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Dear Mr. Brami:

Subject: Inspection No. 50-247/92-16

An announced inspection of the radiological controls program on
site was conducted by S. Sherbini on July 7-10, 1992. Areas
reviewed during this inspection included tours of the
radiological controls areas, the status of previously identified
items, recent changes in the program, and the status of work on
the recent Unit 2 fuel storage Pool leak and the possible slow
loss of water inventory from the Unit 1 fuel storage pools.

No significant weaknesses were identified in the areas reviewed.
Previously identified items were found to have been addressed and
resolved. The changes that were instituted in the program since
the last inspection, particularly changes in the organization of
the Radiation Protection group on site, appear to have been well
considered and promise to be beneficial. Although exposure data
show that collective outage exposure remains high by industry.
standards, staff efforts to minimize this exposure through source
term reduction, shielding and improved work practices were
extensive and apparently successful in limiting doses
commensurate with the relatively high radiation fields in the
plant. Efforts to improve contamination control in the plant were
also found to have been quite extensive and apparently quite
successful, as indicated by the increase in clean areas in the
plant and the relatively low number of recent personnel
contamination incidents. Efforts at reducing exposure during the
current operating period also appear to have been successful
based on the-radiation exposure data to date.

The findings during this inspection suggest that a qualitative
improvement in the radiological controls program has occurred as
a result of continued recent improvements in the various areas of
the program. Management attention to the program and the many
initiatives to improve previously weak areas appear to have
succeeded in bringing about this change.
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Consolidated Edison Company
of New York, Inc.

Within the scope of this inspection, no safety concerns or
violations of regulatory requirements were identified and no
response to this letter is required.

Your cooperation with us is appreciated.

Sincerely,

Jes H. Joyer ief
Facilities Radiological Safety

and Safeguards Branch
Division of. Radiation Safety

and Safeguards

Enclosure:
NRC Inspection Report No. 50-247/92-16

cc w/encl:
C. Jackson, Manager, Nuclear Safety and Licensing
B. Brandenburg, Assistant General Counsel
P. Kokolakis, Director, Nuclear Licensing
C. Donaldson, Esquire, Assistant Attorney General, New York

Department of Law
W. Stein,. Secretary - NFSC
K. Abraham, PAO (2)
Public Document Room (PDR)
Local Public Document Room (LPDR)
Nuclear Safety Information Center (NSIC)
NRC Resident Inspector
State of New York, SLO Designee
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Areas Inspected: A routine, announced inspection of the
radiological controls program on site. Areas reviewed included
tours of the radiological controls areas, review of the status of
previously identified items, changes in the program and changes
in organization, and review of the status of work on the recent
Unit 2 fuel storage pool leak and the possible slow loss of water
inventory from the Unit 1 fuel storage pool.

Results: All areas reviewed were found to be well managed and
technically sound. Previously identified items had been resolved,
and work on the fuel storage pools was progressing well.
Improvements in exposure and contamination controls were noted,
as well in housekeeping, radiological posting, and training.
Within the scope of this inspection, no safety concerns or
violations of regulatory requirements were identified.



DETAILS

1.0 Personnel Contacted

1.1 Licensee Personnel

* R. Burns, Chemistry Manager
T. Burns, Health Physics Supervisor

* J. Cullen, Radiological Assessor
M. DiGenova, Senior Systems Engineer

* M. Donegan, Radiological Engineer
* A. Homyk, Radiation Protection Manager
* G. Hugo, Assistant Operations Manager
* D. Maffei, Radwaste Senior Supervisor
* R. Martucci, Dosimetry Supervisor
* V. Mullin, Acting Chief Plant Engineer
* M. Shannon, Health Physics Manager
* W. Stein, NFSC Secretary/Nuclear Safety Ombudsman

F. Visosky, Health Physics Supervisor
R. Vogle, Training Administrator

1.2 NRC Personnel

* G. Hunegs, Senior Resident Inspector
* D. Stampfli, Resident Inspector

* Denotes attendance at the exit meeting on July 10, 1992.

2.0 Status of Previously Identified Items

2.1 Unresolved Item 92-04-01

This item was opened in connection with a leak from one of
the Unit 1 steam generators (also referred to as nuclear
boilers in Unit 1). The leak occurred on April 9, 1992. A
security guard noted water dripping from an overhead line
onto the floor of Unit 1 containment and reported it to
health physics. Subsequent analysis of the water showed that
it contained Cs-137 and trace amounts of Co-60, with a total
activity of 5.3E-5 uCi/cc. The amount of water spilt was
estimated to have been about 0.5 gallon, and the resulting
floor contamination was up to 3000 dpm/100 square cm and
limited to a small area. Health physics posted the area and
decontaminated the floor. Investigations showed that the
water had dripped out of an uncapped feedwater line. Since
this was the second leak of this kind from the Unit 1 boiler
in a relatively short period of time, the first having
occurred on November 27, 1991, a concern was raised by NRC
regarding the possibility of an unmonitored release from
Unit 1 to the environment. This was felt to be particularly
significant since Unit 1 containment is not isolated, and
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activities in Unit 1 have recently increased because of
chemical decontamination of the Unit 1 steam generators and
the intent to use Unit 1 for interim radwaste storage. These
activities led to the need to change the system's valve
alignments and in some cases to cut and cap various lines
running to and from the system, thereby increasing the
likelihood of a leak. In addition, unlike the floor drains
in Unit 2, which take water to a-radwaste processing system,
some drains in Unit 1 discharge directly to the environment.

The licensee initiated a series of actions to address the
unmonitored release concerns, the immediate action being to
cap the leaking line. The water in the upper steam drum of
the steam generator was also drained below the level of the
feedwater line penetration, and the feedline itself is to be
drained. Longer term actions include print and walkdown
inspections of all Unit 1 interfaces between the
contaminated and clean sides of the plant. They also include
re-evaluating the currency of Bulletin 80-10 actions.
Bulletin 80-10, "Contamination of Nonradioactive System and
Resulting Potential for Unmonitored, Uncontrolled Release of
Radioactivity to the Environment", required licensees to
review their facilities to ensure that there were no
unsuspected connections between clean and contaminated
systems that may result in an unmonitored release. The
licensee stated that, although they had completed that study
at the time the Bulletin was issued, they have decided to
perform a reassessment of their response to the NRC to
ensure that the conclusions contained in the response
remained valid for both Units 1 and 2. This effort is due
for completion by July 1993. Progress on this project will
be evaluated during future inspections and closing of this
unresolved item will be reviewed at that time.

2.2 Full System Chemical Decontamination

Chemical decontamination of the entire primary system,
without fuel in the core, had been planned for the 1993
refueling outage. However, the licensee stated that they
realized that the planned 1993 date would not allow
sufficient time to ensure a thorough evaluation of all
equipment that would be required for the project, as well as
proper installation and testing of that equipment. The
project has therefore been postponed to the 1995 refueling
outage. Installation of some of the equipment will take
place during the 1993 outage, as well as walk-downs of the
systems and areas where the rest of the equipment will be
installed in 1995. The licensee stated that some of the
contracts for the work have already been awarded. Progress
in this area will be reviewed during future inspections.
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2.3 Trainina

An outstanding concern in the training area was that HP
supervisors did not have a formal continuing training
program equivalent to the continuing training programs
provided to the HP technicians they supervised. A training
program description was issued recently to address this
concern. The new program includes initial training for new
supervisors, as well as a continuing training program. The
initial training is designed to provide administrative
skills as well as familiarization with the licensee's
philosophy, objectives and procedures. Continuing training
requires the supervisor to attend his technician's
continuing training classes in addition to management skills
development training. Implementation of this program will be
reviewed during future inspections.

In addition to the above improvements in training, the
licensee broadened and modified the continuing training
program for HP technicians by adding several training
sessions per year devoted to special topics designed to
upgrade the technician's knowledge in a particular area. The
course material is developed jointly by site HP personnel
and the training department. The classroom portions of the
sessions are taught by the training department and the
applied portions are frequently taught or supervised by site
personnel. Examples of recent sessions included training on
the newly installed process monitoring system and techniques
for air monitoring. Each session may last up to a total of
one week of combined classroom and practical instruction.
The licensee also periodically offers courses to prepare HP
technicians for the National Registry of Radiation
Protection Technicians examination. The course is 40 hours
long and is optional, but technicians are encouraged to
attend and become NRRPT certified.

2.4 Contamination Control

A concern was raised during a previous inspection (50-
247/92-01) regarding the adequacy of the contamination
control procedure in specifying the appropriate measures to
follow in releasing potentially contaminated articles and
areas for unrestricted use. Procedure TS-SQ-3.002, "Area and
Equipment Release Requirements" was found to been vague in
some of the guidance it provided, and it had failed to
provide clear release criteria for some situations. The
procedure has since been revised to-address these concerns,
and the revised procedure represents an improvement over the
previous version. However, the procedure still contained
some ambiguities, and some sections neglected to clearly
indicate whether several specified criteria for release of



an item were all required or they represented alternative
ways to release the item. There were also terms used in the
procedure that were not clearly defined, and the procedure
used "should" in places where "shall" was apparently
intended. The licensee stated that they will review the
procedure and possibly re-write it to ensure that the new,
version will be clear and comprehensive. This item will be
reviewed during a future inspection.

3.0 Possible Unit 1 Fuel Pool Leak

As part of their evaluation of the status of Unit 1, the
licensee recently conducted studies to evaluate the
possibility of water leaking from the Unit 1 fuel storage
pools to the surrounding environment (Unit 1 was shut down
in 1974). The Unit 1 storage pool is actually a group of six
pools interconnected by narrow channels equipped with
removable gates that can be sealed to prevent water flow
from one pool to the others. The gates are currently in
place but not sealed, and so there is free flow of water
between the six pools, and the water level is the same in
all the pools. The pools are labeled in plant drawings as
the Fuel Transfer Pool, The Fuel Element and Core Component
Storage Pools (2), the Cask Load pool, The Disassembly Pool,
and the Failed Fuel Pool. The total water capacity of these
pools is about 600,000 gallons, and four of the six
currently do not contain anything other than water. The Fuel
Element and Core Component Storage Pools contain about 150
fuel elements, control rods, and other irradiated
components. The tops of the pools are at the grade level
elevation of the Unit 1 Fuel Storage Building and the pools
are all covered with stainless steel floor plate decking.
The pool walls are made of reinforced concrete, 3' -, 5 '
thick, coated with an epoxy of uncertain nature, except for
the Fuel Transfer Pool, which is lined with stainless steel.
The pools are equipped with cooling and ventilation systems,
but both systems are no longer in operation. The pools are
also equipped with water level alarms, but these are also no
longer in operation. Air flow over the water surfaces is by
natural convectioh through vents.

Routine surveillance of the pools includes a daily check on
the water level in the pools. The level is measured manually
using a depth gauge, and makeup water is added when the
water drops below a predetermined level. According to the
operating logs for these pools, makeup water is added
approximately once every two weeks. Each makeup involves
addition of about 4200 gallons of water and brings the water
level in the pools up by approximately 3".

As part of a licensee-initiated assessment of the status of
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these pools, a study was undertaken to determine if any
water inventory was being lost from the pools that could not
be accounted for by known pathways, such as evaporation.
Measurements and calculations performed during the period
January - March, 1992 suggested that the rate of water loss
from the pools was about 90 gallons per day, with
evaporation accounting for approximately 50 gallons per day
of that total. The balance, or about 40 gallons per day, is
unaccounted for. Evidence suggesting some leakage was
observed on the outside wall of one of the pools in the form
of deposits formed by evaporated water, damp wall surfaces,
or some observable seepage of water at one location. Some of
the deposits were analyzed and were found to contain cesium
and cobalt, the same isotopes found in pool water. However,
the isotopic ratios were not the same as those found in the
water. Estimates of the amount of observable leakage gave
approximately 15 gallons per day. Therefore, of the 40
gallons per day mentioned above, only 25 gallons per day
remained unaccounted for. The inner surfaces of the pools
walls were visually examined using a submarine robot and,
although the robot showed some unusual-looking wall
features, there were no signs -of damage that would suggest a
leakage pathway.

The licensee estimated that, assuming a 25 gallon per day
leakage rate from the pools and the current level of
radioactivity in the water, the rate of release of
radioactivity to the environment would amount to about 0.8
mCi per day, mostly Cs-137. This is about equal to the
current rate of release of radioactivity from the site by
way of processed liquid waste and blowdown. The licensee
stated that the above numbers must be considered estimates
and that the existence of a leak has not been definitely
established. Investigation is therefore continuing. In the
meantime, the licensee has started to process the pool water
through a portable ion exchange system which reduces the
level of Cs-137 in the water from high E-2 uCi/cc to low E-3
uCi/cc levels. The licensee stated that this is considered a
precaution to minimize the rate of release of activity in
case there is in fact a leak from the pools. Progress in
this area will be reviewed during a future inspection.

4.0 Unit 2 Fuel Storage Pool Leak

A leak from the Unit 2 spent fuel pool was discovered on May
7, 1992. A. technician on routine duty in the yard outside
the fuel storage building noticed white powdery streaks on
one of the walls of the building. The streaks looked
suspiciously like deposits of boron, and the technician
reported this finding. Analysis of the material showed that
it was boron and it contained radioactive materials, mostly
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antimony (Sb-124 and Sb-125) and some cesium (Cs-137). The
presence of these radionuclides indicated that the source of
the contaminated water was most likely the fuel storage
pool. The point at which water emerged from the wall of the
building was akout 10' above ground level. The water then
flowed down the side of the building and into the
surrounding soil. However, it appears that much of the water
evaporated as it flowed down the outer surface of the wall
and did not reach the ground. The location of the leak in
the fuel pool was not immediately apparent, and the licensee
brought in an expert in an attempt to examine the walls and
narrow down the possible location of the leak. The licensee
also reviewed recent activities in the pool in an attempt
identify work that may have damaged the pool liner. The most
likely activity was found to have been re-racking of the
pool, a job that took place approximately two years ago.
This job involved cutting and welding along the stainless
steel liner of the pool. Divers were then sent to check the
areas where the work had taken place, and a small hole was
found in a weld at the location of a bracket that had been
cut during re-rack. The hole was about 4' below the surface
of the water in the pool. It was repaired.

The licensee dug up the soil outside the building walls
around the area where the water had flowed into the ground.
Analysis showed the maximum activity in the soil to be about
1E-5 uCi/gm, mostly antimony. The activity in the pool water
was about 1E-4 uCi/ml and corresponded in composition to the
activity found in the soil. The licensee stated that all
soil showing activities above the environmental lower limit
of detection (LLD) has been removed and stored on site in
55-gallon drums. The depth to which the licensee had to dig
to reach this level was about 8'. Ultimate disposal of these
drums, which total about 100, is still being studied, but
the most likely option appears to be burial.

The licensee stated that although the leak may have started
about two years ago, it was not detected because of the
small leak rate, estimated to be 20-30 gallons per day.
Makeup water to compensate for evaporation is normally much
more than this amount, approximately 250 gallons per day,
and it varies from day to day depending on many
environmental factors. Therefore 20-30 gallons per day would
be well within the range of normal daily makeup yariations.
In addition, the area outside the building wall from which
the leak would be visible is fenced and locked and is not
normally entered by site personnel. It is also not clear how
long it took the water to reach the outside surface of the
building wall after the leak started. The licensee stated
that they believed the acidic nature of the water (due to
the presence of boron) resulted in corrosion of some of the
reinforcing bars with which it came in contact inside the
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concrete of thebuilding wall. The reaction would also
produce an expansion of the material at the reaction site
and cause shattering of the concrete around the wetted bars.
Some evidence of this could be seen on the outside wall of
the building where small sections of concrete were cracked
and fell off, exposing some corroded steel bars. The
licensee stated that they were evaluating the effects of
this incident on the strength of the building wall and will
determine the appropriate corrective actions to take.
However, the licensee had no concerns regarding the
continued ability of the wall to continue performing its
design function. Resolution of this item will be reviewed
during future inspections.

5.0 Tours of the Plant

Tours of the radiological controls areas (RCA) were
conducted during this inspection. The control point to the
RCA, which is common to both Units 1 and 2, was recently
redesigned to improve the flow of personnel and the ability
of the HP staff to control and observe activities at that
point. The new arrangement also provides better separation
between personnel entering the RCA from those leaving,
thereby providing better contamination control. The previous
arrangement did not provide as clear a separation.
The licensee is currently using a new electronic alarming
dosimetry system that provides dose and dose rate alarms.
The licensee stated that, through discussions with workers,
they discovered that most workers were not familiar with the
different alarm sounds that the dosimeters produced. To
correct this situation, two dosimeters were modified so that
one would produce a dose alarm and one a dose rate alarm,
the alarms being triggered by pressing a test button. The
dosimeters are placed in a holder located on a wall inma
prominent location at the control point, and workers are
encouraged to test the sounds and become familiar with them.

Housekeeping in the RCA was found to be significantly better
than previously observed. Large floor areas of the RCA had
been coated with a special paint coating that provides a
smooth, nonskid surface designed to facilitate contamination
control. The plan is to coat most floor areas in the plant
with this coating. Applying the paint requires a surface
preparation that involves removing a layer of the concrete
floor, or scabbling the concrete, before application of the
paint. The licensee stated that this surface preparation
provided an additional benefit because some of the concrete
layers removed were highly contaminated and removal of the
contaminated concrete resulted in significant decreases in
the general area exposure rates in some locations. The
licensee considers this to be part of their source term
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reduction efforts. In conjunction with the resurfacing
project, many areas of the plant were decontaminated and
released from contamination controls. In addition, the
criterion for a contamination controls area was lowered from
1000 dpm/100 sq. cm. to 500 dpm/100 sq. cm. Two technicians
are dedicated to maintaining the cleanliness of the
decontaminated areas to ensure that these areas remained
below the contamination controls level. The licensee stated
that this effort has resulted in a significant decrease in
the rate of personnel contamination incidents. The areas of
the RCA considered clean (that is, not contaminated)
increased from 71% to 79% during 1991, and was 82% in June
1992. The areas requiring respiratory protection also
dropped significantly. Some areas were also cleaned
sufficiently to allow a reduction in radiological controls
posting levels. For example, the Unit 1 containment was
changed from a locked high radiation area to a high
radiation area as a result of the decontaminations performed
on the some of the reactor components. The licensee also
stated that their decontamination efforts were assisted by a
significant decrease in the leakage rate from the Unit 2
reactor coolant system. This rate was recently reduced from
a total of 4.0 gallons per minute to about 0.07 gallons per
minute. The reasons for this drop were not clear, but it is
believed that better maintenance practices were at least
partially responsible.

Postings in the RCA were improved by the introduction of
color coded inserts for the different types of radiological
postings. The new color inserts are very bright and highly
visible, and each color is unique to a certain posting. For
example, the insert for high radiation area is bright
orange, for locked high radiation area is bright red, and
for ultra locked high radiation area is bright pink.

The tool issue area in the Maintenance and Outage Building
(MOB) was recently improved for better tool control. This
area is used to issue tools and some supplies for use in the
Auxiliary and Containment Buildings. Previously, tools
issued from this location that were contaminated during work
were shipped to Unit 1 for decontamination and then shipped
back to the issue point. The new system provides a tool
decontamination area adjacent to the issue point, and
sending tools to Unit 1 is therefore no longer necessary.
Such an arrangement represents an improvement in
contamination controls.

6.0 Organization

The Radiation Protection group was recently reorganized. In
the previous organization, the Radiological Support section,i
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which included all the radiological engineers, reported to
the General Manager Technical Services. The Field
Operations, or Health Physics group, reported to the
Radiation Protection Manager. The licensee stated that, in
the interest of a more efficient operation of the
radiological protection function, the Radiological Support
section was transferred from the General Manager Technical
Services to the Radiation Protection Manager. All
radiological controls groups, including Radwaste, as well as
Chemistry, now report to the Radiation Protection Manager.

In addition to the above change, the Internal and External
Dosimetry sections, formerly under two supervisors, have
been consolidated under one supervisor who reports to the
Manager, Radiological Support. Other than these changes in
the reporting chain, there were no significant changes in
personnel or staffing levels.

7.0 New Process Monitoring System

Installation of a new liquid and gas process monitoring
system, started in 1987, was recently completed, and nearly
all the monitors are now in service. The system includes
about 13 liquid monitors and five air/gas monitors. Review
of the calibration methods showed that much effort was
expended to ensure that calibrations took into account
proper geometry effects and other considerations and that
they were traceable to the National Institutes of Standards
and Technology (NIST). However, the details of the
calibrations were not reviewed during this inspection, but
will be reviewed during a future inspection.

8.0 ALARA

The licensee's Radiation Protection Program Performance
Report for 1991, a year that included a refueling outage,
showed that the cumulative exposure for that year was 1468
man-rem. This included 11 man-rem for the Unit 1 steam
generator chemical decontamination, 57 man-rem for Unit 2
non-outage work, and 1400 man-rem for the outage. Of the
1400 man-rem for the outage, about 34%, or 477 man-rem, was
incurred during work related to repair and inspection of the
steam generator girth welds. Of the remaining 923 man-rem,
111 man-rem was incurred for steam generator work not
related to the girth weld, and 392 man-rem for outage
support. Other high exposure activities included about 100
man-rem for refueling, 154 man-rem for maintenance, and
about 100 man-rem for modifications.

Data show that the non-outage exposures have been going down



11

over the past ten years and have recently reached record low
values for the site. The lowest previously achieved level
was 5.12 man-rem per month during September of 1986. In
1991, the August and September exposures were 4.53 and 5.06
man-rem respectively. In addition, the non-outage exposure
for the first half of 1992 was 45.8 man-rem, and the
licensee stated that they may finish the year with an
exposure of close to 100 man-rem, which would be a record
low value. The goal for 1992 is 150 man-rem, and the lowest
non-outage exposure to date was 178 man-rem in 1985.
Exposure during the most recent quarter was 21 man-rem, the
lowest non-outage quarter in the history of the site. The
licensee attributes these improved performance figures to
better organization, better maintenance and operations
practices, a successful ALARA incentives program, successful
source term reduction efforts, and a high level of upper
management attention to radiation exposure figures and
support of dose reduction efforts.

The source term reduction efforts included the following
items:

- Scabbling the floors in many areas of the plant. This
resulted in many cases in a significant reduction of area
dose rates because of the removal of contaminated layers of
concrete floor.

- Decontamination or flushing of piping and the removal of
local hot spots.

- Chemical decontamination of the Regenerative Heat
Exchanger (completed in 1989).

- Chemical decontamination of the Chemical and Volume
Control System (CVCS), completed in 1991.

- Chemical decontamination of the Residual Heat Removal
(RHR) system (scheduled for the 1993 outage).

- Chemical decontamination of the entire primary system,
excluding the fuel (scheduled for the 1995 outage).

- Use of low cobalt fuel assemblies. The project is ongoing,
with some of the core already using low cobalt fuel, and the
conversion is scheduled to be completed during the 1993
outage.

- Replacement of valves with low cobalt models. The
replacement is done whenever a valve is to be replaced.
Valves for replacement have been prioritized and low cobalt
replacement valves are being purchased as stock items to be
used when the need arises.
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- Improvements in the ALARA cost-benefit procedure and
increase in the monetary value of the man-rem.

In addition to the above efforts, many other measures have
been used to reduce exposure during outages. These included
temporary shielding, the use of remote monitoring, and the
use of robotics. Outstanding amongst these efforts were the
measures taken to reduce exposure during the steam generator
girth weld work. In addition to standard shielding methods,
the licensee developed a special arrangement to allow the
tube bundle section of the steam generator to be filled with
water without flooding the work area around the girth weld.
A remotely controlled milling machine for weld preparation
and a remotely controlled welding machine were also used.
Some of these machines were designed and built to the
licensee's specifications.

9.0 Exit Meeting

The inspector met with licensee representatives at the end
of the inspection on July 10, 1992. The inspector reviewed
the purpose and scope of the inspection and discussed the.
inspection findings.


