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TURBINE INCIDENT RADIOLOGICAL PERFORMANCE REPORT

i. Executive Summary
A. Description of Event

On December 25,1983 at 1315 Fermi 2 experienced a turbine trip, followed by 2
reactor scram due to a catastrophic mechanical failure of the turbine and
generator. As a result of the turbine failure, large volumes of General Service
Water ( GSW ) (i.e. lake water) and Turbine Building Closed Cooling VWater
(TBCCW) were released into plant systems ana buildings. Additionally, turbine
lubricating oils were also released into the Turbine Building when the failure of
the turbine severed the il supply lines. The mixing of these oils and water with
the normal radioactive material content of radwaste systems and the turbine
building sumps resuited in a laige volume of slightly contaminated oily water.
Through normal system functions some of this water was automatically pumped
over to the Radwaste Building from the turbine building sumps, but most of the
water that flooded the radwaste basenient came from floor drains in the turbine
building basemont that drain to sumps in the radwaste basement. Eventually the
water reached equilibrium betveen the two buildings ( turbine basement
elevation is 564' while the radwaste basement elevation is §57' 6"). The end
result of this flooding was normal radwaste system functions were no longer
availahle. With the normal liquid radwaste systems unavailable, temporary
systems were installed to process water for reuse and grior to discharge to
ensure doses to the public were maintained As Low As Reasonably Achievable
(ALARA). The following is a list of the Temporary Modifications (TM) and Safety
Evaluations (SE) approved and installed for the processing of water for reuse or
release as liquid radwaste:

« TM 94-0007/SE 94-0004 - Alternate Discharge Path Using the Condensate
Storage Tank (CST)

« TM 94-0009/SE 94-0016 - Instailation of Temporary Power for Radwaste
instrumentation

o TM 94-0010/SE 94-0016 - Operation of Temporary Demins for Processing
Liquid Radwaste

« SE 94-0001 - Radiological Aspects of Processing Equipment Cutside in a Diked
Area

« SE 94-0002 - Pumping Qut the Radwaste Basement to the Condenser Hotwell

« SE 84-0003 - ODCM Changes for Alternate Discharge Mothiod using the CST

« SE 94-0005 - Installation/Operation of CST Processing Equipment

« EDP 26303 - Install Hot Taps to Allow Hookup of TM 84-0010

The failure of the turbine also resulted in numerous condenser tubes being
severed, allowing Circulating Cooling Water (lake water) to enter the condenser
hotwell. This resulted in poor quality water being supplied to plant systems, thus
degrading the quality of water in those systeins. Also, when the level in the
condenser exceeded the high level setpoint, the water in the hotwell was
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automatically pumped to the CST. The input of iake water from the hotwell into
the CST resulted in water with high conductivity ana low radioactivity levels.

Due to the large amount of water from the turbine failure event, not all of it was
contained within the Radiologically Restricted Area (RRA). TBCCW and GSW
cascaded down from the turbine building second fioor to the first floor of the
turbine building via normal non-contaminated pathways such as stairways, pipe
chases, elevator shafts, and floor penetrations. Once the water reaciied the first
floor turbine some of it flowed into the turbine building baseinent, while other
water flowed out of the building into the Office Service Buiiding and out the
turbine building truck bay roll-up door. Radiological surveys of spill aieas outside
the RRA were analyzed for the presence of radioactive isotopes. ‘The results
showed that no radicactive material was released by these pathways. See
attachment 1 for direction of water flows and areas contaminated as & result of
the turbine failure.

An evaluation was performed to determine if radioactive gaseous effiuents were
released when the Turbine Building Ventilaticn tripped and the roof vents
opened at the time of the event. Ail potential release pathways were reviewed
and no radioactive material in excess of normal operating effluent limits was
released to the environmerit as a result of the turbine failure incident.

. Plant Impacte

1. Plant Chemisiry

The introduction of poor quality water intc make-up watar systems resulted in
high ccnductivity water in systems throughout the plant. The primary systems
of concern were the Reactor Water Cleanup System (RWCU), Reactor Recirc
System including the water in the reactor vessel, Condensate Transfer and
Storage System (supplies the Control Rod Drives (CRD)), and the Residual
Heat Removal System. The primary concern was the impact of poor water
chemistry on system components, reactor vessel internals, fuel assemblies,
and purification media. To provide water cleanup capabilities, several
temporary processing systems were installed on plant systems. These
required several temporary modifications and safety evaluations to ensure that
each modification would meet the design basis for the systems. They were to
provide adequate water cleanup capability and to ensure that the designs
incorporated Al ARA principles for minimizing the dose required for
installation, operation, and removal of the modifications, as well as maintaining
dose to the public ALARA. The following is a listing of the Temporary
Modifications and Safety Evaluations performed to provide water cleanup
capabilities.
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» TM 93-0012/SE 93-0080 - Provide Condensate Return Tank (CRT) Water

Supply to CRD's
o TM 93-0013/SE 93-0082 - Provide Demineralized Letdown Path from Rx

Vessel to CRT
« TM 93-0015/SE 93-0085 - Install Side stream Demineralizers for RWCU/Rx

Vessel Cleanup
o TM 94-0002/SE 94-0006 - Provide Reject Path From the Torus to the CRT
« TM 94-0005/SE 94-0012 - Provide Higher Flow Rate Path From CRT to

CRD's to Rx to CRT
« EDP 26281 - Install Hot Taps to Allow Hookup of TM 84-0005

. Plant Systems

Several plant systems were impacted by the turbine failure event. Some were
impacted by the poor water chemistry, while others were affected by the
flooding of the Radwaste and Turbine Building Basements. Summarized
below (excluding turbine repairs) are the major impacts to plant systems as
result of the turbine event.

Radwaste Processing Systems - Unavailable due to flooding

Liquid Discharge Path - Unavailable due to flooding, no normal alternate
path

Condensate Storage and Transfer Systems - High conductivity, poor quality
water

RWCU System - High conductivity, higher than normal! radioactivity, no
cleanup capability

CRD System - Unavailable due to poor quality water source to CRD's
Recirc System - High conductivity, poor water quality

RHR System - Degraded water quality, high Torus level

Condensate System - High conductivity, poor water quality, no cleanup
capability

How each system was recovered or an alternate temporary system installed is
discussed within the body of this report. It should be noted that the excellent
overall coordinated team effort by all organizations resulted in restoring most
of these systems to normal operation in a relatively short period of time.
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C. Radiological Summary

1. Contamination Control

The overall effort to control the spread of contamination from the turbine
failure event was excellent. Contributing to this was the overall cleanliness of
the plant prior to the event, as well as the low Source Term of the plant. The
initial cleanup response by Radwaste personnel was excellent. Many areas of
the turbine building were restored within a few days of the event, with the
exception of the turbine deck which was isolated for investigation into the
failure and the turbine basement which was flooded. Additionally, plugs were
installed (via temporary modification) in selected drains in the turbine
basement to prevent the back flow of water from the Radwaste basement The
radwaste basement was flooded when contaminated tanks and sumps
overflowed from water that was drained (by design) from the turbine building
basement via floor drains. Access to the radwaste basement was restricted
until plans were developed, procedures written, equipment and vendor
services contracted, and SE's approved for disposition of the water and oil as
well as recovery of the radwaste basement. The radwaste basement was
decontaminated using a pressure washer utilizing hot water and soap. The
radiological controls used for deconning were very effective. Respiratory
requirements were relaxed after airborne concentrations remained < 0.3 DAC
during the decontamination of the radwaste basement. The basement remains
posted as a contaminated area to facilitate the extensive repairs being
performed to return systems to service.

The Turbine Building basement was flooded when contaminated sumps
overflowed from water that was coming from the turbine failure. The turbine
basement was decontaminated using the same method as used for
decontaminating the radwaste basement. Radiological Control methods
learned from the radwaste basement clean up were effective for the turbine
basement cleanup effort as well.

During the time period of this report (12/26/93 - 04/13/94) there were 18
personnel contaminations. None of the personnel contaminations
occurred on the day of the event and only 7 are directly related to the
recovery effort. Only 1 of the personnel contaminations involved a part of the
body, the others were clothing contaminations. The personnel contaminations
range from 150 cpm to 10,000 cpm, with half of them < 1000 cpm.
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2. Exposure Summary

Total combined personnel exposure (TLD pius DRD) for the time period
for the turbine failure event was 22.364 Rem. This number represents the
sum of TLD and DRD dose for the period from 12/26/93 to 04/13/94. Total
DRD exposure for all tasks during the turbine failure time period was
22.760 Rem. Of that, 14.717 Rem was related to the turbine failure
recovery and 8.043 Rem for all other work. A complete exposure

¢ breakdown by RWPHask for turbine failure related exposure and exposures

' not turbine related can be found in later sections of this report.

1 The overall effort to minimize persornel exposures by all organizations

b involved in the recovery of the plant ind systems was excellent. Many
individuals and work groups, together with RP, worked as a team to
incorporate ALARA principles into aesigns, work plans, and work schedules to
ensure that personnel exposures were kept ALARA. As a result of this
teamwork, exposure minimization techniques and actions were identified
upfront so that equipment, materials, and manpower needs were in place and
ready when needed.

D. Summary of Lessons Learned

The turbine faiure and subsequent recovery effort provided many challenges
to the Fermi 7 organization. Overall, the site organizations responded very
well to these challenges. Many of the tasks that were performed by individuals
and departments, required close coordination and teamwork to complete. As a
result of this coordinated effort several good practices and lessons learned
were developed and implemented. The following is a brief summary of the
lesscns learned from the turbine failure event that enabled Fermi 2 to
successfully meet the challenges encountered during the turbine recovery
effort. A complete list of good practices and lessons learned can be found at
the end of this report.

¢ The formation of teams for the root cause investigation for the turbine failure,
water recovery effort, and system/equipment restoration proved to be the
corner stone for successfully meeting many of the challenges faced by the
site as a result of the turbine failure. This has proven to be an effective
means to respond to unusual circumstances and should be continued in the
future.

« The low radioactive Source Term within plant systems which is a direct result
of high quality reactor coolant chemistry, replacement of control rod blades
and condenser tubes, and the cobalt reduction plan minimized the
radiological consequences of the event.




TURBINE INCIDENT RADIOLOGICAL PERFORMANCE REPORT

» The overall cleanliness of the plant prior to the turbine failure contributed
significantly to being able to recover many areas of the plant in a short
period of time. Additionally, the initial response by Radwaste personnel to
the cleanup effort helped minimize the radiological impacts on the recovery
effort for many organizations. Maintain this level of cleanliness in the future
to reduce the radiological impact that events like the turbine failure can
cause.

« The use of consultants with regulatory backgrounds to assist in developing
plans for processing water and developing plans for establishing a discharge
path worked well. This enabled the water recovery team to develop and
implement plans to process and discharge the excess water from the turbine
failure event, while keeping the dose to the public ALARA.

« The practice of identifying and evaluating temporary shieiding requirements
as part of the design package for installation and operation of design. This
allowed Plant Engineering to allocate resources for such evaluations at the
time the design was being developed instead of after the design was issued
when engineering time may not have been available.

¢ The use of consultants/vendors with expertise in non-nuclear applications
helped Fermi 2 meet scme of the challenges encountered. Vendors such as
Marine Pollution Control which was contracted to assist in the oil recovery
effort, proved to a valuable resource even though they had no experience in
a nuclear envirsnment.

~
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Il. Radiological Controis
A. Design/Temporary Modifications

As a result of the turbine failure event many design/temporary modifications
were installed to temporarily restore certain system capabilities. These
modifications were reviewed for ALARA principles as well as additional
radiological controls that may be required for instaliation, operation, and
demobilization/removal. Described below is the purpose for each modification
along with a summary of the radiological controls associated with each
temporary modification. These controls include those which were incorporated
into the design/temporary modifications as well as the controls used for
installation, operation, and removal.

1. Temporary Demineraiizers

« TM 930012 - Provided CRT water supply to CRD's and reactor through the
CRD cooling/charging line. This allowed flushing of CRD's as well as feed and
bleed of the reactor coolant (along with TM 93-0013) using the CRT as a
clean water source. This modification was removed after TM 94-0"05 was
placed in service.

Radiological Controls

No radiological controls required for the temporary modification or field
implementation

« TM 93-0013 - This temporary modification provided a demineralized letdown
path from the RWCU system to the CRT. This was needed for two reasons.
The first was to provide a letdown path from the RWCU letdown line to the
CRT. The CRD's were being supplied with water from the CRT for flushing
purposes, which meant that a letdown path was needed to control vessel
level. The second purpose was to demineralize the water before returning it to
the CRT because it was the only clean source of water available. This
temporary modification was removed when TM 94-0005 was placed in service.

Radiological Controls

1. Hoses routed through low traffic area

2. Demins placed in E. Drains Cooler Room labyrinth to use shielding from
walls

3. Lag demin placed in front of lead demin for shielding

4 Donr way shielded with 2" thick solid lead shields

5. RP Survey checklist developed

_———
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6. Plan established for remote monitoring of lead demin dose rate
7. Forklift was shielded for movement to OSSF

8. Flush connection installed as part of temp. mod.

g Camera installed in Drains Cooler Rcom to monitor for leakage
10. Modification leak tested prior to placing in service

11. Dry run was performed prior to moving demin to OSSF

12. AMS-3 placed in area to monitor airborne radioactivity level

« TM 93-0015 - Provided a means to cleanup reactor coolant with normal
RWCU system flow paths. Due to the poor reactor coolant chemistry { peak
conductivity 182 uS/cm, 12.3 ppm chlorides, 16.4 ppm sodium) the normal
filter demins would exhaust in approximately 30 minutes. This coupled with
only enough space for 14 backwashes left in the RWCU Phase Separators
and all liquid radwaste processing lost due to flooding of the Radwaste
Basement, a side stream demin system was designed and installed. The side
stream demin system was designed so that resin changeouts, storage of used
resin, re-use of demin flush water, and recharging of the demins could all be
performed independent of the normal radwaste systems.

This system was installed on the refuel floor and was connected to the RWCU
system via hard piping installed on chemical cleaning connections in the
RWCU valve room on RB4.

Radiological Controls

Hoses routed through low traffic area

Demins placed on refuel floor by equipment hatch to easier control

access

Lag demin placed in front of lead demin for shielding

Shielded with 2" thick solid lead shields on all four sides

RP Survey checklist developed

Plan established for remote monitoring of lead demin dose rate

Maijority of modification was hard piped from RWCU system to the temp.

demins

Flush connection installed as part of temp. mod.

Camera installed on refuel floor to monitor for leakage at the demin

connections

10. Modification leak tested prior to placing in service

11. Sluicing liner placed in shipping cask for shielding

12. Sluicing liner placed between shielded demins and operator for
additional shielding

13. Area access restricted while in operation

14. Temporary modification removed from service when crud bursts were

expected

N -
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15. Normal RWCU filter demins placed in service to filter crud from crud
bursts

16. Shielded piping with temporary shielding to lower general area dose
rates

17. AMS-3 placed in area to monitor airborne radioactivity level

18 HEPA ventilation and containment used for removal cf temporary
modification piping

e TM 94-0002 - Provided a reject path from the Torus to the CRT to lower
water level in the Torus. Additionally, it provided dilution water to improve
water quality in the CRT.

Radiologicai Controls

No radiological controls required for temporary modification or field
implementation.

e TM 94-0005/EDP 26281 - Provided higher flow rate path from CRT to CRDs
to Rx to CRT to allow for flushing the CRD's. This modification allowed for
stroking of all the CRDs with normal system flow rates and pressures. The
CRDs were stroked several times each to ensure that each one worked
properly and was flushed with normal system flows and pressures. The EDP
associated with the temporary modification allowed for installation of
permanent system taps for hooking up the temporary modification to the
systems. The flow path for return to the CRT is the same as that for TM 93-
0013 with the exception that the demins were put in parallel to allow for the
increased flow. This modification allowed for feed and bleed of the reactor
coolant for water cleanup as well as demineralizing the water returned to the
CRT to also improve water quality of the CRT.

Radiological Controls

Hoses routed through low traffic area

Demins placed outside E. Drains Cooler Room for ease of movement for
changeout

Demins double shielded with 2" thick solid lead shields on three sides
RP Survey checklist developed

Plan established for remote monitoring of demin dose rate

Forklift was shielded for movement to OSSF

Flush connection installed as part of temp. mod.

Shielding installed for installation of hot taps for EDP 26281
Modification leak tested prior to piacing in service

10 Dry run was performed prior to moving demin to OSSF

11. AMS-3 placed in area to monitor airborne radioactivity level

12. Administrative maximum dose rate established for demins

N -
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« SE 94-0005 - Provided for Installation/Operation of CST Processing Equipment
using equipment and procedures supplied by Chem Nuclear Systems Inc.
(CNSI). This SE was performed on the procedures for processing the CST prior
to discharge to the lake. Water that was pumped from the Radwaste Basement
to the condenser hotwell was transferred through the Condensate Filter Demins
to the CST for processing. The temporary processing system consisted of, a
pump installed into the CST through the manway on the top of the tank, a
processing trailer containing four demin :ralizers in parallel for filtration, a steel
liner for sluicing of resin from the demieralizers, filters downstream from the
demineralizers to prevent resin from entering the tank and to provide mechanical
filtration of the water, connection to the temporary discharge path ( TM 94-0007)
and a temporary dike installed around tne trailer. Additional safety evaluations
were performed to determine the safety impact of processing outside (SE 94-
0001), impact to the ODCM controls and limitations (SE 94-0003), and for the
CNSI procedures. All radiological controls wera placed in the CNSI procedure
prior to approval of the RWP for operating the equipment. This temporary system
is still installed, but not operating

Radiological Controls

1. Hoses double banded to prevent leakage

2. Outside storm drains in the area plugged

3. Dike installed around processing equipment trailer, RRA established
around diked area

4. RP Survey checklist developed including areas occupied by members of
the public

5. Plan established for remote monitoring of demin decse rate

6. PVC piping to contain hoses between the CST dike and the processing
trailer dike

7. Flush connection installed as part of temp. mod.

8. Shielding installed on demins and outside the trailer to lower dose rates
at RRA boundary

9. Modification leak tested prior to placing in service

10. One piece hoses for going from the CST dike to inside the CST

11. AMS-3 placed in area to monitor airborne radioactivity level

12. Administrative maximum dose rate established for demins

13. HEPA filter installed on liner to filter air displaced by resin/water during
filling operations

e TM 94-0009/TM 94-0010/EDP 26303 - Provided temporary power for
Radwarte Instrumentation and operation of temporary processing equipment for
cleanup/reuse and storage/discharge of liquid radwaste using the Waste Sample
Tanks and the Waste Surge Tank. The EDP 26303 installed permanent system
tie-ins at the tanks and the normal discharge line, so that the temporary
processing system could be installed The system was designed to process the
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tanks and then tap into the normal plant discharge line upstream of the normal
Discharge Radiation Monitor, so the water could either be transferred to the CRT
for reuse or discharged to the lake. This system is still installed and in use.

Radiological Controls

Hoses double banded to prevent leakage

RP Survey checklist developed

Plan established for remote monitoring of demin dose rate
Flush connection installed as part of temp. mod.

Shielding installed on demins

Modification leak tested prior to placing in service
Administrative maximum dose rate established for demins

NOOBAWN

2. Temporary Discharge Pathway

« TM 94-0007 - Provided an alternate discharge pathway for releasing the
excess water generated by the turbine failure. This modification was designed
to allow for the discharge of liquid radwaste using the CST as a water source
The system tied into the CST processing system, then was hard piped to the
discharge line from the Newiralization Tank. This pathway was chosen
because it taps in into the Circulating Water Decant Line upstream of the
normal liquid radwaste discharge tie-in. This allowed for the use of the normal
decant flow for dilution and radiation monitoring using the Decant Line
Radiation Monitor. The temporary system consisted of carbon steel piping,
dual mechanical filters upstream of a temporary radiation monitor, and a flow
meter to determine discharge flow rate. This system is still installed.

Radiological Controls

1. Carbon stee! piping to prevent leakage

RP Survey checklist developed

. Continuous monitoring for discharge so the system could be isolated if
problems occurred

Flush connection installed as part of temp. mod.

Additional mechanical filters to further filter the water prior to discharge
Modification leak tested prior to placing in service

Calibrated temporary radiation monitor for additional monitoring capability
Drains in the Auxiliary Boiler House were plugged or sand bagged in area
of temp. mod.

W N
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B. Engineered Controis
1. Temporary Shielding

« Shielded vertical run of the side stream hard piping on RB-4 and couplings
on RB-4 and RB-5 prior to placing the system in service Placed additional
shielding on all piping after the system was in operation to lower general
area dose rates. Contact dose rates were reduced from an average of 35
mRem/hr to 8 mRem/hr, with general area dose rates of 2-5 mRem/hr at 30
cm

Shielded RWCU side stream demineralizers on RB-5 with (4) CNSI shield
walls. The demineralizer configuratiori was two trains of demins consisting of
(2) demins hooked up in series. Highest contact exposure rate was 23
Rem/hr on the demineralizer, 260 mRem/hr contact dose rate on the shield
wall with 120 mRem’hr at 30 cm. The dose rate at the operators station was
<0.2 mRem/hr

Shielded hotspot on CST demineralizers located in tractor trailer. The
configuration consisted of (4) demineralizers hooked up in paraliel. The
highest contact dose rate cn the demineralizers was 190 mRem/hr and 90
mRem/hr @ 30 cm prior to shielding. After shadow shielding was installed

contact dose rates on the shielding were 5 mRem/hr and 0.3 mRem/hr at the
RRA Boundary

Shielded RWCU letdown demineralizers on TB-1 for TM 93-0013 with (2)
CNSI shield walls in front of the doorway of the East Drains Cooler Room
The demineralizer configuration was one train of demineralizers consisting of
(2) demins hooked up in series, place in the labyrinth of the East Drains
Cooler Room. The lag demineralizer was placed in front of the lead
demineralizer for additional shielding. Highest contact dose rate was 10
Rem/hr on the lead demineralizer, 2 mRem/hr contact dose rate on the
shield wall and 0.2 mRem/hr at 30 cm. The dose rate at the radiation area
boundary was <0.2 mRem/hr.

Shielded RWCU letdown demineralizers on TB-1 for TM 84-0005 with (6)
CNS! shield walls. The demineralizer configuration was two demineralizers
hooked up in parallel. The shield walls were placed around the
demineralizers just outside the East Drains Cooler Room on TB-1 Highest
contact exposure rate was 690 mRem/hr on the demineralizer with 1.5
mRem/hr contact dose rate on the shield wall. The dose rate at the radiation
area boundary was 0.6 mRem/hr
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« Shadow shielded RWCU letdown line in the TB-B for installation of hot taps
for EDP 26281 with lead blankets. Highest contact dose rate was 280
mRem/hr on the piping prior to shieiding and 16-45 mRem/hr general area
on the work platform. After shadow shielding was installed general area
dose rates on the work platform were reduced to 6-18 mRem/hr.

» Shielded temporary Radwaste Processing demineralizers in the RW-B for
TM 94-0010 with (1) CNSI round demineralizer shield made of 1" thick
carbon steel for the lead demineralizer and lead blankets for the lag
demineralizer. The demineralizer configuration is ote train of demineralizers
consisting of (2) demins hooked up In series Highest contact exposure rate
when shutdown on 4/8/94 was 1.5 mRem/hr on the demineralizer, 1
mRem/hr contact dose rate on the shield and 0.2 mRem/hr at 30 cm. These
demineralizers are still in operation

2. Temporary HEPA Ventilation

« HEPA ventilation was used during removal of piping installed for the RWCU
side stream demineralizers. The piping was removed using a bandsaw to cut
the pipe. A containment device was positioned at the locatiorn of the cut for
horizontal piping with HEPA ventilation hooked up 10 the containment, no
airborne radioactivity >0.3 DAC's was measured. For the vertical sections of
piping a catch was installed below the area to be cut with HEPA ventilation
directed at the work area, no airborne radioactivity >0.3 DAC's was
measured. The combination of ventilation and containment's was very
successful in preventing the spread of contamination and airborne
radioactivity.

C. Contamination Controls
1. Radwaste Basement Pumpdown/Cleanup

As a result of the turbine failure on December 25, 1993, the radwaste
basement was flooded up to a level of 6 foot. Contaminated tanks and
sumps overflowed with water that was (by design) drained from the turbine
building basement floor drains. The radioactivity levels ranged from 3.0E-04
uCi/ml to 8.0E-04 uCi/ml for various samples. The nuciides present were Cr-
51 Mn-54, Co-58, Cc-60, Zn-65, 1-131, Cs-134 and Cs-137. An AR-20
probe submerged in the radwaste basement water indicated an exposure
rate of 5 mRem/hr. The liquid transfer process from the radwaste basement
to the condenser hotwell was governed by controls in Safety Evaluation 84-
0002 and associated procedures. The post drain down initial entry
radiological surveys for the general access hallways
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on the walls and floors. There were also several small piles of sludge
reading 10-15 mRem/hr.

The Radwaste basement was decontaminated with a 500 - 2000 psi-
pressure washer with 180°F water. Radiological Controls have been
effective. The respiratory requirements have been relaxed based on airborne
concentrations < 0.3 DAC. Deconners are now wearing face shields vs.
respirators. The gross decon of the general access hallway floors and walls
in the radwaste basement has been successful in reducing contamination
levels from 4 - 24 mRad/hr beta to 4000 dpm/100cmi2.

The initial phase of the Radwaste basement recovery began on February 02,
1994 1&C technicians entered the basement to open electrical equipment
boxes on instrument racks. The objective was to drain water out of them and
to do an initial damage assessment. RP and deconners continue to work
very closely with maintenance to successfully integrate the decon effort with
the recovery objectives.

2. Installation/Removal of Designs

The installation of all the temporary modifications and designs went very well
from a contamination control stand point. All the system tie-in points were
either "hot tapped" or existing tie-in points utilized with no spread of
contamination. Each modification was leak tested with demineralized water
prior to placing it into service. This ensured that if leakage occurred during
the leak test it would not be contaminated and that little or no leakage would
occur during operation of the modifications.

There were however several instances of spills while performing different
evolution's involving the RWCU letdown demineralizers and the CST
processing system. Critiques were performed for each incident and in some
cases DERs were written to investigate the causes. A summary of these
incidents can be found in the lessons learned section of this report.

« Several of the temporary modifications that were installed to support the
turbine recovery effort are still in place with some still in operation (in one
form or another). The one modification that has been removed is the RWCU
side stream temporary modification (TM 93-0015). The demobilization of that
temporary modification went very well with no spread of contamination to
unposted areas. The controls utilized for removal were HEPA ventilation for
removal of piping and temporary shielding. The piping was removed using a
bandsaw to cut the pipe. A containment device was positioned at the
location of the cut for norizontal piping with HEPA ventilation hooked up to
the containment. No airborne radioactivity >0.3 DACs was measured. As the
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location of the cut for horizontal piping with HEPA ventilation hooked up to
the containment. No airborne radioactivity >0.3 DACs was measured. As the
piping was cut the ends were taped over to prevent the spread of
contamination. For the vertical sections of piping a catch was installed below
the area to be cut with HEPA ventilation directed at the work area. The
combination of ventilation and containment's was very successful in
preventing the spread of contamination and airborne radioactivity.

3. Turbine Building Basement Pumpdown/Cleanup

As a result of the turbine failure, the Turbine Building basement was flooded
when contaminated sumps oveiflowed from water that was cascading down
from the turbine area. The radioactivity level was 1.05E-3 uCi/ml for the
water pumped to the condenser hotwell. The nuclides present were Cr-51,
Mn-54, Co-58, Co-60, Zn-65, I-131, Cs-134 and Cs-137. The liquid transfer
process from the turbine basement to the condenser hotwell was governed
by controls in Safety Evaluation 94-0002 and associated procedures. The
post drain down initial entry radiological surveys for the basement general
access hallways indicated <0.2 -0.8 mRem/hr general area and smear
results ranging from <500 - 28,000 dpm/100cm2 on the walls and floors.
There were also several small piles of sludge reading up to 10 mRad/hr.

The turbine basement was decontaminated with a 500 - 2000 psi-pressure
wash with 180 F water. Radiological Controls learned from the radwaste
basement clean up were effective for the turbine basement cleanup effort as
well. The respiratory requirements were relaxed when airborne
concentrations were < 0.3 DAC. The gross decon of the general access
hallway floors and walls in the turbine basement has been successful in
reducing contamination level from 28,000 dpm/ 100cm2 to <500
dpm/100cm2 in most areas.
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.  Personnel Exposure Summary
A. Designs/Temporary Modifications
The following temporary modifications and safety evaluations were performed
to support the overall turbine failure recovery effort This included the Water
Recovery Plan, recovery of the radwaste and turbine basement, and flushing
of CRD mechanisms. The exposure for installation and operation of these
temporary modifications is summarized below. The only modification that has
been removed is TM 93-0015. The rest of the modifications are still in place
with some still service. The dose received for removal of these modifications
will be addressed in the RF04 Post Outage ALARA report.
Temp Mod 93-0012 - Provide CRT water supply to vessel via CRD system
Installation Dose - 0 Rem Operation Dose - 0 Rem

TM 93-0013/TM 94-0005 - Provides letdown path from vessel to CRT Via
RWCU letdown line

Installation Dose - 218 Rem Operation Dose - 272 Rem

TM 93-0015 - RWCU Side Stream Demineralizer system to cleanup reactor

coolant
installation Dose - .040 Rem Operation Dose - 253 Rem
Removal Dose 197 Rem

TM 94-0007 - Provide for alternate d'scharge path from CST to Circulating
Water Decant Line

installation Dose - 0 Rem Operation Dose - 0 Rem
TM 94-0002 - Provides path to reject torus water to CRT
Installation Dose - .005 Rem Operation Dose - 0 Rem
SE 94-0001/SE 94-0005 - Supports CST Processing System
installation Dose - 0 Rem Operation Dose - 587 Rem

B. Radwaste Basement Recovery/Cleanup

The following tasks were performed to recover the radwaste basement as a
result of the turbine failure. The dose received in the radwaste basement for
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oil skimming, decontamination, initial entry into rooms, and equipment repairs
up to 4/14/94 are summarized below. The exposure for installation of EDP
26303 is also summa -ized below. The dose for removal of these modifications
and completion of equipment repairs will be addressed in the RFU4 Post

Outage ALARA report.

Task Expended ManRem
Oil Skimming 0.104 Rem
Decontamination 1.121 Rem
Entry into Rooms 0.028 Rem
Equipment Repair 1.025 Rem

EDP 26303 Hot Taps 0.057 Rem
C. Turbine Building Basement Recovery/Cleanup

The maijority of the cleanup operations for the turbine basement were
performed on the routine specific RWP for decontamination. The dose
received for specific evolution's such as cleaning out and removing the sludge
from the sumps as well as repairing equipment are listed below. The
remainder of the dose received for recovery of the turbine basement from the
turbine failure will be summarized in the RF04 Post Outage ALARA Report.

Sump Cleanup/Desludging  0.070 Rem
Equipment Repair 0.016 Rem

D. Exposure Breakdown By RWP/Department/Building

To better identify the breakdown of dose received during the turbine failure
event, tasks were divided into 2 categories; tasks which were directly related
to the recovery effort and tasks related to already ongoing work or RFO4
preparations. Additionally, to determine the impact of the turbine failure on
departmental annual dose estimates, the cose is summarized in graphic form
for each department as well as their overall contribution to the site dose. The
dose breakdown for each building is also graphically depicted so that the
impact to different areas of the plant due to the turbine failure can be better

understood.
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RWP Number

93-1001
93-1002
93-1003
93-1004
93-1005
93-1007
93-1008
93-1010
93-1011
93-1023
93-1262
93-1263
94-1001
94-1002
94-1003
54-1004
94-1005
94-1006
94-1007
94-1008
94-1009
94-1010
94-1011
94-1014
94-1015
94-1023
94-1025
94-1026
894-1021
94-1032
94-1034
94-1036
94-1038
94-1039
94-1041
64-1042
94-1045
94-1048
94-1049
94-1050
94-1051

Turbine Event Related Exposure Summary
Task/Job Description

Operation Routine RWP

Chemistry Routine RWP

Radiation Protection Routine RWP
Radwaste Laundry Routine RWP
Radwaste Decontamination Routine RWP
Security Routine RWP

Toure and Inspections Routine RWP
Maintenance Routine RWP

|1&C Routine RWP

Operations High Radiation Area Rounds
B31F023A&B, B31F031A&B Repair
install G33 Hot Tap for TM 93-0013
Operation Routine RWP

Chemistry Routine RWP

Radiation Protection Routine RWP
Radwaste Laundry Routine RWP
Radwaste Decontamination Routine RWP
Radwaste OSSF Routine RWP

Security Routine RWP

Fire Protection Routine RWP

Tours and Inspections Routine RWP
Maintenance Routine RWP

|1&C Routine RWP

Radwaste Processing Routine RWP
CRD Drive Water Filter Changeout RWP
Operations High Radiation Area Rounds
Scram Discharge Volume Calibrations
HCU Repairs

Setup and Operate TM 84-0005
Recirc/Treatment/Cleanup of CST

Install TM 93-0015

Perform Oil Skimming in the Radwaste Bsmt.
Operate TM 83-0015

Initial RP Survey of the Drywell

N20 System RWP

N21 System RWP

N61 & N62 System RWP

Remove Insuiation in the Turbine Building
Rework/Repair Turbine HP&LP Valves
Main Condenser Initial Entry

Condenser Hotwell Initial Entry

Actual
ManRem
0.085
0.028
0.098
0.045
0.090
0.004
0.078
0.008
0.003
0023
1.945
0.040
1.582
0.175
1634
0.822
0.431
0.227
0.310
0.155
0615
1.219 -
0.204
0.190
0.005
0.240
0.107
0.006
0.312
0.569
0.040
0.104
0.253
0.082
0.005
0.021
0.015
0.029
0.088
0.005
0.008
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94-1056
94-1096
94-1098
94-1099
94-1102
94-1123
94-1176
94-1178
94-1179
94-1180
94-1181
94-1161
94-1200
94-1202

94-1208
Total

Note:

RWP Number

93-1240
64-1013
94-1028
94-1029
94-1037
94-1057
94-1058
94-1059
94-1061
94-1063
94-1067
94-1070
84-1072
94-1074
94-1075
94-1078

MSR Inspection/Repair

install TM-94-0002

Radwaste Basement Equipment Repair
Initial Entry into Radwaste Basement Rooms
Decontamination of Radwaste Basement
Install EDP 26281 Hot Taps

Install EDP 26303 Hot Taps

Clean Turbine Building HVAC Duct Work
Sandblast Turbine Rotors

P4400F615 Dual Indication

Inspect Condenser

CST/CRT Diving Operations

Changeout MPC Oil Coalescer Filters
Repair Turbine Building Equipment from
Flood

Remove TM 93-0015

Routine RWP's do not have ManRem
estimates.

Non Turbine Event Exposure Summary
Task/Job Description

Torus Room Lighting EDP

Fermi 1 Routine RWP

New Fuel Receipt (RB-1)

New Fuel Receipt (Refuel Floor)

Install and Remove Drywell Baseline Shielding
RP Refuel Floor RWP

Rx Vessel Disassembly/Reassembly (Floor)
Fue! Sipping

Rx Vessel Disassembly (Cavity)
Decontamination of Refuel Floor Equipment
Torus Diving Operations

Torus Hatch Removal/Reinstallation
Reactor Building MOV PM's

Reactor Building Maintenance Routine RWP
Reactor Building 1&C Routine RWP

Reactor Building Scaffolding/Temp. Lighting

0.061
0.005
1.026
0.028
1.121
0.178
0.057
0.001
0.010
0.074
0.025
0.010
0.008
0.016

0.197

14.717

Actual
ManRem
1.066
0.028
0.020
0.355
2.920
0.042
0.139
0.137
0.097
0.074
0.040
0.025
0.020
0.321
0.020
0.252
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94-1090 RCIC System RWP

94-1094 Operations Drywell Routine RWP

94-1095 Radiation Protection Drywell Routine RWP
94-1097 Drywel/RB-1 Steam Tunnel Pre-job Walkdown
94-1108 Remove/Reinstall Drywell Downcomer Covers
94-1112 Open/Close Drywell Equipment Hatches
94-1114 Drywell Snubber ISI

94-1118 Drywell MOV PM's

94-1121 I&C Pre-Undervessel Work

94-1122 Perform Decontamination in the Drywell
94-1128 MSIV's Repair/Rework/Nose Cone Mod.
94-1182 Drywell Insulation Remcval/installation
94-1184 Drywell Scaffolding/Temp. Power and Lighting
94-1188 E1100F 119 Disassemble/Repair/Reassemble
94-1195 Perform Radiography in OSSF

94-1198 Install Torus Tubing Protection Platforms
94-1201 Condenser Waterbox Pumpdown Mod
94-1213 CRD Pre-Flush Tank Work

94-1221 Drywell Sump Piping Modification

04-1224 Modify Dryer/Separator Drain Line EDP 13714
94-1225 Install ADHR Block Valves

94-1226 Westinghouse Undervessel Walkdowns

Total

Total for All Work Performed During
Turbine Recovery

Note: The above work was performed during the
turbine recovery time period, but is not directly
related to turbine recovery work.

0.041
0.217
0.327
0.043
0.122
0.050
0.166
0.002
0.134
0.013
0.141
0.045
0.587
0.010
0.014
0.015
0.033
0.055
0.377
0.005
0.070
0.020

8.043

22.760
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Exposure
By Department
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Exposure
By Building

All 7872 35%

Drywell 5888 26% /

OSSF 204 1%
Yard/CST 607 3%

Y Turbine 1163 5%

Torus 1555 7%

Reactor 3239 1/%
Redwaste 2232 10%

Total = 22,760 mRem

;.All L Drywell [ _Reactor [JRadwaste |

| I Turbine [ ITorus _lyard/cST LJOSSF

|

Note: All refers to Routine RWP's for all buildings 23
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IV. Personnel Contamination Summary

During the time period for the turbine failure and initial area recovery, there
were 18 personnel contaminations. None of the personnel contaminations
occurred on the day of the event and only 7 were directly related to the turbine
incident recovery. Of the 18 personnel contaminations 17 were from
contaminated clothing and shoes. Only 1 personnel contaminations involved a
part of the body, and that was to the head when a workers hood came off in
one of the MSR. The personnel contaminations range from 150 cpm to 10,000
cpm with half less than 1000 cpm. A large percentage (7 out of 18) of the
personnel contaminations were from cross contamination of personal clothing
while wearing protective clothing (PC's), only 2 of these were directly related
to the turbine incident recovery. Only 2 of the personnel contaminations were
due to poor worker practices. The foliowing graphical summary of personnel
contaminations by location, work group, cause, and building will show that
only one factor or trend can be found as the major cause of personnel
contaminations. That cause is cross contamination from protective clothing. As
a result of this, an investigation was performed to determine the root cause.
Several of these percons were apparently caused by contamination transfer
from the protective clothing (PCs). As a result, monitoring of the incoming PCs
from Interstate Nuclear Services (INS) has been escalated. As well as finding
some PCs above the plant acceptance level of 5,000 cpm ply per frisker probe
area, there were discoveries of alpha contamination and hot particles.

Plants normally initiate increased alpha monitoring programs when field
surveys indicate a need. Fermi 2 has not had alpha contamination problems to
date and the alpha discovered indicates cross contamination from other sites
which contract with INS for laundry services. Palisades is one of the seven
sites which sends PCs to the INS facility in Morris, Illinois. It has recently had
alpha contamination problems. It is possible that PCs we received were worn
at other plants previously or may have picked up contamination from other
laundry batches previously washed in the same machines.

Hot particles have also been found on laundered PCs. This presents not only
a personnel contamination potential, but a skin dose problem as well. It is also
possible for unmonitored skin dose if a particle of sufficient activity were to be
against the skin while the PCs were worn but stayed with the PCs when they
were removed. Hot particles could also be transferred from other plants as
described above.

As a result of the evaluation performed the following steps are being taken.
Perform surveys of laundry on some random frequency, including checking for
alpha on the PCs and containers. Continue site audits of the vendor and verify
that steps to mitigate cross-contamination are implemented.
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Personnel Contaminations
By Location
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Personnel Contaminations
By Workgroup
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Personnel Contaminations
By Cause

Contamination from PCs 39%

7
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Cross Contamination 11% 2
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Total = 18
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Personnel Contaminations
By Building
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V.  Radwaste Summary

As a result of the turbine failure and subsequent flooding, large areas of the
Turbine and Radwaste building were contaminated that are not normally
contaminated areas. Prior to the turbine failure there was 28,959 square
feet of the contaminated areas throughout the plant. After the turbine
failure there was 102,. 35 square feet of contaminated area, an increase
of 73,626 square feet. The major areas that contributed to the increase are
the Turbine Deck, Turbine Building Basement, and the Radwaste Building
Basement. Currently there is 61,104 square feet of contaminated areas within
the plant (14 8 %), some of which is from work activities related to the current

refuel outage.

Another impact from tne turbine event is the generation of radioactive waste
The following is a summary of the radwaste generated as a result of the

turbine failure.

Type of Waste Amount

Resin 752 ftcu. ft.

Incinerable Waste 13 LSA Boxes, 1 Alaron Box
Potentially Clean Trash (PCT) 7 LSA Boxes, 1 LSA Box of Metal
Other 3 Alaron Boxes (Compact)

5 Sea Vans (Insulation, PCT, PC's etc.)
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Lessons Learned

A.Good Practices

« Tne formation of multi-departmental teams such as the Water Recovery
Team to deal with events that are unique or abnormal in nature was
successful This allows for all departments to be informed of plans and
manpower needs for such events. Additionally, the resources required to
solve difficult problems, perform evaluations, designs, procedure reviews,
and emergent problems are available as part of the team. This practice
worked very well during the turbine failure event.

The use of consultants and vendors that have the expertise and equipment
to assist in the evaluation, planning, and operation of equipment proved to
be invaluable Additionally, consultants with a regulatory background were
used to assist in evaluating sensitive issues such as alternate discharge
paths, ODCM evaluations, and supporting safety evaluations. Their
experience in these areas proved to be very helpful in formulating plans for
developing a alternate discharge path, applicable controls, and methods for
rnonitoring the discharge.

The practice of performing "dry runs” for difficult high radiation radwaste
movements work well. This was especially true for moving temporary
demineralizers to the OSSF from TM 83-0013 using a shielded forklift. Total
dose for moving these demineralizers was 17 mRem.

The development of radiation protection checklists for coverage and specific
evolution's. Checklists were developed for most temporary modifications that
were installed and operated. These checklists let the technician know what
was expected of them as well as letting the rest of the organizations know
what controls were in place for each modification.

The practice of incorporating temporary shielding evaluations as part of the
temporary modifications and designs should continue. This allows for proper
planning for installation and operation of the modification. Additionally,
engineering time is identified up front instead of after the design is
completed when additional engineering time is required to perform these
same evaluations.

« The practice of joint walkdowns by all groups involved in a modification
should be continued. This allows for input from all groups into the design so
that all impacts are identified prior to completion of the design.
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« The method used to decontaminate the turbine and radwaste basements
worked very well. Manhours and dose were saved by using this method,
which should be considered for other large decontamination projects in the
future.

B.Lessons Learned

« The estimation of dose rate buildup on the temporary demineralizers was
very difficult to predict. There are many factors that affect the rate of buildup
such as total activity of the water, flow rate of the system, construction of the
demineralizer and type of resin used just to name a few. These buildup
estimations should only be used for design purposes only, not for
establishing control levels for changeout or sluicing of the demineralizers.
The actual buildup on the demineralizers should be tracked to verify that the
shielding and radiological controls put into place are adequate and
changeout should be based on the total estimated dose required to perform
the changeout.

« Temporary demineralizers should not be used to cleanup crud bursts. On
the RWCU letdown demineralizers dose rates built up at a higher rate than
anticipated. An evaluation was performed to determine the cause. It was
concluded that a trip of the RWCU system had occurred while the temporary
system was in service, which caused a crud burst. When the RWCU system
was restarted, only one of RWCU filter demineralizers was placed in service
which resulted in less mechanical filtration of the reactor coolant. This
reduced the length of time the temporary demineralizer was in service, which
impacted the cleanup of the reactor coolant, as well as flushing the CRDs.
However, the lessons learned from the evaluation that was performed were
applied to other temporary demineralizers that were in service.

« On one occasion a contractor operating a demineralizer side stream system
fell asleep. This was discovered by a NRC inspector. Corrective measures
were taken to provide more relief's for personnel that operated equipment
around the clock. In the future for work of this nature, relief for personnel
should be factored into work schedules and manpower needs.

« One very important lesson as a result of the turbine failure event is the value
of keeping the plant clean. If not for the cleanliness of the plant at the time of
the event, the radiological impact would have been much worse. The
cleanliness of the plant coupled with the low source term of the plant, greatly
mitigated the consequences of the event. This high standard should be
maintained in the future to lessen the impact should any further events of
this nature occur.
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C.Summary of Radiological Incidents

» A resin spill occurred in the East Drains Cooler Room when changing out
temporary demineralizers for TM 84-0005. The cause of this event was a
combination of several different factors. The major factors include identifying
incorrect procedures in the work request for isolating the temporary
modification. This, along with a lack of attention to detail by operators
isolating the dernineralizers with the wrong procedure, caused the spill to
occur. See Operations Critique 94-001.

« CST water was spilled outside ot the diked areas during draining of the CST
treatment system pre-filter for changeout. During the draining operation 200
gallons was expected in order to drain the pre-filter and associated hoses.
This water would be drained to 55 gallon drums. When draining started, the
time required to fill one drum was timed a 45 minutes. The operator was
making rounds of the draining evolution every 15 minutes. While filling the
sixth drum, water overflowed out of the drum and onto a temporary plastic
sheet under the drum. It was estimated that one gallon leaked onto the
plastic sheet and about a quart spilled onto the ground. It was then
discovered that about 15 gallons leaked out of the filter housing vent into the
CST diked area. RP surveyed both areas and found no detectable
contamination. The primary causes for this event were; draining to barrels
outside of diked area, no continuous monitoring of the drums during
draining, more water was drained to the drums than anticipated ( only 200
gallons was anticipated and when the event occurred they were draining to
the sixth barrel ), lack of direct Detroit Edison supervision for the evolution,
and possibly a valve leaking by. See Operations Critique 94-002.

» During desludging operations for the CST, approximately 30 gallons of water
spilled onto the top of the CST. During the desludging operation, the filters
installed to remove the sludge plugged. A meeting was held and it was
decided not to changeout the filters until the following day. During the night
water was discovered to have gotten into the hydraulic lines of the pump. A
decision was made to repair the pump and changeout the filters on night
shift to allow processing to resume on dayshift. Dayshift decided to first
pump the contents of the demineralizer screen backwash liner to the CST.
After the valve line-up was performed and the pump was started, it was
discovered that the pump discharge had not been put back into the CST.
Pumping was stopped immediately. The cause of this spill was the
operation's procedure did not cover pumping the liner to the CST but CNS!
procedure did. Also no walkdown of the system was performed prior to the
start of pumping operations. See Operations Critique 84-003.

DER 94-0127 was written to cover evaluating and identifying what actions
need tc be taken to prevent further occurrences of this nature. Initial
response is due 5/2/84.
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Radwastle Building Basement
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Fermi 2 Water issues
Date of analysis:

Volume(gal)=
(1=

Flow Rates:
Dilution=
CST dechg

Isotope

Cr=-51
Mn-54
Co-60
1-131
Cs~134
Cs-137
Sr-89
H-3

Totals
(w/Dilution)

693000
2.623E+06

(gpm)
10000
400

Eff Conc
uli/ml
(10CFR20)

5.000E-04
3.000E-05
3.800E-06
1.000E-06
9.000E-07
1.800E-06
8.000E-06
1.000E-03

FEB 17, 1994

Result Conc./EC

uCi/ml
3.390E-67 6.780E-04
2.060E-07 6.867E~03
71.520E-07 2.507E-91
7.700E -8 1.700E-82
7.080E-07 7.867TE~81
6.370E~-07 6.378E-01
5.800E-07 7.250E~02
1 Q0RE-06 1.000E-03
4.299E-06 1.832E+00
1.€53E-07 7.048E-02

Activity
(mCi)

8.893E-01
5.404E-01
1.973E+00
2.020E-01
1.857E+09
1.671E+00
1.522E+00
2.623E+00

1.128E+01
4.338E-01



Fermi 2 Water issues
Date of analysis:

Volume(gal)=

()=

Flow Rates:
Dilution=
CST dchg

Isotope

Cr-51
Mn-54
Co~58
Co~-60
Sb-125
I-131
Cs~134
Cs~137
Sr-89
H~3

Totals
(w/Dilution)

532000
2.014E+06

(gpm)
15000
400

Eff Conc
uCi/ml
(10CFR26)

5.000E-04
3.060E-05
2.000E-05
3.000E-06
3.000E-05
1.000E-06
9.008E-07
1.000E-06
8.000E-06
1.000E-083

FEB 21, 1994

Result Conc. /EC

uCi/ml
3.080E~07 6.160E~-04
0.000E+00 0.000E+00
8.740E-08 4.370E-03
5.060E-07 1.687E-01
9.130E-08 3.043E-03
6.650E-08 6.650E-02
1.300E~-07 1.444E-01
1.000E-07 1.000E-01
5.800E-07 7.250E~02
4.000E-04 4.000E-01
4.019E~-04 9.601E-01
1.044E-05 2.494E-02

Activity
(mCi)

6.203E-01
0.000E+00
1.760E-01
1.019E+00
1.839E-01
1.339E-01
2.618E-01
2.014E-01
1.168E+90
8.055E+02

8.093E+92
2.102E+01




Fermi 2 Water issues

Date of analysis:
Volume(gal)= 532000
(= 2.014E+06
Flow Rates: (gpm)
Dilution= 20000
CST dchg 400
Isotope Eff Conc
uCi/ml
(10CFR20)
Cr-51 5.000E-04
Mn-54 3.000E-05
Co-58 2.000E-05
Co-60 3.000E-66
Sb-125 3.000E-05
I-131 1.000E-06
Cs~134 9.600E-07
Cs=137 1.000E-06
Sr-89 8.000E 96
H~3 1.000E-03
Totals
{(w/Dilution)

Fermi 2 Water issues
Date of analysis:

Volume(gal)= 532980

M= 2.618E+06

Flow Rates: (gpm)

Dilution= 155090

CS8T dchg 400
Isotope. Eff Conc

uCi/ml

FEB 24, 1994

Result

uCi/ml
2.199E-07 4.398E-04
0.900E+00 €.000E+00
9.511E~908 4.756E-63
4 18B4E-07 1.395E~01
1.096E-97 3.653E-03
2.702E~-08 2.702E-02
1.415E-07 1.572E-01
1.567E-97 1.567E-@1
5.800E-07 7.250E-02
4.800E-04 4.8090E-01
4,.817E-04 1.042E+00
9.446E-0¢ 2.043E-02

FEB 24, 1994

Result Conc./EC »

uCi/ml ;

cst_224a.wks

RESULT/EC Activity

(uCi)

4.428E-01
0.000E+00
1.915E-01
8.426E-01
2.207E-01
5.441E-92
2.850E-01
3.156E-01
1.168E+00
9.666E+02

9.702E+02

CST_224.WKS

Activity
(aCi)




Fermi 2 Water issues
Date of analysis:

Volume(gal)=

()=

Flow Rates:
Dilution=
CST dchg

Isotope

Cr-51
Co~58
Co~-60
1-131
Cs~134
Cs-137
Sr-89
H-3

Totals
(w/Dilution)

480528
1.819E+96

(gpm)
15500
3ge

Eff Conc
uCi/ml
(18CFR20)

5.000E-04
2.000E-95
3.000E~-06
1.000E-06
9.000E-07
1.000E-06
8.000E-06
1.000E-93

Average

Result
uCi/ml

3.240E-07
6.355E-08
4.455E-07
3.630E-08
1.545E-07
1.670E-07
1.200E-06
4.800E-04

4,.824E-04
1.154E~05

Conc./EC

1.551E~-@5
7.604E-05
3.554E~03
8.686E-04
4.198E~03
3.996E-03
3.589E-03
1.149E-02

2.769E-902

cst_ave.wks

Activity
(mCi)

5.894E~-01
1.156E-01
8.104E-01
6.603E-02
2.810E-01
3.038E-01
2.183E+00
8.731E+02

8.775E+02




Fermi 2 Water issues
Date nf analysis:

Volume(gal)=

()=

Flow Rates:
Dilution=
CST dchg

Isotope

Cr-51
Co-58
Co~60
I-131
Cs~134
Cs-137
Sr-89
H-3

Totals
(w/Dilution)

480528
1.819E+06

(gpm)
15500
380

‘onc

1

R20)
J .0005 "04
2.000E-05
3.000E~06
1.0086E~-06
9.000E-07
1.6O0E-06
8.000E-06
1.000E-03

Average

Result
uCi/ml

3.240E-07
6.355E-08
4.455E-07
3.630E-08
1.545E-07
1.670E-07
1.200E-066
4.800E-04

4.824E-04
1.154E~-05

Conc./EC

6.480E~04
3.178E~-03
1.485E-01
3.630E-02
1.717E-01
1.670E-01
1.500E~-01
4.800E-01

1.157E+00
2.769E-02

cst_ave.wks

Activity
(mCi)

5.894E~01
1.156E~-01
8.104E-01
6.603E-02
2.810E-01
3.038E-01
2.183E+00
8.731E+02

8.775E+02




Fermi 2 Water issues
Date of analysis:

Volume(gal)=

()=

Flow Rates:
Dilution=
CST dchg

Isotope

Cr-351
Co-58
Co~60
I1-131
Cs-134
Cs~-137
Sr-89
H-3

Totals
(w/Dilution)

480528
1.819E+06

(gpm)
15500
380

Eff Conc
uCi/ml
(10CFR28)

5.000E-04
2.000E-05
3.000E-26
1.000E-06
9.000E-07
1.000E-06
8.000E-06
1.000E-03

Average

Result
uCi/ml

3.240E-07
6.355E-08
4.455E-07
3.630E-08
1.545E-07
1.670E-07
1.200E-06
4.800E~-04

4.824E-04
1.154E~@5

Conc./EC

1.551E~05
7.604E-05
3.554E-03
8.686L-04
4.108E-03
3.996E~03
3.589E-03
1.149E-02

2.769E-02

cst_ave.wks

Activity
(mCi)

5.894E~-01
1.156E~01
8.104E~01
6.603E-02
2.810E-01
3.038E-01
2.183E+00
8.731E+02

8.775E+02



Comperison of CST S8ample Splitting Resuits
Michigan Dept. of Radiological Health and Fermi 2
Radionuclide Mich Rad Ferml 2 Ratlo Agresment
Health (FermiMich) | (NRC Criteria)
Cr-61 3EQ7 uCiml | 6.1E-07 puCi/ml 20 yes
(£2E-07) (+1.8E07)
Co-58 8E-08 uCi/m! | 1.0E-07 uCi/mi 126 yes
(£3E-08) (¥2 2E-08)
Co-80 4.8EQ7 pCi/m| | .2E<0/ .Clml 1.18 yes
(£0.7E-07) (£5.0E-08)
131 TE-08 uCifm! | 6.0E-08 uCiim 0.86 yos
(£3E-08) (¢1.4E-08)
8b-126 1.8E-07 uCim! | 1.2E-07 wCi/ml 0.80 yes
(£0.7E-07) (#0.47E-07)*
Cs-134 1.1EQ7 uCiim! | 1.5E-07 uCim! 14 yos
(£0.4E-07) (20.32€-07)
Cs-137 8E-08 uCiml | 6.7E-08 uCimi 0.84 yes
( “£-08) (43 2E-08) 4

8b-125 was not identified as a confirmed peek by the gamme spectral scftwars.
Data review provided this result. 1‘
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b1 PERENERNANAES I A0S 23-FEB-94 08:39:52 HERKAKKRRR IR R AR KRR

KRR AR AR R RN KRR AR R AR AR AR R AR R A A RN R AR AR AR AR IR AR AR AR K I IR RARRR AR RN

CST SAMPLE SPLIT WITH FERMI2 AND STATE OF MICHIGAN

SPECTRAL FILE NAME: L940401.FEV

SAMPLE DATE: 21-FEB-94 09:27:00

SAMPLE IDENTIFICATION: 94-040

TYPE OF SAMPLE: LIQUID

SAMPLE QUANTITY: 500.7500 UNITS: GM
SAMPLE GEOMETRY: LMARS00

EFFICIENCY FILE NAME: LMARS00.EFF

RAKAKRA TR ARARARRE AR R RAARAARRRRRRR R AR AR A AT IR AR AR A AR AR Ak ok k ko
*

ACQUIRE DATE: 23-FEB-94 08:04:51 * FWHM(1332) 1.886
PRESET TIME(LIVE): 2000. SBEC * SENSITIVITY: 5.000
ELAPSED REAL TIME: 2000. SEC * SHAPE PARAMETER : 5.0 %
ELAPSED LIVE TIME: 2000. SEC * NBR ITERATIONS: 10.

*
KRR AR AR AT AR RN AR A AR AR R AR AR A AR KRR RA RN RRR AR AR AR AR KRR ARR AR AR Ak kX
*

DETECTOR: ORTEC * LIBRARY:MASTEK.LIB

CALIB DATE: 23-FEB-94 07:26:01 * ENERGY TOLERANCE: 1.500 KEV
KEV/CHNL: .4697016 * HALF LIFE RATIO: 8.00
OFFSET: 39.8232300 KEV * ABUNDANCE LIMIT: 70.00%

*
o ok e o ok g o o o o o o R o o o ok ok o o o ok ok o o ok ok ok R ok e o o o ok ok ok ok ok ok ok ok R o R ok ok ok ok ok ok ok o o

ENERGY WINDOW 40.29 TO 2858.03
PK IT ENERGY AREA BKGND FWdAM CHANNEL LEFT PW CTS/SEC %ERR riT

i1 0 185.78 34. 111. 1.19 310.74 306 9 1.70E-02 56.5
2 0 238.17 18. 1.2, .76 422.29 420 10 8.89E-03 =»»«
3 0 319.96 44. 83. 1.02 596.41 593 9 2.21E-02 41.4
4 0 364.85 64. 7%, 1.9% 692.00 686 12 3.18E-02 32.5
5 0 661.53 77. 63. 1.00 1323.62 1318 12 3.84E-02 23.3
6 0 795.82 87. 39. 1.32 1609.52 1604 12 4.36E-02 19.1
7 0 810.32 66. 39. 1.30 1640.39 1634 14 3.31E-02 22.1
8 0 1091.86 14. 5. 1.20 2239.81 2236 7 6.93E-03 42.2
9 0 1172.96 291. 23. 1.65 2412.46 2402 18 1.45E-01 7.2
10 0 1332.44 284. 16. 1.96 2751.99 2743 16 1.42E-01 6.6
11 0 1460.63 118. 0. 1.79 3024.92 3015 18 5.90E-02 10.7
12 0 1764.20 35. .70 3671.21 3664 13 1.73E-02 21.0

PEAK SEARCH COMPLETED (REV 15.8 - ND PC VERSION NOV 89)

PULSE-PILE-UP CORRECTED DATA. CORRECTION = 1.000
UNCORR. LIVE TIME: 2000.CORRECTED LIVE TIME: 2000.

PK IT  ENERGY AREA BEGND FWHM CHANNEL LEFT PW CTS/SEC RERR

i 0 1835.78 34. 111. 1.19 310.74 306 9 1.70E-02 56.5
2 0 23%.17 16. 112. .76 422.29 420 10 8.89E-03 *»xx
3 0 319.96 44. 83. 1.02 596.41 593 9 2.21E-02 41.4
4 0 364.85 64. 75. 1.95 692.00 686 12 3.18E-02 32.5
S 0 661.53 77. 63. 1.00 1323.62 1318 12 3.84E-02 23.3
6 0 795.82 . 87. 39. 1.32 1609.52 +1604 12 4.36E-02 19.1
7 0 810.32 66. 39. 1.30 1640.39 1634 14 3.31E-02 22.1

[EPSUURURNS NSV SIS U515 WNF ¥ S 10 AU ETEPP NS N PSSP R Y FH O s S 1V S RSP ULP - SO P S AP e—



%

v v Add &0 LvTh .
10 0 1332.44 284.
11* 0 1461.63 118.
2 0 1764.20 35.

PILE-UP CORRECTION COMPLETED

“wd o
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.70
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2751
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LdVe

2743
3015
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NUCLIDE IDENTIFICATION SYSTEM

. NUCLIDE LINE ACTIVITY REPORT

ELAPSED LIVE TIME:

ACTIVATION PRODUCT

NUCLIDE SBHR ENERGY

CR-51
CO-58
CO-€0

NI-65

HALOGEN FISSION PRODUCT

AP
AP
AP

AP

320.08
810.76
1173.22
1332.49
366.27
1115.52
1481 .84

NUCLIDE SBHR ENERGY
HFP 284.30

1-131

364.48
636.97
722.89

FISSION PRODUCT

NUCLIDE SBHR ENERGY

RH~105
Cs-134

Cs-137

FP
Fp

FP

306.10
318.90
563.23
569.32
604.70
795.85
801.93
661.65

NATURAL PRODUCT

NUCLIDE SBHR ENERGY

K-40
RA-226

TH-232

NP
NP

NP

1460.81
186.21
241.98
295.21
351.92
609.31

1120.29

1238.11

1764.49

2204 .22
238.63
338.32
727.17
583.14
911.07
969.11

2614 .6¢€

2000.

AREA

44.
66.
291 .
284.
64.

0.

0.

AREA

0.
64.
0.
0.

AREA

44.

87.
17,

AREA

118.

w
O

| - w
COO0OO0OO0COMMOWMOODOCO

(ND PC VERSION

DEC 88)

(PILE-UP CORRECTED)

BKGND

BKGND

83.

39.
63.

BKGND

-
[y
- O

CO0O0OO0OONMNONODOOODOOO

$ABN
9.83%
99.40*
100.00
100.00%*
4.61
14.80
23.50*

$ABN
6.05
81.20*
7.26
1.80

$ABN
$.13
19.20%
8.38
15.43
97.60%
85.40
8.73
85,12+

DO WE PP

OO wo

NONODOOE O

CCODO0O0O0oOWULMOoOrHroOoOOoOOCDO WL

SEFF
.127E+00
.099E+00
.600E+00
.457E+400
.758E+00
.000E+00
.000E+00

$EFF

.000E+00
. 758E+00
.000E+00
.000E+00

SEFF
.000E+00
.127E+00
.000E+00
.000E+00
.000E+00
.127E+00
.000E+00
.436E+00

SEFF
.362E+00
.814E+00
,000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+0Q0
.186E+00
.000E+00
.045E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

PAGE 1

wods Ow

.191E
.803E
.000E
.000E
.000E
.000E
.000E
.000E
.972E
.000E
.133E
.000E
.000E
.000E
.000E
.000E
.000E

ucr /
GM

.084E -7
.736E -8
.909E -7
.271E -7
.971E -1
.000E O
.000E O

Ucrt /
GM

.000E O
.654E -8
.000E O
.000E O

ucI1 /
GM

.000E O
.172E -7
.000E O
.000E O
.000E O
.299E -7
.Q00E O
.998E -8

ucI /
GM

L}
O~

!
OCO0OO00COMOIO0OO0OO0OO0O

W

2

1

2
2

1-SIGMA
ERROR

.278E -1
.934E -§&
.922E -8
.458E -8
. 491E -1
.000E O
.000E O

1-8SIGMA
ERROR

.Q00E O
.163E -8
.000E O
.000E O

1-SIGMA
ERROR

.000E O
.562E -7
.000E ©0
.000E O
.000E O
.486E -8
.000E O
.328E -8

1-SIGMA
ERROR

.338E -7
.T7T14E -7
.000E
.000E
.000E
.000E
.000E
.000E
.044E
.000E
.S576E
.000E
.000E
.000E
.000E
.000E
.000E

|
O0O0O0O0O0OXNMOINIOCOCOCOO



NUCLIDE IDENTIFICATION SYSTEM (ND PC VERSION DEC 88)
. NUCLIDE LINE ACTIVITY REPORT
ELAPSED LIVE TIME: 2000. (PILE-UP CORRECTED)

NATURAL PRODUCT
NUCLIDE SBHR ENERGY AREA BKGND $ABN SEFF

U-235 NP 143.76 0. 0. 10.50 0.000E+00
185.72 34. 111. 54.00* 5.814E+00

PAGE 2
ucI / 1-SIGMA
GM ERROR

.Q00E O .000E O
2.917E -8 1.648E -8



NUCLIDE IDENTIFICATION SYSTEM
. UNKNOWN LINE REPORT
; ELAPSED LIVE TIME

UNIDENTIFIED PEAKS

PK IT ENERGY

2 0 238.17
6 0 795.82
8 0 1091.86
12 0 1764.20

AREA

18.
87.
14.
35.

2000.

BKGND

112.
39.
5.

;

(ND PC VEPSION

FWHM

1
1

.76
.38
.20
.70

LINES NOT MEETING SUMMARY CRITERIA

PK NUCLIDE
1 RA-226
2 TH-232
4 NI-65
6 C5-134

12 RA-226

ENERGY
186.
238.
366.
795.
1764.

21
63
27
85
49

HLFE
1600.00Y
1.00E+10Y
2.52H
753.10D
1600.00Y

e Y

DECAY

.000L
.000E
.010E
.002E
.000E

CHANNEL

422.29
1609.52
2239.81
3671.21

oOow;moOoOoO

4
2
3
1
4

DEC 88)

(PILE-UP CORRECTED)

LEFT

420
1604
2236
3664

UCI /GM

.803E
.133E
.971E
.299E
.972E

.PAGE 3

PW CTS/SEC R%ERR SEFF

10 8.89E-03 ***xx 5 _05E+00

12 4.36E-02 19.1 2.13E+00

7 6.93E-03 42.2 1.69E+00

13 1.73E-02 21.0 1.19E+00
ABNDIFF FAILED

-7 12.29% ABN

-8 25.03% ABN
-l 10.74% DCY,ABN

-7 39.62% ABN

-7 12.29% ABN



NUCLIDE IDENTIFICATION SYSTEM
SUMMARY OF NUCLIDE ACTIVITY

TOTAL LINES IN SPECTRUM
UNIDENTIFIED PEAKS

IDENTIFIED IN SUMMARY REPORT

ACTIVATION PRODUCT

NUCLIDE SBHR HLIFE

CR-51 AP 27.70D
CO-58 AP 70.80D
CO~60 AP 1925.00D

HALOGEN FISSION PRODUCT

NUCLIDE SBHR HLIFE
1-131 HFP 8.04D
FISSION PRODUCT

NUCLIDE SBHR HLIFE
RH-105 FP 35.36H
Cs-137 FP 30.17Y
NATURAL PRODUCT

NUCLIDE SBHR HLIFE

NP 1.28E+09Y
NP 7.04E+08Y

K-40
U~-235

DECAY
1.050
1.019
1.001

DECAY
1.184

DECAY
2.508
1.000

DECAY
1.000
1.000

ucCl

UCl

ucCl

ucIl

(ND PC VERSION

66.67%

/GM

.08B4E
.736E
.271E

/GM

.654E

/GM

.772E
.998E

/GM

.191E
.917E

DEC 88)

. PAGE

1-SIGMA
ERROR
1.278E -7
1.934E -8
3.458E -8

1-SIGMA
ERROR
2.163E -8

1-SIGMA
ERROR
1.562E -7
2.328E -8

1-SIGMA
ERROR
2.338E -7
1.648E -8

4

$ERR
41.42
22.14
6.56

$ERR
32.50

$ERR
41.42
23.29

$ERR
10.67
56.51



HINfMUM DETECTABLE ACTIVITY REPORT

" PEAK WIDTH =

NUCLIDE

BE-7
ANIL-511
NA-22
NA-24
CL-38
AR-41
SC-46
MN- 54
MN-56
FE-59
CO-57
NI-65
Cu-64
ZN-65
ZN-69M
AS-76
SE-75
BR-82
BR-84
KR-85
KR~-85M
KR-87
KR-88
RB-88
RB-89
SR-85
SR-85M
SR-91
8R-92
Y-88
¥-91
Y-91MD
Y-92
Y-93
ZR-95
ZR-97
NB-94
NB-95
NB-97D
MO-90
MO-99
TC-99MD
RU-103
RU-105
RU-106
AG-110M
CD-109
SN-113
8B-122
SB-12¢4

3.00 FWHM. CONFIDENCE LEVEL =

BKG

54.
158,
17,
22.
4.
12.
82.
51.
45.
6.
92.
11.
14.
37.
43.
44.
73.
56.
48.
83.
102.
87.

ENERGY

477.59
511.00
1274.54
1368.53
2167.51
1293.64
1120.51
834.83
846.75
1099.22
122.06
1481.84
1345.90
1115.52
438.63
559.10
264 .65
554.32
881.50
513.99
151.18
402.58
196.32
1836.01
1031.88
513.99
231.69
1024 .30
1383.94
1836.01
1204.90
555.57
934.46
266.90
756.72
743.36
702.63
765.79
1024.50
257.34
739.58
140.51
497.08
724.50
£21.84
657.75
88.03
391.359
563.93
602.71

MINIMUM
UCI /GM

2.7784E-07
HALF LIFE TOO
3.6322E-08
3.8219E-07
0.0000E+00
HALF LIFE TOO
5.7704E-08
4.4395E-08
HALF LIFE TOO
7.2231E-08
2.3093E-08
HALF LIFE TOO
9.1015E-05
9.4583E-08
2.6463E-07
2.1977E-07
4.0588E-08
1.1392E-07
HALF LIFE TOO
8.5801E-06
HALF LIFE TOO
HALF LIFE TOO
HALF LIFE TOO
HALF LIFE TOO
HALF LIFE TOO
3.7937E-08
HALF LIFE TOO
3.5406E-05
HALF LIFE TCO
4.0576E-08
1.3937E-05
1.0878E-06
HALF LIFE TOO
9.2111E-06
6.1128E-08
2.4326E-07
2.8314E-08
4.1696E-08
2.2875E~05
HALF LIFE TOO
3.5615E-07
3.8950E-08
3.2178E-08
HALF LIFE TOO
.3595E-07
.3008E-08
.5519E-07
.3350E-08
.5691E~08
.9544E-08

SO OWW

(ND PC VERSION

4.66.

SHORT

SHORT

SHORT

SHORT

SHORT
SHORT
SHORT
SHORT
SHORT
SHORT
SHORT

SHORT

SHORT

SHORT

SHOPT



: PAGE 2
_ PEAK WIDTH = 3.00 FWHM. CONFIDENCE LEVEL = 4.66.

MINIMUM

NUCLIDE BKG ENERGY UCI /GM

§B-125 88. 427.89 1.1321E-07
TE~123M 79. 158.99 2.2269E-08

TE-132 : ¢ P 228.16 3.6189E-08

I-132 36. 667.69 HALF LIFE TOO SHORT
1-133 37. 529.87 1.3927E~07

1-134 43, 847.03 HALF LIFE TOO SHORT
1-138 12. 1260.41 1.4421E-05
XE-131M 113. 163.93 1.2590E-06

XE-133 60. 80.99 8.9260E-08
XE~133M 80C. 233.22 4.0799E-07

XE-135 71. 249.7% 8.9599E-07
XE~-135M 41. 526.56 HALF LIFE TOO SHORT
XE-138 66. 258.31 HALF LIFE TOO SHORT
C8-134 141. 604.70 5.5471E-08
CS~134M 116. 127.42 HALF LIFE TOO SHORT
C8-136 33. 818.50 3.8710E-08
Cs-138 11. 1435.86 HALF LIFE TOO SHORT
BA-133 74. 356.00 4.5337E-08

BA-139 88. 165.85 HALF LIFE TOO SHORT
BA-140 39. 837.32 1.1613E-07

BA-141 90. 190.22 HALF LIFE TOO SHORT
LA-140 14. 1596.49 9.1487E-08

CE-139 88. 165.85 2.4389E-08

CE-141 78. 145.44 4.0565E-08

CE-143 67. 293.26 1.5418E-07

CE-144 114. 133.54 2.0995E-07

ND-147 73. 91.11 9.0916E-08

EU-152 -y 344.27 8.8826E-08

EU~-154 17. 1274.45 1.0214E-07

HF-181 60. 482.03 3.7349E-08

w-187 48. 479.53 4.4638E-07

HG-203 69. 279.19 3.2009E-08

RA- 226 78. 609.31 8.7263E-08

TH-232 32. 2614.66 0.0000E+00

u-238 108. 131.20 1.0686E-07

NP~-239 104. 106.13 1.7391E-07

AM-241 70. 59.54 2.0476E-07




R T T T T T R L e
FEARARRRERER KRR AN 23-FEB-94 08:43:48 KARRKKRAR KRR KRR AR
e L s

CST SAMPLE SPLIT WITH FERMI2 AND STATE OF MICHIGAN

SPECTRAL FILE NAME: L940401.FEV

SAMPLE DATE: 21-FEB-94 09:27:00

SAMPLE IDENTIFICATION: 94-040

TYPE OF SAMPLE: LIQUID

SAMPLE QUANTITY: 500.7500 UNITS: GM
SAMPLE GEOMETRY: LMARS500

EFFICIENCY FILE NAME: LMARS5S00.EFF

EERAARKRAR AR AR R AN AR A R AR AR AR AR AR AR AR R RN ARRR A AR AR AR AR R R A RNk ok kk
*

ACQUIRE DATE: 23-FEB-94 08:04:51 * FWHM(1332) 1.8386
PRESET TIME(LIVE): 2000. SEC * SENSITIVITY: 5.000
ELAPSED REAL TIME: 2000. SEC * SHAPE PARAMETER : 5.0 %
ELAPSED LIVE TIME: 2000. SEC * NBR ITERATIONS: 10.

*
KR EAR A AR KRR AR AR R A AR AR TR AR AR AR AR AR A RA AR AR A TR AR RAR R AR R ARk kX
*

DETECTOR: ORTEC * LIBRARY:MASTER.LIB

CALIB DATE: 23-FEB-94 07:26:01 * ENERGY TOLERANCE: 1.500 K
KEV/CHNL: .4697016 * HALF LIFE RATIO: 8.00
OFFEET: 39.8222300 KEV * ABUNDANCE LIMIT: 70.00%

*
HAERRA KR A AR AR RAAAR R AR ARRAARR A A AR A A AT RR R AT RAA R AR R AR AR AR AR IR AR * R

ENERGY WINDOW 40.29 TO 2858.03

PK IT ENERGY AREA BKGND F.'HM CHANNEL LEFT PW CTS/S
i 9 185.7% 34. i11. 1.19 310.74 306 9 1.70E-
2 0 238.17 18. 112. .76 422.29% 420 10 8.89E-
3 0 319.96 44. 83. 1.02 596.41 523 9 2.21E~-
4 0 364.85 64. 9. 1.98 692.00 686 12 3.1BE~
S 0 661.5%3 i & 63. 1.00 1323.62 1318 12 3.84E-
6 0 795.82 87. 39. 1.32 1609.52 1604 12 4.36E-
7 0 810.32 66. - 39. 1.30 1640.39 1634 14 3.31E-
8 0 1091.86 14. 5. 1.20 2239.81 2236 7 €.93E~
9 0 1172.96 291. 23. 1.65 2412.46 2402 18 1.45E-

10 0 1332.44 284. 16. 1.96 2751.99 2743 16 1.42E-

11 0 1460.63 118. 0. 1.79 3024.92 3015 18 5.90E-

12 0 1764.20 35. p .70 3671.21 3664 13 1.73E-

PEAK SEARCH COMPLETED (REV 15.8 - ND PC VERSION

PEAK DATA CORRECTED FOR ENVIRONMENTAL BACKGROUND
* AFTER ENERGY INDICATES CORRECTED PEAK

PK IT ENERGY AREA BKGND FWHM CHANNEL LEPT PW CTS/S

i1 0 185.78 34. 111. 1.19 310.74 306 9 1.70E-
238.17 KEV PEAK DELETED

3 0 319.96 44. 83. 1.02 59%6.41 593 9 2.21E-

4 0 364.85 64. 75. 1.95 692.00 686 12 3.18E-

S 0 661.53 7. 63. 1.00 1323.62 1318 12 3.84E-

EV

EC RERR
02 56.5

03 * %k ok ok
02 41.
02 32.
02 23.
02 19.
02 22.
03 42.
gl 7.
01 6.
02 10.
02 21.

ONO NN EFE PO

NOV 89)

EC RERR
02 56.5
02 41.4

02 32.5
02 23.3

FIT



[

PO WVwES

-

0
0
0
0
0

BiU, 34 0o, 39.
1091.86 14.

1172.96 291. 23.
1332. 44> 273. 16.
1460.63% 22. 0.

1764.20 KEV PEAK DELETED

4.0V

1.65
1.96
1.79

404UV .29 4004

5. 1.20 2239.81 2236

2412.46 2402
2751.99 2743
3024.92 3015

A48 J.0.L"VL L&A

7 6.93E-03 42.2
18 1.45E-01 7.2
16 1,36E-01 7.4
18 1.10E-02 88.0



NUCLIDE IDENTIFICATION SYSTEM (ND PC VERSION DEé 88)

" UNKNOWN LINE REPORT
UNIDENTIFIED PEAKS
PK IT ENERGY AREA

6 0 795.82 87.
8 0 1091.86 14.

BKGND FWHM CHANNEL LEFT

39. 1.32 1609.52 1604
5. 1.20 2239.81 2236

LINES NOT MEETING SUMMARY CRITERIA

PK NUCLIDE ENERGY
1 RA-226 186.21
4 NI-65 366.27
6 CS-134 795.85

HLFE DECAY UCI /GM
1600.00Y 1.000E O 4.803E

2.52H 4.010E 5 3.971E
753.10D 1.002E O 1.299E

.PAGE 1

PW CTS/SEC SERR

REFF

12 4.36E-02 19.1 2.13E+00
7 6.93E-03 42.2 1.69E+00

ABNDIFF
2.11%
10.74%
39.02%

FAILED
AEN
DCY ,ABN
ABN




,lUCLIDl IDENTIFICATION SYSTEM (ND PC VERSION

3 SUMMARY OF NUCLIDE ACTIVITY

TOTAL LINES IN SPECTRUM 10
URIDENTIFIED PEAKS 2
IDENTIFIED IN SUMMARY REPORT 8 80.00%

ACTIVATION PRODUCT
NUCLIDE SBHR HLIFE DECAY uCI1 /GM

CR~-51 AP 27.70D 1.050 3.084E -7
CO-58 AP 70.80D 1.019 8.736E -8
CO~60 AP 1925.00D 1.001 5.060E -7

HALOGEN FISSION PRODUCT

'"UCLIDE SBHR HLIFE DECAY UCl /GM
I-131 HFP 8.04D 1.184 6.654E -8

FISSION PRODUCT

NUCLIDE SBHR HL1FE DECAY UCI /GM
RH-105 FP 35.36H 2.508 3.772E -7
C8~-137 FP 30.17Y 1.000 9.998E -8

NATURAL PRODUCT
NUCLIDE SBHR HLIFE DECAY UCI /GM

K-40 NP 1.28E+09Y 1.000 4.083E -7
U-235%5 NP 7.04E+08Y 1.000 2.917E -8

DEC 88)

.PAGE

1-SIGMA
ERROR
1.278E -7
1.934E -8
3.727E -8

1-SIGMA
ERROR
2.163E -8

1-SIGMA
ERROR
1.562E -7
2.328E -8

1-SIGMA
ERROR
3.591E -7
1.648E -8

2

$ERR
41.42
22.14
7.37

$ERR
32.50

$ERR
41.42
23.29

$ERR
87.95
56.51



MINIMUM DETECTABLE ACTIVITY REPORT (ND PC VERSION SEP 89)
FEAK WIDTH = 3.00 FwHM. CONFIDENCE LEVEL = 4.66.

MINIMUM

NUCLIDE BKG ENERGY UCl /GM

BE-7 54. 477.59 2.7784E-07
ANIL-511 138, 511.00 HALF LIFE TOO SHORT
NA-22 17. 1274.54 3.6322E-08

NA-24 2. 1368.53 3.8219E-07

CL-38 4. 2167.51 0.0000E+00

AR-41 12. 1293.64 HALF LIFE TOO SHORT
8C~46 92. 1120.51 5.7704E-08

MN-54 81. 834.83 4.4395E-08

MN-56 45. 846.75 AALF LIFE TOO SHORT
FE-5S 26. 1099.22 7.2231E-08

CO-57 92. 122.06 2.3093E-08

NI-65 11. 1481.84 HALF LIFE TOO SHORT
Cu-64 14. 1345.90 9.1015E-05

ZN-65 a7. 1115.82 9.4583E-08

ZN-69M 43. 438.63 2.6463E-07

AS-76 44. 559.10 2.1977E-07

SE-75 13, 264.65 4.0588E-08

BR-82 56. 554.32 1.1392E-07

BR-84 48. 881.50 HALF LIFE TOO SHORT
KR-8& 83. $13.99 8.5801E-06

KR-85M 102. 151.18 HALF LIFE TOO SHORT
KR-87 87. 402.58 HALF LIFE TCO SHORT
KR-88 89. 196.32 HALF LIFE TOO SHORT
RB-88 12. 1836.01 HALF LIFE TOO SHORT
RB-89 39. 1031.88 HALF LIFE TOO SHORT
SR-85 83. 513.99 3.7937E-08

SR-85M 83. 231.69 HALF LIFE TOO SHORT
SR-91 26. 1024.30 3.5406E-06

SR-92 22. 1383.94 HALF LIFE TOO SHORT
Y-88 12. 1836.01 4.0576E-08

Y-91 24. 1204.90 1.3937E-05

Y-91MD 62. $835.357 1.0878E-06

Y-92 39. 934.46 HALF LIFE TOO SHORT
Y-93 81. 266.90 9.2111E-06

ZR-95 39. 756.72 6.1128E-08

ZR-97 36. 743.36 2.4326E-07

NB-94 30. 702.63 2.8314E-08

NB-95 50. 765.79 4.1696E-08

NB-97D 24. 1024.50 2.2875E-05

MO-90 86. 257.34 HALF LIFE TOO SHORT
MO-99 26. 739.58 3.5615E-07
TC~99MD 108. 140.51 3.8950E-08

RU-103 49. 497.08 3.2178E-08

RU-105 34. 724.50 HALF LIFE TOO SHORT
RU-106 50. 621.84 3.3595E-07
AG-110M 41. 657.75 3.3008E-08

CD-109 76. 88.03 6.5519E-07

8N-113 70. 391.69 4.3350E-08

SB-122 42. 563.93 6.5691E-08

8B-124 1089. 602.71 4.9544E-08




.

* PEAK WIDTH =

NUCLIDE

8B-125
TE-123M
TE-132
1-132
1-133
1-134
1-135%
XE-131M
XE-133
XE~133M
XE-135
YE-135M
XE-138
C8-134
CS~-134M
C8-136
Cs-138
BA-133
BA-139
BA-140
BA-141
LA-140
CE-139
CE-141
CE-143
CE-144
ND-147
EU-152
EU-154
HF-181
w-187
HG-203
RA-226
TH-232
U-238
NP-239
AM-241

3.00 FWHM. CONFIDENCE LEVEL =

BKG

ERERGY

427.
158.
228.
667.
529.
.03
1260.
163.
80.
233.
249.
526.
258.
604.
127.
818.
1435.
356.
165.
537.
190.
1596.
165.
145.
293.
133.
91.
344.
1274.
482.
479.
279.
609.
2614.
131.
106.
89.

847

89
99
16
69
87

MINIMUM
UCI /GM

1.1321E-07
2.2269E-08
3.6189E-08
HALF LIFE TOO
1.3927E-07
HALF LIFE TOO
1.4421E-05
1.2590E-06
8.9260E-08
4.0799E-07
8.9598E~-07
HALF LIFE TOO
HALF LIFE TOO
5.5471E-08
HALF LIFE TOO
3.8710E-08
HALF LIFE TOO
4.5337E-08
HALF LIFE TOO
1.1613E-07
HALF LIFE TOO
.1487E-08
.4389E-08
.0565E~-08
.5418E-07
.0995E-07
.0916E-08
.8826E-08
.0214E-07
.7349E~-08
.463BE~-07
.2009E-08
.7263E-08
.0000E+00
.0686E~-07
.7391E-07
.0476E-07

NERERPOODWEWFRFODWOUNE LNW

PAGE
4.66.

SHORT

SHORT

SHORT
SHORT

SHORT
SHORT
SHORT
SHORT

2




® 0 SR o 0 O o o 3 R O B K R K SH KK KR N K K S8 SR O 5 38 oK A o KKK o 5
o e R A O OO K 23-FER~-94 OR:47:32 R O O ke R o e
0000 3 0 o0 o0 o R O O 0% S o 2 ke 30 i o4 i A ok o N K Sk D Dk A SR e R I OB O O3 ke ORI Vi S 00 e 00 R R ok 08 0 o KK

CS8T SAMPLE SPLIT WITH FERMIZ AND STATE OF MICHIGAM

SPECTRAL FILE NAME. L240401.FEV

SAMPLE DATE: 21-FEUG-24 Q9:27:00

SAMPLE IODENTIFICATION: 94040

TYPE OF SAMPLE: LIQUID

SAMPLE QUANTITY: S00 . T500 UNITS: G

SAMPLE GEOMLTRY . '.mMARS00

EFFICIENCY FILE NAME: LMARS00.ETF

o S 20 00 30 o0 3 e K o 34< 0 000 B 0K ok Ok % 0 e S 0K Dl MK O O K 0 A4 Y KO0 O 200 o O 0 TIOK i s Rk T R R OR 0 b e

b

ACQUIRE DATE. 23-t Sl 924 Q8:04:51 % FWHAM(1232) 1 . 886

PRESET TIME(LIVE). 2000, SEC * SENSITIVITY 5, DO
ELAPSED REAL T1IMEZ . 2000, SEC * SHAPE PARAMETER = 5 0-%
ELAFRPSED LIVE TIME: 2000, SUC % NBR ITERATIONG: 10.

»
x*mt*twt*tw*mm**ww-r:s-r-:)-:r*#*m::rtt*xrmm*t&»»*xw::m*ww:r»:xwww::wwm*m«w

*
DETECTOR: ORTEC LIBRARY :MASTER . L LI
CALIEB DATL : 25-FEG 99 OF ; 26:01 ENERGY T§OLERANCE 1.500 XEV
KEV/CHNL - LACHTULEG HALF LIFLZ RATIC! &.06
IWFIET ¢ x5 . BEI2500) KEV T ABUNDANCE LIk 'O L O

B

0 0 K0T 00 Sl O 0 o 306 D 0 o3 HE R R 0 R i B N T ROl S R TR0 R RC B e D T OO O

| Qt ENERGY WINDOW 40.29 1O 285t.00
PK IT ENERGY f( AREN BKGND FWHM CHANNEL LEFT W CYS/SEC GERR F1i1
v

1 Q 185. féﬁ‘ %4 L 8 e 1l 1? 5310 .79 S0 SR S 2 A &5
2 0O 2280.L1L7M2 1 g B . ¥ P b 42! 10 .89 ~03 HkEks
T 0 319.968-£1 83, T1L.02 496 4l ) 2.2 -2 41.4
4 0 364.858% . IS, . 1.95 £92 .00 &80 12 3.1CE~02 32.5
5 0 661.53%" 7, Rd. 1.00 1323.62 J1Z18 A2 3.34E-02 25.3
& 795.828-f 07, 29, 1.32 1609.52 1laU4a L2 4.36E-02 19.1
7 0 B8l0.3226a &8 I9. 1.30 1640.372 1054 14 . aie 02 Z2.1
8 O 1091 86 14, 5 1.20  22%9.81 225¢ 7 GC.93E-02 a42.2
9 0 1172.966 201, 2%, 1.65 241%2.496 a0 LS. 1,451 ~03%
10 O 133%527.44tcae 2004, 15, Lo 2751.%99% E . LG ). A%E-QF &k
11 0O 1460.63 4V 1.8, 0 L.79 3024.92 3I0is i85 9WE-QZ L0
12 0 1764.200nl 5. ¥ 70 367L.21 Bhea LT L. TIESDR R8GO

PEAK SEARCH COMPLETED (REV 15.8 -~ ND 'C VERTION NOYV 8% )

PULSE-PILE-UF CORRECTED DATA. CORRECTION = 1.000
UNCORR. LIVE TIME: 2000.CORRECTED LiVe TIME: 2000.

PR IT ENERGY AREA BKGND FWHM CHANNEL LEFT PW CTS/SEC %ERR
3 O 185.78 34. j % % T B S 310.74 206 9 1.70E-02 56.5
2 0 238.17 iB. b R 8 .76 422.29 420 10 B8.8%9E-03 *¥%xxX
3 © 319.96 44. 8s.  1.02 596.41 593 9 2.21E-02 41.4
4 0 364.85 64. 75.  1.95 692.00 686 12 2.18E-C2 32.5
5 0 661.53 77. 63. 1.00 1323.62 1318 12 I.84E-02 23.3
& O 795.82 87. « 39. 1.32 1609.52 1604 12 4.36E-02 19.1
: SRR - | 810.32 66 . 39. 1.30 1640.39 1634 14 3.31E-02 22.1

() ie [ : » n o > . ® ’
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32

FILE

v
O
QO
($)

UP

kil o XD
13%2.44
1460.63
1764 .20

CORRECTION

LTh
284 .
118.

35.

COMPLETED

£owd

16.

;o

N TR
1.9¢6
O

.70

LHLL L
2751.99
3024 .92
b7 L. 21

L4\ a
2743
3015
3664

4O
16
L3

&

0 b

o 1 I

LA42E-01
c20E~0D7
. P SE~Q2

1

G.

O

ry
4

&
>
/
(e



IDENTIFICATION SYSTEM

ACTIVATION PRODULCT

NUCL 1 0E
CR-51
CO~-S¢
CO-60

HAL OGE M

NUCL IGL
I1=391

F18610m

MUCL 1Df
e~ 105

-134

NATURAL
NUCL LDE

K- -40
RAa-L2¢

TH~-232

SEH
i
A
ar

-

FLSs

SEHK
P

{'

LOM

LNERGY
wa D N3

810, 7¢

LNERGY
284 . 30
RUTWT I I
(Jtt.rf'a - ' ¥

<
L L ‘

SNERL

0& . 10
218,90
Sbrey, £ 3
589,332
604,70
705,85
8O1 .99

Ll Go

PRODUCH

L,U"nr\'
NF
N

NP

ENERGY
1960.81
186. 21
241 .98
9L . L1
Gk P8
HO% . .Sl
4120.29
1238.11
1764 .49
2204, 2%
238.64
338.32
F &4 % %
583.14
911.07
969.11

2614.66

Fyog

HRODUCT

T NUCL TDE
NUCLIDE LINE ACTIVITY REPORT
ELAFSED LIVE TIME:

2000,

ARL A
44 .
66 .

271 .
284 .
64 .
0.
U

AIRERA
0.
a4,
it
0.
0.
87.
.,

ird
£ 7 a

AREA
118.
34 .
0.

Q.

(ND PC VERSTON

DEC 88 )

(PILE-UF CORRECTED)

UKGND
Gl
Chwd
OR .

29 5

16 ..

7t
‘.

£
Q.

BKGND
5
T
0.
0.

BKGND

Q.
1
X3 .
0.
i
b
.\’l'
L1
: §9
0.
412
0.
0.
&,
0.
0.
0.

SADBN
9 .83%
29 .40%
100,00
100, 00%
4.6
14 .80
23 . 50%

LREN
6.05
81.20%
7.26
1.80

AN

e
19.20%

8.58
15.45
97 .60%
85,40
8.7%

85. 2%

“wABN
10.67%
.28
S )
19 .20
w20
46, S04
15.450
5.94
15.80
4.98
44 .60
11.40
11.80

« 30.25

27.70
16.60
35.86%

Z1EFF
4.127E400
2.099E+400
1.600E+00
1.457C+00
2.758E+00
0.000E+00
0. 00CE+00

XEFF
0.000L+00
3. 7H8BE+00
0, DOOL:+00
0. CO0E+00

BeF
0, OOQE +00
&.i27E400
0, 000E+00
0.000E+00
0.000E+Q0
2.12TE*T
Q. OO0 +0C
Z.456L+00

SEFt
4. SbZE+00
5.814E+400
0., 000E+0QQ
CGL.OQUOE+0C
0.000L+100
C.O000L+00
Q.000E +00
0.000L+00
1.186E+00
0.000L 400
5.045E+400
0.000E+00
0.000E+00
0.000E+00
0.000E+0Q0
0.000E+0Q0
0.000E+00

PAGE 1

ucr /
GM
5.084E 7
8. 756 ~8

4.9209E ~7
B el AR
J.2Tik =%
.000E O
L000E O

uctr /
Gt
L0000 O
¢&.654E -
L 000L Q
LO00E Q@

183 |

(O ]
000E ()
ut ke *¥
. DOOE Q
.000E O
.000E O
1.299E ~7
L000E 9]
PD9BE O

ucl /
GiM

£.3V1AE &

4. 803JE
L0 8]
LLO0L O
LOO0E Q
. QOOL Q

OO0k 0
L O0OE O
Q. FIZE Y
L000E O
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NUPLTDE IDENTIFICATION SYSTEM  (ND PC VERSION  DEC )
MUCL TDE LINE ACTIVITY REPORT PAGE 2
ELAPSEC LIVE TIME. 2000, (PILE-UP CORKECTED)

NATURAL PRODUCT

el 4 A 1 GlMié
NUCLIDE SBHR ENERCY ARCA BKGND CALIN wLEFE G ERROR
L= N 145 . 7¢ 0. Q. 10 [ 0. Q00E+00 . OO0 ( - QOO
185 .72 54 , L3 g, (I 5.824400 2+ 7L L« GA8E ¢




NUCL TOE TOENTIFTCATION
UNKNOWN LINE REPORT

SYSTEM

(ND PO

VERSTON

LKEFT

420
1604

“ ‘1 ~d (

SG64

/GM
4.803E
< 1EZE
JRT71E
L 299E
.972E

.
-
1
4

ELAPSED LIVE TIME 2000. (PILE-UP CORRECTED)
UNIDENTIFIED PEAKS
PKOIT  ENERGY AREA BHKGND FWHM  CHANMNEL
= 0 23817 28 . 11% 16 422 .29
& O 795.82 a7 39 1:02 160%9.52
& O 1091, 8¢ 14 - F .20 223%.81
12 0 1744.20 5D » T JI0 BT Ludl
LINES NO« MEETING SUMMARY CRITERIA
PK NUCL 1DE ENERGY HLLFE DECAY UCI
1 RA-226 186 .21 160C.00Y 1.000E O
2 TH=-258% 408 .63 L, 00E+10Y 1.000E ©
4 NI1-&65 o6l . 2 2.52H 4.010E 5
6 CO-104 7 25.85 153,200 1.002E ©O
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81)
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3
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3
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Z21:0 1. 17E+00

ENDLITF FAILEL
12.29% AN
25 .08% ABN
10.74% DCY , Al
29 .6L% AN
12.29% AL
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- NUCLIDE
FUMMARY OF NUCLIDC

IDENTIFICATION

TOTAL LINES IN SPECTRUM
UNIDENTIFIED PEAKS
IDENTIFIED IN SUMMARY REPORT

ACTIVATION PRODUCT

HUCL 1 DL
CR-51
=l 56
CO=60

HAL OGEN

RUCL 10
(=131

r"»UC-. iV
=100

AT UMAL

NUCL . DE
K=40

U=235%

SEHE HLI1FE
Al 27 .70
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A 1925 .00D

FI1331I0N PRODUCT
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HF 2 8.040D
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- 03 « i
( .',\

FRODUCT
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NP 1.28E+09Y
N 7.04E+08Y

SYSTEM
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ey sl
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CST SAMPLE SPLIT WITH FERMIZ AND STATE OF HICHIGAN

SPECTRAL FILE WNAME: L4U402.7LEV
SAMPLE DATE: 21-FEB~%4 02:.27:00
SEOMPLE 1DENTIFICATION: V8- 0a0
IYPE OF SAMPLE: LIQUID

SAMFLE QUANTITY: wQG . 7500 2]
SAMPLE GEOMETIRY: LMARSOO
EFFICIENCY FIiLE NeaME g Lol il
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NUCCIDE IDENTIFICATION SYSTEM
MUCLIDE LINE ACTIVITY REPORT
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ACTIVATION PRODUCT
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NUCLTIDE IDENTIFICATION SYSTEM

MUCLIDE LINE ACTIVITY REPORT

ELAPSED LIVE TIME:

MATURAL PRODUCT
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Fermi 2 wWater issues

bnuto of analysis:
i
“Volume(gal )= 532980
(1)= 2.018E+06
Flow Rates: (gpm)
Dilution= 15500
CST dchg= 400
Isotope Eff Conc
uCi/mil
(10CFR20)
Cr-51 5.000E~-04
Mn-54 3.000E~05
Co-58 2.000E~05
Co-60 3.000E-06
1-131 1.)900E-06
Ce~134 9.000E-07
Cs-137 1.000E-06
8r-89 8.00C0E-06
H-3 1.000E~03
Totals
(w/Dilution)

FEB 24,

1994

Result
uCi/ml

2.755E-07
0.000E+00
6.473E-08
4.263E-07
3.023E-08
1.467E-07
1.680E-07
5.800E~07
4.800E-04

4.817E-04
1.212E-05

Conc. /EC

5.510E-04
0.000E+00
3.237E-03
1.421E-01
3.023E-02
1.630E~01
1.6B0E-01
7.250E~-02
4.800E-01

1.060E+00
2.666E-02

(0

CST_224.WKS

Activity
(mC1)

5.558E~01
0.000E+00
1.306E-01
8.601E-01
6.099E-02
2.960E-01
3.389E-01
1.170E+00
9.684E+02

9.718E+02
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ILIIAHI ?2722?2777.WK1 PLANT NAME Feb-94
24-Feb I NDIVIDUAL MAXIMUM 04:21 PM
Dilutlon Radioactive Release
ENTER PLANT SPECIFIC DATA WHEN COMPLETED ====> Press ALT E
FRESH WATER Flow Rate = 4.00E+02 g/min
Flow Rate = 1.55E+04 g/min Flow Time = 2.30E+01 hr
Average Flow During Report Perind Report Pericd = 1.20E+01 mth
Individual Average Consumption(kg/y) Transit Times (hrs)
----------------------------------- Drinking Water = 0.01
Pathnayt Adult Teen Child Fish/Invertebrates = 0.01
Water 730 510 510
SportFish 21 16 6.9
Sportinvt 5 3.8 1.7
Comments:

- — -~ - - .~ -



l)le 2?22?2727 .WK1 PLANT NAME Feb-94
24-Feb INDIVIDU A L MAXIMUM 04:21 PM

- T -~ -~ -~ - 5 - -~ A - — -~

ENTER RADIOACTIVITY RBL!AB!D FOR EACH RADIONUCLIDE
Nuclide uCt/nl WHEN COMPLETED ====> Prols ALT J
Cr-51 2. 76!-07
Co-58 6.47E-08
Co-60 4.26E-07
I-131 3.02E-08
Cs-134 1.47E-07
Cs-137 1.68BE-07
8r-89 5.80E-07
H-3 4.80E-04

WHEN COMPLETED ====> Press ALT J

- - - -

Food Consumption Products:

1. Potable Water Near Field ====> Dw = 7.70E+01
( ;) 2. Sport Fish z===> Dgf = 5.00E+00
\ 3. Sport Invert ====> Dgi = 5.00E+00
4. Commercial Fishk ====> Dcf = 5.00E+00
5. Commercial Invert ====> Decil = 5.00E+00



)le 2?29727777 .WK1

\\

24-Feb

ADULT TOTAL DOSE RECEIVED PER ORGAN
mrem/

PLANT NAME
INDIVIDUAL MAXIMUM

T.Body

12.00 mth

Thyroid Kidney

Feb-94
04:21 PM

1.42E~-07 8.46E-08 3.12E-08

T R D - - - - . - .~ - -~ - - - - - - - - - -

TOTALS

.52E-03

.85E~03

N

1.37E-06
2.59E~05
9.45E-07
1.38E-02
1.17E-02

4.8B4E-05

3.07E-06
5.72E-05

5.41E-07 3.10E-04 1.62E-06

1.13E-02
7.65E-03
8 . 18‘-05

4.48E-03
3.96E-03

4.84E-05 4.B4E-05 4.B4E-05

1.88E-07

1.49E-03
1.32E~03

4.84E-05

3.56E~05
2.78E-05
4.87E-04
2.49E-07
2.42E-04
2.26E-04
4.57E-04
4.84E-05

1.72E-02 2.56E-02 1.92E-02 3.58E-04 8.50E-03 2.85E-03 1.53E-03

Bone

Liver

T.Body

Thyroid Kidney

Lung

Gi-L1li



)rxnm 2227272777 .WK1 PLANT NAME Feb-94
24-Feb INDIVIDUAL MAXIMUM 04:21 PM
TEEN TOTAL DOSE RECEIVED PER ORGAN
mrem/ 12.00 mth

Nuclide Bone Liver T.Body Thyroid Kidney Lung Gi~-L1li

Cr-51 1.46E-07 8.09E-08 3.19E-08 2.08E-07 2.45E-05
Co-58 1.36E-06 3.13E-06 1.87E-05
Co-60 2.59E-05 5.83E-05 3.37E-04
1-131 7.00E-07 9.80E-07 5.27E-07 2.86E-04 1.69E-06 1.94E-07
Cs~-134 5.96E-03 1.40E-02 6.51E-03 4.46E-03 1.70E~-03 1.75E~-04
Cs~-137 9.14E-03 1.22E-02 4.24E-03 4.14E-03 1.61E-03 1.73E-04
8r-89 3.09E~03 8.85E~05 3.68E-04
H-3 3.51E-05 3.51E-05 3.51E-05 3.51E-05 3.51E-05 3.51E-05

- - -~ - - -~~~ -~

TCTALS 1.82E~02 2.63E-02 1.09E-02 3.21E-04 8.64E-03 3.35E-03 1.13E-03
Bone Liver T.Body Thyroid Kidney Lung Gi-L1i



EJLILINAHB
24-Feb

Nuclide

?2?272?277.WK1 PLANT NAME
INDIVIDUAL MAXIMUM

CHILD TOTAL DOSE RECEIVED PER ORGAN
mrem/ 12.00 mth
Bone Liver T.Body Thyroid Kidney Lung

Feb-94
04:21 PM

1.60E-07 8.88E-08 2.43E-08 1.62E-07
1.13E-06 3.47E-06
2.20E-05 6.47E-05
1.02E-06 1.03E-06 5.85E-07 3.40E-04 1.69E-06

7.23E-03 1.19E-02 2.50E-03 3.68BE-03 1.32E-03
1.16E-02 1.11E-02 1.63E-03 3.61E-03 1.30E-03
4.26E-03 1.22E-04

5.40E-05 5.40E-05 5.40E-05 5.40E-05 5.40E-05

2.31E-02 2.30E-02 4.3BE-03 3.94E-04 7.34E-03 Z.67E-03
Bone Liver T.Body Thyroid Kidney Lung

8.48E-06
6.62E-06
1.22E-04
9.16E-08
6.39E-05
6.93E-05
1.65E-04
5.40E-05

4.89E-04
Gi-L1li



.)PILIIMII 2?7?72272?7.WK1

PLANT NAME Feb-94
24-Feb INDIVIDUAL MAXIMUM 04:21 PM
TOTAL DOSE SUMMARY REPORT
mrem/1.20E+01 mth
Group Organ Total
Adult Bone 1.72E-02
Adult Liver 2.56E~02
Adult Tot Body 1.92E-02
Adult Thyroid 3.58E-04
Adult Kidney 8.50E-03
Adult Lung 2.85E-03
Adult Gi~-L14 1.53E-03
Teen Bone 1.82E~-02
Teen Liver 2.63E-02
Teen Tot Body 1.09E-02
Teen Thyroid 3.21E-04
Teen Kidney 8.64E-03
Teen Lung 3.35E-03
Teen Gi-L1li 1.13E-03
Child Bone 2.31E-02
Child Liver 2.30E-02
/ Child  Tot Body 4.38E-03
Chila Thyroid 3.94E-04
Child Kidney 7.34E-03
Child Lung 2.67E-03
Chila Gi-L11 4.89E-04
mrem/1.20E+01 mth
ORGAN WITH MAXIMUM DOSE
Group Organ Total
Teen Liver 2.63E-02



FILENAME ?7777?77?77.WK1

24-Feb

- —— - -, -

6.00E+03 Bioaccumulation
Half Life-~-~SALT WATER-~--

(hrs) Fish

Invert

PLANT NAME
INDIVIDUAL MAXIMUM

Feb~-94
04:21 PM

-~ -~ - - — - .

2.00E+02 2.00E+03 2.00E+02

6.65E+02 4.00E+02
1.70E+03 1.00E+02
4.62E+04 1.00E+02
1.93E+02 1.00E+01
1.81E+04 4.00E+01
2.64E+05 4.00E+01
1.21E+03 2.00E+00
1.08E+05 9.00E-01

Lol ol ol ol ol el Sl Sl S R T S S S S S S -

2.00E+03
1.00E+03
1.00E+03
5.00E+01
2.50E+01
2.50E+01
2.00E+01
9.30E-01

5.00E+01
5.00E+01
1.50E+01
2.00E+03

2.00E+02
2.00E+02
5.00E+00
1.00E+03

5.00E+01
5.00E+01
1.50E+01
2.00E+03

2.00E+03
2.00E+02
2.00E+02
5.00E+00
1.00E+03

2.00E+03 1.00E+03 2.00E+03 1.00E+03

3.00E+01
9.00E-01

1.00E+02
9.00E-01

3.00E+01
9.00E-01

1.00E+02
9.00E-01



Nuclide Bone Liver T.Body Thyroid Kidney Lung Gi-L14
Cr-51 2.66E-09 1.59E-09 5.86E-10 3.53E-09 6.69E-07
Co-58 7.45E-07 1.67E-06 1.51E-05
Co-60 2.14E-06 4.72E-06 4.02E-05
I-131 4.16E-06 5.95E-06 3.41E-06 1.95E-03 1.02E-05 1.57E-06
Cs~134 6.22E-05 1.48E-04 1.21E-04 4.79E-05 1.59E-05 2.59E-06
Cs~137 7.97E-05 1.09E-04 7.14E-05 3.70E-05 1.23E-05 2.11E-06
Sr-89 3.08E-04 8.8B4E-06 4.94E-05
H-3 1.05E-07 1.05E-07 1.05E-07 1.05E-07 1.05E-07 1.05E-07
\

/

FILENAME ?7?7777777.WK1 PLANT NAME Feb-94
24~Feb INDIVIDUAL MAXIMUM 04:21 PM

A - - - .- -~

Select Position and Press ENTER



FILENAME ?277272777.WK1 PLANT NAME Feb-94
24-Feb INDIVIDUAL MAXIMUM 04:21 PM

- ——— - O - - - - . -

Nuclide Bone Liver T.Body Thyroid Kidney Lung Gi-L1i

Cr-51 3.60E-09 2.0C7-09 7.89E-10 5.14E-09 6.05E-07
Co-58 9.72E-07 2.24E~06 1.34E-05
Co~60 2.81E-06 6.33E-06 3.66E-05
1-131 5.85E-06 8.19E-06 4.40E-06 2.3%9E-03 1.41E-05 1.62E-06
Ces-134 8.37E-05 1.97E-04 9.14E-05 6.26E-05 2.39E-05 2.45E-06
Ce-137 1.12E-04 1.49E-04 5.19E-05 5.07E-05 1.97E-05 2.12E-06
Sr-89 4.40E-04 1.26E-05 5.24E-05

H-3 1.06E-07 1.06E-07 1.06E~-07 1.06E-07 1.06E-07 1.06E-07



W

FILENAME ?7?277727727.WK1
INDIVIDUAL MAXIMUM

24-Feb

PLANT NAME

[ ———————— el ol it

8.90E~-09 4.94E-09 1.35E-09 9.02E-09

Co-60
1-131
Cs~134
Cs-137
Sr-89
H-3

.- W .- — - - —— W - — -~ -~

1.72E-05
2.34E-04
3.27E~04
1.32E-03

1.BOE-06
5.29E-06

5.51E-06
1.56E-05

1.73E-05 9.83E-06 5.72E-03 2.B4E-05

3.84E-04
3.13E-04

2.03E-07

8.10E-05
4.62E-05
3.77E~05

1.19E-04 4.27E-05
1.02E~04 3.67E-05

2.03E-07 2.03E-07 2.03E-07 2.03E-07

4.72E-07
1.05E-05
2.93E-05
1.54E-06
2.07E~06
1.96E-06
5.11E-05
2.03E-07
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“ERMI 2 CST PRE DISCHARGE 3AMPLE.

4
TRAL FILE NAME: L940421.FEV . .

LE DATE: 24-FEB-94 12:52:00

SAMPLE IDENTIFICATION: L940421.FEV

TYPE OF 3AMPLE: WATER

SAMPLE QUANTITY: 584 . 1000 UNITS. gram

AMPLE GEOMETRY:  LHMARS00

“EFLCIENCY FILE NAME: L ans0c. EFF

AR SR A S BRSSP R Aot D e oo ok 1l i o o o O ol Dk SO Y s ol 3 ol s 3 KoK K

4
AR I RE UDATE ; Za~FEL-94 2. 3212 * FUHMN(1Z32) 1 . 88
& E80 T DR § . T SRS U B ARrH L4 FORENSITIVITY: 5 . 000
ARPGUD RE P IME . . =G #OSHAPE PARAME 1L Y ¥ B
i ‘ P THE A LIl ® MNUE: ITERATIOMNT. Q.
»
LA SRR S ke U Rk A RC WO T N KO e 2 SRR M O 1 g e o bl o K N ok N o
¥
by Bk - (HTTEL ¥ OLIDRAPRPY :M&ITLRLTE
£ DA Al 8 & s 4D B ENERGY TOLERMANCE | a3y KL
TN 607 L€ ¥ HOLFE LIFE RATILIC oo )
- 437 I 5 WA e ) b  ABUNDANCE LIM! 0,00
M %D N R S T MO 0 N YT e e ) e 0 D0 UK T 502 K 206 790 O 3 00 M 30 20 3T e 0 R S ok o e e ool o
- .
{ fa Ol 1 29 TH 2 3 O
ME RO Al i HER) T AN L haia Py s A 3 -Eama Pl &
; e / b ' i 'A A& i Ll % . s~ L }
C .45 . P b 82 112, 0% LO’ 10 1. 9RE=02 §F o
) A v e 7 Py D29 .56 3 4 L s ok =2 9 K
o SR 51 e . 37 i . 596 .45 290 - 13 2. RAE—-0E S
SIS ¢ 64 L La I L42. . 26 &9 63 L8’ ki A=PER~QR SS9t
O a427.9¢ LEN; 150. L.74 825.28 8l8 17 3.41E-02 246.1

0 10.92 <5 161. 2.34 1002.98 P97 16 S.6PE-02:15.6

& O 569 . %6 42, 07, }ad& - 3AR7 .83 1124 0 10 1 .36E-02 43¢
0 604,69 i 109 1.13 1202.61 LE96" - 34 B. 0«02 11,5

; 0 w6l.Go/7 <y b £y .87 LOEF:Te ' 12l 1B T.53E-02 100
i 0 PR 95 2586, 2 . L.4%9  160%2.3% 1602 16 6.60E-02 9.7
A 0O - 810,60 105 b 4 4 Ladw  1641.00. 1634 14 2.92E~-02 20.0
Lo 1173.4% 566 . 24, 1.59 2413.45 2404 17 1.57E-01 PO

1 & 0 LOSR.67 507, 23 1.9 2752.53 '2T44 15 1.41E~0O] P 5

2 Q1460835 “uls. 18%. L. 65 JO2LB:3L JF016 - 17 6.57E~0% ! §
L (Y L ) 4t ¥, 1,358 3672.64 3J666 1T 1.18L-02 24,0
L7 O 2615.42 S, e 0 .56 B483.48 5478 11 1.40E-02 20.%

PEAK SEARCH COMPLETED (REV 15.8 - ND PC VERSIOM MOV 892 )

) FULSE P 1ILE~UP CORRECTED DATA. CORRECTION = 1. 000
. UNCORR. L1VE TIME: 3600.CORRECTED L1IVE TIME: 3600,

PK 11 ENERGY ARE G BKGND FWHM  CHANNEL LEFT PW CTS/CEC CRR
‘4.00 foe. 244, il . /4.16 10 10 Z.0ZE~02 4..0
22.45 ',-'04.' X i o 18 b 112.05 107 10 1.94E+«02 #1.0

PR S 85 A ' P9 506 B¢ 27 T 1 ERE-ND W1

AN -
>0 C



A AP R T I S BN T AT G0 P SR S S T S L U NN B RN VRS RS Brro

. o 9 364.68 - 0 142. .96 691.63 687 11 1.99E-02 35.7

é& O 427 .46 123. 150. 4.74 825.28 818 17 3.41E-02 26.1

7 0 510.92 205. 161. 2.34 1002.98 997 16 5.69E~02 15.6

8 O 569.56 42. 82. 1.16 1127.83 1124 10 1.16E-02 43.8

9 0 604 .69 290. 149, 1.13 1202.61 119¢ 14 8.05E-02 11.5

0O O 661.67 271. 8%. l1.47 1323.9% 1315 18 7.535E-02 10.0

\zh 8] 795.95 238, 51. 1.49 1609.81 1602 16 €.60E-02 9.7

12 0O 810.60 105. . 77. 1.56 1641.00 1634 14 2.92E-02 20.0

13 0 1173.43 566 . 84. 1.59 2413.45 2404 17 1.57E~-01 5.5

14 0O 1332.6% 507. 21. 1.95% 2752.5% 2744 15 1.41E-01 4.8

15 0 1460.85 236 . 1B, 1.65 3025.38 3016 17 &£.57E-02 8.1

16 0O 1764.37 42 . ; 1.38 3672.64 3666 135 1L.18E-02 24.0

17 C 20615, 4% S0, L i 2. S 5482 .48 2478 11 1.40E-~02 20,

&=t I Lo Pl T
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NUCLIDE IDENTIFICATION SYSTEM

NUCLIDE LINE ACTIVITY REPORT

ELAPSED LIVE TIME:

ALTIVATION PRODUCT

1DE SBHR
L=511 AP

ENERGY

AN 511.00

CR-5] AR 520.08
=54 M 310./76
) «&0 ar L3 Fod o bk
£ %

OUEN FTIOSTON PRODUCT
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P
5t
i ! }
Lol i el
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st i
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176.355

oy
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\
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i 1
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ol e UL
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LI R it e Y
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< &' b i
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B I
Lk id
v} 1

3600.

AREA BKGND
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€2 4,

1
)

210

(ND PC VERSION

LABN
26 .735%
9.83%
P9.40%
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28 00

10

=
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w28
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19,20
27 < 20
46 . 30

15.10

5.749
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DEC 88)

(PILE-UP CORRECTED)

SEFF
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A ;
NUCL IDE IDENTIFICATION SYSTEM (ND PC VERSION DEC 88) .
~

NUCLIDE LINE ACTIVITY REPORT PAGE 2
ELAPSED LIVE TIME: 3600. (PILE-UP CORRECTED)

}rURAL PRODUCT
uclr / 1-S1GMA

NUCLIDE 3SBHR ENERGY AREA BKGND TABN ZEFF gram ERROR
TH~-232 NP 238.63 0. 0. 44.60 0 .000E+00 .000E O LO00E O

At . - 0. 11.40 0.200E+00 .O00E 0 - D00E )
¥, 0. 11.80  0.00VE ~00 DO0E O LO00E  ©
583.1¢ % . S0  2°F O.0u0E+QQ OO 0 . O001
2 1. OF 0, 0. N @ O O00E #1710 OO () MWL
Q¢ 11 } f | 60 C.O00L 20 L 00 § Q008 C
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3 Mi , 2 ) ( 40 O OOE +00) OO0 ( . O00E '
3C) { 1) i () M ) RS TUIAY )
Q0 Z ] { 1 =001t . BASL
A \ (SR £30) (YO (1 00
l< . Q0 OEE + 00 GO G « QOOL (
(M) j () L1l 20 (1, (X 000 WO () - OO
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R 2 L A AT AP 55 RV 33 0 5T R W O A NS S P PR I 5 4O 0 NI TR e DB VB

NUCLIDE IDENTIFICATION SYSTEM
UNKNOWN LINE REPORT

ELAPSED LIVE TIME 3600.
UNIDENTIFIED PEAKS
-

! ) IT ENERGY AREA  BKGND
1 O 74 .66 b & 244 .
= 0 92.45 70. 210
Yy O 288.5%6 - 1. y g i
& O 427 .46 L25. 150,

i I 0 1764 .87 a2, .

17 0O 2615 .42 50
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K NUCGL | L NE RI
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5 ek L V27 .39
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(ND PC VERSION

(PILE-UP CORRECTED)
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.29 927.56
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NUCL IDE IDENTIFICATION SYSTEM (ND PC VERSION DEC 88) .
SUMMARY OF NUCLIDE ACTIVITY PAGE 4

TOTAL LINE3 IN SPECTRUM 17
IDENTIFIED PEAKS [
ENTIFIED IN SUMMARY REPORT k % § 64.71%

ACTIVATION PRODUCT
1-S1GMA

NUCL TDE SEHKR HLIFE QA UCt Jgram ERROR LERF
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MINIMUM DETECTABLE ACTIVITY REPORT (ND PC VERSION SEP 89)

PEAK WIDTH = 3.00 FWHMM. CONFIDENCE LEVEL = 4.66.

MINIMUM
L.IDE BK" ENERGY ucr /gram

‘£ 5
"f 112. 477.59 1.8594E~07
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F QM1 2 CST PRE DISCHARGE SAMPLE.

‘ .. .LTRAL FILE NAME: L940421.FEV
ta E DATE: 24-FEB~-94 12:52:00
S £ IDENTIFICATION: L940421.FEV
TYPE OF SAMPLE: WATER
3AMPLE QUANTITY: 584 ,10C00
SAMPLE GEOMETRY: LMARSOQ!
“FFICIENCY FILE MNAME. _ARS00 EFF

UNITS:

gram
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-~ SUIRE DATE: Z24-FLE- 94 15942 * FWHM(1332) 1 . 8«
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3 R S0 R SOk D O 0 3K 0 S R O 0 R K 3 3 0 o 3 e SO 00 OB R o R o w . it #
¥
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SUMMARY OF NUCLIDE ACTIVITY
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UP CORRECTION
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NUCLIOJ’IDENTIFICATION SYSTEM
NUCLIDE LINE ACTIVITY REPORT
ELAPSED LIVE TIME: 3600.

IVATION PRODUCT

.

"L LIDE SBHR ENERGY
ANIL-S11 AP 511.00

v

AREA
285.

CR-51 AF o520 .08 106 .
pia DR R 10,76 TH.
Al TP “whe
« 49 y O
! J 103 (L
o i
{i
8 [
LE 49 106G.
,ﬂ-\" FP L76.38 0.
.!
L L

fe A

PRODUCT

(ND PC VERSION

DEC B8 ) «

(PILE~UP CORRECTED)

BKGND

8.

153

1

0.

LABRN

6. 73K 2.942E400 2
Q. .83% 4.12¢E 400 3
1) A0 A 8 L b (10) &)

L QO i 1 O +1 () <}

OO0, O 1 5 i ) g 2

3
( 1
i ol
L2.20% 4,126E+00 i,
£ RO (), O0O0FE +00
>y .
4
{ M
Y
}
L } |

LEFF

PAGE

ucr /
gram
. 228E

. 726K

178

"
J0¢C

&0

1

250¢

ON0E

()

=7 L9695

h 8

1-SIGMA
ERROR

-8
7 8.88%9E -8

SORE g

M
o
ot
( (
] .-,.
st ol
! "-“.’i»“.)..’)(_ “
Q LO00f 0
' ]
L)
1
]



B S0 N B A B s T T M A T A AN A O S NTRAN P T TS S

(ND PC VERSION

NUCL IDE IDENTIFICATION SYSTEM
NUCLIDE LINE-ACTIVITY REPORT
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NUCLIDE IDENTIFICATION SYSTEM (ND PC VERSION DEC 88) .
UNKNOWN LINE REPORT »
ELAPSED LIVE TIME 3600, (PILE-UP CORRECTED)
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NUCLIDE IDENTIFICATION SYSTEM
SUMMARY "OF NUCLIDE ACTIVITY

‘ TOTAL LINES IN SPECTRUM
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TIFIED IN SUMMARY REFORT
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NUCLIDE LOENTIFICATION SYSTEM (ND PC VERSION DEC 88) .
UNKNOWN LINE REPORT e PAGE 1
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" NUCLIDE IDENTIFICATION SYSTEM

(ND PC VERSION DEC 88 ).
SUMMARY OF NUCLIDE ACTIVITY

PAGE 2
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ACTIVATION PRODUCT
1-31GMA
MUCL IDE SUHM ML IFE DECAY ucl Jaram ERROR LERF
NIL-511 Al 109 | 700 1. %41 7. 2Z8F =18 v . &6OE } 49 8%
‘- 5 o 2% 200 (11 I L . 8. 889 & i LT
) ‘ N 0 500 L O £ 4 087 3 ] ¢
{ 19 v | (1 1 f 1
| ! W H M
{ A B ) e i RO t
an ] (1 2 }
{L TFI i (3 f
4 o /
| U ¢ A g J 4
B E s LY L .00 L. 838 =7 L .54 [} 3.40
"\‘
|1 P ey
)|



- ’ F

T G

’ "
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\ THE DETROIT EDISON COMPANY

L 2T '

ENRICO FERMI I1

R R RN AR AR AR RN RN XK R R R XX

NR C /J4/ DI'S‘(’A
S?L‘T’ b\‘ o\t.vs‘, *'»sl"
o ke \AZY  ea 2-2M-AY
— L\ krs w o
bl$ chaw 3‘
GAMMA SFECTROSCOPY ANALYSIS REFORT
CHS ATTACHMENT # AMK )g 7
)
R lNFﬂR n Al ‘
FFRFOF\MEP« BY s
LT 2:259)
SIGNATURE /DATE
REVIEWED BY:
Q.8 z2his lay
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Detroit Edison Fermi-2 Power Plant 25~FEB-1994 00:3:59:157.26
AR N R R R R R N R R RN AR AR RN R R AN RN

Chemistry Department Gamma Spectroscopy Report

EEERRXEEAXAAARXAEXRRARERRERY Sample Parameters XXXEXXEXRXEKIRXXRXERXXERIRKRERR
.4tle: CST @ 4 Hrs INTO DISCH 2
Sample collection start date: 24-FEB~1994 23:27:00.00
Sample collection end date : 24-FEB-1994 23:27:00,00_
Type of sampie ¢ liquid
Sample quantity 3 1.00000E+03 grams~"
Bample geometry : MILL Operator: CWT

EXRTXAENRAIRLRRARRAXAXNEXEX Acquisition Parameters XEXEXEXKEXERXXXEXRREXKRXKXX
Detector number s DET1 _ Acquire date : 25-FEB-1994 00:09:39.95 «
Preset live time : O 00:%0:00,007 Elapsed live time : O 00:50:00.00
Elapsed real time : O 008030017 Fercent dead time : 0.00 % __

EEXESERRRRKRRXREXEXNREXEXXXY Calibration Parameters XXXEXXXXRRKKEXKEKXRAEAXEXKEX
Detector number : DETL Yearly cal date : 14-AFR-1993 15:01:38.€
Kev/channel 3 4.99974E-01 Zero coffset: ~32.6B064E-01

Dailv cal date : 24-FEE-1994 01:20:02.17

EXXXEBRRNRKNRAXIAAXXRXAAXRY Feak Search Parameters ¥EXXEKXEXEXXKKRXRKKERKAKXRER
Start channel : 100 End channel : 4096

Height sensitivity :  5.00000 Shape sensitivity : 10.,.00000

Maximum number of iterations to resolve multiplets : S

CHEEXEREERRXRRRXKRRRX Nuclide Identification Farameters XXREXXXXXXXXXKRKXKEXXX

qrgy tolerance : 1.25000 Half—-life ratic : 10.00000
coundance limit @ 80,00000 Library : HOT_CLNT.nlb .~
Efficiency file : EFFD1_MIiLL Efficiencies at @ Feak eneraqgy

Fost-NID Feak Search Report

It Eneray Area Bkond FWHM Channel Left Fw %Err Fit Nuclides

O 320.79 25 40 1.10 642.31 638 10 54.3 CR=31

Q 604,52 100 2 1.9%8 1209.70 201 15 17.2, C8-134

O 636.07 23 S 3.30 1272.78 1266 13 26.95 T 23/ -
O 661.81 73 9 1.86 1324.25 319 3 14.4 | C8=-137

0 795.83 46 22 1.98 1592.24 1389 9 23.2 Cs8-174

o 811.01 30 2 1.56 1622.%9 1617 15 38.4; CO-58&

0 1173.04 1357 4 1.62 2T46.42 2338 17 o2 CO-&0

O JI2.58 120 0 1.84 2668.37 2629 1% 9.1 CO-60
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R}ioctud Report

: lide Half-life
‘7f6 6.10D

Y

8B~129 Ssi7Y
b 4

1-131 8.04D
%

32 2.30H

%

Flag: "x" = Kevyline

Half-Life
Ratio
0.01 158.38x%
269 .90
480.44
749 .95
811.85
1561.80
Abundances Found =
0.00 176.33
380.44
427 .89%
4467.738
600,56
606.64
635,90
671.41
Abundances Found =
0.01 80.18
284 .30
T64.48%
&£36.97
722.89
Abundances Found =

505.90
922.65
935.50
630,22
650,60
&Lb7 . 6K
6469 .80
671 .60
727,00
772.61
812.20
954 .55
1136.03
1396.%7
Abundances Found =

0.49

L AT R {
Energy %Abund = Activity

98.80
36.50
36.50
49.90
86.00
14.00
26.77

65.689
1.50
29.33
10,38
17 .80
5.02
11.32
1.81

' 13.47

2.62
6.05
81.20
7.26
1.80
7.34

5.03
16.10
0.52
13.70
2.66
98.70
4.90
9.20
3.20
76.20
5.60
18.10
2.96
7.10
2.15

e NOt fOund =--
~== Not found ---
=== NOt found =--
-== Not found ---
9.451E-08 38.43
== NOE fTOUNG ===

Not found
Not found

Not found
Not found

Not found ---
Not found ---
4.,162E-07 26.49
weme Mot fOung ==
(Abn. Limit =

=== Not found ---
=== Not found
== NoOt found -—-
6.515E-07 26.49
=== Not found =---

Not found ---
Not found ---
Not found ---
Not found ---
Not found --—-
Not found =---
Not found ---
Not found ---
Not found ---
Not found ---
2.023E-0&6 3I8B.43
—=e= NOt fOund —-—
=== Not found ---
-== Not found =--
(Abn. Limit =

L 1=-Bigma
%ZError Rejected b

Abun.

Abun .

68.40%)

Abun.

Abun.

67 .00%)



'Iht.rfarcnco Report . Page 1 2>
Sqmplo ID :+ CBT @ 4 Hrs INTO Acquisition date : 25-FEE-1994 00:09:39

Ne interference correction performed

-
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aer . 3
- BT,

g -Brief”Nuclide Activity Report® " . Page ség;3
. Sample ID ; CST @ 4 Hrs INTO Acquisition date : 25-FEB-1994 00:09:3%
‘ ’ ' C A

Atﬁ;f Report el af
Nuclide Activity 1-8igma
uCi/gram Error
CR-31 2.630E-07 1.427E~07
Co-58 8.137E-08 3:127-08
CO-60 85.096E~07 4 ,.652E-08
Cs-134 2.021E-07 Z.471E-08
Cs-137 1.888E-07 2:.712E-08

Total Activity 1.24%5E~06
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FE~-39
Cu-64
IN-65
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FERMI 2 CST SAMPLE. 12 HOURS INTO DISCHARGE. 2ND CST SAMPLE.
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_ APLE DATE: 25-FEB-94 07:30:00
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TYPE OF SAMPLE: WATER

SAMPLE QUANTITY: 501 .1000 UNITS; agram

SaMPLE GEOMETRY : LMARSOC
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'; NUCL 10E IgENTIFICATION SYSTEM , (ND PC VERSION DEC 88)
NUCLIDE LINE ACTIVITY REFPORT
ELAPSED LIVE TIME: 3600.
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(PILE-UP CORRECTED)
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NUCLIDE IUENTIFLCATION SYSTEM (ND PC VERSION ‘DEC 88 )

NUCLIDE LINE ACTIVITY REPORT
ELAPSED LIVE TIME: 3600. (PILE-UP CORRECTED)

PAGE 2

)JRAL PRODUCT

Ucl /

NUCLIDE SBHR ENERQGY AREA BKGND SEFF gram
TH~232 NP <98 .63 66 . 158, ; 5.0 ) 4.361E
O . 000f .O00E
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NUCLIDE IEENTIFICATION SYSTEM, (NOD PC VERSION DEC 28)

4

SUNKNOWN LINE REPORT

ELAPSED LIVE TIME 3400.
UNIDENTIFIED PEAKS
) IT ENERGY AREA  BKGND
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2 Q 238. l‘i &G '/\
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" NUCLIDE IDENTIFICATION SYSTEM

SUMMARY OF NUCLUIDE ACTIVITY

TOTAL LINES IN SPECTRUM
' DENTIFIED PEAKS

NTIFIED IN SUMMARY REPORT
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NUCLIDE IDENTIFICATION SYSTEM (ND PC YERSION DEC 88) &
UNKNOWN LINE REPORT PAGE 1
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NUCLIDE IDENTIFICATION SYSTEM
SUMMARY OF NUCLIDE ACTIVITY
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Chemistrv Department Gamma Spectroscopv Report

EXERELERALNRNAARALRANNE2Y Sample FParameters IXSF3X2XXRRRRaa s a2 arxsdiaxs:
. Lley CST
Samplz2 collection start date: 25~-FEB-1994 O7:20:00,00
Sample collection end date 1 25-FEBR~-19%24 O7:1Z03100,00
Tvpe of sample : liouid
Sample quantity 1 9.99900E+02 arams
Sample geometrv ¢ MILL Jperator: RS

EEXF XXX ERAIXERAAKRARRXSE Acauisition Parameters SEFXXXFERXAAXFATAIERAIL 208
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EEEXXRTXKENERRXXIRRNERXNEY Feak Search Farameters K33 iXI3RRXKkERRFadc4ass0as
Start channel : 100 End chnannel : 40%6

Height sensitivity : 5,00000 Shape sensitivity 3 10,00000
Maimum number of i(terations to resolve multiplets : S

YOYEEERRRXXXXRXIKXIXERKK Nuclide ldentification Farameters KXXXXXIARR4is:2:i223%

}gy tolerance : 1.25000 Half-life ratic : 10.,.00000
mwdndance 1imit @ 80,00000 l.ibrarv § €07 _CLNT.nlb
Efficiency file : EFFD1_MiLL cfficrencies at @ Feak snerg

Fost-NID Feal Search Report

it Eneray A Bkond FWHM Thannel Left Pw UZ-r Fik Muc !l ides
Q J20.54 o 484 O.74 &41.849 &87 10 %9.> oR-"
0O T64.81 28 38 0.7 730.38 726 12 %1.4 T-131
O 511.86 40 16 85.21 1024.86 1015 18 24,2 Auu 3
O 568,94 28 11 3.9% 1178.67 1137 11 29.° s /Ty
G 604,98 9% AY 1.840 121C.69 1203 1s 18.7 €sr vy
QO  &38.60 13 8 0.90 1271.92 1267 8 44,8 g Ay
0  661.90 %4 2% 24 1324,%2 1319 13 22.9 rS=4
0 B802.14 14 S 1,48 1604.94 1603 8 8.0 Csedy
0 9%%,%7 12 11 1.31 1913.78 1908 11 460.8% o —
0 1173.12 118 7 2,09 2386.,70 23380 16 10.6 CO=a0
0 1332.62 L1k Y 2.14 266%.98 26%9 14 9.7 vl




HaltT~Life

clide Hal*-i.fe Fatin Eneragy %“Abund

"o 2 £ VY 0. GO $11.00 179.80

1274.54% 99,94

4 ” % Abundances Found = 64,27

SE-120 r a0 g i 4 0,00 176.33 6.89

I180.44 1.50

427 .57% 29.33

467.38 10.3T5

&O0 , 56 7 .80

&H0hH ., 64 5.02

SIN, 0 11.352

671.41 1.81

mshundarnzcee Found = 13,47

-S=14 g . OO 127 .42 2.90

475,35 1.446

S6T.23 8.36

267.32 15,43

&04.70% 97 .60

795.838 8%5.40

801.93 8.73

10%38.87 1.00

1167 .74 1.80

1369,.,18 2.04

N 1400 ,00 O, 00

) 1894 . 00 O, 00

4 “» Abundances Tound = 851,45
~laa A" = lHavliinas

1-Sigma
%Error Reiected bv
J.703E~08 24.18 Abun.

Activity

--="Not found —-—-
=== Not found --- Abun.
~== Not found —=—-
~== NOt found =--—
-== Not found -=—-
~== Not found ~=-
-== Not found -—-

2.369E-07 44.79
-=~= Not found ---

(Abn. Limit = &8.40%)
-=~= Not found =--- Abun.
=== Not found —=—-
=-== Not found ==~

T.39FE~DT7 29.46

d.316E-07 18 .63
-== Not found =--

4.137E~07 3I7.97
-== Not found ---

-== Not found =---
-== Not found =---
-== Not found -—--
-== Not found ---
(Abn. Limit = 75,00%
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gief vucdiue SGctiviiy Report . Fage, 3
Sawple 1D e Acouisition date : 25-FEE-1994 08:10:14°
P

T QT. :'E.‘_‘u, 3

‘ % Nuclide Activity 1~8igma

K uCi/aram Error
CR=-31 s 767E~-O7 1.481E-07
CO-60 4.927E-07 4., 875E-08
i~121 2. 765E-08 1.936E-08
CS~137 1.414E-07 3.244E~08

Tetal Activitv 1 1.048E-06
+ 1L QqTLE-T ((S 3¢)
r.23&-6

e e o e




Minimun Derectable activity Report

Energy
(keV)

1368.93
810.76
1099 .22
174%.,.90
1113.92
504,70

(uCi/gram)

3.0823e-08
6.95992E-08
1.1207€-07
1.3686E-0D
1.2469E-07
1.0048E~07
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B T T 25~-FEB-94 13:22:39 KRS K KKK K K K
0o O o R o RO R o o K RO o o K K 0 K K o K o KK K

“EQMI 2 CST SAMPLE 16 HOURS INTODISCHARGE. 3IRD CST SAMPLE

" .. CTRAL ("ILE NAME: L940511.FEV .
" PLE DATE: 25-FEB~94 11:30:00
SAMPLE IDENTIFICATION: L940511.FEV
YPE OF SAMPLE: WATER
SAMPLE QUANTITY: 500. 100 UNITS: dram
SAMPLE GEOMETRY . LMARS00 :
SFICIENCY FILE NAME: LMARLOOLCFF :
P IR E P ET T IRERFT LTI ST ET I LI ST LTV ERET I FTES LT LI F & 4TSRS F8 8 L2 P+

~wwbaiRE DAT Z25~FEB=24 12:01 .13 * FWHM(1332) 1.88¢
RESET TIiMELLLIVE )2 2l i OBOMSITIVITY o - DO
wARMSOl REAL (IMo: 24014 ¥ SHAR ARAMETER =G <A
G SED LIve: TIime: 6040 E N LTERATIONS A
2

o 0 S SN MR S 1 K 3B 3 S R R Tl ke o ol o 20 e i o o o O S o e SOk e

R #IENE < LERARY tMAS TR o4 ]

L2 URARTE:; O P O 2 2t CERGY I Y S8 L
¥ ¢ ) tRLF { 4]
P v UMDANCE L

\
Y ) 7l
Mo i i b 1 £
b ¥ i il t )2 3

< 74 " { -~ d 0% 2% . &
) ) 520 3 i H 1O ‘4 ] 3 0 « ’
RACL TN & ! ISV ¥ i L & 24 F b ) 2L =% 4 L
U 428 . 29 LA N ¢ 2 d (Ade 12 2 I2E~Q2 Z24.4

¢ Q S1f .9 291 . 24 4 L O v id-d Q9L 19 B.QFE=0Z 11

¥ & s J D . A Ji 111 35 XLV 5 83.98E~03 32.8
0 269.1] B 4 4 L12¢& . 9% 1172 10 2. 43E~Q2 207
: £ (10 T2 IS | 265 L § - LZ202 . 4, 11 1 7.91E~-02 13 3

1¢ | GG i 4 10, 1524 .00 1 ¢ 7.4 2E =02 1.4

&4 ) TS . Y8 P & 1C b &y L7 / Lasl) G o (502 ik

42 ST 2P I s 34 } 164 16,3 11 Z.2BE~O 24 .5

Ao @ A178.7 3L 4 i 2415.13 o W 1l .94E+-0] i

45 O laS2.4 470 p & y Pl 2745 1 1.18E=0C1 .

& Q 1460, /1 215« LS Lo 74 SOZ2E .08 2015 18 5. 97¥8+02 5

4 & 0O 1764.7 50 . v, 4 ~ oG GE 3 1o~ 0E 1%.

i O 2614 .7 5 4 P 873 : L. 59l Ve 2.3
PEAR SEARCH COMPLE TR LRRLY & Nu PC VER31ION NOV 8% )
FULSE~PILE I CORReCTED: Dot . ORREGCT LON 1.000

UNCORIR. LIVE TIME: 6O, CORRECTED LIVE TIME: 3600 .
MKO3T ENERGY AL A GE L = Wit THANNEL  LEFT PW  CTS/3CC S[SERR
&>
54 < i - DN P A i e B . 7 Pl SR 1Y i &t AL B2 S8
2 0O v2.71 D = . 101. &1 312460 L14 5 L.45E<02 32.5
- S <. 320,28 85. ¢ LSl 1 . 3¢ BT 51 P4 0 2iBTE-0Z2 29.5



5 0O 428 .59 98. 110. o b 827 .69 822 12 2.72E~-02 24.4
é& 0 510.98 291. 124, 2.19 1003.11, 995 19 8.07E-02 11.%?
7 O 565.35 g 27. 1.0% 1i1i18.85 1117 5 B.9BE-03 32.8
8 O 569.17 88. 4. 1.22 1126.9% 1123 10 2.43E-02 20.7
I ? 0 604 .61 263. 154, 1.31 1202.43 1197 18 7.31E-02 12.3
0 661.71 299 . LDE > 1.53 1324.00 1316 17 7.19E-02 11.4
NS O 795.98 236 . 4¢ . 1.59 1609.87 1605 13 6.54E-02 9.2
& QA 811.20 82. az. 1.29 1642.27 1637 11 2.28E-02 24.8
3 0 3173.27 482 . 42, 1.B7 2413.13 2407 17 1.34E-01 'S5.7
14 0 1332.49 426 . of 1.89 2752.10 2742 18 1.18E-01 S.7
- V] 1460.71 -4 & n e 38 1.74 3025.08 301% 18 5.97E~02 e
L& J L7664, 18 2.12 3672 .47 ) L& ratiaed
i 0 2614 2 . 1
"L E=uUl CORRLE
_—



ELAPSED LIVE TIME:

VATION PRODUCT

- AIDE SBHR
ANIL~-511 AP
eR-51 AR
-0-58 Ak
20 60 AR

ENERGY
511.00
320.08
8l0.746
L1788 22

1232 .49

N FISS1I0ON

Ei CMNCRGY
N o L HE)
% QUL |
CodeCe . P
T22.8%
RO 1
AR T NE LY
- WO . 0

S1lé.920
FP 563.923
6922 .80

§ ; ¥
{ L7 e vidd

G0N
] Mo
= 56D .2
Pl
GO4 .70
.30
Lo e 4

NATURAL PROOJCT

NUCL IDE LN RGY
o ";0 Nf L4946 ,‘..L
RA~224 NF

SEHR

80.21
241 .98
225,21
Dol PE
(09,31

1120.29
1298.11
L764 .49

e P T
“ L‘.“‘ - e

PRODUCT

AREA
2921.
85.

an
832.

48%2.
426 .

,pe
[ LN

W S
).

AREN
b 1

.

Bie
0.
C.
O.
50,

(ND PC VERSION

DEC 8g)

(PILE-UP CORRECTED)

BKGMD
124.
8%

-y
LIL -

4%.

e
L

B GND
Q.
151 .
29 .

il 18

SABN

26 . 75*

© . 83*
99 . A0

100 .00
LOG . OO

Al

19 . 20%
7O .60%
- .'(-

IEFF
2.94IE+00
4.124E400
2.097E+00
1.&00E+00
L.ASTEACO

o

YO 1 i
16 4 O

YOOE 41300

0000 0

Ef
O 2008 +0C
4.,124E+00
2.73IE400
O O00E +0¢

{ 1) I
- &g + L
) O] i)
W IR M
) (911
10t
y ’ "
GO 2E 40
2. 127E+00

QOOE+0Q0)

454 C+00

SRS
L. J36ZLE +(

O 000E O
O O0O0F +O0)
OLO00C+00
0. 000F rCGO
0, 0008 +Q0O
0. 000E +00
0 O00E +00
L. 18LE+00

0L O00E 40t

ucr /

gram
2:242E ~7
S.1B67TE =7
5.900E -8
& BLPE =7

‘ ‘S('),'} '. - .'

s Ui
L0
1.652E
2.541 ~B
OO0
PO i
1268

W) t)

L D00 (

e

L= Lt
..‘A,‘ '.[. Ly
. 000 0
000 ()
. OO0L
Q0 I
QOO

L O00E Q)

OOO0L

O3 AR 3 A 4, 0 N OO 500 5 4 0 M S0 A Y

NUCLIDE IDENTIJ&CATION SYSTEM
NUCLIDE LINE ACTIVITY REPORT
3600.

1-SIGMA

ERROR
2.67TE -8

.248E -8
l.465E ~8
2090 B

A ey =
£ w o 1
) Me
. > LM
FE
Vi
(2
1)

.u,)(),:_ Q)

A
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Q87T IE =8
8.345€ ~9
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=
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310
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OOOL
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NUCLIDE IDENTIFICATION SYSTEM
NUCLIDE LINE ACTIVITY REPORT

ELAPSED LIVE TIME:

\\pRAL PRODUCT

NUCLIDE SBHR ENERGY
TH~232 NP 238 .63
358 .32

4

3600.

AREA

JHEC 88)

(ND PC VERSION

(PILE-UP CORRECTED)

BKGND LAEN LEFF
0. 44.60 0.000E+00
0. 11.40 0.000E+00
0. 11 .80 0.000F +O0

50 . 25 0O.000E+00
) 27 . 7€ Q. Q00E +00
O 1€ ¢ O.000F 4
{ ) * ) OGO 4 Of
1 )
) 4
‘ 0
(;I‘\ ( () V OF

PAGE 2
Lex / 1-SIGMA
gram ERROR

. O00E . O00E 0
OD0OE O .000E ©C
QoL () OCGUE L)
. 0O00L 0 . 000L O
O0O0E 0 QOO0E 0
ONDE O 00 g
f { O



NUCL «DE IDENTIFICATION SYSTEM « QND PC VERSION DEC 88) .

UNKNOWN LINE REPORT PAGE 3

ELAPSED LIVE TIME 3600. (PILE~UP CORRECTED)

DENTIFIED PEAXCT
IT ENERGY AREA BKGND FWHM CHANNEL LEFT +PW CTS/SEC %ERR REFF

l1 O 74.77 -l 120. .96 74.41 73 & 1.44E-02 38.6 2.94E+00
2 0 ?22.71 9% 193 « 8l 112.60 111 & 1.45E~-02 32.6 4,59E+Q0
0O 428.57 28. 140 N & 827 .69 822 12 2.72E-02 24.4 3.35E4+00
O 176479 U - 38 A G 17 665 13 1.38E-02 12.5 1.192C+Q0
) 2 §. 7 - &« d 41 2579 13 1.5%4E-02 19.8 &£.88E~-01
MOT meEc TIHG SUMMARY CiilTERIA
Wt Ll HEE fi i Y n $134; i 0
[l " LI ki
51 \ i QFE +10Y 1. 000 J Y . 523C |
22 | 1) LE0( (Y (RINIe N . 4E 4 30 ETR [EAET
{=2% Gia . OO+ 1 OY L 000! 5l ’ 20 . 12% }
-~
\
/
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NUCLIDE IDENTIFICATION SYSTEM (ND PC VERSION DEC 88) .
SUMMARY OF NUCLIDE ACTIVITY . PAGE 4

" TOTAL LINES IN SPECTRUM 17
"SIDENTIFIED PEAKS 5
TIFIED IN SUMMARY REPORT 12 70.59%

ACTIVATION FPRODUCT
1-SIGMA
NUCLIDE SUHR HLIFE DECAY UCl /gram ERROR “ERR

AaNIL~-5%11 A LO2 . 70M l .46 P PR A 2.5007E ~B 11.%8
CR-5. Al 27 .700 . 0C1 3.16/E ~7 o, J48E -8 29.51
=0+ 5 A 70, 30D P OO0 g . 200! -8 L . AL 5 a3 24,83
wl=64 Fil 19225 .00 QO £ . B0 i Foels -

AL cuEN F13 O PO

g
VUiek 4t Stk HLIFE DECAY UCL Jgram HROF Wl RK
i ™ aab )4 ) 1 4F ! P 15
A 4 e A T
i 11
HJCL 2 O NEE e d 0 Y UC | gram SR sERK
tH= 0! ' 55 . ZéM L 020 R ' bo 3 o ?.31
-3 5 R FF £ . 7O A J e 4 ZatLE £ . ok A = 1
CS~134 P 7D9.400 1. 000 1.556E 7 1.936E -8 12 .32
’iﬁi137 Fp SR 17Y 1.000 1.876E -7 21328 =8 11.57
\
/
M AL K
D & S s kf=E LB LC] I En 8 ER
J | { ] 3 y i i p L



MINIMUM QETECTABLE ACTIVITY REPORT

PEAK WIDTH

‘\Tyxoe

BE~7

NA~-22
NA-24
CL~-38
AR-41
3C~4¢
MN~54
MN- S

i
.0
i1=65
A=
IN=65
IN=-&EIM
S~ 74
l; 1
{13 $ 4

F=91MD
Y =92
y=93
IR-95
LR=97
NE -~ 924
NB-95%
NE-~9 /0D
MQ-90
MO~-99
FC=99M0
RU-103
RU-105
RU~106
AG~110M
CD~109
SN-113
24
L25
123M

(ND RC

3.00 FWHM. CONFIDENCE LEVEL =

BKG

87.
18.
22.

- I

Jk o«

el.

ENERGY

477 .59
1274 .54
1368.353
2167 .51
12935 .64
1420 .51

834 .83

6aé . 7%
LOP? . 22

v 22 .00
1481 .84
LIQ5

t r t
hddhsd. D

- ’
4358 .65
e ‘
459 10
- .
ra 2
2.2 - J
€0

Jl_ J 'lr)
‘, ": ! L
LOZ4a , 3(

54 . A
266 .90
756.72
742 .36

765

702.67

. I 4

1024 .50
L i
&Jil o« I™
73%
140 .51
497 .08

24 .50
G2l 849
T
LS ra

88.03
371 .69

GOZL LT

& & PP

MINIMUM
UCl /gram

1. 92L37E-D7
1.8953E-08
2.5506C-08
0.0000E400
4.1001E -GS
3.2434E~08
o . 0992E 08
G . FA8LE ~O
L 4020F 08
l.6859E~08

w

L. 1567E~07

" ¥ 7
< RSN T ER @ ] {

&. 719208
2:-1527E~08
5.108317-08
Ut ~L2
L B £)
'
){v" ()
2. 4BB%E-0

LA FOSE ~ 00
6.9899E~08
1.4112E-06

5128E~07

1Al 0
N 5 R R
| 7 58 )7
«-/ ] Tt
- 35 e
l. l){ ’\

AP L 33
2013 SE
L. S TE=NT
4.4330E~0O%

> TALAE {)
& - PAVIIS O

Z2.9184E-08%
2.5268BE-08
3+ 26 1LEE ~¢
22874 -8

«2554L~07
» .(.,,r 08
C 08

Lieh

7YY 3
4.0171E~0
(ISR

! Haq O

VERSION

4.66.

SEP 89)
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Ll
3.00 FWHM. CONFIDENCE LEVEL =

BKG

149,
60,
81.
56.
18.

100,
a4

L57
10
36

| I

20 .

ENERGY

228.
667 .
27,

16
&9
87

847 .03
12¢0.41
165.93
a0 . 2>}
o
&2
&% F
',/t, 4
4 ) A
\ %
i
4 “
1.  J
VA
'
| 7
L&
LAY +
| ST
A 5
a4 27
+
a 5
'Gid
L2
| ()
R L
s '

MINIMUM
Ucl /gram

1.9282E-08
2.9120E-08
2.4840E-08

6.1423E-08

7.2887E-08
- www
] . Soa8E~07
4. .2721LE~0O8
1.6625E -0

10O
/4550 0O

&3
$4 O
i}
=0
(152
) | I./I\ O/
3E )

.

b 4

602 (y$
1) J
) )4

.4832E-07

.4773JE-0O8

R

& 2416E-0Q8
IR2E - 08
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25-FEB-94 13:25:53 KK KRR R

LRI R R R
0000 R 0 B R B 0 R O ORE OB e 0 o R R0 R 0 R o e o ok R O o

FERMI 2 CST SAMPLE 16 HOURS INTODISCHARGE. ZRD CST SAMPLE
TRAL FILE NAME : L.9240511.FEV
LE DATE: 25~-FEB-94 11:30:00

SAMPLE ITDENTIFICATION: L.L940511 .FEV

FYPE OF SAMPLE : WATER

() 1 OO

SAMPLE QUANTITY

L OUOM Y L MiaR!




4

5w(é~qocnbcu

320.28 85. 151. 1.10 597.10 594 10 2.37E-02 29.5

CCOCOO0COCO0O00CC

~
~

564 .02 i 138 104. 1.09 690.22 683 13 3.226-02 21.1
428.59 98. 110. Ve 827 .69 822 12 2.72E-02 24.4
510.98% 3. 124. 2.19 1003.11 995 19 2.5%9E-02 47.4
565.35 . b W 2% 1.0 2119.85 4137 5 B.98E-03 32.8
569.17 88. 64, 1.22 1126.99 1123 10 2.43E-02 20.7
604 .61 263. 154. 1.31 1202.43 1197 13 7.31E-02 12.3
661.71% 204 ., 102. 1.53 1324.00 1316 17 5.65E-02 16.4
795.98 236. 4¢. 1.59 1609.87 1605 13 6.54E-02 9.2
811.20 2. 82. 1.29 1642.2 1637 11 2.28E-02 24.8
IAVE 27 482. a4%. 1.87 2413.13 2407 17 1.34E~01 E£.7
L1532 .49% 530 1.89 2752.10 2742 18 1.05C~01 o |

460,71 KEV PEAK
L764.790% L IGT2 .47 566 18 8.3JE~(Q4 wrwk
6&la ALV | 1



UNIDENTIFIED PEAKS

'T>IT ENERGY AREA BKGND FlWHM
e O 74.77 &% < 120. . 96
2 0O 922.71 v I8 101. 6l
5 0 478 5% 98. 1305 o )
16 0O 1764.79 & - 2
[NES WUT MEFTING SUMMARY CRITERIA
K S T ENERAY e | DECAY
| 3. ‘ < 000
} 5¢ { L. ODE + als
] P ¢ LY (3 Ot

" _NUCLIDE IDENTIFICATION SYSTEM
UNKNOWN L INE REPORT

{ND PC VERSION

CHANNEL

DEC 88)

LEFT

i 4
7

1id

2D

L L

-
oGED

CTS/SEC

2.924E+00
4.5%2E4+00
24.4 I.35E+00
KRk ] 12E+00

SRR



NUCLIDE IDENTIFICATION SYSTEM
SUMMARY OF NUCLIDE ACTIVITY

TOTAL LINES IN SPECTRUM
3 IDENTIFIED PEAKS
NTIFIED IN SUMMARY REPORT

- .

ACTIVATION PRODUCT

NUCL IDE SEHR HLIFE DECAY
ANIL-511 - 109.70M 1.463
CR-51 “ar 27.700D 1.901
.0 £ A 70,800 i 18
w85 k! 1925 .000 i U
ALLCSEN FLIOSION PRODUCT

‘lU\.‘ s-.)‘.. (:H’\ r;L 1i L I .,.Cr.Y
k=1lei P2 3,040 34

N | MM

J ) \]:l' ||L.i?k L

'{ o RPN L I b Pt A ]

R b 2,700 L.O4Ld

Rl g 755.100 4. O0D0
k& 137 FP 30.17Y 1.000

(ND PC VERSION DEC 88)

15
a
11 73.33%
-
Ucl /gram
7 .190E ~B
9« MBTE =7
5. 200E }
D+ P Ak
JAram
714E -8
/gram
L. 6ESZE
Z.941E
1.8968 =7
1.474E -7

PAGE 2

1-S1IGMA

ERROR
5.408L 3
7 .248E &
1 .465E

2. 791t

1 3 L LiMe
cHRROP

"LITH¢

- 1GMA

ERROR

VL TTE

2. R4 5E ;
L. Ti6E -8B
2.416E -8B

-
SLRR
a4, .52
g
24 .83
-

)

'\

l r

Se iR
ey 61
oL .t
B T
P P
16 .39
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THE DETROIT EDISON COMPANY
Ay ENRICO FERMI 11

FEA A A KRR AR RN RN SRR KRR KRN RN RN RN RN R KRR Ry a5

~ 4
AR AR AN RS R A
‘F\.".":‘; :"4"' ;‘\" Y a0 wwh
' AR 3‘5‘1"‘39
HRpybs B

RaMMe SFECTROSCOFRY ANALYSIS REFORT

CHE ATTACHMENT # _Puy €7

N - e e it .

) CST 1€ H pore SPEcT

/%
s 1.3a £-¢

- »

REVIEWED Bz
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% Detr it Zdison Fermi-2 Fower Plant 2E-FEBR~1994 12:41:40,48% 3

" '3 IR P R R 22 S 2 T It 33%13 %1152 2 32222ttty
ThemLs 0y Devartment Gamma Spectroscopy Report

TASARAE VR L AAL AR i kakadus Sample Parameters KXXXEXEXRREEAXRARRRXRRXNAXRRRR:
‘

Lid! L&ET
Samols (ollection start Jate: 25-FER-1994 11:30:00.00
Aamol s collevcion and date . 25%-FEB-1994 11:30:00.00
TATR DT 2 amifind | 2 + tiguad

Laifiih T 2liabit § LLNOOL20E~OT grams

Al d o sy 3 MALL Operator: kas

SR HF AL RAA YRR ARS S AEREXKXSEY Acaouisition Parameters EEEKXKEA KR KRR R AR KA XX F R Rs

et Lor Oumbe + DET] Acguire date 3 25~-FEB-1994 11:51:19.06é
-resst | 3 Mime 3 0 O s BG00 , 00 Elapsed live time : Q QOO &0:00,00
'apaed raal time D ODsSQi00 17 Fercent dead time : 0.00 %

FELRARRA AR AEANR XY Cal ibration Parameters XEXXAXEXXKKAKEXRIKRRRFRKERER

@tes o W BT 4 DET 1 Yearly cal date : 14-AFPR-1993 15:01:38.
SLA : 2. 79924E~01 Zero offset: -I.352838E-01
LR eo=-FER=-1994 01312:121.13
SAB R AL L L ER R RE s s NREs Fear Search Parameters XXEXXRXXXXXKXXRKIIXERERLX A5
E U At ol ’ 20 End channel : 4096
icht sensi Livity 1 B.00000 Shape sensitivity i 10,00000
1AL nosre 21 atrtmrations te resolve multiplets : §

CRAsLAsbRir AtdaRakd Nuclide Tdentification Farameters XXRXRKKKXRKXEXEATRXXS

"Il rolErance l . 29000 Half~life ratioc : 10.,00000
,j:a:m« tamit 1 30,00000 Library : HOT _CLNT.nlb
EFfica i 3 EFFDL MiILL Efficiencies at : Peak snergyv
AN f‘t-:lrh Y
LS Hl and  FWHM Channel Left Pw %“Err Fit Nuclides
= ew 1.33 &41.78 &37 9 27.9 CR-31
- R 28 3.31 1210.,28%8 1205 18 19.28 C8-134
o . 19 0,92 1272.93 1264 19 43.2
v 19 1.82 1325.44 1717 18 18.2 C8=137
- ! e 1,856 1891.99 L19B7 14 17.9 C8~134
5 .22 1622.85% 14618 g 21.6 CO-38
& L4l 2347.27 2336 20 10.1% CO=-50
13 2:1%5 2660.14 2636 21 11.8 CO-&0



HaoporTn

Halrt-]ife
e l..”‘

/ﬁ: . 3OH

Feviine

Halt-Litfe
Ratio

0,01 158.58%
269,20
480 .44
749 9%
811.88
1961.80
Aabundances Found =

- - o
" & 70D a Wi

280,44
4.7 .89%
463 .38
400 , 56
a0b .68
658 .20
H71.41
Abundances Found =

30,18
284,30
ThH4 L. 458%
(3-:6 . °7

Ted«89
Abundances Found =

0, O

4 44 3 D

A
o
<0
C.

0.8

.
on

B G

A cn

oM

C
T Lo |
.22

H50, 60
Y-V -S4
HES .30
671.60
727 . Q0
7 iaasd}
31,20
84,58

1186 .03

1598, 87

Found =

>

mbundances

Enerav %Abund

98.80C
=6.50
36,80
49,50
846 .00
14,00

26,77

.89
1.:.20
0.3
1032
17 .80
9. 02
13.38%2
1.81

i%.47

2.62
6.08
81.20
7.26
1.80

-
o

RO
16. 10
0. 22
1370
Z.66
98.70
4.90
- Wl
b ¥
74 .20
DG
18.10
2:.76
7430

2.1%

1-Siama

Activity %“Error
-== Not found ---
===~ Not found -=-
-== Not found ===
~== Not found ---

?.816E-08 21.056

Not found

Reiectea bv

Abun .

== MNot foOound === AU .
-== Not found —-—-
-== Not found -—=-
== Net found ===
-== Not found =—-=-
-== Not found =--
4 .322E~-07 43,23
=== NOt TOUrg ==
tRbn. Limit = &8.40%)
-== Not found =--=- Abunr.
=== Not found —--
- Not fOLUNY —=—-
7 . 69BE~-O07 43T.27
-—-= Not found ——--—
~== Not found --- Abun.
== Not found -=—-—
~== Not found ~-=-
=== Not fOung —--
-== Not found ==-
=== Not found ==—=
~== Not found =—=-—
-== Not foungd -——-
-== Not found ===
=== Ngt foung ==
1.890E~086 21.56
-== Nct found —--
—== NoOt TOung ===
-== Not found —--—-—
(Ron. Limit = &7 .00%



‘ " 1'%

irnterference Rerort ’ Page :°
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Br et wuclide Scrtivity Redgort
JSamp.e 10 : nat '

ef Keur

Nuclide

CR-851
£0-58
CO=60
C5-134
CE-137

Total Activity

Acquisition date @: 25-FEB-1994 11:01:.

Activity
uCi/gram
4 ,166E-07
8.4465E~-08
S.036E~07
1.890E-07
1.944E~07

1.Z8BE~-06&6

1-Bigma
Error
1.160E-07
1.825E~-08
5.776E-08
2.877E-08
3.947E~08

Faoe



MAnLonun

-

’ >\)] vde
3 ¥
-89

“U-64
IN-6T

Detectab le Acivity Report

—

Bockand

Suim

P
e
1
1

.

Energy
{heV)

1368.53
1099 .22
134%8,.90
1118.353

MDA
(uCi/qQram)

4.1874E-08
1.0618E-0Q7
1.1215E-09
1.2769E~-07



-

PRE-RELEASE D #0“MATION ¥ @

Release Permit No. 94CSTI
INIT

1. Discherge Monitor reading: DA |
2. Circulating Water Decant Monitor reading from Recorder D11-R806 on :

Paoel H11-P842C540 in Main Control Room:
e 230 pm

3. Circulating Water Decant (CWD) lise % flow from Coantrol Room Recorder N71-R802:
515 %

Flow in galions per minute = 51.5 % flow x 30,000 gpm maximum flow x 0.01
= 1.555+04 gpm

4. Maximum tank discharge flow rate: 4.00E +02 grm
(normally 50 gpm for Waste Szmpie Tank discharge)

5. Tank Volume to be released: 532,980 gal
(from 23.718.05, Att 1, Page 1 for Waste Sample Tank)

6. Tank Volume to be released in ml: Vol in gal x 3785 =  2.02E+09 ml
7. Calculation of dosc equation multiplication factor (pre-release estimale):

Multiplication Factor = 1.67E-02 x Tank volume (from past 5 above)
CWD flow rate = §

1.15E-01 = 1.67E-2 x 532,980 gal
{.SSE+™ gpm x §

£ Discharge Monitor Sensitivity:
cpm
1.60E +07 /(uCi/ec)

Performed by: ~ 2-2 j—ig]
. Si Date
Reviewed by: @@@m '3‘15)"(
Signature / Date
Reviewed by: \ (CSTonly) [ ] NA
Sigoature / Date
| |
Equivalent to 62.000.120 Attl P1/1 010394 DTC: VSSURV  File: 1202

W————— 5 - -




’ CALCULATION OF MPC FRACTION CERTIFIED TRUE COPY

: Release Permit No. 94CST1 INITIAL.
Type of Sample: CST , JATE:
Col. 1 Col. 2 Col. 3 Col. 4
Isotope Cone, (wCi/ml) MPC MPC Fraction

1. Crsl 2.89E07 5.00E-03 5.78E-05
2. MosS4 4.31E08 3.00E-04 1.44E-04
3. Co® 5.06E-07 3.00E-0S 1.69E-02
4  Cs134 1.64E-07 9.00E-06 1.82E-02
5.  Ce 1.11E07 1.00E-08 1.11E-02
6. 1131 7.30E-08 1.00E-05 7.30E-03
7.
¥
9.
10.
1.
12.
13.
14.
15.
16.
17.
18.
19.

CESRZSURNBREERES

Reviewed by: \ \ | (CSTonly)[ INA

Equivaleat to 62.000.120 At2 P1/1 010394 DCT: VSSURV File: 1202




v CIRCULATING WATER DECANT MONITOR SETPOINT COMPARISON

Release Permit No.  S4CST1

1. Estimated Circulating Water Gecant Monitor alarm (high high)
setpoint based on nuciide mix of batch lo be reieased =

(Cr-61 conc (att 2) x 0.098 x 2.7E+8) + (Total conc except Cr-51 x 2.7E+8)  Circ Wale:
+ Decant Monltlor =

MPCF (At 2) x 2 reading (At 1)

( 2.89E-07 uClicc x 0.098 x 2.70E+08) + ( 8.97E-07 uClmi x 2.70E+08 )
637E-02 x 2

+ 230 cpm

= 266E+03 cpm

2. Instalied Ciculating Water Decant Monitor alarm (high high) setpoint
= 700 cpm

3. Setpoint change requived? YES X NO

iNITIAL.

JATE:

Q lsquhuhv:\z.ooo.tzo A3 P1/1 010394 “DCT: VSSURV File: 1202

D S M 08 | R A AT AP S L B SRR LI ST U G T AR S WU " w0t SO ——

e ————



CALCULATION OF DISCHARGE MONITOR RELEASE RATE AND SETPOINT -
CIRCULATING WATER NOT CONTAMINATED

Release Permit No. 94CSTH B = 0.1
H3MPCF = 013
H3F = 0.9¢
1. Maxdmum CWD flow rate (Alt 1) x 0.5 155E+04 gpm x 05
Allowable = @ = 4 09E+04 gpm

Release [(MPCF(Alt 2) x (1 + BF)) + HIMPCF] [( 5.37E-02 x (1+ 0.1)) + 1.3E-1)
Rate

2. Determination of "Estimated releaso rate” (for use In Part 3 and 4 below):

a) if maximum allowable relcase rate Is grea‘er than or equal to maximum .nlease tank discharge
flow rate, estimaled release rate equals maximum release tank discharge flow rate (from Att 1,
Part 4).

b) if maximum zliowable release raie Is less than maximum release tank discharge flow rate,
estimaled release rate equals maximum allowable release rale.

) 3
: §
Estimated rolease rate x [MPCF x (1+ BF) + H3MPCF] A
3. Totai MPC fraction = ’ b
al discharge poliut CWD flow rate i ' : g
400E+02 gpm x [ S37E-02 x (1 + 0.1) + 13E-1) 1 f T
( . =  489E-03 | &
1.65E+04 gpm i ’ | m
|1 g
Monitor ; k.
Totzl conc Sensitivity TWO fiow rate Discharge
4.  Discharge (At2) x (Alt 1) Xx (AttPart3) x H3F Monitor
Monitor Sepoint = +  Background
MPCF Estimated release rate Reading
(Af2) «x (A4 Partz) x (1+BF) (Att 1 Part1)

cpm
1.19€-06 uClcc  x 1.60E+07 AuClcc) X 155E+04 gpm x 0.99
= + 115  cpm
5.37E-02 x 400E+02 gpm x  (1+0.1)

R 1.24E+04  cpm

Performed by 7 vee _2-24-9Y
Reviewed by A 203 oae 7'74'?4
Reviewsd by l -

Date .. (CSTonly) [ ] NA

.

( LEE A IR
10 62.000.120 Ati4 P1/1 010394 DCT. VSSURV Flie: 1202

T AR A A, i S OO SRR DA R e e O SR A e RN . o APt R Y. el



B e T T —
" “

PRE-RELEASE LIQUID EFFLUENT DOSE CALCLRLATION

Release Permit & S4CSTY
Masipication tactor 1.15601
Bone Bone vy Liver Tiq l‘bﬂ m m Kidney  iGdney Lung Lung il Lc 2 H4]
o 2 SR % 3 . f

431208 440E+03 210E05 B40EA02 41TED8 136403 8SIE08 1.356 04
S.06EL7 288E402 1S56E0S SO0E+02 344505 S0 «03 zm«
184ED" 208E+08 SB3EDS 7006408 134E02 SB0E+0E 110542 230E+0% 435C03 TEX0d 144508 124E-04 2JMC04
111E07 3B2E+08 480E03 S226+05 BBOE03 342E05 4ITED LITE0S 228603 SCOE+D4 TASELL 1D1EW4 1 29€EM
TI0ED8 TEMZ 145E08 246E+02 207ED8 141E+02 1.90E08 B0SE+04 678E04 421E+02 IS4EDP 643E+01 S 4GEOT

CERTIFIEL 1 Huk GUPY
CINITIAL

e S e GE T oem e ea e —en — e

bete opan dose (mier) 7.04E-04 310604 1.99€ 04 119604 119604 226604 2 84E 04
el orgen dose (mRem 1.126-02 204€02 1.56E-02 7.97E-04 6.746-03 242603 102603
Curwsietive Ol priot & it
Surs bats orgen Cose (mitem)
otwl orgen dose (MFer
Turmulative & releass ; dose Bl 15 mRemiClr Max doss o B0 miltem Ol
Gamma organ doss (mitem) T1BED2 T@ 15402 G TBEDE 6303 210603 7SEBL
>irs bets orpen dose (mRem) 7.04E-04 310604 1.90€0¢ 119604 1.19€ 04 226E 04 284604
ota ¢ Rarr 112602 2,046 02 1.56E 02 7.97E-04 6.74E-03 242603 102603
Curnlative Vear pr o » %L )
Gamer orpan do i
Pure bets organ dose (mRem)
oted dose (mRam
ey e
Te e orgsn do diem Im 3 * m« £
Sure bete orpan dose (mRem) 704604 310604 1.90€-04 1.196.04 119604 226604 284E04
otai organ dose (mRem) 112602 204602 1.56E 02 7.97E04 8.74E03 242603 102603

| 2!
Owrtormec }/n- 2242 Ww}_d-_\.d-g..LM. Y.
> 2
Qoviomact Cate (CSTonly) [ | NA' |

%mmmrm OYC VSSURV Tie: 1202 l



LIQUID EFFLUENT RELEASE FROM CONDENSATE STORAGE TANK

o S ERAMET e S R RESUTTS, TOLERANC E S0

Total Activity Concentration Ratio 0 éf 0.6-167

{Sample 1/Sample 2) ¢

Time Between Samie 1 and 2 (,{.7 hour(s) »= 1 hour

Total MPC Fraction at Decant Line 4 89E-03 <1.0

Sample Composited (YESNQO) YES

Pre-Release Cumulative Total Body Dose 1.66E-02 mrem <= 1.5 mrem

- Quarter (mvem) T. Body/Qtr

Pre-Release Cumulative Maximum Organ 2.04E-02 mrem <= 5.0 mrem

Dose - Quarter (myem) Organ/Qtr

Pre-Release Cumuiative Total Body Dose 1.56E-02 mrem <= 3.0 mrem B .

- Year (mrem) T. Body/Yr 115; = |
= -
- §

Pre-Release Cumulative Maximum Organ 2.04E-02 mrem <= 10 mrem ; F =

Dose - Year {rmrem) Organ/Yr )
| g

Background Reading 115 cpm N/A | gg
v m

Source Check Reading (2 Minute Average) cpm > 2500 + Lackground | &

- : i - ,

a1 =<

Test 2 Count Rate cpm 70,000 to 80,000 cpm |

High Voltage Kilovolts < 1.5 Kilovolts

Comments

Setpoint Installed by Date .

Setpoint Vertfied by Date

ACCEPTANCE CRITERIA

1. mmammnmmumbmmmmw

( required signatures are present
Performed by Date

l?amu.its.ou All 19 P33 010394 File: 1202




ANESEREPRRR R R I PRI B PR ARy SERRPRB AR R IR R E R AR R AR IR PR AP P ) IR R B

" DETRO I EDISON FERMI-Z FOWER FLANT E4~FERB-19%94 13:58:17.89

HEREFRBARRIREERRRRFRARE AR R R R TRRARREERES FRERRFERET R R B EREF RS AR ERRE R RE R R (

RADIATION FROTECTION DEFPARTMENT

GAMMA SFECTROSCOFY ANALYSIS REFORT

Sample ID Numbe wx 3-E94
Aquistion Time: Z4~-FER-1994 13:84:50.65

Storage file: 203-E94.conf

e )
remarks_C5 (- 2™ ;,,.*Lp

SIGNATURE

B
‘.N.\TUAL‘. m &Q 2/ 7/17‘/

DATE: sxﬁbéwns/oms

T

- - ———————— e —. e

C

——p



e Fage 3 =
A3~E£94 Roquisition date E4~-FERP~1994 13:24:5@

Fermi & Radiation Frotection Gamma Spectroscopy Report

M E S R L R R p ey Sample Farameters G&iﬁ*i&iii*ifil%iiiilili'ﬁf#&
-ample ID Number: ZA3-E94
Sample collection start date: 24-FEB-1994 17
Sample collection end date : 24-FEB-1994 i2s
Type of sample : | Liter Marinell
Sample Quantity 1.00170E+03 w)
Sample geometry : MiILL Operator: BER

@, o@
Q. o

LN
fu o

l'iilf&&iiﬂﬁlii{Q%iiiﬁ.’&i Acquisition Farameters FURREREERRRRRRRR R R RN * NN
Detector number $ DETH Acquire date : 24-FEB-1994 13:84:50, 65
FPreset live time : @ 02:33:20. 00 Elapsed live time : Q@ Q2:33:20. 2@
Elapsed real time : @ QQ:33:20. 35 Fercent dead time @ Q.00 %

Qﬁl&&‘iﬂ#.Gﬁﬁliibiillﬁbﬁib Calibration Farameters Q*Q#QG#iﬁl}ﬁi*##.i&i&biﬁiiﬁ
Detector number : DET1 Yearly cal date : 12-MAR-1993 14:54: 45, 27
Kev/channel P 4.99927E-01 Zero offset: 7. 03954E-01

Daily cal date E4~-FEB~-1994 P8:27:39. 11

Q.#GG&GQ’Q'Q“&'l!i'i#ii’l Feak Search Farameters Qb#ii&i**llii#liﬁ*!il**&i&{
Start channel : 1@ End channel ; 4096

Height sensitivity ; . o022 Shape sensitivity : 10, Q2@eQ

Maximum number of iterations to resolve multiplets ; 5

el 22— Nuclide Identification Farameters il#ﬁlli&#*ilf&*i*ibﬁxh-

Energy tolerance 1. 25000 Half-life ratio : 10, oo
Abundance limit 1 75, 00000 Library : dacmaster.nlb
Efficioncy file ; EFFD1_m111 Efficiencies at ! Peak energy

iiQ*l'ﬁ.&biﬁi#i#iiﬂll#’ﬁﬁ'ﬁiﬂ*{ ﬁil&*ﬁ”#l&ﬁi.iQll'ﬁ.llﬂliﬁllﬁiiiiﬁii*li#&#.ﬁ.i’

Pk It Energy Area Bkgnd FWHM Channel Left Fw Cts/Sec %Err Fit
1 2 320,29 26 €3 @.59 639.2 634 9 1.32E-02 41.4

g @ 364,98 49 9 1.32 7ze.67 7EE 14 2. 44E-02 7.8

3 e S563.63 7 8 1.14 1126.08 1124 S 3.S51E-23 68, 1

4 @ €24, 86 84 46 1.68 1208.56 120z 17 4.20€-02 21.6

S e 661, 33 46 €3 1.56 1321.51 1316 13 &.30E-02 27.0

& @ 798, 51 Se 10 1.95 1589.95 1say 17 &.S1E~-02 19.6

7 @ 834,74 16 7 1.52 1668.44 1666 8 8.22E-03 38.0

8 @ 117274 131 10 2.93 2344.65 2333 19 6.57€-02 11,6

9 @ 1331.88 129 @ 3.30 2663.06 2649 €5 6.45E-02 @.8

- ———

' _EF™IFIED TRUE COPY

INITIAL. (
JATE.

g e

Con TS M) S NI DY ¢ e st e T N



SSsssng Ses

- -

‘dison Ferm;

~.QQ§'QQ*¢~I’Q, fb"tiﬁl"!!'*'*
g Peak Report,

‘QQQQQQQQGGGQGGif‘i##ﬁﬁ**’i

I-ES4

@ Q0:32:50, 65

-ak Search Report

cnergy

320. &9
264,98
S563.63

604, 86
661, 33
798, 51
834, 74
117&. 74
1331, 88

Area

26
49
7

84
46
Se
16
131
129

Channel

639.29
728.67
1126. @8

1208, 56
1321. 51
1589.95
1668. 44
2344, 65
2663, a6

iiﬁQQfQGQQG*Ql**G*Gliiiﬁi‘*{**.ﬂii‘ii

Generated 24-FER-1994 13:58:23. 91
QQii’ﬁ*&##’iii'*iiiiiQiliiilﬁiﬁiiiiié’

Rtahqh
Deposition Time = 00:00:(: 25

Left Pw %Ery Fit Nuclides
634 9 41.4 CR-51
722 14 27.% 1-131
1124 s@\ CS-134 o d
- SB-12z -~ # T
1202 17 21.6 CS-134 Yo
1316 13 z7. @ CS~137 Ao con
1581 17 19.6 CS-134 te
1666 8 28.0 MN-S4 Sp 3 «
2333 19 11.6 co-e@ "~
2649 25 g.@ Co-6@
' T CERTIFIED TRUE COPY ‘ (
WNITHAL. e m——
DATE " |




.

.ummary of Nuclide Rctavity Fage 3 -

anple ID 1 2Q3-E94 Acquisition date : Z24~-FEB-1994 13:24:50
Total number of lines in spectrum 9

Number of unidentified lines @

Number of lines tentatively identified by NID 9 100, 20% (r

luclide Type 3 activation

Uncorrected Decay Corr Decay Corr 1-Sigma
Juclide Hlife Decay uCi/ml uCi/ml 1~Sigma Error %Error Flags
-R-51 £7.7eD 1.201 £&.8%QE~-07 2.893E~-07 1. 197E-07 41, 36
IN-54 31&2.7@eD 1.002 4, 313E-@8 4. 314E-28 1.63%E-08 38. 00
-0-62 S. &7Y 1,000 S,@S5E-@7 S. QSSE-@7 Q. 44SE-Q@7 8.82 A
I 220D v BB FF BB 1T FEBE RS 4 21 8E~RB Bt -/ TY
6~-134 2.06Y 1.000 1.637E-07 1.637E-@7 @, 353E~w7 21.58 ywnar-2449Y
Total Activity : 1,@19E-Q6 1. Q19E-Q6
iuclide Type : fission
Uncorrected Decay Corr Decay Corr 1-Sigma
luclide Hlife Decay uCi/ml uCi/ml 1-Sigma Error %Error Flags
-131 8.@4D 1.023 7.E8B1E-08 7. 30ZE-08 2.010E-08 7. 52
:8-137 30.17Y 1,000 1.111E-Q@7 1. 111E~@7 Q. 3GRE-Q7 26.99
Total Activity : 1.83%9E-07 1.841E-07
Grand Total Activity : 1,2Q03E-06 1. 204E~-06
‘lage: "K' = Keyline not found "M" = Manually accepted (u:
"E" = Manually edited "A" = Nuclide specific abn. limit

?c';' - |F|EL; 7;RUE COPY

B

T - T RS0 | T A (NSO 34 I TE TR < UM MRS nmmmy b F R S i A SRS &

T




.
Miident
sample
.
lone

“lags:

ified Energy Lines
1D 3 E2Q3-E9%4

"T" = Tentatively associated

RAReguisition

date

= FEL  SUE GOPY

Fage
e4~FEB-1994 13

12415

t
\

S




©
Re ject ed Report

Sample 1D : 2Q3-E94
Half-Life
Nuclide Half-1life Ratio
AS~76 26, 32H Q.03
% Abundances
BR~-84 31.8em 1. 56
% Abundances
KR-88 &. B4H Q. &9
Jrss |
% Abundances
* Abundances

Acquisition date :

Energy %Abund

S59. 12+
S963. 23
S71. 3@
657.03
665. 31
740,18
771.76
867.63
11289.87
121e2. 72
1216. @2
1228, S2
1439.13
1453. 6@
1787.67
Found =

604, 80
736. 5@
8auc. z@
881. 50
1218, 92
1213, 3@
1463, 8@
1741. 20
1877. 5@
1897. 30
2029. 60
Found =

165,98
196. 3&+
362.23
834.83
98%5.78
1141, 33
1179, 851
1280.67
1369. 5@
1518, 39
15289. 77
cR29. 84
c035. 41
Found =

91. 10+
319. 41
439,90
S31.02

Found =

129. 08

44,70
1.17
Q.14
6.1@
Q. 39
@.12
Q.12
@.12
Q.14
1.63
3. 84

1.39 -

.33
2.13
@. 33
1.93

1.8@
1. 31
6. 1@
4. @0
6. 2@
.60
&. 00
1.60
1.14
14,90
. 1@
2. 20

3. 1@
£6. Q@
2.25
13,00
1.31
1.:28
1.0
1.1
1.48
2.15
1@. 9@
4.53
3.74
18.@9

c8. e
1.96
1.2@

13.1@
4.43

2. 80

Ac

1-Sigma
%Error Rejected by

tivity

Fage

H

&4

24«FEB~1994 13:24:50

-=-= Not found =---

1. @93E~-06

. SSEE-@S

4.0

1.4

Not found
Not found
Not found
Not found
Not found
Not found
Not found
Not found
Not found
Not foundg
Not found
Not found
Not found

Not found
Not found
Not found
Not found
Not found
Not found
Not found
Not found
Not found
Not found

Not found
Not found
Not found
S4E-Q7
Not found
Not found
Not found
Not found
Not found
Not found
Not found
Not found
Not found

Not found
S3E-06

68.1¢e

€1.58

38. 0@

41, 36

=== Not found ---

=== Not found ---

=== Not found ---
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. Detroit Edison Fermi &

MDA Report,

Generated 24-FEB-1994 13:59:49. 60 *
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+ Sample ID : 2Q3-E9%4
-QDOQ’I'DQQQQQ’}&GQ*!C&O#.Q’QQGGGii&&l#ﬁliiii*ilﬂlifi#!lil!QQI\!*'E#G*&*QQQGG*GQG&(

‘inimum Detectable Activity Report

Tuclide

$E~7
c-18
A-22
-84
G-27
-L-38
=4
“R~41
ic-46
-0-%S6
IN_“
1-56
-0=-87
-0~-58
‘E~-39
=64
1-65
“N=-6S
JH=-69M
iE-7S
:5=76
iR-82
:R-83
‘R84
(R-83
-85
2-85M
.2-85
2-86
R-87
SR~-87Mm
“-88
‘3-88
-88
R-89
2-89
#-90
‘3-90
E-90M
~9am
R=91
-91
~91M
‘R-92
-8
R-93
-93

Bekgnd
Sum

16.
38,
1.
e.
S.
2.
3.
2.
12.
3.
1.
ce.
21.
31.
8.
2.
1.
6.
16.
e3.
10.
8.
18.
12.
Q.
13.
33.
13,
1@.
.
17.
32.
Q.
Q.
@a.
7.
Q.
a.
11,
3Q.
7.
3.
15.
'I
16.
14,
23.

Energy
(keV)

477.59
S11. @0
1274.54
1368.53
1214. 44
1642, 42
1460. 81
1293. 64
889. 29
1238. &5
1810.69
158. 26
1&g, a6
810. 76
1299. 28
134S.90
1481. 84
1118, 352
438.63
136. 00
S59.1@
776. 49
S529.64
881. 5@
802. 41
513.99
151.18
513.99
1076.63
402.958
388, 40
196. 32
1382. 39
1836. 61
&&e. %@
1231. 88
1118.69
831.69
824.23
<02, 51
1224, 32
1204.90
555. 60
1383. 94
934. 46
S90. 28
266.90

of

MDA
(uCi/ml)

3. 1284E-07
3.6151E~-@8
2.7701E-@8
3. 8342E-08
4.4143E-06
3. 3323E-@7
4.2863E-Q7
4. 8756E-08
S. 3526E-08
S.7516E~08
1.7326E-@7
1.6495E-08
1.8879E~-@28
7. 3583E-08
9.311@QE~-08
1.2778E-05
1.688%E-07
9.@974E-08
3.3707E-028
&.7801E~Q8
7.0S27E-08
4. 7056E-08
3. 3916E-06
3. 5388E-07

Half-Life too short

7. 334RE~06
2. 8925E-08
3. 1779E~-@8
6.4785E-0@7
9. 774 3E-08
4. 1605E-028
1. 0096E-@7
9. 49Q2E-06
1.4154E~028

Half-Life too short

€. BASBE-Q7

h.'f-Life too short
Halr L.f=

6.6281E-04
&.6517E-08
1. S679E-07
1.2813E-05
7.5677E~-08
1.5@ez1E-08
S.2541E-07
4. 1498E-06
3.5341E-07

too short

*

M-



inimum Detectable Activity Report (continued) Fage 3 &

sample 1D : ZQ3Z-E94 Acquisition date : Z4-~FEB-1994 13:24:5@
Bockgnd Energy MDA

duclide Sum (keV) (uCi/ml) (

1B-94 1&. 702.63 4, 1214E~-028

IB-9% S. 76S.79 2. 15&3E-08

VB-95M 29. 235.69 9.5164E~08

IR-9% S 756.72 S.7876E-08

NB-97 16. 657.90 7.1961E-28

IR-97 8. 743, 36 3. B4QTE-@8

10-99 8. 739.58 2. 92006E-27

rC-99m 18. 140, S@ 1.8171E-@8

TC~-1@1 19. 306.81 2. 7037E-@7

W-103 13. 497.08 2.89176E-08

C~104 17 357.99 1. 8R8ZE~-Q7

H~105 37. 318.9%0 1. 7483E-@7

W-108 8. 724, 5@ 8. 3781E-08

W-106 11, 621,84 3. S460E-Q@7

-D~1@9 17, 88.03 S. 210SE~07

G-110M 11, 937.48 1.85761E-Q@7

IN-113 18. 391.69 4.4319E~-28

IN=117M 24, 158. 56 1.9634E~-08

iB-124 66. 602.71 7. 82S4E-@8

B-125 37 427.89 1. 4689E~-@7

‘E-125M 18. 129. 28 S. 2S6ZE-Q6

E~1287 18. 417.92 2. 25Q7E-R6

E-127M 22. 57.60 1.9325E-@S

{(E-187 31. 202, 84 3.2101E~-@8

‘E=129 21. 459,60 8.2163E-27

‘E~-129M &4, 695, 88 8.@733E~-@7 &w

E~129M 31. 196. 56 4, 4859E~-Q7

‘=130 13. S536. 09 3.5656E-08

sA-131 3. 123. 80 S.9558E~@8

E~131 25. 149.7& 9.3163E-08

E~131M 2. 773.67 9. 7127E-@8 B S

E~131M £2. 163,93 8. 46Q4E~-Q7

~13& 12. 667.69 5. 0Q39E-28 4

‘E~132 eb. &e8. 16 &. SQZBE-28 .

\A-133 14, 302. 84 1. 13SQE-Q7 ‘

\A-133M cb. £76.09 1. 4QQ04E~-@7

=133 18, 529.87 4, 2R4T7E-Q8

"E~133M 15, 912.58 1.28748E-0@7 '

E-133 22, 81.e0 6. 7296E-@8 i

E-133M 9. 233. 22 £. 3073E-07 v

~134 9. 884,29 1. 3340E-07

E~-134 18. 210,47 1. 7995E-@7

\A-135M e2. 268. 24 1. 4S@3E-07

-135 3. 1260. 41 1. 5279E-@7

E~-133 2. 249.79 2. 4694E-08

E-135M 11. S526. 56 3. 1S529E-@7

5~136 11. 818. 5@ 4, 7225E-Q8

-136 Q. 1313. 02 Half-Life too short

‘E-137 9. 455, 49 1. B432E-24

6-138 3. 1435, 86 1.6777E-07 *
E-138 21. 258. 31 7.0713E-07 (k




v

’

Tinieum Detectable Activity Report
: E2Q3-E94

Sample 1D

Nuclide

BA-139
CE-139
C8-129
BA-140
LA- 140
BA-141
CE~141
LA-141
BA-142
LA~142
CE~-143
CE~144
FR-144
ND-147
FM~148M
EU-152
EU~154
EU-156
HF-181
fRA-18¢
A=187
RE-188
HG-2@3
BI-2@7
TL-&e8
op-21g
BI-214
“B~&14
WR-224
MR-226
C-22
TH-E&8
‘A~234
TH=234
}J~23%
P-239
M=24 1

Bekgnd
Sum

£1.

co.
17.
6.
38.
1&.
17.
17.
37.
23.
<@,
c8.

Energy
(keV)

1420, 5@
165, 85
1283.23
537. 32
1596. 45
190, g2
145, 44
1354, 52
258. 18
641.17
£93. 26
133.54
1489, 15
91.10
S50, 27
344,27
10R4. 76
646. 29
482. @3
1221, 42
685. 81
155. @3
279. 19
569.67
583. 14
£38.63
6@9. 31
351.92
240,986
186. &1
338, 32
84, 37
131. 20
63. 29
143.76
126. 13
59. 94

{continued)
Rocquisition date

MDA
(uCi1/ml)

1.64@9E-0S
&. &340E-08
1.2055E-@S
1.2221E-927
3.5918€E-08
€. 3054E-a7
3.2978E-08
1. 2711E-06
2. 7219E-Q6
1.0390@E-07
S.7126E-08
1. 4089%9E-07
2. 638ZE-05
€.9410E-08
4.1193E-08
8. 6077E-08
&. 7944E-07
3. 8300E-27
4,0142E-08
3. 6086E-08
1.2121E-07
1. 3537E-27
2.8619E-08
4. 4438E-28

Half~-Life too short

6. 1327E~08
S. 1130E-07
S 3B43E-07
S.8134E-07
6. 8539%9E~-07
1.8721E-@7
1. 6754E~06
7. 65SQ6E-08
1. 5786E-26
1. 5568E~-07
7. 5038E-28
1.9117E-@7

Fage
: E24“FEB-1994 133

vk

————

] 3
24 SR

(
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MONROE INTAKE/FERMI 2 SAMPLE.

VXRAL FILE NAME: L940431.FEV .
E DATE: 24-FEB~-94 06:30:00

SAMPLE IDENTIFICATION: L%940431.FEV

TYFPE OF SAMPLE: WATER

SAMPLE QUANTITY : 510.2000 UNITS: QAU am

SAMPLE GEOMETRY : LHMARS00

=FFICTIENCY FILE NAME LMARSOO .EIF

W O ORS00 o 30 S o 25 O A OK O S S R 3K MO K 5 K M 3 K K K

Julv LRE DATE Z24~FEB~94 15.09.26¢ * FWHM(1332) 1.86¢€
{1 TIMELLTIVE ) oGO0 . BEC ¥ SCNSITIVITY: : . 000
AP Ech REAL T IME: 16 SLU % SHAFE PARAML T s 0 B
M S LIV LS | S 760 B4 * NOR [TERATION e

*

6 507 0 000 0 S ST o R DR e 0K 3 B0 O 30 O 8 3 3 3 0 S O S 0 M o B S50 R ok K s e A O RO b

gLt ORTEC ¥ LIBRARY :MASTE!

Al Mk e FERB~ 38 'OF ;2630 ¥ ENERCY TOLDRAM. L. 500 K
' L Ve 77O LE ¥ HALY LIFE RAT .« v Q00
2. 8252500 KLV ¥ AGBUNDANCE LimiT Wy, 00
!
¥R v TS G K T R R B A O O R N O e R W A o A Ok R
S~
SNERGY WINDOW 40 .27 TO ’
N P RS FWEM L vAaNINETL C TS/ SEC L
) B 1€ ¢ LO2s AR & Sl 4
cAr SEARCH COMPLETED (REV 15.8& D £ e RIS Of NOV

PEAK DATA CORRECTED FOR ENMVIRONMENMTAL 2480 - GROUND
* AFTER ENERGCY INDICATES CORRECTED [ 'Zdal

K LT ENERLY  AREX  3KGND  FWHM CHAMNEL LEFT #W  CTS/SEC LIRA

i O 1461.01% N 8. 2.36 3025.72 3017 15 5.558E~0Q3% %k




" NUCL IDE IPENTIFICATION SYSTEM (ND PC VERSION DEC B88) .
UNKNOWN L INE ‘REPORT : PAGE 1

’

UNIDENTIFIED PEAKS
B
s

CINES NOT MEETING SUMMARY CRITERIA

NONC



L]

NUCL IDE ENTIFICATION SYSTEM (ND PC VERSION DEC 88)

' SUMMARY ,OF NUCLIDE ACTIVITY. " PAGE 2

TOTAL LINES IN SPECTRUM 1

UNIDENTIFIED PEAKS 0

PENTIFIED IN 3UMMARY REPORT 1 100.00%

P Y . L3 -
NATURAL PRODUCT

1-S1GMA
NUCLIDE SBHR HLIFE DECAY UCI /aram ERROR SERR
K~40 NP 1.28E+09Y 1 .000 1.204E ~7 d.GLIE =7 356.45



i

. -
EE 2 2 2 lt‘*tlt‘l.tﬂ*l#f*tl”#l't*tt*t*l*tttttt#*#t*tltt!tttg

AR R kK 24-FEB-94 15:57:43 T
lt‘?lnm e e

nm‘;e INTAKE /FERMI 2 SAMPLE . ,

;‘;_.);TRAL FILE NAME: L940431.FEV

-~

SAPLE DATE: 24-FEB-94 06:30:00
3AMPLE IDENTIFICATION: L940431.FEV
TYPE OF SAMPLE: WATER

SAMPLLC QUANTITY: 510 .2000 UNMITS Gkt
SAMILE GUOMETRY . LMARS00
EFFICIENCY FILE NAME : LMASO0 EFF
B R 2 O R S N e T G o O o e A RO o sl S e i 0 oo e sl R o oot
DATE: 2Z24~rFLEBE~94 1%109:
»o Vi, )
i X H
i { I i
t i Bk : B 0 0 ) K 4
+
) g WARY tMAST
! | € i Y Rl
“OHNL a . f
3 32 k
¥ -
’ i 4 o
. e P MF L / [ 3
FULSE~PIL U CORRUCTED DATA. CORRECT LON Q
UNCORR. LIVE TIME: 768 . CORRECTED LIV 1iMeE s
PK IT ENERQOY LA EKGND F Wkt CHANNEL & 1 i | : ERR
1 U 1461 .0) aec . & ‘g K16 L A/ & . - )7 | Ny PR

ILE-UP CORRECTION COMPLETED



NUCLIDE IDENTLFICATION SYSTEM (ND PC VERSION. DEC 88)
NUCLIDE LINE ACTIVITY REPORT i
ELAPSED LIVE TIME: 768. (PILE-UP CORRECTED)

)JRAL PRODUCT

. . .
NUCLIDE SBHR ENERGY AREA BKGND “ABN 2EFF
K-40 NP  1460.81 46. 8. 10.67% 1.362E+00

ucr / ¢ 1-SIGMA
gram ERROR
2.184E ~&6 4.302E -7



NUCL IDE ibCNTIFICQTION SYSTEM (ND PC VERSION DEC 88) M
T UNKNOWN LINE REPORT s PAGE 2
ELAPSED LIVE TIME 768. (PILE-UP CORRECTED)

UNIDENTIFIED PEAKS

: - v
; .
;-

-

JANES NOT MEETING SUMMARY CRITERIA




NUCLIDE IDENTIFICATION SYSTEM (ND PC VERSION DEC 88) .
SUMMARY OF NUCL.IDE ACTIVITY PAGE 3
TOTAL LINES IN SPECTRUM 1

DENTIFIED PEAKS O
mﬂSNTIFIED IN SUMMARY REPORT & 100.00%

4
NATURAL FRODUCT
1-SI1GMA

RUCL 10t SBH HLIFE LECA" WC1 /Jaram ERROR GERR
K~-40 NF - 1.287109Y e «1BAE =6 4.35026 -7 L. 70



-

-

MINIMUM DETECTABLE ACTIVITY RCPORT (NO PC VERSION SEF, 89)
PEAK WIDTH = 3.00 FWHM. CONFIDENCE LEVEL = 4.66.

MINIMUM
10E BKG ENERGY UC1 /gram

V) 14. a77.59 3.5421E-07
ANIL-511 50. 511.00 2.0887E-06
NA-22 & . 1274 .54 5.508%E-08
N -2 | 1368.53 7.14872E~0%

F

1.~ 38 ! 2167 .. 5] 0 . O000E + Q0
AR- . 1 1293.64 &.5902E-07
S s 120 .51 (s . P26 ~08
-l A p. uJ “ i :;{ i
IN- 54 ) 354 .80 e SA0QE ~08
N § 6. 7 o7 ) G e Iy
[ : QD .2 ? . 457 B
L) ) Z00% )
A O 341067l |
% bl & P A 097 8F -08
16 : a48L1.04 L .&204E -0¢
(8] 10 T T 2. B5238~05
M B PLLYE~O
Pl i i Lo D ¢ A031E -Of
121 ] : ¢ . 0285 -07
il J 64 4 . X3T78E-0S
M | T P - ndol o

BR- LG 10. 8e1 . 50 HALF LIFE TOU SHORT
KR-85 Z1. 513.99 1.32399E-05%
TN oM 7 151. }¢ 1.4452E~07

¢ ‘ 102 . 53 ?.5040E 06
~ i LD B4 E.ogalk~D
' a8 ) i HALF LIFE TOO SHORT
{ LO3L / HALY LIFE 100 SHO
1 ™ ) . BL2OLT i
¢ . i WO B L2E =0
R~ : 11324 ) LLGOBSE-Q7
1% L 5855 . % 5.6144E 0,
LGSE .01 7 . B3IV6E -08
‘ / 1204, 20 1.8872E-05
? LMD X O Iy A 2.0034E ~-08

Y =43 oA V34 .46 1.2206E~-0¢
i L/ 66, 90 7« BGIFAE Q7
LR i Toh .72 1.0703E~07

R=9 1 43 .36 6.1316E-08

g 708 &% 2. 4958C ~08

1R B D P 4.3816E-08
NB =270 1024 .50 6.6055E-06
10-20 L. 257.34 1 s OR7SE~07
10— ¢ 'S99 ..58 e JL g R
, MO 24 140 .51 J.1443E~08

U=-103 ) P 497 .08 4.1193E-0%

1095 9 724 .50 . 28DVE~Q7

106 & . 621 .84 2.4214E~-07
B b kO, 318 .20 1.5166C-07
ltlrv .L\'.. (IL” » :7: ﬂ%-l‘-;z:‘.?&. Qi



.
PEAK WIOTH =

’)LIOE
s~ 109
SN-113
88-122
SG-124
B-125
—'C' lL\’H
TE=1352

7
a i

Lit
Lo
E~13
r ’
(.
'
Ap
'

(L
L
?

- A
N 1
JA,. |

e 4

/ o &

ok
254
jeD R

- &

=238
NF=239

3.00 FWHM. CONFIDENCE LEVEL =

BKG

16.
10

1 4

ENERGY

88.03
591 .69
D6%.93
6£02.71
427 .87

5 .99
228. 16
64 .48

2\
s &
(
A
4 4
’ 7
& /
Lt

1l i:’lil. &
356.00

V4 P
A
f
',
31
s Py
' 4 "
g »
4 Us
\ r
b4 2
’ ¢ ]
¢ -
LJ
2614 ¢
r
bl i
LC A
£ L

MINIMUM
Ucl /gram

8.98B6E~07
4.1472E-08
2.9839E~08

»

5.7114E-08
1.0674L0 /
Y. 5328 ~0¢
L L9 I

O

« St =0

t

AL e

5.8700E+-08
1,3 )i

-

4q.66.

SHOR |
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v

o A B TR & W A & tp B e -

.“lﬁﬂ*’."‘**t*’t*l*“*lllll#tl#!t o0 A O R R KK K i S R OO K .

25-FEB~94 03:07:20 K RO KOO K

20008 0 30 0N O o A o o O R K 0 R KN R SR A O o O S R R RN SRR S K K

CERMI 2/NRC SPLIT.MONROE WATER I[NTAKE,SAMPLE #1.

—

)mm. FILE NAME
PLE DATE:

SAMPLE JDENTIFICATION:
WATER

TYPE OF SAMPLE:
QUANTITY @
GEOMLCTRY ¢ !
FILE

SAE
Y 3 T LI
F CTENCY

)

RF DAT: . TR = o | Pa 0) 4

Mo Gisd S TIMLTLENVEDS 56010
0 We Al TIME AEO0

ol ° LAV T I BGAN)

LR 3 ¥ % MO A ROk N
| R IT )
BT » 20
N T (
SEng
L X k! MR M N e
Q\.
LY
frfRE
)¢
"
) {4}
¥ ¥4
} FAR R £ »
| '\ 1 €
e ¥y ) 5
¢ ?¢ 47
) fal . d
)

SEARCH

L | of f
LINC ONE

O v e |
L Lo &s Py
Q A ‘\7'1‘ l’('
m M

NAM

498 . 9000
LM SO0

S =i

LVE TIM

Fbo

L940471.FEV
25-FEB~94 01:25.00
L9404 71 .FEV
UNITS:

LMaE 00 EFF
000 20O 8 R S o O R e T O K A e !

LOMPL

CORRECTED

SO0

aram

P RS SR SR S
»
*OEWHM(1Z32)
Nal T ¥
Y Y FraxaM

MWW Y oo N kK

P A OINS o

b § 3 NS F . B4 & B

r
I HRARY *MASTER LE
i RGY O RN A i
¥ b § LFE RAY TO L Q0
ko UMD EINT M [ i

wu s M SR 20 MR s K % T K 3

\ }i) ’
Wi SHHEINN t
o
i 65 . T4
L1 o031
Lo 7 1212.19 I
7 5 e
A Nl 4"‘7 - & & l

O 2300 .16 s
L B 412,52 Z

72  2752.68 2
L 0% 3024.78 3
7 RGTZ.A0 B

> S4ARZ, 82

CORREC T
LIV

ATA
ORRECTED

Flkid  CHANNEL

~

P G 42% .98

skl OGS 74.

1.90 1003.15
07 121 2.1
5o 1324.12

O 2 .00 2500, 16
& dD 291L.52

“Te 2T52.68

i 024 DR

yA7S 17?1

i3 0.

L A \ (S B¢
12K 74 .

- 2 1. 60E~( }
':‘.)!.' Lv’r '.‘ \'Il-l‘ "- )
207 R | B7E~-02 24.4
318 - 06T -0 G £
L94 5 LABE~02 20,72

B6E~0T 27.8
.9BE~03 55 -
Q7E-02 9.0
ISE-03 20,3
48E-0% 21.7

408 11
744 1é&
018 14
666 14

Y Q- e b

HC YVERSION NOV 89 )
10N = s
E TIME:

200

S600
LEFT PW CT3S/3EC ZERR

420 YL i cHYEP
&5HY 12 & .GOE-O2 p
P98 17 5.68E-02 1L5.0
3207 11 L.S7E-<QR 2 4
1318 13 1,086E~-Q2 45.7
2294 1% 1.45E-02 28.2

L9408 Ll Y.86E-0U3 £Z/i.#
2748 16 5,98BE~05 55.2
RASR B 148 5 OIF~02 B 0O

N e T N N T e v e LR At o 4 S e I



+ 11 ©O 2614.88 53. 9. 2.82 5482.32 5473 19 1.4BE-02 21.3

PILE~UP CORRECTION COMPLETED



NUCLJOE IDENTIFICATION SYSTEM
NUCLIDE*LINE ACTIVITY REPGRT

ELAPSED LIVE TIME:

ﬁijfxou GAS
»
- A IDE SBHR ENERGY ARE A

249 .79 Q.
OB, 10 &7

XE- 135 FG

AC MTION PRODUCT

" st LNE R f
M Li A i1 LN 0
Fab? / il
1 121
AL y
Y
3" Bl
\
) }

! ) L (!
) b |
¢
A ! &
(
4
.
faq ” {
{ 1§ g 1 .6 YA
-
< )
)
|
’ o
2 ] (

3600,

(ND P VERSION

DEC 88)

(PL..E~UP CORRECTED)

BKGND TABN
0. 89.90%
50. 2.89

PAGE 1

JCI /

2EFF gram
0.000E+00Q . 000E 0
2.588E+20 1.449C -¢é
L
4 Sl ein
DATE 1. 318k
() I , O0OL O
3 ' 1. 762k
{ v
Y M
30 { am
i W
{ (TR < 12
)
A bioedib
T @
] ¥ C
" M
Hn +i (B
Al {
B.aa2.
2G5 51 5. L o2k
L O00F OOOE (
LBSE+i O . 7TOSE
L0000 +00 . D00E {
O35 +00 & .287°C
DO0OF + ) 000 0
OOOE &0 O0NE M
OO0E 4+0¢ OOOL
QOOE +020 L0nE 0
O00E +0C LODO0E
SRLE--0O) 226 ‘

1-S1GMA
ERROR
.000E O

S9N =7

LOQ0E (
W -1
LLOO00E O
AOOF {
. 000
OO0

L D00E (



NUCLIDE IDENTIFICATION SYSTEM
UNKNOWN LINE REFPORT
ELAPSED LIVE TIME

’*\jDENTIFIED PEAKS
‘ IT» ENERGY AREA

20 Z238.97 94 .
13 0 2614.38 S a
1ME i e UM

3600.

BKGMD

131.

1".

(ND PC VERSION

(PILE-UP CORRECTED)

FWHM CHANNEL LEFT
.10 423 .78 420
2.82 5482.32 35473

DEC 88)

PW CTS/SEC %ERR « 3EFF

27.9 5.03E+0C
8.88E~-01

12 2.61E-02
17 1.48E~-02 21.5



NUGLIDE IDENTIFICATION SYSTEM
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NUCLIDE IDENTIFICATION QYSTEH‘ (ND PC VERSION DEC 88)
NUCLIDE LINE ACTIVITY REPORT
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NUCLIDE IDENTIFICATION SYSTEM
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LNUCLIDE IDENTIFICATIO YSTEM
SUMMARY OF NUCLIDE AC ITY
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TYPE OF SAMPLE: \'4TER
SAMINLE QUANTITY: 455 . 6000 UNITS: gram
SAMPLE GEOMETRY. LMARS00
EFFICIENCY ILFE NAME: LMARSGC .EFF
MR Ok ok o o e B N K 0 K A ol o o o o e OO R R R R W R o oy T R Rk

%
ACQLHE Dkl . 2 FLB=2q 19:17:.3 ¥ FWHM(

1332 ) 1 . B8¢
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MUGQY Wi oW 10.272 17O 858 .09
P t i Wil VAT LE v s al IR i
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MoeAakl SeARCH COMPLETED (REV 15.8 - ND PC VERIION NOV 89 )

HEAK DATA CORRECTED FOR ENVIRONMENTAL BACKOGROUND
* AFTER ENERGY INDICATES CORRECTED PEAK
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} NUCL IDE IDENTIFICATION SYSTEM , (ND PC VERSION DEC 88)

; UNKNOWN LINE REPORT PAGE 1"
UNIDENTIFIED PEAKS
i ‘\) IT ENERGY AREA BKGND FWHM CHANNEL LEFT PW CTS/SEC 2ERR ZEFF
: 1 © 74.69 5%, 107. .62 74.24 71 & 1.46E~-02 35.3 2.93E+00
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NUCLIDE IDENTIFICATION SYSTEM
SUMMARY OF NUCLIDE ACTIVITY

TOTAL LINES IN SPECTRUM
UNIDENTIFIED PEAKS
.LQS;TIFIED IN SUMMARY REPORT
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CIRC WATER PUMP HMOUSE (DECANT LINE) SAMPLE, PRE-DISCHARGE.

S‘TRAL FILE NAME: L940441.FEV : .
LE DATE: 24-FEB-94 13:40:00

SAMPLE IDENTIFICATION: LL94044]1 .FEVY

FYPE OF SAMPLE: WATER

SAEMPLE QUANTITY: 722 .6000 UNITS: aram

JAMPLE GEOMETRY:  LMARS00 '

CFFICIENGCY FILE NAME: LMAFESOO JEF |

F 0 o 00 30 0 1 0 e i 3 i ol e e o o i K T I R i e e e o o0 i o ol RO IO 3 e ol o ok o ol e ol ol sl o e ok
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NUCLIDE IDENTIFICATION SYSTEM , (ND PC VERSION DEC 88) J
RUCLIDE L_INE ACTIVITY REPORT ‘ PAGE 1°
Vi TELAPSED LIVE TIME: 3600. (PILE-UP CORRECTED)

H.. .
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ucr / 1-SIGMA
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NUCLIDE JDENTIFICATION SYSTEM (ND PC VERSION DEC 88) .
UNKNOWN LINE REPORT ' PAGE 2
ELAPSED LIVE TIME 3600. (PILE~UP CORRECTED)

UNIDENTIFIED PEAKS

»hi>IT ENERGY AREA BKGND FWHM CHANNEL LEFT PW CTS/SEC %ERR “EFF
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NUCLIDE IDENTIFICATION SYSTEM
SUMMARY OF NUCLIDE ACTIVITY

TOTAL LINES IN SPECTRUM

; DENTIFIED PEAKS

NTIFIED IN SUMMARY REPORT
D
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MINIMUM DETECTABLE ACTIVITY REPORT
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CIRC WATER PUMP HOUSE (DECANT LINE) SAMPLE, PRE-DISCHARGE.

%

TRAL FILE NAME: L940441.FEV
LE DATE: 24-FEE-94 13:40:00
SAMPLE IDENTIFICATIMN: i 240441 .FEV

TYPE OF SAMPLE: WATER

SAMPLE QUANTITY 22 .60060 UNITS: 4 am
SAMPLE GEOMETRY . LMARSO0
SFFICIENCY FLLE NAME: | MARSOO0.EFF
W R o o o R e o o O DR S o 0 OB 0 R DR BRI O o o S K o RO
x
SAUIHe DAaTL LaH=-Fili~94 1 24.36 * FWHM( LJ_’:J ) 4 . 88«
e SE TIMELIVE ) 6OUC ,  SEC ¥ SEMNGI]T I1TY D00
fPSLD RUAL TIME 2600 . SEC t SHAME V ARAMET 2.0
APSc L LIvVe TTMe &0 . BER K NER TTERAT TONS i
*
b TR L L A MR SR ok e ok RO KON A K KON S M R e o R N S e o Rk R N
2 4
e TECTOH )it * LIBRARY :MASTER . L]
LI BATE G- 24 O < Wl £ EMERAQY TOLERAGNCE | OO0 KEN
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' ¢ T S e s BN R O N e o e N S O 3 e ol Rk
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! 0 2614 87 4, b b 1.31 5a482.21 $474 14 1.2BE~02 20
PEAK SEARCH COMPLETED (REV 15.8 ND PC YERSZTON NOY 39 )
FEAK DATA CORRECTED rOR ENVIRONMENTAL LBrRCKGROUND
* AFTER CNERGY INDICATES CORRECTED PEAK
PK IT ENERQOY AREA BKGND FWHM CHANNEL LEFT PR CTS/00EC SLENR FIT
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1765.57 KEV.PEAK DELETED
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NUCLIDE IDENTIFICATION SYSTEM (ND PC VERSION, DEC 88)
UNKNOWN LINE REPORT -

PAGE 1
f UNIDENTIFIED PEAKS
j IT ENERGY AREA BKGND FWHM CHANNEL LEFT PW CTS/SEC %ERR 2FFF
e . -
1 0 92.74 44 . S98. 1.14 112.67 110 7 1.22E-02 43.7 4.59E+00
a Q 582 .68 27 61. 1.39 L1185.75 1152 12 7.37E-03 71.3 2.67E+00
L TN )T MEETING SUMMARY RITER]
g Y 1) L an AEND T i
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NUCLIDE JFOENTIFICAYION SYSTEM (ND PC VERSION DEC 88) .
SUMMARY #DF NUCLIDE ACTIVITY' : PAGE
e i £ 5

TOTAL LINES IN SPECTRUM 5
UNIDENTIFIED PEAKS 2
TAENTIFIED IN SUMMARY REPORT 3 60.00%
;‘ . ' B ) A
ACTIVATION PRODUCT
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FERMI 2/NRC SPLIT, DECANT #1, DISCHARGE IN PROGRESS

,. }TRAL-FILE NAME : L940451.FEV . .
U ALE DATE: 24-FEB~94 22:30:00

SAMPLE IDENTIFICATION: L940451.FEV

TYPE OF 3AMPLE: CST WATER DILUTE

SAMPLE QUANTITY: $21.0000 UNITS: gram

TAMPLE GEOMETRY :  LMARSOO

ZFFICIENCY FILE NaME: LMAPSO0 EFF
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(ND PC VERSION DEC 88)

Nucuoz'%bsmxncmxon SYSTEM
NUCL IDE ‘LINE ACTIVITY REPORT
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NUCLIDE IDENTIFICATLON SYSTéH
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SB-125 51. 427 .39 4.5940E-08
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132 49 66T 6D »  4501C-08

1 &S 58 . B29 47 OLOPE Qi
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NUCLIDE IDENTIFICATION SYSTEM

JHANOWN LINE REPOR
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£ 4 fa 4 GOE L " e A (1,1 )1 1 i & oo s | 1 L “ ) __". s ; L b | ()0

DECRY UCl JOGRAMS JE3NL) (1 B 2
1 .000C € 4,420 -8 .o O% L
1.000tL 0 5. 0L6E 8 Y ST T Leid
1.001E 0 1365 ~7 P e
1.062C 0 2803k =7 s Lk fiiai
1.000E 0 1.647E -8 56 « 78N (31591
1.000E O ois: = Q, 0 e
i . 000t i 28¢ 7 50 .78 nai




NUCL IDE 1DENTIFICATION SYSTEM (ND PC VERSION DEC 88) ;
SUMHMARY OF NUCLIDE ACTIVITY FARGE <

TOTAL LINES IN SPECTRUM

UNIDENTIFIED PEAKS [
(/"rurlrxtu IN SUMMARY REPORT 1 14,29%
ACTIVATION PRODUCT
2 1 LM
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"NUCLIDE IDENTIFICATION SYSTEM (ND PC VERSION DEC BE}
UNKNOWN LINC RECORT

ELAPSED LIVE TIME 3600, (PILE-UP CORRECTED) .

(’ IDENTIF [ED PEAKS

I7T ENERGY ARCA BKGND FWHM CHAMNNEL o W Cl3/9SEC SERR

|
\
|
| L0 74 84 ay 127, 1:02 74 .55 72 7 1.19E-02 4%.7 2.94E4 G |
s 0O 288.% 52. 74. .78 425 .82 421 F 1.46E<02 31.7 5.04E+(
a © 583.1% A0, 29, 1.5%4 115&.75% 11%2 11 1.11E-02 35.3 2.67C+ ‘
9 0 611.7¢ : 103, 4,12 1217.65% 120! 8 2.11F~-02 49.: GBE
O 17¢4.% 6a 0. 2.68 3671.98 33664 17 1.78E-02 15.¢ 1.19E+N |
7 0 26i4, /d ey 01 548L1.97 %471 19 1.,41L-02 3% i
|
|
CINES NOT MECTING SUMMARY CRITERIA |
W NUCL DI ENERGY HLFE DECAY UCl JORAM ABNL L FT i
2 TH=-232 258.63 1.00C+10Y 1. O00E O % LOEXE ¢ o . 128
4 TH-232 585,14 L.00E+410Y 1.000E O ¢ HaA4qE - Ga.lz AN
& RU-103 €10.,23 29.350 1.0CQ02KE O O i i 5.92% Al
A~ 226 L764 .49 2

|
|

16,00 . 00Y 1 . GOOY O ¥} . 5358 7 LO. 175 1§ ‘
TH 20 % 2634 G ] O +10Y 1. OO0k { <z L7 v,:'l.l:"‘ ,-ﬂ
|
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NUCLIDE IDENTIFYCATION SYSTEM  (ND PC VERSION  DEC g§8)
SUMMAFRY OF NUCLIDE ACTIVITY FAGE 3
JOTAL LINES IN SPECTRUM 9
UNIDENTIFIED PEAKS ¢
(fr;am TTIED IN SUMMARY REPORT 3 33.33%

ACTIVATION PRODUCT

L=2 1GMA
NUCLIDE SBHR HLIFE DECAY ucl /GRAM ERROR ERI
ANIL-511 @AF 109.70M «H55 1.2¢4E -7 170E -8 i L
F120210N PRODUCT

L=-5 1 GMA
NUCLIDE SEBHI HLIFE DECAY UCI GRAM CRRUR Bl
C8-137 FP 30.17Y 1. 000 5. S02E ~3 1.098¢k
NATURAL PRODUCT

L3 1GHMA
NUCLIDE SEHR HLIFE DECAY Ucl /GRAM ERROR SERI
K=q0 NP 1.28E+409Y 1.000 1. 666F T L 3

g -
. 2 .




" 'MINIMUM DETECTABLE ACTIVITY REPORT

( © LIDE

BE~T
NEa~22
MAa-24
CL-38
ARk-41
SC-46
CR~51
MN=- 54
MN= 56
FE=59
CO~57
cCOo-58
L0=60
N1=€5
G664
IN—-E5
IMN-&M
SIS £
i
Lie-82
34
8%

il 85M
L' aa
- 88
Re-89
-85
L 85M
f1-91
[ B 1
l)l

1MOD
-)2
=95
Y
324

JE '-"5/
F-97D
A0« 90

“40--99
FC~99PMUL
RU-103
RU-105
RU-106

(" “iiom

-109

HEAK WIDTH

(ND PC

= 3.00 FWHM. CONFIDENCE LEVEL =

BrG

60.

-

and .

16.
i1,

44 .

B
w -

DT
GO

e

ENERGY

477.5%9
1274, 54
1368 .55
2167 .5%)

275,64
1120.51

T2V 08

834 . 0.

84(.‘. 7 gt
109V . 8%

L2 .06

810, 7¢
13352 .49
148, ©4
134% .70

b e 0 T Y

4\«' ) 4
S Ay
i .
1 -
1 L
L4
g
F 1
LfPy K
Qi
L ) /

1o, 04
1071 .88
- L

.t
AR B ’

105

L0 4 i,
> 5 %
& 0

-y
e 7

140. 5]
477 .08
724.50
621.84
318. 70
&57.75

" 88.03

MAINIMUM
UCI /GRAM

1. 4001E-~07
2.0661E-08
2 0494 ~08
G . O000L 400
G . 0644 08
Z.755%E-08
1287360
1.6226E~01
s 7245 ~08
5. 5023E+08
L. 25840 -0
1. 7258508
2.2/05E~-08
1.6810E~0Y
4 .. 08B60E~O6
2.6526E ~0f
L &7 Sk~
K68 ~08
1467008
S B B
GO ~ (3¢
VRAOE 06
02 18 -08
048 3E-07
ULD9E ~08
HALF LIFE TOO
HALF LIFE TOO
2.1439E~-08

2B 1L6E-08
7. L&40F 0L

BLOGTE ~O
F- T4 “(

X )¢
1.92088E ~0f
":_‘:)5’-‘.‘ ..: "'{" ,"
2.4128E~G7
Z . BABDE -0
182446k «Of
L« VowSE Ol
1.7385E 08
2 . D258E=-06
2.2189E-08
1 21N TE=D7
1.2975E~08
1 .5560E-0O8
5.0458E-08
1.5203E-07
& . 7982E-08
1.6469E-08
3. 3031E~07

VERSION
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“ Pl
.kllltlt*xt*lt#l*tl****t!t*tltttw!#*ttttlt#t*ttt#*tlttﬁt:t*l#tt
e NN 3 O K A R R 08 26~FLlB~94 19:58:;17 RN 2 O
A 30 S o S 8 RO RO SR K R K S 3k O R RO K R ok o 20 A KM I 08 K R ROK O R
*

( C ™M1 2 CPH DECANT LINE; POST CET DISCHARGE RP‘-(}KG

CAECTRAL FILE NAME: L940571.FEV

JOMPLE DATE: 26-FEB-94 12:0%:00

SAMPLE IDENTIFICATION: L240571.FEV

TYPE OF SAMPLE: LIQUID

GAMPLE QUANTITY : 566 . 1000 UNITS: GRAM

SAMPLE GEOME TRY . LMARS00

CFFICIENCY FILE NAME: LMARSO0.EFF
»mtwmtw*utvtvu*thwmt*#tw*****w#w*www*x****wm#*m#rt***mm*mm**w

W
ALQUIRE DATE: 26-FEBE~94 14:04:24 % FWHM(1332) 1.88¢
'‘RESET TIME(LIVE) L6000, SEC  * SENSITIVITY: 5.000
LLAPSED REAL TIME: 3600, SEC * SHARE PARAMITER 5.0 %
LAPSED LIVE TIME: Z600. SEC ¥ NBR TTERATIONS: 10.
@
3 T oA o N K R ok o S 20 S R Sk o 0 o0 KK S ORI S O R 00K R K 24 oK b K K R R ke K Ok O K 5K Ok ek
*
JETECTOR: ORTEC ¥ LIBRARY :MASTER.L1E
ALIB OATE: 23-FEB-24 07:26:01 % ENERGY TOLERANCE: 1.500 Ki'V
AV /CHNL : 4697016 * HALF LIFE RATLO: &. 00
WFFSET I9.8232400 AV * ABUNLANCE LIM)T: 70.00%
4
2 3 R RIE S S S S SRS SR PURAR Bt RUaih S A R A 8 iR Rop 8 R R S A R 15 50 1O MOl R i ol
ENERGY WINLOW 40.29 TO QLEL8.05

PK IT ENERGY ARE A BRKEND FWHM CHANNEL LETT PW CTS/SEC LR

3 Q0 ‘M. 84 \ 7 g L .02 8. 8h y ¥ 1. .19E=0% A

O 238.%90 &, 78 . g Gad T 1. 96E-Ve &3
S B 51k ,06 LS, LU25% “1Q0N . 27 AT 1.2 OB~
oA ot o 0 W ¢ B I d:54 - TL56.7 b Ak ke dIECOR S
9 (&) Gdl. 76 (e o U 4.1% al7 - - D i ar
G 0O 660.45 15, i & 132L .92 rdi4 A% 1.49E-0% I:
f Q 1460.72 ) 4. L.43 nO25 . 11 G17 20 OOr
0 1764.56& Caiq ( 2.68 5671 .98 Ll Y7 A T BEHOY
P 0O 2614.71 53 3.0l “481.9 i 1 L .aLE

PEAK SEARCH COMO_TTED (REV 15 8 - N & VERSION NOY

PEAK DATA CHRBECTED FOR CNVIRONMENT AL LACKOROUND
* AFTER ENSRCY INDICATES CORRECTEL REAK

BK IT  ENERGY AREA BKOGND FWwHM CHANNEL LEFT PW CTE/SEC TERR

(;; 0 74 .84 az. 127. 1.02 74.55 72 7 1.19E-02 45.7

238.90 KEV PEAK DELETED .
511.06 KEV PEAK DELETED

4 0 583.15 40. 39. 1.54 1156.75 1152 11 1.11E-02 35.3

5 0 611.76 76. 103. 4.12 1217.65 1205 28 2.11E-02 49.%2
660.45 KEV PEAK DELETED =2

7 1460.72 KEV PEAK DELETED'. .

B 0 1764.56¢*  17. 0. 2.68 3671.98 3664 17 4.8B4E-03 77.7

514.71 KE EAK DELETED

=



*MUCLLIDE IDENTIFICATION SYSTEM 'C VERSION £ 88)
URKNOWN LINE RCFPORT

'UNIDENTIFICD PEAKS

( . IT ENCRGY ARE A BKGND FWHM  CHANNE!L LEFT PW CTS/SEC 2LERR o S

4 O 74 .84 43. Ll 1. 02 74.55 P $ 1 APE~02 49 lxPAE+
4 Q. DB%s 1S 40 . 1.54 QLT b 11 k., JIEFO2 SB35 R. 67
@ B &ll.lt 76 . 1035. 4.12 1217 .60 1205 2 2:11E-02 49,3258 +01

LINES NOT MEET ING SUMMARY CRITERIA

PK. NUCL 1D {E Ry HLIE DECAY  UCT /ORAM AGNDTEF
4 TH-232 50%.14 1.00E+10Y 1.000C G . 5448 97

5 RU-10% €10.3% Z9.350 1.002 & P77

& RF-22¢ 1 764.49 1600.00Y 1.000E O . 2¥9 1. 1Y




IDENTITICATION SYSTEM

MUCL. 10E

SUMMARY OF NUCLIDE ACTIVITS

AOTAL LINES IN SPECTRUM "
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“MINIMUM DETECTABLE ACTIVITY REPORT

CEAK WIDTH

"

w~"

MhTL-511

A-22
pL=-24
=3B
All-41
=0
SC~46
=53
=549
M- 26
E~SS
et Lo W
o~ 58
~&0
N 65
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4aad 5.
=M
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'R

92
a8
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Y= 91MD
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/ :)3

K95

- 37
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NG 9D
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O~-99
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=108
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2.00 FWHM.
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GO

24¢ .

L5 w

|
Lk

| ()5

28,

48 .
5%,
>0 .
89,
D
1e7 .
. 3 8
41.
a3.
0.

ENERGY

477 .59
$11.00
1274 .54
1368.53
2167 .51
1293.464
1460.8
1120.8]
r20.08
824 .8%
8346.75
109% .22
122.06
e
49
.84
.20

€~

&

™ i
R &

el
= 4D
LR LE=E S ¢
. .

(n

{o

L
-~

7. 1K
264 .08
73T SN, 3o
831 .50
518 .99
ey SRR
q0z. G
196.32
1834 .01

1051 .88
o
vl .69

1204, 920
nEE Ky
1 - ¥
26¢ (
s AT

f02.63
765 7%
1024 .50
4y . T
739.58
140.51
497 .08
724.50
6£21.84
318.%90

(ND PC

CONFIDENCE LEVEL =

MINIMUM
UCI /GRAM

1.4001E~07
6.2272E~08
2.0661E-08
2.0494E-08
0. 0O00E +00
5.0644E-08
SEPLE-O7
- 7559E~08
. 2873F-07
LHB26E-08
. T945E-08
L 5023E~08
L 2584E~08
T 258E~-08
.2705E-08
.&310E-07
.0B60E~-0OL
LEB26E~08
;67 31E~O8
2.5968E-0&
R AMGTE~O8
2. el lZ2C~0%
1.1740E~06
VL2440 ~0G
LODTBE-O8
1l O483E~07
.0199E-08

R & JE-0 S N ( SU S VI O SAE R, N

2.1439E-08
6. B8L61E 08
7+ LGABE~DE
LW B6LTE-O8
4.&545&*0“
7.2118E-06
1.9088L -0£
2.05158

2.9128E~07
2.3487E-08
1.8446E~08
1.7538E-08
1.7385F «08
2.0255E-06
2.2189E-0%
L. 2187E~07
1.297SE-08
1.5560E~-08
5.0458E-08
1.5203E~-07
6.7982E-08

VERSION

4.66.

HALF LIFE TOO SHORT
HaLFE LIFE T00
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o~ -
» SEP B9
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"EH}\ Wi ir
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NUCL TDE

( 110M
109

UN=113
SB~122
eB-124
ab-125
TE~123M
I=131
!
L =185
1-154
31=1%!
XE~1Z1M
XE~1 5
XE-1335M
XE~1.
XE~1Z5M

NE Kt
s
L. LLar
- L
( L

C 138

Lo
2 A l()

BA-141
LA=-140
CE~ 139
(' 1l

2
~

BKG §  ENERGY
43. 657.75
81. 28.03
55. 391.69
42. 563.93
50. 602.71
51. a27.89
85. 158 .99

106. 228.16
65. 364.48

2 667 .69
52. 529.87
3€. £47.03
21. 12690.41
89. 163.93
66 . 80. 929

1035, 233.22

108 . 249.7%
- 8 226.56
78 . 258.31
45 &g .70

& L27 .42
54 818 . S
/6 H6 L ¢
14, 1435.86¢6
LA, r a6 .00

10¢, . 1< -

47 . SSV .52
9 . 190.2

8. 1596.49
10¢ 165.8
LS « 45 .44
&9 Z v L1

A 7 LA
&l 4 i
58. a4 .27
23. 1274.4°¢
2 A2 . 0%
a7 A5 e

2 L)

200 A
7 f

O FWHM. CONFIDENCE LEVEL =

‘y LaF it

FAGE
4.606.

MINIMUM
Ucl /GRAM

1.646%0
&. 5031k
1.8608
Z2.0002ZE
1.6085E
4.215%1¢E
i.13918
1.4504E
1.5677E
2. 3403¢
1.2400E
L. SBL2E
5.802Z1E

-08
-07
-08

~08

-08

-0}

-08
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1.2620E
L8175k
HALF LIFE
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i 4 4‘('\{

L<B7%4E
. 24540
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5.7732E
' OEAJ0E

2.1330L

5.6468E -

HALF LIFE
1. 57T5%E

1. 2986F

1743l
».01411
] ), 7 Al

4.3005(~

O.0000CE-+
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TS

' ééz‘azcnu 4_135;53

toial uCY/ dischorged  [Total uCl removed from 3 tanks

o _35%78Cos0 | 1939202] 23032 8

k¥ 139184/Cs-134 | 1963552, | 197747

10988/Cs-137 | 1708362/ | 171938




Guidelines for Evaluating Sampiing and
Monitoring_Data For CST Release

Measurement Expected Value Action Levels
and Ranges

sample Gamma Expected Total Activity If the total gamma activity

1ec Analysis 1.2E-06 uCi/ml measured in a sample

10 upper value
(67% confidence ievel)
1.5E-06 uCi/ml

20 upper value
(95% confidence level)

exceeds the 20 value
(1.8E-06 uCi/mi), contact
Steve Bartman
(pager# 457-1425).

1.8E-06 uCi/ml
ation Monitor Expected Response If monitor response exceeds
Response 310 cpm the 2.60 value (530 cpm),

-

20 upper value
(95% condidence level
480 cpm

2.60 upper value
(99% confidence level)
530 cpm

contact Steve Bartman
(pager# 457-1425).

If response exceeds 10 times
the expected response,
contact Steve Bartman

(pager# 457-1425). Request

Chemistry to collect sample.

Upon receipt of any alarm,
terminate release.

t Line Gamma

No detectable activity is

Any detectable activity, notify

¢ Analysis expected. Steve Bartman
(pager# 457-1427) and
Calculated activity levels are: Ed Kokosky
(pager# 243-1974)
(Co-60 @ 1E-08uCi/mi)
(Cs-134@ 4E-09uCi/ml)
(Cs-137@ 2E-09uCi/ml)
» Water Intake No detectable activity is Any detectable activity, notify
Spec Analysis expected. Steve Bartman

Calculated activity {avels are: Ed Kokosky
(pager# 243-1974).
(Co-60 @ 1E-10uCi/ml)
(Cs-134@ 4E-11uCi/mi) -
(Cs-137@ 2E-14pCi/mi) P
~1 day transit time <N

(pager# 457-1425) and

R ... 50 . s s e A NS 15 = om0 | —J



(1

SAMPLETIME. £
039 6 HR. DURING RECIRC ! LITER FOR CHEM ISOTOPIC

Y142
199 097 12 HR. DURING RECIRC | LITER FOR CHEM ISOTOPIC

*24 HR.DURING RECIRC 2.5 LITERS FOR NRC/CHEM TO SPLIT®**

iy, PP E Vi 200ML(not acidified) IN GLASS

A BOTTLE FOR NRC ii-3
REMAINDER FOR CHEM
ISOTOPIC AND TRITIUM

i 2419

POST RECIRC AND PRE-DISCHARGE

*1st SAMPLE 1.0 GALLON FOR RP/NRC SPLIT**

4[5 Jay 07 08%C " | LITER (aot scidified) FOR NRC
Ao & 200ML (g0t acidified) IN GLASS
I 4 BOTTLE FOR NRC i
P | LITER MARINELLI FOR RP
gt TO COUNT
| LITER BOTTLE (acidified for
RP composite)
100 ML FOR CHEM-H-3
ALS) OBTAIN 2.0 LITERS FOR CHEM 0/,
TSS.

2nd SAMPLE 2 HOURS AFTER st 2 LITERS FOR RP

’ | LITER MARINELLI FOR RF
Hs law TO COUNT
| LITER BOTTLE (acidified [or
RP composite)

“THE NRC WILL OBSERVE THE SAMPLING AND SPLITTING
WHEN THEIR SPLITS ARE DRAWN. CONTACT THEM BEFORE
:);&WING THOSE SAMPLES @ 65380,65381 &BEEPER# 457-

** THE DEFINITION OF A SPLIT SAMPLE IMFLIES THAT BOTH
THE NRC AND CHEM/RP SAMPLES ARE PREPARED FROM THE
SAME SAMPLE BOTTLE.

) \L)
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