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ABSTRACT 

The Savannah River Site (SRS) has been actively proceeding with the decontamination and 
decommissioning (D&D) of various facilities and structures which were instrumental in the 
success of past missions at the site. The most ambitious of these efforts involves the 
subcontracting of the complete D&D of the first SRS Tritium Extraction Facility, identified as 
building 232-F. This facility operated in the mid 1950's and discontinued operations 
permanently in 1958. The approach utilized for this effort attempts to invoke the novel 
principle of "As Commercial As Reasonably Achievable" or "ACARA". This concept of 
ACARA applies only the minimum essential requirements necessary to successfully perform 
the D&D task. Integral to this approach is the subcontractor provision for maximum flexibility 
in the identification of and adherence to the requirements of applicable DOE Orders, federal, 
state and local laws and regulations, as well as site specific procedures without violating the 
site contractual requirements. The technical specification prepared for this effort provides 
the basis for a competitively bid contract to perform the entire D&D evolution, including initial 
facility characterization, waste stream characterization and certification, D&D and waste 
disposal. Preparation and development of this specification and the subsequent Request For 
Proposal (RFP) was a successful team oriented endeavor. The schedule for this fast-track 
undertaking took three months to complete. Successful initiation of this task will be the first 
D&D of a facility containing both radioactive and hazardous material at an operating site 
within the DOE Weapons Complex. 

The strategy for preparing the D&D subcontract for the 232-F structure was facilitated by 
applying the ACARA principle. This approach resulted in the accelerated development of the 
specification and RFP documents, as well as minimized the complexities of proposal 
evaluations. 
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I NTRO D U CTl ON 

The old Tritium Extraction Facility, at SRS, known as Building 232-F, was the first Process 
and Production Facility of its kind in the 1950’s to exist in the early Atomic Energy 
Commissions (now Department of Energy, DOE), Weapons Complex. At a time critical to 
National Defense and Security, 232-F produced tritium, a vital component in the development 
and manufacture of thermonuclear weapons. In the 36 years since 232-F ceased production, 
no activity of any production significance occurred in the facility. The building has remained 
vacant with the primary contaminated processing system purged and flushed and, over the 
years, useful non-contaminated ancillary equipment scavenged for use elsewhere on the site. 

The decision to D&D the facility by the use of an independent subcontractor was the first 
major undertaking of the SRS D&D Department in making progress on an ambitious, site- 
wide decommissioning schedule. The process by which a strategy was developed to begin 
the procurement activity on this subcontract, is the focus of this paper. The intent from the 
beginning of this activity was to maintain this effort as a commercial endeavor, invoking only 
the minimum essential requirements necessary to perform a successful D&D effort. An “As 
Commercial as Reasonably Achievable“, or ACARA concept was conceived and pioneered 
during this procurement which involves allowing the subcontractor maximum flexibility in the 
identification of and adherence to the regulatory laws and requirements, as well as site 
specific procedures, applicable to the D&D effort. 

FACILITY AND PROCESS HISTORY 

The 232-F Facility situates itself over 19,000 ft2 of building area with approximately 17000 ft2 
being enclosed structure. The facility consists of two butting sections, a process wing and a 
laboratory/administrative wing. The process wing is 128 feet by 78 feet while the 
laboratory/administrative wing is 90 ft by 70 feet. The remaining open building area consists 
of approximately 2000 ft2 of concrete loading dock and access bay area as well as an outside 
exhaust fan area with stack. The building frame is of structural steel with exterior walls of 
Transitee. All floors are poured concrete with asbestos bearing tile in the 
laboratory/administrative areas. Interior walls are Tiansite@ except where radiation levels 
required concrete, steel and lead as shielding materials. The floors and walls in process 
areas are coated with AmercoatB. 

The building is a one-story structure except in the center where a secondary story and 
basement were required to house sections of the process equipment. The roof is a cement 
slab of built up construction on top of structural bar joints. The roof surface is tar mopped on 
saturated tar felt and covered with gravel. Roof areas were utilized in the placement of 
ventilation equipment. Ductwork from the roof leads to a concrete fan platform on the 
southside of the main building. The fans are connected to a reinforced concrete stack 200 
feet tall, 10 feet diameter at base and 5 feet diameter at chimney cap. (See Floor Plan, 
Figure 1) The air intake ducts are galvanized sheet and the exhaust ducts are stainless 
steel. The heating and ventilation supply ducts are insulated with bitumen coatings. 
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In the 195O's, tritium processing did not require the stringent seismic codes of today's 
structures, therefore, structural steel, cement slabs and Transitea walls were used as the 
common building material. Other building materials used during construction (later defined 
as hazardous) were asbestos insulation, asbestos floor tiles, lead-based paints and lead 
brick used for personnel radiation shielding. The process used elemental mercury in process 
pumps and diffusion pumps. The process pumps used were the SprengeIO brand. These 
pumps contained some lnconel parts. Process equipment and designs were drawn from 
experience at the Hanford Works and tritium process flows were extrapolated from the initial 
tritium production conducted at the Los Afamos Scientific Laboratory. 

The 232-F process equipment was enclosed in a single stainless steel cabinet with panels. 
As previously mentioned, the process area is a two story section with basement integrated 
with the single story layout. This large vertical height , over 20 ft, was required to house the 
thermal diffusion column, hold tanks and process pumps that were critical to the tritium 
production. The panels, associated with the steel cabinets, were framed and held plexiglass 
windows for visual inspection of equipment. The panels were mounted on tracfs to permit 
opening for access to equipment for maintenance or replacement. 

Irradiated targets, supplied from other SRS facilities, were received as canned "slugs" about 
12 inches in length and 2 inches in diameter. The slugs were removed from a shipping cask 
by a remote manipulator. Using the manipulator, the aluminum sheeting or hull was 
separated from the Li-AI target slug (called decanning) through a die. The hull was crushed 
to conserve space and placed in another shipping caskfor eventual processing and shipment. 
The target material was placed in a crucible and charged to one of the two extraction 
furnaces. The furnace was placed under a vacuum and heated in excess of the target- 
melting point. Tritium, helium and small concentrations of ordinary hydrogen were extracted 
from the target during the diffusion heat cycle. In addition, fission products were entrained in 
these flows. A diffusion pump delivered the gases through a palladium metal barrier where 
the heavier tritium was extracted from the bottom and captured in a hold tank for analysis. 
The by-product line containing He3, He4, N, and trace T, was pumped to storage tanks for 
analysis and later pumped through a zeolite bed to a cylinder trailer for shipment. 

The tritium "product" stream was pumped through the thermal diffusion column where the 
piire tritium was extracted and captured in a hold tank. At this point in the process, the 
product awaited preparation for eventual shipment offsite. The off-gas from the top of the 
column contained H,, D,, fission products and traces of tritium. This off gas was captured in 
a tank, sampled and awaited analysis before being released to the stack. 

The success of a D&D activity involving contaminated facility and process systems is 
dependant, by and large, on the known or documented process history records maintained 
during the facility's operational existence. Unfortunately, due to the short operating life of 
232-F, approximately two years, and the excessive time lag between facility shutdown and 
this D&D effort, approximately 36 years, limited information existed to document the periodic 
processing of this facility during the 1950's time frame. Health Physics documentation was 
available from the 1950's and the proposed facility shutdown procedure was found. This 
documentation provided useful historical information, but was limited in assisting the 
development of the specification for the D&D Procurement. 
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To develop a working knowledge of this facility, the project utilized retired Westinghouse 
(DuPont) personnel that had worked in the facility to recall, document and develop a process 
and information history of the 232-F facility. This source of information was beneficial during 
preparation and execution of the contract specification in that first hand working knowledge 
of the facility was available and a network of SRS contacts could be developed, both current 
employees and retired, for future reference. 

The major radiological, hazardous, chemical, and toxic constituents associated with the 232- 
F Facility are tritium, mercury, lead and asbestos. 

Tritium is the only radioactive isotope of hydrogen. It has an atomic weight of 3 and exists 
by itself as a gas or in combination with oxygen (tritium oxide) as a liquid. Tritium has a 
relatively short radiological half life of 12.3 years. Tritium decays to helium-3 by the 
emission of a low energy beta particle. Tritium is readily dispersed in air and is a highly 
diffusible element that will penetrate a wide variety of substances including rubber, plastic, 
and metal. Tritium can be inhaled and is considered an internal hazard. 

Beta-gamma radioactivity was introduced to the facility from impurities in the LiAl target 
slugs. Beta particles are charged electrons emitted by decay of some radioactive elements, 
such as tritium and strontium. Beta particles can travel several meters in air, can penetrate 
skin and cause burns, and can be ingested or inhaled. Beta particles can generally be 
stopped by a sheet of plastic. Gamma radiation is a highly penetrating electromagnetic 
radiation of extremely short wavelength similar to x-rays. Gamma-emitting nuclides, such as 
those of cobalt and iridium, are a hazard both when ingested or inhaled and when external to 
the body. Lead is an effective shielding material for gamma radiation. The majority of the 
beta-gamma impurity contaminant in 232-F are expected in the process furnaces. 

Mercury is a Resource Conservation and Recovery Act (RCRA) regulated hazardous metal. 
Mercury was used in the process pumps and the process column to transport gases through 
the equipment. It is highly probable mercury contamination exists throughout the process 
piping and equipment. Lead is also a RCRA regulated hazardous metal. Lead bricks are 
used for shielding in the process room furnaces and the stack. The decanning room viewing 
windows consist of oil-filled, lead-lined glass layers. Lead buttons are used on the building 
exterior to hold transite panels in place. Paint throughout the facility is suspected to be lead- 
based paint. 

Asbestos is regulated under Toxic Substances Control Act (TSCA). The building exterior and 
interior walls are transite panels. Floor tile and mastic in the administration and process 
areas are suspected to contain asbestos. Wall, piping and ductwork insulation is suspected 
to be asbestos insulation. Electric control panels, electric boxes, breaker panels, etc. are 
suspected to contain asbestos components. Polychlorinated Biphenyls (PCB’s), also 
regulated under TSCA, may be present in lighting ballasts and transformer oils. Oil is 
contained between the lead-lined glass layers of the decanning room viewing windows. 
Hydraulic oil may be present in pumps and other motor driven components. Freon may be 
present in drinking fountain cooling systems and the process cooling water system may have 
utilized chromated water. 
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During operation, the process likely generated little waste for disposal, with the exception of 
the radioactive spent metal (formerly the LiAl target slug) and the day to day controlled 
wastes such as personnel protective clothing. Other than mercury and process cooling 
water, no liquids or chemicals have been introduced to the process during normal operation. 
Mercury was used in the pumps and in the process column, and thus, there is sound basis 
for considering the process piping to be mercury contaminzted. Also, similar process 
facilities have experienced a mercury oxide build-up, in the form of a black powder/paste-like 
substance, on the inside of some of the process equipment. This form of mercury 
contamination is likely to be present inside 232-F process equipment as well. Tritium is 
practically insoluble in mercury, and therefore, any mercury remaining in the facility would be 
expected to have nil to trace amounts of residual tritium. Chromated water may have been 
utilized in the process cooling water system. 

The most comprehensive radiological survey involving the entire facility was conducted in 
1990. The results of the 1990 radiological survey for radioactive contamination are as 
f 0 I10 ws : 

Maximum transferable contamination of c500 d/m alpha and e l x l  O5 d/m beta-gamma 
0.1 m2 detected in the Decanning Room. Maximum dose rate of 3 5  mrad/mr/hr 
detected in the Decanning Room. 

Swipes throughout the remainder of the building were 4 0 0  d/m alpha and ~10,000 
d/m beta-gamma 0.1 m2. Dose rate of 1/1 mrad/mr/hr (background) detected in the 
general area. Disc smears were c10 d/m alpha and c80 d/m beta-gamma except for 
the decanning room which was 10 d/m alpha and 1475 d/m beta-gamma 100 cm2. 

The tritium survey detected minimum observable readings of 145 d/m and a maximum 
reading of 527,916 d/m in the Process Room. 

Currently, no areas have airborne contamination of any kind. As indicated in Figure 1, much 
of the building has been released as a result of radiological survey results revealing dose 
and smearable levels below criteria limits established in the DOE Radiological Control 
Manual. No personal protective equipment is required to enter these areas. 

D & D Scope 

The Scope of this project involved the complete subcontracting services of all aspects and 
support functions of a D & D activity. These services include planning, preparation, 
equipment, engineering, material, labor, tools, and management for the D&D of the 232-F 
Facility. the D&D effort includes the existing building structure, exhaust stack, outside 
equipment, and contaminated systems within the process area. The procurement documents 
were to encompass all sampling and analysis, including laboratory work, waste 
characterization and waste certification. A formal D&D plan was expected which would 
provide direction and a technical accounting of all D&D techniques to be used during the job. 
Various plans and reports, as well as site specific safety and health documentation, were 
expected from the successful subcontractor. Waste disposal of all generated waste from this 
activity through final release and acceptance of the remaining grounds of the facility area 
were also included. 
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Procurement Planning and Strategy 

The DOE indicated a strong desire to exercise SRS’s abilities in obtaining the services of 
commercial D&D subcontractors to further the sites mission in environmental remediation 
and Waste Management activities. The desire to procure subcontracting services of this type 
was also beneficial to SRS. First, these tasks allowed the opportunity for technically, 
qualified, experienced organizations to perform their services and promote technology 
transfer and development while at SRS. Second, these tasks allowed the ability to 
potentially permit multiple D&D tasks to be performed at full capacity while minimizing SRS 
site resource involvement. Thirdly, this activity would initiate full scale progress on a site 
wide D&D schedule proposed to D&D other site facilities adopting the same procurement 
format. The challenge presented with the 232-F procurement was time. In as much that a 
service procurement of this type had not been attempted previously at SRS, there where no 
previous examples to model. Thus, from a specification and requisition viewpoint, the 
development of these documents did not have the benefit of previous models or similar 
procurements nor was there ample time to search in great detail for industry wide sources. 
The time frame to develop, approve, competitively bid and eventually procure the award for 
this contract was four months. This ambitious schedule was proposed to support a milestone 
established by DOE for Waste Management activities. 

Considering the magnitude of the task, including the cross organizational involvement 
required to construct the RFP, a team approach was adopted and used through the entire 
RFP development. One of the key successes to the effort was the team approach. A list of 
organizational entities integral to the SRS RFP included: 

. 

e . 
0 

. . 

Construction Engineering Services 
Design Engineering and Management 
D&D Project Management 
Industrial Hygiene 
Site Operations Engineering 
Safety and Health Department 
Site Facilities Management 
Environmental Protection Department 
Procurement Management 
Radiological Protection Department 
Quality Engineering 
Waste Management Engineering 
Systems Group Engineering 
Legal Department 

Frequent, scheduled meetings of all team members were held to review the initial revisions 
of the RFP specification and review, concur and incorporate comments into the final 
document. Over the course of the specifications development, nearly 800 comments were 
addressed, responded to and/or incorporated into the document. 
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The basic requirements of the RFP involved a listing of subcontractor responsibilities and a 
document submitted schedule. The typical subcontractor responsibilities consisted of: 

Facility Characterization - this involves the facility sampling and analysis plan (SAP) 
and waste certification documentation. The systems and facility required inspections 
and radiological surveys to determine the amount of contaminated matwial with 
isotopic quantity determinations, as well as surveys for quantities of hazardous, 
mixed, Toxic Substances Control Act (TSCA) waste, sanitary scrap, and other wastes 
requiring removal. 

Decontamination and Decommissioning Planning - this involves the development of 
the Decontamination and Decommission Plan for decommissioning the facility. 

Engineering Services 

Development of the detailed work procedures and work specifications necessary to 
achieve project objectives. 

Quality Assurance Program 

Waste Disposal - this involves preparing the shipping manifest, supplying all shipping 
containers, waste classification and certification activities, packaging, and waste 
preparation services required to meet disposal facility waste acceptance criteria. 

Project Performance and Controls - this required the development and utilization of a 
Project Management Plan to perform all direct management of subcontractor and 
lower tier subcontractors to achieve the project objectives. 

Labor - requires the subcontractor to provide all labor to perform the D&D of the 232- 
F and contaminated systems. 

Occupational Safety/lndustrial Safety and Health - this involves the development of a 
project specific Health and Safety Program (HASP) that covers the entire scope of 
work and other potential hazards as they affect SRS employees, other subcontractors, 
and the public. 

Environmental Protection - this involves the documentation of all onsite monitoring 
during D&D and performing the required waste management, sampling, analysis, and 
reporting in accordance with the applicable federal, state and local environmental 
laws and regulations. 

Health Physics - this requires that all health physics services including radiological 
surveys, personnel monitoring, radiation training, radiological records and inventories, 
and as low as reasonably achievable (ALARA) coordination be supplied by the 
subcontractor. 

Contract Close-out activities consisting of a site radiological survey, final grading of 
any parts of the disturbed site, and a final report providing an overview of the project 
activities, accomplishments, final site status and lessons learned. 
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Document submittals for the proposal evaluation required outlines of the D&D Plan SAP, 
Waste Management Plan, Environmental Compliance Plan, and Safety documentation. 

Minimizing the excessive requirement or otherwise unnecessary site requirements and 
restrictions was another key factor in the success of this effort. The concept of "ACARA" or 
"As Commercial As Reasonably Achievable" was developed and implemented on this task. 
What ACARA attempts to do is apply only the minimum essential requirements necessary to 
safely and successfully perform a task. With respect to SRS, and this 232-F D&D, the 
attempt was made to treat this procurement activity as a commercial activity. This meant 
minimizing the influence of the many DOE Orders, existing site procedures and requirements 
and allowing the subcontractor the provision for maximum flexibility in the identification of 
and adherence to the codes, laws and regulations necessary to do the work. The experience 
of the subcontractor is utilized to the maximum extent. The responsibility remains with the 
subcontractor for identification and compliance with all governing regulations, codes and 
standards that are applicable to the D&D effort. 

In this instance for 232-F, SRS established a base of minimum required documents that the 
successful subcontractor could build upon. These document included Titles 10, 29, 40 and 
49 of the Code of Federal Regulation (CFR), Chapter 61 of the South Carolina Code Laws, 
the DOE Radiological Control Manual, DOE Order 5400.5 (Radiation Protection of the Public 
and Environment and Regulatory Guide 1.86 (Termination of Operating Licenses for Nuclear 
Reactors). During the writing of the RFP, and in keeping with the ACARA concept, the 
radiological release criteria for this D&D activity was purposely kept as an open item with the 
intent to have the competitive bid process develop a creative approach to this seemingly 
arbitrary choice. Through this development cycle, however, even though a choice was 
suggested in the RFP, the criteria established in the DOE Radiological Controls Manual 
provided the limits best suited for the SRS Mission. This was eventually adopted as the 
release criteria to use for this D&D. 

The overall ACARA approach provided a cost effective means to issue a complicated 
procurement activity in a very short period of time. These practices allowed the RFP to be 
prepared in less than six weeks and resulted in an approved package ready for bid 
solicitation in approximately twelve (1 2) weeks. Our 232-F specific schedules allotted 
perspective subcontractors twenty-two (22) days to submit their proposals. The detail of the 
bid requirements in the RFP (plan requirement submittals and technical requirements) 
provided enough information as to the subcontractor expectations, that a technical evaluation 
of the bids was virtually eliminated. This streamlined the bid evaluation process by providing 
a successful "checklist" type means of quickly and accurately evaluating proposals. This 
effort was solicited as a fixed price contract. 

Only two (2) days were required to review the lowest competitively submitted proposal. It 
was determined that the proposal complied with the technical specification of the RFP and 
that it was a valid proposal for contract award. The entire cycle from conception to technical 
acceptance of a viable bid proposal was approximately 15 weeks. 
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Current Status and Lessons Learned 

At the present time, it has been announced publicly that the Virginia Based firm, Babcock 
and Wilcox, has been awarded this D&D contract for a fixed price of 1.6 million dollars. 
Activities are underway to begin mobilization of the company onto the SRS work area. 
Waste certification activities are the initial tasks which will take place. This will involve 
sampling and subsequent laboratory analysis, followed by waste characterization and 
certification determinations. The sampling activities are scheduled to begin in April/May 
1995 with D&D activities beginning in September/October 1995. 

Lessons learned from this task include the following: 

0 

e 

e 

e 

e 

1. 

2. 

The team approach to the RFP and technical specification development is critical and 
very positive to the success of the effort. 

Education, understanding and application of the ACARA thought process is essential. 
Allowing a greater dependency on subcontractors to be responsible for and complying 
with governing standards and regulations within the work scope, in this instance, 
worked well and was cost effective by providing a streamlined bid evaluation process. 

Must be recognized up front, that it takes time to change established practices, 
thoughts and processes the ACARA concept attempts to overcome. Valuable time 
can be wasted until this concept, if possible to be applied, becomes a viable way of 
doing business. 

Choose a definitive release criteria versus leaving the choice as part of the contract. 
The choice for this task was the limits in the DOE RCM. 

Top management must give proactive support for a task as schedule sensitive as this 
RFP. 

Recognize that vision and flexibility are the key elements in ACARA, ask how the task 
at hand would be done if there were no site regulations and requirements or what 
would be required for the task if the D&D facility was in an offsite "greenfield" area. 

Establish start-up practices, procedures and philosophies that cannot be directly 
applied to D&D activities. 

Foster DOE counterpart support of the ACARA approach. 
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