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DISCLAIMER 
 

This report was prepared as an account of work sponsored by an 
agency of the United States Government.  Neither the United States 
Government nor any agency Thereof, nor any of their employees, 
makes any warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness, or 
usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately 
owned rights.  Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any 
agency thereof.  The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States 
Government or any agency thereof. 



DISCLAIMER 
 
Portions of this document may be illegible in 
electronic image products.  Images are produced 
from the best available original document. 
 



III,., , IINCIASS.V1ED 

TABLE OF CONTENTS 

Page 

1. Project Title and Project Number 1 

2. Description of Proposed Work 1 
2.1 Description of Process 1 
2.2 Site Selection 2 
2.3 Improvements to Land 2 
2.4 Architectural and Structural 3 
2.5 Mechanical 3 
2.6 Electrical 3 
2.7 Utilities 4 
2.8 Other Structures 4 
2.9 Special Facilities 4 ̂  
2.10 Standard Equipment 4 

3. Statement of Need 5 

4. Relationship to Other Projects and Programs . . . 7 

5. Proposed Method of Accomplishment . . . 7 

6. Details of Cost Estimate 7 

7. Proposed Starting and Completion Dates 9 

8. Availability from Private Enterprise 9 

9. Savings . 9 

10. Special Conditions 10 

11. Source of Funds 10 

12. Quality Assurance Program 10 

Appendix 

Sketch 1 - SW Building Plan 
Sketch 2 - Floor Plan 
Sketch 3 - Addition to Dock 
Sketch 4 - Tank Construction 
Sketch 5 - Tank Support 

Energy Impact Statement 
Environmental Assessment 

U N C U S S i n E D 



UNGIASSIFIED 

1. PROJECT TITLE AND PROJECT NUMBER 

This project was identified as a FY 1976A GPP item in the FY 
1978 Budget Submission. ^ Conceptual Design Report describing 
this project was approved by MRC Management February 24, 1976. 
This project is expected to bear Budget Project Nxunber NM1-76A. 

2. DESCRIPTION OF PROPOSED WORK 

The purpose of this project is to double the production of tho-
rium-229. It consists of the enclosure of the dock on the west 
side of SW Building, adjacent to Rooms SW-129 and SW-130, and 
the installation of a system for the processing of Thorixjm-229. 
The system will consist of eight lead-shielded tanks, each ten 
feet high and 3% inches in diameter, vacuum lines and flow con
trols to regulate the transfer of Uranium-233 to gloveboxes 
in Room SW-22. The tanks and vacuxim lines will be stainless 
steel and the lead shielding for the tanks will be 5 inches 
thick. The vacuum lines will have double walls with a monitor 
in the outer wall for surveillance of the space between the 
walls. The tanks will be supported by structural steel secured 
to the walls of the enclosure. A stainless steel pan 37 inches 
square will be located under each tank for the purpose of con
taining the total volume at a maximum depth of 2 cm to avoid 
an accidental criticality excursion. 

It will be necessary to extend the dock northward approximately 
11 feet to provide an adequate area. Services will consist 
of a fire protection sprinkler line and electrical power for 
lighting, duplex outlets and a vacuvrai pump. These services 
will be extended from within the existing building. 

2.1 Description of Process 

The process consists of the extraction of Thorium-229 from 
the Uranium-233 contained in the lead-shielded tanks in this 
facility. The source of the Thorium-229 is the decay product 
of the Uranium-233 (called a "cow"). With a liquid cow the 
entire inventory of U-233 can be processed once a year, and 
after the cow is processed once, subsequent production will 
give the pure product. 

-1-
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The U-233 in the tanks will be transferred by a vacuum 
line to Room SW-22 for processing in existing gloveboxes. 
The transfer will be made from a tank selected by a 
valving arrangement in the transfer line. Controls for 
the valving system will be located outside the room as 
shown on Sketch 2. 

This process differs from that of the existing facility in 
that the U-233 is currently held as a solid in shielded 
containers in a vault. The solid is then dissolved, the 
Th-229 extracted, and the U-233 taken back to a solid 
and returned to storage in the vault. The process made 
possible by this project will permit retention of the liquid 
cow, enabling the entire inventory of U-233 to be processed 
once a year. This will increase production by 100 percent. 

2.2 SITE SELECTION 

To implement this process it is necessary to locate the 
"liquid cow" near the operations gloveboxes in SW-22. 
Two options are feasible; one, to obtain a nearby laboratory 
not being fully utilized, or to create new space by enclosing 
a portion of the existing dock on the west side of SW Building. 
Space in SW-142, which is close to SW-22, would be suitable 
but could not be released. Space in SW-237 is available but 
is too distant from SW-22. The logistics of safely trans
ferring the nitric acid solution of U-233 between floors and. 
approximately 125 feet through transfer lines is an un
acceptable risk. This left the only reasonable alternative 
that of enclosing the dock. This location also has the 
advantage of an adjacent existing alpha contamination con
trol area with required health physics and change room 
facilities. 

2.3 IMPROVEMENTS TO LAND 

The area adjacent to this facility is blacktopped. After 
completion of construction in the area, the blacktop will be 
replaced to the edge of the structure. 

-2-
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Since the project is within the security area and a part 
of the construction will be inside SW Building, it will 
be necessary to utilize Security Guards for surveillance 
of contractor personnel during construction, 

2,4. ARCHITECTURAL AND STRUCTURAL 

The dock adjacent to Room SW-130 will be extended northward 
11'-6" at the same height. Due to soil conditions existing 
in this area and the weight to be supported, caissons for 
this extension will be 8 feet deep (see Sketch 3). Structural 
design shall include considerations for the prevention of 
damage due to tornados and earthquakes. 

The area to be enclosed on the dock will have concrete block, 
brick faced walls to match the existing building. Insulation 
characteristics shall conform to the standards outlined under 
ASHRAE 90-75, "Energy Conservation in Hew Building Design." 
The roof support will have a clear height of 16 feet above 
the concrete floor. An air lock will be constructed in 
Room SW-130 (see Sketch 2). 

Supports for the tanks will be mounted to the walls of the 
enclosure. Construction of the supports will be of 
structural steel fabricated as shown on Sketch 5, 

It will be necessary to raise the air intake in the west wall 
of the mechanical room (SW-211) in order to clear the top of 
the enclosure. This involves bricking up the existing opening 
and providing a new opening approximately 5 feet higher. 
This opening is about 30 square feet in area, 

2.5 MECHANICAL 

The enclosure will be equipped with a fire protection sprinkler 
system rated for ordinary hazard occupancy. The riser for this 
supply is in the northwest corner of Room SW-130 (see Sketch 
2). 
Six air changes per hour will be provided, with exhaust to the 
SW Building filter bank through the existing SW Building air 
conditioning system. 

2.6 ELECTRICAL 

Electrical requirements consist only of lighting, duplex outlets 
and power for the vacuum piomp and process controls. These will 
be on 120 volt, single phase lines extended from the existing 
building. 
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2.7 UTILITIES 

All required services are available in the existing building. 

2.8 OTHER STRUCTURES 

No other structures are involved. 

2.9 SPECIAL FACILITIES 

The eight tanks containing Urani\am-233 will be constructed 
of 3%-inch type 304L stainless steel Schedule 40 pipe. This 
pipe will be enveloped by five inches of lead shielding which 
will be contained in an outer steel shell approximately 
0,250 thick. This shielded tank will be suspended from 
the supports described imder "Architectural and Structural" 
and shown on Sketch 5. Construction of the tanks is shown 
on Sketch 4, 

A vacuum system will be used to effect the transfer of the 
Uranium-233 from the tanks to the gloveboxes in Room 22, 
This consists of a vacuum pump to be located in the enclosure 
with an interconnecting line and valving arrangement to con
trol the direction of flow. The interconnecting line will be 
double walled stainless steel tubing with an inside diameter 
of 0,250 inch. The annular space between the tube walls will 
be monitored for leak detection. This line will extend from 
the header at the tanks in the enclosure to the gloveboxes 
in Room SW-22, a distance of approximately 60 feet. This line 
will be exposed and located overhead, A stainless steel pan 
37 inches square will be located under each tank to contain 
the solution in the event of tank leakage. Two gamma monitors 
and an alpha monitor will be installed in the enclosure. 
Valve control will be from a panel located outside the enclosure 
in Room SW-130 (See Sketch 2), No flow diagram is shown, since 
the flow is single line, from the tanks to the gloveboxes and 
vice versa. Hot tie-in of the double wall transfer tubing 
to the gloveboxes in Room SW-22 will be accoroplish""̂  Kv Mound 
personnel, 

2.10 STANDARD EQUIPMENT 

An intrusion alarm will be installed in the enclosure. 
Magnetic door switches will control entry at both doors in 
Room SW-22 and at the air lock providing entry into the 
enclosure. Two gamma monitors and an alpha monitor will 
provide surveillance of the enclosure. MUSSIFIED 



3, STATEMENT OF NEED liNuLAu^irltU 
This project is required to (1) eliminate the high order of 
body radiation in personnel by housing the U-233 in an enclosed 
room in shielded tanks, (2) provide security for the U-233 in
ventory by storing it in a locked room and (3) substantially 
increase the production of Thorium-229, The latter is needed to 
supply other ERDA sites in their requirements for pure Th-229. 
Within the past year Oak Ridge National Laboratory alone in
dicated an annual need for 20mg of pure Th-229. Mound cannot 
supply this on an annual basis with its existing process, due 
to the need of returning the U-233 to the solid state periodically. 

Thoriimi-229 is produced for research purposes on an 
inventory program sponsored by the Division of Physical 
Research-ERDA, and is the subject of a Schedule 189, 
entitled "Separation and Purification of Protactinium-231, 
Thorivmi-230, Uranium-234 and Thorium-229 for Research," 
April 1. 1975. 

Almost all of the Thorium-229 produced since the program 
began has gone to Brookhaven National Laboratory. Recent 
inquiries concerning the availability of pure Thorium-229 
from Oak Ridge National Laboratory, other ERDA sites and 
several foreign countries have emphasized the need for 
increasing the production rate of this isotope, Brookhaven 
scientists have expressed a need for four grams of Thorivrai-229, 
free of natural thorium, which is 200 times our annual 
production rate; however, they will take any thorium mix 
available from our process, Other sites want up to 10 mg 
of Thori;am-229 free of Thorium-232 or 100 mg of the 
isotope with Thorium-232 which they could then pass through 
a Calutron to produce pure Thorium-229, In the existing 
facility the current method of extracting Thorium-229 
from the Urani\am-233 produces a maximum of 20 mg per year. 
The source of the Thorium-229 is the decay product of aged 
Uranium-233 (called a cow), With a "liquid cow" the entire 
inventory of Uranium-233 will be processed once a year and 
after the cow is processed once, subsequent production will 
give the pure product. At present the Uranium-233 is held 
as a solid in shielded containers in a vault at Mound Laboratory. 
The sdlid is dissolved, the Thorivim-229 extracted and the 
Uranium-233 taken back to a solid and returned to storage in 
the vault. 

In analyzing the options for increasing production, the follow
ing conclusions were reached: 

a. Production would be increased by 100 percent by 
switching the Mound Laboratory Uraniiim-233 inventory 
to a "liquid cow" as described in this project. The 
first processing of the cow would be equivalent to 
20 years' production at the current rate of 20 mg per 
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b. Production could be increased about 30 percent by 
adding a second shift. 

After studying the relative merits of these two plans, it was 
concluded that the "liquid cow" was the superior plan for these 
reasons: 

a. The increase in production is 100 percent versus 
30 percent in favor of the "liquid cow". 

b. After the cov/ has been processed once, all 
Thorium-229 then would be pure, a more 
desirable product. 

c. Significant radiation exposures for operating 
personnel that currently restrict operations 
would be reduced. Controls, although adequate, 
are difficult to administer in present production 
operations. 

d. Unit costs will be reduced because of the increased 
production without a proportionate increase in 
operating costs. 

Exposure to heavy gamma radiation will be minimized as most of 
the cow will be in lead-shielded non-critical tanks. Only 
the Uranium-233 being processed will be in the process glove
boxes . 

If this project is not approved, it will not be possible to 
provide: 

a. An increased production of Thorium-229 for the 
inventory program to meet the demands of other 
ERDA sites and foreign countries. 

b. A substantial increase in the purity of the product. 

c. For improvement in the health physics problem caused 
by the gamma radiation. 

d. For a solution to the storage problem, which is also 
caused by the gamma radiation. 

-6-
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4. RELATIONSHIP TO OTHER PROJECTS AND PROGRAMS 

This facility is not related to any other projects or programs 
at Mound Laboratory. However, it impacts on the production 
of Thorium-229 for research purposes in the inventory program 
sponsored by the Division of Physical Research-ERDA. This 
project will increase production and reduce unit costs of 
pure Thoriimi-229 for the benefit of Brookhaven National 
Laboratory and other ERDA sites. 

5. PROPOSED METHOD OF ACCOMPLISHMENT 

Title I and Title II Engineering and Design will be accomplished 
by an outside Architect-Engineer working xinder a negotiated 
lump sxjm contract. Title III Engineering and Inspection will 
be performed by MRC, due to the familiarity of Mound personnel 
with radioactive materials and equipment, 

Construction and the installation of special facilities and 
standard equipment (except for plug-in items) will be by 
an outside contractor working under a lump-siom contract 
awarded after competitive bidding. All materials and equip
ment will be purchased and installed by the contractor except 
for the monitors and the intrusion alarm, which will be pur
chased and installed by MRC personnel. 

Design is expected to start upon receipt of a directive and 
the selection of an Architect-Engineer. Engineering and 
Design is expected to require about four months. Construction 
is expected to be accomplished in approximately twelve months. 

6. DETAILS OF COST ESTIMATE 

(a) Engineering, Design and Inspection $ 25,000 
at approx. 18% of Construction Costs 

(b) Construction Cost 137,000 

1. Improvements to Site -0-

2. Building - 200 s .f .(§$215, 00 $43,000 
3200 c,f ,@ 13,44 

* 

- 7 -

HHCUSSIF 



SHClASSintD 

Arch.6eStruct. 200 s.f. 
HVAC 200 s,f. 
Electrical 200 s,f. 
Plumbing 
Fire Protection 200 s.f. 

Special Facilities 

@$145. 
@ 

@ 

(§ 

40, 
25. 

5, 

Contractor Purchase 6e Install 
Tubing,V's,s, 300 l,f. 
Tubing,%"s.s. 200 l.f. 
Pipe. 3%"s.s. 80 l.f. 
B.L. Pipe 16" 88 l.f. 
Fins 16 ea. 
Weld 16" Pipe 16 ea. 
Weld s.s.3%"Pipel6 ea. 
Lead Shielding 60,000# 
Crane Rental Allow 
Relief Valves 8 ea. 
Control Valves 25 ea. 
Electrical Allow 
Metal Pans 8 ea. 
Graduated Cylinder 1 ea 
Vacuum Trap 1 ea. 
Vacuum Pxjmp 1 ea. 
Control Board 1 ea. 
Misc. Steel 4,000# 
Catwalk 24 s.f. 
Paint Allow 
Ladder 8 l.f. 
Transfer Receiver 1 ea. 

Utilities 

(3$ 

(a 
(§ 
(§ 
(5 
@ 
0 
@ 

(§ 
@ 

(§ 
.(a 
(§ 
(§ 

; 10. 
16, 
45, 
60, 
10. 

190, 
35, 
0, 

177. 
625. 

150, 
625, 
300, 
800, 

(§9000, 
(§ 
@ 

(a 

1. 
15, 

60. 
@1600. 

,00 
,00 
00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.50 

,50 
,00 

.00 

.00 

.00 

.00 

.00 
,25 
,00 

,00 
,00 

$29,000 
8,000 
5,000 
-0-
1,000 

$ 3,000 
3,200 
3,600 
5,280 
160 

3,040 
560 

30,000 
3,000 
1,420 
15,625 
2,500 
1,200 
625 
300 
800 

9,000 
5,000 
360 

1,250 
480 

1,600 

$92,000 

5, MRC Support Work (hot tie-in) 

(c) Standard Equipment 
MRC Purchase & Install 
Alpha Monitor 1 ea, @2300,00 
Gamma Monitors 2 ea, @1100,00 
Intrusion Alarm 1 ea, (§3000,00 
Magnetic Door Switches 3 ea,(§ 500,00 

- 8 -

2,300 
2,200 
3,000 
1,500 

- 0 -

2,000 

9,000 
$ 9,000 
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(d) Contingency @ Approximately 
257o of all other costs 

Total Project Cost 

$ 44,000 

$215,000 

ERDA 
MRC 

$195,000 
$ 20,000 

*This item includes $5000 for MRC 
Title III work. 

The 501 Building Cost, including contingency, 
is $54,000. 

This estimate includes escalation factors of 1% 
on equipment and 87o on construction for two years. 

PROPOSED STARTING AND COMPLETION DATES 

Title I Engineering 

Title II Engineering 

Construction 

Title III Engineering 

8. AVAILABILITY FROM 

Start 

8/76 

10/76 

1/77 

1/77 

Complete 

10/76 

12/76 

1/78 

3/78 

PRIVATE ENTERPRISE 

Thorium-229 is not now available from private enterprise, and 
it is not anticipated that it will be in the foreseeable future. 

SAVINGS 

The savings resulting from the implementation of this project 
will be the 1007o increase in production without an increase in 

-9- ^m^^ 
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personnel. The initial processing of the uranium inventory 
will produce an equivalent of 20 years' production at the 
current rate of 20 mg per year. Subsequent processing will 
produce pure Thorivmi-229 at a rate of double the current 
production. The project is expected to return the investment 
in less than three years. 

10. SPECIAL CONDITIONS 

No special conditions are included in this project. 

11. SOURCE OF FUNDS 

This project was included in the Schedule 47 Budget submitted 
with the FY 1976 Midyear Review as a FY 1976A project. It is 
expected to be funded as a FY 1976A General Plant Project. 

12. QUALITY ASSURANCE PROGRAM 

This project has been designated for Quality Assurance treatment 
in accordance with the MRC Construction Quality Assurance Program 
described in MRC FE Manual 807. Specific QA increments and 
actions will be detailed in a QA Program Supplement which will be 
developed prior to the initiation of Title I Engineering and 
Design. However, at this time two project increments are con
sidered essential to achieve the desired level of quality in 
this project. These two increments are summarized as follows: 

No. Increment QC Level Code 

1 Construction of the U-233 Tanks III A 

2 Installation of Transfer Tubing III A 

The first of these increments refers to the construction of the 
tanks, which must have welded ends on the top and-bottom of the 
stainless steel cylinders. These welds must be leak-tight and 
without pits where corrosion could develop. The second is 
concerned with the double wall tubing, its welds and connections 
at valves. Quality Assurance in these two increments will mini
mize the likelihood of leaks which would permit the escape of 
U-233 in the enclosure or at the gloveboxes. 

-10- HWUSlHHi 
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APPENDIX 

1. Sketches 

2. Energy Impact Statement 

3. Environmental Assessment 
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ENERGY IMPACT STATEMENT 

The total electrical demand for this project is expected to 
be approximately 8000 kilowatt hours per year. Electric 
power will be used for lighting when required, and for 
remote valve operation and the vacuum pvimp. 

The other energy requirement will be the steam required 
for heating. This will amount to approximately 20,000 pounds 
of steam per year, which will be supplied by the Powerhouse. 

The Powerhouse boilers are equipped to burn either No. 2 
fuel oil or natural gas, with the latter used as a matter 
of standard practice due to its significantly lower cost 
in the production of steam. The requirement for this facility 
will be approximately 140 gallons of fuel oil or 20,000 cubic 
feet of natural gas per year. 
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ENVIRONMENTAL ASSESSMENT 

FOR THE 

THORIUM 229 PRODUCTION FACILITY 

This project consists of the enclosure of a part of the dock 
on the west side of SW Building, adjacent to Rooms SW-129 and 
SW-130. The enclosure will be approximately 25 feet long and 
8 feet wide, with concrete block walls,brick faced to match 
the existing building. The area will house tanks of Uranium 
233 from which Thorium 229 will be taken and processed in SW-
22. The present output of Thorium 229 will be doubled with no 
increase in operating personnel. 

The potential environmental impact is that of the loss of 
Uranium 233 by leakage in the enclosure. The prevention of 
this potential will be accomplished by the installation of 
double walled stainless steel transfer lines and a single 
pass air conditioning system exhausted through the SW Building 
filtration system. The quality of equipment, materials and 
installation will be monitored by a Quality Assurance Program 
to assure the integrity of the system. 

Alternatives to this project consist of (1) continuing production 
with the existing system at the current rate of production, 
(2) utilizing an existing room on the second floor, and (3) 
adding a second shift. The first of these offers no increase 
in the production of this isotope which is in great demand. 
The second was evaluated as an unacceptable risk due to the 
great length of the transfer lines, and the third offers only 
a 30% production increase with greater operating costs. 
The approach of this project provides minimum risk with 
doubled output at no significant increase in operating costs. 

Due to the provisions of this project, no ciomulative nor long-
term environmental effects can be expected by the implementation 
of this system. 
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The irreversible and irretrievable commitment of resources 
are insignificant. No additional land will be committed, 
and no effects on streams or the atmosphere will be expected 
from the installation of this process, since the existing 
system, operating at half the output, has had no deleterious 
effects on the environment. 

This project will not conflict with any state, regional or 
local plans or prpgrams. It only improves an existing system 
by increasing productivity. 

This project will be implemented at no cost to the environment, 
The only cost will be monetary, and this will be more than off
set by the financial return resulting from a continuing in
crease in the production of Thorium 229. 

Due to the precautions included in this project and the 
experience with the existing Thorium 229 production process, 
there is no reason to expect a detrimental effect on the 
environment. There appears to be no need for the preparation 
of an Învirontnental Statement. 
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