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Reference: ARH-2087 (unclassified), May 7, 1971, R. A. Kyle, 
"Design Criteria, 242-T Evaporator Bottoms 
Cooler Demonstration Facility" 

I. INTRODUCTION 

A. PURPOSE AND SCOPE OF PROJECT 

The purpose of this project is to provide a demon
stration facility for cooling the waste concentrates 
from the 242-T Evaporator. A high velocity 
(process aide), water-cooled heat exchanger would 
be installed to evaluate the feasibility of cooling 
evaporator bottoms recycle streams in order to 
increase the 242-T Evaporator boiloff rate and 
operating efficiency by reducing the salt concen
tration of the recycle feed stream. 

B. REQUEST FOR AUTHORIZATION 

Authorization is requested for total project funds 
in the amount of $300, 000 with Atlantic Richfield 
Hanford Company to (1) manage the project and 
(2) perform final instrument calibration and testing. 

II. DESCRIPTION OF PROPOSED WORK 

The proposed work consists of the design and installa
tion of a demonstration facility, utilizing a water
cooled, shell and tube heat exchanger with a high 
process solution velocity (12 feet per second) on the 
tube side, in the 241-TX Tank Farm for cooling the 
242-T Evaporator bottoms recycle stream. As 
currently conceived, a large batch (200, 000-250, 000 
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gallons) of bottoms at 120 F would be collected in ...- ' · •. 
241-TX-ll2 Tank and cooled to 80 F by pumped re
circulation through the heat exchanger; the solids 
formed would settle out in the tank and the superna-
tant liquid would be returned to the 242-T Evapora-
tor as feed. The proposed technique should minimize 
exchanger scaling and plugging problems, with a re
sultant decrease in heat transfer rate. by effecting 
only a small temperature drop per recirculation pass. 

The proposed facilities include the following major 
components: 

A. Shell and Tube Heat Exchanger 

This high velocity, water-cooled exchanger would 
have a nominal design duty of 1 x 106 Btu per hour 
with carbon steel construction, except for the 
Type 304-L stainless steel tubes and tube sheet. 
The cooling water would flow up through the shell 
at two to six feet per second and the process solu
tion down through the tubes at twelve feet per 
second, directly into the tank. 

B. Pump and Cooler Pits 

The pump pit and cooler pit would be constructed 
over the existing east and west 42-inch risers of 
241-TX-112 Tank, respectively, with the airlift 
circulators and associated piping now mounted in 
the riser to be removed. Remote jumpers would 
be installed for the required service and process 
connections . The pits would drain back into the 
tank via the risers; 18-inch thick concrete (or 
equivalent) covers would be provided for radiation 
shielding. 

C. Pumps 

Two new pumps would be required: (1) a slurry 
pump (2, 000 gpm at 70 feet head) for recircula
ting the bottoms through the shell and tube heat 
exchanger; and (2) a cooling water pump (200 gpm 
at 50 feet head) for tempering the cooling water 
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(50 F minimum) to the heat exchanger by recir
culation of a portion of the discharge flow under 
temperature control to prevent excessive tube 
scaling. 

D. Accessory Equipment 

This equipment would include the required: (1} 
process and service piping and valves for slurry 
recirculation and raw water supply and discharge; 
(2} control instrumentation for cooling water flow 
rate and integration, pressure, temperature, leak 
detection, etc . ; (3) electrical switchgear; and (4) 
steam-water backflushing facilities. The pump 
controls and all alarms would be located in the 
242-T Evapor-ator Contr-ol Room; all other- instru
mentation would be locally mounted . 

Additional conceptual details pertinent to the proposed 
project are contained in the reference design criteria 
document. 

!IL ADV ANT AGES TO BE GAINED AND JUSTIFICATION 
FOR THE PROPOSED WORK 

The Hanford Waste Management Program includes four 
major steps: (1) removal of the long-lived cesium 137 and 
strontium 90 fission products from stored and current 
high level wastes., now in progress at the B Plant Waste 
Fractionization Facility; (2) purification and encapsula
tion of the isolated strontium 90 and cesium 137 for long
term storage by Project HAP-631 facilities, now under 
construction; (3) storage of the liquid waste after cesium 
137 and strontium 90 removal for short-lived fission 
product decay; and (4) concentrating the remaining 
waste for bulk salt cake storage in existing underground 
tanks. The AEC and Atlantic Richfield Hanford Company 
have set December 31, 1975 as the goal date for having 
all stored wastes, except for "in-process" material, 
processed through the solidification units . 

The 242-T Evaporator and ITS Units No. l and 2 generate 
concentrates from the non-boiling, high-level wastes as 
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part of the in-tank solidification program; they will be 
supplemented by the new 242-S Evaporator system to 
be provided by Project HAP-655. 

Current operating data from the 242-T Evaporator 
indicate that a deficiency exists in the existing bottoms 
tank air cooling system. A solid crust forms on the 
solution surface and cooling ceases; the airlift circu
lators will not prevent this crust formation. This 
cooling deficiency has resulted in a high salt concen
tration in the supernatant recycle stream to the 
evaporator since the saturated bottoms stream is not 
cooled to a sufficiently low temperature to promote 
effective crystallization and precipitation of its dis
solved salts. Operating experience has shown that the 
242-T Evaporator boiloff rate is decreased markedly 
at high feed salt concentrations. The proposed facili
ties would provide additional cooling in the 241-TX 
bottoms tank system to enhance crystallization and 
precipitation of dissolved salts from the evaporator 
bottoms stream. The supernatant recycled to the 
242-T Evaporator as feed would be less concentrated 
with a corresponding improvement in the evaporator 
boiloff rate. The proposed facilities could be utilized 
for several years by their movement to other bottoms 
tanks, probably until the completion of the 242-T 
Evaporator in-tank solidification program. Successful 
operation of the proposed demonstration facility should 
increase the efficiency and production rate of the 242-T 
Evaporator facility. 

IV. WHY ALTERNATIVE FACILITIES CANNOT BE USED 

Bottoms cooling for the 242-T Evaporator is currently 
accomplished by forced air circulation in the under
ground tanks. Operating data indicate that this system 
does not supply sufficient bottoms cooling to promote 
adequate crystallization and precipitation of dissolved 
salts. The formation of a crust on the solution surface 
stops further cooling; the airlift circulators are not 
adequate to preclude this crust development. The pro
posed facility was chosen as the most economical 

OFFICIAL USE ONLY 
JRR/CRM 3/16/17 



OFFICIAL USEl ONLY 
JRR/CRM 3/16/17 

ARH-2026 
Page 7 

alternate for providing additional bottoms cooling to 
enhance the operating efficiency and boiloff rate of the 
242-T Evaporator system. 

V. METHODS OF PERFORMING WORK 

It is recommended that: (1) Atlantic Richfield Hanford 
Company (a) manage the project and {b) perforrn final 
instrument testing and calibration work; (2) the onsite 
Architect-Engineer perforrn the design and Title III 
services; and (3) the CPFF Construction Service Con
tractor physically perform the construction work. 

The primary consideration in the recommendation for 
Atlantic Richfield Hanford Company project management 
is to assure the operating continuity of the 200 Areas waste 
tank farms and the Hanford Waste Management Program. 
The construction work must be performed in an operating 
facility with the definite potential for encountering radio
active contamination. With special training and experience 
in this type of work, the CPFF Construction Service 
Contractor is recommended for performance of the con
struction activities. 

Minor deviations from the above recommended methods 
of performing work may be made in accordance with 
policies regularly in effect at Hanford. 

VI. EFFECT ON OPERATING CONTINUITY 

With closely coordinated work scheduling, it is expected 
that construction of the proposed facilities can be accom
plished without significant interference with tank farm 
operations, 242-T Evaporator operations, and other 
Waste Management Program activities. The proposed 
facilities would enhance the operating continuity of the 
in-tank solidification phase of the program to assure 
the meeting of established goal dates. 
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The purpose of the in-tank solidification program is 
to minimize the potential for the loss of radionuclides 
to the environs by reducing the liquid wastes by evapora
tion to salt cake for bulk storage in existing underground 
tanks. The proposed facilities are considered a necessary 
addition to the in-tank solidification program. 

All process piping connections would be made in a con
crete pit with remote jumpers. Process leaks would 
drain back into the underground tank; leak detection 
instrumentation would automatically shut off the slurry 
pump. The bottoms recirculation line from the pump 
pit to the cooler pit would be encased with all welded 
construction; the line would slope up to the cooler pit 
with encasement drainage to the pump pit and no traps 
permitted. Water pressure would be maintained on 
the cooler shell side so that, should a tube bundle leak 
develop, no radioactive process solution should enter 
the shell for discharge to the environs with the cooling 
water. An audible alarm and interlock would autome:
tically shut off the slurry pump if the slurry side 
pressure should exceed the water discharge pressure. 
Further, a radiation monitor with alarm on the cooling 
water outlet would automatically shut off the slurry pump. 
The construction materials specified for the proposed 
process equipment would withstand the erosion and 
corrosion from the highly alkaline slurries handled for 
minimizing personnel radiation exposure. Line plug
gage is a potential hazard in waste concentrate handling 
systems; line tracing, insulation, drainage and flush 
devices would be provided to reduce this hazard to 
acceptable levels. With no volatile or combustible 
materials to be handled, the fire and explosion hazards 
during operation of the proposed facilities would be 
insignificant. The fissile material concentration in 
the bottoms is extremely small; with no identifiable 
mechanism for further concentration, the potential for 
a criticality incident would be practically nonexistent. 
The tank pump and cooler pits and the slurry recircu
lation line would be shielded (18 inches concrete or 
equivalent) to minimize personnel radiation exposure. 
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Early authorization of this project is recommended to 
assure the operating continuity of the in-tank solidifi
cation program and its time schedule commitments. 

The project would be responsible for only the original 
installation and functional operability of the proposed 
facilities; process testing and any resultant modifica
tion work would require funding from other sources. 

No additional personnel will be required for the opera
tion and maintenance of the proposed facilities. 

This project proposal was prepared by Facilities Planning 
of Facilities Engineering, Chemical Processing Division, 
Atlantic Richfield Hanford Company. 
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TITLE PROJl!:CT NO . 

242-T EVAPORA'IOR BO'ITOMS COOLER DEM)NSTRATION 
FACILITY 

HCP-661 

PREPARED FOR 

ARHCO 

A. ENGINEERING 

e . 

OPERA TING CON TRAC TOR 

ARCHITECT - ENGINEER 

OTHER 11:NC.RG, - SPECIFY 

CONSTRUCTION 

1 ll IMPROVEMllNTS TO I.AND 

(:Z) IIUII-DINGS 

11.UILD ING NO . 

BUILDING NO. 

13) OTHER (OET ACH ED I STRUCTURES 

141 SPli:CIAL. FAC I I-ITIIU AND INSTAL , 

m UTII-ITIES 

Ill OPERATING EXPENSE CHGS. 

C. STANDARD EQUIPMENT 

DESIGN 

TITLE I ANO II 

40,000 

PREPARED IIY 

R.L.L, 

CONSTIIUCTION 

TITLE Ill 

5,000 

,ff ............ 2i.29.9........ lf efl-llllN•••••••• .. • •--••·•••·· .. . 

·-········-3.~i.929....... . ............. .?.1..Q99. .......... _. 

SQ.FT . 

SQ.FT. . ........................... , ............ . 
·········1s2 .. ooo"· ... -· .. .. 
................. 1. ............. ....... . 

0. CONTINGENCY IAPPROX . 22 ~ A PLUI 8 PLUS C I 

ANO ESCALATION (APPROX .___..1_VRS. AT.....!Q_~) 

E . TRANSFERRED CAPITAL PROP. OR EQUIP . 

PROPOSED FUNDS ALLOCATION 

FUNDS PURPOSE 

ENGINEERING 

PROCUREME:NT 

CONSTRUCTION 

CONTINGENCY 

TCP I TCE 

OTHER 

TOTAL 

REMARKS 

OPER. 
CON TR, 

............ ~2,QQQ ..... .. 

.. .,,_, 182 .. 000 ..... .. 

..... -.......... , ........... . 

.. , .. _ .... :7.3.,QQQ .... _, 

300,000 

AEC 
RL 
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TOTAL PROJECT ESTIMATE 

TYPE OF ESTIMATI!: 

Prelimin 
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DATE 

5-1-71 

CHECKED 19Y 

ICL 

s 
TOTAL 

45,000 

5 000 ···-.. ··'lio·iooo·· .... ··-··· .. ···· ....... _ .... _, ...................... _. 

182,000 

73,000 

300,000 

DATE 

.S:--/.J . 7/ 

ESTIMATE SHEET 1 01' 
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PROJECT NO, 

I 
TITLE I DATE PREPARED 

HCP-661 242-T EVAPORA'IDR BOTI'OMS COOLER DEMON'N FACILITY 5-1-71 
WORK DIRECTED BY CPFF CONSTRUCTION SERVICE CONTRACTOR 

COO£ 
DESCRIPTION LABOR MATERIAL EQUIP . US . TOTAL 

Area. Preparation & Cleanup 1,400 200 400 2,000 

Ne-w Pump Pit 8,500 3,100 900 12,500 

Nev Cooler Pit 10,000 4,ooo 1,000 15,000 

Process Recirculation Line 2,500 1,200 300 4,000 

Water Supply & Discharge System 24,300 12,400 2,300 39,000 

Equipment 11,000 31,000 1,000 43,000 

Electrical 3,300 4,100 200 7,6oo 

Instrumentation 3,500 11,700 200 15,400 

SUB TOTAL "A" 64,500 67,700 6,300 138,500 

730 PAYROLL BURDEN J..S_ % 9,700 ~ 9,700 

SUB TOTAL "B" 7l1 ,200 ~ ~ 
703 SMALL TOOLS 4 % 3,000 

707 D,C. MATERIAL HANDLING 3 % 2,200 
·--· 

710 LAUNDRY 3% 2,200 

711 CONSTRUCTION SUPERVISION 8% 6,000 

712 SWP TIMEKEEPING 4% 3,000 

780 INSPEC1°10N CHARGES % 

751 CONTRACTOR INDIRECT ANO FEE 18 % 13,400 

APPLY TO SUBTOTAL "B" 40 % 29,Boo 

Shop Overhead 2,000 

TOTAL ESTIMATED DIRECT AND OVERHEAD COST $180,000 
H ES--\9 ( l -69) AlC •ll l UCM LUt>. WASH . 

PAGE-----2- OF_•3--



Cll:-0683 
PROJECT NO . TITI.E 

_ ~ HAN .. O110 llNGINllllRINGI Slt:IIVIC:lll 

-v1rr1 A DIVIIION Of' VITaD C~llATIOli' or AME .. CA 

PROJECT COST ESTIMATE 
ARH-2026 
Page 12 

HCP-661 I 242-T EVAPORATOR BOTTOMS COOLER DEMONSTRATION 
:~ DATE PREPARED 

FACILI 5-1-71 
WORK PERFORMED 

CODE 
BY OPERATING CONTRACTOR 

DE!ICRIPTION LABOR MATERIAL TOTAL 
-· 

Calibration & Testing of Instruments Boo Boo 

.. 

· • .. , 
•. 

- · 

(H SUBTOTAL DIRECT COST Boo Boo 

(21 OTHER DIRECT COSTS ~ ~ 
(31 INDIRECT COSTS ( 1 50 % OF LABOR - ITEM I) ~ ~ 1 ,200 

(4) TOTAL OPERATING CONTRACTOR'S COST ~ ~ 2 ,000 
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Description Unit Unit Cost Total 

Area Preparation & Cleanup LS $4,500 
New Pump Pit 1 Ea 18,000 
New Cooler Pit 1 Ea 21,000 
Process Recirculation Line LS 5,500 
Water Supply & Discharge System LS 52,000 
Equipment LS 51,000 
Electrical LS 10,000 
Instrumentation LS 18,000 
Instrument Calibrat ion 8, Testing LS 2zOOO 

TOTAL Estimated Direct & Overhead Cost ~182 ,000 

NOTE: The above estimated cost should not be used to delineat e t be scope of 
t he work. 

RLL:vm 
Date: 5-1-71 
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