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CONCEPTUAL DESIGN REPORT 

AW TANK FARM MONITORING AND 
CONTROL SYSTEM INSTALLATION 

PROJECT W-457 

I. INTRODUCTION 

The 241-AW Tank Farm, located in the 200-East Area of the Hanford Site, 

contains six 1.16 Mgal double-shell tanks. The tanks are used primarily for 

storage of waste from facilities such as PUREX and B Plant. Tanks 102-AW and 

106-AW commonly are used for staging waste concentrated by the evaporator. 

Evaporator personnel maintain and monitor all the 241-AW tanks on a daily 

basis. Two  tanks within the farm recently have been identified as having 

potential flammable gas concerns. Tank 101-AW is currently on the Flammable 

Gas Watch List. Recently, Tank 104-AW was added to  the Flammable Gas 

Watch List USQ. These classifications impose additional operating controls and 

monitoring of these tanks. 

The process for concentrating the supernatant via the evaporator is termed an 

"evaporator campaign." The campaign usually lasts from one to  three months 

depending on the waste type and level. During campaigns, supernatant is 

transferred through underground piping to  the evaporator feed tank 

(Tank 241 -AW-102) for concentration in the evaporator. After the evaporator 

treats the waste, the concentrated waste (slurry), is routed to  Tank AW-106 for 

additional liquid removal. During evaporator campaigns and normal daily 

operations, many safety precautions are taken to  ensure tank safety. These 

safety precautions are defined in tank farm operating procedures and safety 

documentation. The precautions predominantly involve frequent monitoring of 

the tank waste temperature, level, gas, and pressure using installed tank waste 

monitoring equipment. 

W457CDR.TD.2700 - 1 .  0611 2/96 
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The tank monitoring and control system (TMACS) was originally designed to  

monitor the temperature in the 2 4  ferrocyanide (FeCN) Watch List tanks (ref 2). 

TMACS provides continuous remote monitoring, alarming, and data storage of 

waste tank temperatures, levels and gas pressures. Since the original installa- 

tion, the scope of the monitoring system has been expanded to  encompass 

monitoring various tank farm parameters in all tank farms (200-East and 

200-West Areas), including the 241-AW Tank Farm (ref 3). 

The cost estimate summary and conceptual project schedule are in Appendices B 

and C, respectively. 

II. SUMMARY 
~~~~~~~ ~ ~ ~~~ ~ ~~~~ 

Project W-457, "AW Tank Farm Monitoring and Control System Installation," will 

provide systems to  read and control in tank monitoring equipment remotely. 

Tank equipment that can be monitored by the tank monitoring and control 

system (TMACS) are thermocouple trees, multi-functional instrument trees 

(MITs), hydrogen monitoring equipment, pneumatic pfessure gauges, ventilation 

flow, Enraf level gauges, and more. Project W-457 will install the signal 

conditioners and ancillary equipment required to  convert the analog signal 

provided by the tank monitoring equipment to a digital signal suitable for 

interpretation by the central TMACS computer. 

TMACS will provide alarm management, data storage, data trending, reporting, 

event logging, failure status, and graphical presentation using a hierarchy of 

displays that allow progression from the general t o  the specific. Installing 

TMACS will provide obvious benefits in safety and ALARA as well as reducing 

cost associated with manual monitoring of tank parameters. 

This CDR includes information required for TMACS installation in the A W  Tank 

Farm. The design of the AW Tank Farm installation is based on currently 

installed and proven designs in other tank farms. 
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The total estimated cost for this fiscal year 1996 General Plant Project is 

$910,000. Construction costs of the project are $740,000; other project costs 

are $1 70,000. This estimate includes a 23% contingency. 

111. JUSTIFICATION 

During evaporator campaigns and normal daily operations, many safety 

precautions are taken to  ensure waste tank integrity. These precautions 

predominantly involve frequent monitoring of the tank waste temperature, level, 

vapor space constituents, and pressure. Monitoring is performed using installed 

tank waste monitoring equipment. 

There are several types of tank monitoring equipment installed in AW Tank Farm: 

pneumatic pressure gauges, standard hydrogen monitoring systems (SHMS), 

multi-functional instrument tree (MIT), and thermocouple trees. Additional 

equipment installed includes a gas characterization system (GCS), standard-D 

hydrogen monitoring systems on the central exhauster, and Enraf level gages. 

All of the listed equipment is read and recorded locally. This requires operators 

to  make rounds to  the six tanks within the AW Tank Farm, record readings, and 

survey out of the tank farm. During normal operations, operators are dispatched 

once every shift to  make rounds and record readings. During evaporator 

campaigns, operators are dispatched every 2 hours to  make rounds and record 

readings. 

Per DOE Order 6430.1A and Code of Federal Regulation (CFR) 10 CFR 436, an 

economic analysis was performed (Appendix E). The economic analysis 

compared the do nothing option (continue performing manual readings) versus 

installing TMACS in AW Tank Farm. Based on present day dollars, this analysis 

shows that the expense for installing TMACS will be recovered by expense 

savings in less than 6 years. This is based on the estimated cost for installation, 

operation and maintenance costs, current billing rate for operators, and 
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continuation of current mode of operation within the AW Tank Farm and 

evaporator. 

Installation of TMACS will provide real-time status of parametersassociated with 

the AW Tank Farm tanks and also will provide a means of instantaneously 

identifying failed equipment. Installation of TMACS will reduce tank farm 

activity by remotely recording waste tank parameters, and will provide ALARA 

benefits by reducing potential for exposure or contamination. 

IV. DESCRIPTION OF PROJECT SCOPE 

A. IMPROVEMENTS TO LAND (460) 

Excavation will be required for buried electrical power, control, and 

instrumentation conduit (triple conduit). The excavation will be performed 

within the AW Tank Farm fence to  a maximum depth of approximately 

610 mm (24 in.). This will be performed following the procedure WKS 17 

in WHC-CM-1-10, "Safety Manual." 

Excavation for triple conduit will be made throughout the farm as shown 

on drawing H-2-820792. All drawings are in Appendix G. The excavation 

between pull boxes PB-94-5-A, PB-94-6-A, and PB-94-10-A and 

subsequent triple conduit runs and pull box placement will be provided by 

project W-451, "Tank Farm Gas Charactericstics." 

Excavation for electrical power and instrument conduit will be performed 

at each tank. The excavation will provide power and instrumentation 

conduit between the nearest pull box and the tank specific TMACS 

terminal box. 

Further excavation for instrumentation conduit will be performed from the 

tank specific TMACS terminal box to  the individual terminal boxes of tank 

instrumentation. This will be performed for three thermocouple junction 
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boxes, one Enraf liquid level gauge, and one tank vapor space pressure 

transducer cabinet [ two pressure transmitters1 at each tank. 

Tank AW-101 will require additional excavation for power and 

instrumentation conduit required for MIT and hydrogen monitoring (see 

drawing H-2-820792). 

B. BUILDINGS (5011 

TMACS equipment will be provided in the existing control facility 

(241 -AW-271) outside the AW Tank Farm north fence. The building will 

be provided with the electrical power and instrumentation service required 

for TMACS. Two electrical enclosures housing TMACS equipment will be 

installed in the building; the modem assembly (modems provided by 

others) and the communications interface unit (see drawings H-2-820793 

and H-2-820801, respectively). 

C. OTHER STRUCTURES (550) 

The electrical enclosures in the tank farm will be supported by unistrut 

stands. The stands will be fabricated in the shop and then placed in the 

farm to  maintain ALARA. Details of the support stands are shown in 

drawing H-2.815300. 

D. UTILITIES (600) 

Electrical power will be distributed to TMACS terminal boxes through 

underground wiring. The power wiring will be in a separate conduit than 

the control and instrumentation wiring. 

Instrumentation wiring will be distributed t o  TMACS terminal boxes 

through underground wiring in a conduit separate from the power conduit. 

No control wiring will be provided by this effort. Control conduit is 

provided for future control expansion. 
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The electrical system design will conform to the National Electric Code 

(NEC). All electrical parts will be listed or approved by Underwriters 

Laboratories (UL), Fidelity Mutual (FM), or another nationally recognized 

testing laboratory. 

Two designated telephone lines will be provided for communication 

between the AW Tank Farm TMACS and the master TMACS computer. 

The line will connect the modems located in 241-AW-271 to  the TMACS 

central computer located in the 2750E Building. The telephone company 

will provide t w o  excess modems. 

E. SPECIAL EQUIPMENT AND PROCESS SYSTEMS (700) 

The existing TMACS computer system will be programmed t o  recognize 

the AW Tank Farm. 

The process of obtaining data from the in-tank instrumentation requires 

multiple electronic signal processors. The analog signal from an instrument 

is converted to  a digital signal that is stored as a measurement in local 

memory. When a report is requested, the stored data is transmitted 

serially via an RS-485 signal that is converted to  RS-232C which is 

suitable for transfer and interpretation by the TMACS master computer. 

The equipment required to  do the data obtaining process will be installed 

at 18 thermocouple trees, 6 Enraf liquid level gauges, 12  tank vapor 

pressure transducers and 1 standard hydrogen monitor in the AW Tank 

Farm. The equipment consists of the TMACS enclosures and Acromag I/O 

processors installed locally at each tank. 

' 

F. STANDARD EQUIPMENT (710 THROUGH 799) 

All equipment will be standard "off-the-shelf" items. Exceptions may arise 

with some of the instrumentation signal conversion equipment, but this is 

not anticipated. 
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G. IMPROVEMENTS FOR OTHERS (800) 

Accommodations for future expansion of monitored points will be 

provided. These expansion points will provide standardized access for 

future monitoring equipment. 

Conduit runs providing control capability will be at the pull boxes 

throughout the AW Tank Farm (see drawing H-2-820792). This will allow 

for future control of pumps, valves, etc. by the master TMACS computer. 

Excess electrical capability also will be provided to  AW Tank Farms. This 

will be provided in sufficient capacity to  operate miscellaneous hand tools 

and future controls applications. 

A computer terminal will be provided in the 242-A Evaporator Building to  

be used for in situ monitoring of tank parameters by tank farm personnel. 

H. DEMOLITION (810) 

The Doric Digitrend remote multiplexers in control facility 241 -AW-271 

that are tied t o  CASS will be removed. These units presently are not 

functional and there are no plans to  repair them. However, buried CASS 

cables will remain. 

I. OTHER PROJECT COSTS (900) 

Other project costs include design finalization and project management 

during construction. 

J. DESIGN COMPLIANCE 

The design and construction of project W-457 will comply with the codes 

and regulations listed in the project FDC (ref 1 ). 
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V. METHODS OF PERFORMANCE 

A. CONSTRUCTION WORK BY ONSITE CONTRACTOR (WBS 3.1) 

Fabrication of TMACS equipment will be performed by site construction 

forces. Primarily, this will be fabrication of terminal boxes and stands. 

installation of the TMACS system will be performed by the onsite 

engineer/construction contractor. This will include excavation and backfill 

within the AW Tank Farm, installation of conduits and wiring, placement 

of terminal boxes and instruments, and termination of instrumentation and 

power. 

The design of TMACS will utilize over the counter products to  the extent 

practical. All items will be called out on drawings and procured using 

purchase requisitions by a purchasing agent. Parts that make up the 

design will be chosen by the responsible engineer based on its 

performance-and physical attributes, and the requirements of the project. 

B. WORK BY OPERATING CONTRACTOR (WBS 1 .O and 4.0) 

The operating contractor will provide definitive design and engineering 

services during construction. 

The operating contractor will provide overall project management support 

during design, procurement, and construction of this project. 

The operating contractor will provide support for other project costs 

associated with TMACS installation. 
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VI. REQUIREMENTS AND ASSESSMENTS 

A. SAFEGUARDS AND SECURITY 

Existing safeguards and security measures will not be impacted by this 

project. No new measures beyond the current practices will be required. 

Badging and escort requirements shall be administrated per WHC-CM-4-33, 

"Security Manual." 

B. HEALTH AND SAFETY 

Construction contractors will be required to take reasonable precautions 

for protection of the health and safety of their employees, subcontractors, 

operating contractor, and DOE personnel. This includes providing 

continuous access to construction areas by emergency vehicles and 

personnel, and ensuring that emergency evacuation routes are 

unobstructed. 

The installation of TMACS equipment will take place in the AW Tank Farm. 

All installation activities will be performed in accordance with the 

HSRCM-1, "Hanford Site Radiological Control Manual," and 

WHC-SD-WM-HSP-002, "Tank Farm Health and Safety Plan." 

Installation will require hand excavation, routing conduit, and electrical 

connection to  existing instrumentation. The fabrication of electrical 

enclosures and other equipment will be performed in shop t o  the extent 

possible for ALARA. 

An Unreviewed Safety Ouestion (USQ) screening was performed for the 

AW Tank Farm TMACS installation. The U S 0  screening determined that 

there would be no changes to the facility equipment or facility procedures. 
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C. DECONTAMINATION AND DECOMMISSIONING 

All decontamination and decommissioning shall be performed in 

accordance with the HSRCM-1. 

D. MAINTENANCE AND OPERATION REQUIREMENTS 

The TMACS system maintenance requirements are known from previous 

installations in other tank farms. The maintenance procedures and costs 

associated with AW Tank Farm are assumed to  be the same as those for 

other tank farms with TMACS. The estimated maintenance costs for the 

AW Tank Farm TMACS installation are $8.000 per year. 

No special tools are required for TMACS maintenance other than those 

regularly used by electrical maintenance personnel. The operation and 

maintenance costs for tank farms will decrease with the installation of 

TMACS due to  the elimination of man-hour intensive readings required by 

tank farm personnel. 

E. AUTOMATED DATA PROCESSING EQUIPMENT 

Data processing and telecommunications equipment will be similar or 

identical t o  those used in previous TMACS installations (ref 9). The 

equipment has been selected carefully based on system requirements and 

has been successfully used in the field. 

The system must be able to  convert analog signals from existing in-tank 

instrumentation into a digital signal for computer processing. The 

instrumentation signals are read periodically and stored at the tank data 

signal converter. The data is then available, upon request, for bulk 

downloading to the TMACS master computer. When queued, the data 

stored at the tank data signal converter is transferred to  a modem signal 

converter that formats the data for transfer t o  the TMACS master 

computer. This allows data to be organized in a historical presentation of 

tank parameters. 
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The instrumentation and processors also will provide warnings if loss of 

communication occurs with an instrument and will alarm if a critical tank 

criteria is out of established parameters. The TMACS computer system 

will pin-point the anomaly so corrective action can be initiated. 

F. QUALITY ASSURANCElSAFETY CLASSIFICATION 

1. Qualitv Assurance Activities 

Project activities for contractors involved in design, procurement, 

construction, and acceptance will be governed by 10  CFR 830.120, 

"Quality Assurance." Minimum project quality attributes are 

included in the project FDC and will be incorporated into the project 

specific Quality Assurance Program Plan (QAPP). The QAPP will 

indicate the project critical characteristics, corresponding safety 

classification assignments, and programmatic controlling documents. 

The specific technical and quality programmatic requirements, 

material certifications, qualification and certification of personnel, 

inspections, examinations and testing, and applicable quality 

assurance records will be established during definitive design and 

included in design documents. Specifications will require controls t o  

exclude misrepresented products. 

The project includes individual systems or components to  an existing 

facility and the existing facility hazardous classification has not 

changed. 

Independent design verification will be required. Safety significant 

and nonsafety significant items and services will be procured from 

commercially available sources unless specific exception is noted 

during definitive design. 
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2. Safety Classification 

Safety classifications will be identified for those systems, 

components, and structures important to  safety or environmental 

protection so that appropriate efforts will be placed on design, 

procurement, construction, testing, operation, maintenance, and 

modifications. 

Safety classification criteria and methodology are defined in 

WHC Management Requirements and Procedures Manual, 

WHC-CM-4-46. Safety classifications will be determined through 

analysis and consequences of failure based on information contained 

in the project FDC and safety analysis documents. The resulting 

safety classifications form the basis for the Hanford design and 

quality assurance requirements applied to  the project. Safety 

significant is the highest level anticipated for any element of the 

proposed facility. 

G. ENVIRONMENTAL COMPLIANCE 

All tank farm areas have been granted a cultural resource exemption based 

on the extensive disturbances that occurred during tank installation. This 

exemption includes all maintenance and new construction performed 

within, and extending 150 meters outside, the 18 fenced tank farm areas. 

All construction for the TMACS installation will be performed inside the 

AW Tank Farm. 

All tank farm areas are covered by a blanket biological review 

(#95-200-073). This review determined that there would be no adverse 

impacts to  species or habitats of concern due to  projects within the 

200-East and 200-West tank farm areas. 

The AW Tank Farm TMACS installation is presumed to be under a 

categorical exclusion and NEPA documentation is not required. An 
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environmental checklist that shows environmental compliance has been 

completed (ref 11 ). 

H. PERMITS 

An excavation permit will be required for conduit runs throughout the 

AW Tank Farm. The permit will be obtained per procedure 503.1 in 

WHC-CM-8-7 (ref 12). 

VII. IDENTIFICATION AND ANALYSIS OF UNCERTAINTIES 
~~ 

The installation of TMACS has been performed in several other tank farms in the 

200-West Area. The design for installation of TMACS in the A W  Tank Farm has 

been completed. The design and equipment used in this installation are similar, 

if not identical, t o  that used in other TMACS installations. Therefore, from a 

technical standpoint, no uncertainties can be identified. 
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WORK BREAKDOWN STRUCTURE 

1 .O ENGINEERING 

1.1 Definitive Design (Operating Contractor) 

1.2 Engineering and Inspection (Operating Contractor) 

3.0 CONSTRUCTION 

3.1 Force Account Construction (Engineer/Constructor Contractor) 

4.0 PROJECT INTEGRATION/MANAGEMENT (OPERATING CONTRACTOR) 
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I C F  K A I S E R  HANFORO 
WESTINGHOUSE HANFORO COMPANY 
JOB NO. W - 4 5 7 / E 6 2 0 4 9  
F I L E  NO. Y457CAA4 

** I E S T  - I N T E R A C T I V E  E S T I M A T I N G  ** 
AW TANK FARM MONITORING and CONTROL SYSTEM 

WORKING CONSTRUCTION 
DOE-ROl - PROJECT COST SUMMARY 

PAGE 1 OF 7 
DATE 0 6 / 0 6 / 9 6  1 0 : 5 1 : 1 7  
BY JFR/DEA 

0 0 0  ENGINEERING 7 6 . 0 0 0  15 1 1 , 0 0 0  8 7 . 0 0 0  

0 5 0  CONSTRUCTION MANAGEMENT 1 4 9 . 0 0 0  2 1  3 2 . 0 0 0  1 8 1 . 0 0 0  

7 0 6  ELECTRICAL 5 2 9 . 0 0 0  2 5  1 3 2 . 0 0 0  6 6 1 . 0 0 0  

(ADJUSTED TO MEET DOE 5100 4 )  - 4 . 0 0 0  5 .000 1.000 -----------------_-_____________________---------- 
PROJECT TOTAL 7 5 0 . 0 0 0  23 1 8 0 . 0 0 0  9 3 0 . 0 0 0  

W I Y 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ~ ~ ~ ~ - - - ~ ~ ~ ~ ~ . ~ . . ~ ~ . ~ . . ~ .  
REMARKS: THE PREVIOUS E S T I M A T E ,  F I L E  NO. W457CAA3. HAS BEEN 

R E V I S E 0  TO INCORPORATE ESCALATION COSTS. 
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I C F  K A I S E R  HANFORD 
WESTINGHOUSE HANFORO COMPANY 
J O B  NO. W-457/E62049 
F I i E  NO. W457CAA4 

WBS DESCRIPTION _____. ________________________________ I  

110000 WHC D E F I N I T I V E  DESIGN 
120000 WHC E N G I N E E R I N G I I N S P E C T I O N  

SUBTOTAL 12 E N G I N E E R I N G I I N S P E C T I O N  

SUBTOTAL 1 ENGINEERING 

310000 GENERAL b TECHNICAL CONOITIONS 
310001 ELECTRICAL I N S T A L L A T I O N  
317710 PROJECT MANAGEMENT 
317720 CF SUPPORT 
317730 QUALITY SUPPORT 

W 

k SUBTOTAL 31 FA CONST-ONSITE E I C  

SUBTOTAL 3 CONSTRUCTION 

400000 WHC PROJECT INTEGRATION 

SUBTOTAL 4 PROJECT INTEGRATION 

PROJECT TOTAL 

, 

**  I E S T  - I N T E R A C T I V E  E S T I M A T I N G  ** 
AW TANK FARM MONITORING and CONTROL SYSTEM 

WORKING CONSTRUCTION 
DOE-RO2 - WORK BREAKDOWN STRUCTURE SUMMARY 

PAGE 2 OF 7 
DATE 06/06/96 10:51:20 
BY J F R / D E A  

ESTIMATE 
SUBTOTAL -------- 

49104 
26040 

26040 

75144 

28207 
489653 
66498 
19539 
8087 

611984 

611984 

53092 

53092 

ONSITE SUB 
I N D I R E C T S  TOTAL 

0 49104 
0 26040 

0 26040 

0 75144 

0 28207 
0 489653 
0 66498 
0 19539 
0 8087 

0 611984 

0 611984 

0 53092 

0 53092 

0.45 
0.67 

0.67 

0.53 

2.15 
2.15 
1.73 
1.73 
1.73 

2.09 

2.09 

1.12 

1.12 

221 49325 15 7399 56724 
174 26214 15 3932 . 30147 
174 26214 15 3932 30147 

395 75539 15 11331 86871 

7203 36017 
10528 500181 25 125045 625226 
1.150 67648 25 16912 84561 
338 19877 25 4969 24846 

2057 10284 140 8227 25 

606 28813 25 

12762 624746 25 156186 780934 

12762 624746 25 156186 780934 

8053 61740 595 53687 15 

595 53687 15 8053 61740 

0 

W 
c 
0 



KAISER ENGINEERS HANFORO 
WESTINGHOUSE HANFORO COMPANY 
JOE NO. W - 4 5 7 / € 6 2 0 4 9  . 
F I L E  NO, W457CAA4 

* *  I E S T  7 INTERACTIVE ESTIMATING ** 
AW TANK FARM MONITORING and CONTROL SYSTEM 

WORKING CONSTRUCTION 
OOE-RO3 - ESTIMATE B A S I S  SHEET 

1. DOCUMENTS AND DRAWINGS ____________________--  
DOCUMENTS: L O 1  

DRAWINGS: SEE L O 1  L I S T  

2 .  MATERIAL PRICES --------------- 
U N I T  COSTS REPRESENT CURRENT PRICES FOR S P E C I F I E D  MATERIAL ,  

3 .  LABOR RATES 
---*-----_- 
A , )  I C F - K H  HOURLY RATES ARE BASED ON THE 1 9 9 6  F I S C A L  YEAR BUDGET L I Q U I D A T I O N  RATES AS I SUED KEH 

PAGE 3 OF 7 
DATE 0 6 / 0 6 / 3 6  1 4 : 1 6 : 4 4  
BY J F R I D E A  

INANCE 

m 4 GENERAL REOUIREMENTS/TECHNICAL SERVICES/OVERHEAOS 
I w ________________________________________--------- 

A. )  ONSITE CONSTRUCTION FORCES GENERAL REQUIREMENTS. TECHNICAL SERVICES AND CRAFT OVERHEAO COSTS ARE INCLUDED AS A 
COMPOSITE PERCENTAGE BASED ON THE I C F - K H  E S T I M A T I N G  FACTOR, 

5. ESCALATION 

ESCALATION PERCENTAGES WERE CALCULATED FROM THE AUGUST 1 9 9 4  UPDATE OF THE ECONOMIC ESCALATION P R I C E  CHANGE I N D I C E S  FOR DOE 
CONSTRUCTION PROJECTS AS PUBLISHED BY THE 'OFFICE OF INFRMTRUCTURE A Q U I S I T I O N '  F M - 5 0 .  

U.S. OEPARTMENT OF ENERGY - DOE ORDER 5 1 0 0 . 4  PAGE 1 - 3 2  SUBPARAGRAPH ( M ) .  REQUIRES ROUNDING OF A L L  GENERAL PLANT PROJECTS 
( G P P ' S )  AND L I N E  I T E M  ( L I )  COST ESTIMATES.  REFERENCE: DOE 5 1 0 0 . 4 .  FIGURE 1-11. DATED 1 0 - 3 1 - 8 4 .  

7 .  REMARKS/QUALIF ICATIONS 

A . )  NO MASK WORK ASSUMED 
E . )  NO CONTAMINATED S O I L  WILL  BE ENCOUNTERED 
C . )  CONSTRUCTION PERFORMED BY I C F K H  FORCES. 
D . )  THE ESTIMATE INCLUDES COST PROVIDED BY WHC FOR ENGINEERING. DESIGN.  AND MANAGEMENT SUPPORT. 

W m 
5 
0 



I C F  K A I S E R  HANFORD 
WESTINGHOUSE HANFORD COMPANY 
JOB NO. W - 4 5 7 I E 6 2 0 4 9  
F I L E  NO. W457CAA4 

0 0 0  ENGINEERING 

1 1 0 0 0 0  WHC D E F I N I T I V E  DESIGN 
1 2 0 0 0 0  WHC E N G I N E E R I N G I I N S P E C T I O N  

TOTAL 0 0 0  ENGINEERING 

0 5 0  CONSTRUCTION MANAGEMENT 

3 1 7 7 1 0  PROJECT MANAGEMENT 
3 1 7 7 2 0  CF SUPPORT 

m 3 1 7 7 3 0  QUALITY SUPPORT 
4 0 0 0 0 0  WHC PROJECT INTEGRATION 

TOTAL 0 5 0  CONSTRUCTION MANAGEMENT 

7 0 6  ELECTRICAL 

3 1 0 0 0 0  GENERAL 6 TECHNICAL CONDITIONS 
3 1 0 0 0 1  ELECTRICAL I N S T A L L A T I O N  

TOTAL 7 0 6  ELECTRICAL 

PROJECT TOTAL 

* *  I E S T  - I N T E R A C T I V E  E S T I M A T I N G  ** 
AW TANK FARM MONITORING and CONTROL SYSTEM 

WORKING CONSTRUCTION 
DOE-R04 - COST CODE ACCOUNT SUMMARY 

ESTIMATE ONSITE SUB 
SUBTOTAL I N D I R E C T S  TOTAL 

4 9 1 0 4  
2 6 0 4 0  

7 5 1 4 4  

6 6 4 9 8  
1 9 5 3 9  

8 0 8 7  
5 3 0 9 2  

1 4 7 2 1 6  

2 8 2 0 7  
4 8 9 6 5 3  

5 1 7 8 6 0  

4 9 1 0 4  
2 6 0 4 0  

7 5 1 4 4  

0 6 6 4 9 8  
0 1 9 5 3 9  
0 8 0 8 7  
0 5 3 0 9 2  

0 1 4 7 2 1 6  

0 2 8 2 0 7  
0 4 8 9 6 5 3  

0 5 1 7 8 6 0  

PAGE 4 OF 7 
DATE 0 6 / 0 6 / 9 6  1 0 : 5 1 : 2 1  
BY J F R I D E A  

0 . 4 5  2 2 1  4 9 3 2 5  1 5  
0 . 6 7  1 7 4  2 6 2 1 4  1 5  

0 . 5 3  3 9 5  7 5 5 3 9  1 5  

6 7 6 4 8  2 5  1 . 7 3  ' 1 1 5 0  
1 . 7 3  3 3 8  1 9 8 7 7  2 5  
1 . 7 3  1 4 0  8 2 2 7  2 5  
1 . 1 2  5 9 5  5 3 6 8 7  1 5  

1 . 5 1  2 2 2 3  1 4 9 4 3 9  2 1  

2 . 1 5  6 0 6  2 8 8 1 3  2 5  
2 . 1 5  1 0 5 2 8  5 0 0 1 8 1  2 5  

2 . 1 5  1 1 1 3 4  5 2 8 9 9 4 .  2 5  

7 3 9 9  5 6 7 2 4  
3 9 3 2  3 0 1 4 7  

1 1 3 3 1  8 6 8 7 1  

1 6 9 1 2  8 4 5 6 1  
4 9 6 9  2 4 8 4 6  
2 0 5 7  1 0 2 8 4  
8 0 5 3  6 1 7 4 0  

3 1 9 9 1  1 8 1 4 3 1  

7 2 0 3  
1 2 5 0 4 5  6 ; : ; ; ;  5 
1 3 2 2 4 8  6 6 1 2 4 3  
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I C F  K A I S E R  HANFORD 
WESTINGHOUSE HANFORD 
JOB NO, W - 4 5 7 I E 6 2 0 4 9  
F I L E  NO. W457CAA4 

COMPANY 

ENGINEERING 

00  TECHNICAL SERVICES 

TOTAL ENGINEERING 

CONSTRUCTION 

0 0  TECHNICAL SERVICES 
0 1  GENERAL REQUIRMENTS 
1 6  ELECTRICAL 

w TOTAL CONSTRUCTION 
I In 

PROJECT TOTAL 

** I E S T  : I N T E R A C T I V E  E S T I M A T I N G  * *  
AW TANK FARM MONITORING and CONTROL SYSTEM 

WORKING CONSTRUCTION 
DOE-RO5 - ESTIMATE SUMMARY BY C S I  D I V I S I O N  

PAGE 5 O F  7 
DATE 0 6 / 0 6 / 9 6  1 0 : 5 1 : 2 3  
BY J F R l D E A  

7 5 1 4 4  0 7 5 1 4 4  0 . 5 3  3 9 5  7 5 5 3 9  1 5  1 1 3 3 1  8 6 8 7 1  

0 3 9 5  1 1 . 3 3 1  
7 5 . 1 4 4  7 5 . 1 4 4  0 . 5 3  7 5 . 5 3 9  1 5  8 6 . 8 7 1  

0 5 3 0 9 2  1 . 1 2  5 9 5  5 3 6 8 7  1 5  8 0 5 3  6 1 7 4 0  
0 1 2 2 3 3 1  1 . 8 3  2 2 3 4  1 2 4 5 6 5  2 5  3 1 1 4 1  1 5 5 7 0 8  
0 4 8 9 6 5 3  2 . 1 5  1 0 5 2 8  5 0 0 1 8 1  2 5  1 2 5 0 4 5  6 2 5 2 2 6  
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I C F  K A I S E R  HANFORD 
WESTINGHOUSE HANFORD COMPANY 
JOB NO. W - 4 5 7 l E 6 2 0 4 9  
F I L E  NO. W457CAA4 

** I E S T  ~ I N T E R A C T I V E  E S T I M A T I N G  * *  
AN TANK FARM MONITORING a n d  CONTROL SYSTEM 

WORKING CONSTRUCTION 
DOE-RO6 - CONTINGENCY A N A L Y S I S  B A S I S  SHEET 

REFERENCE: ESTIMATE B A S I S  SHEET 
COST CODE ACCOUNT SUMMARY 

PAGE 3 OF 7 
PAGE 4 OF 7 

PAGE 6 OF 7 
DATE 0 6 / 0 6 / 9 6  1 0 : 4 2 : 5 2  
BY J F R I D E A  

THE U 8. DEPARTMENT OF ENERGY - RICHLANO ORDER 5 7 0 0  3 'COST E S T I M A T I N G ,  A N A L Y S I S  AN0 STANDARDIZATION'  
DATE0 3 - 2 7 - 8 5 ,  PROVIDES G U I O E L I N E S  FOR E S T I H A T E  CONTINGENCIES. THE G U I D E L I N E  FOR A 'WORKING CONSTRUCTION' ESTIMATE 
SHOULD HAVE AN OVERALL RANGE OF 5 TO 15  X 

CONTINGENCY IS EVALUATED A T  THE T H I R D  COST CODE LEVEL AND SUMMARIZED AT THE PRIMARY AND SECONDARY COST CODE 
LEVEL OF THE D E T A I L E D  COST ESTIMATE 

ENGINEERING 
0 0 0  1 1 0 0 0 0 1 1 2 0 0 0 0  

F I F T E E N  PERCENT IS USE0 BASED ON POSSIBLE . 
UNFORSEEN F I E L D  CONDITIONS 

AVERAGE ENGINEERING CONTINGENCY 1 5  X 

CONSTRUCTION 
050 3 1 7 7 1 0 / 3 1 7 7 2 0 / 3 1 7 7 3 0  

TWENTY F I V E  PERCENT IS USED BASE0 ON POSSIBLE 
UNFORSEEN F I E L D  CONDITIONS 

AVERAGE CONSTRUCTION CONTINGENCY 25 X 

OTHER PROJECT COST 
0 5 0  4 0 0 0 0 0  

F I F T E E N  PERCENT IS USED BASED ON POSSIBLE 
UNFORSEEN F I E L O  CONDITIONS 

AVERAGE CONSTRUCT I 0 N CO I1 T I NG E N CY 1 5 X 

h 
P 
2 

0 

0 

n 
C 

0 

AVERAGE PROJECT CONTINGENCY 2 3  x 



I C F  K A I S E R  HANFORO 
VESTINGHOUSE HANFORO COMPANY 
JOB-NO. W - 4 5 7 l E G 2 0 4 9  
F I L E  NO. W457CAA4 

** I E S T  - I N T E R A C T I V E  E S T I M A T I N G  ** 
AH TANK FARM MONITORING and CONTROL SYSTEM 

UORKING CONSTRUCTION 
OOE-RO7 - ONSITE I N D I R E C T  COSTS BY HBS 

1 1 0 0 0 0  WHC D E F I N I T I V E  DESIGN 
1 2 0 0 0 0  WHC E N G I N E E R I N G I I N S P E C T I O N  

3 1 0 0 0 1  ELECTRICAL I N S T A L L A T I O N  
3 1 7 7 1 0  PROJECT MANAGEMENT 

31oooo G E N E R A L  a TECHNICAL CONDITIONS 

3 1 7 7 2 0  CF SUPPORT 
3 1 7 7 3 0  QUALITY SUPPORT 
4 0 0 0 0 0  WHC PROJECT INTEGRATION 

PROJECT TOTAL 

4 9 1 0 4  
2 6 0 4 0  

4 8 9 6 5 3  
GG498 
19539 

5 3 0 9 2  

2 0 2 0 7  

8 0 0 7  

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

PAGE 7 OF 7 
DATE 0 6 / 0 6 / 9 6  10:51:24 
BY J F R I D E A  

0 
0 
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Energy Conservation Report I S  required for new construction and 
rofit projects of facilities larger than 10,000 ft2, or where energy use 
nticipated to  be greater than 500 MBtu/yr. A conservative estimate 
power consumption for the AW Tank Farm TMACS installation IS 

,700 kWh/yr or less than 20 MBtu/yr. Therefore, an Energy 
onservation Report is not required. 
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SUMMARY 

An economic analysis was performed to  investigate the benefits of installing TMACS 
verses the current method of manual data gathering. The net result based on best 
available information was that the installation expense for TMACS would be recovered 
in less than 6 years. 

The analysis takes into account the hourly rate for operations personnel, the time 
required to  make readings (for normal operations and during evaporator campaigns), cost 
of installation of TMACS, annual operation and maintenance costs, additional electrical 
consumption, and a discount rate (interest and inflation) based on OMB circular A-94 
guidelines. It is assumed that there is no resale value for equipment at the end of the 
study period. 

The hourly rates for operations personnel and the time requirements were provided by 
WHC. This was equated into an end of year expense for manually monitoring A W  Tank 
Farm. It was assumed that this expense disappears completely with the installation of 
TMACS. It was also assumed that this includes annual operation and maintenance 
expenses. 

The TMACS installation cost is obtained from the ICF KH project cost estimate dated 
2-22-96. This is the cost to complete design and installation of TMACS in the AW Tank 
Farm. This estimate has been updated subsequent to  the release of this document. The 
total estimated cost did not change significantly, therefore, the economic analysis was 
not updated. 

The TMACS maintenance cost estimates are provided by WHC. This is determined 
using the total TMACS budget divided by the number of tanks. It is assumed that 
maintenance costs will remain constant through the span of the study. 

Electrical power costs are included for the additional power consumption with the 
TMACS equipment. The added power consumption is estimated to  be a constant 
650 Watts. This equates to  an annual consumption of approximately 5,700 kWh. The 
cost of electrical power to  facilities on the Hanford site is 4.6 cents per kWh. 

The analysis was performed using NlST building life cycle cost software, version 4.3. 
This program prepares reports for comparison of alternatives using present value. The 
payoff time was calculated by hand using present value relations and the discount rate 
and present value determined by the NlST program. 

The input data and results are listed on the following pages of this appendix. 
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APPENDIX F WHC-SD-W457-CDR-001 
REV. 0 

A W  TANK MONITORING AND CONTROL SYSTEM UPGRADE PAYBACK CALCULATION 

NORMAL DAILY OPERATIONS (Twice each 12 hr shift.) 

OPERATOR 
H PT 
TOTAL DAILY COST 

ANNUAL TOTAL 

DAILY MHS RATE 
8 39 
1 42 
9 

EVAPORATOR CAMPAIGN (Once every 2 hours.1 
DAILY MHS RATE 

OPERATOR 24 39 
H PT 2 42 
TOTAL DAILY COST 26 

ANNUAL TOTAL 13 MONTHS OF CAMPAIGN PER YEAR) 

TOTAL ANNUAL COST 
Annual total based on 3 months of evaporator campaign and 9 months normal operation 

PRESENT VALUE 
Based on discount rate of 4.9% 

TOTAL 
$312 

$42 
$354 

$95.580 

TOTAL 
$936 

$84 
$1,020 

$91.800 

S 187,380 

$2,675,679 

TMACS INSTALLATION COST 

PROJECT W-457, DESIGN AND INSTALLATION 

TMACS MAINTENANCE COST 

NUMBER OF TANKS 
MAINTENANCE COST PER TANK 
ANNUAL OPERATION AND MAINTENANCE COST 

Maintenance cost per tank based on TMACS total operating budget and number of tanks 

ELECTRICAL POWER COST 
Based on 4.6 cents per kilowatt-hour and continuous 650 Watt consumption 

PRESENT VALUE 
Based on discount rate of 4.9% 

$840,140 

t 
$1,213 
$7,279 

5262 

$947.824 

EARS TO BREAK-EVEN 5.9! 
Based on discount rate of 4.9% 
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BLCC Summary f o r  Project :  AW TANK FARM TMACS INSTALLATION 
A1 te rna t ive :  DO NOTHING 

PRESENT VALUE ANNUAL VALUE 
INITIAL COST (AS OF SERVICE DATE) $0 $0 
ANNUALLY RECURRING OM&R COSTS $2,675,679 $187,380 
LESS: REMAINING VALUE 

TOTAL LCC $2,675,679 $187,380 

F-3 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* N I S T  B L C C :  D E T A I L E D  L C C  A N A L Y S I S ( v e r . 4 . 3 - 9 6 ) *  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

PART I - INITIAL ASSUMPTIONS AND COST DATA 

Pro jec t  Name: AW TANK FARM TMACS INSTALLATION 
Pro jec t  A l te rna t i ve :  DO NOTHING 
Run date: 02-07-1996 13:41:27 
Run type: Federal Analysis--Projects Subject t o  OM8 A-94 
Comment: 
I npu t  data f i l e :  DONOTHIN.DAT, l a s t  modif ied: 02-06-1996/11:27:30 
LCC output f i l e :  DONOTHIN.LCC, created: 02-06-1996/11:27:41 
Base Date o f  Study: JAN 1996 
Serv ice Date: JAN 1996 
Study per iod:  25.00 years (JAN 1996 through DEC 2020) 
Discount r a t e :  4.9% Real (exc lus ive o f  general i n f l a t i o n )  
End-of-year d iscount ing convention 

TOTAL INITIAL CAPITAL ASSET COSTS 

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

PART I1  - LIFE-CYCLE COST ANALYSIS 
Discount Rate = 4.9% Real (exc lus ive o f  general i n f l a t i o n )  

PROJECT ALTERNATIVE: DO NOTHING RUN DATE: 02-07-1996/13:41:27 

PRESENT VALUE ANNUAL VALUE 
(1996 DOLLARS) (1996 DOLLARS) ------_---____ -_______-_____ 

CASH REQUIREMENTS AS OF SERVICE DATE $0 $0 

OPERATING, MAINTENANCE & REPAIR COSTS: 
ANNUALLY RECURRING COSTS (NON-ENERGY) $2,675,679 $187,380 

SUBTOTAL $2,675,679 $187,380 
___________- -----_--____ 

RESALE VALUE OF O R I G  CAPITAL COMPONENTS $0 $0 

RESALE VALUE OF CAPITAL REPLACEMENTS $0  $0 

TOTAL LIFE-CYCLE PROJECT COST $2,675,679 $187,380 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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PRESENT VALUE ANNUAL VALUE 
INITIAL COST (AS OF SERVICE DATE) $840,140 $58,836 
ANNUALLY RECURRING OM&R COSTS $103.940 $7.279 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* N I S T  B L C C :  D E T A I L E D  L C C  A N A L Y S I S ( v e r . 4 . 3 - 9 6 ) *  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

PART I - INITIAL ASSUMPTIONS AND COST DATA ________________________________________-------------------------------------- 

P r o j e c t  Name: AW TANK FARM TMACS INSTALLATION 
P r o j e c t  A l te rna t ive :  INSTAL TMACS 
Run date: 02-07-1996 13:41:56 
Run type: Federal Analysis--Projects Subject  t o  OMB A-94 
Comment: 
I n p u t  data f i  1 e: DOTMACS .DAT, 1 as t  modif ied:  02-07-1996/09:06: 54 
LCC outpu t  f i l e :  DOTMACS.LCC, created: 02-07-1996/09:06:57 
Base Date o f  Study: JAN 1996 
Service Date: JAN 1996 
Study per iod:  25.00 years (JAN 1996 through DEC 2020) 
Discount r a t e :  4.9% Real (exc lus ive  o f  general i n f l a t i o n )  
End-of-year d iscount ing  convention 

Tota l  Cost 

$719,312 
------------ 

TOTAL INITIAL CAPITAL ASSET COSTS 

ENERGY-RELATED COSTS 
-____________-------____________________----------------------_--------_------ 

Energy Un i ts /  Pr ice+ ---- Annual Cost ------ Tota l  
Type U n i t s  Year ($/Uni t )  Energy Demand P.V. Cost 

------------ ------- ------------- -------- ----------- ---------- --------___ 
E l e c t r i c i t y  kWh 5,700 $0.046 $262 $0 $3,744 

P r i c e  and annual cos t  are as o f  base date (not  adjusted f o r  p r i c e  esca la t ion) .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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PART I 1  - LIFE-CYCLE COST ANALYSIS 
Discount Rate = 4.9% Real (exc lus ive o f  general i n f l a t i o n )  

~~ ~~~~ _ _ _ _ _ _ _ _  
PROJECT ALTERNATIVE: INSTAL TMACS RUN DATE: 02-07-1996/13:41:56 

PRESENT VALUE ANNUAL VALUE 
(1996 DOLLARS) (1996 DOLLARS) ----___------- --____________ 

CASH REQUIREMENTS AS OF SERVICE DATE $840,140 $58,836 

OPERATING, MAINTENANCE & REPAIR COSTS: 
ANNUALLY RECURRING COSTS (NON-ENERGY) $103,940 $7,279 

SUBTOTAL $103,940 $7,279 

ENERGY COSTS $3,744 $262 

RESALE VALUE OF O R I G  CAPITAL COMPONENTS $0 $0 

RESALE VALUE OF CAPITAL REPLACEMENTS $0 $0 

TOTAL LIFE-CYCLE PROJECT COST $947,824 $66,377 

---___------ ---_-_____-- 

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

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

PART I 1 1  - EMISSIONS SUMMARY \a 

Region: US Average Source Documentation: SRP 

Energy Annual L i  fe-cyc l  e 
Type Emissions Emissions --__________-- -_______---  _______--_--_ 

E l e c t r i c i t y :  
CO2 (Kg): 5,525.3 138,134 
SO2 (KQ): 41.0 485 
NOX (Kgj: 16.6 416 

Tota l  : 
C02 (Kg): 5,525.3 138,134 
SO2 (Kg): 41.0 485 
NOx (Kg): 16.6 416 

\a Based on emission f a c t o r s  from f i l e  USAVG.EM1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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