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ABBREVIATIONS AND ACRONYMS 

244-S DCRT transfer system 

222-s 
CFR 
DCRT 
DST 
HEPA 
NESHAP 
OWVP 
PFP 
WAC 
W-087 

W-178 
w-314 
W-420 

comprises the 244-S DCRT, 244-S Pump Pit, 
2 4 4 4  Ventilation System, and 244-S Piping and 
Instrumentation System 
222-S Laboratory 
Code of Federal Regulations 
double-contained receiver tank 
double-shell tank 
high-efficiency particulate air 
National Emission Standards for Hazardous Air Pollutants 
operational waste volume projections 
Plutonium Finishing Plant 
Washington Administrative Code 
Project: 222-S Radioactive Liquid Waste Line 
Replacement 
Project: 219-S Secondary Containment Upgrade 
Project: Tank Farm Restoration and Safe Operations 
Project: Major Exhaust Stack Monitoring Upgrades 



RPP-5983 REV 0 

This page intentionally left blank. 

vi 

- 



RPP-5983 REV 0 

1.0 INTRODUCTION 

This assessment defines and begins to frame the scope of a formal decision and associated 
alternatives generation and analysis to examine the methods used to transfer radioactive liquid 
waste from the 222-S Laboratory (222-S) and the Plutonium Finishing Plant (PFP) to the double- 
shell tank (DST) system. Various methods, including the current pipeline routing system, are 
analyzed herein and should be examined and compared to determine their optimum lifecycle 
costs and benefits. The current transfer system configuration is shown graphically in 
Figures 1-1, 1-2, and 1-3. 

1.1 BACKGROUND 

Historically there has been a need at the Hanford Site to transfer radioactive hazardous liquid 
wastes away from generating facilities (e.g., 222-S and PFP). Liquid waste that was too 
radioactive and hazardous to send to cribs or treatment facilities (Le., the 200 East Area 
Treatment Plant and the 200 Area Treated Effluent Disposal Facility) has been routed to the tank 
farms for storage. 

Over time, some of the missions and strategies of the waste generators have evolved, reducing 
the volume of liquid radioactive wastes routed to the tank farms. The only remaining waste 
streams that appear viable for routing to the 200 West Area tank farms are produced by 222-S 
and PFP. Furthermore, the amount of waste produced at 222s and PFP and routed to the tank 
farms also has been reduced. A common waste-routing system is used by 222s and PFP to route 
waste to Tank 241-SY-102 for storage. This common system routes waste through the 
244-S double-container receiver tank (DCRT) transfer systems, transfer line V-562, the 
SY-A Valve Pit, transfer line SN-277, the SY-A Valve Pit, the SY-02A Pit, and finally into 
Tank 241-SY-102. The 244-S DCRT transfer system comprises the 244-S DCRT, 244-S Pump 
Pit, 244-S Ventilation System, and 244-S Piping and Instrumentation System. 

Now that the amount of waste transferred to the tank farms has been reduced significantly, the 
future use of the 222-4 DCRT transfer system comes into question. Should the 244-S DCRT 
transfer system continue to be maintained? Alternatively, is there a more cost-effective way for 
the Hanford Site to continue to provide 222-S and PFP with the capability to dispose of their 
liquid radioactive wastes? 

1.2 CONCERNS 

There are three main concerns associated with the 244-S DCRT transfer system. Each of these 
concerns is stated below. 

1 .  Quantity of Projected Waste Generations. There appears to be a declining need for the 
244-S DCRT as a waste-handling system. The quantity of waste that 222-S and PFP plan to 
transfer through the 244-S DCRT transfer system is at a historical low. Furthermore, other 
waste generators that used the 2444  DCRT transfer system in the past are no longer 
expecting to need this facility (e.g., Single-Shell Tanks Interim Stabilization). 

1-1 
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2. Aging Equipment. The 244-S DCRT transfer system was constructed in the late 1970s and 
early 1980s. The components of the transfer system are approaching, or have passed, their 
original intended design lives. 

3 .  Regulatoy Requirements. The requirements that have been, and are expected to be, 
imposed on the 244-S DCRT transfer system could result in substantially higher costs than 
anticipated to maintain a sufficient degree of compliance. 

1.3 PROBLEM STATEMENT 

This assessment will begin to frame a formal decision and associated alternatives generation and 
analysis to answer the following question: 

"What approach for using or bypassing the 244-S DCRT is optimum for transferring waste from 
the 2224  Laboratory and the Plutonium Finishing Plant to tank farms?" 

1-2 
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2.0 DISCUSSION 

2.1 

A series of upgrades and normal operational activities that support the continued use of the 
244-S DCRT transfer system are authorized by RPP-5044, River Protection Project FY 2000 
Multi-Year Work Plan Summary. These upgrades and activities include: 

TANK FARMS UPGRADES AND OPERATION COSTS 

Project W-314 Workscope. The sum of $10 million is allocated for the 244-S DCRT 
transfer system to install a primary vent duct flowmeter, a primary/annulus vent system, a 
leak detector, special protective coating in the pump pit; a nonfiltered duct jumper in the 
filter pit; primary tank instrumentation; monitoring and control upgrades, and electrical 
upgrades. 

Project W-420 Workscope. The sum of $700,000 is reserved for the 244-S DCRT transfer 
system to demolish the existing stack, procure and install a new 15 cm (6-in.) stack (with a 
10 cm [4-in.-] diameter discharge) and a new gaseous effluent-monitoring system to replace 
the existing stack continuous air-monitoring system. 

Normal Operations (Le., safe storage operations and maintenance activities). An estimated 
$100,000 per year is being expended, and likely will continue to be required, toward 
operational costs associated with the 244-S DCRT transfer system. Based on known cases of 
extending the use of a facility beyond its design life, these costs actually may increase if the 
244-S DCRT transfer system is required to continue in service. Should the 244-S DCRT 
transfer system be needed to support PFP and 222-S in the future, it could he necessary to use 
the system for up to twice its original design life. Furthermore, the costs associated with 
assessing the integrity of the 244-S DCRT are included in this estimate. Integrity issues are 
identified in HNF-3608,222-S Double Container Receiver Tank Facility Integrity 
Assessmenr Report. 

In addition to these planned expenditures, other upgrades (beyond the present authorized plans) 
could be required to allow the continued use of the 244-S DCRT transfer system. Upgrades to 
piping systems, as noted in HNF-5254, DST Transfer System Piping Compliance, are postulated 
to be among these unfundedunplanned upgrades. These upgrades would bring the piping 
transfer systems into compliance with the requirements contained in WAC 173-303-640, 
“Dangerous Waste Regulations: Tank Systems,” by June 2005. These requirements include 
upgrades to secondary containment, improvements in leak-detection capabilities, and assurances 
of adequate failure prevention. However, no detailed cost estimates are available for completing 
this work. 

Upon completing these upgradedactions (both fundedplanned and unfundedunplanned), the 
244-S DCRT transfer system is expected to meet the minimum acceptable standards for future 
use. Table 2-1 summarizes the minimum expected expenditures necessary to continue to allow 
the receipt of wastes through the 244-S DCRT transfer system. Expected completion dates for 
these plannedfunded and unplanned/unfunded actions are included in Table 2-1. 

2- 1 
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Table 2-1. Baseline Acceptable Standard-of-Use Scenario for the 
2444  Double-Contained Receiver Tank Transfer System. 

ActivityNpgrade 

Installation of a primary vent duct 
flowmeter, a primary/annulus vent 
system, a leak detector, special 
protective coating in the pump pit; 
a nontiltered duct jumper in the 
filter pit; primary tank instruments; 
monitoring and control upgrades, 
and electrical upgrades. 

Upgrade stack to meet 40 CFR 61, 
Subpart H. Specifically, remove 
existing stack, install a new 15 cm 
(6-in.-) stack (with IO cm [4-in.-] 
diameter discharge), and a new 
gaseous effluent-monitoring 
system. 

Upgrade transfer lines from the 
241-2 and 2 1 9 4  Waste Handling 
Facilities to Tank 241-SY-IO2 to 
maintain RCRA compliance. 

Normal safe storage operations and 
maintenance. This includes 
operators, engineers, and 
maintenance crafts staff performing 
surveillance and modifications 
necessary for day-to-day upkeep of 
the facility. 

By Whom 

Currently 
within the 
scope and 
funding of 
Project W-314 

Currently 
within the 
scope and 
funding of 
Project W-420. 

Currently 
unplanned/ 
unfunded 
scope 

Tank Farm 
Safe Storage 
Operations 
Program 
(currently 
under TWO3 
funding) 

cost ($1 
$10,000,000 

$7 0 0,O 0 0 

F5,000,000+* 

Total Cost = $17,700,000+ 

Date 

2004 

2000 

Commit- 
ment 
fate with 
WDOE 
is 2005. 

2000 - 
2020 

Reference 

HNF-5109, 1999, Phase 2 
Rebaseline Report for Tank 
Farm Restoration and Safe 
Operations Project W-3 14, 
Rev. 0, Lockheed Martin 
Hanford Corporation, 
Richland, Washington. 

HNF-SD-W420-CDR-001, 
1998, Project W-420 Stack 
Monitoring System Upgrades 
Conceptual Design Report, 
Rev. 1 ,  Numatec Hanford 
Corporation, Richland, 
Washington. 

HNF-5254.2000, DST 
Transfer System Piping 
Compliance, Rev. 0, 
CHZM HILL Hanford Group, 
Inc., Richland, Washington. 

$100,000 per year with no 
escalation (see Appendix A). 

*Estimate based on potential line lengths and similar projects that have been completed recently. 
CFR = Code of Federal Regulations 
RCRA = Resource Conservation and Recovery Act of 1976,42 USC 6901. 
WDOE = Washington State Department of Ecology. 
40 CFR 61, “National Emission Standards for Hazardous Air Pollutants,” Subpart H, “National Emissions 

Standards for Emissions of Radionuclides other than Radon from Department of Energy Facilities,” Code of Federal 
Regulations, as amended. 

2-2 
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2.2 OPERATIONAL WASTE VOLUME PROJECTIONS 

Periodic operational waste volume projections (OWVP) are made to plan for the receipt of 
customer wastes. These OWVPs help with the analysis of DST space needs. Waste-generation 
data (specifically, waste volumes and compositions) have been published in reports such as 
HNF-SD-WM-ER-029, Operational Waste Volume Projection. Revision 25 of 
HNF-SD-WM-ER-029 is the current governing authority for future projections of 222-S and PFP 
wastes. HNF-SD-WM-ER-029 is expected to be updated during fiscal year 2000. Figure 2-1 
shows the actual cumulative waste volume generations from 222-S and PFP realized from 1989 
to date. The data in Table 2-2 and Figure 2-2 show that in most years 222-S transferred far less 
waste to the tank f m s  than projected. The data presented in Figure 2-3 show that cumulative 
historical transfer volumes for PFP are approaching the projected terminal cleanout volume. 
Table 2-2, Figure 2-1, Figure 2-2, and Figure 2-3 are based on current and former versions of 
HNF-SD-WM-ER-029. 

Table 2-2. 222-S Laboratory Waste Generation, 
Projections versus Actuals.* 

1992 

1993 

1994 

Projected Monthly Actual Average Fiscal Year Volume, kgal Monthly Volume, kgal 

~ 

4.00 2.30 

5.00 0.83 

5.00 1.58 

I 1990 I 4.00 I 2.18 I 
I 1991 1 5.00 I 3.75 I 

1 1995 I 1.90 I 1.80 I 
I 1996 1 I .90 I 2.30 I 
1 1997 I 2.50 I 0.60 I 
I 1998 I 1.70 I 0.90 I 
1 1999 1 1.30 I 0.20 I 
I 2000 I 1.12 I not applicable I 

NOTE: 1 L = 0.264 gal 

2-3 
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Figure 2-2. 222-S Laboratory Waste Generations, Projections versus Actual. 
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Based on the current projections of 222-S and PFP waste generation, the compositional data 
presented in Tables 2-3 and 2-4 are the understood baseline characteristics for these two waste 
streams. The values for the constituents shown in Tables 2-3 and 2-4 are relatively small in 
comparison to the larger masses associated with the inventories contained in the DSTs being 
managed in a safe storage mode.’ 

As waste is generated at the various facilities, it is collected, managed, and subsequently 
transferred to the tank farms. The interface between 22243 and the tank farms is described in 
HNF-4483, Interface Control Document Between the Tank Farm System and 222-S Laboratory. 
The interface between PFP and the tank farms is described in HNF-4486, Interface Control 
Document Between the Double-Shell Tanks (DST) System and the Plutonium Finishing Plant 
(PFP). The methodology employed by 222-S and PFP to prepare wastes for transmittal to the 
tank farms is described in the following sections. 

2.3 222-S LABORATORY 

All waste in the S Plant system is generated in 222-S. Hot sink drains and hot tunnel sump 
wastes are jetted or “slurped” to the 2 1 9 4  Waste Handling Facility through stainless steel lines. 
A flowchart of the 222-S liquid waste-handling scheme is shown in Figure 2-4. 

The 21 9-S Waste Handling Facility consists of two cells (A and B) that contain 
Tanks 219-S-101, -102, -103, and -104. Tank 219-S-103 has been isolated and abandoned in 
place. The three active tanks (219-S-101, -102, and -104) are vented by an electrical exhaust fan 
through a demister (known as Tank 219-S-105) and a high-efficiency particulate air filter 
(HEPA) to the atmosphere via the 296-S-16 stack. 

Waste transfers from 222-S are routed to either Tank 219-S-101 or -104. Wastes from 
Tanks 219-S-101 and -104 then are jetted to Tank 219-S-102 for treatment. The transfer 
pumps and lines are flushed after both internal transfers (Le., within 2 2 2 8  and the 
219-S Waste Handling Facility) and external transfers (Le., routed to the tank farms). A new 
transfer line (installed as part of Project W-087) to 200 West Area tank farms was placed into 
service in December 1997. This line allows for transfers from tanks in the 219-S Waste 
Handling Facility to the 2 4 4 3  DCRT transfer systems. 

An excess of 72 million liters (19 million gallons) of waste is stored in the existing DST system. which comprises 

2-6 

I 

28 DSTs. 



RPP-5983 REV 0 

3.4 moi/L N d  
1.5 mol/L OH- 
I .6 mol/L NO< 

Table 2-3. Projected Customer Waste Volumes and Compositions 
for the 200 West Area Tank Farms. 

3 
3 
3 

Plutonium Finishing Plant Reference 
32 kgal oi wasw trom 2000 10 201 3. ranging from I to I O  hgal yr  I I ~ ~ - - - ~  ~ 

L 
0.28 molIL NO; 

not reported molIL Fe" 
0.0073 1 giL Pu 

0.0000307 giL Am 

<0.00001 g/L u 
3 vol% solids 

3 
NA 

3 
3 
3 
3 

1. 

2. 

HNF-SD-WM-ER-029, 1999, Operational Waste Vo/urne Projection, Rev. 25, Lockheed Martin Hanford Corporation, 
Richland, Washington 
Westcott, 1. L., 1998, "Update to S-Plant and Waste Sampling and Characterization Facilities Waste Volume Projection 
Assumptions," (Letter #WMH-9860419 to J .  N. Strode, Lockheed Martin Hanford Corporation with Attachment "222-S 
Laboratory Facility Description," December 30), Waste Management Federal Services, Richland, Washington. 
Hirzel, D. R., 1999, "Plutonium Finishing Plant Waste Volume Projection for the Period FY 1999-2028" (Memo 
#15530-99-DRH-002 to J .  N. Strode, Lockheed Martin Hanford Corporation, January 6) ,  B&W Hanford Company, 
Richland, Washington. 
Fowler, K .  D., 1998, "Waste Compatibility Assessment of 2224  Laboratory Waste (2224-98-3) with Tank 241-SY-102 
Waste via Double Contained Receiver Tank 2444  for Project W-178 Hydrolancing" (Interoffice Memo #7A150-98-037 
with attachment to R. E. Larson, August 26), Lockheed Martin Hanford Corporation, Richland, Washington. 

3. 

4. 

. 

t References 
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Table 2-4. Nominal Customer Waste Compositions Converted to Common Units. 

Figure 2-4. 2 2 2 4  Laboratory Liquid-Waste-Handling Scheme 
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Project W-178 was initiated shortly after the start of Project W-087 to modify the pipe and tank 
configurations internal to 222-S and the 2 1 9 3  Waste Handling Facility. Since the completion of 
Project W-178, wastes generated from Room 11A in 222-S are routed to Tank219-S-101. Other 
2 2 2 3  wastes generated from laboratory operations in the hot cells (lA, 1E-1, 1E-2, and lF), the 
inductively coupled plasma spectrometer, the atomic spectrophotometer (Room 1K drain), 
slurping hoods, acid decontamination sinks, and hot tunnel sumps are routed to Tank 2194-104. 

Waste batches in Tanks 2194-101 and -104 are transferred to Tank 219-5-102. The waste is 
sampled and analyzed for chemical content and radioactivity in Tank 2 19-S-102 and treated with 
NaOH and NaN02. Waste batches of approximately 11,000 L (3,000 gal) each are subsequently 
transferred fiom Tank 2196-102 to the 244-S DCRT transfer system. 

2.4 PLUTONIUM FINISHING PLANT 

All waste in the PFP system is generated in a group of facilities in the 200 West Area. These 
facilities support the operations for the following: 

Stabilization of plutonium metal by muffle furnace calcination 

Immobilization of sand, slag, and crucible residues for disposal 

Application of the Direct Denitration Vertical Calciner 

Shipping, receiving, and storage of special nuclear materials 

Functioning of the Analytical Laboratory and the Plutonium Process Support Laboratory 

Treatment and handling of liquid wastes destined for tank farms and the Treated Effluent 
Disposal Facility. 

Wastes from the various facilities that constitute PFP are routed to the 241-2 Waste Handling 
Facility via stainless steel lines. A flowchart showing the handling process at the 241-2 Waste 
Handling Facility is shown in Figure 2-5. 

The 241-2 facility consists of five cells that contain five tanks (D-4 through D-8). Tank D-6 is 
inactive and has been isolated and abandoned in place. Of the four remaining active tanks, only 
two tanks (D-8 and D-5) are used to complete transfers to the tank farms. The other two tanks 
(D-4 and D-7) are used for overflow protection of the active waste tanks (D-5 and D-8). 
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Figure 2-5. Plutonium Finishing Plant Liquid-Waste-Handling Scheme. 

I - - - - - - - - - - -  1 

TankFanns I I I  Pumo Pit for , - _ _ _ ,  

All PFP wastes are routed to the 241-2 Waste Handling Facility through one pipe. (At one time, 
there were as many as five different pipes into the 241-2 Waste Handling Facility from the 
remainder of the plant. Because of process changes and leaking pipes and tanks, these pipes were 
eventually grouped to form this one compliant line in use today.) Wastes are collected in 
Tank D-8; when a batch is ready, it is jetted to Tank D-5 where it can be mixed, sampled, and 
neutralized (as necessary)? After the prescribed processes and procedures are satisfied, a waste 
batch is configured for routing to the tank farms (currently the 244-TX DCRT). 

2.5 INFLUENCES 

During initial meetings (Sederburg 1999) held to define this problem, a number of issues and 
items were identified that may influence any potential decisions about the 244-S DCRT transfer 
system. The following issues and items were identified during these initial meetings. 

1. Does the open unreviewed safety question (Consolidufion of Flammable Gas/Slurry Growth 
Unreviewed Sufefy Question Issue [Serrano and Schofield, 1996)] regarding flammable gas 
controls in all DCRTs need further resolution before proceeding with any specific upgrades 
of projects or plans for the 2 4 4 3  DCRT? 

2. Is it necessary for the 244-S DCRT transfer system to continue providing catch tank support 
for waste transfers from 244-TX DCRT to Tank 241-SY-102? (These waste transfers 
primarily are from PFP. Other waste, including waste from S-304 and UX-302-A, may be 
transferred along this route in the future, but no transfers are presently planned.) Are other, 
more favorable transfer routes available that would not require the 244-S DCRT transfer 

* The agitator that mixes the waste is assumed to be operating continuously. 
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system to serve as a catch tank for encasement drainage or line drainage during jumper 
maintenance? 

3 .  By what time does Project W-314 need to make decisions to ensure their input properly 
influences their scope of work? 

4. What effects will the analyses presented in HNF-5254 have on future decisions about the 
244-S DCRT transfer system? 

5. What are the influences of the needs of 222-S on decisions about the future of the 
244-S DCRT transfer system? 

6. What are the influences of the needs of PFP on decisions about the future of the 244-S DCRT 
transfer system? 

7. What interaction with Project W-420 is involvedrequired? 

8. Are there any long-term effects to be realized from the recent discovery of polychlorinated 
biphenyl at the 219-5 Waste Receiving Facility? Are there any other types of waste- 
compatibility issues that need to be ~onsidered?~ 

9. Have the recommendations in HNF-3608, which are encompassed in Table 2-1, been 
considered? 

Input from several different organizations will be required to disposition these issues and items 
appropriately. A preliminary summary of the various influences on this problem is depicted in 
Figure 2-6. Table 2-5 shows a proposed team arrangement that could be used to reach a solution 
amenable to all concerned parties. 

’ 2 2 2 4  and PFP are proceeding under the assumption that they can “clean” their tanks and systems and resume 
sending waste to the tank farms. 
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3.0 POTENTIAL ANSWERS 

In an effort to solve the problem and associated issues with the 244-S DCRT transfer system, six 
options initially were considered for each of the two affected customers (222-S and PFP). A 
tabular development of these options and the involvement of the two affected customers was 
used to combine the options and develop a list of alternatives that should be considered further. 
Table 3-1 shows how these alternatives were developed and prescreened. Based on this process, 
eight potential answers were determined viable for further analysis in a 2 4 4 4  DCRT alternatives 
generation and analysis. The resulting alternatives to be considered are briefly described below. 

1. Upgrade the 244-S DCRT transfer system as planned, thereby allowing 2 2 2 4  and PFP to 
continue transferring wastes using the same methods used now. 

2. Modify the existing set of transfer lines such that the 2 4 4 4  DCRT transfer system is 
bypassed and can be decommissioned. This alternative would have little to no effect on 
222-S and PFP because the tank farms would continue to receive their wastes. However, 
modifying these transfer lines to eliminate the need for the 244-S DCRT transfer system 
possibly could allow tank farms to redirect currently planned expenditures. 

3. Modify the present piping system for the 222-S transfers, thereby bypassing the 244-S DCRT 
transfer system (as in Alternative 2), but redirect and route PFP wastes into the tank farnis 
via truck (probably to the 204-AR Facility in the 200 East Area). Decommission the 
244-S DCRT transfer system. 

4. Truck 222-S waste to a 204-AR-type facility and reroute PFP wastes directly to 
Tank 241-SY-102. Decommission the 244-S DCRT transfer system. 

5. Truck 222-S and PFP wastes to a 204-AR-type facility. Decommission the 2 4 4 4  DCRT 
transfer system. 

6 .  Treat 222-S and PFP wastes at their respective sources. Decommission the 244-S DCRT 
transfer system. 

7. Construct a new facility to replace the 244-S DCRT transfer system. This alternative would 
have little to no effect on 2 2 2 4  and PFP. 

8. Do nothing. 
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INTERNAL MEMORANDUM 

March 23,2000 

Douglas C. Larsen 
CH2M HILL Hanford Group, Inc. 

J. Pete Sederburg 
H&N 

Confirmation of Cost Data 

This memorandum is to confirm the information you provided to me during a telephone 
conversation on or about December 2 1, 1999. 

As we discussed, I am preparing a problem assessment for a formal decision on the future of the 
244-S double-contained receiver tank (DCRT). In response to my request, you provided an 
estimated yearly cost for the normal operations and maintenance of the 244-S DCRT. Your 
estimate was $100,000 per year with no escalation. 

Please sign and date this memorandum to confirm our conversation and to verify that you 
provided the stated estimate. 

Thanks so much for your assistance in this matter. 
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