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' Most of the uranium in the ADU processing stream is removed as solid ADU in the

. primary continuous P-800 centrifuges, but a small quantity of solid ADU and some
soluble uranium (typically 100 ppm) remain in the aqueous effiuent discharged from the
P-600 c¢ irifuges.

Effluent from the P-600 centrifuges drains by gravity to centrifuge accumulator tank TK-
13 located near the centrifuges. The centrifuge effluent is pumped from TK-13 to a
second stage high speed AS-16-P centrifuge for additional solids removal. Almost all of
the remaining solids are removed by the AS-16-P centrifuges. The AS-16-P effiuent
drains to centrifuge accumulator tank TK-14. ADU remains in the centrifuge bow! which
is manually emptied at the end of the batch on a routine basis, usually once every six
hours.

A waste tank receives solution from TK-14 and feeds the uranium removal ion exchange
(IX) columns. The IX column prefiters remove additional solids from the solutions
immediately before ion exchange to minimize solids formation within the ion exchange
columns. When solids collect in the pre-filkers, the pre-filters are taken off line and acid
washed and then flushed with water

The IX columns remove most of the uranium remaining in solution. The IX columns are
washed with water to remove the residual process solutions and the uranium is then
eluted from the resin with a dilute nitric acid solution. All of the flush solutions, the filter
wash, the ion exchange eluant and acid wash solutions are recycled to the conversion
area.

The equipment /s located in Rooms 131, 102A north and 102A south of the UO,
Building. The major system components are:

- ADU waste tank and pump and IX prefilter

- Process waste tank and pump, |X booster pump and sumps

- iX columns, polishing centrifuge and effluent tank, ADU centrifuge
effluent and tank and pumps.

- Elvant storage tanks and pumps

15.1.6.6.1 Criticality Safety

Criticality safety in the Line 1 process recovery equipment is provided by geometry and
spacing of the tanks. The ADU waste tank and the individual tanks in the Line 1
process recovery system, except for the IX columns, were determined to be ‘avorable
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geometry at the optimum ADU/water mixture. The IX columns have a B,C insert
installed to maintain criticality safety.

e ADU Waste Tanks and Pumps and IX Prefilters

The pumps are safe by volume. A volume of § liters each is less than 15% of the 37
liter minimum critical volume for optimally moderated 5% enriched UO, and water. The
IX prefilters are also favorable geometry. The. inne: diameter (8.4 in.) is significantly
less than the single unit minimum critical diameter for all forms of U compounds at 5
wt % U™ enrichment. The ADU waste tanks, five of them, are favorable geometry for
optimum ADU/H,0O mixtures.

Summary of Accident Conditions

Because the five tanks are favorable geometry, the only credible accident with criticality
safety implications is the tanks all failing and spilling their contents on the floor of Room
102A north. Such a spill would result in a solution depth of approximately 2.92 inches,
well below the 3.6 inch safe slab thickness. ‘

e Process Waste Tanks and Pumps and |X Booster Pump

There are six, 9.8 inch ID process waste tanks which are favorable geometry for
optimum ADU/H,0 mixture. The pumps are safe volume.

Summary of Accident Conditions

Because the six tanks are favorable geometry, the only credible accident with criticality
safety implications is the tanks all failing and spilling their contents on the floor of Room
102A south. Such a spill would result in a solution depth of approximately 2.05 inches,
well below the 3.6 inch safe slab thickness.

¢ X Columns, Polishin ntrif nd Effluent Tank, A ntrif nd Effluent
Tanks ard Pumps

The centrifuge effluent tanks are two 9.8 inch ID tanks which are favorable geometry for
optimum ADU/H,0O mixtures. The pumps are safe volume. The three IX columns are 18
inch 1D by ten feet long and have a B,C insert in the center The IX columns are
adequately subcritical for optimum 5% enriched ADU/H,0O solution. Due to their
geometry the centrifuges are critically safe for optimum 5% enriched ADU/H,O
solutions.
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- Summary of Accident Conditions

|

|

The foliowing potential accident scenarios have been evaluated:
- Lack of minimum density B,C in poison insert.

- Removal of the B,C poison insert with significant quantities of uranium
compounds present in |X columns.

- U0, or U,0; in large enough quaitities such that the theoretical density
of the U compound could exceed 5.53 g U/cc.

- Average discharge of > 1.5 ppm U to Lagoons 1 or 2 for extended
periods of time.

In discussing the defenses against the four accident scenarios, it must first be
recognized that because the IX columns contain resin which acts as a filter media, any

' upset condition which would allow significant solids to be introduced to the IX columns
would quickly plug off the IX column preventing further introduction of material.
Therefore, it can be concluded that the IX columns would be self limiting in this respect.
In addition, there are pre-filters instalied upstream of the IX columns which are
designed to remove the solid particles from the liquid feed stream. Also, the resin bed
pressure drop is normally monitored and alarmed and the feed to the IX columns is
normally terminated when the pressure drop across the resin bed indicates that solids
are accumulating in the column.

A minimum density of 1.25 g/cc with @ minimum isotopic distribution of 18.3 wt% B-10 is
required for the B,C inserts. Procedures and testing assured that the B,C used in the
neutron absorbing inserts met these requirements when installed. The IX columns are
pressurized while the B,C insert is open to the atmosphere at the top. Periodic
inspections also verify the continued presence of the B,C. Any structural failure of the
insert which could potentially remove the B,C would result in leakage of solution out the
top of the insert thereby alerting Operations to the structural failure. Flooding the insert
reduces k.. The B,C insert is secured in place by design and prevents its inadvertent
removal. If the B,C insert must be removed or partially withdrawn for maintenance the
column is required to be eluted within 24 hours of such removal or withdrawal.

In addition te the seif-limiting plugaing described above, the Line 1 ADU system which
feeds the Line 1 IX columns is <~ olled to minimize sources of UO, or U,0,. These
controls assure that the theoretic. density of the U compound in the IX column will not

. exceed 5.53 g Ulce
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The Line 1 effluent is discharged through two in-series IX columns. The U concentration
of the effluent is monitored in between these IX columns. The U monitor alarms at < 8
ppm and causes the lead column to be taken off line and a standby column to be placed
on line. A singie IX column will typically remove U from the effluent for over a day.
Ensuring that two in-series IX columns are on line at all times prevents U concentrations
in excess of 1.5 ppm from being discharged to the lagoon. The U monitor is checked for
proper function daily when the line is operating. This daily check assures that on
equipment failure would be detected before significant quantities of U are discharged to
the lagoon

e Eluant Storage Tanks and Pumps

The eluant storage tanks are six 10.02 inch ID polyethylene tanks which normally
contain dilute UNH solution from the acid wash of the IX columns, but may also contain
UNH solutions from filter washing and acid wash of precipitation tanks performed to
eliminate U buildup. The tanks are critically safe by geometry for optimum ADU/H,O
solutions which bound the UNH solutions. The pumps are safety by volume.

Summary of Accident Conditions

The following potential accident scenario has been evaluated:

The discharge of the six eluant storage tanks to the floor of Room 185 was evaluated as
a credible accident. The room is 12 feet by 20 feet. Should the tanks discharge to the
floor, the resulting depth would be 3.28 inches. The minimum infinite slab thickness for
a UO,-H,0 mixture at 5.0 wt.% and 900 g U/l is greater than 6.0 inches. For uranyl
nitrate solutions of the same uranium concentration, the minimum critical slab depth is
greater than 10.0 inches.

16.1.6.6.2 Radiation P n

Uranium recovery from process in Line-1 is performed in a controlied access, radiation-
controlled area. Personnel entering or working in the area, who require monitoring
under 10 CFR 20.1502(a), are required to wear radiation monitoring devices and
protective clothing/equipment (rubber shoe covers or equivalent, plastic gloves,
coveralls, eye protection, respiratory protection) as appropriate for the work to be
performed. Personnel are required to survey themselves prior to exiting the controlled
area. Equipment leaving the controiled area must be released by Radiological Safety
personnel. All personnel also receive initial and yearly refresher training on radiation
protection principles and requirements.
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Airborne uranium contamination is controlled by extensive use of sealed process
equipment which are maintained at negative pressure and HEPA filtered prior to
entering the main exhaust ductwork.

Routine surveys are perfermed and housekeeping practices are enforced to minimize
surface and airborne contamination in the chemical conversion area. Air is continuously
sampied and periodically analyzed to detect any airborne contamination.

Urine sample analyses and lung counts are periodically performed for personnel who
work in the controlied access area. The frequencies of such tests are described in
Chapter 3.

15.1.6.6.3 Fire Protection

The UO, building is rated as noncombustible. Fire loading is kept to @ minimum through
monthly inspections. Fire extinguishers (dry chemical or CO,), alarm pull boxes, and
heat detectors are strategically placed throughout the chemical conversion area. Where

‘ moderation control is in place, high expansion foam, dry chemical or CO, are required to
be used to combat a fire.

16.1.6.6.4 Environmental Safety

Hazardous materials are contained to prevent their introduction into the environment.
Hoods are maintained at a negative pressure and HEPA filtered prior to entering the
main exhaust ductwork. Floors are sealed and have no drains.

All room and building air is processed through the heating, ventilation, and air
conditioning system and then HEPA filtered to remove particulates.

Solvent rags from the controlled area are disposed of in special containers distributed
throughout the chemical conversion area. The rags are treated as mixed hazardous
waste and stored in a secured area for future processing or disposal.
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16.1.6.6 Line 1 Procass Recovery
Most of the uranium in the ADU processing stream is removed as solid ADU in the
primary continuous P-600 centrifuges, but a sma' quantity of solid ADU and some

~ soluble uranium (typically 100 ppm) remain in the aqueous effluent discharged from the
P-600 centrifuges.

Effluent from the P-6800 centrifuges drains by gravity to centrifuge accumulator tank TK-
13 located near the centrifuges. The centrifuge effluent is pumpad from TK-13 to a
seconu stage high speed AS-16-P centrifuge for additional solids removal. Almost all of
the remaining solids are removed by the AS-16-P centrifuges. Tne AS-16-P effluent
drains to centrifuge accumulator tank TK-14. ADU remains in the centrifuge bowl which
is manually emptied at the end of the batch on a routine basis, usually once every six
hours.

A waste tank receives solution from TK-14 and feeds the uranium removal ion exchange
(IX) columns. The IX column prefilters remove additional solids from the solutions

. immediately before ion exchange to minimize solids formation within the ion exchange
columns. When solids collect in the pre-filters, the pre-filters are taken off line and acid
washed and then flushed with water.

The IX columns remove most of the uranium remaining in solution. The IX columns are
washed with water to remove the residual process solutions and the uranium is then
eluted from the resin with a dilute nitric acid solution. All of the flush solutions, the filter
wash, the ion exchange eluant and acid wash solutions are recycled to the conversion
are i,

The equipment is located in Rooms 131, 102A north and 102A south of the UO,
Building. The major system components are:

- ADU waste tank and pump and |X prefilter

- Process waste tank and pump, IX booster pump and sumps

- IX columns, polishing centrifuge and effluent tank, ADU centrifuge
effluent and tank and pumps

- Eluant storage tanks and pumps

16.1.6.6.1 Criticality Safety

Criticality safety in the Line 1 process recovery equipment i¢ provided by geometry and
spacing of the tanks. The ADU waste tank and the individual tanks in the Line 1
‘ process recovery system, except for the IX columns, were determined to be favorable
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geometry at the optimum ADU/water mixture. The IX columns have a B,C insert
installed to maintain criticality safety.

» ADU Waste Tanks and Puinps and IX Prefitters

The pumps are safe by volume A volume of 5 liters each is less than 15% of the 37
liter minimum critical volume for optimally moderated 5% enriched UO, and water. The
IX prefilters are also favorable geometry. Their inner diameter ‘8.4 in) is significantiy
less than the single unit minimum critical diameter for all forms of U compounds at §
wt.% U enrichment. The ADU waste tanks, five of them, are favorable geometry for
optimum ADU/H,0 mixtures.

mm f iden ition

Because the five tanks are favorable geometry, the only credible accident with criticality
safety implications is the tanks all failing and spilling their contents on the floor of Room
102A north. Such a spill would result in a solution depth of approximately 2.92 inches,
well below the 3.6 inch safe slab thickness. .

e Pr Tanks an m nd IX r Pum

There are six, 98 inch ID process waste tanks which are favorable geometry for
optimum ADU/H,0 mixture. The pumps are safe volume.

m f Accident Conditi

Because the six tanks are favorable geometry, the only credible accident with criticality
safety implications is the tanks all failing and spilling their contents on the floor of Room
102A south. Such a spill would result in a solution depth of approximately 2.05 inches,
well below the 3.6 inch safe slab thickness.

e X Columns, Polishing Centrifuge and Effiuent Tank, A ntrifu d Effluent
Tanks and Pumps

The centrifuge effluent tanks are two 8.8 inch ID tanks which are favorable geometry for
optimum ADU/H,O mixtures. The pumps are safe volume The three IX columns are 18
inch ID by ten feet long and have a B,C insert in the center. The IX columns are
adequately subcritical for optimum 5% enriched ADU/H,O solution. Du= to their
geometry the centrifuges are critically safe for optimum 5% enrichei ADU/M,0
solutions.

L =P T L )
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m Accident Condition
The following potential accident scenarios have been evaluated:

- Lack of minimum density B,C in poison insert.

- Removal of the B,C poison insart with significant quantities of uranium
compounds present in IX columns.

- U0, or U,0; in large enough quantities such that the theoretical density
of the U compound could exceed 5.53 g U/cc.

- Average discharge of > 1.5 ppm U to Lagoons 1 or 2 for extended
periods of time.

In discussing the defenses against the four accident scenarios, it must first be
recognized that because the IX columns contain resin which acts as a filter media, any
upset condition which would ailow significant solids to be introduced to the IX columns
would quickly plug off the IX column preventing further introduction of material.
Therefore, it can be concluded that the IX colurmns would be self limiting in this respect.
In addition, there are pre-filters installed upstream of the IX columns which are
designed to remove the solid particles from the liquid feed stream. Also, the resin bed
pressure drop is normally monitored and alarmed and the feed to the IX columns is
normally terminated when the pressure drop across the resin bed indicates that solids
are accumulating in the column.

A minimum density of 1.25 g/cc with a minimum isotopic distribution of 18.3 wt% B-10 is
required for the B,C inserts. Procedures and testing assured that the B,C used in the
neutron absorbing inserts met these requirements when installed. The X columns are
pressurized while the B,C insert is open to the atmosphere at the top. Periodic
inspections also verify the continued presence of the B,C. Any structural failure of the
insert which could potentially remove the B,C would result in leakage of solution out the
top of the insert thereby alerting Operations to the structural failure. Flooding the insert
reduces k., The B,C insert is sacured in place by design and prevents its inadvertent
removal. If the B,C insert must be removed or partially withdrawn for maintenance the
column is required to be eluted within 24 hours of such removal or withdrawal.

In addition to the self-limiting plugging described above, the Line 1 ADU system which
feeds the Line 1 IX columns is controlied to minimize sources of UO, or U.O, These
controls assure that the theoretical density of the U compound in the IX column will not
exceed 5.53 g U/cc.

April 30, 1997
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The Line 1 effluent is discharged through two in-series IX columns. The U concentration
 of the effluent is monitored in between these IX columns. The U monitor alarms at < 8
' ppm and causes the lead column to be taken off line and a standby column to be placed

on line. A single IX column will typically remove U from the effluent for over a day

Ensuring that two in-series IX columns are on line at all times prevents U concentrations

in excess of 1.5 ppm from being discharged to the lagoon. The U monitor is checked for

proper function daily when the line is operating. This daily check assures that on
equipment failure would be detected before significant quantities of U are discharged to
the lagoon

B luant r Tanks arid Pum

The eluant storage tanks are six 10.02 inch ID polyethylene tanks which normally
contain dilute UNH solution from the acid wash of the IX columns, but may also contain
UNH solutions from filter washing and acid wash of precipitation tanks performed to
eliminate U buildup. The tanks are critically safe by geometry for optimum ADU/H,0O
solutions which bound the UNH solutions. The pumps are safety by volume.

m iden |

The following potential accident scenario has been evaluated:

The discharge of the six eluant storage tanks to the floor of Room 185 was evaluated as
a credible accident. The room is 12 feet by 20 feet. Should the tanks discharge to the
fioor, the resulting depth would be 3.28 inches. The minimum infinite slab thickness for
7« U0,H,0 mixture at 5.0 wt.% and 800 g U/l is greater than 6.0 inches. For uranyl
ntrate =uiutions of the same uranium concentration, the minimum critical slab depth is
greater than 10.0 inches.

15.1.6.6.2 Radiation Protection

Uranium recovery from process in Line-1 is performed in a controiled access, radiation-
controlled area. Personnel entering or working in the area, who require monitoring
under 10 CFR 20.1502(a), are required to wear radiation monitoring devices and
protective clothing/equipment (rubber shoe covers or equivalent, plastic gloves,
coveralls, eye protection, respiratory protection) as appropriate for the work to be
performed. Person -  are required to survey themselves prior to exiting the controlied
area. Equipment leaving the controlled area must be released by Radiological Safety
personnel. All personnel aiso receive initial and yearly refresher training on radiation
protection principles and requirements.

bl . o _
April 30, 1897 15-30k

SPC-ND:3230 947 (R 1/07/82)

| AMENOMENT AMPLICATION DATE



" AMENOMENT APPLICATION DATE

Siemens Power Corporation - Nuclear Division
SPECIAL NUCLEAR MATERIAL LICENSE NO. SNM-1227, NRC DOCKET NO. 70-1257

PART Il - SAFETY DEMONSTRATION

Airborne uranium contamination ie controlled by extensive use of sealed process
equipment which are maintained at negative pressure and HEPA filtered prior to
entering the main exhaust ductwork.

Routir.e surveys are performed and housekeeping practices are enforced to minimize
¢ 7face and airborne contamination in the chemical conversion area. Air is continuously
sampled and periodically analyzed to detect any airborne contamination.

Urine sample analyses and lung counts are pericdically performed for personnel who
work in the controlled access area. The frequencies of such tests are described in
Chapter 3.

16.1.6.6.3 Fire Protection

The UQ, building is rated as noncombustible. Fire loading is kept to a minimum through
monthly inspections. Fire extinguishers (dry chemical or CO,), alarm pull boxes, and
heat detectors are strategically placed thrcughout the chemical conversion area. Where
moderation control is in place, high expansion foam, dry chemical or CO, are required to
be used to combat a fire

15.1.6.6.4 Environmental Safety

Hazardous materials are contained to prevent their introduction into the environment.
Hoods are maintained at a negative pressure and HEPA filtered prior to entering the
main exhaust ductwork. Floors are sealed and have no drains.

All room and building air is processed through the heating, ventiiation, and air
conditioning system and then HEPA filtered to remove particulates.

Solvent rags from the controlled area are disposed of in special containers distributed
throughout the chemical conversion area. The rags are treated as mixed hazardous
waste and stored in a secured area for future processing or disposal.
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15.1.6.6 Line 1 Process Recovery

Most of the uranium in the ADU processing stream is removed as solid ADU in the
primary continuous P-800 centrifuges, but a small quantity of solid ADU and some
soluble uranium (typically 100 ppm) remain in the aqueous effluent discharged from the
P-600 centrifuges.

S— SN NS—

Effluent from the P-800 centrifuges drains by gravity to centrifuge accumulator tank TK-
13 located near the centrifuges. The centrifuge effluent is pumped from TK-13 to a
second stage high speed AS-16-P centrifuge for additional solids removal. Almost all of
the remaining solids are removed by the AS-16-P centrifuges. The AS-16-P effluent
drains to centrifuge accumulator tank TK-14. ADU remains in the centrifuge bowl which
is manually emptied at the end of the batch on a routine basis, usually once every six
hours.

A waste tank receives solution from TK-14 and feeds the uranium removal ion exchange
(IX) columns. The IX column prefiters remove additional solids from the solutions

‘ immediately before ion exchange to minimize solids formation within the ion exchange
columns. When solids coliect in the pre-filters, the pre-filters are taken off line and acid
washed and then flushed with water.

The 1X columns remove most of the uranium remaining in solution. The IX columns are
washed with water to remove the residual process solutions and the uranium is then
eluted from the resin with a dilute nitric acid solution. All of the flush solutions, the filter
wash, the ion exchange eluant and acid wash solutions are recycled to the conversion
area.

The equipment is located in Rooms 131, 102A north and 102A south of the UO,
Building. The major system components are:

- ADU waste tank and pump and iX prefilter

- Process waste tank and pump, IX booster pump and sumps

- IX columns, polishing centrifuge and effluent tank, ADU centrifuge
effluent and tank and pumps.

. Eluant storage tanks and pumps

16.1.6.6.1 Criticality Safety

Criticality safety in the Line 1 process recovery equipment is provided by geometry and
spacing of the tanks. The ADU waste tank and the individual tanks in the Line 1
. process recovery system, except for the IX columns, were determined to be favorable
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geometry at the optimum ADU/water mixture. The IX columns have a B,C insert
installed to maintain criticality safety.

e ADU Waste Tanks and Pumps and X Prefilters

The pumps are safe by volume. A volume of 5 liters each is less than 15% of the 37
liter minimum critical volume for optimally moderated 5% enriched UO, and water. The
IX prefilters are also favorable geometry. Their inner diameter (8.4 in.) is significantly
less than the single unit minimum critical diameter for all forms of U compounds at §
wt.% U™ enrichment. The ADU waste tanks, five of them, are favorable geometry for
optimum ADU/H,O mixtures.

m f ident Condition

Because the five tanks are favorable geometry, the only credible accident with criticality
safety implications is the tanks all failing and spilling their contents on the floor of Room
102A north. Such a spill would result in a solution depth of approximately 2.92 inches,
well below the 3.6 inch safe siab thickness.

. r Tanks and Pum nd IX r Pum

There are six, 9.8 inch ID process waste tanks which are favorable geometry for
optimum ADU/H,0 mixture. The pumps are safe volume.

m f Acci ndition

Because the six tanks are favorable geometry, the only credible accident with criticality
safety implications is the tanks all failing and spilling their contents on the floor of Room
102A south. Such a spill would result in a solution depth of approximately 2.05 inches,
well below the 3 6 inch safe slab thickness.

e X Columns, Polishing Centrifu nd Effluent Tank, A Centrifuge and Effluent
Tanks and Pumps

The centrifuge effiuent tanks are two 9.8 inch ID tanks which are favorable geometry for
optimum ADU/H,O mixtures. The pumps are safe volume. The three IX columns are 18
inch ID by ten feet long and have a B,C insert in the center. The IX columns are
adequately subcritical for optimum 5% enriched ADU/H,O solution. Due to their
geometry the centrifuges are critically safe for optimum 5% enriched ADU/H,0
solutions.
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mm f Accident Condition
The following potential accident scenarios have been evaluated:
- Lack of minimum density B,C in poison insert.

- Removal of the B,C poison insert with significant quantities of uranium
compounds present in IX columns.

- U0, or U,O4 in large enough quantities such that the theoretical density
of the U compound could exceed 5.53 g U/cc

- Average discharge of > 1.5 ppm U to Lagoons 1 or 2 for extended
periods of time.

In discussing the defenses against the four accident scenarios, it must first be
recognized that because the IX columns contain resin which acts as a filter media, any

. upset condition which would allow significant solids to be introduced to the IX columns
would quickly plug off the IX column preventing further introduction of material.
Therefore, it can be concluded that the IX columns would be self limiting in this respect.
In addition, there are pre-fiters installed upstream of the IX columns which are
designed to remove the solid particles from the liquid feed stream. Also, the resin bed
pressure drop is normally monitored and alarmed and the feed to the IX columns is
normally terminated when the pressure drop across the resin bed indicates that solids
are accumuiating in the column.

A minimum density of 1.25 g/cc with a minimum isotopic distribution of 18.3 wt% B-10 is
required for the B,C inserts. Procedures and testing assured that the B,C used in the
neutron absorbing inserts mer these requirements when installed. The IX columns are
pressurized while the B,C insert is open to the atmosphere at the top. Periodic
inspections also verify the continued preserice of the B,C. Any structural failure of the
insert which could potentiaily remove the B,C would result in leakage of solution out the
top of the insert thereby alerting Operations to the structural failure. Flooding the insert
reduces k,,, The B,C insert is secured in place by design and prevents its inadvertent
removal. If the B,C insert must be removed or partially withdrawn for maintenance the
column is required to be eluted within 24 hours of such removal or withdrawal!.

in addition to the self-limiting plugging described above, the Line 1 ADU system which
feeds the Line 1 IX columns is controlied to minimize sources of UO, or U,0,. These
controls assure that the theoretical density of the U compound in the IX column will not

' exceed 5.53 g Ulcc.
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' The Line 1 effluent is discharged through two in-series IX columns. The U concentration

~ of the effluent is monitored in between these IX columns. The U monitor alarms at < 8
ppm and causes the lead column to be taken off line and a standby column to be placed

~ on line. A single IX column will typically remove U from the effluent for over a day.
Ensuring that two in-series (X columns are on line at all times prevents U concentrations
in excess of 1.5 ppm from being discharged to the lagoon. The U monitor is checked for
proper function daily when the line is operating. This daily check assures that on
equipment failure would be detected before significant quantities of U are discharged to
the lagoon.

o Eluant Storage Tanks and Pumps

The eluant storage tanks are six 10.02 inch ID polyethylene tanks which normally
contain dilute UNH solution from the acid wash of the IX columns, but may also contain
UNH solutions from filter washing and acid wash of precipitation tanks performed to
eliminate U buildup. The tanks are critically safe by geometry for optimum ADU/H,0
solutions which bound the UNH solutions. The pumps are safety by volume.

m f Accident Condition .

The following potential accident ~r~«riaric has been evaluated.

The discharge of the six eluant storage tanks to the floor of Room 185 was evaluated as
a credible accident. The room is 12 feet by 20 feet. Should the tanks discharge to the
floor, the resulting depth would be 3.28 inches. The minimum infinite slab thickness for
a UO,-H,0 mixture at 5.0 wt.% and 900 g U/l is greater than 6.0 inches. For uranyl
nitrate solutions of the same uranium concentration, the minimum critical slab depth is
greater than 10.0 inches.

156.1.6.6.2 Radiation Protection

Uranium recovery from process in Line-1 is performed in a controlled access, radiation-
controlled area. Personnel entering or working in the area, who require monitoring
under 10 CFR 20.1502(a), are required to wear radiation monitoring devices and
protective clothing/equipment (rubber shoe covers or equivalent, plastic gloves,
coveralls, eye protection, respiratory protection) as appropriate for the work to be
performed. Personnel are required to survey themselves prior to exiting the controlied
area. Equipment leaving the controlied area must be released by Radiological Safety
personnel. All personnel also receive initial and yearly refresher training on radiation
protection principles and requirements.
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Airborne uranium contamination is controlled by extensive use of sealed process
equipment which are maintained at negative pressure and HEPA fiitered prior to
entering the main exhaust ductwork

Routine surveys are performed and 'ousekeeping practices are enforced to minimize
surface and airborne contamination :n the chemical conversion area. Air is continuously
sampled and periodically analyzed to detect any airborne contamination.

Urine sample analyses and lung counts are periodically performed for personnel who
work in the controlled access area The frequencies of such tests are described in
Chapter 3.

156.1.6.6.3 Fire Protection

The UQ,; building is rated as noncombustible. Fire loading is kept to @ minimum through
monthly inspections. Fire extinguishers (dry chemical or CO,), alarm pull boxes, and
heat detectors are strategically placed throughout the chemical co:  ‘sion area. Where
moderation control is in place, high expansion foam, dry chemical or O, are required to
be used to combat a fire.

16.1.6.6.4 Environmental Safety

Hazardous materials are contained to prevent their introduction into the environment.
Hoods are maintained at a negative pressure and HEPA filtered prior to entering the
main exhaust ductwork. Floors are sealed and have no drains.

All room and building air is processed through the heating, ventilation, and air
conditioning system and then HEPA filtered to remove particulates.

Solvent rags from the controlled area are disposed of in special containers distributed
throughout the chemical conversion area. The rags are treated as mixed hazardous
waste and stored in a secured area for future processing or disposal.
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16.1 6.6 Line 1 P ocess Recovery
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' Most of the uraniut, in the ADU processing stream is removed 2s solid ADU in the
primary continuous P-600 centrifuges, ! a small quantity of so.1 ADU and some
soluble uranium (typically 100 ppm) remain in the aqueous effluent discharged from the
P-600 centrifuges.

Effiuent from the P-600 centrifuges drains by gravity to centrifuge accumulator tank TK-
13 located near the centrifuges. The centrifuge effluent is pumped from TK-13 to a
second stage high speed AS-16-P centrifuge for additional solids removal. Almost all of
the remaining solids are removed by the AS-16-P centrifuges. The AS-16-P effluent
drains to centrifuge accumulator tank TK-14. ADU remains in the centrifuge bow! which
is manually er- atied at the end of the batch on a routine basis, usually once every six
hours.

A waste tank receives solution from TK-14 and feeds the uranium removal ion exchange
(IX) columns. The IX column prefilters remove additional solids from the solutions

. immediately before ion exchange to minimize solids formation within the ion exchange
columns. When solids collect in the pre-filters, the pre-filters are taken off line and acid
washed and then flushed with water.

The IX columns remove most of the uranium remaining in solution. The IX columns are
washed with water to remove the residual process solutions and the uranium is then
eluted from the resin with a dilute nitric acid solution. All of the flush solutions, the filter
wash, the ion exchange eluant and acid wash solutions are recycled to the conversion
area.

The equipment is iocated in Rooms 131, 102A nortr. and 102A south of the UO,
Building. The major system components are:

- ADU waste tank and pump ard IX prefilter

- Process waste tank and puinp, IX booster pump and sumps

- IX columns, polishing centrifuge and effluent tank, ADU centrifuge
effluent and tank and pumps.

. Eluant storage tanks and pumps

16.1.6.6.1 Criticality Safety

Criticality safety in the Line 1 process recovery equipment is provided by geometry and
spacing of the tanks. The ADU waste tank and the individual tanks in the Line 1
. process recovery system, except for the IX columns, were determined to be favorable
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geometry at the optimum ADU/water mixture. The IX columns have a B.C insert
installed to maintain criticality safety.

e ADU Waste Tanks and Pumps and (X Prefilters

The pumps are safe by volume. A volume of 5 liters each is less than 15% of the 37
liter minimum critical volume for optimally moderated 5% enriched UO, and water. The
IX prefilters are also favorable geometry. Their inner diameter (6.4 in)) is significantly
less than the single unit minimum critical diameter for all forms of U compounds at 5
wt % U?* enrichment. The ADU waste tanks, five of them, are favorable geometry for
optimum ADU/H,0 mixtures.

Summ f Accident

Because the five tanks are favorable geometry, the only credible accident with criticality
safety implications is the tanks all failing and spilling their contents on the floor of Room
102A north. Such a spill would result in a solution depth of approximately 2.82 inches,
well below the 3.6 inch saie slab thickness. .

« Process Waste Tanks and Pumps and IX Booster Pump

There are six, 9.8 inch ID process waste tanks which are favorable geometry for
optimum ADU/H,0 mixture. The pumps are safe volume.

Summary of Accident Conditions

Because the six tanks are f:ivorable geometry, the only credible accident with criticality
safety implications is the tanks all failing and spilling their contents on the floor of Room
102A south. Such a spill would result in a solution depth of approximately 2.05 inches,
well below the 3.6 inch safe slab thickness.

e X Columns. Polishing Centrifuge and Effluent Tank, ADU Centrifuge and Effluent
Tanks and Pumps

The centrifuge effluent tanks are two 9.8 inch ID tanks which are favorable geometry for
optimum ADU/H,0O mixtures. The pumps are safe volume. The three IX columns are 18
inch ID by ten feet long and have a B,C insert in the center. The IX columns are
adequately subcritical for optimum 5% enriched ADU/H,O solution. Due to their
geometry the centrifuges are critically safe for optimum 5% enriched ADU/H,0
solutions
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m f Accident Condition
The following potential accident scenarios have been evaluated:
- Lack of minimum density B,C in poison insert.

- Removal of the B,C poison insert with significant quantities of uranium
compounds present 