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ABSTRACT

The Department of Energy (DOE) has sponsored research and development programs in
Building 7602 at Oak Ridge National Laboratory (ORNL) since 1984. This work focused on
development of advanced technology for processing nuclear fuels. Building 7602 was used for
engineering-scale tests using depleted and natural uranium to simulate the nuclear fuel.

In April 1994 the DOE Office of Nuclear Energy (NE) sent supplemental FY 1994 guidance to
ORNL stating that in FY 1995 and beyond, Building 7602 is considered surplus to NE programs and
missions and shall be shut down (deactivated) and maintained in a radiologically and industrially
safe condition with minimal surveillance and maintenance (S&M). DOE-NE subsequently provided
FY 1995 funding to support the deactivation activities.

Deactivation of Building 7602 was initiated on October 1, 1994. The principal activity during
the first quarter of FY 1995 was removal of process materials (chemicals and uranium) from the
systems. The process systems were operated to achieve chemical solution concentrations needed
for reuse or disposal of the solutions prior to removal of the materials from the systems. During this
phase of deactivation the process materials processed and removed were:

Uranyl nitrate solution 30,178 L containing 4490 kg of uranium

Nitric acid (neutralized) 9850 L containing less than 0.013 kg of uranium
Organic solution 3346 L containing 265 kg of uranium

Uranium oxide powder 95 kg

Miscellaneous chemicals

At the end of December 1994, the process systems and control systems were shut down and
deactivated.

Disposition of the process materials removed from the process systems in Building 7602 proved
to be the most difficult part of the deactivation. Significant effort was devoted to finding ways to
recycle and reuse these materials. An operational stand down and funding reductions at Y-12
prevented planned conversion of the uranyl nitrate solution to depleted uranium oxide powder. This
led to disposal of the uranyl nitrate solution as waste .

Preparations for S&M of Building 7602 included corrective maintenance such as replacement
and repair of roof sections, relocation of several critical gages to locations outside the radiological
buffer area, and preparation of a procedure for S&M. S&M was formally initiated in April 1995 and
continued through September 1995.

Building 7602 was deactivated on schedule and within budget. The facility was placed in a safe
and environmentally sound condition that requires minimal S&M. Estimated S&M costs for FY
1996 and beyond were reduced on the basis of the conditions achieved by deactivation and S&M
experience during the second half of FY 1995.
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1. INTRODUCTION

1.1 BACKGROUND

Building 7602 was originally constructed in 1963 as a Reactor Service Building for the
Experimental Gas-Cooled Reactor (EGCR). The EGCR project was terminated during construction
in 1965, and the reactor was never fueled or operated.

In 1974 the Liquid Metal Fast Breeder Reactor Fuel Recycle Program was formed in the
Chemical Technology Division (CTD) at Oak Ridge National Laboratory (ORNL). The initial
program staff moved into Building 7601 in November 1974 with plans to use Buildings 7602 and
7603 as test facilities, and the program was subsequently renamed the Consolidated Fuel

- Reprocessing Program (CFRP). The program separated from CTD in 1981 and became the Fuel
Recycle Division while retaining the original CFRP programmatic role.

Congress authorized a $16-million line-item project in 1979 [the Integrated Equipment Test
(IET) Project] to modify Building 7602 for the CFRP. The project sponsor was the Department of
Energy (DOE)—Nuclear Energy (NE). From 1981 through 1983, Building 7602 modifications,
additions, and the installation of process and remote equipment were accomplished under the IET
project, preparing the facility for development and testing of advanced reprocessing and remote
systems technology.

. Separations process and equipment development and testing were initiated in Building 7602
in 1984 under DOE-NE sponsorship. The principal materials used in the processes were depleted
and natural uranium, nitric acid, and organic solution (dodecane, a normal paraffin hydrocarbon, and
tributyl phosphate). Process and equipment development and testing continued for 10 years (through
FY 1994). During the first 3 years, the work was fully sponsored by DOE-NE. DOE-NE then
formed a collaborative program with the Power Reactor and Nuclear Fuel Development Corporation
(PNC) of Japan. From 1987 through 1994, funding for the program was provided jointly by DOE-
NE and PNC.

In April 1994 DOE-NE sent supplemental FY 1994 guidance for the CFRP stating that in FY
1995 and beyond, Building 7602 is considered surplus to NE programs and missions and shall be
shut down and maintained in a radiologically and industrially safe condition with minimal
surveillance and maintenance (S&M). The guidance also stated that every effort should be made
to support and solicit “Work For Others” that may be carried out independent of NE involvement
in the facility. Cost estimates for shutdown and S&M of Building 7602 in FY 1995 were provided
to DOE-NE, and DOE provided funds totaling $701,000 for that purpose.

1.2 METHOD

Building 7602 deactivation, including S&M, was set up as a project to be performed in FY
1995. Detailed planning for the project was completed in September 1994, and work was initiated




on October 1, 1994. Project subtasks were:
Supervision: Management of all project tasks and funds

S&M preparations: Preparation of an'S&M procedure, and relocation of necessary controls
and instrumentation

Process materials removal: Removal of uranium oxide powder, nitric acid, uranyl nitrate
solutions, organic solution, and other chemicals from the process systems; performance of
sampling and analyses necessary to meet acceptance criteria; disposition of these materials
for either reuse or disposal as waste; removal and disposal of wastes associated with
deactivation of the facility

S&M activities: Performing routine S&M activities according to the Building 7602 S&M
procedure

Corrective maintenance: Performing corrective maintenance (primarily roof repair) to
ensure safe and environmentally sound conditions for S&M

The S&M preparations and process materials removal tasks were initiated October 1, 1994,
and were performed in parallel. The S&M preparations tasks were completed in March 1995. The
process materials were removed from the systems and tanks in Building 7602 by December 30,
1994, except for the nitric acid, which was held in tanks until June 1995.

S&M activities were initiated in April 1995 and continued through September 1995.
Corrective maintenance [primarily re-roofing the Integrated Process Demonstration (IPD) portion
of Building 7602] was performed in August and September 1995.



2. FACILITY DESCRIPTION

Building 7602 (see Fig. 1) is a test facility located in the Robotics and Process Systems Complex
at the east end of the ORNL site. It is constructed of steel frame, concrete block, and metal siding -
and contains 15,841 sq ft of usable floor space. The entire facility is a radiological buffer area
(RBA) and has designated contamination areas within the buffer area due to depleted uranium
contamination.

The building has three levels designated as the basement level, the mezzanine level, and the first
(or ground) floor level. The primary entry to, and egress from, the building is on the first-floor level.
Each of these levels is described as follows:

Basement: An area of 1379 sq ft bounded approximately by column lines C, D, 2, and
4 (see Fig. 2), called the Dissolver Pit.

Mezzanine: An area of 6776 sq ft bounded approximately by column lines A, D, 2, and
5 (see Fig. 3), which includes the Dissolver Pit, the IPD Transmitter Room,
and the IPD Basement.

First Floor: An area of 7686 sq ft with a Chemical Makeup Room bounded

approximately by column lines 3, 5, and A and a line 30 ft north of column
line A; a high-bay area (IPD High Bay) bounded approximately by column
lines A, B, 2, and 7; and another high-bay area (includes the Dissolver Pit,
Feed House Area, and adjacent floor spaces) bounded approximately by
column lines B, D, 2, and 5 (see Fig. 4).

The IPD High Bay in Building 7602 has a 25-t capacity bridge crane which can travel the full
length and width of the bay. The crane has a maximum hook height of 30 ft. This crane is
operational and has remote controls which allow “swing-free” operation.

The other high-bay area in the south portion of Building 7602 is served by a bridge crane with
a 20-t overall capacity which has two 10-t hoists on trolleys. The crane has a maximum hook height
of 48 ft. This bridge crane also serves adjacent Building 7603. Also, a lower manipulator bridge
provides remote maintenance capability to both this high-bay area of Building 7602 and adjacent
Building 7603.

All areas of Building 7602 contain engineering-scale processing equipment which was used for
development of advanced reprocessing technology using centrifugal contactors. Most of this
equipment is contaminated with depleted and natural uranium on the interior surfaces with some
spot contamination on exterior surfaces.
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3. DEACTIVATION ACTIVITIES

3.1 TERMINATION OF PROGRAM ACTIVITIES

In FY 1994 process and equipment development testing was being conducted for PNC of Japan.
This worked was funded jointly by DOE-NE and PNC, and concluded seven years of involvement
with the DOE/Japan Collaborative Program. Active test runs were completed in August 1994, and
the process systems were placed in a “safe standby” condition. Data obtained from the test runs was
compiled, documented, and transmitted to PNC during August and September 1994, and the test
program was formally terminated on September 30, 1994.

3.2 URANIUM REMOVAL AND DISPOSITION
3.2.1 Uranium Oxide Powder

In FY 1993 RPSD had an inventory of 24,060 kg of uranium oxide powder. Most of this powder
was stored in 35-gal drums, but some (about 95 kg) was stored in a feed house in Building 7602.
The division recognized that this amount of uranium powder would not be needed for future process
development activities and initiated actions to reduce the inventory. In August and September 1993,
16,359 kg of powder (containing 13,854 kg of uranium) was transferred to the Y-12 Plant. This
powder was placed in storage at Y-12 for future use.

In August 1994, 7620 kg of powder (containing 6477 kg of uranium) was transferred to the Y-12
Facility for storage and future use.

In September 1995, 95 kg of powder (containing 81 kg of uranium) was transferred to ORNL
waste operations for disposal. This transfer reduced the uranium inventory to 10 kg, the amount
estimated to be in Building 7602 in the form of contamination on facility surfaces and on the inside
surfaces of the process systems and equipment.

3.2.2 Encapsulated Fuel Pins and Assemblies

Encapsulated fuel pins and assemblies containing uranium had been used in the process
development program to test head-end operations (e.g., shearing, transfer of sheared fuel to a
dissolver, and continuous dissolution of the sheared fuel rods). In July 1995, the remaining unused
encapsulated fuel pins and assemblies (containing 1697 kg of uranium) were transferred to ORNL
waste operations for disposal.
3.3 PROCESS MATERIALS REMOVAL AND DISPOSITION
3.3.1 Uranyl Nitrate

As aresult of process development testing of the dissolution system over a number of years, the

9
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inventory of uranyl nitrate solution in the storage tanks in Building 7602 reached the maximum
capacity limit in early 1994. In order to continue test operations, this inventory had to be reduced.
In May 1994 about 5000 L of uranyl nitrate solution was concentrated to about 450 g/L and
transferred from the process systems to 55-gal polyethylene-lined steel drums. The drums of
solution, containing a total of 2330 kg of uranium, were transferred to the Y-12 Facility for
conversion to uranium oxide powder and future use.

‘When the process systems were placed in “safe standby” in August 1994, the systems contained
approximately 30,000 L of uranyl nitrate solution containing approximately 4000 kg of uranium.

3.3.1.1 Concentration

On October 1, 1994, process operations were initiated to concentrate the uranyl nitrate solution
in tank 11FO1. The Y-12 Plant had agreed to take the uranyl nitrate solution and convert it to oxide
powder for re-use. Y-12 specified that the solution should be concentrated to the highest achievable
concentration, preferably in the range of 500-g/L uranium.

The final concentration operations were conducted in October, November, and December 1994,
A uranyl nitrate solution of 30,178 L concentrated to a final volume of 11,434 L. The concentrated
solution contained 3966 kg of uranium. The uranyl nitrate solution was sampled and analyzed daily
throughout the concentration operations. Analytical results provided data on the concentration of
uranium in the solution in various parts of the process systems.

3.3.1.2 Transfer to Drums

When a batch of uranyl nitrate solution was concentrated to the level specified by Y-12, that
batch was transferred to 55-gal polyethylene-lined steel drums. The first FY 1995 transfer of
solution to drums was completed on October 18, 1994, and the transfers continued periodically
through the end of December 1994. A total of 67 drums were filled with uranyl nitrate solution; 60
of those drums contained high-concentration solution which met the Y-12 concentration criteria, and
the last 7 drums contained lower concentration uranyl nitrate solution resulting from the flushing
of the process systems.

3.3.1.3 Disposition

On November 2, 1994, RPSD sent a letter to Y-12 requesting that Y-12 process the uranyl
nitrate solution, convert it to oxide powder, and provide long-term storage for the oxide powder.

On December 7, 1994, six drums of the highly concentrated uranyl nitrate solution were
transferred to Building 3019 at ORNL for direct use in processes carried out in that building. No
further processing of the solution was necessary for this use. The six drums contained 1042 L of
uranyl nitrate solution with 560.6 kg of uranium.

On December 8, 1994, RPSD was notified by Y-12 Depleted Uranium Operations that due to
a stand down of all operations at Y-12, transfer of the uranyl nitrate solution from Building 7602
could not be accepted before October 1995. RPSD then placed the remaining 61 drums of uranyl
nitrate solution in the Chemical Makeup Room for storage as an “In-Process Storage Material.”
That room can be isolated from the rest of the facility and has a stainless steel-lined floor which
drains directly to stainless steel tanks on the mezzanine level of Building 7602.

On February 28, 1995, RPSD submitted a waste disposal request for the 7 drums of low-
concentration uranyl nitrate solution. In March 1995 samples were obtained from the 7 drums . The
samples analysis results, received on April 28, 1995, indicated that the material in the 7 drums met
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the criteria for disposal via the West End Treatment Facility (WETF) at Y-12. The sample analysis
results are on file with waste disposal records. On May 2, 1995, the seven drums of low-
concentration uranyl nitrate solution were transferred to Y-12 Waste Operations for disposal via the
WETF.

On May 3, 1995, Y-12 Depleted Uranium Operations called to advise RPSD that due to budget
cuts, the facility which would have been used to convert the uranyl nitrate solution to oxide powder
would remain shutdown and would not be restarted in FY 1996. As a result, Y-12 would not be able
to accept the uranyl nitrate solution from Building 7602. This was confirmed via electronic mail on
May 10, 1995.

From May through July 1995 RPSD, with help from DOE-Oak Ridge Operations, pursued and
evaluated a number of options for conversion and re-use of the uranyl nitrate solution, including
conversion to oxide by commercial firms. None of these options were viable, partly due to the high
cost of processing and handling the solution.

On July 31, 1995, the remaining 54 drums of highly concentrated urany! nitrate solution were
declared waste and a request for disposal was submitted to ORNL Waste Operations. This uranyl
nitrate solution is classified as a Resource Conservation and Recovery Act (RCRA) waste due to
corrosivity and to the quantities of chromium and lead present in the solution. The drums of solution
must be removed from Building 7602 within 90 d (by October 29, 1995).

3.3.2 Nitric Acid

On October 1, 1994, the process systems in Building 7602 contained approximately 1900 L of
8.2-M nitric acid contaminated with uranium. This acid had been used in the process operations as
recycled nitric acid.

3.3.2.1 Stripping

The nitric acid was processed in conjunction with the uranyl nitrate concentration operations
discussed in Sect. 3.3.1. As uranyl nitrate solution was concentrated by heating in tank 11FOI, nitric
acid evaporated from the solution. This acid was collected in tank 32FO1 and was then processed
through an evaporator (32C06) and a fractionator (32E15). The uranium content of the recycled
nitric acid was reduced to less than 2 ug/mL by these operations. The recycled nitric acid was
sampled and analyzed daily during the stripping operation to determine the uranium content.

3.3.2.2 Transfer to Tanks

During October and November 1994 about 6300 L of 7.5-M nitric acid was transferred to two
acid storage tanks: 4500 L were stored in tank M-2, and 1800 L were stored in tank 90F29. At the
same time RPSD conducted a search to determine if other Energy Systems organizations could take
the acid for re-use. In November 1994 the Waste Management and Remedial Action Division
(WMRAD), which was considering a use for the nitric acid, sampled the acid and had a
comprehensive analysis done. The analytical results indicated that the acid was free of uranium
(<2ug/mL) and that it contained some metals. The quantity of two metals (chromium and mercury)
was above the RCRA waste classification limits, making the acid a potential RCRA waste.
WMRAD was unable to use the acid due to the content of total organic carbon.
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3.3.2.3 Disposition

On December 21, 1994, RPSD discontinued its attempts to find a use for the recycled nitric acid
and submitted a Request for Disposal to WMRAD. The acid was then designated as stored product
under RCRA and could remain in the storage tanks for 90 d (until March 20, 1995).

WMRAD was planning to send the acid to Y-12 for treatment (neutralization) at the Central
Pollution Control Facility (CPCF) and disposal via bio-denitrification at the WETF. On March 10,
1995, the WMRAD learned that the CPCF was shut down for repairs and would not be back in
service in time to process the acid. Y-12 also advised WMRAD that the initial analyses for the nitric
acid did not include analyses of polychlorinated biphenyls and fission products. There are limits on
both of these items in the WETF acceptance criteria. These events made it clear that the waste nitric
acid could not be removed from the storage tanks before the 90 d RCRA allowance expiration date
of March 20, 1995. )

On March 10, 1995, WMRAD contacted the ORNL Office of Environmental Compliance and
Documentation (OECD) about the RCRA waste situation. OECD advised WMRAD that a variance
could probably be obtained from the State of Tennessee which would allow ORNL to keep the acid
in the storage tanks for an additional 90 d (through June 19, 1995). However, after the variance
period there would be no further relief from the RCRA regulations.

On March 13, 1995, all involved parties met to develop an action plan. Decisions from that
meeting were:

1. OECD would request a variance from the State of Tennessee.

2. RPSD would neutralize the acid by adding 50% sodium hydroxide solution to the acid
storage tanks, increasing the volume to about 8700 L.

3. WMRAD would obtain the additional analytical data required by.the WETF.

4. RPSD and WMRAD personnel would inspect the acid storage tanks daily during the 90-d
variance period.

5. 'WMRAD would arrange for a tank truck to transfer the acid to WETF after it had been
neutralized.

6. If the waste acid was not accepted by WETF, RPSD would transfer it to drums.

These actions were completed on schedule with the exception of transferring the waste acid
to the WETF. On May 2, 1995, analytical results for fission products were received which indicated
that the acid contained small quantities of plutonium and neptunium. Since the presence of these
materials was not known by the current staff in the RPSD facilities, a second analysis was requested
to confirm the results. At the same time, RPSD searched its records for the depleted uranium used
in the facility to determine if it could have been the source of the plutonium and neptunium. The
second analysis confirmed the original results. The records search revealed that some of the
depleted uranium used in the facility had been supplied by National Lead of Ohio and had contained
trace quantities of fission products. Evaluation by the RPSD Process Technology Section further
indicated that most of the trace plutonium and neptunium should have been retained by the nitric
acid during years of recycling in the process systems. All analytical results for the nitric acid are
on file with waste disposal records. ’
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On May 16, 1995, WETF determined that it could not accept the nitric acid for disposal due to
the plutonium and neptunium content. On May 22, 1995, RPSD began transferring the nitric acid
from tanks M-2 and 90F29 to 55-gal drums. The transfer, including flushing both tanks, was
completed on May 31, 1995, and 53 drums were filled with a total volume of 9850 L of acid. On
June 9, 1995, WMRAD removed the 53 drums of neutralized acid from Building 7602.

3.3.3 Organic Solution
3.3.3.1 Removal

During the process operations described in Sect. 3.3.1.1, 3346 L of organic solution containing
265 kg of uranium were removed from the process systems in Building 7602. The organic solution
was primarily a mixture of tri-butyl phosphate and dodecane (a normal paraffin hydrocarbon). The
solution was sampled and analyzed during the process operations to determine the uranium content.

3.3.3.2 Transfer to Drums

As the organic solution was removed from the systems it was transferred to 55-gal drums. A
total of 18 drums were filled. The last drum was filled on December 30, 1994.

3.3.3.3 Disposition

Numerous options for disposition of the organic solution were evaluated during October and
November 1994. There were no options for re-use of this material. On December 19, 1994, an
agreement was established between RPSD, WMRAD, and the Toxic Substance Control Act (TSCA)
Incinerator Operations to dispose of the organic solution as a waste via the TSCA Incinerator. The
drums were sampled, and analytical results for the samples showed that the material met acceptance
criteria for the TSCA Incinerator. The analytical results are on file with waste disposal records. On
May 24, 1995, the 18 drums of organic solution were removed from Building 7602 and sent to the
TSCA Incinerator for disposal.

3.3.4 Miscellaneous Chemicals

The process systems in Building 7602 contained about 200 L of sodium carbonate solution
containing trace amounts of uranium. On October 28, 1994, the carbonate solution was transferred
to tanks containing uranyl nitrate solution where it reacted with the excess nitric acid to form water,
sodium nitrate, and carbon dioxide in the uranyl nitrate solution. The water was removed through
evaporation during concentration of the uranyl nitrate solution.

Small quantities of chemicals in various small containers were also removed from Building
7602. If the containers were unopened, the chemicals were transferred for re-use. The opened
chemicals were sent to hazardous waste disposal.

3.4 TANK DRAINING AND FLUSHING

More than 60 tanks in the process systems were drained during deactivation of Building 7602.
Where possible, the tanks were flushed and inspected after draining. A summary of the Building
7602 tank draining and flushing record is shown in Appendix A.
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3.5 SOLID WASTE REMOVAL AND DISPOSITION

Building 7602 deactivation created both compactable and noncompactable solid low-level waste.
This waste was generated by the process operations conducted to concentrate and remove process
fluids from the systems as described in Sects. 3.3 and 3.4 and from removal of miscellaneous small
contaminated components and trash from previous test operations. Removal of the process fluids,
components, and trash was necessary to place the facility in a safe and environmentally sound
condition, to minimize the potential for spread of contamination, and to minimize future waste
generation in the facility during surveillance and maintenance. The solid waste removal also
contributed to minimizing future S&M costs.

Approximately 20 B-25 boxes were filled with compactable and noncompactable solid low-level
waste during Building 7602 deactivation. The waste containers were transferred to the WMRAD
for disposal.

3.6 SYSTEMS SHUTDOWN
3.6.1 Process Systems

The process systems in Building 7602 were shut down as the process fluids were removed from
the systems. Most systems were shut down to an inactive status by December 30, 1994. The systems
shut down were:

Feed station

Dissolution

Accountability and feed adjustment
0.5-t solvent extraction

0.1-t solvent extraction

0.24-t solvent extraction (Chemical Systems Test)
Uranium product evaporation
Organic treatment

Dissolver off-Gas treatment

NO, off-gas

Liquid waste treatment

Chemical makeup

These systems were shut down according to procedure following operations to remove process
materials. Valves were closed as necessary to place the systems in a safe condition and to prevent
spread of contamination. If there is a need to reactivate these systems in the future, the reactivation
should include:

e Detailed inspection, including valve position identification

¢ Equipment refurbishment or replacement as necessary

e Control system checks and inspection

e Review of procedures
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*  Pre-startup valve lineups
*  Operational Readiness Review
3.6.2 Utility Systems

Utility systems which serve several facilities in addition to Building 7602 were isolated from
Building 7602 by closed valves or opened electrical breakers. The process steam system is totally
shut down and the boiler has been placed in long-term storage status under Plant and Equipment
Division - Steam Plant procedures. The building ventilation system serving Building 7602 remained
in operation to ensure that all ventilation air flow is into Building 7602 and is exhausted through a
High Efficiency Particulate Absolute filter bank and a permitted stack. Operation of this ventilation
system is an essential part of contamination control for Building 7602. The utility systems which
remained operational but were isolated from Building 7602 were:

Instrument and plant air
Cooling water

Chilled water

Hot water

Electrical

Vessel off-gas

The location of closed isolation valves, and opened electrical breakers are shown in Appendix B.
3.6.3 Control System

The Distributed Data Acquisition and Control System and the Component Development Data
Acquisition System, which provided control of the process systems in Building 7602, were shut
down on December 31, 1994. The systems were shut down by (1) turning all local power switches
to OFF; (2) turning the main circuit breaker on the CP5 Panel in Computer Room 259 to OFF; ?3)
disconnecting power from all Process Control Modules (PCMs), Converter Control Modules
(CCMs), and Display Control Modules (DCMs) in the Buffer/Transmitter (B/T) rooms; (4) shutting
off the breakers in Panel N in the B/T room; (5) shutting off the PCM, CCM, and DCM disable
switches in the IPD Control Room; and (6) disconnecting the power plugs on all PCMs, CCMs, and
DCMs in the B/T room.

Following the control system shutdown, several additional actions were performed to ensure that
instrumentation associated with the control system would not deteriorate. The actions completed
were (1) confirming all electrical power and instrument air supplies were shut off; (2) disconnecting
instrument lines from instrument-to-process and process-to-instrument converters and capping the
instrument line connections; (3) disconnecting all signal and address cables from PCMs, CCMs, and
DCMs; and (4) energizing the units in an idle state by connecting power plugs and closing the
necessary breakers.

3.7 DECONTAMINATION
Selected areas in Building 7602 were decontaminated during deactivation. These were primarily

areas where system leaks had created a buildup of uranium powder on equipment or floors. These
were cleaned up and decontaminated to reduce the potential for airborne contamination during S&M.







4. PREPARATION FOR SURVEILLANCE AND MAINTENANCE

4.1 CHEMICAL MAKEUP ROOM UNIT HEATER

The heating unit serving the Chemical Makeup Room was old, inadequate, and unreliable.
- Corrective maintenance was performed on the heater, and a second heating unit was added to
supplement the original unit. Reliable temperature control in the Chemical Makeup Room is
necessary to ensure that fire protection systems and cooling water lines do not freeze during cold
weather.

4.2 VENTILATION SYSTEM GAGE

A pressure gage indicating differential pressure across the ventilation system filters was
originally located in the IPD high-bay area within the RBA in Building 7602. This gage is checked
daily to determine the status of the ventilation flow and filters. The gage was relocated to an area
outside Building 7602 to eliminate the need to enter the RBA to check the gage reading.

4.3 TANK-LEVEL GAGES

Tanks 30F31 and 30F33 are large stainless steel tanks which collect liquids from the floor drains
in Building 7602. These tanks are empty but will be in active service during S&M to collect and
indicate any leaks which might occur in the facility. Two tank-level gages were installed in the B/T
room (outside the RBA) to provide direct readout of the tank levels during S&M.

4.4 SURVEILLANCE AND MAINTENANCE PROCEDURE

A general procedure for S&M of Building 7602 (DIV-SM-CKS-018, Routine Surveillance and
Maintenance Procedure for Building 7602) was prepared and issued by the RPSD Facility
Operations group. This procedure defines the S&M activities required, the frequency of those
activities, and responsibilities.

4.5 CORRECTIVE MAINTENANCE

Numerous corrective maintenance items were completed to prepare the facility for long-term
S&M. The principal corrective maintenance item was repair and replacement of roofing on Building
7602.

A portion of the roof of Building 7602 is approximately 30 years old. The roof developed leaks
which allowed rain water to enter the IPD high-bay area. Significant leaks occurred during heavy
rains in December 1994 and June 1995. These leaks had the potential to cause spread of
contamination to “smear clean” walk aisles and, if not controlled, could have caused contamination
to spread outside the RBA. The 30 year-old section of the roof was replaced, and other potential
leaks were repaired during September 1995.
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5. SURVEILLANCE AND MAINTENANCE

S&M of Building 7602 was initiated in April 1995 and continued through September 1995. It
was conducted according to the procedure described in Sect. 4.5. Experience during this period
provided information which supports a reduction of the estimated S&M activity frequencies and
costs for FY 1996 and beyond. An estimate of future S&M costs is shown in Appendix C.
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6. COSTS

The total budget for Building 7602 deactivation was $701,000. All deactivation activities were
accomplished within this budget. A comparison of planned vs actual costs for the principal

deactivation activities is shown in Table 1.

Table 1. Planned vs actual costs for principal
deactivation activities

Planned
cost
Activity ($K) Actual cost
(3K)
Supervision 45 37.8
S&M preparations 56 62.5
Process material removal 237 2933
S&M 307 226.6
Corrective maintenance 56 80.7
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7. FACILITY STATUS AND CONDITION AFTER DEACTIVATION

Building 7602 has been deactivated to a safe and environmentally sound condition. The process
systems have been drained, some tanks have been flushed, and the process fluids and chemicals have
been removed from the facility, although some residual process material remains on the inside
surfaces of pipes, tanks, and other process equipment. Also, all waste materials and unused portable
test equipment have been removed from the facility. A portion of the roof has been replaced, and
other sections have been repaired. The potential for environmental insults has been minimized.

The entire building is an RBA with defined contamination areas. Contamination in the facility
is in the form of depleted and natural uranium. Some of the contamination is on the inside surfaces
of systems and equipment, and some is on floors and walls in the facility. Walk aisles throughout
the facility are maintained “smear clean” to support cost-effective S&M. Some concern remains
about the potential for airborne contamination as surfaces dry out; therefore, continuous air monitors
are operating in two locations to provide indication of airborne contamination. Contamination
survey diagrams for the facility are shown in Appendix D.

All process fluids and uranium (except that in contamination and residuals in the process
systems) have been removed from the facility. Systems and equipment, with the exception of those
necessary for environmental control, safety, and emergencies, have been shut down. Systems still
operational are (1) ventilation, (2) fire protection sprinklers, (3) electrical, (4) heating steam, (5)
safety showers and eye baths, and (6) cooling water headers which pass through Building 7602 to
serve other facilities.
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8. LESSONS LEARNED

Deactivation-of Building 7602 was carried out as planned with the exception of removal and
disposal of the process materials including uranyl nitrate solution, nitric acid, and organic solution.
Finding ways to either recycle or dispose of these materials proved to be much more difficult and
costly than expected. The sampling and analyses required to satisfy waste acceptance criteria were
also much more time consuming and expensive than expected. A positive option for recycle of the
uranyl nitrate solution through conversion to uranium oxide at Y-12 was eliminated by the Y-12
stand down and subsequent budget reductions. For future deactivation projects, the time and budget
required to thoroughly characterize all potential waste materials should be included in the
deactivation plans, even if there is a potential for re-use and recycle of those materials. This will
substantially help the project to dispose of the materials in the best and most cost-effective way.
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APPENDIX A
TANK DRAINING AND FLUSHING RECORD
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Bullding 7602 - Process Tank Emptying Log

Tank No. Orégin: T;"k Date Tank 12::::" Flush Method m;lisua.l
onten Emptied pection Remarks

07F02 Uranyl Nitrate 10-Nov-34 | Not Flushed Not Possible
07F03 Uranyl Nitrate 10-Nov-94 | Not Flushed Not Possible
07F04 Uranyl Nitrate 10-Nov-34 | Not Flushed Not Possible
07F12 Nitric Acid 10-Nov-84 | Not Flushed Not Possible
09F21 Urany! Nitrate 18-Nov-84 18-Nov-84 Water Not Possible
03F23 Uranyl Nitrate 18-Nov-84 | 18-Nov-84 Water Not Pogsible
11F01 Uranyl Nitrate 20-Dec-34 | 20-Dec-94 Water Not Possible
11F03 Uranyl Nitrate 20-Dec-84 | 20-Dec-94 Water 20-Dec-84
11F10 Uranyl Nitrate Dec-84 | 20-Dec-94 Dilute Nitric Acid | Not Possible
12FC5 Nitric Acxd 20-Oct-94 | Not Fiushed Not Possible
12F07 Nitric Acid 20-Oct-94 | Not Fiushed Not Possible
14F03 Urany] Nitrate 1-Nov-84 | Not Flushed Not Possibie
14F36 Organic 1-Nov-84 1-Now-84 Water 1-Now-54
14F40 Uranyl Nitrate 1-Nov-84 1-Nov-84 Water 1-Nov-84
14413 Urany! Nitrate 1-Nov-34 1-Nov-94 Water Not Possible
19C04 Uranyl Nitrate 8-Nov-84 | Not Fiushed Not Possibie
19F01 Urany! Nitrate 18 34 | Not Flushed Not Possible
19F05 Uranyi Nitrate 8 94 | Not Flushed Not Possible
19F07 Urany! Nitrate 18-Nov-54 | Not Fiushed Not Possible
19512 Nitric Acid 10-Nov-84 | Not Flushed Not Possible Drained to 32F01
20F17 Omanic/Uranium 28-Dec-34 | Not Flushed Not Possible
20F22 Organic/Uranium 29-Dec-84 | 285-Dec-94 Clean Organic Not Possible
20G02 Organic/HNOs Uranium | 27-Oct-94 | Not Fiushed Not Possible
20G06 Organic/HNOs /Uranium | 27-Oct-94 | Not Flushed Not Possible
20G03 Organic/HNOy /Uranium | 27-Oct-84 | Not Flushed Not Possible
20G12 Organic/HNOs /Uranium | 27-Oct-34 | Not Fiushed Not Possible
20G14 Organic/HNOs Uranium | 27-Oct-94 | Not Fiushed Not Possible
20G28 Organic/HNO;y [Uranium | 27-Oct-84 | Not Flushed Not Possible
20001 Organic/HNOs Uranium | 27-Oct-84 | Not Flushed Not Possibie
20L07 Organic/HNOs/Uranium | 27-Oct-94 | Not Flushed Not Possible
20L13 Organic/HNOs Uranium | 27-Oct-84 | Not Flushed Not Possible
20020 Organic/HNOs Uranium | 27-Oct-84 | Not Flushed Not Possible
26E01 Nitric Acid 10-Nov-84 | Not Flushed Not Possible
26F02 Nitric Acid 10-Nov-84 | Not Flushed Not Possible s
26F06 Nitric Acid 15-Nov-94 | Not Fiushed Not Possible
27E03 Uranyl Nitrate 27-Oct-84 | Not Flushed Not Possible
27G09 Urany! Nitrate 27-Oct-94 | Not Flushed ) Not Possible
32C06 Uranyl Nitrate 27-0ct-84 27-Oct-94 Water Not Possible | Flush water from 32F01 for rinse
32E15 Nitric Acid 6~Jan-85 | Not Flushed Not Possible
32F01 Uranyi Nitrate 20-Dec-94 | 20-Dec-94 Water Dec-94
32F09 Uranyl Nitrate 20-Nov-84 | Not Flushed Not Possible
32F11 Urany! Nitrate 20-Nov-84 | Not Flushed Not Possible
32F17 Nitric Acid 6-Jan-95 | Not Flushed Not Possible Solution Pumped tp S0F28
3220 Recycie Water 20-Dec-84 | Not Flushed Not Possible Contained Recycle H,.0
32F24 Organic/Uranium 22-Nov-94 | Not Flushed Not Possible
32F31 Uranyl Nrtrate Not Empty | Not Fiushed Not Possible Uranyl Nitrate Removed....Using
32F33 Uranyt Nitrate Not Empty { Not Flushed Not Possibie for Water Collection
32F40 Uranyl Nitrate 26-Oct-34 27-Oct-94 Water CLF
32F42 Urany! Nitrats 26-Oct-54 27-0ct-54 Water CLF
Q0F01 Nitric Acid 1-Nov-84 | Not Fiushed Not Possible
90F05 Nitric Acid 1-Nov-84 | Not Flushed Not Possible
S0F09 Nitric Acid 1-Nov-84 | Not Flushed Not Possible
Q0F17 Recycie Water 1-Now34 1-Nov-94 Water Not Possible 2nd Flush  1-Nov- 1954
90F25 Recycie Water 2-Dec-84 | Not Flushed Not Possible
9029 Recycle Nitric Acid 31-May-85 | 31-May-85 Water Not Possible 2nd Flush 31 -May-~ 1985
QO0F45 Recycie Water 1-Novw-84 | Not Flushed Not Possible
Q0F49 Recycie Water 1-Nov-84 | Not Flushed Not Possible
90F&0 Recycle Water &-Jan-95 | Not Flushed Not Possible
92IF01 Recycle Water 1-Nov-84 | Not Flushed Not Possible
92F04 Recycle Water 1-Nov-84 | Not Fiushed Not Possible
9206 Recycio Water 1-Nov-94 | Not Flushed Not Possibie
93F01 Recycle Water 1-Now-84 | Not Flushed Not Possible

Pulse Column Organic/Uranium 11~4an-85 | Not Flushed Not Possible
M-2 Nitric Acid 26-May-95 | 26-May-95 Water Not Possible 2nd Flush 26 - May - 1995
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PROCESS AND INSTRUMENTATION DIAGRAMS

31







5] v meve. - —— -
1o00a008A M tohingg ) m T G Hoaraart 8 oo e i 2006t -1
. " L T TS I ) - (IR L o~y N -
f— — AT — 3 Gl v H - L] £ Gnes B
. 1800E8A) oo povsnee S 34 l-““—avvu: , Lt S g 1110484031 _m # ll-“ ad ...l.““ (o m
; R M N\ | R vs20n . R oy i :
tesentals  cooenm a7 i= timaoe! *H) _ I - | .— | .
/ I D mw Hm:u.oaa.x..::. | ' S ! ..x-
(= N | e atd.mmb_ \ — i | — m T —
...-.::_ F oo .L . . IOA:L.O i «.@wm.. i I.&MW
[ Y TT M Py wen . &l e
! G LA . i“d - i - L3
tesersena] &.G-mhm_. T —_—— : ..m FUGH - !
1otovtan [y wrzean 5 o2 32201 H] > y ‘..lr_ .
-s ) b .h-hvnlﬂ--l 'Mm Tzﬁ f b su N w w ” nl\ F3 m . -w m
. i . |~ e | v H > i3
1o Butoalg rorteen  |n 4 BL T 4w -TT I VAN 8 mu _,—.4 - mw “m T _
10W0e8A Lt + sarreeen .n__.l.u m_na\ _.m b m ..ma W 3 Mm m M _<.m...u=v__ m. o ) Meel-] N O . !
wirep puein (e T WG §EEE 2 28T E S e 2 £, st | 3 ) i
9 - x> viigaret : 2 H i
I (I ) e y e ! v. N M 9 ogoe —lﬁ-.. = 3 V8 Tenye 3
. i = S b - e . sl f—
st Loqten ot witeree |— - € .w ( M AL —A 2 | 3o (oY . _
$oguen QI SMIEA 10N o Mivarse _ ) - ,.- 321014 - vaTtevs!
[T BRI TS e x_wu-n N V431811 <h=$L 2 v§310071 |
[y T XTSI H .
Stvasonfrq 1000 LU et h 3 _u_st.. : . s .
» i
. st e | H] _.‘...?! @N..v. 12 2 [ 3
sromfopqrimns | ] @ . 8 vsnaza- VOV i3 i
O Dareesa - - .p“.u. & _\um_a.._ ! e e HH
o 4 P ...“ $SIA _ ViG) ' nvin o _m [ X, w
oot ] . h= ~ -
o : | ¥ , s _‘.Iq " 1 — g u”..:?:. | mm g
_ yvesan - V1IN P vl | H w [ " Wﬁi '
| » wina _.| 3 Ivayl . Vi¥owt (I ¥ Loy =) _..!...X..:.i@'. r
! L | =g R e gt =DM
a v _|r.u vty . VBtaSe= 5
—— \ . ] . R f=O<jressne =] —D<
— oot et s L et v _
et o . re veslog e =0-1 VEdIWe =l oy Vit unel ; oy ~D-awhni bl e -
* 12 ! . . wouryt e -
i3 ' - . 5 - . . - - L
i HE AL ] —t, Visrobel wl o VEIRe) !ﬁuw...n. o o m
.t es ') oo v e . -
| ~ ovafion ._.IE visrom q (Wbl i N L e o] et
— L .. | savarioe=! ! . ktiand ..3:1” ........r.u.“.......l:.. ~{*Jmunig | —DQwanss -
h s 82 . ot g femDrcranst
I d —DG O -1 éﬂ.:.
! g8 : éai_.@m L
. R T R I S S
3! I HRHA
- ] : e . : ST
1 i w - ._ 3 IXu _D ’ —. L 131
-1 HH = dufl]de Y \ish
| H H 3 S8l+{38 ii
H H ;. 2llae o st
. s H = Ol ! a-.-mm ~
._ . . . ;_ . | -m: H 1,
. . . i Y Elentidif
. > Vi3 g01e! . R
V| .
HHHITN
- ¥0IT) rm:: i
— - v —— m..:—mnn—u.
HHHA
.m”mn* .mﬁnu
reddnillte

Instrument and Plant Air
V7602AR84
V7603AR59




AT . T v = ,.1.”/ s N
RITE 11 3] LN o it 2 NG a:, =
cepArip WL IR I "” ~
- - - W " . -
°° ' MIADT] - N g My Bl -
- s JL = ~
- -—nte v m — e *
102053 r UL TN (M(.y/ = oo
jetaarted BEue =ini= ///”L NAE- <.
. i Jo 56 AMBA Blutw —{ri- Y\ Ly & =t
Y 1o pATEIA e e - w > |3 1
2 P - ~
izy |B =
. - Yoo o 2 @
_ y 3PE (EES
s et 0. . H -~ a3 = —
n Fveed s F A
. H N bt A
H &3 — [
: O S0z |
: u_ e ) _
. ]
. Py peehaennA —id-! Wq i :
. - _ . RE™ (R 1 Yy C *
H ' ' « rasmes —inl=| G |
PR 51 31 RN O | _
3 1 ad —fa)- IR
- _ : m tosetegsy —Ial-,
H : — ..m - s =i 3 N
i , H . B ] 1-graepp |7T_ s __
|z | — . 1 Y L : I P
3 s * -0 $0uE g tessaeras —f~=| ER ] !
Hi gd I.mu...m.... 3 Foseane ’ ' vwnngs =in-l o * 5 .
® q»\m pArty NI 1CCHICOA I_ZF ¥ H il
o 129208 ={x) e =1 :
;b 11E920 A IY__ . IS
V3 . - n -acretus —Pxg: % : T
_ i e w 1-439200A |Zh 2 __ 8| 3 mm.
_q VOsisoye F ¥ 19392088~} b , % 3133
3 ottt Skt oseaee m g H § v —n nQI... 5 _..um £
) . pmevenes yhitose P m - 1929200A l_x__ ]
e - A - -
. |0 [EE= Al : e se—b| £ cre | N
s 21 |TEEE G 10 I
s 2, 2 |t 7 |SE= 5 &3 ES " - venesn —Ddy | St Gl il ft
.3 A R et e eV izen uk H g s £ 1 =Pl e e gl B
ERE P = | S)ites H 8 -3 1i2een — 101200 7ol
m ; 3 z 9 45 [=DAvea 1108 105INOIEIN —{3G— m 1252008 Zvc_. .u_:r_mmmn Pt
° s % Invist <] Iﬂw.._.:.ur . H 1LINCIA IR —DG— 2 LT A 1I0IA =] e
o8 O —l ! 159200 E0F 91 —Df— z H r 4] [ . s
b i 1589 R00AV 92 —D- eiazten —~4x) N w w
» g3: vein N 1SRITLIOA 6Or92 = (>~ S [ENTION J.x__ qw &
. H I."mm 14z ml.,. 5 LR R 1E391000 09 P g remacen —pq) | aniTiz
: B s A5 X2 XZ XE nan rsITIen o3 = fm s bl B3I
5 B m 3 m_m § T8 ) " tiseen =pxi-| SRY (¥
. .ma - .JS-;fQ'f . T : = !
iﬂ.vx.|_ T ¢ 9 H i % Xm m 4 ,
T 3 0§ 4 B o % (R
. o S 2 % o :S,;.O. I-sodweun-~pg sitle 2 H =
< i E RS _ — T HE L
M F R 3 3 w mm wl
¢ ¥ e e seresema ] » m ,8 -
Pl } g Slrgfe xfs | B
[ 1] QLT . Ve oy ]
« 7 ] . -
R I : ] .
| — . < a
HhGEy e 8 g
4 E2 —— - £ o
H _ g s . < L 3
H | . 3 % L o
H _ . m o
o4 C e | : 2
— Beary] _ _ ! L | m
e | - ——— .m.l . ﬁv-wﬂn._ ._ — A . e — — _ =]
g g I L vl ! - 18
R ] _ Qe T 0n
= N P
g & 3 éc_u:_ . ! Lo ™9 | 2
S w e =)o || W
3 . | P CNU O |
- .
b — a2 . H Jruss . 1 w00
g - | e S
. . VA0Sl o e = = ) LT 4 . -
1 = etmenabose 1 [ ‘ _ 1e [ NI . f o » _ Bl (




Cooling Water

Tank
90F17
Basement
Tanks

28&29

Systems

27C01

32F09

32F11

32C19

32C36

07C44

09 &11

Systems

07F03
07F04

Closed Valves

V901705-1
V880154-1

V761902-13
V761902-14

V761902-1
V761902-2

V270103-1
V880142-1

V880175-1
V320906-1

V880177-1
V321105-1

V880179-1
V321902-1

V880188-1
V323603-1

V761902-26
V761902-28

V880152-1
V110803-1

V761902-19
V761902-20

AN gt L et DL e

e 'IM CouLX

PP 1o 1600 cous
- FOR CONT, 3L2

*JeRocess wateR
.9'"

LE
cooLms warza ul\ncu
. PR .
wee patsOMOes L0

D Fray PR

G aary 3= " CuS
" iees = qulﬂ-:ﬂ_
-, 1)
508, /‘ : cus 8
4
Tt 78190212
. \} ‘r/
Ut oy O .
/vu 190222
A 5 ? .‘,
Ikt "

son.ea so0M
walte '} Te T iED

-____._...___.—
a0 (04

pa

|

]

VPRIIOZ~TI == w751292-2¢
W -

1. %\llﬁlwl =
3 =T .

stga ve e ve
. nros " o vesoisa
N T_Q i - vesastes
e ~y
was ¢ weois 1533
A IR A
. 2 " s
i a8
\ynassre
-~ warizen 8
wnaeg VETEITY-3 .
e
Iy
111 L ]
i1cos 7 e ura3 P
. CCOURIAINITY ¢
ACKISTMONT TANE '::f.' TARe LT scct s vtry
L CONGEMIIR ABNSTHORT —_——
AN
R PR L1 S
[Yo°1 3
]Fvuomm.
LEoEND cono- -
mOAMALLY CLISED
. ._?‘ wr cu
; ROAMALLY OPEN .
- PNGE-HF-ear
i‘ JRENT VALA T ‘ “" wo. -
l uumm-r na.
DA svestLY ~en |
v it l - -
*4 weewaity CLOTED 1' DELETE
1e roR7 Czam Viic: t-l
~
= ~CY TquP CONTACL waLvF
1ot CNO ALTIA ALTUAN ¥ 18132737,
cwi ZILE waTLY SuteLY ‘E
PR TR uu. L“;* € o
wes wOf WATER 3uPeLY -
waq wOT Bal.® ALT % nm:b
rev ug- cantao- vatve — .
17 THue s
8 (2] PLITURT wl(
—_—
Iy
1 1
i M p—
) e
H o
- l l




JEY CHEMICAL
. .

MAKE -UP

e .
TS I S = .
. * ewn . * . v .
Y PAICESS WATER -~ -
. viaoz ¢ 3_3 visisazs 9
[ — s @ N 5 - - > 1 : .
T L S vt | :
caR 3 v t " v "~ m r’g___—_[_ T
R {»——nn
visfrar-i: —vrmz 2 1
- A = wTaisor )\; %vn-’nz« R A 4
&
- vienorsaz —
amemicaL
. SACATHCRT
S
v cyenrra vasaitz-2 vasarse-t
-
eans )
Q’g S0y
. vezolot=t )
- . - ’ ad .
: . vRuot-l N ~ ) .
I G e h o= et meme - - J .- - «
." - M 2 - ¢ o H :;: |
— =% . = . . j S
. cowo. - ) * Cd M. ) T
. -~ ; - el -
R a .
X i . wnctse
- . * ensER f: .t 8
: L . v2voss-1 1 - A
T —=< | / F ; — i =
. ——
[ B ¢ 7 l ‘
%\.“nn-u- . @‘—' l/ v (vunoud
L ELY ) Nviratar ) nsise ¢
E - TINR2 (
: : @
ronsny 4 - . ! L
. . | VILI192848
3
:-'lu:n-ll—~ D

29¢c07

L

ola  BFO7
1K 1weruc
¢ vawg u:u-umm : CanGENTRATOR
£ 3Civ —ttnr -
rucg‘a‘ - 7 wye?
ey =1 wevas o
1105062 - -
R muuﬁ
vatone-l X viizs-l
s we
w3 PO, 29704
7 12
. cws 5
T = - < cwa . .Y
we® ng wgt Ed
00228
! . . m‘.(A ‘l .
vesorsTet * :
tnnnx--
vazmae-t

aci.
coatin

Cooling Water

emu‘:‘.'?_..u-ul (")P{m Arrtoves BV

NIl
v 711101414
—r02s 2

2ot i. 0FIT
areseLt

™ 1830 cowsI Lz
:‘:v.u-s watLA SIAVKCLD

e 2ent STL
" -llu\ouul

wertmnzr

{e——aG0ONE

S deeere

Benewes Bes K fibr

””’0’..’ Trk
’ -8 31,

Wl("l-!-' o

'uu-
Vet =p ivz
47
llOI'lll -
)
)T J s ; |
(¢
ATos -2 vesei -t . :
SaLY u:uunnn (4 d
K T

R

yidoee,

NI CARS:|

———— e

€ CO”OIIIMN « HUCLEAR *

=

< red
GRLING YATED Se3174
. FLon DI£4RAM

a-rer il S-S ST )
i R R A
3 FziEs 54T




Chilled Water

Tank  Closed Valves

26F12  V261201-2
V941201-1

esrgiree e

iia e b

s

17 ews:i3tizs: .
cwr-3-138 .- .1

6301034

£90103-4"~106 - * 3

D L 280.24-1-l06 . -
vzdozos-t i mog
-y :,_. LK
* - <
- g.:\ &
. 82 $
N _>‘ >

g"- 166

" _INSTALLATION -
J3£13403E029 § £0S.

——.:'—lI—‘—NT-
o

< S| - -
o] . N - ® % «
speTr s Ly ~
T - : z, B4
& X 2 h
ol ¢ L Y - -
& AT 3 3
n
N . S = 3 3
Qf - . e ol. I °
b o o L] 3
~ N kY a «

FITI.)

s . - PR B B
~ o8 nouLe, =
W MAC) ASTO THE CONPLE NI - -
o N e THEsE = —s —
BAAMNCE, DN THAT 9t LB) O8 OF £7°7 0N *
MANZ I AARATE vENe.D & PEDD W N <
ML BAimewcs way =0T Mo 417 MHTE OF -
OTHAL %O LIZS LITY %7 *IBUMID e N . R ~ . . .
©s O% DR DLNALLS K, WATING PR — - — e
wromvATS - N PR - N ~
Tt o) - .. S ™ N te ¥ .,
WHOASATION TO §:D3IR ARI AJY 1O 81 V10 FOR OINER O |ISSUED FOR RFPROYAL = : ieevle ler g3 (7R, _
provritopdaliid dailotiliotindtainl L1/ - Cy OLSCAIPTION-; —ia,~y =o'+ "= - <= | 8Y_Joux |3tCT forrv |oate | #2 | AEo | oAt Juccho] oalt
: C . - e L e RIVISONORIISUL FURROSE” - - RS - T RTvnTON, TAOVALS .+ .

~ R

. - AT

8

e

s s




261001-2106

e w

261007 ¥%-106"

Y261003-1
(4-¥6036)

“¥9412002 |
(1-Y&iea)

¢
2
)
s
L
J
~N
°
+
o
9
N

61006 1

Cva

v ‘-le T
LoaL Y N
106"

e
9.

%1001~

[Za T oo
- DISSOLVER

. INSTRELLATION + %4

FEOoMm pwW6. quss.,o;;'zoz;

. — s it ptanm ALl e UKIDH CARBIDE CORPORATION + HUCLEAR DIvISION
r ~Jrracrions. .= o .- o n_"_,:' === ,'h::’ Pt hgveuagid-grev-taagy
_:xnxnu‘:‘ 2 TRV ;/“ iy
o P i @'l@ Srla==
s anrioqr e ) = . ipb. CHILLEB: WA!.E-O’T’ e
’ 7 L - . FLOWSHEET. .7 ..
e i ET 1 ovox 01ss FLO AT [T
- e BT 2V sy falaie] nawr
—_ s sty . 1 ’ 1 y l W I : 2 'P R X |0P.NL.
foate] lea Jec Jus Jem foir Lu Jro far leao eaoa’ " :- R scaty
- sousD oseex - - CRAWING APPRC/ALS s, loarg ] NONE
4, T - - P 3 ::_:‘ e e

> {83p13403CI40 I u. .=

Y



Hot Water f’* -

87C16 V870301-3 )
V871601-1

'

V880150-2

VOTHETA
veIC 34

wy 2934922 ‘
w"'i ;v.s 2

YEYO 2 ? .
- — i) “ n

B el encn B i i .
: %)

-
38 1
N "©y
Cwa
3 Cws
uy
ang
wen
. L]
2]
s
”©y
- . [
D $lee
- . ¥
- °
A e o
s o8 T et oA Guai § PO On bk A O s
o s = e S geme vt svens tn
o rvm v eaip s o s
s oy 59 S ad s & Amare —
J] S oo e e ns o2 o e e i) sy A s e
e s ey e 4 ses R o e o0 oo b
et o et Caroma & e bt oaman ? sa
e et e e et T e e s fore —_——
i Recary tab a2 " @ HNeTD W Somatt v e ' “v CL
SRNITRR;;S Sk NEERRUSP O s
.




e | = o R i S
HWR i ~
S o S
Box E—g e ooy " % }‘_ | VB70150-1 )
3 .
STean CHwWs" j WS i j& Tvs';?-s-: a2
o Cws sz-4* srumi ] sl Ursrass- VIH1502-]
Cvegora- s | e l "X—
] S0+ | "
4 1 . S TR Y
c : ! [
. 4 Y y y
. g (i (: C C X viasoz-2
) - X/VST.)FH-E 5 . 3 3
! 2
M, ! LTI 2%
und et S— L g .
] - ,\\_/87_&'{127-l -2 ' ~— 1502 -%"
- CWR’ 2 — 4
“ Vo711 : J4s20t-4
S m

Lviio70Y:1

NZ:oz.'é_<

= V87olu0-1 "
V880ig8-1 _’\'_D% * v
[ p ittt ¥
£ V810140-2 S I - .
M
o -/ ; :
— | ° | e & = ST
— Y- TBr2e- Y, L o [
-1 VB10126-2 t— g @G—i Y S
a5 Sl T2 :
. - E el IT (o}
- (vzsozu.z lb’“-ﬁ 2 L
) [ vza'oLzo -
7‘ \/ll:-lb (. !'-l ..
-V2eolg7-1 SRRz |oEe | Sassreon S - /
B83L -0
CWS ) { -
s T L
- - . . _ [ s
. S — .
[~ e s
E!.
Q,\un Qest -
i ~
TI-%7t%
¥ Ctorle /
aarTiR
v ortn 3meo3-'r- e vtmu- vE0301-3
- o S ; S 'Si'mq Y=
1 I_ ("::;f e
LY QrEn l - oA
LY CLOSLD ‘L e o ‘\
'ul.. ve «03N3 -
.::: ::n:: - LALLL B XN 3740: .
areR suseLY i oeve mo - ?E"’”[D 3’” \Orl{k—
= i I'//y/“
macaten Loevant ' ah.- /I//I ¢
#RC MRDeCATON
rocaros samm_ Apeeovso Bre ll
et ssamy
- ~ ' (opv ff)

Hot Water

il

e P o ..:.{;‘;f_, i e prv caszor C2APORALON: - uesr _.29_11
= -2 250 PR o g SIS . ..
i Tro -
M1 GATEP SYSTER
FLON iaGRam
— ) — —:'__--'—— « - ..
A ITTTC - ] [ .... I A l.. ] I.




Vessel Off Gas

Closed Valves

PCV-F29
(Fail Open,
No Air,

Valve Open,
Wheel on
Valve Closed)

V071902-1

CREMICAL
MaKE-UP

;] L
’ ~t N _QL
’ : ]a’r‘:'o:nouum -‘“{:’:"M :é ':":l"‘ orFi2 23101 soras
ngcrLe waten oo e 2 .
weaisiz-s 5;:‘1.173"_ Suane \28FA [ @ t—‘

Squipatn . - 4

I s Gt e L R ¢

- et . [ [

, Q4

. R e
) mam Greoz ‘.'!;'5 7‘3 I ah:l;,? 0 J G +
vesemagy PaSH/ORY UMIGR g — /w:' oo
u{ t

® 3" .
m’:&’.ym WOrE - w [ —— ROFL ROt~ wsusore  |—vaze c & ¢
usa s o 2 3
nsuzotm to ," = ¢
o 213 L1 >
"oz 10 ot 0 HRT "9
[ nsovazn 0313/ ane hidiatind wsisae
n3095248
-1 ( osrasc
Lz C
3 w3093 110
—
srancle
& 1
LT gl ®
2 vEne
- =23, ncos nrio "nror uro3 1012
Ve300 -t
FIRST FLOOR
»] P e - et o) ST = hli ORI ERMCS N
e it —t A oA LY
BASEMENT
e
MSIMEAT =
Ay e
S A Y S Tl aatd
Tomp M7
m”"" o ShmviY]  Ltot
o P TATION
yotasen=it L]
3
o
n ¥ oTLoN
weomns =1
- .«
L£" erem e f Y
oos SYITEM ) €
owa, FAL DI0S RTT .
T W
c OPL e
¢ ™ 1wy n
(1%
wa®,
lll!ll
BASEMENT
DS eren
20u3 007 20100 20¢02 20608 20614 20723 2007 20 20
&
B TesEND
vatve j‘ -_u-n.u aoste
IVSTIN WO
LQUIPWERT N0 & MDRMALLY CPIN
s wo.
e o i SOLENOW eV
15303-1
p— O woAwaLLY OPEN
yianozs-z 4 scamsiry croste
Lve w0 10 troew ensm
L33 0. TCY ttwe conTAQL VALYVE
SIre MO ®n3 SWICwnG vaLYE -~
vauve PEL PALS. ACF. YALYE O AUPTURC BriC.
LIA  LEVEL WBICATON ALanw
¥06 ¥EIICL OFF s 7y
Al o oemwnine e e @
iy ea T es ety G 4 oo S0 Vet o 09 e .
et P ot 0% A et 2 e ceremmaen amins .
oten €8 e 1B e LIE e e Seas oot e
H St L
; St e eremed e olor smetamy re 218 JuelT
H iy R X R PR S~ K < .. e (o
] IV 00 R Sty
. . 0 - 1 - t




euguIcaL SQLVENT pcou
uaxg-up

nvu-u

e

: ‘-\_ Q[.- vog

1 n - :lo'cw_\_r |

Q . S
| . -uauu \\ 2"
" - 3* * vIorLIe s [ X
. . - . w3021, :
ey I \ ;{
O~ QO O :
w1009 H
§—vrooaz 1~ . 1o -,
- crLimora .
vz w©
MYCRIZINE
e 90523 uevee
GLats
- I ) Dl ~ e g_/
oF Ot szFot s2f04 20F2y saFy s0F09 R 20723
-
7
. N 23ta8
vmwz 1 FRON CHEWICAL SYSTEMS D teurine st
‘—°"_é- TesT (C3T) EDUIPMENT . .- 32118
2c8 - e
-
ve*
/ p) _ > —
L] 3] ;3
s2E18 53:- 32as3s | AT | e
. N - ?_o
fouLr  toAY 0T toue
— 4w 2o 3unm
“wr 3
OB penarcoia
21c01
1707 13r03 BFOL 13503 ©CO4 | 32F20 nos 327032 2Fn 3zcos 32608
i ) =% ez et tie o o ] Sl R TS PRI
. 1 .-
1
&~
o
|
\ LN r r -

L !

) d%iiff o

FIC?W"

¥ 330302 1w,

Tatidy SLIPE —=]-=—3L0FL
-
wav—d
"3 325380
]
sin
TO T
2419 -
too /
AL
LeveL Ic
. wass D
e
20628 2or22 s2roe urs

Reviewed Byt KWJ-.... nfssfr

Renigwed BY " )'f’ W 77’ ]
Appeaved By 2 /, u jarn Pyr

Uessel Off Gas

HITHTTHHT

i o8

toor
At

FIQ PII' &

B

copy (1)

Fei4 T yIFeD 3242

Toud aamchd 7L e F .

I Vapeap L2 L TLAT R0 gy JINION CARBIOE CORFORATION - NUCLEAR BI¥I%ION
raceront 3 Y pebsiapeieg gt
...".f‘?-‘.."u H Vite 1€7

v
esse s VEZSTL OFf 585 SYSTEN
FLOV mu'a.'.:-
) e
T o e st et e
— s aw fas - -I‘ e "7! ll' - ,l' I':'
- = e <k -El 1an jr

Y



43

Appendix 7.1

Circuits on Motor Control Center MCC-A

NUMBERT_TPD-EDS-01. Rev.

DATE  Tune 1. 1994

(located at the entrance to the chemical makeup room) SUPERSEDES
PAGE
oF 16
’r H
, Lighting | Cooling Cooting  {Cooling c & ?‘l
Main Lugs poniﬁ ’toweé tower towea? gcod'k Qﬁdtnix Recycle acid ODilute ocid hencai udditgr’.i
ank agitator |pump 90430 feed pum tank puno i1
Vtrans. |mmersion (Fon #1 |fon 42 |opL02 pump o Jlap p p i
heaters
) - -
Chemcal make-Up {RTS power and Spare Gad. acid mix — |Recycle ucid@ Sugar “Feed CD Gad. ocid
exhaust fan #102 |12cn test stand tronsfer punp |pump 9031 g SIS0 Sk o
90J03 90J06
g Y, & :

Process water
punp 90J18

G

14

Solgent feed
purmp 90J62

& &

7

Cooling tower
punp #1

d

Cooling tower
punp #2

SS

Cooling tower
punp #3

Recycle wote@

purp 90J19

2
SYN. fission C
product feed
92405

Hydrazine
nake-up

@

Mag. nitmte@

tank agitator |feed purp
90L26 93.J03
Hydrazine

?
nake-up & Panel 1
tank punmp 2407120
90427 disconnect

Des. solvent  |Dilute acid i
feed pump feed punp
92J08 07J13
7 G
Sugar <ransfer
Feed for | punp 90J47
{20V pumps

&
SYN. fission
product trans.

purp 92J03

O - Open electrical breakers
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NUMBET.IPD-EDS-01. Rev.

Appendix 7.2
ppen PATE June 1, 1994
Circuits on Panel W Fed from MCC-A SUPERSEDES
PAGE

OF 16

Panel W is located on the wall opposite MCC-A.

Circuit Breaker Number Load Description

1 Chemical make-up lights

2 Chemical make-up receptacles

3 Exhaust fan E.F. 103

4 Chemical make-up room receptacles

5 Exhaust fan E.F. 104

6 Cooling tower lights

7 Cooling tower water treatment cabinet

8 Cooling tower receptacle

9 Chemical make-up light
10 HV-101
11 Eye wash light
12 Drive unit disconnect to contactor test stand
13 Spare circuit

4 Drive unit disconnect to contactor test stand

Spare circuit

Cooling tower trace heater
90L61 agitator

92L.07 agitator

93L02 agitator

90L.10 agitator

90L46 agitator

90L01 agitator

92L02 agitator

Lab hood

Vacuum pumps 35R01 and 35R02
Vacuum pump Iodox
Lights at 35R01 and 2
pump 28J15 Jodox

)

DR RO

O — Open electrical breakers
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NUMBEIT IPD-EDS-01. Rev.
Appendix 7.3
PATE  June 1. 1994
Circuits (110-240V) on Panel I Fed from MCC-A SUPERSEDES
PAGE
oF 16

Panel I is located on the wall opposite MCC-A.

Circuit Breaker Number Load Déscrigtion

QC-15 Chem make-up

Oxide production panel

QC-17 Chem make-up

QB-1 basemept 32, 20 system

S) Hydrazine make-up panel

QB-3 basement system 20, 32, 12 (12F05-12F07)
QG-13 system 32

Organic treatment panel

QG-11 system 32

IR

-~

@

1 QG-9 Iodox
QG-5 system 9,11

12 Solvent extraction instrument transformer
QG-7 system 19, 27

14 Solvent extraction instrument panel power

QG-19 spare

QG-26,27 signal transformer (solvent extraction)
Receptacle 12 cm contactor test stand

1 Contactor test stand instrument cabinet

é) Contactor test stand instrument cabinet

QD

O - Open electrical breakers
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NUMBET.IPD-EDS-01. Rev.
Appendix 7.4
o PATE June 1. 1994
Circuits on RTS Panel (located on north wall of
7602 on the west side o(f column A-5 in the IPD SUPERSERES
high bay) Fed from TDS Disconnect MCC-A PAGE
oF 16
Circuit Breaker Number Load Description
Spare
Spare
Back flush pump
Spare
Spare
Instrument cabinet power strip #2 13K11A
Instrument cabinet power strip #2 13K11B
Instrument cabinet power strip #1 13K11A
Spare
Receptacle behind test stand
Spare
Receptacle for 13L0S and photohelic centrifugal
Contactor drive system
) Spare
14 Filter test system receptacle north wall
' Outside Building 7602
5-27 Spares

Three phase power for centrifugal contactor
system drive

)

O - Open electrical breakers
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Appendix 7.5

Circuits on Panel X Fed from MCC-A

Panel X is located on the north wall of Building 7602 in the ROMD hj
stand.
1 Chemical make-up room lights
2 Plug AR cabinet
3 IPD overhead lights
4  ROMD lights
5  IPDS overhead lights
6 ROMD lights
7  Diesel generator fuel pump
8 High-bay emergency lights
9 Spare
10  High bay emergency lights
@ Spare
12 ROMD emergency lights

13 Box OSSA IPD control room

@ Spare

@ Spare
@ Spare

O - Open electrical breakers

NUMBEDT.IPD-EDS-01. Rev.

PATE June 1. 1994

SUPERSEDES

10 10
OF
gh bay behind the CST support

PAGE
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Appendix 7.6

Circuits on Motor Control Center MCC-B

NUMBERT.IPD-EDS-01. Rev.

PATE Tune 1. 1994

SUPERSEDES

PAGE

11 OF 16

Main Lugs Jeconter pump Spare
20J29 &
i &) Recycle water
& & purd 3221
Spare
¢ ¢ I
Feed qas aste organic
UP punp 1908 onpressar 2702 @ pump 32025
@ @\ Spare @
Floor drain sump
Solvent washer Scrub solution @
agitator 2001 pump 7004 tank punp 32J34
S
@ @ pare @
Sotvent washer DOG vacuun @ Vater heater
agitotor 20007 punp 28,08 supply punp 87J03
' Spare
Spare
@ par @
Solvent washer Vater heater
agitator 20LI3 @ @ 87C16
Spore
® @ 7
Oraanic inv. & Recycle acid Power panel
pump 20J23 punp 32J18 ‘B’ feeder

‘O— Open electrical breakers



49

NUMBEBPT.IPD-EDS-01. Rev.
Appendix 7.7
°AT% June 1. 1994
Circuits on Panel B Fed from MCC-B SUPERSEDES
PAGE
12 OF 16

Panel B is located just west of MCC-B on the north wall in the IPD basement.

@» Furnace crystallizer 28C05
@’ Pump 20J03
G Pump 20309

4)  Pump 20J15

5 Pump 20J18

6 ACin ROMD

7  Acid feed pump 29J08

@ Acid feed pump 29312
9  ROMD lights
@ Salt regen. 29704
11  ROMD light
12 120V light and receptacle Iodox
13 ROMD light
14 Iodox lights and receptacle

15 ROMD room light

O— Open electrical breakers
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Appendix 7.8

Circuits on Power Panel 1 Fed from AA]1 MCC-B

NUMBEBT PD-EDS-01. Rev.

DATE

June 1. 1994

SUPERSEDES

PAGE

OF 16

Power Panel 1 is located on the south wall in the basement of Building 7602 just outside the regulatex

area at the entrance to the IPD basement.

g) Sampler control station ROMD control room
! RSS fuel feed door 1253L cable 5116

3 Spare

@  Fuel ejector 1277L cable 5115

G+ Spare

6  Lights and receptacle on E wall dissolver pit

7  Spare

8  Receptacle on south wall dissolver pit
9  Spare

{0'  Test stand receptacle ROMD high bay

1 Spare
122 Monitor station at shear
13  Receptacles mezzanine

Spare
Receptacles on dissolver stand
Spare
@ Dual pin shear hydraulic pump
20 ROMD cameras
@ Dual pin shear controller
22  ROMD control panel rear
23  Spare
g ROMD controller panels console front
Spare
26 ROMD cameras
Spare
28  Receptacles at south end of laser
9)  Spare
Spare
Spare

% Spare
Receptacles Y axis
16
17
18

O— Open electrical breakers
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Appendix 7.9

Circuits on Power Panel 2 (from SOLA transtormer) MCC-B

NUMBERBT 1PD-EDS-01. Rev.

PATE  June 1. 1994

SUPERSEDES

PAGE

14 OF 16

Power Panel 2 is Icoated on the south wall in the basement of Building 7602 just outside the regulatec

area at the entrance to the IPD basement.

@ Receptacle indexer
@ QD 48 conductivity instrument

@ Dissolver motor drive transformer

@ ap4

O — Open electrical breakers
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Appendix 7.10

Circuits on Motor Control Center MCC-7

NUMBEBT TPD-EDS-01. Rev.

PATE June 1. 1994

SUPERSEDES
PAGE
OF 16
Mair, fugs Main tugs Main tugs Main fugs Main iugs Marn tugs Mon ugs
AA A 3 C D E F |
a1 Al B Cl I £l f ‘
Power panel | IPD H&V unit #1 | Acid tonk pump | Tank F-15 pump | Tank F=14 pum Tonk JcF43
PP! NAK-9 H-2 P N Jrlgs-i p. P NJ-2p-1 pune Main fed from |pump 32441
Ne2 UeC

AAZ A2 B2/1 Bes2y ce 12 F2

2 2 B 2| B @ ==
ROMD ughts | IPD HAV unit #2] Velding Chiller Chiller pump f‘u"t%r“;ﬁ;p“‘”

NAK-10 receptacles -1 26l §l2
AR3 A3 B3/1 A B3/2}C3 D3 2.nd 202 E3 F3
= ISt

= 2 S % 2 &= S Aux. control
Power panel  [IPD H&V unit 3] Spare ﬁggﬁl Pit blower F-14 \I/I:zlr)'iblgs;refclfor Soare for NJ-36 123
CP-: NAK-11 naste drive and () P g =
LY N Ad B4 C4 D4 F4

Tae |wmmvun s R b T o
Hot acter R V ; . 0. heat ho
b NE&;H& UNIT ?gﬁndle noter | Spare IPD and ROHD safer purg
boter room roll up doors NJ-36-2
ARS AS B5 €5 : 15 £5 £

=2 2 = &, | £ _
Pover panel £ [ IPD exhaust | IPD CRANE Buldng heot | Decontammaton | Tunk 3742 |3 e'rhﬁﬂﬁph"t

fan NAJ-26 blower Sump pump pump 3243 |Nj-36-2

% ivoribdle freq. drive test first floor IPD High Bay)

O ~ Dpen electrical breakers
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NUMBEDT IPD-EDS-01. Rev.
Appendix 7.11
. PATE June 1. 1994
Circuits on Power Panel 2 Fed from MCC-7 ppPo—
PAGE
OF 16

Power Panel 2 is located on the west wall in the basement of Building 7602 just outside the regulated
area at the entrance to the IPD basement.

@ Up-ender

Feedhouse enclosure door
Waste ejector

Rotator carriage

Transfer cable

Z axis Y axis

Pusher rotator INL MOD

FAG'S 1,2

v W B ™

5 cm test stand mezzanine

10 5 cm test stand mezzanine
@‘ Blank
@ Blank
@3 Blank
@ Blank

15 5 cm test stand mezzanine

16  Scramble lock system "keypad”

O - Open electrical breakers
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CONTAMINATION SURVEY DIAGRAMS
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ORNL Radiological Survey Data

7601 Field Office Date: 7/11/95

Survey Number: 7601-35-0446 Time: 9:44
Surveyor Badge Number: __34160 Routine Survey | RWP Number: NA
Bullding:7602 Specific Location: 19 SYSTEM AREA
Description:

IRADIATION/CONTAMINATION SURVEY -}
instruments Used and Calibration Due Date:
| 6000061  7/29/95 7603-09P  11/685 ]
General Description of Radlological Conditions:
[SEE DETAILED SURVEY FOR MORE INFORMATION. ]
Division or Group Needing the Survey: RP Person-hours spent on the survey: 5
#ofPages;_Z _ Completed ay/-// /ﬁm’é Reviewsd by: Date:
 Smear Results (dpml1 00 cnf unless noted)
Smeal Smes| Smes
Numh:r a B _Lfmﬂ Nmnb:r a B Location Nmnb:r a B Locetion
1 NC| 25,000 seEwr 2 NC 2,000 °° 3 NC| 20000
4 NC[ 200,000] °~ § NC[ 10000 °° 8| NC 3000 °°
7 Nc| 15000 °° ] NC| 200,000 "~ [ NC[ 80,000 "°
10 NC 3000 °° 1 NC| SmRad| °~ 12 Nc| 10000
13 NC 2,000 - " NC| s0.000 "° 18 NC{ 6000 °°
18 NC| 15000 "~ 17 NC| 30,000 °° 18 NC[ 100,000
19 NC| 10000{ °° 20 NC| 30000 " 21| NC| 20,0000 "
22 NC 6,000 "~ 23] NC, 3000 °° 24| NC] 150,000{ °~
26 Nc{ 200,000 °° 28 Nc[ 40,000 27) NC[  eo000]
P NC 3000 °° 29| Nc| 120000 °° 30| NC| 20000 °°

Page 1
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ORNL Radiological Survey Data

Survey Number: 7"/ -9 pd 2L 7601 Field Office pate: = /7 Tume: L=
IPD High Bay
19 System Area

) \
,{AM me /M){MPA ¥ \ @
' \

/

@iy of gl Lorffor | g
%_M JOB e Deom

®g f“mp:f -(7‘-’/‘;"‘ /g

/
@L-L:ER m»;p/f f‘?ﬁu)
3B41¢.0
EL g /R 3

(g) Boundary Designatians)

(#YV'(P -large Area Smear | RA - Radiation Area BA - Radiological Buffer Area |
- HR - High Radiation Area CA - Contamination Area
| # - 30 cm Dose Rate VR - Very High Radiation Ares | HC - High Contamination Area
- D B AR - Airt Radioactivity A e P

éaﬁ - Step-off Pad RM - Radioactive Materials Area | SC - Soil Contamination Area

AS - Air Sample Location UM - Underground Radioactive Material Area
Default units are in mR/hr and are for open window beta/gamma readin gs. Letter suffixes with the
number indicate specific radiations: B - Beta(mRad/hr), G - Gamma(mR/hr), N - Neutron(mRem/hr).
Boundary designations are looking in the direction the arrow points.

Page'
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ORNL Radiological Survey Data
Survey Numbar: 7801-95-0453 7601 Field Office Date: 71495  Time: 19:35
Survayor Badge Number: _ 34160 RWP Number: NA
Buliding: 7602 Specific Location: CHEMICAL SYSTEMS TEST
Description:
{RADIATION/CONTAMINATION SURVEY ]
Instruments Used and Calibration Due Date: -
| 0000011 101895 76003-16P 102385 ]
General Description of Radiological Conditions:
[SEE DETAILED SURVEY MAP FOR MORE INFORMATION. ]
Division or Group Needing the Survey: RP / Person-hours spent on the survey: 8
#ofPages__ 2 cawoda/./A /7)/‘«*"%.%”: Dete;
Smear Results (dpmf100 cn? unless noted)
1 NC| 100,000] 3<tw> 2 NC{ 150000{ ~ ° 3 NC 20000 ~
4 NC[ 4000 ~ ° § NCI 6000 ° ° q| NC| 150000 ° °
? NC| 00,000 * ° 3 NC[  2000{ * ° 0 NC| 4000 " °
10 NC| 20000 " ° 1 NC| 3000 * ° 1 NC 1,000 ° °
13] NC[ 20000 - [ NC[ 10000 * 1% NC| 4000 ~
10| NC| 2000 ° ° 17 NC| 1000 ~ ° 1 NC 80000 -
10] NC[ 140,000 * ° 20 NC[ 3000 ° 21| NC|] 100,000 ° °
22| NC| €0000{ ~ ° F3]| NC[ 80000 ~ ~ 2% NC| 1200000 ~ °
28] NC| 50000 ° ° 28] NC| 30000 ° C 7 NC 1,0000 " °
28 NC 2000 " ° 23 NC[  eo00f " C 0 NC 1,0000 ° °
) wy gy
), \ Y 4
s v g 5,3 \:’
A I

Page 1
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URNL KaQi0i0gital dulvey aa

Survey Nmz_éﬁ"q - D453

7601 Field Office

Dose: 7-/4-7 S vena: [9. 3

ROMD Bay
Chemical System Test Area

1430

e e

CATCH PAN 00,000 dyofloocrm
@ @4—- —38 fat &
C A / .
. %6 3301000 Ln l‘blf—/? X
o [l 1
5_5 % \QUR\ —————e@ D26 Fom Maraslen o Hx.
Dl‘(A ’ @ .
@
4L30 14Lio
| (#) - Smear | acation %\d" Des‘ﬂlﬂ;;‘l/
| @YV(P -1arge AreaSmear | RA - Radiati _1BA.
& .Contact Dose Rate HR - High Radiation Area CA - Contamination Area
| # -230 cm Dose Rate VR - Very High Radiation Area | HC - High Contamination Area

S08 - Step-off Pad

_AR - Aithome Radijoa
RM - Radioactive Materials Are.

ha

| FC - Fixed Contamination Area_ |
SC - Soil Contamination Area

AS - Air Sample Location

UM - Underground Radioactive Material Area
Default units are in mR/hr and are for open window beta/gamma rvadings. Letter suffixes with the
number Indioate specific radiations: B - Beta(mRad/hr), G - Gamma(mR/hr), N - Neutron{mRenvhr).
Boundary designations are looking In the direction the arrow points.

Page 7~



69

ORNL Radiological Survey Data

7601 Field Office

Survey Number: 7601.95-0431 Dets: 81595 Tims: 17:00
Surveyor Badge Number: __ 34160 RWP Number: NA
Bullding:7602 Specific Location: 32 SYSTEM
Description:

[RADIATION/CONTAMINATION SURVEY ]
instruments Usad and Catibration Due Date:

[ CTAOS1  10/20/%5 70603-06P 11885 6000-081 TIN5 |
General Description of Radiological Conditions:

|SEE SURVEY MAP FOR DETAILS ]

Division or Group Needing the Survey: RP

Person-hours spent on the survey: S

#0!Pages:__~ WB/%MM”

Dete:
LA
Smear Results (dprff100 cn? unless noted)

—— !l a B ! Locsten |l @ B Locaten || @ B Locesen

1 NC r ) NC| 10,000 - - 3 NG| 20,000 °
[ NG| 10000| * s 1307 10000 - - 6| NG| eood
7 NG| 1000] - 8 NC| 2000 - s N¢| 15000
10 NC| 150,000, - - 1 NC| 2000 - 1] NC| 80,000 -
18] NC| 250000 ° NC| 200,000~ ° W NC| 150,000 -
14 NC{ 150008 * ° 7 NC| 10000 * ° 18] NCf 4000 °
] NC| 3000 - 2 NC| 10,000 - °

COPY

Page 1
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ORNL Radiological Survey Data

7601 Field Office

wl—ﬂ7/ Tene: | 7-00

Survey humber Tt -95-0 43/

IPD High Bay
32 System Area

éﬁﬁ - Step-off Pad

- n Boundary Designations
= |_RA - Radiation Area BA -
|_# .Contact Dosa Rate HR - High Radiation Area CA - Contamination Area
¥ -30cm Dose Rata |_VR -Vary High Radiation Araa | HC - High Contamination Area

|_AR - Airhorme Radioactivity Area
RM - Radioactive Materials /irea

AS - Air Sample Location

UM - Underground Radioaclive Material Area

| FC - Fixed Contamipation Areg |
SC - Soil Contamination Area

Default units are in mR/hr and are for open window beta/gamma readings. Letter suffixes with the
-| number Indioate specific radlations: B - BetaimRad/hr), G - Gamma(mR/hr), N - Neutron(mRenvhr).
Boundary designations are fooking In the directlon the arrow points.

Page:
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ORNL Radiological Survey Data

Survey Number: 7601-85-0374 7601 Field Office Date: 37585 Tine: 21:.30
surveyor Badge Number: __ 34100 Routine Survey RWP Number: 98016
Building: 7602 Specific Location: (PO BASEMENT
Description:

[RADIATION/CONTAMINATION SURVEY ]

Instruments Usad and Calibration Due Dats: .
[T e000-011 2585 7003-2TP 6595 CTB033  10/20%5 CTAOS1 102045 |

Genaeral Description of Radiological Conditions: .

(AREA HAS A LARGE AMOUNT OF POWDER FROM OLD LEAKS AND DRUM OUT OPERATIONS. TECHNICIANS ARE IN
PROCESS OF GENERAL HOUSE KEEPING. REMOVING COMPACTABLE AND NONCOMPACTABLE WASTE. SEE SURVEY
MAP FOR MORE DETAILED INFORMATION.

Division or Group Needing the Survey: RP son-hours spent on the survey: 8

Z /. 4
# of Pages: Z cm.d/% ] by: Dats:

“Smear Results (dpnf100 cn? unless noted)

il @ B Locason  |rmee| @ B Locon  |mene| @ B Locaton
1 NC| 3mRad[*sEW 2 NC] 80,0000 " ° 3 NC| 4mRad| *°
4 Nc| 100,000 * * [ NC| 4mRad ™° 0 NC| 6mRad| ~°
7 Nc| 40000 ** ] NCf 60,000{ "" . 9| NC| 150000 *°

10 NC[ 80,000 * " 11 NC| 50000 *° 12} NC| 20000 " °
13 Nc{ 10,0000 ©° ] NC| 20000 *° 18 NC| &mRed{ " °
16} NC| émRad| *° 17 NCf 3000 °° 18] nc| 15000
19 NC| 80,000 " ° 20] NC| 50,0000 " ° 21| NC| 8000 "
22 NC[  s000{ *° 23 NC| 2000 "° 4] Nc| 30000 *”
28 NC| 200,000 *° 26| NC| 2000 *° 27| NC| 30000 *°
28 NCc[  10000{ *° 29| <20 <200 ©° 30| <20 <00 °°

Page 1
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ORNL Radiological Survey Data

Survey Number: 744/ - 95-—037/ 7601 Field Office Date: 3-7-70 Twme: 21/ 30

7602 IPD BASEMENT

F'?-_—,.-..-,, XTI A

e

é&-@

Leare ISR

(87
Rl
S
,R O
1 '
Tl

é/ 7 B--" 288 ¢ v- Py .'ogo'~¢.'2". °F

Boundary Designations
mmmm HR - High Radiation Area CA - Contamination Area
| ¥ - 30 cm Dose Rata VR - Very High Radiation Area | HC - High Contamination Area
| #__-Genera] Area Dose Rate | . ivi = Fi
SOP - Step-off Pad RM . Radioactive Materials Area | SC - Soil Contamination Area
AS - Air Sample t.ocation UM - Underground Radioactive Material Area - i
Default units are In mR/hr and are for open window beta/gamma readings. Letter suffixes with the
number indicate specific radlations: B - BetaimRad/hr}, G - Gamma(mR/hr), N - Neutron(mRemvhr),

+ Boundary designations are looking in the direction the arrow points.

Page:
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ORNL Radiological Survey Data

Survey Number: 7801-95-0333 7601 Field Office Date: 211755 Time: 12235
Surveyor Badge Number: __24180 Enmsm | RWP Number:
Buliding: 7602 Specific Location: SOLVENT EXTRACTION PIT
Description:
[RADIATION/CONTAMINATION SURVEY
instruments Usad and Calibration Due Dats:
[ 7e0317P  6mm5 CTAOS1 102085 CTBO33  10/20%5
Ganeral Description of Radiological Conditions:
[SEE ATTACHED SURVEY MAP FOR MORE INFORMATION.
Division or Group Needing the Survey:RP Person-hours spent on the survey:
#ofPages:__ £~ Completed B g Reviewsd by: Dets:
Smear Results (dpn/100 cn? unless noted)
Smear Smesr Smenr
wumber| O B Lm wosver| O B tocasten  [nomoer| O B Location
1 33 <200{sEE MW 2 <20 <200 "° 3 27 <00 **
4 47 <200{ " 3 <200{"° 8} NC 6,000{*"
7| <20} <200{ ** 8| NC 3,000{"° Ol < <200{°*
10| NC|  2000{"" 11| 27 <200 " 12} <20) <200{ **
13] <20| <200 ** 14] <20 <200("* ] <20 <200{°*
16 NC] 16,000 °° 17| NC 3,000{"° 18] NC! 3,000{"°
18] 116 < 20| NC|  80,000° 2| NC| 3,0000°°
2 <20 <200{ " 2| [ HENS U] - <00 °*
28 53] <200{ ** 21 NC[ 20,000 °" Fd| 51 288"
28 42| <200{ °* 29| 42 <200 ** | 471 <200{"*

Page

-
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ORNL Radiological Survey Data
Survey Number, Z42/-95-2.353 7601 Field Office

Dats:2-17-95 Twrm: /22 357

SOLVENT EXTRACTION PIT

-o-oq--o-o’o-o-o-o:

o . - .

v ogian @
‘ ‘ o e J
*

‘o
\

1 @ Fewrort é) i -
‘)@ Lot Q:) e

e 005 Prm fei= Y
/ r4

*u“‘
3
R
)
> B

[14

“d LASULsTTen)
G Jpm L

a ~
Luct (23 = G S etece dpmthcem2m X

I.-.-.-.-.-.-.-.-.-.-.-.-‘-.-.-.-.-0‘

Feve fo l8

Les. ] ' ”
e @ C’ @ o0 " r——‘/f '
@ £eeor

é crol Q )

e el

/ Aoe(-l 74

B o
| coer / @
5 @j—_ P/ u 2 -

it T

@ L lLos

™~
( NI
feack ) ;Q . 2 §w~’ Y

= zn)

Boundary Designations
[@—&) -Large Area Smear RA - Radiation Area BA - Radlological Buffar Azsd
% -Contact Dose Rate HR - High Radiation Area CA - Contamination Area
¥ -30cmDossRate VR - Very High Radiation Assa HC - High Contamination Area
* - General Area Dose Rate AR - Alrborne Radioactivity Area FC - Fixed Contaminstion Arsa
fSOP. - Step-off Pad RM - Radloactive Materials Ares SC - Soil Contamination Area
AS - Air Sample Location UM - Underground Radioactive Materials Arsa

Default units are in mR/hr and are for open window beta/gamma readings. Letter suffixes with the number
indicate specific radiations: B - Beta (mRad/hr), G - Gamma {mRfht), N - Neutron (mRem/hr). Boundary
designations are looking from the designations into the zoned area.

Page:
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ORNL Radiological Survey Data

7601 Fleld Office

Survey Number: 7801-94-0083 Date: 111/94 Time: 08:43
Bulding: 7002 Specific Location: CENTRIFUGE HOUSE
Description:

[RADIATION / CONTAMINATION SURVEY. AREA SURVEY FOR PRE-DECON. DATE OF SURVEY 120233, |
Instruments Used and Calibration Due Dete:

| 7900-101  2/18/04 7003-01P 27284 CTBO33 21754 CTAOS1 41384 |
General Description of Radiological Conditions:

|[FOR SURVEY INFORMATION SEE DETAILED SURVEY MAP. ]
Division or Group Needing the Survey RP . Person-hours spant on the survey: 45

/\(OA) -?00%5
4

OBy

Page 1




qu‘ A d Bl M Nl Smms e W e e =

survey Number _722/ -Z{;‘”&.(?: ENTRIFIJGE( :4'1’
Yd)

1 Nle | som0 |-
3 ) 00
3 i,
s v ‘ ; DRY
s 1ZS Z
K] 109 4 3K ]
? wil/ 3848 s g GQL
(] 24| R (os ook g
. M/L |40 ,000 d
» ) 60,000 . @ (D ARE
" <493 1285
e |u/c | Loeco —
» 0,000 £eool EY Freok DY
" 150,600 ~nen
» 3,,355_&‘ @’ WAL N FeooRe
* * 31&\2&2
v 1S56) 11929
v 1498 11366
» //8 3973
= | N/e |Eoe0 ]

av-ICA

(TR Qeu\‘iz_! guae ‘-\ouéEE

Lmniics 2 Pre Decoy) [Ton ,j‘%g/e:‘ e oS 7o
/), S pp ot _on) [onTACT . Feim%&E_QI

g - Cortact Dose Rate (mR/) ¢ - General Area Dose Rates

&, - Neuron Dosa Rate (mRem) @ . Smewiocaion

@ Portable A¥ Sample Location X - Radiation Area Boundary

- - Cortaminztion Area Boundary XXX- - Radiation & Contamination Area Boundary
= - Step-oft Pad Location HHH High Radiation Area Boundary

~—— Banedsadt Arma B mAans vV Very High Radiation Area Boundary
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ORNL Radiological Survey Data

Survey Number: 7601-05-0362 7601 Field Office Dets: 31395

Time: 1851
Surveyor Badge Number: _24160 RWP Number:
Buliding: 7602 Specific Location: 12 AND 13 SYSTEM AREA
Description:
[RADIATION/CONTAMINATION SURVEY ]
Instruments Used and Calibration Due Dete: .
| 0000011 V2585 T003-2TP €555 CTBO33 10720865 CTADS1 107205 |
Ganeral Description of Radiological Conditions: N
[SEE SURVEY MAP FOR MORE INFORMATION. ]
Division or Group Needing the Survey:RE Parson-hours spent on the survey: 4
#otPages_ 2~ caw/_/é @m/ Reviewsd by: Dets:
Smear Rosuth (dpml100 cnt unless noted)
Humber |  COL B Ll-m Namber) QL B tacaton | maer] @ B Lecaten
1 <20) 2 NC] 4000 °° 3 <20 <200 *°
125) m ¢ o5 °* § NC|  s000 "7
7| NC|  10,000{ " * 8| 2501 1000 * ° 8 o4 - 9
10] 42 281" 11| NC| 3000 °° 12 114 i
13] NC| 5000 " " “ NC| 3,000 "° 18 3y 1000 °°
16| 74 i 17| <20 <200{ ° * 18] NC| 10,000 * °
19 NC| 3000 " 24 NC| 5000 °° 21| NC|  10,000{ *°
al NC| &nmmm

Page 1
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ORNL Radiological Survey Data

Survey Numbee: 760/ - 50352 7601 Field Office oate:3 /775 Tera: /7700

IPD High Bay
12 &13 Systems Area

1,320,000 dpnlicocn’BY @)
i L

o=

O |
y2.X) :O:JY_I OO T o ~z
L9 @
@) | 7
o0 o0 (» a

)
~

L
M
&
A

Q

-
v
f _—
-
:7[ |

| : Ihr /

_AS - Air Sample Location

[(§) . Smear Location Boundary Designations
| @/ () -1arge Area Smear | RA -Radiation Area BA:-R
| # .Contact Dose Rate HR - High Radiation Area CA - Contamination Area
| ¥ -30 cm Dose Rate VR - Vary High Radiation Area__| HC - High Contamination Area
"'SOP . Step-off Pad RM - Radioactive Materials Area | SC - Soil Contamination Area
|

Boundary designations are locking In the direction the arrow points.

UM - Underground Radioactive Material Area
_ Default units are in mR/hr and are for open window beta/gamma readings. Letter suffixes with the
! number indicate specifio radlations: B - Beta(mRad/hr), G - Gamma(mR/hr), N - Neutron(mRem/hr).

Page: _Z-
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ORNL Radiological Survey Data

Survey Number; 7601-95-0083 7601 Fleld Office Dets: V1355 Time: 2021
Surveyor Badge Number: __ 34160 RWP Nurnber:
Buliding: 7602 Specific Location: DISSOLVER PIT

Description:

[RADIATION/CONTAMINATION SURVEY

—

instruments Used and Calibration Due Dats:

| 8000011 Y2595 CTBOX 1072085 CTADS1 102085

7003-27P  6585|

General Description of Radiological Conditions:

[SEE SURVEY MAP FOR MORE INFORMATION. ]
Division or Group Needing the Survey: RP Personhoursspentontheswrvey: == =~ &
# of Pages;_Z—_ c«mumﬂ é?/-’x).ww Date:
Smear Results (dpr#{00 cni’ unless noted)
Nu‘:: a B Locasion ':.:. a B Lacstien :::. a B Locatien
1 <20} i 2 7] %0 NC| 3,000 -
NC| 200,000 ** 8 <20 <200 ~° C| 5,000 ° °
7| NC 3,000 *° 8| NC[ 20000 °° Cl F
10| 60! i 11 NC|  10,000{ ° * 12 NC|] 200,000 ° °
13 <20} <200 *° 14 NC| 10,000 - 18] Ne| 50000 °
18] NC| 5000 ° 1| NC| 6,000 * - 13 NC]  150,000{ °°
18] Nc| 10,000 " - 20) NC| 3000 21] NC| o

COPY
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ORNL Radiological Survey Data
Survey Nampae, 7421 -9 2583 1801 Flald Ofice Data: 3= (3. T Yeve: £/ 2SO
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Boundary Designations

[ (#) - Smaarlocation

[ (Y V(P -large AreaSmear | RA -Radiation Area BA-R

| _# -Contact Dose Rate HR - High Radiation Area CA - Contamination Area

¥ -30cmDoseRate VR - Very High Radiation Area__| HC - High Contamination Area
¢ .G | Area D B AR - Airt Radioactivity A FC - Fixad Contamination A
SOP - Step-off Pad RM - Radioactive Matarials Area ! SC - Soil Contamination Area

t AS - Air Sample Location UM - Underground Radioactive Material Area

LAS - Alr Sample L.ocauon ¢
I Default units are In mR/hr and are for open window beta/gamma readings. Letter suffixes with the
' number Indicate specific radlations: B - Beta(mRad/hr), G - Gamma(mR/hr), N - Neutron(mRem/hr).

' Boundary designations are looking in the direction the arrow points,
Page _&-
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ORNL Radiological Survey Data

Survey Number: 7601-95-0381 7601 Fiald Office Date: J1385

Time: 16:08

Bullding: 7602 Specific Location: CHEMICAL MAKE-UP ROOM

Description:

[RADIATION/CONTAMINATION SURVEY

instruments Used and Calkbration Due Dets:

| 6000-01) /2545 7003-27P 0595 CTBO33 1072085

CTAOS!  10/20%5 |

General Description of Radiological Conditions:

EE SURVEY MAP FOR DETAILED INFORMATION. DUE TO BACK GROUND FROM URANIUM DRUM STORAGE NO

RECT FRISK PERFORMED.
Division or Group Needing the Person-hours spent on the survey: 4
# of Pages: Z Compietsd ,/—/ M Reviewsd by: Date:
Smear Rasults (dpm/100 cni’ unless noted)
Number a B tocsten |jumber] O B Locaten | Number a B Lacatien
1 <20 Cnd 2 <20 <200 - 3 <20 <000~
4 <20 <200] <20} <200] °° 0] <20 <200 *°
7l <20 <200] ~ ° 0| <20 <200{ * 8| <20 <00
10| <20} <200{ *° 1 <20 <200{ ° 12} <20 <20 *°
13] <20) <200 " " <20 <200{ ° 18} NC| 50000 "
| <20) <200 °° 17 NC|  20,000{ ° 18] 80 613 °*
19| NG| 3000 "° 20| <20 <200{ * 21] < RN
7] <20} <200] * )| NG|, 4000 " 2 NC| 30000 °°
24 NC{ 10000 * ° 24 NC| 20,000 °° 27| NC| 10,000 "~

LiUFY

Page 1
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ORNL Raaiological Survey Data

7801 Field Office

Date: J-/3-95 vume: /L4 €

Chemical Make-up Rcom
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00000000
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00000000
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B4

O
O@

N
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. i Boundary Designations
(®YV'(P -large Arsa Smear | RA - Radiati BA-R i
| % - Contact Dose Rate HR - High Radiation Area CA - Contamination Area
[ ¥ -30 cm Dose Rate VR - Very High Radiation Area | HC - High Contamination Area
| SQF - Step-off Pad RM - Radioactive Materials Area | SC - Soil Contamination Area
| AS - Air Sample Location UM - Underground Radipactive Material Area

l Defautt units are In mR/hr and are for open window beta/gammma readings. Letter suffixes with the
 aumber indlcate specific radiations: B - Beta{mRad/hr), G - Gamma(mR/hr), N - Neutron(mRemvhr).
i Boundary designations are lboking in the direction the arrow points.
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