapor space for the tanks. 

The annulus exhaust system is a combined system for AP tanks. Inlet air enters the system 
through one of four air intake stations, two tanks per station. The exhaust air is routed through 
one of two belowgrade ventilation pits, each of which contains an air-cleaning unit. The units 
consist of a heating coil. two banks of HEPA filters. and an exhaust fan. The exhaust stream is 
discharged to the atmosphere through the annulus exhaust stack. 

lnstwme ntation. Mo nit& and Control S- - Instrumentation is in place to measure 
storage parameters including tank liquid level, tank waste temperature, tank structure 
temperature, tank headspace pressure. primary tank and annulus leak detection. and Ventilation 
Subsystem parameters. If necessaty, flammable gas concentration will be monitored by 
sampling. The diluent-addition system to be provided by a current project will include 
caustic-metering pumps, ptl-monitoring capability, pressure monitoring. flow-totali7rr 
capability. and temperature monitoring. Instrumentation also will bc in place to monitor mixer 
pump operation. transfer pump operation. flow, mass flow. and pump outlet pressure in pit 
piping jumpers. 

2.33 AW Tank Farm 

The 241-AW Tank Farm, located in the 200 East Area at the Hanford Site. is made up of six 
DSTs(241-AW-101.-102.-103,-104.-105,and-106),each withacapacityof4.390rn' 
(1.16 Mgal). Supernatant from certain tanks will be retrieved and delivered as LAW feed. 
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Mixer PumDs - Two 224 kW (300-hp) mixer pumps will he required in Tanks 241-AW-IO1 and 
-104 to mix the wrrste thoroughly. Two mixer pumps will he provided in each tank as part of a 
current project. 

Transfer PumDs - A transfer pump and jumper assembly will be required in the central pump pit 
to transfer the waste from Tanks 241-AW-101 and -104. A current project will install transfer 
pumps and jumpers for each tank. The new pumps will he controlled through VFI) units. 
Existing transfer pumps, if functional. will be used to transfer nasie out of other tanks. 

Diluent and Flush Subsvstcm - A new system to be provided by a current project will be located 
at the 241-AW Tank Farm. The system will be used for dilution and flushing of transfers from 
Tank 241-AW-101. The additional system will be similar to that proposed by another project for 
the 24 I -AZ Tank F m .  

t - The primary ventilation system scrves the six 24 1 -A W Tank Farm 
tanks. Air infiltration through pit cover blocks is conveyed through ductwork to an exhaust fan. 
and is discharged through an exhaust stack. The exhaust train contains a de-cntrainer. heater. 
prefilter, and a first- and second-stage HEPA filter. The exhaust stack is equipped with radiation 
monitors and alarms. The system design is such that one primary fan operates while another fan 
remains in standby as a backup. 

The annulus exhaust system consists of two exhaust fans. each of which provides ventilation for 
three tanks. Outside air enters through intake stations at each tank that contain a pre-filter and 
HEPA filter. The air is drawn from the annulus and conveyed through a demister. heater. 
pre-filter, and first- and second-stage HEPA filters before being discharged through the exhaust 
stack. Should either exhaust fan assembly fail or require maintenance. partial airflow from the 
tanks can be maintained by manually switching the valve arrangement to allow the operating fan 
to draw from the tanks. 

hstrumentation. Mo n't I pdne and C- - Instrumentation is in place to measure 
storage parameters including tank liquid level. tank waste temperature. tank structure 
temperature. tank headspace pressure and flammable gas concentration. and primary tank and 
annulus leak detection. A SHMS cabinet is in place for Tank 241-AW-101 and may be removed. 
A current project will install instruments for monitoring mixer pump operation. transfer pump 
operation, flow, mass flow, and pump outlet pressure instrumentation contained in pit piping 
jumpers. 

23.4 SY Tank Farm 

The 24 I -SY Tank Farm, located in the 200 West Area at the Hanford Site. is made up of three 
DSTs (241-SY-101. -102, and -103), each with a capacity of 4,390 m'(1.16 Mgal). The liquid 
supernatant from Tank 241-SY-101 will be removed and delivered to the l.AW/lII.W Plant as 
LAW feed during Phase 1 B privatization. 

mer Pumos - Mixer pumps may be required in Tank 241-SY-IO1 for salt dissolution. An  
experimental approach, in which one mixer pump at a time is installed and evaluated for solids 
dissolution effectiveness, may be utilized. The mixer pumps would be provided as part of a 
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future project. The existing mixer pump, which has been used for <iKE mitigation. may be used 
for solids dissolution. 

Transfer PumD s - A transfer pump and jumper assembly are required in the ccntral pump pit to 
transfer the waste from Tank 241-SY-101. A recent project designed and installed the retrieval 
equipment. New transfer pumps will be required in all tanks. The new pumps will be controlled 
through VFD units. 

Diluent and Flush Subsvstem - The existing system will be used for dilution and flushing of 
transfers from Tank 241-SY-101. 

w- t - The primary ventilation system scrves the three 241 -SY Tank Farm 
tanks. Air is directed through the tank and ductwork to a moisture separator, stcam heater. and 
first- and second-stage IIEPA filters before being exhausted through the stack. The exhaust 
stack is equipped with radiation monitors and alarms. System controls include pressure switches 
to control tank overpressuriTation or failure of the sccond W P A  filter. A trailer-mounted 
portable exhauster is being used as a backup to the primary fan. 

An exhaust fan provides annulus ventilation for the thrce tanks. Outside air is drawn into the 
annulus through HEPA-filtered intake stations at each tank. The exhaust is conveyed through 
ductwork to a moisture separator, steam heater, and first- and second-stage Hlil’A filters before 
being discharged through the exhaust stack. No backup system is available for the annulus 
exhaust system. 

Instrumentation. Mon itorine. and Con trot svs tu11 - Instrumentation is in place to measure 
storage parameters including tank liquid level, tank waste temperature, tank structure 
temperature, tank headspace pressure and flammable gas concentration. and primary tank and 
annulus leak detection. A cumnt project will install instruments for monitoring mixer pump 
operation. transfer pump operation, flow, mass flow. and pump outlet pressure in pit piping 
jumpers. 

2.3.5 Cross-Site Transfer System 

The cross-site transfer system will be used to transfer wastes from the 24 1 -SY Tank Farm in the 
200 West Area to the 24 I -AN Tank Farm in the 200 East Area. I h e  transfer system contains 
two separate double-encased transfer lines, one for transfemng supernatant and the other for 
transferring slurry. Each line has a continuous leak detection cable located in the annulus space 
between the primary and secondary pipes. The LAW will be routed through the supernatant line. 
which passes through one oftwo existing valve pits (241-SY-A and 241-SY-B). a diversion hox. 
and a vent station before arriving at the 241-AN Tank Farm. The vent station contains a vent 
line that is supplied with a HEPA filter and two isolation valves. 

Instrumentation is provided to monitor and control transfer system operation. Existing 
instrumentation includes pressure and temperature indication at the vent station. continuous leak 
detection. remote vent system valve position indication, and vent line pressure indication. 
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2.3.6 200 East Area Tank Farms Transfer System 

The existing 200 East Area Tank farms transfer system consists of a network of underground 
pipelines that are routed between various diversion boxes and pits and terminate at noulcs inside 
the pits. Routing jumpers can be attached to the nozzles to connect numerous transfer lines. The 
transfer lines are typically 5.1 or 7.6 cm- (2- or 3-in.-) diameter carbon or stainless steel and 
provided with a carbon steel or concrete encasement that is twice the diameter of the primar). 
pipe. The pipe-in-pipe transfer lines are generally compliant except in some cases where the 
secondary containment does not extend through the pit walls. The concrete encased lines do not 
meet current secondary containment requirements. The transfer lines are slopcd toward a pit on 
one end to allow waste left in the line to drain back and to allow waste leakage in the secondary 
containment to drain to the low point where a leak detection system is located. Leak detection 
consists of a conductivity probe located in the pit and/or a conductivity probe located in the 
transfer line secondary containment drain. The existing transfer lines need to be upgraded to 
meet waste feed delivery system requirements. 

Valve pits provide a method to establish and change waste routings, through jumpcr changes. 
between the waste storage tanks and/or treatment facilities. Tank process pits (pump pits. drain 
pits, sluice pits, leak detection pits. annulus pump pits. etc.) provide tank access either to receive 
or remove waste. The existing valve and process pits need to be upgraded to minimize the 
number of components (e.g.. valves and jumpers) to reduce the risk of transfer system upset. 

In addition to the valve and process pits. the existing transfer system also contains certain 
ancillary components, including the following: 

Double-contained receiver tanks (DCRT). which provide small-capacity. short-term 
waste accumulation points 

Clean-out boxes (COB), which h o w  nodes  to clean out waste transfer lines in the 
event of line pluggage (The use of COBS has been discontinued.) 

Seal pots. which receive condensate drained from tank ventilation systems and return the 
condensate to the tanks via a dedicated drain line. 

Current projects will replace the existing 200 East Area tank farm transfer system. Modification 
to the existing systems is required to 

Provide cross-site transfers directly from the 24 I-SY Tank Farm to the 24 I -AN 'I'ank 
Farm 

Provide compliant transfer lines in the 200 East Area for waste feed delivery between the 
241-AN, -AP. -AW, -AY, and -AZ Tank Farms and the LAWNLW Plant interface point 

Provide instrumentation and controls for performing waste transfers. including leak 
detection and valve indication 

Replace the existing Master Pump Shutdown System to provide transfer flexibility. 
increased reliability. and expandability to accommodate future system needs. 
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2.3.7 Changes I n  Retrieval Systems with the New 
Basch~c Case 3S6D 

The systems described above for DST farms are essentially unchanged from Case 3 to 
Case 3S6D. The SST farm involved in Case 3S6D (241-C 'lank Farm) will be equipped with il 
different retrieval system. These systems (not yet defined) are to be installed hy a current project 
and will undergo conceptual design in fiscal year 2001. 
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3.0 PROCESS CONTROL 

3.1 DEVELOPMENT OF PROCESS CONTROL 
STRATEGY 

The process control strategy was developed with the following tcx>ls: 

Existing references related to tank farm safety and operations (Section 4.0) 

A matrix indicating the selection of control variables related to each process concern 
(Appendix A) 

A logic diagram detailing the logic sequence required to operate the system functions 
(Appendix 13) 

A task team that provided key decisions regarding process control strategy logic. 

The references arc provided at the end of each text section following *' Busis. . . "  in Section 4.0. 
and in Appendix A at the end of Tables A-la, A-2a. and A-3a. 

3.1.1 

The general process control strategy requirements relating to safe storage. preparation. and 
transfer of waste were developed on the basis of HNF-SI)-WM-ISR-006, Tunk l+'u.stc~ 
Remediution System Technicul .%fey Requirements; OSI)-T- 1 5 140007. Olpruting 
.Ypeci$cutionr/;,r the ZJI-Ah! AP. AW. AX AZ. undSY Tunk Furms. I INF-SD-WM-OCD-015. 
Tank Furm Wuste Trunsfer Compt i td i ty  Progrum. and ICIIs requiring that certified waste he 
delivered to the I.AW/lII.W Plant. These objectives. listed under the appropriate functional 
decomposition in f INF-5 I36 arc as follows: 

Store Waste in EasVWest Area DSl's 

General Process Control Strategy Requirements 

Receive waste 
Direct waste additions within DSTs 
Perform material balance 
Control DST hydrostatic loads 
Control DST primary confinement leaks 
Control DST tank and waste temperature 
Control IIST chemical composition 
Control IIS'I gaseous discharge 

Prepare Waste in FadWest Area DSTs 

Soften crust layer in source tanks (optional) 
Dissolve salts in source tanks 
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Settle undissolved solids 

Sample waste 
Perform wastc-compatihility assessment 

Add diluent to source tanks 
Mobilize solids in source tanks 

Monitor mixer pump operating parameters and control mixer pump operation 

&Transfer Waste to I A W  Staging Tanks 

. . . . . . . . . . . . . . . . . 
e 

e . . . . . . . . . . . 

Establish transfer route 
Verify transfer route 
Verify transfer component status 
Convey waste 
Evaluate for line plugging 
Monitor transfer pump operation 
Monitor transfer jumper operation 
Confine waste leakage along transfer route 
Confine waste leakaye within secondary confinement piping 
Confine waste leakage within transfer-associated structures 
Monitor for leaks in transfer-associated structures 
Transfer-associated structure leak detection 
Monitor for DST transfer pipe leakage 
Pipeline leakdetection monitoring 
Compare transfer structure leak detection data to process limit 
Comparc transfer pipe leak detection data to process limit 
Shut down transfer pump through interface with the Master Pump Shutdowm System 
Perform material balance 
Flush transfer system 
Control transfer line flushes 
Deliver flush water to transfer-associated structures 
Monitor flush water supply to transfer structures 
Confine flush water within manifolds and jumpers 
Confine flush water within DST transfer piping 
Monitor transfer valve position 
Cany flush water to transfer pump suction 
Drain transfer piping 
Reconfigure transfer route 
Position valves for off-line service 
Monitor valve position 

&Transfer LAW Cross-Site I 
Same functions as Transfer Waste to LAW Staging Tanks exceDt include the following: 

Provide diluent during transfers 
Control in-line additions 
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+~I'rcparc LAW in I.AW Staging Tanks 

Homogenize waste 

Settle undissolved solids (optional) 

Perform waste-compatibility assessment 

&Transfer LAW Supernatant to I.AW/lII.W Plant 

Monitor mixer pump operating parameters and control mixer pump opcration 

Sample waste 

Same functions as Transfer Waste to LAW Staging Tanks. includinc 

Provide dilucnt during transfers 
Control in-line additions. 

3.1.2 Process Control Strategy Matrices 

The process control strategy matrices (Appendix A) were developed from the breakdown of 
storage, preparation, and transfer functions presented in HNF-5 I36 with associated process 
concerns, potential control variables, choice of controlling variables (monitored or controlled). 
and the basis for control variable selection. The first set of matrices. "Existing Process 
Concerns" (Tables Ala. A2a. and A3a). defines existing process concerns and the basis for those 
concerns. The second set of matrices, "Control Variable Consideration for Future Development" 
(Tables A1 b. A2b. and A3b). provides existing and potential future control variables. 'The 
matrices present a compact, quick reference for determining the basis for the selection of control 
variables. with traceability to the functional breakdown per HNF-SI 36. 

The goal of the matrices is to develop the existing and future process control requirements. The 
matrices are set up as follows: 

"Existing Process Concerns" (Tables A I a. A2a. and A3a): 

Column I ,  "Flowsheet Process Step." is derived from the process flowsheets in the waste 
feed technical requirements. HNF-1939, Vol. 11. Rev. Oc. 

Columns 2, 3. and 4. "DST 2 
4 Tier Function," are structured according to the HNF-5 136. 

Column 5.  "Associated Process Concerns." displays the process concerns that arise 
during operations indicated by the fourth-tier functions. 

Column 6. "Basis for Concerns," displays the bases for concerns, 'The haws for concerns 
include existing document requirements. 

n d .  rd .. Tier Function," "DST 3 7 ier Function." and "I)ST 
c h .  

"Control Variable Consideration for Future Development" (Tables AI  b. A2b. and A3b): 

Column I ,  "Flowsheet Process Step." is derived from the process flowsheets in the waste 
feed technical requirements. t1NF- 1939, Vol. 11, Rev. Oc. 
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. .. rd .. Columns 2. 3, and 4, "1)S'I 2 
4 

Column 5.  "Associated Process Concerns." displays thc process conccrns that arisc 
during operations indicated by the fourth-tier functions. 

Column 6. "Potential Control Variables." displays examples of possiblc choices for 
control variables that meet thc concerns indicated in Column 5 .  

Column 7. "Choice Variables to be Controlled." displays the selected control variables. 
based on historical usage. directness of measurement. and acccptahle operability and 
maintainability. 

Column 8. "MonitoriControl." displays the use of the variable. whether it is monitorcd 
and/or controlled. 

I icr Function." "1)S'I 3 7 ier l'unction." and "1)S'I 
lh I .. I icr Function," are structured according to the IINF-5136. 

Process Control Strategy Logic Diagram 

The process control strategy logic diagram (Appendix B) contains the logic sequence asscxiatcd 
with requirements developed in the process control strategy matrices and in Section 3.2. Thc 
logic diagram indicates the types of decisions required (administrative or control logic) t o  
operate each type of function (storage. preparation, or transfer). Additionally. the logic diagram 
shows the dependence of operations on enabling functions. Thus. a satisfactory Store Waste 
enabling function must be maintained to preparc or transfer wilste. Additionally. a satisfactor?. 
Prepare Waste enabling function must be maintained to transfer waste. and a satisfactory 
Transfer Waste enabling function must be maintained to continue waste transfer. The 
dependence of storage. preparation, and transfer process steps on satisfactory waste sampling 
results arc shown on the diagram. 

The process control strategy logic diagram contains symbols that indicate predefined processes 
(per HNF-5 136). manual operations. administrative decisions. control-logic decisions. and 
enabling functions. The process control strategy logic diagram also indicates which functions 
occur in parallel during system operation. Thus. Store Waste functions are occurring 
continuously while Preparc Waste and Transfer Waste functions are proceeding. Similarly. thc 
Prepare Waste function occurs continuously while Transfer Waste functions arc proceeding. and 
the 'Transfer Waste function occurs continuously while waste transfer is procwding. 

The decision blocks that have three lines indicate that the succeeding functions arc continuously 
checked. while satisfactory conditions provide input to enabling functions and unsatisfactov 
conditions produce alarms to the operator. While inputs to an enabling function exist. the 
function is enabled. 

3. I .J Task Team Decisions 

Several key decisions regarding the process control strategy logic wcrc developed as il task tcani 
effort. These decisions are documented in Appendix C. 
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3.2 PROCESS CONTROL STRATEGY 

The process control monitoring and control functions typically include the subfunctions of 
measuring parameters, comparing data measurements to operational limits. maintaining the 
parameters within limits. and responding to off-normal conditions. This document docs not 
address the subfunction specifics of recovering from on-normal conditions. The specified 
operational limits are to be provided in the future process control plan. Prediction and mitigation 
of impending pipe plugging is included in the process control strategy. 

3.2.1 Receive Waste 

The DST System receives waste from external sources. This scction discusses the process 
control strategy and requirements for receiving waste. 'lhis function is limited to thosc 
requirements that pertain only to the actual receipt of waste in the tank. .The process control 
strategy for receiving waste is to monitor the waste storage parameters specified in Section 3.2.2 
and to monitor the parameters specific to waste receipt activities. Existing in-tank. closed-circuit 
television cameras. where available, may be used to verify waste receipt and provide views of 
the in-tank environment. 

For retrieval operations involving transfers. CPS-T- I49-OoOlO requires that a criticality safety 
evaluation be performed per WIIC-SD-SQA-CSA-20368. 

Rusir: IINF-SD-WM-TRD-007. Section 3.2.  I .  1.5 

3.2.1.1 Direct Waste Additions Within Double-Shell Tanks. Waste will bc. transferred into 
DSTs at a point directly below the dome or through a drop leg or slurry distributor. 

3.2.1.2 Perform Material Balance. A final material balance is required to be performed after 
transfers have been completed to verify that no leakage or misrouting has occurred. Verification 
of the volume of waste received will be determined by ohtaining the waste level before and after 
the waste has been received. calculating the volume received. and comparing that value with the 
volume of waste transferred. 

Busis: A muteriul hulunce culculuIivn is required durinx euch wmte mm$i>r pipr 
HNF-SD- WM-ER-006.  Section 5.12.2. h. 

3.2.2 Store Waste 

Mixed wastes are stored in DSTs on an interim basis until they can be prepared and transferred 
to the I.AW/lII.W Plant for final treatment and disposal. The waste storage process control 
strategy pertains to the containment of waste stored in source or staging tanks during Wf-1) 
operations. The process control strategy for monitoring and controlling waste storage also 
applies during the waste preparation and waste transfer stages. Requirements to perform 
operations during waste storage and transfer appear in 11NF-SD-WM-TSK-00h. 
OSD-T- I5 I-oooO7. and [INF-SD-WM-OCD-015. 
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The basic process control strategy for containing waste in I)S'l's is to monitor and control various 
parameters specific to tank integrity and waste containment. 

The process requirements for monitoring these parameters arc descrihed in the following 
sections. 

3.2.2.1 Control Double-Shell Tank Hydrostatic Loads. The hydrostatic head allowable on 
the priman tank wall is measured as the sum of the priman tank pressure and the tank liquid 
level, assuming a specific gravity (SpG) of 2.0. The maximum hydrostatic head is limited to 
meet seismic design criteria. In the event of an earthquake. a larger hydrostatic head could 
damage the tank because of hydrodynamic loading of the waste sloshing in the vessel. The 
minimum hydrostatic load is limited to prevent high stress to and possible uplifting ofthe tank 
bottom. 

Liquid-level measurements are taken with the ENRAF liquid-level-monitorinC! instrument. As a 
backup to the IINRAF instrument. tank liquid level also can be measured with a manual tape 
instrument. If waste levels fall below the minimum limit. addition of dilution water or waste is 
required to bring the level back into compliance. 

Busis: O.~sI~-T-15/-OilOO7, Secrionv 7.2.2 und 7.2.3.  

3.2.2.2 Control Double-Shell Tank Primary Confinement Leaks. Primary tank liner 
leak-detection instrumentation must be monitored throughout phases of the LAW feed deliver) 
process to alen operators of the presence of a leak. Primar) tank leak detection relies on a C A M  
in the annulus Ventilation Subsystem, on conductivity probes mounted in the tank annulus. or on 
changes in tank annulus level as detected by ENRAF. 'The CAM is used to detect increases in 
radioactivity, indicating a potential leak into the annulus. Air samples arc extracted continuously 
from the annulus exhaust flow upstream of the HI.;PA filter and routed through the CAM. which 
monitors the sample flow stream for radionuclide particles. An increase in radioactive panicle 
activity above the CAM setpoint will activate an alarm signifying a potential leak. 'The 
conductivity probe has electrodes at different electrical potentials that are short-circuited by the 
conductivity of the waste leakage. The establishment of the short-circuit generates an alarm 
signifying a leak. The State of Washington has approved the use of the ENRAF as a priman 
leak-detection method. 

Waste leakage from the bottom of waste tanks is collected in slots cut into the insulating concrete 
below the tanks; these slots have been designed to drain to a leak-detection pit. A leak from the 
primary tank will be contained in the annulus between the primary and secondary tanks. 'The 
annulus is designed to collect leaked waste at the annulus leak-detection pit within the annulus 
for detection and transfer. 

Busis: Reyuiremenrsjor control ojDSTprimury conJnement 1euk.v ure spec$ed in 
WAC' I 73-303. "Dungerous Wovre Reptutions; 40 CFR 264, ".Yrundurh/i,r (hvner.v und 
Operurors if tiuzurdous Wusre Treutmenr. Sroruge. und Disposal Fuciliries; 
DOE Order 5x20. 2A. Radioactive Waste Management; und t i N F - . ~ I ~ - W , ~ ~ - T , ~ R - O i l ~ ,  M'O 3 I 4 .  
OSD-T-I5I-U0031. Operation Specifications for Tank Leak Detection and Single-Shell 'l'ank 
Intrusion Iktection. 

.. 
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3.2.2.3 Control Douhle-Shell Tank and Waste Temperature. 'lank waste tcniperaturcs will 
be monitored to ensure that temperatures necessary for potential tank bumps and organic 
salt-nitrate reactions to occur are not exceeded. If either of these limits is exceeded. action shall 
be taken to mitigate the cau.w of the temperature increase and to restore waste temperatures to 
within allowable limits. lligh tank-waste temperatures will be mitigated by ( I  ) operation of the 
primary Ventilation Subsystem. (2) operation of the annulus Ventilation Suhsystcni. and/or 
(3) shutdown of the mixer pumps. Areas of high heat that have developed in the sludge may be 
mitigated by brief operation of the mixer pump. 

The waste temperatures also are limited to prevent excessive stresses to the priniar) tank and 
structural degradation of the primary shell. High tempcraturcs. rapid temperature cycling. and 
extreme temperature gradients can causc concrete temperature transients that can cause concrete 
damage. 

Busis: I l ~ ~ ' ~ - S I ) - I Y . M - ~ R - 0 0 6 .  SI .  2 I und L<'O 3 .3 .2 .  unJ O.SI~-T-15/-001~0' .  Seclions 
und 7.2 .  7. 

3.2.2.4 Control DoublcShell Tank Waste Chemical Composition. 'Ihe chemical 
composition of stored waste will be monitored through periodic waste sampling and analysis. a 
applicable; the analysis may include measuring for chemical composition for control of tank 
bumps, temperature excursions, and tank corrosion. .The chemical composition of 1)S'I' waste is 
controlled to inhibit corrosion and stress-corrosion cracking of the primary tank. Control of the 
chemical composition includes administratively controlling tank inputs. sampling waste 
periodically. comparing DS'l chemical composition to operational limits. and maintaining I)ST 
waste chemical composition. 

Basis: O.~D-T-I5I-OOOO~. Secrion 7.2.1.  "Ba.si.s/or Limit " purqruph cires .S I~ - I~ ' , \~ -7 I - l50 ,  
Technical Basis for Waste Tank Corrosion Specifications. und TIYRS-PP-YJ-025. Sludge 
Washing Materials Study: The Behavior of Carbon Steel in a Dilute Waste 1:nvironment which 
esfuhlish [he technicul hirsis ./or corrosion specijicurions lo prerenf corrosion unJ 
.stre.rs-corrasion trucking. 

3.2.2.5 Control DoublcShell Tank Caseous Discharge. Operation of the primary tank 
Ventilation Subsystem is required to remove flammable yascs from the tank vapor spacc and to 
control tank vapors and radionuclides exhausted from the tanks. 'The Ventilation Subsystem also 
will provide cooling of the waste. The primary process control strategy for verifying Ventilation 
Subsystem operation is to monitor tank vapor pressure to ensure that it is <O kPa ( < O  in. watcr 
gauge Iw.g.1). The requirement to maintain negative pressure in the primary tank ventilation 
system is given by IINF-SD-WM-TSR-006, Section 3.2.1, which indicates that the ventilation 
system must be operable and verified by primary tank vapor space as being <O in. w.g. 
Additionally, WE Order 6430. I A. Generul Design C*rireriu, Section 1300, indicates that 
radiological enclosurcs maintain at least -0.3 in. w.g. Output from a tank vapor pressure 
transmitter can be monitored continually by a control room computer. recorded on il strip chart. 
or read from a local gauge. Ventilation Subsystem operation also can be verified by monitoring 
the airflow rate. Monitoring frequency shall be a minimum ofonce every 24 hours. This 
frequency was conservatively based upon the determination that the worst-casc tank required 
7 days to reach an 1.1.'1. of 25 percent. 

2 6 
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A C A M  system is required on the primary and annulus Ventilation Subsystem exhaust stack t o  
monitor and control the release of radionuclides in the tank exhaust. The exhaust stream will he 
monitored through isokinetic sampling. The CAM must measure the radiation level in the 
sampled flow stream and detect levels in excess of a preset value. The CAM shall activate an 
interlock to shut down the exhauster fan when preset radiation levels are exceeded. On <'AM 
failure. the monitors must actuate an alarm andlor interlock to shut down the exhaust system. 

After being mobilized and suspended. if  the waste is allowed to xtt le for a period of  time such 
that gas is generated and accumulated within the waste. the gas could be released by operation ol 
the mixer pumps. Various instruments contained in the Ventilation Subsystem will monitor 
increases in air emissions resulting from mixer pump operation. Radiation readings also can tw 
taken at these locations with hand-held instruments. 

During the recent sluicing operation of Tank 241 -C-106. the State of Washington approved the 
use of administrative controls if the ventilation system was inoperahle. Thus. if the ventilation 
system was inoperable or tank vapor pressure was > 0 kPa (0 in. w.g.). personnel were 
evacuated. Personnel with respirator) personal protective equipment then would enter the arca 
and reestablish the vacuum. Once vacuum was reestablished. the area would be monitored for 
the presence of organics and ammonia before personnel reentry. This administrative procedure 
may be applicable to future operations that involve the potential for gawous discharges. 

Busis: WAC' 173-400, "tienerul Re~ir lur ion~/ i ) r  Air P ollirrion Soirrc~es. " IV,:j( ' I -3-460, 
"('vnrrol fbr N e w  Sources o j  Tvxic Pollutunts; '' and 29 C 'FR 1910. Sithpurt %. "Occxputionirl 
.S&y und fleulrh 9undurd.v. Toxic und fluzurdvus Suhsrunces; " Rrquiremen,sfi)r the C 'A,\/ 
inrerlock [hut shuts dvnn the C>nrilirtion Suhsysrem when high rudir~nuclidc. purricitltrrr t rcr i~?t~~ 
is detected ore sprcijied in I l h 7 - S D -  W.W7XR-006. I.( '0 3. I .  4. und WA('  246-24-,  "Rudiurion 
Protecf ion Air Emi.csion.v. '' 

3.2.3 Soften Crust Layer in Source Tank (Optional) 

As discussed in Section 2.2.3. consideration must hc given to potential structural damage 
resulting from ( I )  moments caused by CNSI remaining on the tank walls. (2 )  crust falling to the 
tank bottom. and (3) floating crust damaging in-tank components (such as thermocouple trees. 
air lances. and riser pipes) after removal of the liquid below the crust. flold-points should be a 
part of the process control strategy during supernatant removal. The movement and dissolution 
of crust would be observed with closed-circuit television. 

Crust softening is an optional step according to the LAW feed delivery basis. If this step is 
required. the crust layer in LAW source tanks would be softened and partially dissolved b) 
adding diluent on top of the waste or by using the transfer pump to recirculate diluted 
supernatant to the top of the waste. The crust-softening step could be used to prevent damage to 
in-tank equipment from movement of large pieces of the crust during mixer pump operation. 

Bu.sis: HNF-1939. Vvl. 11. Rev. Oc. Table 2-1. and the text in Section 2. indiecite un op~ionirl 
cru.vi-sv/iening s k p  [hut. ifudded. nould he accomplished nith hulk uddirions ojdilirent 
uupnented h>, mixer pump ugitution. f Ih'F-SI36 ul.~o provilie.v,fiw o~ptinnul crri.yt .sofjming 
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3.2.3.1 Add Diluent to Source Tanks. Diluent additions from the hluent and Flush 
Subsystem are controlled to maintain transfer volumes within material halance criteria and to 
prevent overfilling of tanks. Control of diluent additions shall include monitoring dilucnt 
additions to LAW source tanks. comparing data to process limits. and maintaining diluent 
additions within process limits. I f  the process uses the transfer pump to recirculate diluted 
supematant to the top of the waste. this function also includes establishing the rccirculation 
route. 

Busis: tiNF- 1939. Pi)/. I[  Rcr~. Oc. Section 2 und Tiihle 2- 1. indicutec- un optionid 
crust-sc$ening step thut. ifudded, ivoirld he uccomplishrd with hulk irtlditirins cIfdilrrt~nt 
uupnented by mixer pump u~itut ion imd it  estuhlishes the hu.vi.s/i)r hulk dilucnt udditions /or 
crust so/hmin~. The diluent additions must hc controllc*d t o  prevent exccwling thc mirrimimi funk 
cupucities R i i w  in IhVF-.SD W.Il-SA R-06'. 'lank Waste Remediation System f.'inal Safety 
Analysis Report 

3.2.3.2 Monitor Diluent Additions to Source Tank .  Ililuent supply is monitored to obtain 
data that are compared with predetermined or preset process limits or used to complete material 
balances. The monitoring system shall provide data for the following parameters: 

Ililuent flow rate 
Total diluent addition. 

The diluent chemistry is determined hefore addition and must meet cnmpatihility requirements 
per I INF-SD- WM-TSR-006. 

Busis; The diluent udditionr ure monitored to prcwnt exceeding thc murimirm tunk ctrpiicities 
given in /t,VF-.SD- WM-SAR-06 7 und to ohtuin dutirJi)r muteriul hirluncrs reyirircd by 
HNF-SD- WMTXR-006.  Section 5.12 2 c. 

3.2.3.3 Recirculate Diluted Supernatant in Source Tank. The diluted supernatant is 
recirculated using the transfer pump. 'The operator positions the valves to recirculate diluted 
supernatant to the top of the waste. The valve positions are monitored by thc operator o r  hy 
electronic valve-position indicators. 

Eu.sis: 11,VF-4553. Operations and Maintenance Philosophy. indicutes munuul und electronic 
i d v c  position indicutors. hut the explicit requirements for electronic displ(ry.v imd v t r h ~ r  
positions nil1 hr dc,$ned in the future Process ('ontrol Plun. 

3.23.4 Compare Diluent Supply System Data to Process Limits. Data from the Monitor 
Diluent Additions to Source Tanks function (Section 3.2.3.2) are cornpared to process limits. and 
the proper actions arc initiated. The data comparison and required actions are operator functions 
that will continue diluent supply, stop the diluent supply, or redirect the diluent supply. 

Ru.si.s: Dilirent irdditions are limited by the maximum tunk cupucities Riven in 
Ilh'F-.SD-II'.W-,S~R-O6 7 und to ullow space jor  mi.sce1luneou.s nuter or dihrent udditions us 
indicutcdin 1t.f'F I Y 3 Y .  Vol. 11. Rev. Oc. Secrion 3. I undFiKctre 2-1. 
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3.2.3.5 Maintain Diluent Additions Within Process Limits. Total diluent additions are 
maintained within process limits specified in the appropriate diluent addition plan. 

~u.si .s  
muximum runk cupucilies Kiwn in It,vF-.YD- wM-,YA R-06- untl lo t r / / o u  .spirc'e fiir nti.scc~l/tmeorrs 
n u f u  or dilucwf uddifion.s u.s indicufrd in flh'F-I Y3Y. J i ~ l  11, Rev Oc, Sklirin 3 I untl 
Figure 2- I 

A . s p c f / k  dillrent uddllion plun i s  dt'velopc~df~ir euch trilllition l o  prc'vt'nl e.YW*di~$! the 

3.2.4 

Prccipitatcd salts in the sludge layer are dissolved by dilution. mobilization. and mixing. Dilucnt 
is supplied by the Diluent and l'lush Subsystem. 

Busis. f i . + ' F - f  V3Y. Iiil 11. Rev. Oc~ Swfions 2, 3. f Y. unrl3 I IO. I.uuc*r -3600-WOO6 
(Treur 1999). 

3.2.4.1 Add Dituent to Source Tanks. Diluent additions during salt dissolution are controlled 
to prevent overfilling tanks. to update material balances. to verify waste-level changes in tanks. 
and to complete salt dissolution without producing excess \vdste volume. 

Busis tt.VF-I Y3Y. t i ) / .  11. Rev Oc. Sections 2. 3. I 9. trnd 3 I IO 

3.2.4.2 Control In-Tank Additions. Dilution water is made up at the Ililuent and Flush 
Subsystem. Caustic is delivered to the Diluent and I,'lush Subsystem by truck and pumped or 
unloaded into a blending tank. Raw water will be heated and also scnt to the blending tank to hc. 
blended with the caustic. The blended solution will he pumped to the waste retrieval system as 
needed for in-tank dilution. pump intake dilution, line flushing. or transfer-line preheating. 'The 
Diluent and Flush Subsystem will supply hot water additions. chemical additions. or 
combinations of both. 

'l'he diluent or caustic solution will be supplied to the tank pump pit via a supply pipe. 'The 
supply pipe will connect to the piping jumper. which will allow the distribution of diluent 
directly into the tank. through a diluent injection line that will transfer the diluent to the transfcr 
pump inlet, or directly to the transfer line for preheating or flushing. In-tank dilution additions 
can be made either by routing the diluent directly into the tank or by routing it through the 
transfer pump and recirculating the discharge back into the tank. 

Process control of the in-tank diluent additions will be provided by equipment and 
instrumentation at the Diluent and Flush Subsystem as well as at the pump pit. Diluent flou. will 
be monitored and controlled as required, as well as diluent temperature and line pressure. The 
caustic addition supply line pressure will be monitortd and compared with the pump discharge 
line to prevent any backflow through the supply line. Detection of high pressure in the supply 
line is required to actuate an alarm and/or provide an interlock to shut domm the transfer pump. 

Valve position indicators of the pit jumpers also will be monitored to verify the correct line 
configuration. The tank liquid level will be monitored during in-tank addition. per waste storage 
requirements (Section 3.2.2.1) .  

Dissolve Salts in Source Tanks 
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Ikr.si.s. 
Sectiuns 7 2 I. 2 2. und 7 2 3. und 0.W-T-151-00017. Scctions I -  2 I I .  I' J I I 2. I -  J I I 3 
und 17.4 I I 4 Fill limirsfiir dilirenr ore specified in . S l ~ - R ~ ~ - l l - O O ~ ~ ,  24 1 -AN' 'I'ank I:arm 
Process Specifications. Section 3.u. 

3.2.4.3 Mobilize Solids in Source Tanks Precipitated salts arc mobilized by mixer pump 
operation to Facilitate the dissolution process. The mobilization prtrcss is controlled by 
monitoring mixer pump operation and process parameters. comparing data to process limits. and 
maintaining prcress parameters within limits. 

Buri.s: fIA'F-lY3Y. l id  11. Rev Oc, .Siwion.s 2 und 3. I .  1 0  

3.2.4.4 Monitor Mixer Pump Operating Parameters and Control Mixer Pump Operation. 
Mixer pump opcration is monitored to ensure proper operation and mechanical integrity of the 
pump, to prevent premature pump failure. and to limit impingement on other in-tank equipment. 
Measured parameters will he used to detect mixer pump cavitation. plugged outlet noules. pump 
drive problems, and Inw seal- or baring-water supply. Pump-specific parameters will hc 
monitored as applicable per the Basis. 

As the waste is transferred nut of the tank and the waste level is reduced. mixer pump operation 
may need to hc altered to prevent unwanted conditions such as pump cavitation. the release of 
excessive aerosols into the tank headspace, and excessive H'ILS~~ temperatures. 

Busis. WII( '-.SI)- W.WlX;.S-006, Tunk Furms Pump ( 'ritictrl ( 'hurucreristicv tint1 Speci/icutirin 
Guide. c~stuhlishes /he husisfor controlling pump uperutions to  muximi:c pump IIfi und complj, 
wirh .suferj requiremenrs. If'lK'-.W- lVM-Ix;s-O06. Sections 4.2  2 unif 4 6 5. rsttrhlithes rhc 
hu.ses/or monitoring motor power druw und rotutionul speed The hrrsisfiir monitoring heuring 
temperuture. motor winding temperuture. seal-wuterfknv. und pump vihrution is dcv~4oipd in 
IINF-4553 und./rom vendor recommendutions. The hasis ./or moniloring. position. trnd rottition 
 ped I S  WII( '-,SI>- lV.M-M;.S-006. Scction 1.6.6. 

3.2.4.5 Maintain Diluent Additions Within Process Limits. .Ihe system shall maintain the 
total diluent additions within the process limits specified in the appropriate salt-dissolution plan. 

Basis: A .specific salt dissolution plan is developed for each I.A W source tunk to disrolv~~ thc 
muximum umount ofsults. prevent exceeding the muximum tunk cupucitie.~ Kivcw in 
f Ij%rF-.VD- 11'.11-.(;1 R-06 7, und allow spuce j i r  mi.scel1uncoii.s uufcr or dilriiwr uddi/ion.s t1.v 

indicured in //.VI.' 1939. I ' d  11, Rev Vc. Section 3.1. und Figiirc 2-1 

Reqiiirrmrrirs /or control o/in-tunk udditions ore .spci/ietl in 0.W- 7'- I 5  I - OOOO-, 

3.2.5 Settle Ilndissohd Solids 

The undissolved salts and other insoluble solids are allowed to settle so that the suspended solids 
concentration in the LAW meets Site pumpability requirements. Portions nf the Naste that \ r i l l  
hc transferred directly to the 1.AWIHI.W Plant also must meet the contract limits. 
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3.2.6 Sample Prepared Waste 

Once the waste containcd in source or staging tanks has  k e n  preparcd, i t  will he sampled l o  
verify that the waste concentrations are within the contractor specification limits and s i t h i n  
qualification for waste transfer. When specification requirements arc confirmed. waste transfcr 
can begin. Waste samples provide data to perform the following: 

Determine the waste chemical and radiological properties 
Determine the extent of \vaste solids dissolution and homogeneity 
Verify and calibrate operation of waste mobilization monitoring instnmicnts 
Provide samples for the I’C and archive. . 

Waste grab samples will he taken, as a minimum, hefore each feed envelope is transfcrrcd to the 
I.AW/III.W Plant for feed certification. 

The ICDs require that waste he certified only once. I t  is assumcd that the waste characteristics 
will not change between sampling and transfer. Sampling is required only lor staging tank 
c e h  fication. 

Busis: tINF-IY3Y. Vol. II. Rev. Oc, Scctiiins 3.0 unJ 3. I .  13, esfcrhlishcs {hut frun.+w w e  
infended lo meef fhc confrucf 1irnir.fiir .sr~spmdcd so1id.s. und Swrion 3 I 14 .sfufi’s f h c r r  fruitsfirs 
lo the 1-4 W/t?l.IV Plunr musf he sumpled und yuulified us spc~?ficd in tiVFl.-5 I Y3-11)- I Y 
tINF-SD- W.W-(X ‘I)-015 c~)nruins w.sfe compufihiliry und primpuhilify reqtriri~mcwrs 

3.2.6.1 Waste Sampling and Analysis. ’lhe LAW feed will he sampled and analyzed pc” the 
following. 

I .  If required. homogenize the waste using mixer pumps 

2. Immediately following the shutdown of the mixer pumps. if applicable. obtain grah 
samples from eight different depths from below a single riser. Identify tank waste 
conditions. such as waste temperature and tank volume. at the time of sampling. ‘Ihc 
sample volume will meet the sample volume needs for analysis of the tank wastc to 
support feed certification. a sample for the PC. and archive sample material. Tank 
archive sample material will be stored until the tank waste has hem immobilized and 
accepted by the DOE. 

3. f:or dissolved waste. perform a homogeneity analysis to determine whether additional 
mixing and sampling are required. 

4. Prepare a tank waste composite by combining equal quantities. hy weight. ofthc grah 
samples for analysis. transfer to the PC, and archive. 
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5 .  I l x  at least three subsamples of the composite sample for feed verification analysis. Thc 
arithmetic mean concentration for each analyte identilicd in the waste feed spccitication 
will be determined from the analysis of the three subsaniples. 

6. Certify the waste f e d  by combining information o n  the tank wlume and tank wastc 
composition. The mean cornpsition of each of the analytes is determined by an analysis 
of the subsamples. 

7. Iktermine the waste tank volume liquid level and calculate tvaste volume 

8. Measure and rcport the tank waste composition analytcs to an accuracy identified in the 
contract documents. 

9. Provide feed certification documentation to the PC that consists o fa  statemcnt that the 
waste feed meets specification requirements and provides the waste composition in the 
staging tank.  The estimate of the composition of the I A W  feed will account for the 
addition of dilution and flush water. 

Busi.s: Wusre sumpling requircwirnrs urc .spccIficd in R.VFI.-5 I Y3-lI)- I Y. .Sc~c'/ion 3 2 6 I 

3.2.6.2 Waste Certification. The PC is responsible for notifying the OW that i t  is ready to 
receive a IAW feed batch. Notification will confirm the following: 

The waste sample is within specification requirements 

'The I.AW/III.W Plant receiver tanks are empty and ready to receive waste 

The PC monitoring system. including connection to the Master Pump Shutdown System. 
is operational. 

A number of steps must he performed before waste is transferred to the I.AWII1I.W Plant 
(DNFI.-5193-II)-19). At least 30 days before any transfers occur. the OKI' is required to provide 
representative waste samples to the 1%'. Certification and documentation that the I A W  fccd 
batch meets contract requirements must accompany the samples. Just heforc initiating the 
transfer. the PC will provide verilication that the PC systems for receipt of the waste. including 
receipt vessels. transfer lines. and monitoring instrumentation. are opcrarional. 

Rusk lf'u.st~* ccrtijicution requiremcnrs ure specijied in RNFI.-JI Y3m- l Y .  Scwion 4 3 I 

3.2.6.3 Perform Waste Compatibility Assessment. Before any waste transfer in the DS.1' 
System (i.e., transfers from waste feed source tanks to other tanks for staging). the proposed 
transfer will be evaluated to ensure continued safe storage and handling ofthc wastes during and 
aner the transfer. Rules for assessing these parameters are included in lINF-SI)-WM-O('I)-OI 5 .  
The waste compatibility assessment (WCA) will compare the compositions of the waqte sources. 
the waste receiven. and the transfer conditions as applied to safety. operational. regulatory. and 
programmatic decision criteria. If the proposed transfer is determined to be acceptable. thc 
decision is documented in the WCA with a recommendation for proceeding with the transfer. 
The dtxumented WCA is signed by the DSI' Farms Iinginccring. Process Ihgineering. and 
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I.:nvironmental I'ermitdl'olicy organimtions before i t  is issucd. Assessment documentation shall 
include. as a minimum, the disposition of each applicahlc decision rule as listed in the 
Compatibility Compliance Table found in I I N I ~ - S I ~ - ~ ~ ~ - O C ' I ~ - O I  5 ,  the transfer requircnicnts. 
and the WCA expiration date. 

I1u.vi.v .1 I+'( :.I i.v rryrtircdper fl~SF-lI'-l.?t5t5, Tanks l'arms Operations Administrative C'ontrols. 
Section 5 12, " Trun.v/i*r ('ontro1.s " 

3.2.7 

The receiving of waste in the staging tank is monitored to verify receipt of the waste. 
confinement of the waste. proper operation of the Ventilation Subsystem. and that tank design 
limits are not exceeded. Monitoring of waste receipt in the staging tank includes measuring tank 
Store Waste parameters. comparing data with operational limits. and maintaining parameters 
within limits (see Section 3.2). 

Busis. OSI>- T- I5  1-00007 estuhlishes the husis jor  .str/l,t~~-reltrtrd control reqrrirrments 
WA(' 173-400. WAC' 173-460. und IVA(' 246-247 e.s;crhlish thc husi.v,/or monirorinx D S 7  
emissions. fllVF-.Sl>- IV.\I-7SR-006. Section 5. 12.2. h. rcquirrs mutericrl htrlcmccv clrrrinx trcm.$*r.v 
fiir mi.vroutinx protcc/ion. 

Monitor Waste Receipt in Staging Tank 

3.2.8 

The waste received from LAW source tanks is blended to ohtain more consistent waste 
composition and physical properties. The residual heel material from previous hatches is left in 
the staging tank and blended with incoming waste from source tanks. Mixer pumps are operated 
for short periods to homogenizr waste batches. The adequacy of homogenization will be 
evaluated per the ICD. Mixer pump operation is monitored to ensure proper operation and 
mechanical integrity of the pump. The bases for monitoring requirements for mixer pump 
opration are given in Section 3.2.4.3. 

Busis f 1.VF- 1939. I hl 11. Rev Oc, Sections 3. I .  6 und 3. I 14; R.VF1.-5 193-11)- 19. 
Section 3 2 .4  I(3). 

3.2.8.1 Monitor Diluent Additions During Homogenization (Optional). 1)ilucnt additions 
are not planned for the homogenization step. If diluent additions are necessar) to compensate for 
evaporation or to mover  from off-normal conditions, the step could be added. If used. the 
diluent additions are monitored to prevent overfilling tanks, minimizr the total waste volume, 
adjust waste composition. and provide material balance data. Monitoring requirements for 
diluent additions during homogenization are given in Section 3.2.3. 

Busis: A dilirent .srrpply is uvuiluhle/i)r composition u4urtment.s [hut mu) he nccr.v.vtrrj. hcwrirsr 
ofevuporution or to recover from of-normal conditiony. Diluent udditions ure monirorcd 1 0  

prevent excccdinx the muximum funk cupcities specijed in IINF-SD- It'.%S.4 R-06 tmd to  
ohmin du/ci.fi)r mulcriul hulunces required hy Bh'FI.-Sl V3-11>-1V. Swtirin 4 I 3 

Homogenize Waste in Staging Tank 
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3.2.9 Settle Undissolved Solids in Staging Tank 
(Optional) 

Solids settling is an optional step according to the L A W  feed deliven hasis. If solids 
concentrations are greater than cxpectcd or if recover) from otT-nornial conditions requires it. a 
solids-scttling step could be added. If solids settling is uscd in the preparation of waste in I A N '  
staging tanks. the process will he monitored by sampling to certif! the I.AW lor  transfers to the 
I.AWI1II.W Plant ( x e  Section 32.10). 

Bu.si.s. n.VFl.-S I YJ- I I I -  I Y rcyuircs thut the .su.spndctl  solid^ r~onc~~ntrcrtion hu 1i~s.v thun 
2 \VI prcent, / i ir  trun.sfir/rom the sruging tunks to thc 1.A ll'/lll.ll' I'ltmr ll,V!'-l Y3Y. I bl 11. 
Rev. Oc. Sections 3. I .  3 untl3 I 5. indirutes thut it I.sp).s.sihle thtrt rhc incidcnrtrl ,solids in thc 
trunsfir streum will c~xccvd thc limit. I l i iwewr. the husis /Or the niiinitiiring instrumcwtutiiin will 
dcpend on tmu1ysi.s thtrf tlerivcs rhr pcrfiirmunce rc~yrtiremcnts n i u w t r r j ~  fiir thc intcndd 
function. The unolysi.v is to includc. the pitentiuljiir dctccting off-norniirl evenrs. such m t i  .solids 
concentrution thur is higher thun e.rpcred immcviiurclb, trfter mircv piimp opertrrion trnd t i  

wttling rutt thur i s  s l o w r  thun erpcted.  

3.2.10 Sample Prepared Waste in Staging Tank 

The LAW in the staging tanks is sampled to verify that it meets contract requirements and to 
reach agreement with the IT that the waste batch is acceptahlc. Waste sampling requirements 
are specified in l3NFl.-~l93-l l~- l9 .  The waste sampling and analysis. \vastc ccrtilication. and 
WCA arc described in Sections 3.2.6.1. 3.2.6.2, and 3.2.6.3. 

Bu.si.s. lIiVF-lY39, I ' d  II .  Rev Oc. Section 3. I .  11. ond ~.Vl. ' I .-SIY3-11~-lY. St~ctiiin 4 

3.2.1 1 Establish Transfer Route 

3.2.1 1.1  Verify Transfer Route. Transfer route verification reduces the risk of an accident 
caused by misroutings. equipment out of position. or equipment Failure. .Ihe facility manager 
has the overall responsihility to ensure that pre-transfer requirements are met. The transfer route 
will be designated and maintained on an oficial routing board. Waste transfer system as-built 
drawings and jumper configurations are maintained as part of configuration management. 

Independent field verification will be performed to include verification that the transfer 
route is appropriate for the intended transfer. that piping and jumpers are in place per the 
configuration status controls, that correct and operable pumps arc specified. and that 
valves are properly aligned. Inspections will be performed to ensure that open noules 
connected to jumpers in transfer routes are scaled with caps. process blanks. or the 
equivalent to prevent misroutings. The shift manager shall verify that the appropriate 
jumpers an: indicated on the oficial routing board. The specific procedure of verifying 
valve configuration between DOE and I.AWlH1.W Plant facilities will be elahorated 
upon in the future process control plan. This could include agreement from hoth parties 
as signatories to the verification of valve configuration at separate facilities. 
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Wtrris  
cgthe witrstr trtm.s/er roittt' irnd virlvc~ .SI~IIILF rhtrll hc pc.r/imnc-tl hr/i)rc, trtiii.r/cr pcr 
ILVF-.YD- I+'.W7~YR-O06. Section 5 1-1 2 

3.2.1 1.2 Verify Transfer Component Status. The status of certain equipment and components 
related to the waste transfer is verified beforc the start of any waste transfers, Verification can hc 
performed by data analysis or hy confirmation of instrument readings o r  inspctioii records. The 
following conditions need to be verified. 

IVuste trtmsfcr piths \-hiill he isoliited wherc, wlws exist. imcl tin in t fcpv i i lc i i t  w r i f i ~ ~ i i t i o i i  

9 

Newly installed jumpcrs have been leak tested helbrc use 

Sufficient space is available in the receiver tank for the svaste to be transferred. 

Catch tanks that are physically connected to. hut not in. the direct transfer route arc less 
than SO pcrcent lull before the waste transfer. 

The Primar) Ventilation Subsystems of the affected receiving tanks arc operable. 

Prcventive maintenance and suneillance or functional checks of instruments that are 
necessar) lor the waste transfer are current. 

Busis: Trun.rfir .sy.vtrnt crimpc~nc~nrs shull he checked./or opcriihilit~~ tmd cdihrtrlir~n hrforc. 11 

t runs/crpr  I{.YF-iP- 1-166 11.YF-4553 estuhlishes the necd t o  c'nsirrr rhirt thc / low is i.solirtcd 
during wuste trimn.r/cr.v t{.VF-4553 is to he incorporuted in the next rc,rision o/'I{.\F- I Y3Y. 
Lid I I  ; " IVii.stc* Ftwl I)eIivtq 0pc~r~ition.r und Muintenimce 'onccpt " 

3.2.12 Provide Diluent During Transfers 

To initiate and sustain waste transfers. diluent is supplied by the Ililuent and I+sh Suhsystem to 
flush the transfer pump suction line hefore pump startup, to desaturate salt solutions. to dissolve 
incidental solids drawn into the pump, and to maintain the scdium concentration within limits. 
If necessary. transfer lines may be preheated with heated diluent to prevent solids from 
precipitating during waste transfers. 

Busis: IIIVF-1939. C b l  11. Rev. Oc. .Sc,ctionv 3. I .  5 und 3. I .  13. .rtute [hut dilrrent is . s u p p l i d / o r  
supmurunt trunsfirs und is uvuiluhle j i r  sult liquor trun$ers even thoirgh dilrrtion o / d t  
S O ~ U ~ ~ O ~ S  muy not he necessury. fI,VF-S.IJZ, Preliminary tleat Transfer Studies lor the 
Double-Shell 'lank 'Transfer Piping exumines trunrient und steudy-.rtutc hrut trunsfir p r i i p c ~ i i ~ s  
j i r  trun.\$r piping with vuriouc thicknesses in insulation. vurious line lengths, und wrious w s t c  
tc~mperuttrrcs. thus esruhlishing u busis j w  determining the nece.r.rit~$)r trunsfir lint prchctiting 

3.2.12.1 Control In-Line Additions. In-line dilution may be required for a variety olreasons. 
including heating of the transfer lines, dilution of waste to meet transfer requirements. or 
flushing. Each application of caustic or diluent additions will require a different configuration: 
however. the control strategy is similar. In-line additions may he particularly useful when the 
staging tank is full or where there is an upset condition involving the transfer pump or the 
transfer line. Either waste or diluent introduced at the pump suction may he used lor the initial 
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startup ofthe pump. An  advantage to using dilucnt is that i t  can be heated and used to heat thc 
transfer line before the Haste is transferred. The transfer pump s p e d  will be controlled during 
startup and operations through a VI;D unit. 

The diluent or caustic solution will he supplied to the pump pit via a supply p i p .  The supply 
pipe will connect to a piping jumpcr Itxated in the pump or valve pit. whcrc different routing 
configurations can he set for different applications. To preheat or flush the transfer line. \nlves 
will be configured to introduce thc diluent directly into the transfer line. hypassing the transfer 
pump. .JIe line will he heated hy tilling i t  with hot dilution and then closing the valves on either 
end to hold the solution in the line for a prescribed time. During tilling of the line. no\v will he 
controlled by a VI'I) on the Ililuent and l'lush Subsystem supply pump. Solution tcmpcraturc. 
line prcssurc. and valve position also will he monitored. 

In-line dilution will bc accomplished hy reconfiguring the valves so that dilucnt is introduced at 
the pump suction via a supply line originating in the pump pit. Various transfer parameters 
including pump amperage. flow. and in-line density will be monitored to determine the amount 
of dilution required. The transfer pump will be operated to pump the diluent to the pump 
discharge located in the pump pit. from which it will be discharged into a transfer j u m p r  lor  
recirculation back into the tank or for transfer. Afler completion of the transfer. valves also may 
be configured to backflush through the pump. 

The transfer lines will be flushed in the same way that they are preheated. The only dilfcrcncc is 
that the flow will be open-ended and will continue until the line has becn llushcd with a flush 
solution. at a minimum of twice the transfer line capacity . 

3.2.12.2 Deliver Diluent to Transfer-Associated Structures. Diluent delivery t o  
transfer-associated structures is controlled to prevent accidental overfilling of tanks. to maintain 
the desired waste dilution ratio, and to provide data for cross-checking other in-line instruments 
and for completing material balances. I f  transfer lines are preheated. the control function also 
ensures adequate preheating of the transfer system. For diluent supply lines that arc connected to 
the transfer system downstream of the transfer pump discharge. this function includes controls to 
prevent backflow of radioactive waste into diluent supply lines. Ililuent delivery to transfer 
structures shall be controlled hy monitoring the diluent supply. comparing the system parameters 
to limiting control values. and maintaining diluent additions within limits. 

bus is^ The process/i)r initiuting transfers with diluent only and then reducing dilirrnt /low t ( i  

ohtuin u preJc~crmineJdilirticin fuctor. Jescrihed in HNF-IY3Y. I ' d  Il. Rev Oc, Stwion 3 I 5.  
esruhlishes the husis jor contr~illing dilucnt delivery to trunsfer-ussociutt~d .structiirr.s 
//JVF-2Y38, Evaluation of 24 I AN Tank Farm Supponing Phase I I'rivatimtion Waste I'ccd 
Delivery. pugr 34. estuhlishes the husi.s/i>r temperuture control/i~r pwhcwting thc trunsfir lint, 

3.2.12.3 Monitor Diluent Supply to Transfer Structures. Diluent supply is monitored to 
obtain data that are compared with predetermined or prcset process limits or used to complctc 
matcrial balances. The system shall monitor the following parameters: 

Ililuent flow rate 
Total dilucnt addition 
Ililuent temperature. 
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The diluent chemistry is determined hefore addition and must meet conipatihility requirements 
per I INI.'-Stl-WM-'I'SK-006. 

1lu.si.s lI.I'F-lY3Y. lbl 11, Rev Oc, Sccririns 3 I 5 und 3 I 13, c*srtrhlishrs rhe hcrsi.\ /or diliic*tif 

uddiriuns to conrrul ivusfr pruperties dririnp rrunsfirs II,VI.'-ZY3X. pupc 34, csftrhlishrs 1/11, hirsi.\ 
/or rempercrriirc confrol./or prrconcliliuninp the rrcmsfcr litit, l l .I'F-.Sl~- if',\/- 7XR-OfI6 c~.rfuhlrshc~.\ 
compufihilifj, rey iriremc~~fs. 

3.2.12.4 Provide Backflow-Detection Pressure Switches and Isolation Valves. T \ v o  isolation 
valves and two pressure switches per line shall be provided for diluent flush supply lines that 
connect to the transfer piping upstream of the transfer pump. The valves and pressure witches 
isolate the IXluent and Hush Subsystem from the transfer piping for backflow prevention. 

Bu.sis II.VF-SD- IV.\t-.SAR-06 7,  Secrioti 4 3.6.  esfuhlishcs the htrsis for htrck/lo\v prnenriun with 
pressure suifches trnd isolurion vu1vc.s. und cwcwds [he concepl [(J ruw wrtc*r .c:):srmni.s in genc~rul 

3.2.12.5 Compare Diluent Supply System Monitorings to Process Limits. The system 
compares data from the Monitor Ililuent Supply to 'Transfer Structures function 
(Section 3.2.12.3) with process limits and initiates respnnscs as follows. 

The Ililuent and I h s h  Subsystem shall maintain the supply system temperature to hc. 
greater than or equal to the temperature of the waste to be transferred. 

flusis: ll.VF-IY3Y. Cbl 11, Rrv Oc, .Sec/ion 3. 1 5. .s1ulc'.s rhur [hi, hctl/itJp duly on ifi/rifi~in 
w m r  is SCI s o  rhur ililrrrrJ w r . s f e  dischurpzs /him the rrunsfir 1~iinrp UI no I c w  rhun rhc 
deconfed uus~e fempertrrrtre 

The backflow-detection pressure switches shall provide an alarm signal to the Master 
Pump Shutdown Operator Station and actuate an interlock to shut down associated 
transfer pump operations. 

1 h i . s  tl.YF-.Sl)- W.W.S.4 R-06'. Sccrion 4 3 6.3 .  indictrfrs fhirr /he pressure switch 
inferlock .sy.srem shull pruvide un ulurm or ucfuure un inferlock 10 prevenf or srop 
uprtrriun ( I f  fhe u.ssociu/edpump when the pressure in rhe servicc w m r  piping retrchc.\ t i  

prcwr limir 

3.2.12.6 Confine Diluent Within Valve Manifolds and Jumpers. Ililuent is confined within 
valw manifolds and jumpers to provide primary confinement for diluent flow through diversion 
bnxes. valve pits. and pump pits. The diluent is confined along the supply route to ensure that 
the waste is sufficiently diluted fnr transfers. 

Busis D(1E (Irder 6430. I A  and fhe Srundurd Design ('ode reyuiremenfs in A.S.\/b.' 1131.3. 
Process Piping. 

3.2.12.7 Confine Diluent Water Within Double-Shell Tank Transfer Piping. Diluent is 
confined within the double-confinement system along the transfer rnute to prevent any leaks of 
radioactive diluent or waste that could increase the radiation dose to the operators and spread 
contamination. 
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3.2.13 Convey Waste 

I ransfer system conditions and parameters will be monitored during the transfer to ensure that 
the L A W  fwd is delivered to the I.AWII1I.W Plant and to determine whether there arc any upset 
conditions. The process control strategy will include monitoring for transfer-line leak detection. 
line pluggage, and other transfer parameters such as temperature. in-line density (tentative). and 
pressure. This scction establishes how the transfer of \vastes will he controlled to accomplish the 
processing goals and comply with technical operating requirements. 

Communications are maintained between the tank farm operators and the I Y '  during the waste 
transfer process. The PC facility manager will provide notification i f a  leak detector alarm is 
received at the 1.AWIIII.W Plant that was initiated from the \baste transfer pipeline or from 
within the LAW feed receipt process cell. Additionally, the I.AW/III,W Plant manager will 
provide notification of monitoring instrumentation or Ventilation Suhsystem malfunctions and 
will request that the transfer be halted should such malfunctions occur. 

After receiving the I A W  feed hatch and transfer-pipeline flush. the 1.AWIIII.W Plant manager 
will provide notification of the volume of waste received so that material halance calculations 
can h- performed. Waste temperature changes and waste dissolution will hc accounted for in 
material balance calculations. 

The tank liquid level is measured during waste storage operations to establish a volume baseline 
before transfer operations bcgin. Mixer pumps will be shut down while Iiquid-Ie\el readings are 
taken. 

The transfer pump suction will be located close to the tank floor, resulting in a waste heel of 
approximately 125 m' (33,032 gal) remaining in the tank after the final batch has h e n  
transferred. The transfer line may need to be preheated to prevent the precipitation ofgibhsitc in 
the transfer lines. After each batch transfer, the transfer line will be flushed with a volume of 
flush water. at a minimum of twice the transfer line capacity. After the flushing operation has 
heen completed. the flush solution remaining in the line will be allowed to drain hack to the 
source or staging tank and the receiver tank. 

A waste transfer system will be used for transferring LAW feeds within the tank farms for 
staging and for transferring to the 1.AWItfI.W Plant for processing. The transfer system is made 

.. 
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up of an 7.6 cm (3-in.-) nominal diameter stainless steel and carbon steel primary pipe encased in 
a I5 cm (6-in.-) nominal diameter carbon steel pipe, which serves as secondary confinement 
along straight runs. At expansion loops, the encasement diameter increases to 30 cm ( 1  2 in.) 
Leakage from the primary transfer piping is detected and contained in the encasement piping. 
The pipeline is sloped downward toward the pump pit or valve pits, and a leak-detection element 
is located at the lower end of the secondary encasement pipe. The leak-detection elements in the 
pits will actuate an alarm and an annunciator light in the control room if a leak is detected, and 
the transfer will be terminated. Any leak in the transfer line will drain into the pump pit or valve 
pit. from which it subsequently will drain into the source tank, staging tank. or LAWMLW Plant 
tank. 

Consideration should be given to providing closed-circuit television observation of the crust in 
Watch List Tanks as a monitoring and administratively controlled function during waste transfer 
(see Sections 2.2.3 and 3.2.3). 

Buris: HNF-SD-WM-Sf-012. Section 3.4.3.1. 

3.2.13.1 Position Transfer Pump Suction Int8kc. Transfer pump suction intake is positioned 
to keep it submerged in fluid to prevent cavitation of the pump, help achieve as homogeneous an 
output stream as possible, and prevent solids from being drawn into the pump and potentially 
plugging transfer lines. 

Busis: HNF-SI)- WM-.Sf-012, Section 3.4.3.  I .  states [hut tranrfer pumps will have aa&stahle 
suctions. IINF-1939, Vol. 11, Rev. Ou. Section 3.1.2.  .stute.s [hut trunsfer pumps will he installed 
ut specific locutions uhove the tank hottom. HNF-1939. Vol. I[  Rev. Oc. Section 3. I. 13. states 
(hut trunsfer pump suction will he positioned to decunt diluted .sludge liquors thut meet the 
BNFILSI 93-ID-I9 contruct limit of 2 wt percent swpended solids. 

3.2.13.2 Monitor Position of Transfer Pump Suction Int8kc. The transfer pump suction 
position is compared with the predetermined elevation and readjusted. if necessary. 

Busis: HNF-1939. Val. 11, Rev. Ou. Section 3.1.2.  stutes [hut trunflerpump.c will he instulled at 
specific locutions uhove the tank hottom. 

3.2.13.3 Pump Wutc  or Dilacnt. Transfer pumps provide the motive force for conveying 
liquid waste or diluent from source tanks to staging tanks or to the LAWMLW Plant. 

Busis: HNF-SD- WM-Sf-012. Section 3.4.3.1. establishes that transfers i $ U W  involve pumps 
with u&.stuhle suctions. 

3.2.13.4 Conflnc W u t c  in Transfer Pump. The waste is confined within the transfer pump 
case and boundary conmctions. 

Busis: WH('-.SD- WM-DGS-006, Section 41.6. 

3.2.13.5 Monitor Transfer Pump Operation. Transfer pump parameters are monitored to 
detect mechanical problems and alert operators to problems that could lead to pump failure. 
Pump speed and motor amperage will be used in conjunction with other data such as flow to 
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verify that the pump is operating properly and to evaluate whether the transfer is proceeding 
satisfactorily. Pumpspecific parameters will be monitored as applicable per the Basis. 

A process transfer jumper will be installed in the pump pit to direct the pump discharge flow to 
the transfer line or to recirculate it into the tank. The jumper will have a connection for receiving 
diluent from the caustic addition system for in-tank or in-line dilution and flushing. Switching 
between the various modes, such as between transfer and recirculation modes, is accomplished 
through three-way. electric-motor-operated valves. The following parameters are monitored to 
control the operation of the transfer jumper. 

A pressure relief system may be required to protect transfer system piping from 
overpressurization. The relief system will be located downstream of the pump outlet and 
will include a rupture disc. high-pressure switch with alarm, and pressure-relief valve. 
Fluid that passes through the rupture disc and pressure-relief valve is returned to the tank. 

The volumetric flow rate of waste discharged form the pump outlet must be measured as 
a basis for setting pump speed and the diluent flow setpoint. It also provides 
material-balance data and flow-rate data to verify that the system is operating as expected 
and data for troubleshooting. 

Line pressure is monitored to detect pressure readings higher than expected for the 
measured flow rate, which may indicate that solids or other debris have accumulated in 
the line, that valves are not open all the way, that waste is more viscous than expected 
(for example in the transfer of high solids content when not planned), or that there is an 
error in flow rate measurement. Pressure that is lower than expected may have one of 
several causes. If flow cannot be maintained at the rate indicated by the pump curve, this 
generally indicates pump cavitation if the pump power draw is low. Low outlet pressure 
also could indicate low pump suction pressure (high suction line pressure drop), 
restriction between pump and pressure tap, or other pump problems. Pressure 
measurement also may provide useful information during line flushing or attempts to 
remove solids accumulations or other line blockages. 

Discharge flow must be monitored to compare pump operating parameters and pump 
curves. This parameter will be monitored in both the recirculation and the transfer 
modes. 

Volumetric flow rate and density must be monitored to set transfer flow rate and provide 
the basis for establishing the diluent addition setpoint. Density measurement provides 
verification that the waste is being drawn in and that the diluent addition is reasonably 
close to what is expected. Higher-thantxpected density may indicate that solids are 
being drawn in or that comct  diluent flow is not entering the pump suction (for example. 
because of diluent misrouting, erroneous diluent flow-rate measurement, or a diluent line 
broken or leaking at the pump). Lower-thantxpected density indicates that the 
diluent-to-waste ratio is excessive (several possible causes) or that liquid waste is being 
drawn in when solids slurry is planned. 

Valve position indications arc required to verify valve configuration 

0 
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Bu.si.s: WHC-SD- WM-KS-006 .  Sections 4.2 2 und 4.6.5. estuhli.shes the bases for monitoring 
motor power druw and rotutionul speed. The hutis for monitoring hewing und motor winding 
temperuture is estuhlished in HNF-4553 und will he incorporuted in the next revision of 
HNF-1939, Vol. IV. The need to control dilution rutio. us specijied in HNF-1939. Vol. II ,  
Rev. Oc. Sections 3.1.5 und 3.1.13. estuhlishes the hu.~i.sfi,r monitoring pump output. 

3.2.13.6 Monitor Process Parameters for Waste Transfer. Process parameters for waste 
transfer are monitored to prevent overpressurii.tion of the lines, maintain the flow rate within 
specified limits, avoid solids buildup in the transfer lines. and ensure that sufficient diluent 
andor flush water is supplied to maintain the rheological properties of the fluid within specified 
limits. Waste being delivered to the PC also must meet the contract specifications. Control of 
the process parameters for waste transfers includes measuring transfer stream parameters. 
comparing data with process limits, and maintaining transfer stream parameters within process 
limits. 

Basis: WHC-SD- WM-DGS-006. Tuhle 4-1. estuhlishes wuste properry limits ufrer dilution ut the 
pump suction. HNF-SD- WM4X 'D-015 estuhlishes waste cornpatihilily undpumpahiliry 
requirements. 

3.2.13.7 Measure Transfer Stream Parameters. Transfer stream parameters are measured to 
detect impending transfer line plugging, a plugged pump inlet. higher-than-expected waste 
viscosity, or stream density that is outside the acceptable range. The system shall monitor the 
following parameters: 

Transfer stream flow rate 
Transfer line pressure 
Transfer stream density (tentative) 
Transfer stream temperature (as parr of densitometer functionality) 

The tentative requirement to measure transfer stream density was determined during the task 
team discussions. 

Busis: HNF-SD- WM-OCD-015 estahlishes waste compatibiliry and pumpuhility requirements. 
BNFL-5193-ID-19 estuhlishes requirementsfor LAW transferred to the LA W/HL W Plunt. 

3.2.13.8 Compare Transfer Stream Data to Proccsa Limits. The system compares data from 
the Measure Transfer Stream Parameters function (Section 3.2.14.7) with process limits and 
initiates the appropriate alarms. The responses shall include h e  appropriate alarms. 

Basis: The hasis for  process limits and alarms will be deveIopedfiom anaIysis of the 
requirements speci9ed in WHC-SD- WM-NS-006;  HNF-SD- WM-OCD-015; und 
HNF-SD- WM-SEL-040, Tank Waste Remediation System Facility Safety Equipment List The 
uulysis includes demonrtrating the correlation between a requirement and the controlled 
purumeter. 

3.2.13.9 Evaluate for Line Plugging. Reasonable assurance must be obtained that transfer 
lines will not become plugged during waste transfers from source tanks to staging tanks and, 
particularly. from staging tanks to the LAW/HLW Plant. If it is planned or suspected that solids 
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will he entrained or formed in a waste stream during transfer. the system flow conditions must be 
analyzed to assess the probability that line plugging can be avoided. For waste streams with 
<5 percent solids by volume and a SpG 51.35. no evaluation is required. The evaluation will be 
accomplished by obtaining and/or analyzing the following parameters: 

The carrier liquid density 

The particulate solids density 

The system flow rate 

The slurry density during transfer 

The particle size volume distribution from which unhindered settling velocity can be 
determined 

The carrier liquid viscosity or some other analytical measure such as the maximum 
expected slurry temperature during transfer from which the carrier viscosity can be 
determined 

Volume percent solids. 

The indicated parameters may not all be measurable and may be determined or obtained from 
past practice. 

Busis: Evuluufionfor line plugging shull he perforrnedper HNF-SD- WM-M'D-015, 
Secfion 6.4. .  undper RPP-5346. Wasfe Feed Delivety TrumJer Sysfem Analysis. 

3.2.13.10 Confine Waste Along Transfer Route. The waste is confined in a 
double-confinement system along the transfer route to prevent any leaks of the radioactive waste 
that could increase the radiation dose to the operators and spread contamination and to ensure 
that adequate waste is transported to the PC to meet contractual quantities. Leakage from the 
primary piping will drain to low points where leak detection is provided. Transfer-associated 
structures will have dedicated leak detectors. Confinement of waste includes monitoring for 
leakage. comparing the leakdetection data to the oprational limit, initiating the appropriate 
alarm. and automatically shutting down transfer pump operation. 

Busis: WAC' 173-303-640; DOE Order 6430. IA. Secriom 1300-7.4 and 1323-5.2: and 
ASME 831.3.  

3.2.13.1 1 Confine WMtC Within Valve Manifolds and Jumpers. Waste is confined in valve 
manifolds and jumpers to provide the primary containment for waste routed through diversion 
boxes, pump pits. and valve pits. 

Basis; HNF-SD-WMSAR-067 andASME 831.3 

3.2.13.12 Confine Waste Within Double-Shell Tank Transfer Piping. Waste is confined in 
the double-containment DST transfer piping subsystem. 
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Basis HA'F-SD- WMSAR-067; WAC' 173-303, ASME 831 3,  and DOE Order 6430 IA ,  
Section I323 

3.2.14 Confine Waste Leakage Along Transfer Route 

Waste leakage from the primary transfer piping is confined in the secondary containment system 
along the transfer route. Transfer pipes and pits have leak-detection capability to determine a 
pipe orjumper leak. Leakage from the primary transfer piping (inner pipe) is contained in the 
secondary containment (outer pipe). The transfer lines are sloped so that any leakage will drain 
down to a low point, typically at the pump pit, which contains encasement leak-detection 
instrumentation. Pump pits also contain leak detectors with alarm functions in addition to a high 
capacity pit drain. The leak detector is designed to detect any leak in the pit from a variety of 
sources, including the transfer lines, transfer pump. and transfer pit jumper manifolds. If the leak 
detector alarms, the retrieval operation will enter a controlled shutdown. Transfer Ieakdetection 
systems are required to detect a 5.l-cm (2.0 in.) (maximum) accumulation of liquid waste in the 
bottom of the pit and shall provide an alarm when such an accumulation is detected. 

Basis: Tranrfer sysfem leak detection is requiredpr HNF-SD- W,U--TsR-O06. Section 3 .1 .3 .  
WAC' 173-303: and DOE 6430. I A .  The hasisfor the 2.0-in. defection limit i s  per  
HNF-SD- WM-SAR-067. Section 3.4.2. 7.  

3.2.14.1 Confine Waste Leakage Witbin Secondary Confinement Piping. Waste leakage 
from the primary piping is confined in the encasement piping that directs the flow to a waste 
transfer-associated structure. 

Basis: HNF-SD-WM-SAR-067. Section 4.3.5:  and DOE Order 6430. I A .  Serfion 1323-5.1. 

3.2.14.2 Confine W u t e  Leakage Within Transfer-Associated Structures. Waste leakage 
from valve manifolds and jumpers in transfer-associated S I N C I U ~ ~ S  is confined within the 
SINC~UR boundaries. 

Busis: HNF-SD- WM-SAR-067 and WAC 173-303-640, (4). f 

3.2.14.3 Monitor for Leaks in Transfer-Associated Structures. The monitoring system shall 
detect leaks from the primary piping that flows into waste transfer-associated SINC~URS. 

Basis: WAC' 173-303-640, (4).J and (4). b. i. and ii .  

3.2.14.4 Transfer-Associated Structure Leak Detection. The transfer-associated leak 
detection system shall be capable of detecting a S-cm (2-in.) maximumdeep accumulation at the 
bottom of the pit and shall provide an alarm when such accumulation is detected. 

Basis: HNF-SD- WM-SEL-040. Section 6.8.1.4. 

3.2.14.5 Monitor for DoublcSbell Tank Transfer Pipe Leakage. The transfer piping is 
monitored for leakage from the primary confinement pipe into the secondary piping. 

Busi.~: WAC * 173-303-640, (4). h. ii. 
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3.2.14.6 Pipeline Leak-Detection Monitoring. The pipeline leakdetection system shall be 
capable of detecting a primary confinement boundary leak within 24 hours. An encasement-type 
leak detector will be provided. Specific instrument requirements will be provided in the future 
Process Control Plan. 

Basis: WAC’ 173-303-640, /4).c.iii  

3.2.14.7 Compare Transfer Structure Leak-Detection Data with Process Limit. The system 
shall detect waste leaks in waste transfer-associated S ~ N C ~ U R S  and provide either an alarm to 
alert operators to take mitigative actions or an interlock to shut down the transfer pump. 

Basis: HNF-SD- WM-SAR-067. Section 4.3.17, estahlishes the huris/iir the alurm signal or 
tramfer pump interlock 10 shur down pump operation on leuk detection. 

3.2.14.8 Compare Transfer Pipe Leak-Dctcetion Data with Process Limit. The system shall 
compare the leakdetection data with the limit specified, initiate the appropriate alarm signal, and 
shut down the associated transfer pump operation by means of an automatic interlock. 

Basis WAC’ 173-303-640, (4).c.iii 

3.2.15 Flush Transfer System 

When the transfer is complete. flush solution is supplied by the Diluent and Flush Subsystem to 
flush the transfer line. Flushing of the system will be required when the transfer has been 
interrupted because of an upset condition or when a transfer has been completed. Flush solution 
flow rate and total volume are monitored. When the desired quantity of flush solution has been 
transferred. the diluent pump is shut off This function includes monitoring and delivering the 
flush solution to transfer-associated structures and confining the flush solution along the transfer 
route. 

Busis: HNF-1939. Vol. 11. Rev. Uc. Section 3.1.5. and IINF-2938. Appendix F. 1.3. establish that 
trumfer lines are to hejlushedafier trunrfers. WAC‘ 173-303-640(3) and M I E  Order 5820.2A 
ertahlish the buris for corrosion prorecrion and confrol parumerers. BNFL-SI 93-ID-I 9. 
Section 4.2. stures rhar fhe marimwnfluh volume is mice the tramfer line capaciw. 

3.2.15.1 Control Tranafer-Line Flushes. Afier each batch transfer, the transfer line will be 
flushed with a volume of flush water, at a minimum of twice the transfer line capacity. The flush 
will ( I )  prevent the potential buildup of unacceptable flammable gas concentrations in the 
transfer pipeline, (2) reduce personnel exposure during jumper changes, and (3) displace slurry 
from the transfer line. 

Basis: Flurhing ofthe transfer system is required a j e r  a transfer per HNF-I 939-Vol. II. 
Rev. Or. Addendum I .  Section 3.1.3. 

3.2.15.2 Deliver Flush Water to Transfer-Associated Strueturn. The routing of the flush 
water is controlled to ensure that the lines arc adequately cleaned after waste transfer is 
complete. to minimize use of flush water to clean the lines, and to ensure that the pump receives 
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flush water when the process is in the flush mode. Delivery of the flush water to 
transfer-associated structures includes monitoring flush water supply, comparing flush water data 
to process limits and initiating the appropriate action. and confining the flush solution along the 
transfer route. The total quantity of flush water added needs to be tracked for material balance 
calculations and to ensure that the waste meets the contractual specifications. Because flush 
water can be supplied to the transfer pump suction or downstream of the transfer pump 
discharge, this function includes controls to prevent backflow of radioactive waste into flush 
water supply lines. 

B a s k  HNF-1939. Vol. 11, Rev. Oc. Section 3.1.5. estuhlishes thut the trunsfer lines ore flushed 
before the trunsfer is terminuted. Bh'FL-SIY3-ID-IY. Sections 4. I .  3 und 4.2. requires 
documentution of thefluth solution volume and composition and limits the maximum flush 
volume to twice the transfer line cupciry. 

3.2.15.3 Monitor Flush Water Supply to Transfer Structures. Flush water supply is 
monitored to obtain data that are compared with predetermined or preset process limits or used to 
complete material balances. The monitoring system requirements for flush water supply arc the 
same as those for the Monitor Diluent Supply to Transfer Structures function (Section 3.2.12.3) 
except that the temperature requirements do not apply to flush water. 

Bu.si.s: BNFL-SI 93-ID- I 9. Sections 4. I .  3 und 4.2, requires dvcumentution of the flush solutivn 
volume und composition und limits the maximumjlush vvlume to twice the transfer line capucily. 
HNF-1939. Vol. 11. Rev. Oc. Section 2. .stutes thut the diluent is tempruture-adjustedand the 
flush solution is composition-adjusted only. 

3.2.15.4 Conflnc Flush Water Within Valve Manifolds and Jumpers. Flush water is 
confined in valve manifolds and jumpers to provide the primary containment for flush water or 
waste routed through diversion boxes, pump pits, and valve pits. Sections 3.2.14.3 and 3.2.14.7 
contain the flush water leakdetection requirements for leakage from valve manifolds and 
jumpers into transfer-associated structures. 

Basis: HNF-SD- WM-SAR-06 7 und ASME B.31. 3 

3.2.15.5 Confloe Flush Water within DoublcShcll Tank Transfer Piping. Flush water is 
confined within the double-confinement piping system along the transfer route to prevent any 
leaks of radioactive flush water or waste that could increase the radiation dose to the operators 
and spread contamination. Section 3.2.15 contains the flush water leakdetection requirements 
for leakage from primary piping into secondary piping. 

Baqi.s: HNF-SD- WM-SAR-067; WAC 173-303-640; DOE Order 6430. IA. Sections 1300- 7. I and 
1323-5.2; andASME 831.3, 

3.2.15.6 Position Valves for Flushing. The flushing mute is established by positioning valves 
to ensure that the transfer route is flushed and to prevent any misroutings. The required valves 
and positions will be identified and controlled through IIIC applicable transfer procedure. 

Bu.sis: ftNF-IP-1266. Chupter 5.12, "Trunqer Confrois. '* Section C'. 4. 
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3.2.15.7 Carry Flush Water to Transfer Pump Suction. Flush water is supplied to the 
transfer pump suction at a flow rate qual to that of the transfer pump, and the flush solution is 
pumped through the transfer piping. 

Busis: HNF-1939. Vol. 11, Rev. Oc. Section 3. I .  5. estuhlishes that the trunsfer liner ureflwhed 
hefore terminuring the trunc/er. 

3.2.16 Drain Transfer Piping 

When the transfer line has been flushed sufficiently. the flush pump is shut off and the transfer 
lines are allowed to drain. A portion of the flush solution in the transfer line will drain to the 
staging tank, with the remainder draining to the LAW” Plant receiver tank. This function is 
controlled by administrative procedures. N o  monitoring and control functions are associated 
with this function. 

Basis: Flushwuter will be allowed to druin buck to the tunkper HNF-1939. Vol. 11. Rev. OC, 
Addendum I. Section 3.0, “Process Descripticin. ” WH~’-SD-~~N-DC;S-3001 1. Radiological 
Design Guides Section 3.4.2.  establishes the husisJiir druining trunsfer lines. 

3.2.17 Perform Material Balance 

Material balance calculations are performed during transfer to provide early leak detection and 
avoid filling tanks above safe levels. The volume of waste transferred is monitored by 
comparing the waste volumes in the source tank and destination tank to the flow rate at the pump 
discharge. Waste volume measurements should account for any dilution addition before or 
during transfer and for any flushing performed after batch transfers. 

Tank liquid levels are read and monitored before the transfer, at 30 minutes. 60 minutes, every 
2 hours after starting the transfer pump, and after the transfer has been completed as required per 
HNF-IP- 1266. Chapter 5.12. Flow readings are measured, recorded. and used to calculate 
material balance. Waste transferred from the source tank will be estimated on the basis of level 
drop, with adjustments for diluent addition at the pump suction, other water additions to the tank, 
trapped gas released during the transfer, and gas expansion as pressure on the retained gas is 
reduced. Waste temperature changes and waste dissolution also can have large impacts on 
material balance and therefore must be accounted for in calculations. A more complete material 
balance is calculated after each transfer. Final volume and sample analyses of waste in the 
destination tank are included to allow calculation of selected waste components delivered to the 
destination tank and the quantity remaining in the source or staging tank. The existing 
requirement for source or staging tank level agreement with destination tank level is likely to be 
inaccurate because of these factors. Consideration should be given to changing the requirement 
to transfer pump volumetric flowmeter/totaliztr agreement with destination tank level changes, 
thus eliminating several uncertainties. 

The requirement for liquid-level measurements during mixer pump operation may not be met 
with current instrumentation. The 241-AZ-101 mixer pump test may determine whether such 
measurement is possible. For material balance during mixer pump operation. it may be possible 
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to use the transfer pump discharge volumetric flow rate (including the in-line dilution volumetric 
flow rate). This method was accepted and was successful in recent transfers. 

If periodic material balance calculations indicate a variance that exceeds the criteria. the transfer 
shall be stopped. 

Analysis will model the temperature profile when source tank waste streams are added to staging 
tanks. Waste transfers will be controlled to ensure that waste temperatures remain below 
established temperature limits. Temperature will be controlled by operating the primary and 
annulus ventilation systems and by retrieving waste in increments. 

Tank waste temperatures and tank bottom temperatures are monitored correlated with 
heat-balance data provided by the Ventilation Subsystem airflow rates. temperatures. and 
humidities. From these measurements. steady-state temperatures can be predicted and compared 
with the temperature limits and the expected thermal behavior as the retrieval progresses. If, at 
any time during retrieval operations. the sludge temperature profile indicates a significant 
departure from the estimates, retrieval operations will be suspended to allow for further analysis 
of the tank conditions and to restore waste temperatures to allowable limits. 

Bu.si.s: A muteriul hulunce culculution i s  required during euch uuste trunsfir per 
t {NF-.W- WIM-7XR-006. Seclion 5.12.2. h. 

3.2.18 Reconfigure Transfer Route 

After completion of the transfer, line flush, and transfer line drain. the transfer route will be 
configured safely to prevent inadvertent operation of the transfer pump resulting in transfer of 
waste to an unwanted location. The pump intake position and the valve positions in the transfer 
line and flush water supply line are reconfigured also. 

Busis: Trunsfer system conjiRurution munugemenl requires thut trunsfer puthT he i.solutedfrom 
active wu.ste rrunsfir pumps per HNF-SD- WM- 7XR-006. Section 5.I2.2. 

3.2.18.1 Position V d v a  for Off-line Service. Transfer valves are controlled lo ensure that 
they are in their predetermined off-line positions to prevent any misrouting of waste from 
inadvertent startup of the transfer pump. Control of the transfer valve positioning shall include 
maintaining an official routing board. independent field verification, and electronic monitoring 
of the transfer valve positioning. 

3.2.18.2 Monitor Valve Position. Transfer valves are monitored to ensure that they are in their 
predetermined off-line positions to prevent any misrouting of waste from inadvertent startup of 
the transfer pump. 

3.3 INSTRUMENT AND EQUIPMENT 
REQUIREMENTS 

Instrumentation and equipment will be required to ensure efiicient and reliable waste feed 
delivery operations. Existing equipment can be used for monitoring and control of several of the 

3-28 



HNF-5 146 REV 0 

waste feed delivery functions, particularly for waste storage functions. The control of waste 
preparation and waste transfer functions may require the development and use of new quipment 
and instrumentation. This new equipment may be required because there are new parameters 
that need to be monitored for control of waste feed delivery functions and because other 
parameters may have to be controlled more closely than was done in the past. For example. 
instrumentation and equipment may be helpful to 

Ensure that there will be no line plugging during lengthy transfers to the 
LAWMLW Plant 

Determine in-tank waste concentrations 

Sample waste during mixer pump operation. 

Several prototype instruments are being developed and commercially available instruments are 
being tested for use during waste feed delivery. Several of these instruments are being tested as 
part of the Tank 241-AZ-101 mixer pump testing. Mixer pump testing potentially may 
determine whether waste sampling during mixer pump operation will be required. 

This process control strategy assumes that existing and proven instrumentation and equipment 
will be used for the monitoring and control of LAW feed delivery. The plan will be revised as 
applicable to incorporate new equipment that has been developed and proven to be reliable. 

3.4 CHANGES IN PROCESS CONTROL STRATEGY 
FROM CASE 3 TO CASE 3S6D 

Section 3.0 is not tank-specific. Therefore, it applies equally to Case 3S6D DSTs and 
Case 3 DSTs. For Case 3S6D SST retrieval, specific process controls will have to be developed. 
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FOSTER WHEELER ENVIRONMENTAL CORPORATION 

April 16.2000 
FWRD-ADM-00-024 

Tom Conndr. 
CH2M Hill h f o r d  h u p .  Inc 
P.O. Box I500 
MS R3-73 
Richland. WA 99352 I 

SUBJE- LAW AND HLW PROCESS CONTROL STRATEGY TASK TEAM 
DECISIONS MEETINGS MINUTES -- 

Dar Mr.Co& 

Atuchcd uc thc results of a d e s  of w i n g s  held on 2/Io100. 2/14/00, ud 7fWW to rook 
key h a  which have Piren during Ihc podudion oftbe LAW/HLW ~ X U S  conIrol m e g y  
bgic drawings. The prrpowofthir Lner is to documnr lhac decirionsu a buu for 
formalizing panr of thc Process Control Strategy (PCS). A l t c d ~ ~  on 2/10/00 included C. 
Grcnrrd. T. Sraehr, P.E.. R &fU* R. O m ,  D. Tulberg. P.E.. C. Ylcingardt ud M. Dippe. P.E. 
Attcodea on 2/14/00 included T. Stuhr. R Bafus R Omr. C. Weingardt, ud M. Dippre. 
Anmdea on ZnMO included C. Gramrd, T. S M r .  R Bafw. R Omr. C. Wchwdt.  ud M 
Dippn. The resolved issues will be hegrated itdo thc PCS Logic drawings. 

P k  contact m u (425) 688-3749 or Connie Weingudt d (509) 373-0000 if you haw any 
questions or c o r n  regarding lhere documents. 

Sin#Cly, 

DMGljbw 
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The resolution, of issues from these Nctings uc grouped according to the Functional Analysis 
2* Tier brraldomu: 

Wutc (LAW I HLw1; 

I .  The air lift circulators M not planned to be maintained operable for WFD. The reference to 
chrm u a mahod for controlling tank and m e  tempenturr should be del&. 

2. References IO the specific lhmnoeouple loution, for d n g  tank or waste tempcmturc 
should be avoided and will be pan of the Roccu Control Plan (hue) .  

3. A distinction should k made bmKen supemate and sludge tempenhue. since chcy can be 
significantly different and M m d  separately. 

4. A h i s  for monitoring tank hesdrpece t a n p t u r c  should be documenled. if available. 
(Note: author cannot find a r e f m e  to ~pport this musumnmt, therefore del&). 

5. The ventilation system p~mam should be show IU a unit input to the store funecion. 
Hcnce. mulus temperature, radioactivity relarc. 
"Ventiluion System Operational" block input to the "Store Wutc Funclion Enabled". 

wil l  k lakm account by the 'Tank Hydrostatic h u r e  OK" decision, shown u an operator 
inpddecision since it is a manual calculation. 

7. The dministrative decision for ' k h d c  temperature talc of riw" should be relouted to below 
the block for '?.at& wncrctc temperature". 

8. The dminisoltive decision block for "UUJC liquid level constant" should only be made when 
prcp.rrtion or tnnrfcr k t i o n s  M not occurring. u these operation, would disturb the 
liquid levels significantly. 

9. The decision block for "GRE bubble possible" should be ctunged to "Vapor bubble 
possible" for HLW. and changed to a manual decision, which q u i r e s  
ventilation if the possibility exists. The "GRE bubble possible" for LAW should remain 

LFL uc now replaced with a 

6. 'Ibac is administrative check on the dp khwan the mulur and tank hudrpue. This 

djurtmcnt to 

-4. 
IO. In the PCS logic decision block for "Rimary liquid leak detection". mnovc "Rimuy". 

Also, delete the decision block for "Luk tolmblc". 
11. Remow the decision block for "Offga~ FID VOC >xppn". u there is cumntly no 

requirement for this control variable. 
12. An administrative decision block for "Chemical urmpsition OK" should be shown u an 

input to the "Store Wute Function Enabled". The unuecpc.blc condition should indicae 
"Adjurt chemical composition of tank". 

LAW I HLW: 
1. Show an administrative decision block for "Adjust Rim Vmtilation" before the "Runp 

up m i x n  pump VFD". u the ventilation will possibly be d j d  before ramping up the 
mixn pump. 

c-2 
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2. Ranove mixer pump pnmetar which may be specifs to only c a t ~ i n  typa  of mixer 
pump, includii pump column water prusurr. motor barinp tenrprrrurc, purrp shaft 
vibruion, and pump column filter dp. Lump these wiabks u a m u u l  deciion for "Mixa 
punp specific opcnrion paramaen OK". 

3. Rcmove the dcchion block for "In-tank compoaent detlcction OK per CCTV". and 
~cLtcd djuIImcntr for mixa pump speed a d  jet mgk. 

4. In-unlr dilution (if required) should be shown u M option, my time during the "Reptrr" 
fuaction, q p d c s i  of mixer pump opcntion 

5. Fl* of the mixer pump should not be shown, u the avlihbk volume of flush mta 
would k insignificant in the current contiguntion 

6. The d m i n i i v c  dccirioa for "RePufonn mixing" should be changed to "Pcrhrm 
ddiioral mixi" to imply that improved mobiliiion or homogenintion could be 
expected by this repetition 

7. A manual opcntiOa for "Bump mixer pump priodically" should be shown during the Smk 
solids in Source tmk" proces. .. 

, HLwonly: 
1. For the mu*l.l dccbion bbdc "ECR OK per thamocoupks or 

pottion 'pa thamocoupks or strain gauges". Thc Procerr Control Phn (Amrre) will 
daambwwhichiartrume atation mahodobgy will be uud. 

LAW only: 
1 .  The dcckion bbd; for "Storage time adequate" during "Ston Diluted Supcmate in Staging 

Tank" rhould be dektcd. 
2. Anadmhkrw 'vc dccirion block for "Scaling Time Adequate" should be shown just before 

"smle Solids io Source TU*". 
ive &&ion bbck for "In-bnk dilution" should be shown just before the 3. Aaadmmaat 

p~ocers bbck for S m k  S o l i  in Source Tank". This would albw d i l u t i o n  of tbc solids 

gauges". dekte the 

. .  
io tbc soulce 1.nk. ifsunpling indiures the d t y .  

LAW/HLW 
1. The opaarion of the mixa pump for wpemion of the wute before tnnrfa should show M 

option fix tuming the mixer pumpoff. 
2. An in-line dilution option shown u for the pl"pom of tnrrrfa l i i  preheating. This option 

rbould be availabk in p ~ l k l  with the optation ofthe mixer pump. 
3. An option for in-line dilution should be rhown lffer Stpr trmrk punp". 
4. A confipration chock for bypni the transfer punp duriq tnnsfer lim pmhutkg should 

beshown 
5. An dminiatn!ive decision block for rrebcuk& the mrrtkr pump dixhuge during initial 

in-line dilution should be rhown A PU: bgic CheCL €or fbw vohunc ntios and a mrmal 
check for daui iomta m d i q s  rhould be shoumu aprmbrive for opahg the 
recirculation nlve  to the tnmfcr line. 

6. A conlipation check during in-line dilution for ptbathg should include upehuc water 
arrives at Pc wiulin x minula". 
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7. The operation "Dmin tnmfkr line" &a shutdown of tnmfa pump should be ahown 
8. The opntion "Reatntigure transfeddilution lines" should be shown after waste mmik b 

C O n p k l C .  
9. Flushing of the mixer pump should not be shown, as Ihc aminjlbk volume of flush w&er 

would be i n a i i h  in the contigumtion 
IO. Shutdown of the trurrfa pump without I i  flushing should be shown for the condition of 

dilucnt I i  tackfbw. 
11. The tnnfkr  pump opention should k shown asdmbkd when doing adirca dilucm flush 

of the tnmfkr line. 
12.Andminidnt ive dcciion should be shown for transfer Line prrhating, 

&tined u conplae whcn a predaamined volume ofprrhat wer is pumped. 
13. The d opartion "Position Tmnsfcr Punp" s t ~ ~ u l d  indicate "Position T m k  Punp 

Suction". d be W e d  immdiately behrt "Start Trans& Pump". 
14. The dvck for Tnorfa punpdirchrpe prasurc OK" should be c-4 to m 

rdminii ive decision bbck indicating 'Tramfa pun&~~harge piesure nte o f c h g e  
OK". 

IS. The PLC bgic decuin bbdc for daumini w k n  flushing ofthe mmta line begi i  
should iDdiutc 'FLuh volume remains". upon which the diluem pump r r n p s  up. 

16. A PLC bak pamissive for tnmk aublc rbould be dded for yminimum wutc Iml in 
aome luJ: QIcecdod". Ifthe m i n i m  tank kvcl is exccukd. the -should 
immediely begin a n o d  rhuldown with trurrfkr l i i  flushing. 

LAW only: 
1. A h  sludge dh tu t ion  in the source cmlo. the w u t c  UaUowcd to m k  and dccnnrcd lo the 

2. An option should be shown for opnting rhe mixer p u q  during thc process "Dturr diluted 
wpcrna~e from Smg@ Tank to PC Tank". 

prhepi 

Pc tank. There is  no s&ging tlnlr for diuold sludge. 

The unrwolved bsursreminu folbws. These b a r e  shownu dashed bbdrronthe bgic 
diagrams: 

1 .  The panmcas which de& adequate mixing, mmin undefined. 
2. The time. which is albwrble bma, wutc sampling and trunk. rmrtu undefined. If 

deguntc m i x i i  un be defuud. then remixing would sol= this question. 
3. Itiruncertun ' Whaha snqlingofthe tank wutc will be impkmcntedduirq mixer pump 

opetation, u conpkx tcchmbgy would hvc to be dcvebpai 'Ihur, the option of abting 
down the mixapump befote smpting b rbOwn.1 t d v c  

4. Doe the blank diluent a e r  (if used) rred to nut& the wade tempauurc to any aded? 
Since diluent wter m y  be ddad for amling prrpoul. Ihc tenpcnrurrr m y  be 
conaidcr;rbly different. The dditiin of relatively cold watu m y  impact the c o m e  @+of- 
rise CrkaL 

5. The check for mtai.l belace d w  w e  mfkr u anopentor decuion istart.tive. The 
ICD rrqulernnts, which dnamuw * M w b k -  llMk6d hkncc, Ut \mccT(M * atthistime. 
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APPENDIX D 

LOW-ACTIVITY WASTE PROCESS CONTROL STRATEGY 
UNRESOLVED ISSUES 
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