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.

I. Executive Summary. ;
<

A. Deecription of Event-

I -

_ On December 25,1993 at 1315 Fermi 2 experienced a turbine trip, followed by a
,..

y | reactor scram due to a catastrophic mechanical failure of the turbina 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 Water

[L (TBCCW) were' released into plant systems anc buildings. Additionally, turbine

i lubricating oils were also released into the Turbine Building when the failure of
-

- the turbine severed the oil supply lines. The mixing of these oils and water with
the normal radioactive material content of radwaste systems and the turbine
building sumps resulted in a large volume of slightly contaminated oily water.

f 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 basement came from floor drains in the turbine y

building basement that drain to sumps in the radwaste basement. Eventually the
water reached equilibrium between the two buildings ( turbine basement
elevation is 564' whi!e the radwaste basement elevation is 557' 6"). The end

[ . . result'of this flooding was normal radwaste system functions were no longer
'

j available. With the normal liquid radwaste systems unavailable, temporary

i systems were installed to process water for reuse and prior to discharge to
ensure doses to the public were maintained as Low as Bea ,onably Achievable

y

(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 - Altemate Discharge Path Using the Condensate

} Storage Tank (CST)

i.
. TM 94-0009/SE 94-0016 - Installation of Temporcry Power for Radwaste !

' Instrumentation

L
. TM 94-0010/SE 94-0016 - Operation of Temporary Demins for Processing

| Liquid Radwaste
. SE 94-0001 - Radiological Aspects of Processing Equipment Outside in a Diked

i
Area j

! e SE 94-0002 - Pumping Out the Radwaste Basement to the Condenser Hotwell
e SE 94-0003 - ODCM Changes for Altemate Discharge Method using the CST

) . SE 94-0005 - Installation / Operation of CST Processing Equipment |
_

.

e EDP 26303 - Install Hot Taps to Allow Hookup of TM 94-0010 |;

!
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 systems. Also, when the level in the
condenser exceeded the high level setpoint, the water in the hotwell was

2;_
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automatically pumped to the CST. The input of ;ake water from the hotwell into
the CST resulted in water with high conductivity and low radioactivity levels.

Due to the large amount of water from the turbine failure event, not all of it was
I contained within the Radiologically Restricted Area (RRA). TBCCW and GSW

cascaded down from the turbine building second floor 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 reached the first
floor turbine some of it flowed into the turbine building basement, while other

|

'

water flowed out of the building into the Office Service Building 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. Sees

attachment 1 for direction of water flows and areas contaminated as & result ofi

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. All potential release pathways were reviewed
and no radioactive materialin excess of normal operating effluent limits was

,

released to the environment as a result of the turbine failure incident.

B. Plant impacts

1. Plant Chemistry

The introduction of poor quality water into 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 Recire
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 cleanuo 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 ALARA 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.

3
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f . TM 93-0012/SE 93-0080 - Provide Condensate RetumTank (CRT) Water

1 Supply to CRD's
4 . TM 93-0013/SE 93-0082 - Provide Demineralized Letdown Path from Rx
4 Vessel to CRT
$ e TM 93-0015/SE 93-0085 - Install Side stream Demineralizers for RWCU/Rx
0 Vessel Cleanup

. 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 to1

.; CRD's to Rx to CRT
:' . EDP 26281 - Install Hot Taps to Allow Hookup of TM 94-0005

2. Plant Systems''

' ?.

I# 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
CRO 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.

.

1

4
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5 C. Radiological Summary

1. Contamination Control

1 The overall effort to control the spread of contamination from the turbine l

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 .

|

I 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
A installed (via temporary modification) in selected drains in the turbine
i 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 1

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 j

learned from the radwaste basement clean up were effective for the turbine )
basement cleanup effort as well. l-

i

During the time period of this report (12/26/93 - 04/13/94) there were 18 I
4

personnel contaminations. None of the personnel contaminations ;

occurred on the day of the event and only 7 are directly related to the i

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.

1

1
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t 2. Exposure Summary

Total combined personnel exposure (TLD plus DRD) for the time period'

for the turbine failure event was 22.364 Rem. This number represents the
i 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 RWP/ task for turbine failure related exposure and exposures
not turbine related can be found in later sections of this report.'

The overall effort to minimize personnel exposures by all organizations''

involved in the recovery of the plant and systems was excellent. Many'

individuals and work groups, together with RP, worked as a team to-

incorporate ALARA principles into designs, 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 fabure 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
lessens 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
comer 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.

6
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;i l . The overall cleanliness of the plant prior to the turbine failure contributed

h significantly to being able to recover many areas of the plant in a short
1 period of time. Additionally, the initial response by Radwaste personnel to

|4 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

ij cause.
.,

if . 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 andi

i implement plans to process and discharge the excess water from the turbine

} failure event, while keeping the dose to the public ALARA.
;

,t

)! * The practice of identifying and evaluating temporary shielding 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.1

,

. The use of consultants / vendors with expertise in non-nuclear applications'

helped Fermi 2 meet some 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 environment.

d

l

i

,
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II. Radiological Controls'

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 installation, 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 Demineralizers:
.

. TM 93-0012 - Provided CRT water supply to CRD's and reactor through the
4

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. Door way shielded with 2" thick solid lead shields

i 5. RP Survey checklist developed

|

8
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4 6. Plan establishad 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.

' 9. Camera installed in Drains Cooler Room to monitor for leakage
10. Modification leak tested prior to placing in service'

,

11. Dry run was performed prior to moving domin 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 S/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 allliquid 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. i
|

|
'

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 RB-4.

Radiological Controls

1. Hoses routed through low traffic area
2. Demins placed on refuel floor by equipment hatch to easier control

access
3. Lag demin placed in front of lead demin for shielding
4. Shielded with 2" thick solid lead shields on all four sides
5. RP Survey checklist developed
6. Plan established for remote monitoring of lead demin dose rate
7. Majority of modification was hard piped from RWCU system to the temp.

demins
8. Flush connection installed as part of temp. mod.
9. 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

9
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I 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

. 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.

Radiological Controls.

No radiological controls required for temporary modification or field
implementation.

. 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

1. Hoses routed through low traffic area
2. Demins placed outside E. Drains Cooler Room for ease of movement for

changeout
3. Demins double shielded with 2" thick solid lead shields on three sides
4. RP Survey checklist developed
5. Plan established for remote monitoring of demin dose rate
6. Forklift was shielded for movement to OSSF
7. Flush connection installed as part of temp. mod.
8. Shielding installed for installation of hot taps for EDP 26281
9. Modification leak tested prior t,o placing 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 ;'

10
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t
;Y e SE 94 0005 - Provided for Installation / Operation of CST Processing Equipment
'0 using equipment and procedures supplied by Chem Nuclear Systems Inc.

(CNSI). This SE was performed on the procedures for processing the CST prior*-

.h to discharge to the lake. Water that was pumped from the Radwaste Basement
4 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 3ralizers in parallel for filtration, a steel
? liner for sluicing of resin from the demMeralizers, filters downstream from the

f demineralizers to prevent resin from entering the tank and to provide mechanical*

j/ filtration of the water, connection to the temporary discharge path ( TM 94-0007)

4 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

I CNSI procedures. All radiological controls were 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 dose rate
6. PVC piping to contain hoses between the CST dike and the processingj

trailer dike
7. Flush connection installed as part of temp. mod.
8. Shielding installed on demins and outside the trailer to lower dose rates

j
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
!

. TM 94 0009/TM 94-0010/EDP 26303 - Provided temporary power for I
Radwacte Instrumentation and operation of temporary processing equipment for l

cleanup / reuse and storage / discharge of liquid radwaste using the Waste Sample ,

|

Tanks and the Waste Surge Tank. The EDP 26303 installed permanent system
,

I tie-ins at the tanks and the normal discharge line, so that the temporary'

i processing system could be installed. The system was designed to process the

i

I

i11

d
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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

1. Hoses double banded to prevent leakage*

2. RP Survey checklist developed
3. Plan established for remote monitoring of demin dose rate.

4. Flush connection installed as part of temp. mod.
5. Shielding installed on demins

1 6. Modification leak tested prior to placing in service

! 7. Administrative maximum dose rate established for demins

k 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 Neutralization Tank. This pathway was chosen
because it taps in into the Circulating Water Decant Line upstream of the
normalliquid 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 steel piping to prevent leakage j
2. RP Survey checklist developed ;

3. Continuous monitoring for discharge so the system could be isolated if |

problems occurred |
4. Flush connection installed as part of temp. mod. )
5. Additional mechanical filters to further filter the water prior to discharge (
6. Modification leak tested prior to placing in service !

7. Calibrated temporary radiation monitor for additional monitoring capability |

'I 8. Drains in the Auxiliary Boiler House were plugged or sand bagged in area j
t of temp. mod. |

4

f

I |

n I

1

1
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B. Engineered Controls ,

1. Temporary Shielding
f

. 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.
i

. Shielded RWCU side stream demineralizers on RB-5 with (4) CNSI shield
walls. The demineralizer configuration 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. i

!

. Shielded hotspot on CST demineralizers located in tractor trailer. The
configuration consisted of (4) demineralizers hooked up in parallel. The

,

highest contact dose rate en 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 94-0005 with (6)
CNSI shield walls. The demineralizer configuration was two demineralizers
hooked up in parallel. The shield walls were placed around theI

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.

,

13 '

|
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k . Shadow shielded RWCU letdown line in the TB-B for installation of hot taps

f
for EDP 26281 with lead blankets. Highest contact dose rate was 280

i

mrem /hr on the piping prior to shielding and 16-45 mrem /hr general area
on the work platform. After shadow shielding was installed general area"

4 dose rates on the work platform were reduced to 6-18 mrem /hr.

+ Shielded temporary Radwaste Processing demineralizers in the RW-B forH

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

L
demineralizer. The demineralizer configuration is one train of demineralizers

E
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
i

. 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 location of the cut for
horizontal piping with HEPA ventilation hooked up to 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
successfulin' preventing'the spread of contamination and airborne
radioactivity.

C. Contamination Controls

1. Radwaste Basement Pumpdown/ Cleanup
|

i

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

Ci/ml to 8.0E-04 pCi/mi for various samples. The nuclides present were Cr-
i 51, Mn-54, Co-58, Co-60, Zn-65, i-131, Cs-134 and Cs-137. An AR-20

probe submerged in the radwaste basement water indicated an exposure
I rate of 5 mrem /hr. The liquid transfer process from the radwaste basement
I 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 general access hallways!

i

14
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1

on the walls and floors. There were also several small piles of sludge1

reading 10-15 mrem /hr.

The Radwaste basement was decontaminated with a 5.00 - 2000 psi-
pressure washer with 180*F water. Radiological Controls have been i

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 successfulin reducing contamination i

levels from 4 - 24 mrad /hr beta to 4000 dpm/100cm2.

The initial phase of the Radwaste basement recovery began on February 02,
'

1994. l&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-itinto 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 severalinstances 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 leamed 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 thatl

I 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 horizontal piping with HEPA ventilation hooked up to
the containment. No airborne radioactivity >0.3 DACs was measured. As the

15
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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 overflowed from water that was cascading down
from the turbine area. The radioactivity level was 1.05E-3 pCi/mi for the
water pumped to the condenser hotwell. The nuclides present were Cr-51,
Mn-54, Co-58, Co-60, Zn-65,1-131, 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
i reducing contamination level from 28,000 dpm/100cm2 to <500

dpm/100cm2 in most areas.
'

;

,

4 4
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lli. 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 stillin 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 93-0013fTM 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 I

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

I B. Radwaste Basement Recovery / Cleanup

The following tasks were performed to recover the radwaste basement as a 4

result of the turbine failure. The dose received in the radwaste basement for

17
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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 summarized below. The dose for removal of these modifications

;

and completion of equipment repairs will be addressed in the RF04 Post |

Outage ALARA report.

Task Expended ManRem ;

Oil Skimming 0.104 Rem
i

.

Decontamination 1.121 Rem
Entry into Rooms 0.028 Rem
Equipment Repair 1.02S Rem
EDP 26303 Hot Taps 0.057 Rem

,

C. Turbine Building Basement Recovery / Cleanup

The majority 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 /Destudging 0.070 Rem

Equipment Repair 0.016 Rem>

__

D. Exposure Breakdown By RWP/ Department / Building
i

ITo 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 RF04
preparations. Additionally, to determine the impact of the turbine failure on

,

i

departmental annual dose estimates, the dose 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
i' impact to different areas of the plant due to the turbine failure can be better

understood.

I

l

i

'

1=

l

18

{ --- -- - - - _ -.____ -_ __ _ _ __ __



I

TURBINE INCIDENT RADIOLOGICAL PERFORMANCE REPORT

Turbine Event Related Exposure Summary

RWP Number Task / Job Description Actual
ManRem )

0.085
93-1001 Operation Routine RWP-

0.028
93-1002 Chemistry Routine RWP

93-1003 Radiation Protection Routine RWP 0.098:

93-1004 Radwaste Laundry Routine RWP 0.045 |
1

93-1005 Radwaste Decontamination Routine RWP 0.090
0.004

93-1007 Security Routine RWP

93-1009 Tours and Inspections Routine RWP 0.078

93-1010 Maintenance Routine RWP 0.008'

93-1011 l&C Routine RWP 0.003

93-1023 Operations High Radiation Area Rounds 0.023

93-1262 B31F023A&B, B31F031 A&B Repair 1.945

93-1263 Install G33 Hot Tap for TM 93-0013 0.040
1.582

94-1001 Operation Routine RWP

94-1002 Chemistry Routine RWP 0.175

94-1003 Radiation Protection Routine RWP 1.634

.
94-1004 Radwaste Laundry Routine RWP 0.822

| 94-1005 Radwaste Decontamination Routine RWP 0.431

94-1006 Radwaste OSSF Routine RWP 0.227
0.310

94-1007 Security Routine RWP

94-1008 Fire Protection Routine RWP 0.155

94-1009 Tours and Inspections Routine RWP 0.615

94-1010 Maintenance Routine RWP
- -1.219 --

94-1011 I&C Routine RWP 0.204

94-1014 Radwaste Processing Routine RWP 0.190

94-1015 CRD Drive Water Filter Changeout RWP 0.005

94-1023 Operations High Radiation Area Rounds 0.240'

4 94-1025 Scram Discharge Volume Calibrations 0.107
0.00694-1026 HCU Repairs

94-1031 Setup and Operate TM 94-0005 0.312
4

94-1032 Recirc/ Treatment / Cleanup of CST 0.569

94-1034 Install TM 93-0015 0.040
.

94-1036 Perform Oil Skimming in the Radwaste Bsmt. 0.104
0.25394-1038 Operate TM 93-0015

94-1039 Initial RP Survey of the Drywell 0.082
0.00594-1041 N20 System RWP

94-1042 N21 System RWP 0.021

94-1045 N61 & N62 System RWP 0.015

94-1048 Remove Insulation in the Turbine Building 0.029

94-1049 Rework / Repair Turbine HP&LP Valves 0.088

94-1050 Main Condenser initial Entry 0.005

94-1051 Condenser HotwellInitial Entry 0.008-

19
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94-1056 MSR inspection / Repair 0.061
0.00594-1096 Install TM-94-0002 ,

1.02694-1098 Radwaste Basement Equipment Repair

94-1099 initial Entry into Radwaste Basement Rooms 0.028

94-1102 Decontamination of Radwaste Basement 1.121

94-1123 Install EDP 26281 Hot Taps 0.178

94-1176 Install EDP 26303 Hot Taps 0.057

94-1178 Clean Turbine Building HVAC Duct Work 0.001

94-1179 Sandblast Turbine Rotors 0.010 i

94-1180 P4400F615 DualIndication 0.074
0.025,

1 94-1181 Inspect Condenser
94-1191 CST /CRT Diving Operations 0.010

94-1200 Changeout MPC Oil Coalescer Filters 0.008

94-1202 Repair Turbine Building Equipment from 0.016

;
- Flood

| 94-1208 Remove TM 93-0015 0.197

14.717Total

Note: Routine RWP's do not have ManRem
s

estimates.

Non Turbine Event Exposure Summary -

RWP Number Task / Job Description Actual
ManRem

93-1240 Torus Room Lighting EDP 1.066

94-1013 Fermi 1 Routine RWP 0.028

94-1028 New Fuel Receipt (RB 1) 0.020

94-1029 New Fuel Receipt (Refuel Floor) 0.355

94-1037 Install and Remove Drywell Baseline Shielding 2.920

94-1057 RP Refuel Floor RWP 0.042

94-1058 Rx Vessel Disassembly / Reassembly (Floor) 0.139

94-1059 Fuel Sipping 0.137

94-1061 Rx Vessel Disassembly (Cavity) 0.097

94-1063 Decontamination of Refuel Floor Equipment 0.074

94-1067 Torus Diving Operations ~ 0.040

94-1070 Torus Hatch Removal / Reinstallation 0.025

94-1072 Reactor Building MOV PM's 0.020

94-1074 Reactor Building Maintenance Routine RWP 0.321

94-1075 Reactor Building I&C Poutine RWP 0.020'

94-1078 Reactor Building Scaffolding / Temp. Lighting 0.252

20
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94-1090 RCIC System RWP 0.041 )
94-1094 Operations Drywell Routine RWP 0.217 '

94-1095 Radiation Protection Drywell Routine RWP 0.327
94-1097 DrywetVRB-1 Steam Tunnel Pre-job Walkdown 0.043
94-1108 Remove / Reinstall Drywell Downcomer Covers 0.122
94-1112 Open/Close Drywell Equipment Hatches 0.050
94-1114 Drywell Snubber ISI 0.166 |
94-1118 Drywell MOV PM's 0.002

'

94-1121 l&C Pre-Undervessel Work 0.134
94-1122 Perform Decontamination in the Drywell 0.013
94-1128 MSIV's Repair / Rework / Nose Cone Mod. 0.141
94-1182 DrywellInsulation Removal / Installation 0.045
94-1184 Drywell Scaffolding /remp. Power and Lighting 0.587
94-1188 E1100F119 Disassemble / Repair / Reassemble 0.010
94-1195 Perform Radiography in OSSF 0.014
94-1198 Install Torus Tubing Protection Platforms 0.015,

94-1201 Condenser Waterbox Pumpdown Mod. 0.033
94-1213 CRD Pre-Flush Tank Work 0.055
94-1221 Drywell Sump Piping Modification 0.377
94-1224 Modify Dryer / Separator Drain Line EDP 13714 0.005
94-1225 Install ADHR Block Valves 0.070
94-1226 Westinghouse Undervessel Walkdowns 0.020

'
Total 8.043

I

Total for All Work Performed During 22.760
Turbine Recovery

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

|

|
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l; Exposure

j By Department |

,

'
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Exposure~

By Building

.

All 7872 35%

Drywell 5588 26%

OSSF 204 1%
Yard / CST 607 3%

; Turbino 1183 5%
. . .

rus 1555 7%

* ' '
Radwasta 2232 10%

Total = 22,760 mrem

il

!
!

:

l

U All d Drywell Reactor 8 Radwaste

Turbine CTorus CYard/ CST 90SSF

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 offin
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 |

I

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 following 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 p/y per frisker probe |
area, there were discoveries of alpha contamination and hot particles.

i

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.

24
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Personnel Contaminations |:

| By Location i
! !

! !

! I

i
|

i l

i

i Shoe 50%
9

i

i

i

'

Belt 6%
1

//
_

Head 6%
Shorts 22% 1

| Pants 17%
! 3
;

Total = 18
| |

|

I

|
1
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! Personnel Contaminations
:

By Workgroup -

.

i

i

(

i
;

}

:
4

|

;
.i

!
'

! Mods 39%

l

:

|

I

" "?
'

i Redwaste 22%- '

| 4 Tech Eng 6%
' ' ' ' '''

| 1

| Other 6%
'

1
I # Nuclear Fuels 6%

Maintenance 11 %
3

' 2 Operations 11%
2

|

Total = 18
|

|
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? Personnel Contaminations
<

! By Cause

;

i

i

,! l
:

1
1

!

!

) Contamination from PCs 39%
|

. . . 7
: Environment 17%
! 3
: |

'

2

| . = ..

!
:

/'

Spill / Leak 17% Unknown 6%
3 1

:

Poor Work Practice 11%
I Cross Contamination 11% 2
: 2
;

Total = 18
I
4

j

'

!

I

i
'

|
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Personnel Contaminationsj

| By Building ,

1

;1 |

1 |

| |
.

1 I
;

i |
3 |

1
:

!

!

( |

' \

1 Turbine 56% -

<

1 10 |
<

! |
|

|

i

i
I

!
i

!
|

}

j Drywell 6%
.

| / 1

1 /
\ /
i f Radwaste 6%

OSSF 11% 1
i

! 2 Torus 11%:

! Reactor 11% 2
2

:

Total = 18
:

?.

P

|
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V. Radweste 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 i

feet of the contaminated areas throughout the plant. After the turbine
failure there was 102,t,JS 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 the turbine event is the generation of radioactive waste.
The following is a summary of the radwaste generated as a result of the
turbine failure. ,

|

Tvoe of Waste Amount

Resin 752 ft cu. 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.)

,

i
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VI. Lessons Learned

A. Good Practices

. Tne formation of multi-departmental teams such as the Water Recovery J

Team to deal with events that are unique or abnormalin nature was
successful. This allows for all departments to be informed of plans and j

|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 helpfulin formulating plans for ,

developing a alternate discharge path, applicable controls, and methods for |

monitoring 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 93-0013 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 j

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,

i

. 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.

I

r
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f. |

TURBINE INCIDENT RADICLOGICAL PERFORMANCE REPORT

. 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 Leamed

. 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 wasi

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 radiologicalimpact 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.

31
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TURBINE INCIDENT RADICLOGICAL PERFORMANCE REPORT
.

C. Summary of Radiologicalincidents

* A resin spill occurred in the East Drains Cooler Room when changing out1

d temporary demineralizers for TM 94-0005. The cause of this event was a
i combination of several different factors. The major factors include identifying

incorrect procedures in the work request for isolating the temporary
D modification. This, along with a lack of attention to detail by operators

isolating the demineralizers with the wrong procedure, caused the spill to
occur. See Operations Critique 94-001.

. CST water was spilled outside of 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 destudging 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 CNSI
procedure did. Also no walkdown of the system was performed prior to the
start of pumping operations. See Operations Critique 94-003.
DER 94-0127 was written to cover evaluating and identifying what actions
need to be taken to prevent further occurrences of this nature. Initial
response is due 5/2/94.
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Fermi 2 Water issues,

Date of analysis FEB 17.1994

Volu me(g al)= 693066
: (1)= 2.,623E+06

Flow Rates: (spm)
Dilution = 19868
CST dcht 400

Isotope Eff Conc ' Result Conc./EC Activity
uCi/ ml uC1/ ml (mCl)
(10CFR20)',

Cr-51 5.688E-64 3.390E-67 6.78eE-84 8.893E-el
Mn-54 3.600E-05 2.068E-87 6.867E-83 5.484E-el
Co-68 3.068E-86 7.520E-87 2.507E-el 1.973E+98
I-131 1.669E-66 7.78eE-88 7.768E-02 2.820E-el
Cs-134 9.800E-87 7.980E-07 7.867E-81 1.857E+88

,

iCs-137 1.68eE-96 6.37eE-67 6.376E-el 1.671E+60 ISr-89' 8.066E-66 5.896E-87 7.259E-02 1.522E+88
H-3 1.000E-93 1,668E-66 1.068E-03 2.623E+88

;,

Totals 4.299E-06 1.832E+96 1.128E+61 !(w / Dilution) 1.653E-07 7.848E-02 4.338E-81 !
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Fermi 2 Water issues
Date of analysis: FEB 21,1994

; Volu me(g al)= 532606
: (1)= 2.014E+86
4

Flow Rates: (gpm)
Dilution = 15000*

i- CST dcha 468
a

I

.

. . Isotope Eff Conc Result Conc./EC Activity

i uCi/ ml uC1/ ml (mCl)
| (16CFR29)
i Cr-51 5.866E-04 3.888E-07 6.168E-64 6.203E-81
i Mn-54 3.96eE-85 0.068E+96 9.866E+66 0.898E+96
i Co-58 2.000E-85 8.749E-88 4.376E-63 1.769E-01

Co-68 3.869E-86 5.669E-87 1.687E-61 1.819E+66
i Sb-125 3.000E-05 9.130E-08 3.943E-83 1.839E-01
; I-131 1.669E-86 6.659E-88 6.650E-82 1.339E-01

Cs-134 9.088E-87 1.389E-67 1.444E-81 2.618E-01
Cs-137 1.686E-96 1.SeeE-87 1.999E-91 2.014E-61 {. Sr-89 8.990E-96 5.800E-87 7.258E-82 1.168E+90 '

; H-3 1.668E-83 4.868E-04 4.666E-01 8.855E+02

4
|

Totals 4.019E-84 9.681E-el 8.693E+02
(w1Dilutton) - 1.044E-85 2.494E-62 2.162E+81.
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J Fermi 2 Water issues e s t_,224a.w k s
Date of analysis: FEB 24,1994

4

: Volu me(g al)= 532690
(1)= 2.814E+e6,

4

| Flow Rates: (gpm)
Dilution = 20608'

CST,dcht 466

<

d

i Isotope. Eff Cone Result RESULT /EC Activity
i uC1/ mi uCi/ ml (mCl)'

(18CFR20)
' Cr-51. 5.000E-94 2.199E-87 4.398E-84 4.428E-61
i Mn-54 3.966E-05 0.668E+69 0.000E+96 0.088E+90

Co-58 2.069E-85 9.511E-88 4.756E-83 1.915 E-81
Co-68 3.000E-06 4.184E-87 1.395E-61 8.426E-01
S b-125 3.066E-05 1.096E-87 3.653E-83 2.267E-81
I-131 1.000E-86 2.782E-88 2.792E-62 5.441E-82

: Cs-134 9.668E-67 1.415E-87 1.572E-01 2.858E-01
Cs-137 1.000E-06 1.567E-87 1.567E-81 3.156E-814

Sr-89 8.068E-06 5.868E-07 7.250E-82 = 1.168E+88
j H-3 1.000E-03 4.888E-04 4.869E-el 9.666E+02

:

Totals 4.817E-94 1.042E+00 9.762E+02
(w / Dilution) 9.446E-86 2.043E-02

,

i

i Fermi 2 Water issues CST ,224.WKS
Date of analysis: FEB 24,1994

i
'

Volume (gal)= 532980
(1)= 2.0188+86

a

Flow Rates: (spm)
Dilution = 15500 .

. CST dchg 400
,

,

L. -"v*.

Isot' ope. - Eff Conc Result Conc./EC * Activity *

uCilal uC,i.lal C (aCl)v+ .., _ , , - .

, , . , , , , - - - - - --- . . _ . ~ . - - - .+_ -- .-

. - - - - _ - _ . - - _ _ - - . . - _ _ - - - - - _ - - - _.---- - .c - ,
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Fermi 2 Water issues e s t_, ave.w k s
Date of analysis: Average

Volu me(g al)= 480528
(1)= 1.819E+06

Flow Rates: (spm)
Dilution = 15500
CST <!chg 380

Isotope Eff Conc Result Conc./EC Activity

uCi/ ml uCi/ ml (mCl)
(10CFR20)

Cr-51 5.000E-04 3.240E-07 1.551E-05 5.894E-01
Co-58 2.000E-05 6.355E-08 7.604E-05 1.156E-01
Co-60 3.000E-06 4.455E-07 3.554E-03 8.104E-01
I-131 1.000E-06 3.630E-08 8.686E-04 6.603E-02
Cs-134 9.000E-07 1.545E-07 4.108E-03 2.810E-01
C -137 1.000E-06 1.670E-07 3.996E-03 3.038E-01
Sr-89 8.000E-06 1.200E-06 3.589E-03 2.183E+00
H-3 1.000E-03 4.800E-04 1.149E-02 8.731E+02

i

Totals 4.824E-04 8.775E+02
(w / Dilution) 1.154E-05 2.769E-02
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Fermi 2 Water issues est ave.wks
Date of analysis: Average

|

Volu me(g al)= 488528
'

(1)= 1.819E+66

Plow Rates: (gpm)
Dilution = 15588
CST dchg 380

| Isotope 'f f Conc Result Conc./EC Activity
|

| 'al uCi/ ml (mci)
| (10CFR28)
| Cr-51 5.000E-64 3.240E-07 6.480E-84 5.894E-01

Co-58 2.068E-05 6.355E-08 3.178E-03 1.156E-01
Co-68 3.600E-66 4.455E-67 1.485E-81 8.184E-01
I-131 1.668E-06 3.630E-08 3.630E-82 6.603E-02
Cs-134 9.900E-87 1.545E-87 1.717E-01 2.810E-01
Cs-137 1.000E-86 1.670E-07 1.676E-01 3.038E-01

i Sr-89 8.000E-96 1.296E-86 1.500E-81 2.183E+06
H-3 1.008E-83 4.888E-04 4.800E-81 8.731E+02

'

1

Totals 4.824E-64 1.157E+ee 8.775E+02
(w / Dilution) 1.154E-95 2.769E-82

1

e 3

1 6
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Fermi 2 Water issues e s t,_ ave.w k s.

Date of analysis: Average

!

Volu me(g al)= 488528
(1)= 1.819E+66

'

Flow Rates: (gpa)
Dilution = 15508-

' CST dehg 388

- Isotope Eff Conc Result Conc./EC Activity

uC1/ ml uCi/ ml (mCl)
(18CFR26)

Cr-51 5.000E-94 3.240E-07 1.551E-85 5.894E-81
'

Co-58 2.689E-85 6.355 E-88 7.604E-05 1.156E-01
Co-60 3.e90E-06 4.45 5E-67 3.554E-03 8.184E-81

: I-131 1.000E-86 3.638E-98 8.686E-84 6.683E-02
Cs-134 9.800E-e7 1.5 45E-8 7 4.198E-83 2.810E-01.

'

Cs-137 1.000E-96 1.678E-87 3.996E-83 3.938E-01
Sr-89 8.000E-86 1.268E-86 3.589E-63 2.183E+00
H-3 1.eeeE-63 4.800E-84 1.149E-82 8.731E+02

,

Totals 4.824E-84 8.775E+02
(w / Dilution) 1.154E-05 2.769E-02

4
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j Compartoon of CST Sample Splitting Results
Michigan Dept. of Radiological Health and Permi 2

-

Radionuclide Mich Red Fermi 2 Ratio Agreement,

Health (Form &Mich) (NRC Critoria).,

Cr-61 3E-07 pCl/mi 6.1E-07 pCl/mi 2.0 yes
: (*2E 07) (11.8E 07)
i Co-58 8E-08 pCl/ml 1.0E 07 pCi/ml 1.26 yes !
; (t3E 08) (*2.2E 08)

Co 60 4.8E 07 pCl/ml 5.2E 07 pCl/mi 1.16 yes
(*0.7E-07) (t5.0E06)

i 1-131 7E48 pClim! 6.0E-08 pCi/mi 0.88 yes
(43E-08) (fi.4E 08)

! Bb-125 1.6E 07 pCl/ml 1.2E 07 pCl/ml 0.80 yes
(AD.7E 07) (*0.47E47)*,

Co-134 1.1E 07 pCl/ml 1.6E-07 pCl/mi 1.4 yes
'

! (to.4E-07) (10.32E 07)

j Cs-137 8E 08 pCl/mi 6.7E 08 pCl/mi 0.84 yes
; (CE-08) (t3.2E-08)
; _.

*
8b 126 was ret identsfied as a confirmed peak by the gamme spectral software.
Data reviewprovided this result.
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1;w;onocecocoonsooo 23-FEB-94:08:39:32 **anoconoco******
.

;, v*o***********************************************************

CST SAMPLE SPLIT WITH FERMI 2 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: LMAR500
EFFICIENCY FILE NAME: LMAR500.EFF
ono***********************************************************

*

ACQUIRE DATE: 23-FEB-94 08:04:51 * FWHM(1332) 1.886
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.

*

.ono***********************************************************
*

DETECTOR: ORTEC * LIBRARY:MASTEh. 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%

*

**************************************************************

ENERGY WINDOW 40.29 TO 2858.03

PK IT ENERGY AREA BKGND FWHM CHANNEL LEFT PW CTS /SEC % ERR FIT
,

|
1 0 185.78 34. 111. 1.19 310.74 306 9 1.70E-02 56.5
2 0 238.17 18. 112. .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. 75. 1.95 692.00 686 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. O. 1.79 3024.92 3015 18 5.90E-02 10.7
12 0 1764.20 35. 7. .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 4

'

.UNCORR. LIVE TIME: 2000. CORRECTED LIVE TIME: 2000.

PK IT ENERGY AREA BKGND FWHM CHANNEL LEFT PW CTS /SEC % ERR
_

-,
.

.

1 0 185.78 34. iii. 1.19 310.74 306 9 1.70E-02 56.5
2 0 238.17 16. 112. .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. 75. 1.95 692.00 686 12 3.18E-02 32.5
5 0 661.53 77. 63. 1.00 1323.62 1318 12 3.84E-02 23.3
6 'O 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
A A i n Q 1 .,2 K 14 K 1 in 1920 01 112K. 7 f nie 63 J9 _

9
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1 U LL/4e5U 47L. 40. A.UJ 4%A4.%D 4 *t u 4 .AG L.%JL-UL 4.4

10 0 1332.44 - 284. 16. 1.96 2751.99 2743 16 1.42E-01 6.6.

l i'' 0- 1460'.63 118:. O. 1.79 '3024.92 3015 18 5.90E-02 10.7

- W.' , 1. 2 0 -1764.20 '35, 7. .70 3671.21 3664 13.1.73E-02 21.0
'

PILE-UP CORRECTION COMPLETED
.
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NUCLI'DE IDENTIFICATION SYSTEM (ND PC VERSION DEd 88)
NUCLIDE LINE ACTIVITY REPORT .PAGE 1,, ,

ELAPSED LIVE TIME: 2000. (PILE-UP CORRECTED)
'

0 ,

ACTIVATION PRODUCT *

UCI / 1-SIGMA
NUCLIDE SBHR ENERGY AREA BKGND %ABN %EFF GM ERROR
CR-51 AP 320.08 44. 83. 9.83* 4.127E+00 3.084E -7 1.278E -7
CO-58 AP 810.76 66. 39. 99.40* 2.099E+00 8.736E -8 1.934E -8
CO-60 AP 1173.22 291. 23. 100.00 1.600E+00 4.909E -7 3.522E -8

1332.49 284. 16. 100.00* 1.457E+00 5.271E -7 3.458E -8
NI-65 AP 366.27 64. 75. 4.61 3.758E+00 3.971E -1 1.291E -1

1115.52 0. O. 14.80 0.000E+00 .000E O .000E O

1481.84 0. O. 23.50* 0.000E+00 .000E O .000E O

HALOGEN FISSION PRODUCT
UCI / 1-SIGMA

NUCLIDE SBHR ENERGY AREA BKGND %ABN %EFF GM ERROR
I-131 HFP 284.30 0. O. 6.05 0.000E+00 .000E O .000E O

364.48 64. 75. 81.20* 3.758E+00 6.654E -8 2.163E -8
636.97 0. O. 7.26 0.000E+00 .000E O .000E O
722.89 0. O. 1.80 0.000E+00 .000E O .000E O

FISSION PRODUCT
UCI / 1-SIGMA

NUCLIDE SBHR ENERGY AREA BKGND %ABN %EFF GM ERROR
RH-105 FP 306.10 0. O. 5.13 0.000E+00 .000E O .000E O

318.90 44. 83. 19.20* 4.127E+00 3.772E -7 1.562E -7
CS-134 FP 563.23 0. O. 8.38 0.000E+00 .000E O .000E O

569.32 0. O. 15.43 0.000E+00 .000E O .000E O
604.70 0. O. 97.60* 0.000E+00 .000E O .000E O
795.85 87. 39. 85.40 2.127E+00 1.299E -7 2.486E -8
801.93 0. O. 8.73 0.000E+00 .000E O .000E O

CS-137 FP 661.65 77. 63. 85.12* 2.436E+00 9.998E -8 2.328E -8

NATURAL PRODUCT
UCI / 1-SIGMA

NUCLIDE SBHR ENERGY AREA BKGND %ABN %EFF GM ERROR
K-40 NP 1460.81 118. O. 10.67* 1.362E+00 2.191E -6 2.338E -7
RA-226 NP 186.21 34. 111. 3.28 5.814E+00 4.803E -7 2.714E -7

241.98 0. O. 7.49 0.000E+00 .000E O .000E O
295.21 0. O. 19.20 0.000E+00 .000E O .000E O
351.92 0. O. 37.20 0.000E+00 .000E O .000E O
609.31 0. O. 46.30* 0.000E+00 .000E O .000E O

1120.29 0. O. 15.10 0.000E+00 .000E O .000E O
1238.11 0. O. 5.94 0.000E+00 .000E O .000E O
1764.49 35. 7. 15.80 1.186E+00 4.972E -7 1.044E -7
2204.22 0. O. 4.98 0.000E+00 .000E O .000E O

TH-232 NP 238.63 18. 112. 44.60 5.045E+00 2.133E -8 2.576E -8
338.32 0. O. 11.40 0.000E+00 .000E O .000E O .

727.17 0. O. 11.80 0.000E+00 .000E O .000E O |
583.14 0. O. 30.25 0.000E+00 .000E O .000E O,

911.07 0. O. 27.70 0.000E+00 .000E O .000E O
1

969.11 0. O. 16.60 0.000E+00 .000E O .000E O l

2614.66 0. O. 35.86* 0.000E+00 .000E O .000E O

i
'

. .
.

-

= :.- - . - - - . .
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NUCCIDE IDENTIFICATION SYSTEM (ND PC VERSION DEd 88) '
i

..NUCLIDE LINE ACTIVITY REPORT .PAGE 2 I

ELAPSED LIVE TIME: 2000. (PILE-UP CORRECTED) |.

4

|-

NATURAL PRODUCT |

UCI / 1-SIGMA |

NUCLIDE SBHR ENERGY AREA BKGND %ABN %EFF GM ERROR
U-235 NP 143.76 0. O. 10.50 0.000E+00 .000E O .000E O

185.72 34. 111. 54.00* 5.814E+00 2.917E -8 1.648E -8

l

I

|

|
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NUCLIDE IDENTIFICATION SYSTEM (ND PC VEP.SION DEC 88) l

'

UNKNOWN LINE REPORT ,PAGE 3
.

ELAPSED LIVE TIME 2000. (PILE-UP CORRECTED) ).,

UNIDENTIFIED PEAKS

PK IT ENERGY AREA BKGND FWHM CHANNEL LEFT PW CTS /SEC % ERR %EFF

2 0 238.17 18. 112. .76 422.29 420- 10 8.89E-03 **** 5.05E+00
'

6 0 795.82 87. 39. 1.32 1609.52 1604 12 4.36E-02 19.1 2.13E+00
8 0 1091.86 14. 5. 1.20 2239.81 2236 7 6.93E-03 42.2 1.69E+00 i

12 0 1764.20 35. 7. .70 3671.21 3664 13 1.73E-02 21.0 1.19E+00

LINES NOT MEETING SUMMARY CRITERIA
,

PK NUCLIDE ENERGY HLFE DECAY UCI /GM ABNDIFF FAILED
1 RA-226 186.21 1600.00Y 1.000L 0 4.803E -7 12.29% ABN*

2 TH-232 238.63 1.00E+10Y 1.000E O 2.133E -8 25.03% ABN
,

4 NI-65 366.27 2.52H 4.010E 5 3.971E -1 10.74% DCY,ABN
6 CS-134 795.85 753.10D 1.002E O 1.299E -7 39.62% ABN

12 RA-226 1764.49 1600.00Y 1.000E O 4.972E -7 12.29% ABN

4

l
;
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NUCLIDE IDENTIFICATION SYSTEM (ND PC VERSION DE5 88)
SUMMARY OF NUCLIDE ACTIVITY ..PAGE 4

*.
TOTAL LINES IN SPECTRUM 12
UNIDENTIFIED PEAKS 4
IDENTIFIED IN SUMMARY REPORT 8 66.67%

.

ACTIVATION PRODUCT
1-SIGMA

NUCLIDE SBHR HLIFE DECAY UCI /GM ERROR % ERR

CR-51 AP 27.70D 1.050 3.084E -7 1.278E -7 41.42
CO-58 AP 70.80D 1.019 8.736E -8 1.934E -8 22.14
CO-60 AP 1925.00D 1.001 5.271E -7 3.458E -8 6.56

HALOGEN-FISSION PRODUCT
1-SIGMA

NUCLIDE- SBHR HLIFE DECAY UCI /GM ERROR % ERR

I-131 HFP 8.04D 1.184 6.654E -8 2.163E -8 32.50

FISSION PRODUCT
1-SIGMA

NUCLIDE SBHR HLIFE DECAY UCI /GM ERROR % ERR

RH-105 FP 35.36H 2.508 3.772E -7 1.562E -7 41.42
CS-137 FP 30.17Y 1.000 9.998E -8 2.328E -8 23.29

NATURAL PRODUCT
1-SIGMA

NUCLIDE SBHR HLIFE DECAY UCI /GM ERROR % ERR

K-40 NP 1.28E+09Y 1.000 2.191E -6 2.338E -7 10.67
l U-235 NP 7.04E+08Y 1.000 2.917E -8 1.648E -8 56.51

*
<

l
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MINhMUMDETECTABLEACTIVITYREPORT (ND PC VERSION SEP 89)
. ..

o PEAK WIDTH = 3.00 FWHM. CONFIDENCE LEVEL = 4.66.

MINIMUM
NUCLIDE- BKG ENERGY UCI /GM

BE-7 54. 477.59 2.7784E-07
ANIL-511 155. 511.00 -HALF LIFE TOO SHORT
NA-22 17. 1274.54 3.6322E-08
NA-24 22. 1368.53 3.8219E-07
CL-38 4. 2167.51 0.0000E+00
AR-41 12. 1293.64 HALF LIFE TOO SHORT
SC-46 52. 1120.51 5.7704E-08
MN-54 51. 834.83 4.4395E-08
MN-56 45. 846.75 HALF LIFE TOO SHORT
FE-59 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 37. 1115.52 9.4583E-08
ZN-69M 43. 438.63 2.6463E-07
AS-76 44. 559.10 2.1977E-07
SE-75 73. 264.65 4.0588E-08
BR-82 56. 554.32 1.1392E-07
BR-84 48. 881.50 HALF LIFE TOO SHORT
KR-85 83. 513.99 8.5801E-06
KR-85M 102. 151.18 HALF LIFE TOO SHORT

i KR-87 57. 402.58 HALF LIFE TOO SHORT
KR-88 09, 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-082

SR-85M 83. 231.69 HALF LIFE TOO SHORT l
SR-91 26. 1024.30 3.5406E-05 '

SR-92 22. 1383.94 HALF LIFE TCO SHORT
Y-88 12. 1836.01 4.0576E-08 )
Y-91 24. 1204.90 1.3937E-05 I

Y-91MD 62. 555.57 1.0878E-06
Y-92 39. 934.46 HALF LIFE TOO SHORT
Y-93 81. 266.90 9.2111E-06
ZR-95 35. 756.72 6.1128E-08
ZR-97 36. 743.36 2.4326E-07 j
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
i MO-99 26. 739.58 3.5615E-07

TC-99MD 108. 140.51 3.8950E-084

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
SN-113 70. 391.69 4.3350E-08
SB-122- 42. 563.93 6.5691E-08 -

SB-124 109. 602,71 4.9544E-08

. .

_ _ _ _ _ _ . _ _ _ _ _ . _ _ _ _ _ _
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F PAGE. 2
~

. PEAK WIDTH = 3.00 FWHM. CONFIDENCE LEVEL = 4.66. ..

. . .

MINIMUM
NUCLIDE BKG ENERGY UCI /GM

SB-125 88. 427.89 1.1321E-07
,

TE-123M 79. 158.99 2.2269E-08
TE-132 72. 228.16 3.6189E-08
I-132 36. 667.69 HALF LIFE TOO SHORT
I-133 37. 529.87 1.3927E-07
I-134 43. 847.03 HALF LIFE TOO SHORT
I-135 12. 1260.41 1.4421E-05
XE-131H 113. 163.93 1.2590E-06
XE-133 60. 80.99 8.9260E-08
XE-133M 80. 233.22 4.0799E-07
XE-135 71. 249.79 8.9599E-07
XE-135M 41. 526.56 HALF LIFE TOO SHORT
XE-138 66. 258.31 HALF LIFE TOO SHORT
CS-134 141. 604.70 5.5471E-08
CS-134M 116. 127.42 HALF LIFE TOO SHORT
CS-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. 537.32 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 57. 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

. .
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e 23-FEB-94 08:43:48 ***o*************- -r
.

woo ***********************************************************
,

,

CST SAMPLE SPLIT WITH FERMI 2 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: LMAR500
EFFICIENCY FILE NAME: LMAR500.EFF
con ***********************************************************

*

ACQUIRE DATE: 23-FEB-94 08:04:51 * FWHH(1332)- 1.886
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.

*

oco***********************************************************
*

DETECTOR: ORTEC * LIBRARY: MASTER. 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%

*

**************************************************************

ENERGY WINDOW 40.29 TO 2858.03

PK.IT ENERGY AREA BKGND F'..'HM CHANNEL LEFT PW CTS /SEC % ERR FIT

1 0 185.78' 34. 111. 1.19 310.74 306 9 1.70E-02 56.5
2- 0 238.17 18. 112. .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. 75. 1.95 692.00 686 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. O. 1.79 3024.92 3015 18 5.90E-02 10.7 !

12 0 1764.20 35. 7. .70 3671.21 3664 13 1.73E-02 21.0

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

1

PEAK DATA CORRECTED FOR ENVIRONMENTAL BACKGROUND !

* AFTER ENERGY INDICATES CORRECTED PEAK l

l

PK IT ENERGY AREA BKGND FWHM CHANNEL LE'FT PW CTS /SEC % ERR FIT i

;

1 0 185.78 34. -111. 1.19 310.74 306 9 1.70E-02 56.5
''

238.17 KEV PEAK DELETED 1

3' 0 319.96 44. 83. 1.02 596.41 593 9 2.21E-02 41.4 l

4 0 364.85 64. 75. 1.95 692,00 686 12 3.18E-02 32.5 l'

.

5 0 661.53 77. 63, 1.00 1323.62 1318 12 3.84E-02'23.3
e n onn no _ en on 4 ee 4rno no 4en2 4, a eco no en 4- _-
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7 0- c10.3% co. sv. 1.ou loov.ov lose As a.aac-ve et.A
!i* 8 0- 1091.86 - 14. 5. 1.20 2239.81 2236' 7 6.93E-03 42.2

9'' O. 1172.96 291. 23, 1.65 2412.46 2402 18 1.45E-01 7.2

. 'I ' 10
0-1332.44* 273. 16. 1.96 2751.90 2743 16 1.36E-01 7.4

-11 0 1460.63* 22. O. 1.79 3024.92 3015 '18 1.10E-02 88.0
1764.20 KEV PEAK DELETED
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NUCLIDE IDENTIFICATION SYSTEM (ND PC VERSION DEC 88)
* UNKNOWN LINE REPORT .PAGE 1

i

UNIDENTIFIED PEAKS

PK IT ENERGY AREA BKGND FWHM CHANNEL LEFT PW CTS /SEC % ERR %EFF

6 0 795.82 87. 39. 1.32 1609.52 1604 12 4.36E-02 19.1 2.13E+00
8 0 1091.86 14. 5. 1.20 2239.81 2236 7 6.93E-03 42.2 1.69E+00

LINES NOT MEETING SUMMARY CRITERIA

PK NUCLIDE ENERGY HLFE DECAY UCI /GM ABNDIFF FAILED
1 RA-226 186.21 1600.00Y 1.000E O 4.803E -7 2.11% AEN
4 NI-65 366.27 2.52H 4.010E 5 3.971E -1 10.74% DCY,ABN
6 CS-134 795.85 753.10D 1.002E O 1.299E -7 39.62% ABN

:|
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NUCb1DEIDENTIFICATIONSYSTEM (ND-PC VERSION DEd 88)
'' SUMMARY OF NUCLIDE ACTIVITY .PAGE 2

*
*

.

TOTAL ~ LINES IN SPECTRUM 10
UNIDENTIFIED PBAKS 2
IDENTIFIED IN SUMMARY REPORT 8 80.00%

ACTIVATION PRODUCT l
1-SIGMA ;

NUCLIDE SBHR HLIFE DECAY UCI /GM ERROR % ERR

CR-51 AP 27.70D 1.050 3.084E -7 1.278E -7 41.42 i

CO-58 AP 70.80D 1.019 8.736E -8 1.934E -8 22.14 i

CO-60 AP 1925.00D 1.001 5.060E -7 3.727E'-8 7.37 I

l

HALOGEN FISSION PRODUCT |

1-SIGMA
.MUCLIDE SBHR HLIFE DECAY UCI /GM ERROR % ERR

I-131 HFP 8.04D 1.184 6.654E -8 2.163E -8 32.50

FISSION PRODUCT
1-SIGMA

NUCLIDE SBHR HL1FE DECAY UCI /GM ERROR % ERR

RH-105 FP 35.36H 2.508 3.772E -7 1.562E -7 41.42
CS-137 FP 30.17Y 1.000 9.998E -8 2.328E -8 23.29

NATURAL PRODUCT
1-SIGMA-

NUCLIDE SBHR HLIFE DECAY UCI /GM ERROR % ERR
K-40 NP 1.28E+09Y 1.000 4.083E -7 3.591E -7 87.95
U-235 NP 7.04E+08Y 1.000 2.917E -8 1.648E -8 56.51

.
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, MIN'IMUM DETECTABLE ACTIVITY REPORT (ND PC VERSION SEP 89),

. PEAK WIDTH = 3.00 FWHM. CONFIDENCE LEVEL = 4.66.

MINIMUM
NUCLIDE BKG ENERGY UCI /GM

BE-7 54. 477.59 2.7784E-07
ANIL-511 155. 511.00 HALF LIFE TOO SHORT l

NA-22 17. 1274.54 3.6322E-08
NA-24 22. 1368.53 3.8219E-07

,

CL-38 4. 2167.51 0.0000E+00 '

AR-41 12. 1293.64 HALF LIFE TOO SHORT
SC-46 52. 1120.51 5.7704E-08
MN-54 51. 834.83 4.4395E-08
MN-56 45. 846.75 HALF LIFE TOO SHORT
FE-59 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 37. 1115.52 9.4583E-08
ZN-69M 43. 438.63 2.6463E-07
AS-76 44. 559.10 2.1977E-07
SE-75 73. 264.65 4.0588E-08
BR-82 56. 554.32 1.1392E-07
BR-84 48. 881.50 HALF LIFE TOO SHORT
KR-85 83. 513.99 8.5801E-06
KR-85M 102. 151.18 HALF LIFE TOO SHORT
KR-87 57. 402.58 HALF LIFE TOO SHORT I

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 j

Y-88 12. 1836.01 4.0576E-08 '

Y-91 24. 1204.90 1.3937E-05
Y-91MD 62. 555.57 1.0878E-06
Y-92 39. 934.46 HALF LIFE TOO SHORT
Y-93 81. 266.90 9.2111E-06
ZR-95 35. 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-130M 41. 657.75 3.3008E-08
CD-109 76. 88.03 6.5519E-07
SN-113 70. 391.69 4.3350E-08
SB-122 42. 563.93 6.5691E-08 .

SB-124 109. 602.71 4.9544E-08

,
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PAGE 2'~

PRAK WIDTH o 3.00 FWHM. CONFIDENCE LEVEL = 4.66.~~
..

.

MINIMUM
NUCLIDE BKG ENERGY UCI /GM

SB-125 88. 427.89 1.1321E-07
TE-123M 79. 158.99 2.2269E-08
TE-132 72. 228.16 3.6189E-08
I-132 36. 667.69 HALF LIFE TOO SHORT
I-133 37. 529.87 1.3927E-07
I-134 43. 847.03 HALF LIFE TOO SHORT
I-135 12. 1260.41 1.4421E-05
XE-131M 113. 163.93 1.2590E-06
XE-133 60. 80.99 8.9260E-08
XE-133M 80. 233.22 4.0799E-07
XE-135 71. 249.79 8.9599E-07
XE-135M 41. 526.56 HALF LIFE TOO SHORT
XE-138 66. 258.31 HALF LIFE TOO SHORT
CS-134 141. 604.70 5.5471E-08
CS-134M 116. 127.42 HALF LIFE TOO SHORT
CS-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. 537.32 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 57. 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 I

U-238 108. 131.20 1.0686E-07 iNP-239 104. 106.13 1.7391E-07 I

AM-241 70. 59.54 2.0476E-07 |

|
|

|
|

;
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bQde:bc:: Macacca**c*cduccazade**geoseco*ue*******esce***** sew
coaccccccco==*3** 23-FED-94 08:47:32' *****************

, * c************m*****r************************e********r******

. ' CST ~ SAMPLE SPLIT WITH' FERMI 2'AND STATE OF MICHIGAN

SPECTRAL. FILE NAME; L940401.FEV
3 AMPLE.DATE: . 21--FEG--94 09 : 27 : 00
SAMPLE' IDENTIFICATION: 94-040
TYPE OF SAMPLE: LIQUID
SAMPLE QUANTITY: 500.7500 UNITS: GM
SAMPLE. GEOMETRY: '. MAR 500
EFFICIENCY FILE NAME: LMAR500.EFF
cec4***********************************************r**********

*

i ACQUIRE DATE; 23-tEtr94 08:04: 51 / FWHM(1332) 1.C36
| PRESET TIME (LIVE); 2000. SCC * SENSITIVITY: S.OOO

ELAPSED REAL TIME: 2000. SEC * SHAPC PARAMLTER : 5.0 ?
ELAPSED LIVE TIME: 2000. OEC * NOR ITERATIONS: 10.

*

c*o******************n****************************************
*

DETECTOR: ORTEC 8 LIBRARY:MASTEN.LlO
CALIB DATE: 23- rEU -?4 07:26:01 * ENERGY TOLERANCE: 1.SOO KEV
KEV /CHNL: .4697016 * HALF LIFE RA110: 8.00
OiFSET: 39 H2323Oo KEV 4 ABUNDANCO LIMIf- / O . UOV.

*

M * * * * * * * * * * * * * * * n: r V * * c 4 y * * * * * * * * * * * * * * * * * M * * * * n t >:m 4 * * * * * * * * C *

F
V

Q ENERGY WINDOW 40.29 TO 2058.03
| (

l PK IT ENERGY t AREA BKGNO FWHM CHANNEL LEFT PW CTS /SEC OERR FIT
Y

!

1 O 185.78 34. 111. 1.19 310.74 30G 9 1. 70C -02 L6.5
2 0 230.1'? 6-ut 1L. 112. ./6 422.2Y 420 10 D.U?E-03 S***

3 0 319.96e.r' 94. 33, 1.02 L96.41 .19 3 > 2.211-02 41.4r

4 0 364.85 b'P on. /5. 1.95 692.00 68u 12 3.1CE-02 32.5
S O 661.53'''M //. 63. 1.00 1323.62 1313 12 3. 34E--02 23. 3
6 C 795.8225-is/ 07. 39. 1.32 1609.52 1604 12 4.36E-02 19.1
7 0 810.326.rr 66. 39. 1.30 1640.39 1634 14 3 31902 22.1
8 0 1091.86 14. 5. 1.20 2239.81 22cac 7 0.93E-03 42.?
9 0 1172.966M 291. 23. 1.6S 2412,.46 2 4 0 '.- 13 1. 4 h ti -01 7.2

10 0 1332.446 w 204, 16. 1.96 2751.9? 2N3 Jo 1.42E-01 6.6

11- 0 1460.63 N' 110. O. 1./9 3024.92 3015 la 5.90E-02 10.7
12 0 1764. 20 6.su, 3 5. 7 .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: f2OOO. CORRECTED LIVE TIME: 2000.
1

PK IT ENERGY AREA BKGND FWHM CHANNEL LEFT PW CTS /SEC % ERR I
% t. 9

1 0 185.78 34. 111. 1.19 310.74 306 9 1.70E-62 56.5 |
2 -0 238.17 18. 112. .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. 75. 1.95 692.00 686 12 3.18E-02 32.5 I

I
5 0 661.53- 77. 63. 1.00 1323.62 1318 12 3.84E-02 23.3
6. O 795.82 87.- 39, 1.32 1609.52 1604 12 4.36E-02 19.1.

7 O' 810.32 66. 39. 1.30 1640.39 1634 14 3.31E-02 22.1
o n snos ne se n s o^ ooto os ocu 7 r oxe nv ao o

- . ..r-- - _.
--

-

.._m .._ . _ _ _



.

/ 'U .A A t s. . '/ta 4 '/ A . A0. 1. ce a 24.LZ . 4 t, d4U4 10 1. +1 A U .c. .4

|, 10 , O 1332.44 284. 16.- 1.96 2751.99 2443' 16 1.42E-01 6.6
~

,

11 0 1460.63 118. 'O. 1,79 3024.92 3015 18 5.90E-07 10.7
,12 0 1764.20 35. 7. .70 3671.21 3664 13,1.73E-02 21.0

-.

PILE-UP CORRECTION COMPLETED

.
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'NUCL'IDE IDENTIFICATION SYSTEM (ND PC VERSION DEd 88)
NUCLIOE LINE ACT IV1TY REPORT ,PAGE 1

ELAPOED LIVE TIME: 2000. (PILE-UP CORRECTED),,

ACTIVATION IHODUCT
UCI / 1-SIGMA

NUCLIOE 3BHR LNERGY AREA- UKGND %ABN LEFF GM ERROR
CR-51 AP 320.03 44. 33. 9.83* 4.127E+00 3.084E --7 1.278E -7
CO-50 AP 310.76 66. 39, 99.40* 2.099E+00 U.736E -8 1.934E -8
C O'-60 AP 1173.22 291. 23, 100.00 1.600E+00 4.909E -7 3.522E -G

1332.49 284 16. 100.00* 1.457E+00 5.271E ~7 3.458E -3
N 1- 65 AP 306.27 64. 75. 4.61 3.758E+00 3.971E -1 1.291E -1

1115.52 0. O. 14.80 0.OOOE+00 .OOOE O .OOOE O
U431 34 U. O. 23.50* O.000E+00 .OOOE O .OOOE O

HALOGEN FIhC10N IHODUCl
UCI / 1-ClOMA

NUCLIDE SUHR ENERGY AREA BKGND RABN %EFF GM ERROR
I-131 HFP 204.30 0. O. 6.05 O.OOOE+00 .OOOE O . OOOi- O

sv4.40 64. 75. 81.20* 3.758E+00 6.654E -C 2.163E -t
636.97 0 O. 7.26 0.OOOE+00 .OOOE O .0002 0
7 22 . f"? O. O. 1.00 0.OOOE+00 .OOOE o .OOOE G

F I S 3 ] Or4 5 Hot JJC1
.)C 1 / jn.Qs

NUCLIDE CUHR LNERG AREA UKCND %. AB N REH CM ERROh
RH-105 FP 306.10 0. O. 5.13 0.OOOE+00 .000E o 000e i

318.90 44 83. 19.20* 4.127E+00 '3.772L -7 J.Sc2E
C3-134 FP 563.23 O. O. S.38 0.OOGE+00 .OOOE O OO'E O

g 569.32 0. O. 15.43 0.OOOE+00 .OOOE O .OOOE O
F 604.70 O. O. 97.60* O.OOOE+00 .OOOE O .OOOE O

795.85 87. 39. 85.40 2.127E+00 1.299E -7 2.486E -E
80L.93 O. O. 8.73 0.OOOE+0C .OOOE O .OOOL -

CS-137 P 661.65 7/. v3, US.12* 2.4.36E+00 5 998E -- D 2 . 32i. :. -L

NATURAL PRODUCT
UCI / 1-51LMA

NUCLIOE SUHR ENERGY AREA GKGND %ABN %EFf GM Ef;h0R
K-40 NP 1460.01 110. O. 10.67* 1.362E+00 2.191E -6 2.320E
RA-226 NP 106.22 34. 111. 3.28 5.014E+00 4.UO3E -7 2.714E -

241.90 O. O. 7.49 0.OOOE+00 .OOOE O O v 0 c."

295.21 0. O. 1Y.20 O.OOOE+00 .OOOL 0 . OL Oc L
351.92 O. O. 37.20 0.OOOE400 .OOOE O .000E -

609.31 0. O. 46.30* O.OOOE+00 .OOOE O .OOCE C
1120.29 O. O. 15.10 0 OOOE400 ,000E O . 00U .
1238.11 O. O. 5.94 0.OOOE+00 .OOOE o .OOOE 0
1764.49 35. 7. 15.80 1.186E+00 4.972E -7 1.044E "'

2204.22 O. O. 4.98 0.OOOE+00 .OOOE O .OOOE O
TH-232 NP 238.63 10. 112. 44.60 5.045E+00 2.133E -8 2.5765 -O

338.32 O. O. 11.40 0.OOOE+00 .OOOE O .OOOE O
727.17 O. O. 11.80 0.OOOE+00 .OOOE O .OOOE O
583.14 O. O. .30.25 0.OOOE+00 .OOOE O .OOOE O,

911.07 0. O. 27.70 0.OOOE+00 .OOOE O .OOOE O
969.11 O. O. 16.60 0.OOOE+00 .OOOE O .OOOE O

2614.66 O. O. 35.86* O.OOOE+00 .OOOE O .OOOE O

,
~
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NU,'LIDE IDENTIFICATION SYSTEM (ND PC VERO7ON D E C '.te )'

NUCLIDE LINE ACTIVITY REPORT . PACE 2
ELAPSED LIVE TIME; 2000. (PILE-UP CORRECTED)**

NATURAL PRODUCT.
UCI / l-31GMA

NUCLIDE SBHR ENERGY AREA BVsGND '!. AU N !,EFF GM -ERROR#

U-235 NP 143.76 0. O. 10.50 0.OOOE+00 .OOOE O .OOOE O

185.72 34. 111. 54.00'4 S.824E+00 2.917E -3 1.648E -8

1

1

s

t

i

f

4

4
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-NUCLTDE IDENTIFICATION SYSTEM (ND PC VERSION DEC 88)
UNKNOWN LINE REPORT .PAGE 3

,- ELAPSED LIVE TIME 2000. (PILE-UP CORRECTED)

UNIDENTIFIED PEAKS

PVs IT ENERGY AREA BKOND FWHM CHANNEL LEFT PW CIC/SEC % ERR %EFF

2 0 238.17 18. 112. .76 422.29 420 10 8.09E-03 **** 5.OSE+00
6 0 795.82 07. 3?. 1.32 1609.52 1604 12 4.36E-02 19.1 2.13E+00
8 0 1091.06 14. 5. 1.20 2239.81 2236 7 6.93E-03 42.2 1.69E+00

12 0 1764.20 35. 7. .70 3671.21 3664 13 1.73C-02 21.0 1.19E+00

LINES NOT MEETING SUMMARY CRITERIA

PK NUCLIDE ENERCY HLFE DECAY UCI /GM ABND1FF FAILED
1 RA-226 186.21 1600.OOY 1.OOOE O 4.803C -7 12.29% ABN
2 TH-232 238.63 1.OOE+10Y 1.OOOE O 2.133E -8 25,03t ABN !
4 N1-65 366.27 2.52H 4.010E 5 3.971E -1 10.741 DCY.AbN
6 CC-134 795.35 753.100 1.OO2E O 2.299E -7 39.62% ABN

12 RA-226 1764.49 1600.OOY 1.OOOE O 4.972E -7 12.292 ABN

.

|
, . ,

|

|
1

0 e =

, . g. _._dddh.- - - . . - .. g, .- .. y m _ ._ ,

. . ,

, , _ .,



__- _.._ _ -
,

rf-

'
*

$* ... .
_

NUCLIDC' IDENTIFICATION SYSTEM (ND PC VERCION ^EC '30 )
A . SUMMARY OF NUCLIOE ACTIVITY . PACE 4
.i.

TOTAL LINE3 IN GPECTRUM 12
UNIDENTIFIED PEAKS 4"

IDENTIFIED IN SUMMARY REPORT G 66.67t

#
.

ACTIVATION PRODUCT
1-SICMA

NUCLlDE .SUHR' HLIFE DECAY UC1'/CM ERROR ?. ERR

CR-51' AP. 27.70D 1.050 ~ 3.084E -7 1.278E -7 41.42
CO-bC AP 70.80D 1.019 8.736E -8 1.934E -8 22.14
CO-60 AP 1925.000 1.001 5.271E -7 3.458E -8 6.56

HALOCEN F103 ION PRODUCT
1-SIGMA

NUCLIDE CCHR HLIFE DECAY UCI /GM ERROR % ERR

I-131 HFP O.04D 1.184 6.654E -8 2.163E -8 32.50

iF ld3 ION PRODUCT
1-- S I GM A

NUC IDE SLHR HLIFE DECAY UC1 /CM ERROR *!,ER R

RH-lob FP 3b.36H 2. LOR 3.772E -7 1.562E -7 41,42

~:3 --J b , FP 40 17Y l.000 9.990E -1, 2.320C -O I:3.29

N A T U/< AL PRODUCT
.~ SIGMA

NUCt;DE GBHR HLIFE DECAY UCI /GM ERROR '!.E R R

K-40 NP 1.28E+09Y 1.000 2.191E -6 2.338E -7 10.67
- U-23b NP 7.04E+08Y 1.000 2.917E -D 1.648E -8 56.51

1

' *-
.
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ocecocc*acoceedecccacesacacoce********************************
.Occccccccccesecco .23-FEB-94 09:16:50 *****************

3,-**c*********************************x*cere *r***********eteet*

' CST ~ SAMPLE SPLIT WITH FERMI 2 AND STATE OF MICHICAN

i3PECTRAL l1LE NAME: L940402.FEV
SAMPLE DATE: '21-FEG-94 O?:.27:00
SAMPLE IDENTIFICATION: 94-040
1YPE OF SAMPLE: LIQUID

.3 AMPLE QUANTITY: 500.'7500 UN;TG, L.i

. GAMPLE GEOME'i RY: LMAR500
gEFFICIENCY FILE NAME: LMARSOO.EFF
o * * * * * n u t * * * * * a e * * * * * y: * * * * * * * * * e * * v, * * n :: c e u v o t * e e * * * c c: * * * r. * e s

*

ACQUINE DATE: 23-FEEe9a 08:04: 51 * F WHN ( .t 332 ) 1.830
'#RE3lil i Ihii(LIVE ): 3600., S'':C t GENO 11IV1TY: S.000
ELAP3LL> REAL TIME: 3601. SEC * SHAPE. PARAME;ER 0.0 '.

CLAPGED LIVE TIME: .3600. GEC * Hi3N ITERATION 3. 10.
;

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ; ;- * * * * * :: r :t r f t * r f^ :' * * ? ;**.- tn

DCTLCTOR: owl EC 1 Li A A .hm ._R, It.

CALIO OAIE: 23-FLtB-9, 37.26.,01 t. l .J G'/ TOL ETMHCh 1.500 ' W '/

KLV/CNNL. < . c. 9 ', / _ .. ' H AL F 1 F E R.': '."10 : 0.00.

GFF SE~i / '.t.. '/; . t ,WV * ABUNDs:"Cl LlM1T /o OWJ,

t

. e r ,: * e c x rs * * * * * * w * e e e * x a e v * * * * * * e S - xa * - , n * x.v * v s. e r ::rm s -. ,

ENERGY WINDOW 40.29 TO 2858.03i .

f. '
PK 'l ENERCY AREA BKCND FWHM CHANNEL L"iFT PU CT5/SEC ?. ERR F11

! o 2 38. 62 t=-ht- 63 112. . .,3 4 2 4 . :. :. 421 ' 1. 39E -02 2".?
2 O 319.950c5 YL 127. 1 03 596 4" 5W D 2.6f.:.-02 2J.3
; O *64.26*"''133. 110. 1.76 u90 .Y ,M _ !. ' . 6L ?O2 20.9, ,

4 U 427.64%'6C CC. 81. 1.56 t'2 N . o6 022 0 1.66E-02 31.:
5 0 510.98*= 220. 115. 2.90 1005.lu "> 6 S 6.32C-02 16.3
6 0 604.276.ny 172, 136, 3.33 1202.71 1.96 12 4.70E-02 16.4
7 0 661. 73 ts-m 184 . 75. 1. ': 0 1324.m * ' ' ' ' :3 S .10E -02 13. 3

795.7Sc-qt2C". 61 1 46 3 609, M 1600 _6 '., . 2 5E - 02 12 30- G_ s

9 0 010.45t*W 92, 71. 1.60 lt.40.0/ _ ., $4 .3 2 a 02 24.6
-10 0 80u.244-ur 32 27. 1,61 17L9.25 .J/ L7 O.90E-03 34.4'

11 0 1173.01h v 470 63. 1.61 2412.26 2403 10 1,33E-01 6.1
12 0 1337.32C.40478 9. 2.02 2751.73 274_ 10 1.33E-01 5.0
13 0 1460. 36 W. 40 194. 12. 1.6L 302L_41 3017 16 5.381:-92 8 7
34 O.1764.07 M W 69 10, 1.10 3670.93 3663 14 1.92E-02 13.9
15 0 2203.866 96 33 4. 1.36 4607.26 4599 16 1.06E-02 20.0
16 0 26.t 4. 07n.m 48. 3. 3.40 5480.60 5474 16 1.33E-O? 19.1

~

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

PULSE-PILE-UP CORRECTED DATA. CORRECTION : 1.000
-UNCORR. LIVE TIME: 3600. CORRECTED LIVE TIME: 3600.

|PK I T, ENERGY AREA BKGND FWHM CHANNEL LEFT PW , CTS /SEC ?. ERR

l' O 238.62' 68. 112. .68 423.25 421 7 1.89E-02 29.9
2 0 .319.95 95. - 127. 1.03 .596'.39 594 8 2.65E-02 23.3 .

~3 0 364.26 '133. 118. 1.76 690.74 684 13 3.68E-02 20.9
-. a n, g aa m en , u n n u. n >e n 1 2m no u t

.r- .,.w .w... - - .. . 4. .......-....u.. _ - ~ , - . . . . .-...m ..-_.



|o m ~ ...o. us. .,v .t v v a . w , ,v .,s.s.u v w.o., ,

6.O 604.27 172. 136. 1.31 1201.71 li96*'12 4.78E-02 16.4. ,

,7 0 661.,73 134. 75. 1.50 1324.05 1319 13 5.10E-02 13.3 ,

D 0 795.75 189. 61. 1.46 1609.38 1600 16,).25E-02 12.3 |,

9 0 810.45 92. 91. 1.60 1640.67 1634 13 2.SSE-02 24.6, ,

10 0 880.24 32. 27. 1.61 1789.25 1707 7 D.9BE-03 34.4 l

11 0 1173.01 478. 63. 1.61 2412.56 2403 18 1.33E-01 6.1 I

12 0 1332 32 478 9. 2.02 2751.75 2741 18 1.33E-01 5.0 i

13 0 1460.86 194 12 1.65 3025.41 3017 16 5.30E-02 8./
14 0- 1764.07 69, 10. 1.10 3670.93 3663 14 1.92E-02 13.9
15 0 2203.06 33. 4. 1.36 4607.26 4S99 16 1.06E-02 20.0
16 0 2614.07 48. 3. 3.48 5480.60 5474 16 1.33E-02 19.1

PILE-UP CORRECTION COMPLE'1ED

s
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Nt/OLIDE IDENTIFICATION SYSTEM (ND PC VERSION DEC SH )
tjuCLIDE.LINE ACTJVITY REPORT , [' AGE 1

ELtd'3ED LI VE TIME : 3600. (PILE UP LORRECTED),,

ACTIVATION PRODUCT
UC1 /. 1-SICMA.

NUCL1DE GCHR. ENERGY AREA BKGND 7.AUN REFF GM ERROR
~

AHIL-511'nP S11.OO * 2 2 0 ., 113. 96,73* 2.943E&OO 6.355E O 9.478E -J
CR-51 AP 320.08 95. 127. 9.83* 4.127E+00. 3.704E -7 8.627E -8
GO-58 AP Ulo.76 9 2 ,. 9 .1 . 99 AO: 2.09?C+00 6.735C -8 1.65SE -G
CO-60 AP 1173.22 478. 63. 200.00 J.6COEFOO 4.482E. -7 2.725E -O

1332.49 4'/8. 9. 100 ont L . 4 S'7 E +00 4.922E -7 2.454E -O

HALOGEN FISSION PiiODUC'
UCI / 1-SIGMA

NUCLIOE SUHR ENERGY AREA UKGND ';. A L . ''iE f F CM ERROR
OR-84 HFP 802.20 C. O. 0. lt , U.OOOC+00 .OOOE O OOOE O

801.50 32, 27. 42.008 1.975E+00 3.201E 19 1.100E 19
1015.90 O. O. 6.20 0.OOOE+00 .OOOE O .OOOE O
1L,97.30 O. O. 34.90 0.OOOE+00 .OOOE O .OOOE O
2404.10 0. O. 6 .30 0 OODE400 .OOOE O .OOOE O

1-131 HFI' 284.30 0 O. c. 01 O.OOOE400 .OOOE O .OOOE O
064.48 133. 110. L.20: ~ 763LtOO 7.705E -5 .611E -3
636.97 O. O. .2t (.0006400 . OOOf. O .OOOE O
722.89 0 ,, o. ~i. . ',0 0_OODE+00 .OOOE O .OOOE O

FI3SION PRODUCT
UCI 1-31CMA,

NUCLIOE UUHR ENERGY AREA OKGt:D J. A!; . ?,EF F GM ENROR
. RH-105 FP 306.10 0. O. S.13 0.OOOE+00 .OOOE O .OOOE O
) ,

318.90 95. 127. 19.20T 4.127E+00 4.548E -7 1.059E ~7
38-125 FP 1/6.33 O. O. 6. 0- O OOOE+00 .OODE O OOOE O

427.89 60- 81 ;"!- ,,2 ' cL1L400 9.127E -O ;.CL4E -O
463.in O. O. 10. S ' OOOL+00 .OOOE O .OODE O-

6GO . 56 O. O. 1 Di UOOE400 .OOOE O O'J OE as

635.90 0 0 :l.42 O JOOE 00 . 0 0 0[~. O .000E O
CG-134 f f' 563.23 0 O. ~, 3 ' OOOE400 .OOOL 0 .OOOE O'

569.32 O. O- 15.42 0.OOOL"00 .OOOE O .OOOE O
604.70 172, 136. 97.60* 2.603EdOO 1.010E -7 1.666E -O
795.05 109. 61. E . 40 2.1' 7E'OO 1.561E -7 -..?10E -O
C01.93 O. O. _.77 .OcOE400 .OOOL 0 .OOGE O.

C S-13'/ FP 661.63 104. i 'i . 05 1. '* ~.22 E 00 1.32?L 7 .7c/E a

NATURAL PRCDUCT l

1

UCI / 2-SIGMA
NUCLIDE SBHR ENERCY AREA BKGND 0,AUN ?,EF F GM ERROR I

K-40 NP 1460.81- 194. 12 '10.672' 2.362E+00 2.OOOE -6 1.74SE -7
,

|

. .
,

1

l

1

|

|
e o e 1

.w r..-,, . . . . . _ . . . . . - . . _ ;_ -
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(ND PC VERSION DEC'88)
- .

NUCLIDE IDENTIFICATION SYSTEM
NPCLIDE LINE ACTIVITY REPORT ,FfACE 2

,. ELAPGED LIVE TIME: 3600. (PILE-UP CORRECTED)

NATURAL PRODUCT
UCI / 1-01GMn

NUCLIDE SBHR ENERGY AREA DKCND ?.ACN 'J.E FF CM LRROR
RA-226 NP 186.21 0. O. 3.28 0.OOOE+00 OOOE O .OODE O

241,98 O. O. 7.49 O.OOOE+00 OOOE tj .OOOE. C

295.21 0. O. 19.20 0.OOOE+00 .OOOL 0 .OOOE ,

351.92 0. O. 37.20 0.OOOE+00 .OOOE O .UOOE t

609.31 0. O. 46.30* O.OOOE+00 .000E 0 .OGoE
1120.29 0. O. 15.10 0.OOOE400 .OOOE O .OOOE t

1238.11 O. O. 5.94 0.OOOE+00 .OODE O 000C
1764 49 69. 10. 15 80 1.1C6E+00 5.517E -7 7.o4fL -T

2204.22 38. 4 4.98 1.OO7E400 1 130C -6 2.2, -7. . .

TH-232 NP 23u.63 68. 112. 44.60 5.039E+00 e. 536L -8 1 32.E <
338.32 0. O. 11.40 O.OOOE+00 .OOOE O .OOGE s

727.17 O. O. 11.80 0.OOCE400 .OOOE O ,000d 0
583.14 O. O. 30.25 O.OOOE+00 .OOOE O .OOOE O

911.07 O. O. 27.70 0.OOOE+00 .OOOE O .000E O

969.11 0. O. 16.60 0 OOOE+00. .OOOE O 00CE G

2614.66 4H 3. 35. f t6* 8.883E-01 2 250i_ 7 4. a.CE -:
U-238 NP 131.20 0. O. 20.40* O.OOOE+00 .OOOE O . O r"

152.70 0. O. 6.80 .O.OOOE+00 .OOOE O . 0. C C. f

569.SO O O. .11.00 0.OOOE400 ,OOGE O 00:2.

080.53 32 ??. 12 . 2 t, 1.975[400 2.OO4E - 7 (, . :r -

883.24 O. O. 12.00 0.000d400 .u000 G % , u
926.00 O. O. 11.20 0. OOOi? 4 00 .GOOC 0 . cog _ ,

946.00 0, O. 12.00 O.OOGEtOO .000E 0 :n.c

i

+

.O i 9

$ $ t

p .-*,.m.., . .. . . . . ~ . v . . .
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NtJCLIDE IDENTIFTCATJON SYSTEM (ND PC VFRSION DEC 88'l
UNKNOWN LINE' REPORT , [' AGE 3

.ELAPGED LIVE TIME 3600. (PILE-UP CORRECTED).

UNIDENTfFIED PEAKS

PK IT ENERGY An'LA RKCND FWHM CHANNEL LEFT PW CTG / CEC OERR OEFF
.

l' O 238.62 cu. 112. .60 423.25 421 7 1.8?E-02 29.9 5.04E+00
4 0 427.64 60. 81. 1.56 325.66 022 8 1.66E-02 31.3 3.35E+00
5 O LiO.?C 228. 115, 2.98 1003.10 996 15 6.32E-02 13.8 2.94E+00

10 0 830.24 32. 27. 1.61 1709.2S 17G7 7 8.90E-03 34.4 1.93E+00
.14 0 1764.07 69. 10. 1.10 3670 93 3663 14 1.92E-02 13.9 1.19E+00
lb~ O 2203.86 38. 4. 1.36 4607.26 4S99 16 1.06E-02 20.0 1.01E+00
16 0 2619.07 40. 3 3.48 5480.60 5474 16 1.33E-02 19.1 8.88E-01

LINE3 NOT MEETING SUMMARY GR1'IERIA

PK NUCLIDE ENUROY HLFE DECAY UCJ /CM ABNDIFF FAILED
1 TH-232 738.63 .t.OOE+10Y 1.OOOE O 4.536E -8 45.151 ABN
4 SG-125 427.89 2.77Y 1.OO1E O 9.127E -8 38.75% ABN
5 ANIL-Sil 61.t.00 109.70M 5.720E 7 6.055E O 100.001 DCY

10 13R- 34 081.LO 3.1. 80M S 402t' 26 '' 201E L9 55.260 DCY,AUN,.

10 U-2?f URO.SJ 1.OOEi10Y 1.000E O 2 . oO4 L. -7 14.29?. ABN
14 RA-220 1764.49 1600.OOY l.OoOE O 5. ,1 70- -7 13.300 ARN
15 NA-22(. 2204 /'< .i 600. OOY 1,OOOF 0 1. .. "> 8 r. -1 j 3 . 3 0,0,- ABN
16 TH-232 2614..6 1. ooc +10Y t.0006 0 -< ' : 0 F. 1 L .1:a AEsri, .

. . .

W e

No- - Neesee. .. N s'~ e -

-. _ - -- . - _ . . _ _ - _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _
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. NUCLIDE IDENTIFTCATION SYSTEM (ND PC VFRSION DEC PRT
SUMMARY OF NUCLIDE ACTIVITY .PAGE 4

r
TOTAL LINES IN OPECTRUM- 16|

| UNIDENTIFIED PEAKS '7

IDENTIFIED IN SUMMARY REPORT 9 56.25r!

ACTIVA 110N PRODUCT
1 -3IGMA[ .

NUCLIDE SOHR HLIFE DECAY UCI /CM ERROI: /,t R f .

CR-51 AP 27.700 1.050 3.704E -7 0.627E -8 2.', . . '?

CO-58 AP 70.00D 1.019 6.7350 -8 1.65LE -O 24.Ni
CO-60 AP 1925. ')OD 1.001 4.922E -7 2 4560 -8 4 '> ' .'

HALOGEN FISSION PRODUCT
1 SICMA

NUCLIDE SBHR HLIFE DECAY UCI /GM ERROR '.'.L Ri ?

f I-131 HFP S.04D 1.104 /.70SE -8 1.611E -8 20 91

L
f FISSION PRODUCT
I 1-31CMA

NUCLIDE 'JUHR llLIFE DECAY UC] /Ch ERROP '!,U ;f

NH-105 FP 35.36i1 2.S19 4.3401. -7 1. 0 5'JC -7 '.' Z
C3-134 FP 753.10D 1.00'/ 1.018E -7 .i . 6 6 u -h j6 a,

C G '- 137 FP 30.17Y J.. O n o 1. 32 X -7 1. 76'/ E a ' ', r .-

NATURAL PRODUC1
1-SIGMA-

q NUCLIDE 3CHR HLIFE DECAY UCI /GM ERROR ELRR
r K-40 NP 1.28E+09Y 1.000 2.OOOE -6 1.745E -7 0 73

i

!

!
i

a

4 9 e

E .- - *. ..#. ..m>..n.....- .i.. .,,-.m m.- -r
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c , ' 3>

| Fermi 2 Water. issues CST _,224.WKS

3 Date of. analysis: FEB 24, 1994

gf
*

'
-

Volums(gal)= 532980
(1)= 2.018E+06

Flow Rates: (gpe)
Dilution = 15500 '

CST dchg= 400

Isotope Eff Conc Result Conc./EC Activity
uCi/ml uCi/ml (mci)
(10CFR20)

Cr-51 5.000E-04 2.755E-07 5.510E-04 5.558E-01
Mn-54 3.000E-05 0.000E+00 0.000E+00 0.000E+00
Co-58 2.000E-05 6.473E-08 3.237E-03 1.306E-01
Co-60 3.000E-06 4.263E-07 1.421E-01 8.601E-01
1-131 1.000E-06 3.023E-08 3.023E-02 6.099E-02
Cs-134 9.000E-07 1.467E-07 1.630E-01 2.960E-01
Cs-137 1.000E-06 1.680E-07 1.680E-01 3.389E-01
Sr-89- 8.000E-06 5.800E-07 7.250E-02 1.170E+00
H-3 1.000E-03 4.800E-04 4.800E-01 9.684E+02

..

'/

' Totals 4.817E-04 1.060E+00 9.718E+02
(w/ Dilution) 1.212E-05 2.666E-02

,

4

3

r l

N '8: g'..

.

*

* . - . - - , +
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.. ILENAME ????????.WK1 PLANT NAME ..Feb-94
INDIVIDUAL MAXIMUM 04:21 PMg_'__24-Feb

_________________________________ __________________________________1

Dilution Radioactive Release
ENTER PLANT SPECIFIC DATA WHEN COMPLETED ====> Press ALT E

____________________________________ __________________________________

! FRESH WATER Flow Rata = 4.00E+02 g/ min*

1.55E+04 g/ min Flow Time = 2.30E+01 hrFlow Rata =

Average Flow During Report Period Report Period = 1.20E+01 ath<

________ ___________________________ _____________________________ ____

Individual Average Consumption (kg/y) Transit Times (hrs)
0.01Drinking Water =------------------------------------

0.01i Pathways Adult Teen Child Fish / Invertebrates =

____________________________________ __________________________________-

i Water 730 510 510
SportFish 21 16 6.9
SportInvt 5 3.8 1.7

t

_____________________________________________ _____________ ____________

Cr - nts:;
.

4

1

I

i
. ..

i

s

a

8
.

k'

| ________________________________________________________________________

4

d

i

J

*

,

I g e

t

9
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'

FILENAME ????????.WK1 PLANT NAME Feb-94'

24-Feb INDIVIDUAL MAXIMUM 04:21 PM
------------------------------------ ----------------------------------

; ENTER RADIOACTIVITY RELEASED FOR EACH RADIONUCLIDE
i Nuclide. uCi/ml WHEN COMPLETED ====> Press ALT J
; -----------------------------------_------------------------------------

i Cr-51 2.76E-07
t' Co-58 6.47E-08
i Co-60 4.26E-07

I-131 3.02E-08
Cs-134 1.47E-07
Cs-137 1.68E-07
Sr-89 5.80E-07',

H-3 4.80E-04

:

,

.

4

1

e

i

i n !
'

i

; ..I |
l

i l
l

'

!

!

4

WHEN CONPLETED ====> Press ALT J;
---------------------------------------- ..------------------------ ...

1

;

ADDITIONAL DILUTION FACTORS
,

; ---------------------------

! Food Consumption Products:

1. Potable Water Near Field ====> 'Dw 7.70E+01=
'g 2. Sport Fish ====> Dsf =

= 5.00E+00
| b 3. Sport Invert ====> Dai = 5.00E+00
l 4. Commercial Fish- ====> Dcf 5.00E+00=

,,5. Commercial Invert ====> Dci = 5.00E+00

.

4 +

,- . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ . _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ . _ . _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ _ _
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b FILENAME ????????.WK1 PLANT NAME Feb-94
24-Feb I-NDIVIDUAL MAXIMUM 04:21 PM

. . ___ . ________________.. ____ ____ . ___ ___ _ ____ . ...____

ADULT TOTAL DOSE RECEIVED PER ORGAN
ares / 12.00 ath-

Nuclide Bone Liver T. Body Thyroid Kidney Lung. Gi.L11
. ___._ ___ __ ___________________ __________________________ _____

Cr-51 1.42E-07 8.465-08 3.12E-08 1.88E-07 3.56E-05
Co-58 1.37E-06 3.07E-06 -2.78E-05-

.Co-60 2.59E-05 5.72E-05 4.87E-04
- I-131 -6.60E-D7 9.45E-07 5.41E-07 3.10E-04 1.62E-06 2.49E-07
Cs-134 5.82E-03 1.38E-02 1.13E-02 4.48E-03 1.49E-03 2.42E-04 <

Cs-137 8.54E-03 1.17E-02 7.655-03 3.96E-03 1.32E-03 2.26E-04
Sr-89 2.85E-03 8.18E-05 4.57E-04
H-3 4.84E-05 4.84E-05 4.84E-05 4.84E-05 4.84E-05.4.84E-05;

f

.

!

1

..

4

/

,

'
;

4 i

i

:

|
'

;

i
i
,

4

*

f

__ __ __ ___ _____ __ _______ _______ __ __ ____________ _______ ___ _,

TOTALS 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-L11

-

e
h

j

;

i

-3

[k-|

..

.x

\
i e
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.

,
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UJFILENAME ????????.WE1 PLANT NAME Feb-94
: 24-Feb INDIVIDUAL MAXIMUM 04:21 PM
i ____________________________________ ___________ ______________________

l TEEN TOTAL DOSE RECEIVED PER ORGAN
ares / 12.00 ath

; Nuclide Bone Liver T. Body Thyroid Kidney Lung Gi-L11
________________________________________________________________________,

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 3.378-04
1 I-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
Sr-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
:

,

4

:

!
-

|
-

:!

i
:
d

1
:

5

!

t

i
;

|

:

|-

_____ ______________________________________ ___________________________

TOTALS 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-L11,

,

b

1
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M FILENAME ????????.WK1 PLANT NAME Feb-94 |
'

i24-Feb INDIVIDUAL MAXIMUM 04:21 PM
1

------------------------------------ ----------------------------------
_ \

CHILD TOTAL DOSE RECEIVED PER ORGAN !

ares / 12.00 mth-

Nuclide Bone Liver T. Body Thyroid Kidney ~ Lung Gi-L11
_----------------------_-_-_--_------_--_-----------------------------~~

:Cr-51 1.60E-07 8.88E-08 2.43E-08 1.62E-07 8.48E-06
Co-58 1.13E-06 3.47E-06 6.62E-06
Co-60 2.20E-05 6.47E-05 1.22E-04
I-131 1.02E-06 1.03E-06 5.85E-07 3.40E-04 1.69E-06 .

9.16E-08
Cs-134 7.23E-03 1.19E-02 2.50E-03 3.68E-03 1.32E-03 6.39E-05
Cs-137 1.16E-02 1.11E-02 1.63E-03 3.61E-03 1.30E-03 6.93E-05
Sr-89 4.26E-03 1.22E-04 1.65E-04-

- H-3- 5.40E-05 5.40E-05 5.40E-05 5.40E-05 5.40E-05 5.40E-05

. , - .

r

i

i

:
a

f

k.

- - _ - - - - _ - - - _ _ _ - - _ _ _ _ _ - - _ _ - - - - - - - - - - - _ - - - - - - - _ - _ _ - - - - - - _ - _ - - - - - - - - - - _ - _ _ .
,

TOTALS 2.31E-02 2.30E-02 4.38E-03 3.94E-04 7.34E-03 2.67E-03 4.89E-04
Bone Liver T. Body Thyroid Kidney Lung Gi-Lli

i

h

,

k-

!
!

. . .
s

* = * ..

:~ ~ , .g , ,
,

. _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ . _
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E FILENAME ????????.WK1 PLANT NAME Feb-94i

24-Feb INDIVIDUAL MAXIMUM 04:21 PM
___________ ______________ _ ______ ___________ . _____________ ______

TOTAL DOSE SUMMARY REPORT
ares /1.20E+01 ath-

___ ____ ________.._____ ______________

l 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-Lli 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*

i Teen Gi-L11 1.13E-03
i

- T Child Liver 2.30E-02
Child Bone 2.31E-02

i

j Child Tot Body 4.38E-03

| Child Thyroid 3.94E-04-

Child Kidney 7.34E-03
Child Lung 2.67E-03
Child Gi-Lli 4.89E-04'

; ___________________________

! mres/1.20E+01 mth
ORGAN WITH MAXIMUM DOSE

: ___________________________

Group Organ Total
Teen Liver 2.63E-02

1

!

,

|.

.

I

e*

1

.4
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FILENAME ????????.WK1 PLANT NAME Feb-94
24-Feb INDIVIDUAL MAXIMUM 04:21 PM

______-_ . _____--__________. . ___ ____________________-_-_--________

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

(hrs) Fish Invert Fish Invert Fish Invert Nuclide
;____________________________-____________-_____________-________________

6.65E+02 4.00E+02 2.00E+03 2.00E+02 2.00E+03 2.00E+02 2.00E+03 Cr-51 |
1.70E+03 1.00E+02 1.00E+03 5.00E+01 2.00E+02 5.00E+01 2.00E+02 Co-58 |
4.62E+04 1.00E+02 1.00E+03 5.00E+01 2.00E+02 5.00E+01 2.00E+02 Co-60- 1

1.93E+02 1.00E+01 5.00E+01 1.50E+01 5.00E+00 1.50E+01 5.00E+00 I-131 :

1.81E+04 4.00E+01 2.50E+01 2.00E+03 1.00E+03 2.00E+03 1.00E+03 Cs-134
2.64E+05 4.00E+01 2.50E+01 2.00E+03 1.00E+03 2.00E+03 1.00E+03 Cs-137
1.21E+03 2.00E+00 2.00E+01 3.00E+01 1.00E+02 3.00E+01 1.00E+02 Sr-89
1.08E+05 9.00E-01 9.30E-01 9.00E-01 9.00E-01 9.00E-01 9.00E-01 H-3

1

1
1
1

j 1-

' ) 1 -

*

/ 1 i,

1 !

1
1
1 :

1.

1 |

1
1
1
1
1 |

'

1
1 i

1,

1 I
1
1

____________-_--___-_______________-_______________________-____________

|

l

'

1.

..

.

.d.'' -

- - - _ _ _ _ - - _ _ _ _ _ _ _ _ _ - . _ - _ _ _ _ _ . _ _ _ _
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FILENAME ????????.WK1 PLANT NAME Feb-94
1 24-Feb INDIVIDUAL MAXIMUM 04:21 PM
i ____-_____________________________-. ________________________---_______

Adult Dose Factors (area /pCi). Select Position and Press ENTER
_ _ _ - _ _ _ _ _ - _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - _ _

Nuclide Bone Liver T. Body Thyroid Kidney Lung Gi-Lli
'

< ___________________________-____________________________________________

I 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'

-1 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-06i

i Cs-137 7.978-05 1.09E-04 7.14E-05 3.70E-05 1.23E-05 2.11E-06
Br-89 3.08E-04 8.84E-06 4.94E-05

J H-3 1.05E-07.1.05E-07 1.05E-07 1.05E-07 1.05E-07 1.05E-07
,

f

* * *

$

,

$

,

I

:
|

;

:
!.
i.

!__________-__--________________________________-________________________

l1

i. 1

l

l
.

3

..

i

*.

"i g 8

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . . _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _
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FILENAME ?????7??.WK1 PLANT NAME Feb-94
, 24-Feb INDIVIDUAL MAXIMUM 04:21 PM
1 ____________________________________ __________________________________

Teen Dose Factors (ares /pCi) l-

l_______________________________________________________________________

Nuclide. Bone' Liver T. Body Thyroid Kidney Lung Gi-Lli j
_ ___ ___ __ ___ ___ __ _ _______ _____ _____ _________ ___ ________.

4

Cr-51 3.60E-09 2.003-09 7.89E-10 5.14E-09 6.05E-07
! LCo-58 9.72E-07 2.24E-06 1.34E-05
L Co-60 2.81E-06 6.33E-06 3.66E-05
! I-131 5.85E-06 8.19E-06 4.40E-06 2.39E-03 1.41E-05 1.62E-06
| Cs-134 8.37E-05 1.97E-04 9.14E-05 6.26E-05 2.39E-05 2.45E-06
; Cs-137 1.12E-04 1.495-04 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.

i

i

s*

1

.

i

!

,

-

3

s.

h

-____________. -_ . _ . . . _ .. . _

s

}

l
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4

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

. ___ _____ ___________ ____ _____ ___ __ . _____ ___ ____ __ __

Child Dose Factors (area /pC1)
_ _ _____ _____ ___ ___ _ _____ ___ ___ _ . . ___ ___ __

Nuclide Bone. Liver T. Body Thyroid- Kidney Lung Gi-L11
. _ __ _ _ ._ . _ _ _ .._ __ _ _ _ ________ _

Cr-51 8.90E-09 4.94E-09 1.35E-09 9.02E-09 4.72E-07
Co-58 1.80E-06 5.51E-06 1.05E-05
Co-60 5.29E-06 1.56E-05 2.93E-05
I-131 1.72E-05 1.73E-05 9.83E-06 5.72E-03 2.84E-05 1.54E-06
Cs-134 2.34E-04 3.84E-04 8.10E-05 1.19E-04 4.27E-05 2.07E-06
Cs-137 3.27E-04.3.13E-04 4.62E-05 1.02E-04 3.67E-05 1.96E-06
Sr-89 1.32E-03 3.77E-05 5.11E-05-

H-3 2.03E-07 2.03E-07 2.03E-07 2.03E-07 2.03E-07 2.03E-07

.;

!

<

t

i

4

d . . ...__ . ... -___ _______ -____.D _W_.0._m-WW_ . . ___ _ . _______
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"
coc Occcccccccc*.*ccccccccccccccccccccccccocaccccccccccccccccce.

ccccaccccccccccco ~ 24-FEB-94 15:03:33 cccccc5cccccccccc
,

cc************************************************************
.

,

3:ERMI 2 CST PRE DISCHARGE'3 AMPLE. I
4

-

hTRALFILENAME: L940421.FEV * *
,

/>LE DATE: 24-FEB-94.12:52:00
SAMPL.C IDENTIFICATION: L940421.FEV
TYPE OF 3 AMPLE: WATER
3AMPLC QUANTITY: 584.lcco UNITO: gram
3 AMPLE GEOMETRY: LMARSOO
IFFiCIENCY FTLE NAME: L!".RbOO EFF
wa* vat ****as************etet m*******$***********************e

4

FWHH(1!32) 1.886v.0WUIRE DATE. 24-FEEW94 3. ;? : 12 *
"RE '1E ; i T M: . (L ; VE ) ; f,c ,0 CCC * SEN3ITIVITY;, 5.000
.AP5tD RS,L TIM' ' Gal. XC - * SHAPE PARAME1ER D . O 'l
iAP3ED t.nW TTME. 30 :0. .XN * NUR ITERATION 0. 'O..

.t
r,, $ $ c $ t y t * W T ? * * * * * > t e ; - * 3 * t t * * * * * * * W * * * * * * * 'k * * * * * * J A * * * * * * * * * t it

*

>_ LECTOR. ORTEC x LIURARY:MAGTL'R.LJE
AL !B OA TE. 23-FEU--M Ji '' : 0 1 * ENERGY T CLE.9ANC E . . LOO KC/,

' /61.NL . . 4 6'M " l e. * Hru LIFE NATIO: ,. OC

. ',E T : 39.82'.2400 :OT/ * A8UNDANCC LIMI7 7 0 . 00'|
s

* s/ U $ * :t' $ E' *. ;:! * r * * * * * 4 :;: 4. Y' A * s! ? * t * % .********************Y;W*JP*******

"'~ ~.N
. )

N:~ML WINDOW 40.29 TG 2030.03

'NERGY AREi, O J;ND C Wr|M CHANNEL LE: I i>W CTS /L ?.CRT: FIT.> . .

U 74 66 /3. .M. .72 '4.16 70 10 2 . O ZC - O'.2 41.0'

? O 92.45 70. 210. .82 112.05 107 10 1.94C-02 41.0
O 200.S6 3. 72 1.29 529.56 52/ 7 1.53E-02 31.7.

4 0 319 90 '. 177 1.3b 596.45 590 12 2.41E-02 33.5'

S O 364.63 71, 142. .96 691.63 687 11 1.79E-02 35.7
6 0 427.46 123. 150. 1.74 825 28 018 17 3.41E-02 26.1
7 0 510.92 205. 161. 2.34 1002.98 997 16 5.6?C-02 15.6
8 0 569.56 42. 02. 1.16 1127.83 1124 10 1.16E-02 43.C
9 0 604.69 290 149_ 1.13 1202.61 1196 14 8.05F.-02 11.5

'' O 661.,67 271. US. 1.47 1323.93 1315 18 7.53E-02 10.0
11 0 795.,95 238. 51. 1.49 1609.J1 1602 16 6.60E-02 9 . '?
d O 810.60 105. 77, 1.55 1641.00 1634 14 2.92E-02.20.0
13 0 11'/3.43 566. 54. 1.59 2413.45 2404 17 1.57E-01 5.5
14 0 1332.69 507. 21. 1.95 2752.53 2744 15 1.41E-01 4.8
15 0.1460.P.5 236, 18. 1.65 3025.30 3016 17 6.57E-02 S.1
a. o t 1764.07 4h 9, 1.38 3672.64 3666 13 1.18C-02 24.0
17 0 2615.42 50. 17. 2.56 5483.48 5478 11 1.40E--02 20.3

PCAK SEARCl3 COMPLC'tED (REV'15.8 - ND PC VERSION NOV 89 )

~3}
'PULSE-PlLE-UP CORRECTED'OATA. CORRECTION : 1.000

') UNCORR. L1VE TIME: 3600 CORRECTED LIVE TIME: 3600..

PK IT ENERGY AREA GKGNO FWHM CHANNEL LEFT PW CTS /3EC 'lERR

1- O 74.o6 73.. 244. .72 74.16 70 10 2.026-02 41.0
*2.- O 92.45- 70. 210. .82 112.05 107. 10 1.94E-02 41.0

7, 'O 7an . r,6 - ;<' 7 '' 1.79 s?o . sr, s?7 7 1 s ';r - n ? '' 1 7.
.



. ..m,, . . . .,. . _ . . . . . . . , , _ _ . . . . . . . .., . . . . .. .

5 0 364068 71. 142. .96 691.63 687 11 1.99E-02 3507
,

6 0 427.46 123. 150. A.74 825.28 818 17 3.41E-02 a6.1
7 "O 510.92 205. 161. 2.3'4 1002.98 997 16 5.69E-02 15.6
8 0 569.56 42. 82. 1.16 1127.83 1124 10 1.16E-02 43.8
9 0 604.69 290. 149. 1.13 1202.61 1196 14 8.05E-02 11.5'

'

0 0 661.67 271. 85. 1.47 1323.93 1315 18 7.53E-02 10.0
0 795.95 238. '51. 1.49 1609.81 1602 16 6.60E-02 9.7

-2'O 810.60 105.- 77. 1.56 1641.00 1634 14 2.92E-02 20.0
13 0 1173.43 566. 54. 1.59 2413.45 2404 17 1.57E-01 5.5
14 0 1332.69 507. 21. 1.95 2752.53 2744 15 1.41E-01 4.8
15 0 1460.85 236. 10. 1.65 3025.38 3016 17 6.57E-02 8.1
16 0 1764.37 42. 9, 1.38 3672.64 3666 13 1.18E-02 24.0
17 0 2615.42 50. 17. 2.56 5483.48 Sei78 11 1.40E-02 20.3

~'iLE-UI' C 1.iRREC 110N CoriPLL- Triu
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.- _

'

NUCLIDE IDENTIFICA, TION SYSTEM (ND PC VERSION DE,C 88 )'

NUCLIDE LINE ACTIVITY' REPORT PAGE 1
ELAPSED LIVE TIME: 3600. (PILE-UP CORRECTED)

..

AQTIVATION PRODUCT ,

UCI / 1-SIGMA..

IDE SBHR ENERGY AREA BKGNO %ABN SEFF gram ERROR.-,

AN L-511 AP 511.00 205. 161. 96.73* 2.943E+00 1.496E -7 2.337E -8
CR-51 AP 320.00 87. 177. 9.83* '4.127E+00 2.755E -7 9.244E -8
00-58 AP 810 76 105. 77. 99.40* 2.099E+00 6.473E -3 1.292E -8

20-60 AP 1173.22 ',6 c. . 54. 100.00 1.600E+00 4.550E - 2.494E -8
1332.49 ;Oi 21. 100.00* 1.457E+00 4.474E -7 2 15DE -O

~

,ALOGEN FIU3 ION I HODljCT
Jt:1 / .~2IGMn

J L.10 - '5t. | |R ENUU.iY "GND % Ant- 't.E F i gr ma s.RRON
.

O. 6 . 0:.' O.OOOi~+00 .. O O D E o 1000 O
~ 2. 31 Hi' I ' 734 [0 '

a 364.40 /. 142. 81.20* '. 760E+00 3.023L --L 1. 080F m~

,36.97 0. O ,, 7.26 Q.OOOli+00 .OOOE O OOOE O

722.U9 0. O. 1. U c- 0.OOOE400 .OOOE O .OOOE O

6iOh PRODUL'l
UUl 1 31GhA

~. m . M 'd CHR ENiRGY . [ 4.uND |I.UN 2E F i' gram ENROR>
s

,

~.13 0.OOOE&OO _u00C - t )OOE O~ ~ - 10 3 .P 306 10 i; O. 2

318.90 57, 177. 19.20* 4.127E+00 1.445E -7 4.847E -8 >

1

38-125 FP 176.33 O. O. 6.89 0.OOOE+OO .OOOE O .OOOE O
'

, 4.2OOI -0'N 427.09 150 29.33* 3.352E400 1.606E~ ~ '

463.38 0. 10_3'i O . OOOE M.iG 300;. 0 . OOE O

600.56 t O. 17.00 0. OOOE +0' OOOE I. .OOOL 0
6J, Di 90 in O. 11.32 0.OOOL^OO .OOOL U OOOC U

J'OO E (-O U 3. 0. 000L 4 Ot i .OOOL s>-1.4 il ' 6;, . 2 7 ',

M.4/ F.- 32. L, 13 J./ LOC +00 L N34L . , 2L 3

GW .70 % 149 "7.60* 2.602?+00 1.467E ' 1.6P9L -G

/''5. 0 5 ': S1. 85.40 .2.127E+00 1,601E A '""E '),

'JO l . 93 O. C . ~' 3 0.OOOE+00 .OOOE O .OODE O

. 3 " l '. 7 FP 66t.6S 'l 35. 05.12* 2.436E+00 1. 600li -/ 1. 607 C --a
+ 14 7 FP 91.11 70. 210. 28.00* 4.568E+00 7.05SL -8 2.894E -O

531.02 0 O. 13.10 O.OOOE+00 .OOOE O .OOOE O

NAl(IRAL |'NODUCT
UCI / .L - ?.1 G M A

,UCLIDE 3CilP i NERGY i. :1 ||IND %ADN ?. EFT gram ERROR
c-4 0 NP 1460.01 .36 LO 10.67* 1.362E+00 2 . 091[~ -6 1. 634 E ---7'

W 2 2 <., NP 106.21 0 O. 3.28 0.OOOE+00 .OOOE O .OOOE O
241.90 0 O. 7.49 0.OOOE+00 .OOOL 0 .OOOE O
295.21 C. O. 19.20 0.OOOE+00 .,000E O .OOOE O
Y,1.92 0. O. 37.20 0.OOOE+00 OOOE O .OOOE O

609.31 O. O. 46.30* O.OOOE+00 .OOOE O .OOOE O
1120.29 0. O. 15.10 0 OOOli+00 .OOOE O .OOOE O

1230.11 O. O. 5.94 0.OOOE+00 .OOOE O .OOOE O

1764.49 42 9. 15.30 1.185E&OO 2.915E ~7 6.993E -3

2204.22 O O. 4.90 0.OOOE+00 .OOOE O .OOOE O

4
..

;i
'

s

+

JJ
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14UCLIDE IDENTIFICATION SYSTEM (f4D PC VERSION DEC 80) .
'' ''

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

..

URAL PRODUCT
- 2- . * UCI / 1-SIGMA

NUCLIDE SBHR ENERGY AREA BKGND %ABN %EFF gram ERROR

TH-232 NP 238.63 O. O. 44.60 0.OOOE+00 .OOOE O .000E O
338.32 O. O. 11.40 0.OOOE+00 .OOOE O .OOOE O
727.17 0. O. 11.80 0.OOut*00 .OOOE O .OOOE O

583.14 O. O. 30.25 0.000E+00 .OOOE O .OOOL 0
*

911.07 O. O. 2/.70 0 . 0 0 015 + 0 0 .OOOE O .OOOE .;

969.11 0, O. 16.60 0.OOOE400 .0002. O ..OOOE O

2 6 L 4 . w.<, 20, 17. J.,5 . 0 6 i U . 3 7 '!~ - t L 2.037E -7 4.133E -- S
U - 2 2,'. Nf' 27,1. 20 0. O .- K 404 0 n002+00 .OOOE O .OOOE C

D2 70 .> O 6.80 0 00015 v00 ,OOOE O .OOOE O

,6 9 . ',0 42. 82. 11.00 2 . ' 13 C i f. O 1. 800L --7 ' 80SE -C
1.24 0.0011[+00 . i >00E O .OOOE O.h u . . i O. O. 6

H J3. N O, O. 12.00 O nOOE400 000C 0 .OOOE G

.'26.00 n. O. L1.20 0.OOOE+00 OOOE O . OOOC. O

946.00 0, O 12.00 O.OOOE+00 .OOOE O .OOOE O

,
.!

. . .
%

* ...q.
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i
NUCLIDE IDENTIFICATI,pN SYSTEM (ND PC VERSION DEC pS)*

UNKNOWN LINE REPORT PAGE 3' '

ELAPSED.UIVE TIME 3600. (PILE-UP CORRECTED)
.

UNIDENTIFIED PEAKS
4 __.

k IT ENERGY AREA BKGND FWHM CHANNEL LEFT PW CTS /SEC % ERR %EFF
. , , . ,

rC-) ,

1 0 74.66 7 3 .' 244. .72 74.16 70 10 2.02E-02 41.0 2.93E+00
2 0 92.45 70. 210 .82 112.05 107 10 1.94E-02 41.0 4.57E+00 -

3 0 208.56 55. 72. 1.29 529.56 527 7 1.53E-02 31.7 4.44E+00
6 0 427.46 123. 150 1.74 025.28 010 17 3.41E-02 26.L 3.35E+00

16 0 1764.87 4 2 ., 9. 1.38 3672.64 3666 1/; 1.10s.-02 24.0 1.19E+00

17 0 2615.42 30. 17. 2. 36 5483.40 5478 1 '. 1.40H-02 ?n 8. ant-01

INES NOT MEETING 3UMMARN CR f Ti L. i

PK NUCLIDG LNERLW -f L Fl. 0 ': AN UCT / gram At3ND 1.'F FA7Lf
2 N:J-147 91 11 iO . 90L . 003L 0 7.OSbE -8 esB . a 3" ADN
6 30-125 427.39 ?.'/Y 000E O 1.606E ~7 3H. S V; ACN-

P U 238 $69.SO 1.00 +10% ..OODE O 1.ECOE -? l'.' . 0 4 % ADN
16-T!A-226 1761.49 16t m . JO i OODE O 2 S l'iE -7 1i' ' / ", AUN
17 IH-232 2614.66 00 +.t m. porn O 2 OC7E - ' 2 0 . _ ._ . ACf1,

:

-e

b

8 N'

O *

4

0

- - - - - . . . - _ _ _ _ _ - - _ _ . - - - _ - _ _ . - . _ - - - _ - _ - - _ - _ - - - - - - - - - - - . . --
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'. NUCLIDE IDENTIFICATION SYSTEM (ND PC VERSION DEC 88) ^ .
^ '

SUMMARY.OF NUCLIDE ACTIVITY PAGE 4
'

** TOTAL LINE3 IN SPECTRUM 17
' IDENTIFIED PEAKS 6 )

INTIFIED IN SUMMARY REPORT 11 64.71% i
*

./ , s

*

ACTIVATION PRODUCT
1-SIGMA

NUCLIDE 3DHR HLIFE DECAY UCI / gram ERROR 7. ERR

ANIL-511 AP 109.70M 1.619 1.496E -7 2.337E -8 15.62
0R-51 AP 27.700 1.601 2.75SE -7 9.244E -8 33.55
CO-58 AP 70.000 L.001 6 473E -O ; 292ti -8 19.96
C0-60 AF' 1925.OGD 1.000 4.474E -7 ,.158E -8 4.82

!

:lALOGEN F'IU'.:10N PRODUJ:T -
t SIGMA

NUCLIDE. SBHR HLIFE DECAY UCI / gram ERROR % ERR

t-131 HFD' 8. S10 1.005 3.023E -8 .1.030E -8 35 77

iS1ON I'HOOJCl
~51GMAi

$UCL UE 38HP HLTFE DECn' UC1 /giam 'fRROR ELRR
7H- 10:2 UP 3S . .%| I 1. 02'. 1 A45E -7 4. 847E -8 33.55
; .:i -13 e. FF 753.AOU 1.000 1.467E -7 . 689E -8 11 L1
CS-137 FP 30.11Y 1.000 1.680E -7 1.687E -3 10.04

' UNAL PRODUCT-

L-SIGMA
/ iram ERROR SERRN J :.:LIDE ObHP HLIFE DECAY UCI t

! 000 2 . O'11E -6 . 634E -7 0.05-10 NP i. 21 :t '. + o ' > Y

,

I
J -

. . .

%

0

.
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MINIMUM DETECTABLp ACTIVITY REPORT (ND PC VERSIOf4 SEP 89)*

~, ~.
.

PEAK, . WIDTH ;= 3.00 FWHM. CONFIDENCE' LEVEL = 4.66.
..

MINIMUM
N CLIDE -BKr ENERGY UCI / gram

c.fA. . * -

T' 112. 477.59 1.8594E-07
NN-22 35. 1274.54 2.4788E-08
NA-24 33. 1368.53 2.7078E-08
CL-38 8. 2167.51 0.OOOOE+00
AR-41 .24 1293.64 3.4180E-08
3C-46 61. 1120.51 2.9303E-08
1N-54 95. 834.'' ' 8'737E-08
o'N-56 53. 846 '; 5.1133E-08
'E 159 42. LO90 12 4.2452E-08
CO- 57 150. 122 06 1.3976E-08
NI-65 7. 1401. a .5363E-08
r:U - 64 26. 1345 m 4.7074L-06
ZN-65 60. 1115.32 i,.0742E-03

TN-69h 97 433 -3 1.9004E-08'

93-76 8'/ . 559 0 4.4266E-08
3E 75 123, 264 _5 2.4819E-08
t(H-82 05. 354 32 2 7292E-08
UP-84 76. O .:1. A 3.4881E-07
4.R-OS 144. 21: '9 3.5808E-06
-(M- C SM 167. 1D1.'o 1062E-OR"

.< R - 8 'l 101. 402.:a 6.5961E-08
KR-80 149. 196.32 6.6614E-08
RB-88 16. 1836.01 2.0687E-06

] 8589 55. 1031.09 1.4436E-06
.1 144. 313. '9 2.3321E-08

.,,i- O SM 1S0. 2J1. W 3.9189E-08
3R-91 68. 1024 J 9. 7 74 0E--08
OR-92 17. . 3) .5. 74 2.8496E-OO
Y-58 l t, d.36.J1 _,2041E-03

Y-91 30. 1704 "O T'. 166 5E -06
Y-91MD 00. 555. 17 2.2121E-03
Y-92 81. 934 46 2.7337E-07
Y-?3 134. 266,90 ? . 464 5E--07
ZR-95 71. 756.72 4.0621E-08
ZR-97 41. 743.36 1.9035E-08
NB-94 59. 702.63 1.8912E-08
NB-95 74. 765.79 2.3268E-08
NC-?7D 69. 1024.50 2.8439E-06
MO-90 L31, 257,34 2.2601L:-08
MO-99 62. 739.58 1.6225E-07

'

TC-99MD 100. 140.51 1.4835E-08
RU-103 67. 497.08 1.7331E-08
RU-105 42. 724.50 4.1165E-08
RU-106 84. 621.84 2.0665E-07
AG-110M 65. 657.75 1.9690E-08
CD-109 131. 88.03 4.0853E-07
SN-113 116. 391.69 2.6276E-08
38-122 84. 563.93 2.7161E-08

31-124 221. 602.71 3.2872E-Or:
125 197., 427.89 L,0571E-08

..ei/
|-

|
i

1

. . .

4

** .y
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,

PAGE 2*

, ,
*PEAK WIDTH = 3.00 FWHM. CONFIDENCE LEVEL = 4.66.,

.

' MINIMUM
OLIDE BKG ENERGY UCI / gram

YE-123M 182. 158.99 1.5922E-08 .,

TE-132 142. 228.16 1.6154E-08
I-132 SO. 667.69 2.4667E-08
I-133 105. 529.87 2.4431E-06
T-134 55. 847.03 6.4365E-08
1-135 21. 1260,41 7.5976E-OG
XE 31M 166. 3 63. M 6. 5023E- 07
XE- 33 105. P 0. O'. 4.3740E-OO
XU .15M 175, 2 cs 2 1. 5,'4 7 E - 07'

.7878E-OOXL 'S 129 7o9. ''
. %. . ' ": M 65. 520 6 .. %60E - 0 '.,

XE 134. 258 ',1 2.1352L-06
C., -. 4M 160. 1_; u 1.3139E-0/

77. C l u . w.. 2 . 54 DO F.-0 7-*
. , . ,

. . . H 21. 1432 % 1 4538E-O!.

tv-- . ' ?. 121. 356.00 2 7602E-OH
'A . '? 177. 1(. 5. % 1.4601E-O/
?/- .O 73 53 3'. 6 . 0261 E -O f'
,o . LS4. i''o.. d .82 '3L o /

. f. ' 21. I S %. U 2.4311L-00
'' ',* 1/7. 1 0 b . t', 1.6,$L/E-03

':L _ $1 166. 145 a. 2. 7 06 SE --O!-
CE ->3 E. 293.26 3.310SE-OB
"F-144 162. 133.54 1.1865E-07

37 .132. ot.11 5.1643E-OH
99 344.^7 5.5740E-On,

UI) - 1 35. 1274.45 6. 97 76E --OO
HF . 01 D E; . 402.03 2.0884E-OF,

=1.2211E-GHW- !.0 2 4/7 . > ,

'K v .15. 2?O ' 14 1.9133E-02. I
_ .

M -1 ', na (.09.31 4 317,06-o0

TH 73. 2614.66 0.OOOOE+00..

J - 2 .: '. 19S. 1;35. / 2. 6024:.~ -08
U .C ? 151. 131.20 6.0101E-OG

INP-23? 170. 106.13 6.0522C-08
1

T 241 87. 59.54 1.0072E-07

4

,

3

i
|

J |
|

|

...

9

%

'o

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . . _ _ _ _ _ _ _ _ _ _ _ _
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.

w, .-

oc:*pacccccdaccccccccccccccccccccccccyccccccccccceccccccceccoe
'

.
'

ccc cc Occccccccc .24-FEB-94 15:05:43" ceccccccccccccccc-

Cec ************************************************************

.

F'~3,HI 2 CST PRE DISCHARGE SAMPLE.1
|

. - .

' I m, , fTRAL FILE NAME: L94042.1. .FEV -

L.' i LE DATE: 24-FEB-94 12:52:00
SAMPLE IDENTIFICATION: L940421..FEV *

TYPE OF SAMPLE: WATER
3 AMPLE QUANTITY: 584.1000 UNITS: gram
SAMPLE GEOMETRY: LMAR50r.
EFFICIENCY-FILE NAME. LMR500.EFF
x w c * * * * * * * * * * * * * * * * * * * * * u * * * * * * * * c e * * * n * * * * * * * c *. * * * * * e * * * * w = e .*

*

A.J.CUIRE DATE : 24-FED-94 2: 39:12 * FWHM(1332) 1.006
' RESET TIME (LIVE ) .: 3 30. 'iE C * CCH3ITIVITY: S.000
ELAC'3ED REAL 1IME: 3_01. SEC * 3HAPE PARAMETER 5.0 .

ZLAPSED LIVE TIME: h n. CCC * NOR ITERATIUM2 'P.
*

n****ws*****************nw********************wv* . vn . ~ r : -u *
*

JETECTOR: ORTEC * L I BRARY : M AGTER .. L. I P
ALLO DATE: 23-FEC-94 07 26.0 * ENLRGY TOLIDANC" .

E', KCV
.EV/CHE: .4697016 * llALT 1FE Ri;TIO: ..Z

JFFSCT 39.8232300 "iY * AGUNDANC' l. ' M 1 ' '' 007'

.

s

M* * * * * W * * ?x * * * * * * * * * * * * '4 ? # r i t ? * U C * tf * * * N * * * * r. !! * W * * *f * * * 2 I" tX L ': S * *

/_ . ~ ,

|.N;iRC / WINDOW 40.29 TO 20 52 . '.m""

t. 'Tb/3E0 . ERR FI!' 'r: : ENERGY ART _ A L.; GNU rWHM CHANNEL LEI 1 ''

O 74.66 73. 144. .72 /4.16 .O _U 2 J22 02 41.0'

2 0 92.45 70. 210. .02 112.05 1G7 10 1 04f.-02 43.0
3 0 288.56 55. 72. 1.29 529.56 527 / . 57C-02 31./
4 0 319.90 C7. 177. 1.33 596.45 590 12 2.41E-02 33.5
5 0 364.68- 71. 142. 96 691.63 637 11 1.796-02 35.7
6 0 427,46 123. 150. 1.74 825.28 818 17 3.41E-02 26.3
7 0 510.92 205., 161, 2.34 1002.90 ?97 L6 5.69E-02 15.6
0 0 569.56 42, 82. 1.16 1127.03 1124 10 1.16E-02 43.8
? O 604.69 290. 149. 1.13 1202.61 1196 14 0.05i.--02 11.5

10 0 661.67 271. 35. 1.47 1323.93 1311 14 7 . '3 3E-02 10. 0
11 0 7 9 '.> . 9 5 235. 51. 1.49 1609.31 1602 16 v.60E-02 9.7
12 0 810 60 105. 77. 1.56 1641.00 1634 14 2.92E-02 20.0
13 0 1173.43 566. 54 1.59 2413.45 2404 17 1.57E-01 5.5
14 0 1332.69 ' 5 0 7 .- 21. 1.?5 2752.53 27M 15 1.41E-01 4.8
15 0-1460.05 236. 18. 1.65 3025.38 3016 17 6.37E-02 8.1
lo 0 1764.07 42 9 1.38 3672.64 3666 lb 1.18E-02 24.0
17 0 2615.42 50. 17. 2.56 5403.40 3470 1.:. 1.40E-02 20.3

PEAK OEARCH COMPLETED (REV 15.0 - ND PC VERSION NOV 89 )

PEAK DAT A CCRRECTED FOR ENVIRONr1EN T AL' GACKCR,0UND
w * AFTER ENERGY INDICATES CORRECTED PEAK

..

PK IT CNERGY AREA CKGND FWHM CHANNEL LErT ,3W CT0/SEC 4 ERR FIT

:1 O ' ' ' ''* 6/ 244. 72 74.!6 70 10 1.58E-03 ****



r- _

[ . .1.. 4.1. . . . ...h _ s aa a i is am ,sa ss e m. . m - na . s . m . a.A m nia as n . . _ _ _ _ ."

55. 72. 1.29 529.56' 527 7 1.53E-02 31.73 0
000. 30-(''II '*

319.98 87. 177. 1.33 596.45 590 12 2.41E-02 33.54 0

364.6"JT:lh 71. 142. .96 691.63 687' 11 1.99E-02 35.7_5 0
6 0 427.46 M 123. 150. 1.74 825.28 818 '17'3.41E-02 26.1

'

7 0 510.92*M s12. 161. 2.34 1002.98 997 16 3.34E-03 ****'

/ O 569.56'M 42. 82. 1.16 1127.83 1124 10 1.16E-02 43.8
0 604.69 M 290. 149. 1.13 1202.61 1196 14 8.05E-02 11.5

11. O
661.67c401271. 85. 1.47 .1323.93 1315 18 7.53E-02 10.0 =

.

0 795.95cHW238. 51. 1.49 1609.81 1602 16 6.60E-02 9.7
12 O G10. 60 fe45 105. 77. 1.56 1641.00 1634 14 2.92E-02 20.0
13 0 1173.43C* M 566. 54. 1.59 2413.45 2404 17 1.57E-01 5.5
14 0 1332.69*Co bo 483. 21. 1.95 2752.53 2744 15 1.34E-01 5.5
15 0 1460.85* Kr@ y,3. 13. 1.65 3025.38 3010 17 9.31E-03 75.1

1764.87 KCV PEAK OELETCO
261.',. 42 KEV PE AK DELL' Ti'ii

-

i

er

|

I
1

1

|

l

1

|

l

I

|

)

).
. . .

k

%
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', NUCLIDE IDENTIFICATION SYSTEtt' ,(ND PC VERSION DEC 88)
UNKNOWN LINE REPORT *+ PAGE ,15

r

UNIDENTIFIED PEAKS> *

IT ENERGY AREA BKGNO FWHM CHANNEL LEFT PW CTS /SEC % ERR %EFFe .

'
| . N,- .

T O 74.66 6. 244. .72 74.16 70 10 1.58E-03 **** 2.93E+00
2 0 92.45 70. 210. .82 112.05 107 10 1.94E-02 41.0 4.57E+00
3 0 288.56 55. 72. .1 . 2 9 529.56 527 7 1.53E-02 31.7 4.44E+00
6 0 427.46 123. 150. 1.74 825.28 816 17 3.41E-02 26.1 3.35E400

_JNEJ NOT HEE 71NG OUMMAR'/ CRITERIA

PP, NUCl it C ENERGY il,F E DECAY UCI /gi ani ABNDIFF FAfLED
2 t:D- t- 91.1.t ; O . ?! ,[: 1.OO3E O 7 . 0 3 5'c 6 C. ,13'l AUi;''

(, 3 U - 1... - 427.8'/ ,' 77Y 1.OOOE O 1. 60( u ~,0 . 7 5!!, ABN
E: . - L' 560 SO 1. 00 ; los 1,ocoE o 1 t'ou- 12,a4; Ann

<

,

1

)

<
.

|

|

i

|
,

.

..

$9

\

'
.

,
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NUCLIDE IDENTICICATION SYSTEM ~ (ND PC VE'RSION , DEC 88)**
.

'-SUMMARY OF NUCLIDE ACTIVITY PAGE 2
,

i
'

TOTAL LINES IN SPECTRUM 15*

]
)HTIFIED--IN SUMMARY REPORT
ENTIFIED PEAKS 4/

.
11 73.33%

..V. . .

ACTIVATIdN PRODUCT
1-SIGMA

NUCL1DE SBHR HLIFE DECAY UCI / gram ERROR ".C R R

ANIL-Sil AP 109.70M 1.t19 8.797E -9 3.320E -0- 378.32
CR-51 AP 27.70D 001 2.755E ~7 9.244E -a 33 ' ,

CO-SG AP 70.00D .001 6 47.3r - C L.492E -n (l(o
CD'60 AP 1925.OOD . COO 4,2QE -? . -.364C -S e.54''

.1 ALU '.t.N FIGS ION PRODUCT
.-3;GMA

&.;DE SUHR -HLIFE .. C A Y UCI / gram ERROR .:.R Rm

aAi HFP O.04D 1.005 C . 02,3E -3, 1. 030|: n T.,72>-

i00'.ON=PRODUC.
J1GMA

NUs' 2DL SDHR HLIFE DECAY UC1 / gram CRROR ' c.. R R

g.Si h I'D 35.",6H ,.026 1.445E -7 4 . M ',' E - a 7, . SS

05--134 FP 753.10D .. 000 1.467F. ? 609E -8 -. 51-

C3-137 F .~' 30.17Y 1.000 1.6, DOE -7 1.63/E -S .LO.04

.
,

..j. .'t!'' AL PRODUC i,

_ tIGMA
NUC.. DE CUHR HLIFE DE C(tY UCI / gram ERROR ?.E R R

< -- m t'P L.28E+09Y . 00n ? 763t -- 7 .224E 07

4

!

J

+

9

ee

4

).
..

...
.

t

h' h

w



- . . -

.
_

cococc[p'-
T-

4

* c c c c c c cc cc c cccc cc c *,* ccc c c c c c c c ca c o c c c c c c c c c cc c c c c cc *,.* * l'l *
.s

**
. y

; ccccccdcocococcco 25-FEB-94 01:10:55 cccccccccccc**ccc i
'coc***********************************************************-

,

MI CST'AT 4 HOURS INTO.0ISCHARGE. FIRST DI'SCHARGE CAMPLE.'"

.

kr ~,' TRAL FILE NAME: L940461'.FEV $

' di ' LE DATE: 24-FEB-94 23:27:0D
SAMPLE IDENTIFICATION: L94046F.FEV
TYPE .0F '3 AMP'.E : CST DISCHARGE
SAMPLE QUANT!TY: 527.4600 UNITS: grani

GAMPLE CEOMUlNY LMAR500
EFiICILNC' FILE NAME- L M AN'300. EFF
v a a * * * t s e * * e + re om * e t * w s * c e n s m s * * e.e s c e * * * * * * * * * t m * * * * * * * e s s e t *

*

AOQUIRF LW .- 254Eb-96 00: 08:24 x FWHM(233?) 1.. OW.
,%SC T .-,,.D IVL' 3<,au . RC NN31TIVifY, , 000-

ELAPSED R.'.. ~tM: 3/.n i 'i C C * SHAW PAR AMC T!!! . S t' '.

: LAf'3ED [Mt- 3600 .c * NnR iTERAT ION: m'

evenemen ar resnx u warmss:rgsz w.awwssec* man:*wwwwr. ave =vates.x.t.

$

[ f e" Q C ') (', e,,'' - '' * ; r MRA, 'Y : hfiTT E; ; a 1 i.

.;te. ! n u n , W, r - -94 0/-26:of rEn p c *OL ' AP , 1c00 ';E V
/# / .';|| F ..;6';/ Ole o HAL- [s R,, is 00
Y OE, 9 232 ';oD xr.V - wt wpANC' i..m: >> 00:.:

e

7 r ' 7 * i'* It *.( '' rf ? '' * * $f r,- * $r 4 r f t $ ;; 3 t W y * .6, ;* * ,;; * * W W yr t,:3 $ ' t $ $ W Xr '' $ $ a n n '.P //5. 1 E C 4.

#%'*W

L

.,
'

ENF.RGY WlNDOW 40.2" .O 23'; . 1.5

M' .Q E. /: OKGNU *WHK CHM'N . 'T N iT. ' EC k NP ai!1 I, ,

. y. - ,
n.s < . . , ,r4 A .3 , . . , g/ ., ,3 ,7 , , ,.,

J e / L L.
' y.-

-, '> *g 3 k ,% a . '.J;>*s.s A. ~

2 0 ; // 40. 102. '> 690.76 6n F 1. 'f t. - o 41,b'

..

"; O .r ' 'l 62 153. i 00 n'', . 0 2 Ot? 13 1 73r -o'. '3.3
4 0 ;, .i 205 9FI 2 . 5.1 .1006.61 9 ' r. 20 , . 9 3 t_ - 0 ; 21,, N"

3 0 >69 4/ 66. 36. 1.9a i127.62 3 .:. .J 4 ."1 1. 83E-0 ;' 24 1

6 0 634.".4 256. 153. 3 52 L 20,1. 29 1196 17 7.13 b -07 12.O
' o (r , i . e, 263. /2 L ., 23 1323.32 1519 10 7.43E-02 3.4"

f: 0 '' ,3 ? '26 Cl. 1, ?? 1608 o'' 3606 13 4.35E-02 14.9
9 0 'to '/ 95 37 1. .T/ 1641.S7 1637 9 ?.64E-n2 16.R

30 O 11''l 70 >3'' 47 1.63 1411 Y / 240/. 15 1.4H$1-01 12 . 3
11 0 1.; ,i ion. ? '' . 05 2'% .M 2/43 3 1 41 E-- 01 5.3' '

i? O .Lasu.?? 213. 31. 1 % 3025.6' 302D 35 5.92.'-02 10.0
13 o 17M u2 ", 7 . 9. 2.06 Z /' 11 3665 13 1 031.~05 2:5. 7
14 0 26; <. _ W 40 12. 2.46 5402 46 ?> 4 '/ / 16 12L~o2 22.0

X AK 7,t/' R Cl! C O M P L 6 T E D t' K './ U, ND W 'if.;RSION NOV 09 '..

PUL36-P.tLE-UP COPRECTEr. DolA. CORRiJ 110N r L OOO
UNCORR LsVE IIME. 3600 CORUCCTED 3..IVE FfMC; %O0

J1 EN6 GY ARtA OKGND fWHn CHANNEL L:.F T PW CT: 'SEC % ERR
.g . . ,

1 0 570_ L4 106. 333. !.03 596 7' 592 1 ^' 9SE -O? 23.9
? .O ;~oo 28 46. 102 1.9 690.76 (. 96 0 1 ?OE-02 41.5

~3 O. 421.Ol 62. 153. 1. O':e 326.02 819 13 1.,/3E-O'? 43.8-

,
- ,

O. .
. , , , s s. ,L, ,.s 100~.v1 c1, , s< ..< . n, O ., ,..s

-

:. . . u . . u.

S O -569.47 66. * 36. 1.98 112/ 62 1124 0 1.,33E-02 24.1

'6 O 604.54 256'' . 153. L S;? 1202.29 1196 12 7 .11E --07 12. 0'

._- - - - . _ - _ - - _ .



' -- -
- -. .

'

u o 796.63 166. 81. 1.72 1608.92 1606 11 4.35E-02 14.9
i

*

9 0 810.87' 95. 37. 1.37 J.641.57 1637 9 2.64E-02 16 8*
,

10 0 ,1173.20 532. 49. 1.63 2412.97 2406 15 1.48E-01 5.3 *

11 O. 1332.61 508. 27. 2.05 2752.36 2743 18 1.41E-01 5.3 1

12 0 1460.99 213. 31, 1.51 3025.69 3020 15 5.92E-02 10.0*-

O 1764.62 37. 9. 2.06 3672.11 3665- 13 1.03E-02 23.7' '

0 2614.94 40. 12. 2.46 ,5482.46 5474 16 1.12E-02 22.8 ;

*, .

'

PILE-UP. CORRECTION COMPLZTED

,;

o

'

9

j|'
.

e

s

______'i___.________.-._______ _ _ _ _ _ _ . - -_
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NUCLIDE IDENTIFI' CATION SYSTEM (ND PC VERSION DEC 88) e
4...

NUCLIDE LINE ACTIVITY REPORT * PAGE 1
3 ELAPSED LIVE TIME: 3600. (PILE-UP CORRECTED)
.

..
IVATION PRODUCT

UCI / 1-SIGMA?!E * -
,- om

N IDE SOHR ENERGY AREA BKGND ?.ABN ?.EFF gram ERROR
NTIL-511 AP 511.00 285. 98. 96.73* 2.942E+00 2.228E -7 2.569E -8
CH-51 AP 320.08 106. 133. 9.83* 4.126E+00 3. 726E --7 8.889E -8
'00 - S. t AP 810./6 95. 37. 99.40* 2.090U400 6.478E -8 L.OR7E -H
T:f'- P AP 1173.22 532. 49. 100.00 1,600 E. + v 0 4.730E ~/ ?.501E -8

L332.49 503. 27. 100.00* 1. E/tFOO 4 . ')60C 7 2 . 6 5."1 -H

.-l,o O '. . H iIO310re f>HODUCT
UCT / ) .,i G M o

4UCi IM SCHi EN NGY (W r- f:K GN !.A U h M i gi cr.i '.: R R O.' '
- HF P /04.30 -). i). ._, . O S - ) . Oni . 1)O OOOF O . OOOf . ae

36 4a . h', . l i. .' 2 83 '10* 3 ,/oMF ')O ' 150E -n 8.92/L '.

6?6.97 o n. 7 26 i . 00t' , H )a OOOF (> 000, O

722 2.9 O. 0 80 0 . OooE 4 i '9 .GOOE O 000-_ O

' ' S ( or< P Rr. 0 0 0 T.

!O ! / l-;1GMA

4U' T Dii GG l': J.NERGi ARE/t i;K C " ) 'J:se N !.Er F gram ERROR
L3 i, . OOOc + GO 0000 0 OOOi! iiiH-tOb 9' 306. LU O. >> . >

"

318.90 106. 136. 19.20* 4.126E+00 1.950E -7 4.653E -C
I

.
- 12 ". FP 176.33 0. O. 6.89 0.OOOE+00 .OOOE O .OOOE O '

4'?7.00 62 153. 79.33t 3.*SW.+00 0.012E 8 2.950_ -8
463 s. O. O. 10 c,5 ) . OOO : +i ro O O Of f. O Ouot a

600 1. / . O. O. .L 7 . 80 0 , 0 t. . * . tOO OOOL 0 . OOC.i O

635.90 0- O. !, ! 32 O O O n ' e-i " ) OOOF 0 0007 i)

.3n o.Oreot+On .000 n .OOOE vO' %5.23 a. 6 <..

%9. o so 56 L ;, . 4 3 /1 m UO . 2 lOJ. '#. Il si. ~ !

i O '. 'O 'L6 ib3. ?7.604 2 .600 +00 1. 417M' / 1.710 . 1
'

/95 Ob L5o 01. SS *s 'I . i ? : +10 . 2:!M -/ L . '3 J "; -

303.93 0 0. 8 . Tc O o' ar + r O 900: O .000L t.

.3-137 FP 661.6S 263. 12. 3S.12* 2.436ti&OO L.d33E -7 t . ,4 9i . -O

NATURAL PRODUC7
UCI / 1-S: G H r,

NUCl.IDE GBHR EWEROY AREA DKGNU ?.f BN ?.E F F gf am ERROP i

K-10 HP 1460 G.1 21/, . 3.L . 10.67* L 362 H'i 2.057: -6 ^~ 000:. 7
Ro-226 NP 106 21 0. O. 3.28 0 OnOEi00 . OOOi O .OOOE O

241.98 0, ii. 7,.49 0.000t!600 .uOOC O 0003 O |
'295.21 O. O !.9 20 0.000f+00 .OOOC 0 .OOOL O

351.92 0. O .fi.20 0.000f'+00 .OoOE O . Ooo!~ O

609.31 O. O. 46.30* f5 000i.+00 .OOOE O .OOOE- 0 |
1120,29 O. O. LS.10 i, .OOOr enn .OOOF 0 Oong .> |

1238.11 O. O. S.9a O OOOE400 .OOOE O .OOOL 0
1764.49 37. 9 15.00 t . t OSE +00 ?.331F 7 /. 699f' -0

'

2204.22 O. O. e. 90 0 000E400 .DOOc 0 . OOOcl. O

..

\

' ,
.
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NUCLIDE (ND PC VER.SION DEC 88)
NUCLIDE L{DENTIFICATION SYSTEM

"
.

INE4 ACTIVITY REPORT % PAGE 2 ~

ELAPSED LIVE TIME: 3600. (PILE-UP CORRECTED)
.

RAL PRODUCT.

g %. ,
UCI / 1-SIGMA

NUCLIDE SBHR ENERGY AREA BKGND %ABN %EFF gram ERROR*

TH-232 N:> 238.63 O. O. 44.60 0.OOOE+00 .OOOE O .OOOE O

338.32 O. O. 11.40 0.OOOE+00 .OOOE O .OOOE O
,

727,.17 0 0 11.80 O.OOOE&OO .OOOE O .OOOE O
S03.14 O. O. 30.25 0.000E+00 .. O O O E O .OOOE O
911.O', 0 '. '). 27.70 0.000'-00 . 0 0 0t- O ,>X.5 0

9(G .11 O. O. 16.60 0.f'OOE+00 .OOOE C, .OOOE O

~614.60 10 ;. . ~~'.36* 13.001L 't1 1. J OOf. 4 . 0'T,' -O'
,

. L NP 10.t 20 0. O. 70.40* O . 0 0 0 .- ' Of .OOOE O .OOOL 0
'

1. ': ,. Ji) O O , . 00 0.00G fri 1000 . 0G0;, O

[/ tl' ) .. S ( ) , C. 66. 11 .i10 '.' . 719 ., ' f JJ $ 142L ^ 7 'JO6E - f..

: aO 31 .- .J. iv 'A O . Ot iO4. - r . ) OOOL ') . 6 0 0 C' t;

U ? T, fr O. 12. ')O O . OOOE 4 ')O ')OOL U .OOOE O.

'?26.00 '). ), L3 . 20 0 OOOk+00 f H 10b O .ODOE O
,

' N4 6 . 00 0 i,.i . 12 . OC- O . OC4.L , 00 .OOOE O .OOOC -O

j

;
.

.t

I

|
t

4

4

d

\

4

N

O
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.+so...aw

o.
-s

| NUCLIDE IDENTIFICATION SYSTEM (ND PC VERSION DEC 88) ,

UNKNOWN LINE REPORT PAGE 3'

ELAPSED LIVE TIME 3600. (PILE-UP CORRECTED)
,

' DENTIFIED PEAKS

I~
IT ENERGY. AREA BKGND FWHM CHANNEL LEFT PW CTS /SEC TERR %EFF- .-

f.

"3 0 427.81 62. 153. 1.09 826.02 819 13 1.73E-02 43.8 3.35E+00
13 0 1764.62 37, 9. 2.06 3672.11 3665 13 1.03E--02 23. 7 1.19E &OO

i la C 2614.94 40. 12. 2.46 5482.<16 5474 10 1.12E-02 22.8 8.88E-01
|
l

-

1. E '. ' LOT MEET!NG GUMMAR' CRI';ERIA-

'X Nt . ;L ;. 0L 'iNERGY -IL F E DECAY 'JC I ' gram n8NDIFF FAILCD |
'_,.-12L %' ~/ . u O 2 " T, 1.OOOE O 9.012E -2; 30. 7 b". AON

' lO'r 1.OOOE O , .1 12E ;.2 W AGi !U-230 i69 SO 1. . O 't s -

| - '26 11.4.49 UA.e.ODY ..OOOE O '.! . 8 01E ~i 10 .17 ',' AUW.

i + ',' 3 7 2614.66 1.0 L10Y i.. O O O E O 1.COOE - 20 .1'c AON

l
1

i

/

l

1
|

!
| 1
'

I
i

|

,#"

pse

4

*
.c , ,

_ - _ - _-_ _ _ __________________ - - ___ - _ __ _ _ _ __ - -
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HUCLLDE IDENTIFICATION SYSTEM (ND PC VERSION DEC 88) .
** PAGE 4 '

CUMMARY'OF NUCLIDE ACTIVITY
:e

,-

* . TOTAL LINES IN SPECTRUM 14
DENTIFIED PEAKS 3

r TIFIED-IN SUMMARY REPORT 11 78.57%
\ca s.

|

ACTIWTION PRODUCT !

l-SIGMA 1

NUCLI.E 78HR HLIFE DECAY UCI / gram ERROR SERR
ANIL-511 AP 109.70M 1.061 2.22SE -7 Z.569E ~3 11.53
CR-51 AP 27 700 '. 001 3 726E -7 0. 8890 -- C 23.06 |
20-58 AP '70.000 '.900 6 478F -- O c.08JE -G io 70 i

CO-6G AF' '1925 000 -. 7 0 r> 4.940E -7 4.0b3E - f. L.35

HALOGEN FICT: CON PROD' .!C T
.iCMn

NUCL.UE SCHit HL If E U:.C/W UCI / gram WROP i,E R R

I-133 H." '' ' 04D .091 2 .l '.2 0C a 92'fi: -9 41 52'

.

f

ICOION Pi:ODUCT
s i GM.

''s . UCI . gram . NPr.H t'.E ? r'4UC.'DE OIT : HL FE -

j 'i'H i.O S n' 3S.36!! L 0 *J 1 1.9SOE -7 65 5r. - ri '3 . m ,

I

CO .L34 i'' 7L3. LOD 1,GfM' l.435L -7 .i /1."T_ -C 11.9.S

03-137 FP 30.17Y .L. coo 1. f.s38E '7 1.549E ~3 8.43'

- e. ,

- .

'

, URAL PR0ran7
i-3rGMA

r7'UCL WE S chi ' M '.. l P : G. .? ?W UC ~1 /gi aun ERRON ?.EUR |
*

.

X --d o N-- 1,20E+o?Y 0.m / J O / C.. ..; ' rvic -/ LO !)1
;
i

j
,

!

!

'

l
, .,

.)

..

'

.

l
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4 e + 1,i

' ' ' JMISItiUM DETECTABLE ACTIVITY REPORT. ~/ND PC VERSION SEP 89)
-

.

..

<s o.
.

|
<

,j PEAK WIOTH = 3.00 FWHM. CONFIDENCE LEVEL = 4.66. '

MINIMUM'

' il IDE - BKG ENERGY UCI / gram
'

3.'%.CE-7 75. 477.59 1.6850E-07
*

NA-22 26. 1274,54 2.3661E-08
NA-24 45. 1368.53 3.4864E-08
CL-30 8. 2167.51 0.OOOOE+00
AR-41 27. 1293 '4 3.0705E-08,

SC-46 73. 1120.51 3.5501E-08
MN-54 95. 034 '3 3.1826E-03
MN-56 72. 046. '5 3.9157E-OD ,

FE-59 43. 1099 ? 4. 7 569t:-00

CO-57 171. 122. 1.6527E-OO,,

NI-65 13. 1431 .M 1..LO33E-07
'., . 7007E -06CU-64 29. 13.* ''o

ZN-65 57. 111r.;2 6.1590E-OH
ZN-69M 102 438,.,3 2.1477E-On
AS-76 31. 559 :O 4 . 7104E--03
SE-73 133. 264.45 2.!d582E-OP
GR-82 79. 5 5,* ?? ':' . 908 5ti -OG
OR --84 64. 38a . .i 3.1241E-07
KR-85 126. 513 19 5.5744E-06
KR-USM 154. 151.1" 2.2068E-0C
KR-87 90. 402 -a 6.0266E 08
KR-88 137. 196.32 6.9093E-08

-88 20. 1836.01 2.0437E-06
"."7 99 53. 103.1.30 1.2655E-06 -

,, r3 5 126 513 -)" 2.4159E-03
%-85M 132. 231 29 3.7524E-00
GR-91 S1. 1024. J.0 9.3036E-08
3 R - 9 ". 30. 1333.94 e..O?O1E-OS
.Y-CD 20. 1336 :.1 2./2?lL 03
Y-92 42. 1204.?O 9.5002L-06
Y-91MD 14 . 555. :> / 2.3763E-00
Y-92 73. 934.46 2.8203E-07
Y-95 11~/. 266.90 2.5336E-07
ZR-95 77. 756.72 4.6849E-OC
ZR-97 54. 743.36 2.4098E-08
NB-94 59. 7 02 . r.,3 2.0945E-OO
NB-95 7S. 765 79 2.5941E-03
NS-970 49. 1024.50 2.6437E-06
MO-90 135. 257.34 2.5112E-OO
MO-99 67. 739.50 1.8661E-07
TC-99HD 148. 140.51 .1.4883E-08
RU-103 07. 497.08 2.1070E-08
RU-105 55. 724.50 5.1390E-08
RU-106 67. 621.34 2.0440E-07
AG-110M 75. 657.75 2.3424E-08
CD-109 132. C0.03 4.5417L-07
GN-113 117, 391.69 2.9225E-OS

3g122 103. 563.'20 3.3275E-OB
L24 244. 602.71 3252E-08

jl25
'

164. 427.89 C.1417E-08

..
.

J '

s
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I' PAGE 2
'*

. .
PEAK WIDTH = 3.00 FWHM. CONFIDENCE LEVEL = 4.66.' * -

MINIMUM*

BKG ENERGY UCI / gram
t']L IDE

|

L23M s 149. '158.99 1.5955E .08' .

jl32 147. 228.16 1.8188E-08
I-132 73. 667.69 3.2061E-08 -

I-133 84. 529.87 2.4123E-08
I-134 71. 347.03 7.5033E-08
I - 13 i, 36. 1260.41 1.0906E-07
XE-111M 159. 163.93 7.0463C-07
XE _33 116. 80 99 5.0898E-Ob
XC . .. 5r1 L34. 2.*3.22 1. 5241 t_' 07
X E ._ , L 151. 249.79 2.1265E-OS
Xti .i SH /4 326.S6 5 < 903L - W/
-t .2 116. 258.31 65 54 E. - 00'

.;3 - ah 1/7. L2 7 ".2 1.4978E-9/
C, D _ . 65. 818.D> 2.5921L-0C,

C3 . 30. 1435. % 1.6906E-O/.

UA- 3 113. 356.00 2.9542E -00
dA- '> LSI. 165."5 1.4aOT 07
';A- 7C. 537.3; 7 . 812 '/ E - O L
3A - L L34. 190 ,:2 3 9907 ;/

14. 1596. 4 C' 2.1947L-O'. 61 ',

C h .. ' > LS1. 103.13 1.6091E~0f5
CE .41 152. 145.44 2.0681L-OD
C E 42, 115. 293.26 4.0786C v
''" . 4 4 165. 133.54 1.3262E-O/

, 110. 91 11 5. 2109F: 00
l. I 9.1 . 344.27 5.9106E-OO

-)
.d: 9 26. 12 7 4 . 4 ' > 6 . 660 5 C --O: ' .

.
-

1

: I F --- . .; 76. 402.03 2.1493E-O!'
4-1_ /1 479 S3 7.b750i. of

.C . 110. 279.i' Z . 1 4 6 3".; - U '.
|s

W A _. . i.1 6 609.31 5.6133F:?00 )
i&. ;2 S2. 2614.66 0.OOOOE+00 1

d-77 189 105./2 1.8375E-OO
,

U-2 . 157. 131.20 6.7962L-08 l

i NP 39 L 69 ., 106.13 6.6752E-03
*

AM6 4] 103. 59.54 1.3101E-07

./
4

5

g,.

N
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'

toco**A***cs***************************a********************** *
i -,

coccacc***ccc**** 25-FEB-94 01:13:40 *****************'

j 'dc0***********************************************************'

FERMI CST AT 4 HOURS INTO DISCHARGE. FIRST DISCHARGE SAMPLE. O
,

.]pTRAL ' FILE NAME:
,. L940461.FEV *

,.

. ..d3LE DATE: 24-FEB-94 23:27:00-

3 AMPLE IDENTIFICATION: L)40461.FEV
,

TY?E OF SAMPLE: COT DISCHARGE |
'

*
13Ar1PLE QUANTITY: 527.4C30 UNITO: gram
1SAMPLE GEOMETRY: LMAR50C >4

EFFICIENCY FILE NAME: !. ',RSOO.EFF
1

rrr*r****4*-m********t-*. r**er*******:'*************.2********* ,

* |
M UiTE DA;e 25-FEB-94 e '.i: O? : 2< * rWHH(1332) 1.886

0:2EI i1HE(LIVE). 10. SEC 1 0I.N31 T [V I I Y : s.000
:. _ '.; M D REAL TIME. 4 . 11 . GEC * 2HAPE PARAMETEN :s . C '.

N Uf .' ERATIONS -n..
#S JD i IVL , I r1C : . > . O. SE t.: -

:

' n a. * * g 't * * v 7 4 : t * * * * * * * >; , . * * n * 1 ': * * * * * * * * i * * * * * * * * * * * * * r t ;' '; ***x'
*

, 'E C Oi': DRTEC 3 L I C,i! ARY ; M AST ER . '.
Un tiV.. A L. I b : >A 1 f' ''-: En- 'a O .:6 : c l * ENERGY f OL 'NANC' *

,

< U: .N . 469701- HAL' LIFE RATIO Of' '

-: 39. 3?323& > .V AUI!MiANCC '1MfT. ~ n no'!. _

| '

. , e . o.: e * 2aec*****w*S* n e * * * * v :t x * * * m e * * x ..r .m * n * * e:.,

|
q

\
,

.r 2 fa W:NCDW 40 ."? TO 205S . t C

1 ENCRCN AREA JNU WHN CHAR!NLL _EIT 'W '' : U /3.iC F '. . .

. > 320 24 106 _33 I .O ; .96.79 '?2 2 ') S f- - O ', )

2 0 !'64.20 4G .G; 1.50 /,90 . 7 ( . 686 L J ''8E H G f'e 1 . ' >
~~

<) 427.31 62. .S . 1.09 026.O? 019 1 7 T- n? 47,7
2

0 511.22 205. 9 E. . 2.51 1003.61 '">5 JO . 9 3ic - 02 11.-

: O 569.17 66. 56. 1.98 1.177.62 1124 L . '330. 02 24.1
''

c, O 604.54 256 153 1.52 1202.29 .L 196 12 7.11E-02 12.C
7 0 661.62 268 72. 1.23 1323.82 1319 Ln 7.43r-02 3.4
E O 795.53 156. 01. 1.72 16n0.92 1606 11 e.75E-02 14.9
9 0 810.87 95. 37. l 37 1641.57 1637 ') ' 64E-02 i6 0

10 0 1173.20 532. 19. 1.63 2412.97 2406 1:a 1. 48E -01 5.5
11 0 1332.61 508. 7 2.05 2757.56 2743 10 1,41E-01 'i .'

12 O 1460 99 '13. 31.- 1.51 302S 69 3020 15 5.92L-02 10.0
13 O 1764.62 37. 9 2 06 3672_11 3665 13 1.03E-O? 23 7
4 0 2634.94 40. 12. 2.46 402.46 5474 16 1.12C-02 22.0

PEAK 'lEARCH COMI'LL1CD (REV L '> R ND PC VFROION NOV ' > ~

PEAK DATA CORRECFED r-OR ENVIRONMENTAI. E: ACKnf 9 INii
* AFTER ENERCY INDICnTC3 CORRECrtD PGAN

.

DK IT ENERGY AREA U/.GND FWHM CHANNEL LETf PW C1 ', /3E ; ";,E V Fl'

1 0 320,14 *106. l a c' . 1.05 596.79 592 L1 2.95E-02 23.9
2, V 3cm.2d d e> . 1E: 1.Si th o . / t, t He. 6 1. 20ti-02 41. 5
3 0 427.31 62. '153. 1.09 826 O? 3J 9 13 1.73r-02 43..^
a n g1 ?p r .w " e, i o n ?. /., <m. ^n o c. " ..<w.- '

_ _ - - _ _ . . _ _ - _ - _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .
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'

6 0 604.54 256. 153. 1.52 1202.29 1196 12 7.11E-02 12.0<

7 0 661.62 268.. .72. 1.23 1323.82 1319 10 7.43E-02 8.4'

8- O_ 795.53 156. '181. 1.72 1608.92 1606 11 4.35E-02 14.9
-9 0 810.87 95. 37. 1.37 1641.57 1637 9 2.64E-02 16.8

.'
.

*10 0 1173.20 532. 49. 1.63 2412.97 2406 15 1.48E-01 5.3*

0 1332.61* 484. 27. 2.05 2752.36 2743 18 1.34E-01 6.1
0 1460.99* 10. 31. 1.51 3025.69 3020 15 2.82E-03 ****4

[ 1764.62 KEV PEAK OELETED |
'

~ -> .

;' 2614.94 KEY PEAK DELETED !

.

l

'

,

e

)|
J .

..

\

%

_ _ - - - - . . . _ - - . _ - - - - - _ _ - . _ - . _ _
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NUCLIDE 10ENTIFICATION SYSTEM (ND PC.VESSION. DEC 88)'

.
*^^ PAGE 1UNKNOWN LINE REPORT

I
-

,

UNIDENTIFIED PEAKS |'

1

IT ENERGY AREA BKGND FWHM CHANNEL LEFT PW CTS /SEC % ERR %EFF |
'

** . g..m
. 0' O 427.81 62. 153. 1.09 826.02 819 13 1.73E-02 43.8 3.35E+00

. I t'E O NOT Mr.ETING GUMMARY ORITEFIA

PK ' h'L I Dil ENERGY ' lLF t'. Di~.C AY UCT / gram ABNDIFF FAILEO
?L? ABN'"

s' ' r: ..12 ". 4 7 / _ O'.' 2.''' 1. . O O G E. O 9.012E -t.

' f-Z wa SO L,ooi+ ten 000; o 3.16?F / 17 . 4 'i 61sN

53

i

:

i

$
*

i

**

,

|i .

-
,

,
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NUCLIDE IDENTIFICATION SYSTEM (ND PC VERSION DEC 88).
, SUMMARY OF NUCLIDE ACTIVITY PAGE 2

* TOTAL LINES IN SPECTRUM 12
DENTIFIED PEAKS 1
NTIFIED-IN SUMMARY REPORT 11 91.67%

> . .,

ACTIVATION PRODUCT
1-SIGMA

NUCLIDE SCHR HLIFE DECAY UCI / gram ERROR ?. ERR
qNIL-511 At' 109 . 70t l 1_561 7.238E -8 3.607E 8 49.83
OR-51 A'H 27 700 L 001 3 726E ~7 8.809E -8 23.86
::0 > ! nP 70.800 1,000 6. 4 7 0ii d '. 0 8 712, -8 16 'iG
;O- X (O 1975.000 1 000 4 . 7 26r' -7 . 860E -O _.0L

.

!Al.Uu :i4 i''iC':i ON PRODlJf:T
-S I Gri A'

'UCL UC 3r.mR HLIFE :)ECAY ( IC ) / gram ERRON 1.E R R

-- 1 s 1 HFD n.04D 2. 004 7 . J Soc -r3 0 927r- . . < > a 1, <,2*

qqiaN ripc UfT

: - ~3 I GP- A

''Ut: t id. *:hHi' HLIFE D s:M UCI fgr an. RROR ?FNR
"'H - 10 !> Fi' '5 36H i,(74 1.050C / 4 . 6 5 7,:: -- u 21.,16,

"3 3. FP -' 53 10 D 000 1. 4 3 ;, . -7 . 710!- -0 11.90
03-147 FP 30 17Y L.000 1. 338 t -7 1.549L -- a 8.43

.

mL iHODUC.,

i SIGMA
NUC', W 56HP HLIPr E Cfn" UCI / gi am tRROR ' ENR
t-40 iC L.28EaO9Y 1 i iOO > 9 Y, ' _ n ' 6 J,0 -7 a . / l..

I
i

!

I

i

.

I

i
4

-

|..

|

|
\

'

|
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- -a m. . c.. - .
, ,,

* kdy,' _X.
'

%
* -'. , ,

.I *= .wa;;v . + . . , ,.?. .

)********************************************************************* g
, , , ,

j THE DETROIT EDISON COMPANY '

, .,
-* . .

ENRICO FERMI II
'

, <?r.
*********************************************************************

'

H$l,(, S0

s m -r b a .. g., 5 A a 4-
T . % 4.

g".t*/9"*/ ;
Mq,\ en 1,-1.M- 9't j/* "

i

kcS ta ko
'

*

!b . , a. . . p

.

a .

GAMMA SPECTROSCOPY ANALYSIS REPORT*

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - = _ _ _ . _ __

CHS ATTACHMENT'48 b K 7-

i

4

-

4

,

EORJNE0RETiON ONLY
; I

| |
|
|

;

PERFORMEp BY:

$$|k$__?_E2''$f
SIGNATURE /DATE

^

REVIEWED BY:

S:._$_W___*__'_'

SIGNATURE /DATE

w

**********************************************************gggggg***g*
,

.

i

_ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _
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gCa*f************************************************************************
8 '', Detroit Edicon Forni-2 Power Plcnt . 25-FEB-1994 00:59:57 26 ;)
C****************************************************************************.

4

Chemistry Department Gamma Spectroscopy Report

************************** Sample Parame'ters *****************************n
.itle: CST 8 4 Hrs INTO DISCH

-
#24'FEB-1994 23:27:00.00

.

Ccaple collection start date:
Scmple collection end date : 24-FEB-1994 23:27:00.00,- |

Type of sample : liquid |
Scmple quantity : 1.OOOOOE+03 grams '
Srmple geometry : MILL Operator: CWT

************************** Acquisition Parameters ***************************
Datector number : DET1 Acquire date : 25-FEB-1994 00:09:39.95 ' |, -. . . ,

O OOf,50:OO.OOj) Elapsed live time : O 00:50:00.00Preset live time :
Elapsed real time : O ODf59tou.17 Percent dead time : 0.00 %,,

************************** Calibration Parameters ***************************
Datector number .DET1 Yearly cal date : 14-APR-1993 15:01:30.E
Kev / channel : 4.99974E-01 'Zero offset: -3.68064E-01
Daily cal date s.24-FEB-1994 01:20:03.17

************************** Peak Search Parameters ***************************
Start channel : 100 End channel : 4096,

H2ight sensitivity : 5.00000 Shape sensitivity : 10.00000
Mnnimum number of iterations to resolve multiplets : 5

,

i

7******************** Nuclide Identification Parameters *********************
.'argy tolerance : 1.25000 Half-life ratio : 10.00000 ;

..oundance limit : 80.00000 Library : HOT _CLNT. nib '
|
IEfficiency file : EFFD1_M1LL Efficiencies at : Peak energy

1

Post-NID Peak Search Report j

It Energy Area Bkgnd FWHM Channel Left Pw % Err Fit Nuclides !
!

O 320.79 25 40 1.10 642.31 638 10 54.3 CR-51 i

O 604.52 100 42 1.58 1209.70 1201 15 17.t CS-134 |

0 636.07 23 3 3.30 1272.78 1266 13 26.5 ;r /3 / TDE* I
O 661.81 75 9 1.86 1324.25 1319 13 14.4 CS-137

|O 795.83 46 22 1.55 1592.24 1589 9 23.2 CS-134 :

O 811.01 30 21 1.56 1622.59 1617 15 38.4 CO-58 I

O 1173.04 157 4 1.62 2346.42 2338 17 9.2 CO-60
0 1332.58 120 0 1.84 2665.37 2659 15 9.1 CD-60 i

s-- 1
I

|
1

|
1

l

3 'l

..

I.

*
e

--
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-r -.a .

. .

* * * *V
Rhje;cted Report

. s; ~..: , . . .

" :re 'gg . t :, . K... < .
,,

Half-Life v,|g g + % s,,J-Sigma . .a.;y
lide Half-life Ratio Energy %Abund'" Activity % Error Rejected by**

6 6.10D O. 01 158.38* 98.80 2--- Not found Abun.
269.50 36.50 --- Not found ---
48.0.44 36.50 --- Not found ---
749.95 49.50 - ' Not found ---
811.85 86.00 9.451E-08 38.43
1561.80 14.00.--- Not found

% Abundances Found = 26.77

SB-125 2.77Y O.00 176.33 6.89 --- Not found --- Abun.
380.44 1.50 --- Not found ---
427.89* 29.33 --- Not found ---
463.38 10.35 --- Not found ---
600.56 17.80 Not found ---

~

606.64 5.02 --- Not found ---
635.90 11.32 4.162E-07 26.49
671.41 1.81 --- Not found ---

% Abundances Found = *13.47 (Abn. Limit = 68.40%)

1-131 8.04D O.01 80.18 2.62 --- Not found --- Abun.

284.30 ' 6.05 Not found ---
364.48* B1.20 Not found ---.

636.97 7.26 6.515E-07 26.49
722.89 1.80 Not found ---

% Abundances Found = 7.34
. . . .

32 2.30H O.49 505.90 5.03 --- Not found --- Abun. |'

522.65 16.10 --- Not found ---
535.50 0.52 --- Not found ---
630.22 13.70 --- Not found --- 1

|650.60 2.66 --- Not found ---
667.69* 98.70 --- Not found ---
669.80 4.90 Not found ---
671.60 5.20 --- Not found ---
727.00 3.20 --- Not found --- |
772.61 76.20 --- Not found --- )
812.20 5.60 2.023E-06 38.43 |

954.55 18.10 --- Not found --- |

1136.03 2.96 --- Not found ---
1398.57 7.10 --- Not found ---

% Abundances Found = 2.15 (Abn. Limit = 67.00%)
]
|

|
Flags "*" = Keyline !

!

|

|

.

.

.

*
*t~ g
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-Interfcrcnco R3 port' - Paga : 2*

Srmplo;ID : CST.G 4 Hrn INTO Acquisition dato a 25-FEB-1994 00:09:39
-. . , , . .

B

.

Nm interference correction performed
,
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d.Iiriof7NuclidiActivityRnport* * Pcgo s@,p3
.

. ,
.

: CST e 4 Hrs INTO Acquisition date : 25-FEB-1994 00:09:39j' Sample ID '

,t|j7J.R$(,. -...

.a. 9%)r.cn. m . . - - :

of Report,

* .

Nuclide . Activity 1-Sigma
''uCi/ gram Error

CR-51 2.630E-07 1.427E-07
CO-58 8.137E-08 3.127E-08

5.096E-07 4.652E-OBCO-60 -

CS-134 2.021E-07 3.471E-08,

CS-137 1.888E-07 2.712E-OB
________

Total Activity : 1.245E-06

j

, .

*,9

i
,

4

e

|

1
'

4

s
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4
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4
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h
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' t-
? nimum Detectable Activity Report .< . A. -

'

4
.. -

*if* 1|
* '

.n
. ,

-g7 'y('yg$g)W, ;<,wy,.4. m.,gg: '. . ,
i Bckgnd Energy< -

uCi/ gram +y ..
,

.

,!; lide . . . Sum (kev)
. , ,,, ,.- .m - .e: emx~u -.? g..

sew y'.a.*.s . u - . t. .< t
.s. . , . , .

a r
-a ... y' -s.,...- .. .a

. W< "!''4 2577E-08 T'#"- ' Yg'
#4 2. 1368.53 -- "

.

. 'YNU-59 8. 10.99.22 9578645f-68 . D'
-

#'T EF5 T765'i$''05* D - #
1 TM'CU-64 4. 1345.90

ZN-65 13. 1115.52 "M ~1.3963E-07..'aep- L.

:-$., .
.. .,

, , .
.

.

..; . v, . . . . . '.,
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occcccccc caccccccccccccccepccccccccccccccccc::cccccccccccccyc

/8''cacccccccccccccco 25-FEB-94 10:22:32 . cccccccccccccccc3' g.
ocO***********************************************************

.- -

FERMI.2 CST SAMPLE. 12 HOURS INTO DISCHARGE. 2ND CST SAMPLE.
.

v; TRAL FILE NAME: L940501.FEV o
.J LE-DATE: 25-FEB-94 07:30:00

SAMPLE IDENTIFICATION: L?40501.FEV
TYPE OF SAMPLE: WATER
GAMPLC QUANTITY: 501.1000 UNITG,: . gram
SAMPLE GEOMETRY: LMARSOO
CFFICIENCY FILE NAME: L K.GS00. E FF
omge******w*************w r****w********************wsw**v*s**

t

ACQUIRE DATE: 25-FEC-94 O'.10:52 * FWHM(1332) 1.88C
im3UT T IME(LIVE ) : % i .:L _ * SENSITIVITY: 3.000
t ;P3CD REAL TIME . 36^.. St. * GHAPE PARAMETET. - 5. 0 '

.. d.PSE D t i VE; TIME; R ) . Si * NBR ITERATCON3. 10.

*
r n * * * t st * * * * * * * * Pr * * t c : f * * * w it * * * w n * * * * * * * * * * * * * v t * * v * * n * * * * se v * *

*

MTECTOR, ORTEC * LIBRARY MAGTER.:_IU
CALILt DATE: 23-FEG-94 0/ % O '. * ENERGY TOLEPANCD i.500 :WV
K':V/Cl(NL. 46?/016 * HALF LIFL.RAf10. 8.O?
OFF3ET. 39.0'232300 . * ABUNDANCE LIMI1 'O.On

t

21 S v * 4 |r * * * S O c * * * * ';t * c: * * * * * :M : * w * 7 :| i: t * * * * * * :': * * * C * * * * : b * * * r ):o; $ * * * *

|

-cw

'

ONERLJ WINDOW 40.29 TO 2G53.03

Fh 1 O liRGY (iRi2 ' :.dD FwHM CHANNa,_ LEFT f"J Ci d,'OEC ';ER FII

, 0 /5.00 53. ..: 3 . .64 74.09 /2 6 1. ISC-O:? .53.4
-2 0 230.19 6(, , lh 1.34 422.32 418 9 3.S2E-02 39.3
3 0 320.17 0?. G5. t.24 596.86 592 10 2.47E-02 2'.2
4 0 364.91 74 155. 1.24 692.11 686 13 2.04E-02 30.7
5 0 427.94 72. 59. 1.32 326.31 823 7 2.OOE-02 21.6
0 0 51.1.07 215. 109. 2.85 1003.30 995 22 5.9CE -02 17. 9
7 0 604.63 290 &23. 1.25 1202.49 1196 12 0.05F.-02 10.1
O O 661.60 ?34. 6 8 .. 1.45 1323.7G 1317 13 6.49E--02 9.9 i

9 0 795.74 218. (O. 1.91 1609.35 1603 14 6.06E-02 10.5
10 0 810.68 91. d '5 . .92 1641.16 1636 11 2.54E-02 19.3

1

11 0 1173.22 470. 42. 1.59 2413.01 2406 13 1. 51E-01 5.3 '

12 0 133?.41 478. 16. 1.90 2751 94 2744 16 1.33E-01 5.2 l
13 0 1460,90 204. 26. 2.27 3025.48 3019 15 S.67E-02 9.2 i
14 0 1509.18 21. O. _.82 3128.29 3125 9 5. 83E- 03 26. 6
15 0 1764.63 43. O. 1.76 3672.13 3665 15 1.33E-02 21.3 |
16 0 2203.74 15. 6. 1.26 4606.99 4599 13 4.18E-03 S 'i . " l

17 10 2613.78 21. O. 2.44 5479.99 5473 20 5.71E-03 3 3 .. ~ L.16E+00
18 10 2615.77 37. O. 2.44 5484.22 5473 20 1.02E-02 19.

PEAK SEARCH COMPLETED (REV 15.0 - NO PC VER3 ION NOV d9) !

i

PULGE-PILE-UP CORRECTED DATA. CORRECTION : 1.000 |UNCORR. LIVE TIME: 3600. CORRECTED LIVE TIME: 3600. |
l
4

PK IT ENERGY * AREA BKGND FWHM CHANNEL LEFT PW CIS/SEC 2ERN |

N1 0 75.00 53. 133. .64 74.89 72 6 1 4GE-02 38.4
2 0- 238.19 667 *.158 1 34 42?.32 410 9 1 n?'-O? ' 'e 3.

-



, ,
_ ,-.. .. . .;, ,,,,, ,, ,, ,,_

4 0 364.91 74. 155. 1.24 692.11 686 13 2.04E-02 38.2
,,

5 0 427.9,4 72. 59. 1.32 826.31 823 7 2.OOE-02 21.6 .

"

6 0 511.07 215. 189. 2.85 1003.30 '995 22 5.98E-02 17.9''

7 0 604.63 290. 123. 1.25 1202.49 1196 12 8.05E-02 10.1
,

8 O 661.60 234. 68. 1.45 1323.78 1317 13 6.49E-02 9. 9*

7 0 795.74 218. 60. 1.91 1609.35 1603 14 6.06E-02 10.5
O 810.68 91. 53. .92 1641.16 1636 11 2.54E-02 19.3"

3 .O 1173.22 470. 42. 1.59 2413.01 2406 13 1.31E-01 5.3
12 0 1332.41 478. 16. 1.90 2751.94 2744 16 1.33E-01 5.2
13 0 * '60.90 204 26. 2.27 3025.48 3019 15 5.67E-02 9.2
14 0 '9.18 21. O. 1.02 3128.29 3125 9 5.83E-03 26.6
15 O v4,63 48. O. 1.76 '672 13 3665 lb 1.33C-02 21.3
16 .703.74 15. 6- 1.26 avi6.99 459'; 13 4.18E-03 57. '1
17 6v 2613.78 21. o. 2.44 5477.99 5173 20 5 713-03 33.7
J n .t O ?615.77 37. O. 2.44 5 4 '. ^, T/ 5472. 20 . 02E-02.19.3

-'ILO' - dP CONRi.--C r .I ON ;OM:1 D.6

/

4

l
>

|

l
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, NUCLIDE I ENTIFICATION SYSTEM (NO PC VERSION DEC 88 ), .

NUCLIOE LINE ACTIVITY REPORT PAGE l'-

ELAPSED LIVE TIME: 3600. (PILE-UP CORRECTED),
,

IVATION PRODUCT
UCI /' 1-SIGMA*y

|IDE SBHR
. .

y)_ ENERGY AREA BKGND %ABN %EFF gram ERROR
ANIL-511 AP 511.00 215. 189. 96.73* 2.943E+00 2.711E -7 4.862E -8
CR-51 AP 320.08 8?. 115. 9.83* 4.125E+00 3.296E -7 8.959E -8
0-50 AP 810.76 9L. 53. 99.40* 2 . 09'3 E + 00 6.567E -8 1.267E -8

00-60 AF 1173.22 4/n. 42. 100.00 1.600E+00 4.406E ~7 2.347E -8
1332.49 4/n 16. 100.00* 1.457E+00 4.935E -7 2.564E -8

;I-65 AF' 366.27 W 155. 4.61 3 7 5CE + 0 '.) 1.198F -6 4.577E -7
L115 52 <> 0. 14.d0 0 OOOE+00 .OOOE O .OOOE O

14!1.34 0. 23,50:= 0.OOOE+00 OOOE O .OOOE O

5,dN iiG3 ION PROOtM1

UCI / 1-31GMA
<J' l DE '.;Le id E NtERGY A R E. A UKGND ?.ADN ?,EFF gram ERROR

.-131 HFP 204.30 n. O. 6.05 0.OOor+uo .OOOE O .OOOE O
3(A.4H N 1S5. 81.20* 3.758E+0u 3.641E -O 1 391E -O

O. .'.26 0.OOoEt 9 .OOOE O .OOOE O,J6.97 -

'? 09 0, 1.00 O.OOOEd Oc .OODE O OOOE C"

4

Ji UN PRODUCT
UCI / 1-3IGMA

ju,CLIOE SBHR ENERGY AREA DKGND %ABN 1EFF gram ERROR
. :,0 5 FP 306.10 .). O ., 5.13 0.OOOE+00 .OOOE O .OOCE O

J. 90 lj'. 19,20* 4.12SE+00 1.762E -7 4.7CCC -U*

. <: :2 FP L7' - O. 6 . H '? O OOOE+Ua .uoOE O .oOCE O'"

*

4 :.* 7 . 09 5?. 29.33* 3.349E+00 1.096E -7 2.369E -O.,

+u d 3| '. O. 10. L O . OOOh. F OO .OOOE O .OOOE O

o00.50 ( O 17.80 0 OOOE400 .OOOE O .OOOC 0

O. L L . T,2 0.OOOE+00 .OOOE O .OOOE O.,35.90' ''

.e-iA Ff' L,63.23 0 0. O.30 0.OOOE+00 .OOOE O . OOO E. O

b69.32 o. O. 15.43 0.OOOEtOO .OOOE O .OOOE O

LO4.70 290 123. ?7.60* 2.602E400 1.710E -7 1.733E -C
793.05 216. 60. 05.40 2.12/E+00 1. SOOE -- 7 1.386E -8 !
801.93 O. O. 8.73 0.OOOE+00 .OOOE O .OOOE O |

.4-137 FP 661 c5 2 ',4 63. 35.12* 2.436E+00 1.690E -7 1.670E -8

|
|

A TUP At. PRODUC' i

UCI / 1-SIGMA
i.J610E SBHR ENERGY ARE r- BKCND %A8N %EFF gram ERROR l

A-40 NP 1460.31 204. 26. 10.67* 1.362E+00 2.106E -6 1.947E -7
RA-226 NP JO6.2J O. O. 3.28 0.OOOE+00 .OOOE O .OOOE O

241.90 O. O. 7.49 0.OOOE+00 _OOOE O .OOOE O |

295.21 O O. 19.20 0.OOOE+00 .OOOE O .OOOE O |

351.92 0. O. 37.20 0.OOOE+00 .OOOE O .OOOE O
609.31 0. O. 46.30* O.OOOE+00 .OOOE O .OOOE O

i
1120.29 0 O. 15.10 0.OOOE+00 .OOCE O .OOOE O |

1230.11 O. O. 5.94 0.OOOE+00 .OOOE O .OOOE O

-) 1764.49 40. O. 15.80 1.'185E&OO 3.339E -7 S.167E -8

2204.22 15. 6. 4.98 1.OO7E+00 4.491E -7 2.567E -7

..

4

e
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_ _ -_ - _ -________ ___ __ __ _ _ __ __. ---

I*
'HUCLIDE IDENTIF(CATIdN SYSTEM (ND PC VERSION DEC 88)o
HUCLIDE LINE ACTIVITY REPORT PAGE 2

ELAPSED LIVE-TIME: 3600. (PILE-UP CORRECTED)i .

..

URAL PRODUCT
UCI / 1-SIGMA.:s 5.

NUCLIDE SBHR ENERGY AREA BKGND %ABN tEFF gram ERROR
TH-232 NP 238.63 66. 158. 44.60 5.045E&OO 4.361E -8 1.715E -8

338.32 0. O. 11.40 0.OOOE+00 .OOOE O .OOOE O
727.17 O. O. 11.80 0.OOOE+00 .OOOE O .000E O

583.14 0. O. 30.25 O.OOOE+00 .OOOE O .OOOC 0

911.07 U .' O. 27.70 0.OOOE+00 .OOOE O .OOOE O

9 6 9 . 1.1 O. O. 16.60 0.000E400 .OOOE O .OOOE O

2614.66 Z1. O. 35.86* 3.30112-01 9.672E -3 3. 2 b2 -3

%

|
.

l
J

j..

l

%

|
-

.
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" NUCLIDE ID'ENTIFICATION SYSTEM, (ND PC VERSION DEC 88) o

* UNKNOWN LINE REPORT PAGE 3*
4

ELAPSED LIVE TIME 3600. (PILE-UP CORRECTED)
..

UNIDENTIFIED PEAKS
.

IT ENERGY AREA BKGNO FWHM CHANNEL LEFT PW CTS /SEC % ERR %EFF
,

1 0 75.00 53. 133. .64 74.89 72 6 1.48E-02 38.4 2.?6E+00
2 0 238.19 66. L58. 1.34 422.32 418 9 1.82E-02 39.3 5.05E+00
L 0 427.94 72. 59 1.32 G26.31 823 7 2.OOE-02 21.6 3.35E+00

14 0 1507.18 21. O. 1.02 3123.29 3125 9 5.83E-03 26.6 1.33''+00
15 0 1764.63 40. 'O . 1.76 3672.13 3665 15 1.33E-02 21.3 1.19E+00

4 16 0 2203.74 15. 1.26 4606.99 4599 .' 1.1:J.90 3 $7.2 1 01E400,.

17 10 20.13./a 21. 2.44 5479.09 :>473 2L / .; ~ - 0 5 33./ U.88E-01'-
s

la LO 2615.77 3/ O. ..44 54F;4 . 22 S473 '70 _ 02 19.3 M BT L-01'

ihCJ Nui M~CT1th ; SUMMA,' if| .. ()

PK NUCLIDL .!NE WC,Y H DFCAY UCI / gram AOND UT i'nILLD'

2 TH-232 23F. (.3 1. t,e LOY 1.OOOE O 4.361E 4 5 .15'A ABN.

4 i 4 I - 6 ', 3.i.6 ~

.!i ;304E O 1 .t9BE ,, .1 O . ,r/ aSN,

a..OOOE O 1.096L sa 1, '' ADNb SU-12L ;/, * ''
. _ ,

OODE o 3 . 3 /,'u - 1? ':' V3M15 ,i A - 2:' 6 .7/a . r> I ,1 f: 1
' .

,

.t (. i& 226 , 2 7 t L' . J. .ei i /)Y 1 OOOE O <^ .491E
-

13. ,;0'1 ADN
1/ ! H - 27,2 26i. .s,(, LO'. .UN i. 000E O ') .672E :4 L .10 7, 110N.

m

|

|
.

.

9

%

9
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DEC 88)
'

NUCLIDE IDENTIFICATION SYSTEM (ND PC VERSION *
'

SUMMARY OF NUCL'IDE ACTIVITY
'

;

PAGE 4

* TOTAL. LINES IN SPECTRUM 18
DENTIFIED PEAKS 8'

NTIFIED'IN SUMMARY REPORT 10 55.56%
'.: s s.

*

ACTIVATION PRODUCT
1-SIGMf,

NUCLIDE SBHR HLIFE DECAY UCI / gram ERROR i, ERR

ANIL-Lil AP 109.70M 2.391 2.711E -7 1.362E -8 17 93
'2 R - 5 . AP 27.700 607 3.296E -7 8.959E -8 27.18
20-50 AP 70.800 1.001 6.567E -8 1 267E -3 ' l ') . 7 9
.;O - J fil ' 1925.OOD 1.000 4 . V15 t -7 4.364E'-8 5.22

|A'CJTM IILJiON PRODUCf
31GMA

<UC . UE JUH:< ItLIFE 1.i.;;f Y UCI / grain ERROR 'AERR

: . .: M: '' ' O.04D 1.003 3. 641G --8 391E -8 33.192.

'l..'..* P ROi ' . '.:1
. 31GMA

iGL _ Sci .P HLIFL D'CnY UC1 / gram :i. R N O R J.E R R

?H -b FP 35,36H ..U46 1.762C -7 4 708C -8 27 Ifi
, ;> +- FP 755.100 1.000 1. 710E - 7 1.733E -U 10. 3
03-137 FP 30.17Y 1.000 1.690E -7 1.670E -8 9.69

%, .
*

,h 47)'.. * 'ROL UL
1 SIGMA

adC. OU|i' Hu li E D::.C AY UCI /giam ERROR 'a E R R
'

N'' .20LrO9Y 1.000 2,106E -6 1 947E 7 9.24

'

3

)| .

...
.

4

~ ~ ..y , .

_ _ _ _ _ _ _ ____ _ ___________ _ _.__ _____________ _ _______ _ _ ____.
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MINIMUM DE.TECTABLE ACTIVITY REPORT (ND PC VERSION SEP 89) o
.

PEAK WIDTH = 3.00 FWHM. CONFIDENCE LEVEL = 4.66.
.

MINIMUM
LIDE BKG ENERGY UCI / gram

c:: . ~

BE-7 89. 477.59 1.9331E-07
NA-22 29. 1274.54 2.6301E-OC
NA-24 22. 1368.53 2.7025E-08
OL-38 6. 2167.51 0.,OOOOE+00

AR-41 21. 1293.64 S.SO45E-08
3C-46 67. 1120.51 3.5809E-08
~1N-54 30 334.03 3.0742E-00
r;N- S c, 59. 046.75 S.0474E-OU
rE-57 36, 1099.22 4.5843E-on
30-57 143 122.00 1. b900E -- UC
41 /, 1,5 . 1401 04 1. 5 033E --0 7
J U 0 -- 1L. 134f. 90 4.SOU2f-06
/. N - _ 49. 111'.", c,.0L10E-03.

. N-C M1 H5. 4 3 8 . c, .' z.183aE-OO'

A O-- 7 :, 91. 559. .9 S . 4210E- 03
f.'L '_ 1 0 5 ., 264.65 .:.67350-00
1 R - 1' v6. 351.',2 2.8604E-OH
OIC . - 60. 001,30 1.3054L-00
4 R c ;, t54. ?s 2 0 _ "/ 6. 436.:E -on
<N-'5M 159- 1:21. le 2 . 808 4 E -0,f.

iR-d/ 95 402.b8 1. 305 /ti--O /
KR-88 146. 196.32 9.8777E-08
P -88 17. 1836.01 2 7436E-05.y

_7 47. 1031.8f' HALF L .1 FE i00 SHORT
35 154 513.79 2.3124U-08,

Jk- 0 - M i33. 2 f,1 6 7.CO30E-06
3 R -? ;. 42. 102A ',0 9.6510C 08
J R - 72 18 13t> _ . 94 4.4456E 08
/ 0,_, 17. 1836.01 2.6490E OO
y' - 9 32. 1204 00 6.7399E-O
/ ~ 91.'1D 70. 555 37 '2 . 4 7 00E--OU
'"92 40. 934 46 2.999CE-07
Y-93 106. 266.90 2.7417f.-07
2R-?S 63. 756.72 4.4623E-08
ZR-97 73. 743.36 3.0881E-08
NB-9e 61. 702.63 ?.2415E-08
NS-95 65. 765.79 2.5441E-00
NB-970 42. 1024.50 2.6976E-06
MO-90 L33. 257.34 3.OO99E-OS
~10-99 "8. 739.50 1.8491E.-07'

.

TC-99MD 106. 140.51 1.7768E-08
RU-103 89. 497 OS 2.33OOE-08
RU-105 46. 724.50 5.3956E-08
RU-106 72. 621.84 2.2303E-07
AG-110M 63. 657.75 2.34/3E-08
CD-109 124. C0.03 4.6330E-07
3N-113 100. 391.69 2.8445E-08

22 91. 563.93 3 . 331'7 E-0 8
L24 244 602.71 4.0281E-08

h 125 149. 427.09 M.16SOE-Oh

..

\

.
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PAGE 2
. .. 4

;. PEAK WIDTH = 3.00 FWHM. CONFIDENCE LEVEL = 4.66.
.

c - : 3.,
*~ MINIMUM,

HUCLIDE BKG ENERGY UCI / gram
a. ; ..

<c 23M 162. 158.99 1.7514E-08 *.

''/|; 32 143. 228.16 1.9069E-08'

'

I'-132 47. 667.69 3.7997E-08
I-133 69. 529.87 2.3890E-08
I-134 60. 847.03 1.7661E-07
I-135 26. 1260.41 1.0975E-07
XE-131M 156. 163.93 7.3660E-07
XE-133 128 80.99 5.6622E-08
XE-133M 136. 233.22 1.6402L"-07
x.E-135 98. 249.'/9 1.9640E-08
XE-13'M 31. 526.56 HALF LIlE TOO CHORT
XE-135 129. J58.al HALF LIF'L TOO SHORT
C3-134M 16?. 1 2 / . 1 2: 2.0154E-07
CS-13<, 52. 818.50 2.4462E-08
C3-130 19, 1435.86 6. 0 7 ?.L E-O /
B/4-133 92. 356.00 2.8055E-08
CA-139 154. 165. 2 2.6693E-07
UA-140 76. 537.32 8.1375E-OU
G A - 1. ; l 136. 190 22 5.3529E-06
' A ' -- 14 ' 24. J996 49 3.0836E-OS
CE-139 154. 165.ns 1. 7 745 E -- Oa
CE-143 151. .14 5. 4 ^ 3.0117E.08
CE-143 100. 293.26 4.0986E-08
CE-144 157. 133.54 1. 3617 E-O'7 y
' ''h 4 ~7 143 91.11 6.2825E-08

,;152 82. 34 4 . 2 ^, 5.91325-08
c'J-154 29 u274.45 7.4036E-08
HF-101 91. 482 03 2 4772E-08
W-La/ 86. 479, 3 9.0662E-08
Hu 203 111. 279.19 2.1924E-OO
,M-226 36, 609. 1 5.0369E-OO
fH-232 51. /614.66 0.OOOOL+00
U-2 '2 5 200. LOS . ' 3.0721E-OO
U-238 153. 131.20 7.0612E-OU
NP-239 1/6. LO6.13 7 . 2691E--08
AM-241 111. 59.54 1.4314E-O'7

.

p. e

't

'* .

__.-_ ___--- - -____-____--_--_- - - - --- - - -
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'). cacccccc*hoccccccccc~~~~-~ccccccccceaepocaccccccccccccccco .

-ccccccccccccccOcc 25-FEB-94 10:25:38 *cccccccccccccccco'

'.:cccc**********************************************************.

FERMI 2 CST SAMPLE. 12 HOURS INTO DISCHARGE. 2ND CST SAMPLE.

e. N.pTRAL FILE NAME:
'

.. L940501.FEV -3

J3LE DATE: 25-FEB-94 07:30:00
SAMPLE IDENTIFICATION: L940501.FEV
TYPE OF SAMPLE: WATER
SAMPLE QUANTITY: 501.1000 UNITS: gram
SAMPLE CEOMETRY: LMAR500
EFFICIENCY FILE NAME: LMAR5CO.EFF

.

*****m.t***************m********n*******x****=*****************
*

ACQUIRE DAiE: 25--FED 'M 09:J8:52 * FWaM(1332) 1.386
PRLiSEi 'INE (LIVE ) ; 3600 GEC t 2Ch f1VITY: 9.000
LL.APSEU RE.AL TIME: 360 . SdC * SHAr'T PARAMETER - a.O '

,

.. L APSL U LIVE TIME: 3600. NC 4 NBP ITERATIONS: 10.
w

****tus.uwwSmet***********wus*x*********wx****************c**n
*

Dd T ECT5X: . O R l l'.' * LIBRARY: MASTER LID j
'GLID'DATE. 23-FUB-94 O/ 26:01 * ENEllY TOL EN ANC'E l'. Loo KEV

UIV/CHru_ .46Y/01o * HAL; .1 F E RATIO: :' .T

3.~ F '3 E ' .59.0232300 KC/ # AGut'JANCE LIMIT: 'O.00"
n

**?**s e est*****r******en ***ww****ce**********************'S

.

,. -

/

ENEFmY WINDOW dn 19 TO 2G58.03

f'X 11 t'NERGY AREA UKCNO PWHh C' '.NNE L LEF1 PW C1.3/SEC ".LRR F1'

1 0 75.00 53 133. 64 /4.99 12 6 1.40E-02 !.3 . 4
2 0 730.19 66 lb8. 1.34 422.32 .418 9 1.02E-02 39.3
3 0 320.17 8?. 1.1 5 . 1.24 '96.86 592 10 2.47E-02 27 2
4 0 364.91 74. 155. 1.24 692.11 686 13 2.04E-02 30.2
'5 0 427."4 72. 59. 1.32 326.31 G23 7 2.OOE-02 21.6
6 O S11.07 215, 189. 2.85 1003.30 995 22 5.9aE-02 17.9
7 0 604.63 290. 123. 1.25 1202.49 1196 12 8.05E-02 10.1
8 0 661.60 234. 68. 1.45 1323.78 1317 13 6.49E-02 9.9
9 0 795.74 218 60 1.91 160's.35 1603 14 5.06E-02 10.5

10 0 810.68 91. 53. .92 164a. 16 1636 11 2.54E-02 19.3
11 0 1173.22 470. 42. 1.59 2413.01 2406 13 1.31E-01 5.3
12 0 1332.41 470. 16. 1.90 2752. 94 2/44 16 1.33L-01 5.2
13 0 1460.90 204. 26. 2.27 3025.48 3019 15 5.67E-02 9.2
14 0 1509.10 21. O. 1.82 3128.29 3125 9 5.83E-03 26.6
15 0 1764.63 48. O. 1.76 30/2.13 3665 15 1.33E-02 21.3
16 0 2203.74 15. 6. 1.26 4606.99 4599 13 4.18E-03 57.2 8

17 10 2613.?u 21. O. 2.44 5479.99 5473 20 5.71E-03 33.7 1.t6LrOO
18 10 2615.77 37. O. 2.44 5484.22 5473 20 1.02E-02 19.3

PEAK SEARCH COMPLETED (REV 15.0 - ND PC VERGION NOV 39)

PEAK DATA CORRECTED FOR ENVIRONMENTAL BACKGROUND.

* AFTER ENERGY INDICATES CORRECTED PEAK I

J

..

PK IT ENERGY AREA BKGND FWHM CHANNEL LEFT PW CTS /SEC TERR FIT
1, .

!



;n - _- a - -. ,,oo , , _ 1, , m_. , _ . , , ,z o i . . . . m, m

238.19 KEV PEAK DELETED-
'

'- 3 0 320.17 89., 115. 1.24 596.86 592 10 p.47E-02 27.2
- 4 0 364.91 74. 155. 1.24 692.11 686 13 2.04E-02 38.2,

' . , 5 -O 427.94 72. 59. 1.32 826.31 823 7 2.OOE-02 21.6
'

6 O 511.07* 18. 189. 2.85 1003.30 995 22 5.03E-03 ****'

- 7 O 604.63 290. 123. 1.25 1202.49 1196 12 8.05E-02 10.1
22 O 661.60* 178. 68. 1.45 1323.78 1317 13 4.95E-02 15.7
, ,1- O 795.74 218. 60. 1.91 16'09.35. 1603 14 6.06E-02 10.5'

.

I 10 0 810.68 91. 53. .92 1641.16 1636 11 2.54E-02 19.3
11 0 1173.22 470. 42. 1.59 2413.01 2406 13 1.31E-01 5.3
12 0 1332.41* 431. 16. 1.90 2751.94 2744 16 1.20E-01 6.4

1460.90 KEV PEAK DELL:TEO
14 O 1509.18 21. O. 1.02 3120.29 J,125 9 5.83E-03 26.6
15 0 1764.63* 1- O. 1. .' 6 3672.13 366_ 15 ~ 93C-04 ****
16 0 2203.'4 15. 6. .26 4606 99 4599 _3 4 INE -03 57.2'

2613. 7 t; KEV PE.W Lt .. . .TLD

2615.77 KLV '3E AK lx ..C ND

m
a

l

s )
|

|
|

,

1..
1
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' | NUCLIDQ IDENTIFICATION SYSTEM(ND PC YERSION DEC 88)
4

,
*

-UNKNOWN LINE REPORT PAGE. 1
,

UNIDENTIFIED PEAKS*

IT ENERGY AREA BKGND FWHM CHANNEL LEFT PW CTS /SEC % ERR %EFF
..

O 75.00 53. 133. .64 74.89 72 6 1.48E-02 38.4 2.96E+00
5 0 427.94 72. 59. 1.32 826.31 823 7 2.OOE-02 21.6 3.35E+00

14 0 1509.18 21. O. 1.02 3128.29 3125 9 5.83E-03 26.6 1.33E+00
15 0 1764.63 1. O 1.76 3672 13 3665 15 3.93E-04 **** 1.19E+00
an 0 2203.74 15. 6. 1.26 4606.99 4599 13 4.18E-03 57.2 1.01E+00

!? NOT MEE7:NG UUMMANY CRI i' IA

,- UCL1rE .NERGY HL T I C C.^.Y '!C ! /gr .im ABNDiFF FAILED
,

i!-65 366.27 2 _ 'Z' 006^ 1. '*m -6 10.74? ABN'

. J<~12b a 2 7 . c') 'i . '/ u .o< 1 006( - 30.?" ', AU.N-
,

- .v-226 1764.49 16 00 . ' F. .L . O Oc ti - 1.1 ",2L - O 13.3 % AUN
.v 1 A -226 2_"14.22 L GOO . 00', ! (iOOFi I' 4 . '' 91E -? L3 ' f' ". ABN,

-

e.

J

'I

i

.5

i

|

I,

,

,)

..

%

*

-c . -
,

1

__ _ _ - _ . - _ _ _ - _ _ _ _ _ . _ _
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NUCLIDE: IDENTIFICATION SYSTEM (ND PC VERSION DEC 88)
SUMMARY'OF NUCLIDE ACTIVITY PAGE 2

,

' ' TOTAL LINES IN SPECTRUM' 14
DENTIFIED PEAKS 5*

NTIFIED-IN SUMMARY REPORT 9 64.29%
.

..u , ,

ACTIVATION PRODUCT
1-SIGMA

NUCLIDE -SBHR HLIFE DECAY UCI / gram ERROR % ERR

ANIL-511 AP 109.70M 2.391 2.281E -8 5.955C -8 263.10.
CR-51 AP 27.700 1.'002 3.296E -7 8.959E -8 27 le
CO-53 AP /O.00D 1.001 6.067E -8 1.267E -3 1?.29
CO-60 AL ' 1925.000 1.000 4.437E -7 2.835E -3 6 . 3'.'

HALOCEN i~13SION PRODUCT
.-SIGMA

NUCLIDE 06HR HLIFE DECAY UCI / gram ERROR M.!RR
I ~17s 1 HFP .1.040 1. OOfl 3.641E -8 1 391E -- ti 30.19

F 1 *, 01ON f'9000CT

t S I CMA-
NUCLJDE ':Ol li HLIFE DECAY UCI / gram '. ERROR '!,E R I -

WH-105 FP I,b . 3611 1. 046 1.762E 7 4.788E -3 27.13
Jk 134 FP 753.10D 1.000 1.710E ', 1.733E -8 10.12
CS-137 FP 30.17Y 1.000 1.28?E ~7 2.019E -8 15.67

TA
!

.

O

t

|

\.

l

..

'

.
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.- , *********************************************************************

ThE DETROIT ED'ISON COMPANY
. .

ENRICO FERMI II

*****************r***At**********************************t******X****

FBR E0MTION OND
.

GAMMA GPECTROSCOPY ANALYSIS REPORT
-

._____._____ _________________ ___ _______________

CMS ATTACHMENT # ,M d 887

') ( q f /2 lh C-.f t <J g c. Th e r

(CH*)

: 1. zn c
i

.

.

.

IMED BY:q ..Z.3 %''*
, l''

- .n u ..

_ _ _. - _ X J _ _'_ L N ..'
__

SIGNATURE /DATE/
REVIEWED BY:*

*
_ _ _ _ _ _ _ . _ _ . _ _ . _ _

SICNATURE/OATZ
|

***2*****************************************=*********************** ,,.

|

'.
s *
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p***T****cc******************************************c*******cc**=****cx*cc**',

* .3Datroit Edieon Fermi-2 Pchsr Plant 25-FEB-1994 09:06sO9.13 *
***d!*'5*t?******************************************************************.

.;

-

Chemistry Department Gamma Soectroscopy Report

************************* Samole Parameters *****************************
j' 72 les CST

Scmola collection start dates-25-FEB-1994 07:30:00.00
Sample collection end dato : 25-FEB-1994 07:30 00.00
Type of sample : liquid
Samole quantity : 9.99900E+02 grams
Sample geometrv i MILL Operator: KAS

************************** Acouisition Parameters ***************************
Dstector number : DET1 Acouire date : 25-FEB-1994 08:15: 47.73
Preset live time : O 00:50:00.00 Elaosed live time : O 00:50:00.00
Elapsed real time : O 00:50 00.17 Percent dead time : 0.00 %

************************** Calibration Parameters ***************************
Datector number : DET1 yearlv cal date : 14-APR-1993 15:01-28.
Kov/ channel : 4.99924E-01 ~Zero offset: -!.52338E-01
Dailv cal date : 25-FEB-1994 01:12:21.13

************************** Peak Search Parameters ***************************
Start channel : 100 End channel : 4096
Height sensitivity : 5.00000 Shape sensitivity : 10.00000
Ma>:imum number of iterations to resolve multiplets : 5

""******************* Nuclide Identification Parameters ******************a**-

.; gy tolerance : 1.25000 Half-life ratio : 10.00000 i

ns'ndance limit : 80.00000 Librarv : HO7_CLNT. nib !
Efficiency file : EFFD1_M1LL Efficiencies at : Peak energw |

|

Post-NID Peak Search Report i

It Energy Area BkQnd FWHM Channel Left Pw 'E r r Fit Nuclides

O 320.54 35 44 0.74 641.84 637 10 39.3 CR-51
0 364.81 25 35 0.78 730.38 726 12 'l.4 I-131.

0 511.86 40 10 5.21 1024.46 1019 '15 24.2 Asv as
O 568.94 28 11 3.53 1138.62 1133 11 29.5 CS 4Y
O 604.98 95 43' "1.40 1210.69 1203 16 13.7 * * "

rs .'2 rO 635.60 13 8 0.90 1271.92 1267 8 46.5
O 661.90 56 25 1.24 1324.52 1319 13 22.9 CS-1!~
O 802.14 14 5 1.48 1604.94 1603 8 38.0 '50Y
O 956.57 12 11 1.31 1913.75 1908 11<-60 % =^-
0 1173.12 118 7 2.09 2346.70 2338 16 10.6 CO-60
0 1332.62 116 0 2.14 2665.58 2659 la 9.3 CO-oo

..

t

- - - - _ - _ - _ - _ - - _ _ - _ _ _ - _ - - _ - _ _ - _ _ _ . _
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Boica'ted Reacr.
f m~;n .-

H Ir-Life 1-81gma
,_

e -lide Half-life Ratic Energy %Abund Activity % Error Reiected bv
22 2.60Y 0.00 511.00 179.80 3.703E-OB 24.18 Abun.

g. 1274.54* 99.94 -- 'Not found* ---

3 s */. Abundances Found = 64.27
.

8B-125 2.77Y O.00 176.33 6.89 --- Not found --- Abun.
380.44 1.50 --- Not found ---
427.89* 29.33 --- Not found ---
463.38 10.35 --- Not found ---
600.56 17 80 --- Not found ---
606.64 5.02 Not found ---
635.90 11.32 2.369E-07 46.79
671.41 1.G1 --- Not found ---

% Abundances Found = 13.47 (Abn. Limit = 68.40%)

CS-134 2.06Y O.00 127.42 12.90 --- Not found --- Abun.
475.35 1.46 --- Not found ---
563.23 8.38 --- Not found ---
569.32 15.43 3.399E-07 29.46
604.70* 97.60 1.916E-07 18.65
795.85 85.40 --- Not found ---

801.93 8.73 4.137E-07 .37.97
1038.57 1.00 --- Not found ---
1167.94 1.80 --- Not found ---

1365.15 3.04 --- Not found ---
.c' 1400,00 0.00 Not found ---

1596.00 0.00 --- Not found ---
7 Abundances cound = 51.65 iAbn. Limit = 75.00%)

l

)i71mO! "1" * KGyline
]
1

l
i

1

I

..

%

.
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* fp t o f* Nuc4.t t,ss Ac ti v i t.v Raport Pags, a.

. 3 amole ID': C3T Acquisition dato : 25-FEB-1994 08:15: C
j'

+
,

D'''OT ROOGr'
J s

' 'di
" ' . Nuclide Activity 1-Sigma

,

uCi/ gram Error
CR-51 3.767E-07 1.481E-07.

CO-60 4.927E-07 4.575E-08
I-131 3.765E-08 1.936E-08
CS-137 1.414E-07 3.244E-08

________

Total Activity 1.048E-06s

i.9 L 6- 7 (Cs /F) I

r. 23s 1.

'
,

l

* f4

1

4

J

G

, .

o*

#4

*
+4' t

,

_
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t11mipion Derectable Activity Raport
t .

|
.

Bckgnd Energy MDA
- lide Sum (kev) (uCi/ gram)

3

3.0525E'-08 *d .. *' 4 1. 1368.53 ''

LL .8 22. 810.76 6.5592E-08
FE-59 11. 1099.22 1.1207E-07
CU-64 2. 1345.90 1.3686E-05
ZN-65 10. 1115.52 1.2469E-07
CS-134 ' 103. 604.70 1.OO45E-07.

1

.

O

i

'

|

|

|
,

1

j..

|
'
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.
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nyks*COccccccccy*cccccccccccccccccgcccccccccccccccccccccccccccc ,/1ff
,

ccad*cccccccccecc 25-FEB-94 13:22:39 coccccccccccccccc
cccc**********************************************************

.

<

f*]MI 2 CST SAMPLE 16 HOURS INTODISCHARGE. 3RD CST 3 AMPLE

I w: " TRAL CILE NAME: L940511.FEV *

#~
LE DATE: -25-FEB-94 11:30:00

SA'PLE IDENTIFICATION: L940511.FEVM
TYPE OF SAMPLE: WATER
SAMPLE QUANTITY: 500.1000 Ut4ITO: gram
3 AMPLE GEOMETRY: LMAR500 .

l'FFICIENCY FILE NAME: LMARLOO.EFF _.

**************************:t***n::t*********:ve*****************
*

-

FWHM(1332) 1.086CQU1RE DATE 25-FtB-94 12: 01.11 *
,

i<E 3L T TIME (LIVE): 3600 3k. * Si.'NS I T I V I T Y : 3.000
3601, 4C * SHAPL PARAMETER s.O '.LAP 3cD REAL il Md. : .

.LAl'' tlO LIVE TIhE: 3600. R, * NUR ITERATIGNS; .O4
*

* * * * * * * * * * * u s :r m * * * * * * * * * * * * n * * * * * * * * * v e m e * v * n * * * * * * * : * * * * n *
*

J d.i E M O R ; ORTFC * I!2 ARY : M A'i T ER . L 10
AL:3'0 ATE: ?3-FEU~94 07:26 v. 4 CNERGY TCLERANCE 1.S00 Kr.V
. _ = J;hN . 469701.. HALF LIFL RA110: a.00''

M W! 39,3232300 Ki.V 2 ABUNDANCE L.'MIT 70.00%
*

/ * v w :;: * * * * * y .r * * '.,n, ,i w * * W * :t * * * * v ; t y :' P t W m ;r * * t: 1 * * * Ym * * * * * * t * * :, W * r * :t

..

I-
Q

ENENCY WIN CW 10.2" iO 2358.02'

f1 I CNERCY Aid A UKCND 7WHM CHANNEL Lt. 04 Ci3/SEC %Cl3' FI"
i

1 J 7 4 . T/ 32. 120 90 /4 11 7' 6 1. ME-02 30.6
1 0 92.71 52. 101. 62 3.1'. 60 ill 5 1.45E.-02 37.6
a 0 320.23 35. L51 _.10 S?/.10 "?4 10 2.37E-02 29 5.

4 0 364.02 116. 104, 1.09 690.22 683 13 3.22E-02 21.1 )
S O 428.59 98. 110. ./2 027.69 822 12 2. 72E--02 24. 4 4

6 0 510 93 291. 124. 2.19 1003.11 995 19 8.07E-02 11.9 '|
7 0 565.35 32. 29. 1 01 1110.85 1117 5 8.90E-03 32.3
P. O 569.17 88. 64. #.22 1126.99 1123 10 2.43E-02 20.7
9 0 6 0 4 . e,1 263. 104. L 31 1202.43 1197 13 7.31E-02 12.3

10 C 661.71 259. 102. 1.53 1324.00 1316 17 7 1?E-02 L1.4
11 0 ~79S.98 236. 46. L.59 1609.37 160S 13 0.54E-02 ?.2
12' O t11.20 02. H2. 1.29 1642.27 1637 11 2.28E-02 24.C
13 0 L173.27 482. 43. 1.07 2413.13 2407 17 1.34E-01 5.7
14 0 1332.49 426. M. 1.89 2752.10 2742 10. 1.18E-01 5.7
15 0 1460.71 215. 13 1.74 3025.0a 3015 10 5.?7E-02 8.9
16 0 1764.79 50. 3. 2.12 3 67 2 . 'J' 3665 le 1.30E-02 19.5
17 0 2614 ?2 55. 3. 2 15 5432.41 5473 13 1.S4E-d2 19.3

PEAK SEARCH COMPLETED (REV 15.8 - ND PC VER310N NOV 09)

PUL3E-PILE-UP CORRECTED Dnin, CORRECTION : 1.000
s . UNCORR. L.IVE TIME: 3600. CORRECTED LIVE TIME: 3600.

PK IT ENEROY AREA GKGNL, FWHM CHANNEL LEFT PW CT3/SEC 3 ERR
..

1. O 74.77 52. 12:; . .?G 74.41 73 6 1.44E O2 30.v
2- O 92.71 52. 101. ,61 112.60 111 5 1.45E-02 32.6-

3 0 320.28 85.' .151 1 10 597.JO 594 10 2.37E-02 29.5



- - - - -
._ ._ ._ __ __ _ _ .

..

5 0 428.59 98. 110 .72 827.69 822 12 2.72E-02 24.4
6 'O 510.98 , 291. 124. 2.19 1003.11 , 995 19 8.07E-02 11.9'

7 O 565.35 32. 29. 1.01 1118.85 1117 5 8.98E-03 32.8* 1

0 0 569.17 88. 64. 1.22 1126.99 1123 10 2.43E-02 20.7 )
9 O 604.61 263. 154. 1.31 1202.43 1197 13 7.31E-02 12.3 1

'

0 661.71 259. 102. 1.53 1324.00 1316 17 7.19E-02 11.4
0 795.98 236. 46. 1.59 1609.87 1605 13 6.54E-02 9.2

.; Q 811.20 82. 82. 3. 29 1642.27 1637 11 2.28E-02 24.8,

13 0 1173.27 482. 43. 1.87 2413.13 2407 17 1.34E-01 -5.7

14 0 1332.49 426. 28. 1.89 2752.10 2742' 18 1.18E-01 5.7
15 0 1460.71 215. 13, 1.74 3025.08 3015 18 5.97E-02 8.')

10 0 L/64.79 $0. 3, 2.12 3672.47 3cc5 la 1. ',aE -w>

1/ O 2614.'12 55. L 2 .1'b 5482.41 M73 18 1. 5% -X _, /'

i)Li_E-UP CORRLCT10N COMPL_T'?D

*.

/

)

)-

.

4
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fiUCLIbE IDENTI$1 CATION SYSTEM (f4D PC VERSION DEC 80) |
'

.

NUCL-IDE LINE ACTIVITY REPORT PAGE 1 I
''

ELAPSED LIVE TIME: 3600. (PILE-UP CORRECTED) ,

|o

'VATION PRODUCT ,

|UCI / 1-SIGMA. . . . .

?,'f IDE SBHR ENERGY AREA BKGNO %ABN %EFF gram ERROR
ANIL-511 AP 511.00 291. 124. 96.73* 2.943E+00 2.242E -7 2.677E -8
CR-51 AP 320.08 85. 151. 9.83* 4.124E+00 3.167E -7 9.348E -8
CO-.53 AP 810.76 82. 02. 99.40* 2.097E&OO S.900E -8 1.465E -O
'O-60 AP 1173.22 482. 43. 100.00 1.600E+00 4. 519E - 7 2.595E -C

1332.49 426.' 28. 100.00* 1.457E+00 4.3902 ~7 2 . !.15 E -- 8

iALOGEN FIOSION PRODUCT
UCI / 1-SICMA

.UCLIUE SUHR ENERCY ARCA '.J K G N D ?.AUN 7.EFF gram ERROR
-13. IIFP 204./,0 O. O. , 0; O OOOE-OO .OOOE O .000F J

3G4.43 116, 104. a_.20$ 3.704E+00 5 . 7 2 4 E --O 1 200t O

636.97 0 O. ' 26 0.OOOE+00 .0003 0 .OOOL 0.

722.09 O. O. 1.80 0.OOOEtOO .OOOE O .OOOE O

.

t0 3 'ON P N O DU'] T
UCI 1 - C l r.ng

'

,

,UCL.DC Sul l;< ENERGY ARCA br.CND ?.ADN !.EFF gram f.RNOR
<i t - 1. o FP 306.JO O. O. .13 0.VOOE+00 .000? O .0000, a

318.90 85. 151. 19.20* 4.124E+00 1.662E -7 4.877E -O
122 FP 563.93 32. 29. 70.60* 2.733E+00 2.541E -8 8.345E -9

692.80 O. O. "; . 7 0 0.OOOEFOC .OOOE O .GOOE O

':.. b PP 176.33 O. O. o 39 0.OOOEiOO .OOOE O .OO3E O

427.09 90 110. 2v 33* 3.345E.+00 2.496E ~7 '.647E -O.

463.3G U. O. 'O '5 0.OOOE+0] .OOOE O .000d 0.

000.L6 0 0. _ . .. S O O . 000 ; i OC' .DOOC 0 00(, O

635.90 0. O L1 ~,2 ') . OOOE +0 0 .OOOL 0 > > 0. O

A- i i6 FP 563.23 0 0. .',0 0.000l40u .OOOE O 0001 '

369.32 GH 6 4 .. 1. : 43 2.720E400 3.la2L -/ /,. E 9;. ..

604.70 263. 154. W .,0 * 2. 602E4 0r' 1.556E < L.916f -O
7 9 5 . G '.2 236. 46. 05.40 2.127E+00 1 947E -7 1.'?96E O
801.93 O. O. 0.73 0.OOOE+00 .OOOE O _OOOE O

;G-137 FP 661.65 259. 102. 85 12* 2.436E+00 1.G76C -7 2.132E -O

NATURAL PRODUCT
UCI / 1-SICMA

NUCLIDE SGHR ENERGY AREA LtKGND ';ADN ?.EF T gram ERROR
K-40 NP 1460.31 215. .3. 10 67* 1.362E+00 2.221E -- 6 1.906E 7
RA-226 NP 186.21 O. *O. 3.20 0.OOOE+00 .OOOE O .OOOC 0

241.98 0. O. 7.49 0 OOOE400 .OOOE O .OOOC 0
295.21 O. O. 19.20 0.OOOU+00 .OOOE O .OOOE O
351.92 O. O. 37.20 O.OOOFFOO .OOOE O .Onor O

609.31 0. O. 46.30* O.OOOE+00 .OOOE O .OOOE O

1120.29 O. O. 15.10 0.OOOE+00 .OOOE O OOOF 0
1238 11 O. O. 5.44 0.OOOE&OO _OOOE O .OOOE o
1764.49 50. 3. 29.30 1.18EE+00. 3.W4F < < . , 21 E -a'

' 2204.22 O. O. <.9a O.OOOE400 .OOOr o ,OOOE o
% .

...

** ., g

_
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NUCLIDE IDENTIFICATION SYSTEM (ND PC VERSION .DEC 88)
NUCLIDE LENE ACTIVITY REPORT PAGE 2

' ELAPSED LIVE TIME: 3600. (PILE-UP CORRECTED),

RAL PRODUCT
UCI / 1-SIGMA;..v . *

NUCLIDE SBHR ENERGY AREA BKGND %ABN %EFF gram ERROR
TH-232 NP 238.63 O. O. 44.60 0.OOOE+00 .OOOE O .OOOE O

338.32 O. O. 11.40 0.OOOE+00 .OOOE O .OOOE O
7 2 7 .1 ~/ O. O. 11.80 0 OOGE+00 .OOOE O .OOOE O
5!T3.14 O. O. 30.25 0.OOOE+00 .OOOE O .OOOE O
91.1.O/ O '. O. 27.70 0.OOOEF00 OOOE O .OOOE O
969.11 O. O 16.60 0.OOOE400 .OOOE O .0002 O

/6;>.66 2 's S. 35.86* . I . 0C] E - 01 615E -/ 5.100E -8
' '

J-238 Nf' 131.20 0 0. 20.40* O.OOOC+00 .OOOE O .OOOZ Oa

L 2C . 7 0 v O. 6 . ^10 0,.OOOE+00 OOOE O ,OOOE O
009.';O 3L 64 11.00 7 ,, 7 2 0 E + 0 0 o 393L '7 .074E -O
100.51 it O. 17.24 0.OOOL i(' i . 0 0 0 C. 'e .0002 0

! ..U3.24 i' O. 12.00 O.OOOE-t OO OOOE O .OOOE O

726.00 O. O. 11.20 0.OOOEFOO .000i. O ' 100 E O
'

946.00 O. O. 12.00 0.000E400 OOOE O .OOOE O

<

t

)

i

s

i

.

O

4
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NUCL'iDE IDENTIFICATION SYSTEM. (ND PC VERSION DEC 88) e.

"*
UNKNOWN LINE REPORT PAGE 3'

' ELAPSED LIVE TIME 3600. (PILE-UP CORRECTED)
,

'f30ENTIFIED PEAKO
)

IT ENERGY AREA BKGND FWHM CHANNEL LEFT >PW CTS /SEC % ERR .%EFF..

hO 74.77 52. 120. .96 74.41 73 6 1.44E-02 38.6 2.94E+00
2 0 92.71 52. 101. .61 112.60 111 5 1.t,5E-02 32.6 4.59E+00

! O 42G.59 ?S. 110. .72 827.6? 822 12 2.72E-02 24.4 3.35E+00
A c. O 1764.79 50. 3. 2.12 3671.47 3665 10 1.3SE-02 19.5 1.19E+00
f. O 2614.92 55. S. 2.15 S402.41 5473 10 1.54E-02 19 8 C.88E-01

!!i NOT met. TING 3UMMARY CR1TERIA

IUCLIUb ENEROY HLi L DECAY UCC / gram ABND II: - FAILED4' <

.. ..a - 1 2 L 427.09 2 /7Y 1.0000 (i 1.496E 30.757 MN,

J-230 569 50 i OOE+10Y 1.OOOE O 4 . J,93E -? 12 . 04'a ACil.

16 Ur-226 1'64 49 1600 OOY 1.OOOF 0 3.974E -7 10.177, min
. H--232 2014.(d, 1.OOE+10Y 1.OOOE O 2.Gif>E ~7 20.12'' ARN1. .'

I
i

,

I
).

i

..

\
*

4 .
,

_ _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ . _ _ _ _ . _ _ . _ . _ _
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NUCLI'DE IDENTIFICATION SYSTEM (ND PC VERSIObj ' DEC 88)

-

* .3
*- PAGE 4CUMMARY OF NUCLIDE ACTIVITY

TOTAL LINES IN SPECTRUM 17*

DENTIFIED PEAKS 5'

TIFIED IN SUMMARY REPORT 12 70.59%^
.u . .

's

ACTIVATION PRODUCT-

1-SICMA
NUCLIDE SDHR HLIFE DE. CAY UCI / gram ERROR ?, ERR

ANIL-S1.1 AP 109.70M 1. 4 (,3 2.242F -7 2.67*7E -8 11.94
CR-51 AP 27.700 1.001 3.16'/E -7 9.34CE -8 29.51
CO- Sc3 AP 70.000 1.000 5.900E -8 1.465E '-0 24.03
OD-6G AP 1925.00D .000 t. 390L' -7 2.51S'_ -0 5 73

-tALMEN FIS3 EON PRODUCT
1 33 CMA

NUCLiDE SBHil HLIFE DECAY UCI / gram 'IRROR ";.E R R

i-131 HFP 3.04D t.004 5.714E -8 1.20nE -|, 21.1 ~,
.

!ISSION PRUDUCT
imiTGMA

NUCLiDE Crit ;R it.l f L DECAY UCI / grant ERHON ?,E R R

f 'RH- :.05 FP 35.36H 1 020 1.652f? 7 4 . J: / 7 F. -8 29.51
365L -9 Z,7.84C3D -127. FP 2.700 1.011 2. Lt.1E --e

CS-134 FP 753.100 1.000 1. 556E --7 1.916E -8 12.32
^^-137 FP 30.17Y 1.000 1.876E -7 2.132E -8 11.37

1

/

NdfURAL PHODus:T
t-CICMA

SUC 1DL 001|% h*_ I F E DECAY UCI / grani CidiOR J,E R R
.

.10 NI' L . 20L:+ 09Y 1.000 2.221E - c, 1.986d -7 a.96

|

i

i
1

l

|

|
) i

1

.

%

,
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MINIMUM QETECTABLE ACTIVITY REPORT (ND RC VERSION SEP 89) .
..

PEAK WIDTH = 3.00 FWHM. CONFIDENCE LEVEL = 4.66.
,

MINIMUM"

IDE - BKG ENERGY UCI / gram
4 4 .

'BE-7 87. 477.59 1.9137E-07
NA-22 15. 1274.54 1.8953E-08
NA-24 22. 1368.53 2.5506E-08
CL-38 5. 2167.51 0.OOOOE400
AR-41 31. 1293 64 4.1001E-08
3C-46 al. 1120.51 3.9434E-08
r1N-54 81. 334.83 3.0992E-08
MN-So 65. 846.7b 3.7481E-08
FE-59 SO. 1099.22 5.4090E-08
'' O - 5 7 160 122.00 1.6859E-08
NI -65 14. 1 4 8 .1 . 3 4 1.1567E-07
CD-60 '.2 5 . 1345,.90 5.5303E-06
ZN-65 61. 1115.S2 6.'7192E-03
ZN-69M 92 438.63 2.1327E-OC
AS-76 86. 559.10 5.1043C-03
S E - 7 '.s L20. 264 65 2.8630E -08
OR-32 oO b54.32 ?.6641E-OH
DR-84 70. 001.50 2.7577E-07
KR-85 145- S13.99 6,267/C-00

KR-85M ./1- 151.18 2 . 380 5 E --OE
K R- 8 '/ 05. 402.50 6.11cLE-OO
KR-88 137. 196.32 6.9899E-08
~>-88 19. 1836.01 1.4112E-06

89 46. 1031.On 7.5128E-07
NS 143. '~,1.5 9 9 2 '71 dor -or,

SR-85M ib/. 231.6' 3.6172C-OF.
3R-91 '5. 1024.30 1.1758E-07
3R-9/ 20. 1383.9e 3.3710E-OU
V-83 19. 1 8 .5 6 . 0 1 2.nO5LE-OH
Y"?1 28. 1204.90 8.1065L-06
/-91MD 7 3 ., b b '5 57 2.5078E-08
Y-92 80 ?34.46 3 0115E-07
V-93 102. 266.90 2.4657E-07
ZR-95 62. 756.72 4.4330E-OC
ZR-97 54 743.36 2.5236E-08
NS-94 65. 702.63 2.3184E-08
NS-95 64. 765.79 2.5268E-08
NS-97D 68. 1024.50 3.2615E-06

' MO-90 105. 257.34 2.2874E-08
MO-99 42. 739.5d 1. 555.4 E --0 7
FC-99MD 148. 140.51 1.5667E-08
RU-103 83. 497.08 2.2525E-08
RU-105 45. 724.50 4.7735E-08
RU-106 58 621.84 2.OO55E-O'7
AG-110M 66. 657.75 2 . 3173E-03 |
CD-109 125. 88.03 4.6609E-07 |
GN-113 109 391.69 2. 9747E -08 |

]It.25
l24 242. 602.71 4.0171E-08 |

173. 427.39 3 . 310 SE-- 08 |

|
l23M 162. 158.99 1. 7544 E -08,j

. . -
,
.

.

4
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PAGE 7
.

cc. . "

PEAK WIDTH = 3.00 FWHM. CONFIDENCE LEVEL = 4.66.
.1

MINIMUM
'' LIDE BKG ENERGY UCI / gram

~.
29 32 .149. 228.16 1.9282E-08 .

'32 60. 667.69 2.9120E-OO
,

I-133 81. 529.87 2.4840E-08
I-134 56. 847.03 6.1423E-08
I-135 18. 1260.41 ~7.9887E-08
A'E-131 M 155. 163.93 7.3338E-07
XE-133 100. 00.?? 4.9791E-08
XE-133M 144, 233.22 1.6625E-07
XE-135 137. 249.79 2.1006E~03
XF-135M 7 0 ., 526,S6 3.7453E-07
tE 138 99 250.51 9 T/04E--07
i-134M 170. 127 '2 1. 486 3E -O~/

GU-136 /1. 010.so 2. 3 5 60E -- on
f.5-138 23, 143a.#, J.?SOBE-07
i:i A -133 126. 356 Da 3.2097E-03 .-

B A-ll> 9 151. 165.SS 1. 3857E-0 7

UA-140 79. 5 3 ~/ . f.2 8..J303E-OO
B& l 41 176. 190.22 3.2799E-07
i. . A ~ . 4 0 il, . L596.29 2.223Ch 08
C i. - J .',9 151, 16 5 -. . 1.76020-00,,

GE-141 175. 145.44 3 . 2449E--08
' E-143 119. 293 2 c, 4.3590E-OO..

CE-144 187. 133.54 1.4039E-07
-147 109. 91.11 5.4773E-08"

152 91. 344.2'1 6 2416E-03'

154 15. 1274.O 5.'352E-08
.w-181 94. 402.v3 2. S205ti-08
W-l F' 7 O f., . 479.53 0.8497E-OU
HG -20c3 i. ] U ., '17 9 . .. ' 2 , 2 6 7,2 0 - 0 0

f:7. - 2 2 6 113. 609.31 5. t:427 E -OH
J!i-232 59 2 614 . .,. , O.OOOOE+00
U-2J5 169. 18S.'/2 2.8297E-OC
U-238 1/1. 131.20 7.4799E-00
N!'-239 139. 106.13 6.3709E-OC
AM-241 90. 59.54 1.2915E-07

|

.

**

'%
|

* .
,
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cocpcacccccccccccccccccccccccccccce*,*cccccccccccccccccccccccc |*
, '

CCccacccccccccccc 25-FEO-94 13:25:58' C0000cco000000000

,|. cccs***************************************n******************
,

1

FERMI 2 CST SAMPLE 16 HOURS INTODISCHARGE. 3RD CST SAMPLE l

,t - *
,

TRAL FILE NAME: L940511.FEV e
- . p''
'

".- LE DATE: 25-FEB-94 11:30:00
CAMPLE IDENTIFICATION: L940511.FEV
TYPE OF SAMPLE: WATER
SAMPLE QUANTITY. 500.1000 UNITS: gram
GAMPLE GEOMETRY: LMAR500
EFFICIENCY FILE NAME: LMARSOO.EFF
**e************w*******************e**************************

t

ACQUIRE DATE: 25-FEB-94 12:01:11 * FWHM(1332). 1.086
:'RE2ET IIME(LIVl'): 3600. OEC * SENCITIVITY: 5.000
ELA? 3ED REAL TIME: 3601. SEC * SHAPE PARAMETER 5..O ?
dLN ED LIVE T I r1E : 3600, SEC * NPR ITERATIONS: 10.

*

***wm*********c************************************- r*******
*

JETE; TOR. GRTEC * LIBRARY:NASTER.mT.C
CALI6. DATE: 23 + LB-94 07:26:01 * ENERGY f0L2RANCE 1.500 KEV
6EV/ . ' HNL ; .4697016 * Half L *.FC RATIO: :.00

#FSiI - W U232300 KEV * ABUND'iNCE LIMIT 7i 002.

} *

i m***r*******v**n u*****m***cs************n*********urem ev***en

FNERGY WINDOW 40.29 TO 2053.03

PK ;T ENERGY art. A OKGND FWHh Cl M.NNEL LUF1 W C1O/SEC 7ERP FIT

I

l 1 0 74 77 S2 120. .96 74.41 73 o 1.44r 02 38 6
2 0 92./1 52. 101. .61 112.60 111 5 1.45E-02 32.6

| 3 0 320.'a BS. 151. 1.10 59/.10 594 1" / . 37E--02 29. 5

4 0 364.02 116 104. 1.09 690.22 683 13 3.22E-02 21.1
5 0 428.59 98. 110. .72 827.69 022 12 2.72E-02 24.4
6 0 510.98 291. 124. 2.19 1003.11 995 19 8.07E-02 11.9
7 0 565.35 32. 29. 1.01 1118.85 1117 5 3.98E-03 32.8
8 0 569.17 08. 64. 1.22 1126.99 1123 10 2.43E-02 20.7

i

9 0 604.61 263. 154. 1.31 1202.43 1197 13 7.31E-02 12.3
10 0 661 71 259, 102. 1.53 1324.00 1316 17 7.19E-02 11.4
13. O '795.98 236-, 46. 1.59 1609.87 1605 13 6.54E-02 9.2
12 O C11.20 02. 82. 1.29 1642.27 1637 11 2.28E-02 24.8
13 0 1173.27 402. 43. 1.87 2413.13 2407 17 1.34E-01 5.7
.14 0 1332 49 426. 28. 1.89 2752.10 2742 10 1.18E-01 5.7
15 0 1460.71 21S. 13. 1 74 3025.08 3015 lu 5.97E-02 8.9
16 0 1764.79 50. 3. 2.12 3672.47 3665 la 1.38E-02 19.5
17 0 2614.92 55. 5. 2.15 5402.41 5473 10 L.54E-02 19.3 1

(
t

PEAK CEARCH COMPLETED (REV 15.8 - NO PC VEROION NOV 89 ) j
1

PEAK OAIA CORRECTED FOR ENVIRONMENTAL 3ACKGROUND
-- * AFTER ENERCY INDICATES CORRECTED PEAK j

!

)
i

..

PK IT ENERGY nREA CKGND FWUM CHANNCL LEFT PW CTG /OEC ', ERR FIT !
|~

1 0 74.77 52. * rL20. .96 -74.41 73 6 1 44E-02 38.6

_ _ _ _ _ _ _ _ _ _ -
1



. _._ 7_,z.._._.g,, , , _ , , , , ,, ,,, ,, ,,, , _ _ , , ,,,,

3 0 320.28 85. 151. 1.10 597.10 594 10 2.37E-02 29.5
,

4 .O 364.02 ,116. 104. 1.09 690.22 .68} 13 3.22E-02 21.1
5 0 428.59 98. 110. .72 ~827.69 822 12 2.72E-02 24.4
6 0 510.98* 93. 124. 2.19 1003.11 995 19 2.59E-02 47.4
7 0 565.35 32. 29. 1.01 1118.85 1117 5 8.98E-03 32.8*

8 O 569.17 88. 64. 1.22 1126.99 1123 10 2.43E-02 20.7-

O 604.61 263. 154. 1.31 1202.43 1197 13 7.31E-02 12.3
0 0 661.71* 204. JO2. 1.53 1324.00 1316 17 5.65E-02 16.4 .

11 0 795.98 236. 46. 1.59 1609.87 1605 13 6.54E-02 9.2

12 0 811.20 82. 82. 1.29 1642.27 1637 11 2.28E-02 24.8
13 0 1173.27 482. 43. 1.87 2413.13 2407 17 1.34E-01 5.7

14 0 1332.49* 330. 23. .1.39 2752.10 2742 13 1.05E-01 7.1

1460.71 KEV PEAK DELE.TED
16 0 1764.79* 3- 3 ?.12 3672.47 3665 10 3.33C-04 ****

2614.9'2 KEV PEAK DELE 17.D

%.
/

,

.

4

. _ _ - - - - - - _ _ _ - _ _ . _ - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ - _ _ _ _ _ _ - _ _ - _ _ - - . . _ - - . _ - _
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.NUCLIDE IDENTIFICATION SYSTEM fND PC VERSION DEC 88) .
''

UNKNOWN LINE REPORT PAGE 1

**
UNIDENTIFIED PEAKS

. . .
IT ENERGY AREA BKOND FWHM CHANNEL LEFT PW CTS /SEC % ERR %EFF 1

,y '.:, .

.' O 74.77 52. 120. .96 74.41 73 6 1.44E-02 38.6 2.94E+00
2 0 92.71 21. 101. .61 112.60 111 5 5.81E-03 **** 4.59E+00
5 0 478 59 98. 110. .72 827.69 822 12 2.72E-02 24.4 3.35E400 |

16 0 1764.79 3. 3. 2.12 3672.47 3665 10 8.33E-04 **** 1.1?E+00

1

mINEO NOT MEFTING GUMMARY CRITERIA

PK NUCLIDE ENERGY HLFE UECAY UCI /glam ABNO1FF FAILED
5 .;ti 125 427 U? 2. / 7'' .: . OOOE O 1.496E ' 30.70'!. ABN
d U-230 569.50 1.OOE+ TOY L.OOOE o 4.393E -7 12.340 ADN

16 iur226 2764.49 a.600 OOY a.OOGE O 2 . 4 0 ',E c 10 17'. ABN

m.

..

%

..

- - - _ _ - _ - - - - - _ - _ - - - - - - _ - _ _ _ - - - _ - - _ . - - _ - - - - - - . _ _ - _ - _ - - _ _ _ _
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.

NUCLIOE IDENTIFICATION SYSTEM (ND PC VERSION o DEC C8) e
''

," CUMMARY.OF NUCLIOh ACTIVITY PAGE 2 ;

I'

o
TOTAL LINES IN SPECTRUM 15

IDENTIFIED PEAKS 4'
,

NTIFIED"IN SUMMARY REPORT 11 73.33%
,' w s s .

-

ACTIVATION PRODUCT
1-SIcMA -

NUCLIDE 3CHR HLIFE DECAY UCI / gram ERROR % ERR

ANIL-511 AP- 109.70M 1.463 7.190E -8 3.400C.-3 47.39
CR-51 (iD 27.700 1.001 3.167E -7 9.34SE -8 2?.51
CO- T. 8 AP 70.80D 1.000 5.900E -8 1.465E -0 24.83
'00-60 AP 192S.OOD 1.000 3.911L -7 2.79.LE -C 7.14

ilALGOEN FIGOION l>RODUCT
1 -31Gt1 A

NUCLiDE CDHR HLIFE UECAY JC1 / gram ERROR ';.ERN

I -1;'l !!FP 8.04D 1.C04 S.714E -8 1.2OOE -8 21,13

~~ I S S ; 0 N l' R O D U C T
-31GMA

NUCL;UL OUHTi HLIFE DOCHY UCI / gram ERROR U.E R R

2H uS PP 35.36H 1.020. 1.652E ~7 4.377E -0 29.51
30- 22 FP 2.70D 1.011 2.541E -8 0.345E -9 32.00
C3-134 FP 753.100 1.000 1.556E -7 1.916E -8 12.32

,,Q-137 FP 30.17Y 1.000 1.474E -7 2.416E -8 16.39
,

..

e

s

9

d

|

NJ .

..

4

. .
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.

THE DETROIT EDISON COMPANY
,

~

k|- ENRICO FERMI II
,

*********************************************************************

i

GAMMA SPECTROSCOPY ANALYSIS REPORT
___ ___.____________________________________._____

CHS ATTACHMENT # Ov C'7

.,

) {$T /b /k p A.e TP 4 r Y

/sb5
/ . 3 *i g-c~

~

__

.-' RM J BY:
/

b 2 _I.'I__

SIGNATURE /DATr

REVIEWED BY-

_ - ._ E _~_ _ * _ $.

oIGNATURE Or-TE

.,.;

14::****>> ,**At***************************i********************,143,

4

e
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,

*: Det:ait ~dison' Formi-2 PcWer Plant
~

25-FEB-1994 12:41:40.45 4

,a 1 ; . * ., *.t+3******************************************************************

- Chems.s i ry Department Gamma Spectroscopy Report

*******t** Lit *4tt*;******** Sample Parameters *****************************
.tle: cLt

a vi. 312- <.W .l ec ti on start date 25-FEB-1994 11:30:00.00
hnola c ol l ec tiori end date : 25-FEB-1994 11:30:00.00

pe of 9.,.n o 1 e : 1tould*

6mplo cu ait, tv i 1.OOO20E.+03 grams
W..ri l e wo.rio . rv : MILL Operators has

::**a21**xv4************** Acauisition Parameters ***************************
Setactor niimber : DET1 Acquire date : 25-FEB-1994 11:51:19.06
T .~ e s e t. Li w time : O 00:50:00.00 Elapsed live time : O 00:50:00.00
2.!acard rnal time : O 00:50: 00.17 Percent dead time : 0.00 7.

************************** Calibration Parameters ***************************
3e twc t.o.- . u.a n a r : DETt . Yearly cal date : 14-APR-1993 15:01:38.
r .w / c h .a n e ' : 2.99924E-Oi 'Zero offset: -3. 52838E-01-
D ,3 5 1 e coI %i. 25-FEB-1994 01:12:21.13-

41****40t.Ji W************* Peak Search Parameters ***************************
5 iw' ,.:..u er e l : LOQ End channel : 4096
. w i c t . r. s c-n w i t.1 v i ts : 5.00000 Shape sensitivity : 10.00000
Mantmun o. t ieber of iterations to resolve multiplets : 5

t********:4*a4******* Nuclide Identification Parameters *********************,

pov t e l a.r a n c e l.25000 Half-life ratio : 10.00000.

,And a n o lim:tt : 30.00000 Library HOT._CLNT.n1b
Ef1tc mors fjle : EFFL1_M1LL Efficiencies at : Peak energy

- :at-IID Paz.i Search Report

L orc Area BLnnd FWHM Channel Left Pw 7. Err Fit Nuclides' '

.'.31 3C 23 1. ~.3 641.78 637 9 27.9 CR-51*

904./c 94 24 1.31 1210.25 1203 14 15.2 CS-134
3 o36.LO 2 '' 19 0.92 1272.93 1264 19 43.2

c62 76 7~ 19 1.82 1325.44 1317 18 18.2 CS-137
9.os 7N 23 1.56 1591.99 1587 14 17.9 CS-134 i

311.O ) ~2 S t.22 1622.85 1618 9 21.6 CO-58 |
(1, .w 't 22 6 2.11 2347.27 2336 20 10.1 CD-eO )>

! ?' ' 4 0 Ji- 11 2.15 2665.14 2656 21 11.5 CO-60 ;

1
1

'

1

l
1

1

..

N

*
{ t

. _ _ _ - . - - . . _ - - - _ _ _ - _ _ _ - _ _ _ _ - - -



_ - _ . . . u
_

.u
0 = 4 %
* . e .

,

Fa lec t,so Raoner. '

,

Half-Life 1-Sigma
~ liae Half-life Ratio Energy %Abund Activity % Error Reiected bv l

- M 6.10D O.01 158.38* 98.80 --- Not found --- Abun. I

'

{" 269,50 36.50 --- Not found ---

)480.44 36.50 --- Not 1ound ---

749.95 49.50 --- Not found ---
811.85 86.00 9.816E-08 21.56
1561.80 14.00 --- Not found ---

*'. Abundances Found 26.77=.

35-115 ' 77'l G.OO 176.33 6.89 --- Not found --- Abun.
380.44 1.50 --- Not found ---
427.89* 29.33 --- Not found ---
463.38 10.35 --- Nct found ---
600.56 17.80 --- Not found ---

606.64 5.02 --- Not found ---
635.90 11.32 4.922E-07 43.23
671.41, 1.31 --- Not found ---

% Abundances Found = 13.47 (Abn. Limit = 68.40%)

I-131 8.04D O.00 30.18 2.62 --- Not found --- Abun.
284.30 6.05 --- Not found ---
364.48* 81.20 --- Not found ---
636.97 7.26 7.695E-07 43.23
722.89 1.80 --- Not found ---

% Abundances Found = 7.34
s
.2 2.30H 0.34 505.90 5.03 --- Not found --- Abun.

522.65 16.10 --- Not found ---
535.50 0.52 --- Not found ---

630.22 13.70 --- Not found ---
650.60 2.66 --- Not found ---
667.69* 98.70 --- Not found ---
669.80 4.90 --- Not found ---
671.60 5.20 --- Not found ---
727.00 3.20 --- Not found ---
772.61 76.20 --- Not found ---

G12.20 5.60 1.890E-06 21.56
954.55 18.10 --- Not found ---
1136.03 2.96 --- Not found ---
1398.57 7.10 --- Not found ---

% Abundances Found = 2.15 (Abn. Limit = 67.00%)

Flag: ' ' * " = Kevline

3

..

%

6 . .g e
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Er,tarforcnce Raport Pags **

%mple ID 's:. cet Acquisition de,te : 25-FEB-1994 11:51:1
e,' P,.Q m

interference COrrDCtion performed

,4.a. ,
.

..
e

4

1

4

0

.

94

4

4

W

k

4

1

).

. .

4

9 a
,
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k

* Paan'I t i a t iuc l .tde Ac tivi tv Redort .
*

36 mote ID : c_ 'i t y Acquisition dato 25-FEB-1994 11:513
-,,

;

'et Rouar '.

$
' *

a
'

'_ Nuclide . Activity 1-Gigma
uCi/ gram Error

CR-Si 4.166E-07 1.160E-07
CO-SB 8.46SE-08 1.82SE-OB
CD-60 S.036E-07 S.776E-08
CS-134 1.890E-07 2.877E-08
C5-137 1.946E-07 3.543E-08

________

Total Ac tivity 1.388E-06

.

)

.

i

5

,.

'4

<- . .r . -

- - _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ . _ . . _ _ _ _ _ _ _ _ _ _ _ _ . _ __
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s |*ss s ,e
Minir.itm Detectablo Activity Report

4.g''
- .

Bckgnd Energy MDA4

lide Sum (kev) (uCi/ gram)*

,

a, 24 2. 1368.53 4.1874E-08*

'

-59 9 10,99.22 1.0614E-07
'

CU-64 1. 1345.90 1.1215E-05
ZN-65 11. 1115.52 1.2769E-07

;

,

i

/
/

,

f

|.'

e.

4

* . .g' ,
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._

FRE-RELEASE ItTOkMATION .

..
' CERTIFl UE COPY

.

. -( INITIAlt -

/"*'"" wt No. 94 cst 1
!

I
1. Discharge Monitor reading: DAW! },,

[ hb| '115 cpm

: 2. Circulating Water Decent Monitor reading from Recorder Dil-R806 on
Panel HIl-P842C540 in Main Control Room:'

'
230_ cpm

3. Circulatang Water Docent (CWD)line % flow from Control Room Recorder N71 R802:
51.5 5

51.5 % flaw x 30,000 gpm mart =n= flow a 0.01Plow in gallons per annute =

1.55S+04 spa=

4. Maximum tank discharge flow rate: 4.00E+02 spm
(nonnally 50 gym for Waste Semple Tank Aarharge)

,

5. Tank Volume to be released. 532.980 gal.

(from 23.718.05, Att 1. Page I for Waste Sample Tank)

'

6. Tank Volume to be released in at: Vol in gal x 3785 = _2.02E+09 ml

7. C L =I-% of doec equation smultipbcataos factor (pre-selease estimate):

('' - Multiplication Factor 1.67E 02 x Tank volume (from part 5 above)=

CWD flow rate s 5 ;

|4

| 1.15E41 1.67E-2 x 532,980 gal=
'

l.55E+04 gpm x 5

8. Discharge Monitor Sensitivity:
cpm

1.60B+07 /(uci/cc)
.

|

|4

F 2-2.Y-9 4Performed by: .

# Date ''

/ ~Si

Reviewed by: \l W./A0 2'd
i l Signsure / Date'

Reviewed by: (CSTonly) [ - ] NA
Signature / Date

!

c -

| |
Equivalent to 62.000.120 Atti Pl/l 010394 DTC: VSSURV File: 1202

i ~

,- - - -., -. -- .-
_ _ _ - , - , _ -

- . ._ _
.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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'*
|,s .

CERTIFIEDTRUE COPY'

CALCULATION OF MPC FRACTION
1

INITIAL-i a
Release Permit No. 94CSTI

..
,

DATE-
; Type of Sample. CST

>>t
'

. f Col. 2 : y, sColl3 - ._. Col. 4 ; .,
, . . . ,

< Col.1
. .

-

,
-

Isotope : Cone.(uCi/mt); 'J MPC ', ~MPC Fraction4

.xw < <

'
l. Cr-51 2.89E 07 5.00E-03 5.78E45
2. Ma-54 4.31E-08 3.00E-04 1.44E 04
3. Co40 5.06E-07 3.00E 05 1.69E-02
4. Cs-134 1.64E47 9.00E46 1.82E-02

; 5. Cs-137 1.llE-07 1.00E 05 1.llE42
6. I 131 7.30E-08 1.00E 05 7.30E-03
7.
8.
9.
10.

11.
12,

i 13.
14.

15.
'

; 16.
17.

'
18.
19.

( 20.
21,

22.
23.
24.
25.
26.
27.
28.
29.
30.
31. )
32.
33.
34.
35.

2 . , R: &.-a.-* * >

6)r n .19E-06 uCi/mi .1 ' , > sv;MPCF: . N7E 02 785 l

.

,H N1 sTotal: 1
yg . y y 3 4_ . , g. ,4 ..

Performed by: b 2' TY

hiReviewed by: rk
~

I

i

(; \ Signatme / Dees
,- . Reviewed by: \ (CST only)[ ]NA
(, Signature / Date

l
| |

'

Equivalent to 62.000.120 At:2 Pl/l 010394 DCT: VSSURV File: 1202

* ,

v-**w .mempse.^C :___ _ _m ___ _ _ me _ _ n _ -;



.. . . . .. . . . . . . - . - -
_

-
.

- -
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,

y| CIRCULATIN3 WATER DECANT MONITOR SETPOINT COMPARISON

<.

i Release Pwmt No. 94 CST 1
.,

( -

1. Estimated Circulating Water Decant Monllor alarm (high high)
setpoint based on nucede rnix of batch to be released =

(Cr 51 conc (att 2) x 0.098 x 2.7E+8) + (Total conc except Cr-51 x 2.7E+8) Circ Wata
+ DecantMonitor =

MPCF(Att 2) x 2 reading (Att 1)"

.

: ( 2.89E-07 uCl/cc x 0.098 x 2.70E+08) + ( 8.97E-07 uCihnt x 2.70E+08)
+ 230 cpm

5.37E-02 x 2

= 2.58E+03 cpm

.

2. Installed Circulating Water Decant Monlior alarm (high high) setpoint

1700 cpmi. =

.

3.Setpointchange required? YES X NO

'!. '

i

Pwformed by: DM 'f
'( ~ 4$lgnature / QgE

Reviewed by: /\ \(M N,

'y SVnature / Die,
,

Reviewed by: (CSTonly) [ ] NA
Signature / Date

i CERTIFIEDTRUE COPY

INITIAL-

JATE-
,

'

.* ,

. | |
Equivalent b 02.000.120 Att3 P1/1 010394 DCT:VSSURV File:1202

. . .

.**9w-.-.,'
' ^^~ ~ ~ ~

0
_

-- -
-

- -

_ _

_



. _- - .- -- . -. . __ _ . - - - _ - . _. . - _ -

* > . . . ,.
,

,.

CALCULATION OF DISCHARGE MONITOrt RELEASE RATE AND SETPOINT -
''

CIRCULATING WATER NOT CONTAMINATED
,

Release Permit No. 94 CST 1 BF = 0.1
H3MPCF = 0.13,

H3F = 0.90
,

; 1. Maximum CWD flow role (Att 1) x 0.5 1.55E+04 gpm x 0.5
: Allowable = 4.09E+04 gom= =
i Release [(MPCF(Att 2) x (1 + BF)) + H3MPCF] [( 5.37E-02 x (1 + 0.1)) + 1.3E-1]
1

,

;
2. Determination of " Estimated release tale" (fcr use in Part 3 and 4 below):

a) If maximum allowable release rate is greakr than or equal to msoumum inisase tank discharge
flow rate, estimatort release rate equals maximum release tank discharge flow rate (from Att 1

j Part 4).

b)if maximum allowable release rate is less than maximum release tank discharge flow rate,
i estimated release rate equais maximum allowable release rate. --- -

E
'

::3 0

5@.

..

Estimated release ra:e x [MPCF x (1 + BF) + H3MPCF] F" $3. TotalMPC fraction = 3,
at discharge poiret CWD flow rate g

i 4.00E+02 gpm x ( 5.37E-02 x (1 + 0.1) + 1.3E-1 ) y:*
i [ = 4.89E-03 c=

1.55E+04 gpm m

h,

ueniio, y-

; Totclconc Sensitivity CWD flow rate Discherge
; 4. Discharge (Att 2) x (Att 1) x (Att 1 Part 3) x H3F Monitor

Monitor Setpoint = + Background
.

MPCF Estimated release rate Reading
q (Att 2) x (Atl4 Part2) x (1 + BF) (Att 1 Parti)
I

cpm
1.19E-06 uCl/cc x 1.60E+07 /(uCi/cc) K 1.55E+04 gpm x 0.99

= + 115 cpm,

5.37E-02 x 4.00E+02 gpm x (1+0.1) |

i

j 1.24E+04 cpm=

Performed by _. / Date 7-2 M Y
Reviewedby f\1dhed D.ie MM;

; vg
_,,,

Dele (CSTonly) [ ] NAReviewed by
,

| |
Equivalent to 62.000.120 All4 P1/1 010394 DCT:VSSURV File:1202

'
. s .

~. y _ ___ _ , .. ; - . m n. m - ,
~ - - - -

- . _ _ _ . _ _ _ _ - _ _ _ _ - - _ - _ _ _ - _ _ _ _ - - _ - _ _ _ _ _ - _ _ _ _ _ .
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I? . i ,

( '

! |

PfE-FELEASE LIQUE EFFLlJENT DOSE CALCIAATION -

Reteese Peme 8 94 CST 1

Pleder 1.15E41

,..

''W4
>$ A - . 4. x . ,, , ..b...... ,.,./ ; . A w -: - '^R '# ,

L Laois; GI4Li . OH.LI ' t

~

. iLasig ,
_ . . ,, r

listade [g m W % % '
. . , . _

WR f J M iSeitsi*JBoneE^ .! LherMJ Liver 1, T he$ ' ,jT hadyl _Thpcid ' flyeH c IGeney,. , IGdney
eCetus1. + Festerif YDees? 1.FesterdiDoes ~nn% : h+ . . Y' ~ ^

Fester 4Dese AwFester0 |Does'iG Feeler ( iDeneJ f-Feders ' Does2 | Fester.; : Does s
+ ' ~ '- < - 'N> - . w^' ..M w, ~> +

Cr41 2AE47 12E+00 4 JOE M 7.7tE-01 2.5E05 2.e4E 01 9.4Em 1.71E+00 5.Em 3.2E+02 1.0E-05 !
MrW54 4.31E-08 4.40E+03 2.10E-05 8.40E+02 4.1E48 131E+03 8.51E-08 1.35E+04 8.70E-05
Co40 5.00E C7 2ASE+02 1.5eE-05 5.90E+02 3.44E-05 5.0$E+03 2.93E44 !

Co-134 1.84E4? 2.9eE+08 SASE45 7.00E+05 1.34E 02 8.80E+05 1.10E-02 2.30E+05 4.35G43 7.e2E*04 1.44E-03 1.24E+04 2.34E-04 i

Ce-137 1.11E47 3.82E+05 4.89E-03 5.22E+05 SABE45 3.42E+05 4.37E-03 1.77E+05 2.20E-03 5.90E+04 7.5|E44 1.01E+04 120E-04
M31 7.30E48 2.7K +02 1.45E48 2.4eE+02 2.0E-08 1.41E+02 1.19E48 8.00E+04 8.78E44 4.21E+02 154E 08 4.40E+01 5.40E-07

1 i

I. !

I
| CERTIFIEb iHth GOPY
1.
i
{ INITIAL:

,'

! i

!' DATF-
!

.

Thleseteese - w . - Bone- 1.fwer -- - T Body - Thyseti IGdney 1,,ane - 24.LI
C-.. esgen done ;-L., 1.00E 02 2 01E-02 1.54E-02 8.78E44 6 tCE-03 2.19E-03 7M
Ptee bete esgen does (rveern) 7.04E-04 3.10E-04 1.90E-04 1.19E44 1.19E-04 22EE44 284E44 !
Tetsf essen does tweem8 1.12E-02 2.04E-02 1.58E-02 7.97E44 8.74E-03 2.42E-03 1.02E-03
QuestisseWanertoselsene - .

Gemme esgen does genom) .

|Pwe bete esgen does @Asm)
i

Totalesgos does eveem)
r - _ _ mamorsessene Total bodydoes endt 1A. ..--2~ REen does to ergen 5.0 estessWMr *

Gersene esgen dose $viRem) 1.05E-02 2.01E-02 1.54E-02 6.78E 04 6.62E43 2.19E-03 7.35E44 iPure base ergen does (rrRom) 7.04E44 3.10E-04 1.90E-04 1.19E44 1.19E44 228E44 2.84E44
'

Telef essen dose tream6 1.12E-02' 2.04E-02 1.5eE-02 7.97E44 6.74E43 2.42E43 1.02E-03c - ;_ yoorsnere resesse - -2-- >

Gemme organ does $viRem)
.

Pwe bete esgen does (neem) *

Tessiessen dose tvAmm)
r - _ yoorener secesse Teensnearsomeeast amsetemnreer > assacomeaessen 10monomnroer-s &,

osersvis essen does avReev$ 1.05E-02 2.01E-02 1.54E-02 6.78E44 8A2E-03 2.19E43 7.35E-04Pese bete esgen does MAem) 7.04E-04 3.10E44 1.90E44 1.19E-04 1.19E44 2.2eE44 2.84E-04
Totalaseen does 6sRome 1.12E-02 2.04E-02 1.5eE-02 7.97E-04 8.74E45 2.42E-03 1.02E43

V
P44Y, Revissedbyh NK1 _&M osso 22N9P=tormed oei.

.- ,. . ,.

Date (CSTordy) [ ] NAhRevissed by
/-

;
I

I ;r~ :soe2.000.120 Atl7 P1/1 GiGm4 DTC:VSSURV FEs- 1202 i

._ _ _-_- _ ____________--_ - --_-__ - __ _ _ - - - _ _ _ _ - - - - _ _ .- _ ..
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LIQUID EFFLUENT RELEASE FROM CONDENSATE STORAGE TANK

o
- . aaxo.v aea;u .. w

_

Total Activity Concentration Ratio 0.6-1.67g* g y-

(Sample 1/ Sample 2)
.

t

g7 hour (s) >= 1 hourTime Between Samio 1 and 2

TotalMPC Fraction at Decant Line 4.89E-03 <1.0

Sample Composlied (YES/NO) YES

Pre-Release Cumulative Total Body Dose 1.56E-02 mrom <= 1.5 mrom
- Quarter (mrom) T. Body /Qtr

Pre-Release Cumulative Maximum Organ 2.04E-02 mrom <= 5.0 mrom
Dose- Quarter (mrom) Organ /Qtr

Pre-Release Cumulative Total Body Dose 1.56E-02 mrom <= 3.0 mrom
- Year (mrom) T. Body /Yr

.

2_.

PYIPre-Release Cumulative Maximum Organ 2.04E-02 mrom <= 10 mrom t
Dose-Year (mrom) Organ /Yr

'

\: a
| Background Reading 115 cpm N/A f b |

C 1

?
,; W: 1

Source Check Reading (2 Minute Average) cpm > 2500 + t_@nd f h-
.! I

Test 2 Count Rate cpm 70,000 to 80.000 cpm ', I -< f

High Voltage Kilovolts < 1.5 Kilovolts

Comments

Setpoint installed by Date

SetpointVertned by Date

ACCEPTANCE CRITERIA

1. The results of inkrmation reconied in the above table is within the specined tolerances and
required sl natures are present0

Performed by Date
l

I
Form 64.713.018 Att 19 P3/3 010394 File: 1202

~
. ,

-- _ .- -- .- am4e
- n_ .- _ WD G



. __ _

',*

i ej
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..

DETRO!T EDISON FERMI-2 POWER PLANT 24-FEB-1994 13:58:17.89*

+*oooo***********************************************************************

i

RADIATION PROTECTION DEPARTMENT

GAMMA SPECTROSCOPY ANALYSIS REPORT

.

Sample ID Numbe: R1-E94

.

Aquistion Times 24-FEB-1994 13:24:50.65

Storage file 203-E94.cnf

REMARKS ON( -2 k; -
e

i

,

8

_

23Y :

' O( 3
SIGNATURE~ '

COPY,,h'.:|. i;:Ec.,
u

IEW D BY:

2.[2,/ /j
;

SIppTuRE/DATE/
; DATA * l

. . .

e
''

' ~ ~ -.

~

. - . . _ _ _ _ _ _ _ _ _ _ _ _ _ - . - - - - _ _ _ _ _ _ _ _ _ - . _
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*
.

33-E94 Page : 2. . ,

Acquisition date : 24-FEB-1994 13:24:50''

.**************************************************************
,

-

Fermi
2 Radiation Protection Gamma Spectroscopy Report

! ************************** Sample Parameterssemple ID Number: 203-E94 ******************************

Snaple collection start date:
24-FEB-1994 12:52:00.00Semple collection end date

: 24-FEB-1994 12:52:00.00
,

Type of sample : 1 Liter Marine 11,

! Sc=ple quantity 1.00170E+03 al:
Scople geometry : M1LL; Operator BPB

; o##***********************
j Datector number Acquisition Parameters

: DET1 ***************************Acquire date :
24-FEB-1994 13:24:50.65Proset live time : 0 00:33:20.00 Elapsed live time : 0 00:33:20.00j Elapsed real time : 0 00:33:20.35 Percent dead time : 0.00 %

oco***********************
Calibration Parameters **********************

'

D2tector number : DET1 *****
Kev / channel Yearly cal date: 4.99927E-01 10-MAR-1993 14:54:45.27:

: Daily cal date Zero offset: 7.03954E-0124-FEB-1994 08:27:39.11:

************************** peak Search ParametersStart channel : 100
'

********'*******************

End channel : 4096Height sensitivity'

: 5.00000 Shape sensitivity : 10.00000Maximum number of iteratione, to resolve multiplets : 5

**o#***************** NuclideEnorgy tolerance Identification Parameters: 1.25000 ********************Half-life ratio : 10.00000Abundance limit : 75.00000
--

i Library a dacmaster. nibEfficiency file : EF

********************FD1_m111*********s*************iencies at*********************gy
Effic : Peak ener

*
************

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts /See % Err Fit
3 1 0 320.29 26 23 0.59 639.29 634 9 1.32E-02 41.42 0 364.98 49 9 1.32 728.67 722 14 2.44E-02 27.53 0 563.63 7 8 1.14 1126.08 1124 5 3.51E-03 68.14 0 604.86 84 46 1.68 1208.56 1202 17 4.20E-02 21.65 0 661.33 46 23 1.56 1321.51 1316 13 2.'30E-02 27.0

4

6 0 795.51 50 10 1.95 1589.95 1581 17 2.51E-02 19.6: 7 0 834.74 16 7 1.52 1668.44 1666 8 8.22E-03 38.0
4 8 0 1172.74 131 le 2.93 2344.65 2333 19 6.57E-02 11.6,

9 0 1331.88 129 0 3.30 2663.06 2649 25 6.45E-02 8. 8

i

. . - . ~ . - - -

CEPTIFIED TRUE COPY
- *

bIWITIAL:

DATE!
.

1

,_- mmv
- ~

-



*

*
.

.

o * * * o o n * * * * , * *. * * * * * * * * * a * * * * * * * * * o o o o o o o o o * * * * * o o o o o o * * * * * * * *'dison Fermi 2 Peak R
* * * * * * * * * * * * * * * * * * * * *e p o r t ,**********************BGenerated 24-FE C1994 13:58:23.01

****
*

't-E94 *********************.
0 00:32:50.65 pg2119kt

Deposition Time .

17-iiU 00:00: 34
=

.ak Search Report
energy Area Bk'gnd FWHM Channel Left Pw % Err Fit Nuclides3 26 23 0. 59 639.29 634 9 41,4364 49 CR-520 563.63 *7 *4#**

*

7 8 1.14 1126.08 1124 5 1~131
CS-1340 604.86 84 5B-122 - 0 0'O 661.33 .5*

46 17 21.6 CS-134 b"O 795.51 50 .5 1 16 13 27.O CS-137 Ato co"0 834.74 9a 9.95 1581 17 19.6.

16
CS-134 hs E.l 1:5 !!'*:11 it" 1 *:: =5; a-a2 "

; |i;e;; |3;
i*

i
.

0 3.30 2663.06 2649 25 8. 8 '" ^CO-60

|
|

..

CERTIFIED TRUE COPY
'

,

ibliTIAL.

. DATE: !
_ _ - ~ ~ ~ -

* 6 3

***
m. m.=

_ _ _ ._ 4P& P * 9-
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' luacery of.Nuclide Activity
.

Page : .

{

- 2
.

Jasplo 1D 203-E94 Acquisition date. 24-FEB-1994 13:24e50
9

Total number.of lines in spectrum 9
Nu bar of unidentified lines 0 .

Nu:bar of. lines tentatively identified by NID 9 100.00%
-

.

luclide Type s' activation

Uncorrected. Decay Core Decay Corr 1-Sigma
Muclide Hlife Decay uCi/ml uCi/ml 1-Sigma Error % Error Flags
OR-51 27.70D- 1.001 2.890E-07 2.893E-07 1.197E-07 41.36
1N-54 312.70D 1.000 4.313E-08 4.314E-08 1.639E-08 '38.00
00-60 5.27Y 1.000 5.055E-07 5.055E-07 0.445E-07 8.80 A

*

23-ids - * "O 1.00? 1.'73C 00 1.730C OS 1.219E-99 SS.10--C5-/JY
|S-134 2.06Y 1.000 1.637E-07 1.637E-07 0.353E-W7. 21.58 M 1.-2-fiq

_________ _________,

Total Activity : 1.019E-06 1.019E-06

Jue11de Type fission
'

i

Uncorrected Decay Core Decay Corr 1-Sigma
Juclide - Hlife Decay uCi/ml uCi/ml 1-Sigma Error % Error Flags ;

!-131 8.04D 1.003 7.281E-08 7.302E-08 2.010E-08 27.52 j
:S-137 30.17Y 1.000 1.111E-07 1.111E-07 0.300E-07 26.99;

_________ _________

Total Activity : 1.839E-07 1.841E-07
|
|

|

Grand Total Activity : 1.203E-06 1.204E-06
,

J

'legt: " K '~ = Keyline not found "M" = Manually accepted

] - "E" = Manually edited "A" = Nuclide specific abn. limit-
_

,

4

1

535 MED TRUECOPY
, _

*t g, ,, .-e

OW"--- ---

|

$
.

~

. 4

. . _ _ -
__

. . . .
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.

inidontified Energy Lines Page a 3
.iccplo . ID : 203-E94 Acquisition date' 24-FEB-1994 13:24:50
4

lono

71 cgs: "T" = Tentatively associated

.

t

0

:eP'.*FIEt;1RUEGbhYl
|

6

' '' 8 'N.. _ _ _ _ _ ,t

) b*e

'

\.
g $

1

|

9 7
i

1

^

:

|
-.
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Rsject ed Report Page 4
Sacple ID : 203-E94 Acquisition date : 24'FEB-1994 13:24:50

4

Half-Life 1-Sigma
Nuclide Half-life Ratio Energy %Abund Activity % Error Rejected by f'AS-76 26.32H 0.03 559.10* 44.70 --- Not found --- Abun. . (563.23 1.'17 1.093E-06 68.12

571.30 0.14 --- Not found ---
657.03 6.10 --- Not found ---
665.31 0.39 --- Not found ---
740.12 0.12 --- N o t found ---
771.76 0.12 --- Not found ---
867.63 0.12 --- Not found ---
1129.87 0.14 --- Not found ---
1212.72 1.63 --- Not found ---
1216.02 3.84 --- Not found ---
1228.52 1.39 --- Not found ---

1439.13 0.33 --- Not found ---
1453.60 0.13 --- Not found ---
1787.67 0.33 --- Not found ---

% Abundances Found = 1.93

BR-04 31.80M 1.56 604.80 1.80 2.555E-05 21.58 Abun.
736.50 1.31 --- Not found ---

802.20 6.10 --- Not found ---
881.50* 42.00 --- Not found ---
1015.90 6.20 --- Not found ---
1213.30 2.60 --- Not found ---
1463.80 2.00 --- Not found ---
1741.20 1.60 Not found ---
1877.50 1.14 --- Not found ---
1897.30 14.90 --- Not found ---
2029.60 2.10 --- Not found ---

% Abundances Found = 2.20

KR-88 2.84H 0.29 165.98 3.10 --- Not found --- Abun.
196.32* 26.00 --- Not found ---
362.23 2.25 --- Not found ---
834.83 13.00 4.054E-07 38.00
985.78 1.31 --- Not found ---

.. L - 1141.33 1.28 --- Not found ---
1179.51 1.00 --- Not found ---
1250.67 1.12 --- Not found ---
1369.50 1.48 --- Not found ---,

ggg r.y [ 1518.39 2.15 --- Not found ---
1529.77 10.90 --- Not found ---
2029.84 4.53 --- Not found ---

2035.41 3.74 --- Not found ---
% Abundances Found = 18.09

ND-147 10.98D 0.00 91.10* 28.00 --- Not found --- Abun.
319.41 1.96 1.453E-06 41.36
439.90 1.20 --- Not found ---
531.02 13.10 --- Not found

% Abundances Found = 4.43
. .

,

AC-223 6.13Y 0.00 129.08 2.80 --- Not found --- Abun.

'

. . -

-~
-

._ -__
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s**o**o******o**oo***a*********************************************************
Detroit Edison Fermi 2 MLA Report, Generated 24-FEB-199'4 13:59:49.60 **

+4* coo **************************************************************************
* Sceple ID : 203-E94 Page of *
-00000************************************* m *********************************-

11nicum Detectable Activity Report

Bckgnd Energy MDA
'Juel f de Sun (kev) (uCi/ml)

:-E-7 16. 477.59 3.1284E-07
-1G 38. 511.00 3.6151E-08
'A-22 1. 1274.54 2.7701E-08.

.A-24 2. 1368.53 3.8342E-08
MG-27 5. 1014.44 4.4143E-06
IL-38 2. 1642.42 3.3323E-07
-40 3. 1460.81 4.2863E-07

AR-41 2. 1293.64 4.8756E-08
10-46 12. 889.25 5.3526E-08
:D-56 3. 1238.25 5.7516E-08
<N-56 1. 1810.69 1.7326E-07
;2-56 22. 158.38 1.6495E-08
00-57 21. 122.06 1.8879E-08
00-53 31. 810.76 7.3583E-08
:E-59 8. 1099.22 9.3110E-08
|J-64 2. 1345.90 1.2778E-05
.I-65 1. 1481.84 1.6889E-07
N-65 6. 1115.52 9.0974E-08

"N-69M 16. 438,63 3.3707E-08
3E-75 23. 136.00 2.7801E-08
'3-76 10. 559.10 7.0527E-08

'

-

IR-C2 8. 776.49 4.7056E-08
iR-23 15. 529.64 3.3916E-06
iR-C4 12. 881.50 3.5388E-07
IR-85 O. 802.41 Half-Life too short
9-85 13. 513.99 7.3340E-06
9-85M 33. 151.18 2.8925E-08

~ 9- 85 13. 513.99 3.1779E-08
53-86 10. 1076.63 6.4785E-07
P-87 20. 402.58 9.7743E-08 E

39-87M 17. 388.40 4.1605E-08 I (4p
*-C0 32. 196.32 1.0096E-07 ' 2,.

|
,

23-88 0. 1382.39 9.4902E-06 Q f |

-88 0. 1836.01 1.4154E-08 -

f
!

R-89 0. 220.90 Half-Life too short 7.
'

i3-09 7. 1031.88 6.8058E-07 i8"

R-93 0. 1118.69 tilf-Life too short f
f,~3-99 0. 831.69 Half-Life too short p

'B-90M 11. 824.23 6.6281E-04 -

e

-9CM 30. 202.51 2.6517E-08 I

:R-91 7. 1024.30 1.5679E-07 - ..

,

'

-91 3. 1204.90 1.2813E-05 k. /_J
--91M 15. 555.60 7.5677E-08 !! 5
IR-92 8. 1383.94 1.5021E-08

'

",' J
-92 16. 934.'46 5.2541E-07

*

.R-93 14. 590.28 4.1498E-06 -

I

-93 .23. 266.90 3.5341E-07

|
|

. . ,

I +
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iinicu= Detectable Activity Report (continued) Page : 2
3:2plo ID : 203-E94 Acquisition date : 24-FEB-1994 13:24:50
$

Bckgnd Energy MDA
Muclide Sum (kev) (uCi/ml) -

1

1B-94 12. 702.63 4.1214E-08 I

JB-95 5. 765.79 3.1523E-08 )
1B-95M 29. 235.69 9.5164E-08 1

ZR-95 5. 756.72 5.7876E-08 |

NB-97 16. 657.90 7.1961E-08 '

IR-97 8. 743.36 3.8407E-08
40-99 8. 739.58 2.9006E-07
TC-99M 18. 140.50 1.8171E-08
TC-101 19. 306.81 2.7057E-07
7U-103 13. 497.08 3.5176E-08
TC-1C4 17. 357.99 1.8082E-07 i

(H-105 37. 318.90 1.7483E-07 |
1U-1C5 8. 724.50 8.3781E-08
1U-106 11. 621.84 3.5460E-07
3D-1C9 17. 88.03 5.2105E-07
1G-11CM 11. 937.48 1.5761E-07 i

3N-113 18. 391.69 4.4319E-08 |
3N-117M 24. 158.56 1.9634E-08 j
3B-124 66. 602.71 7.8254E-08 )
;B-125 37. 427.89 1.4689E-07 )
TE-125M 15. 109.28 5.2562E-06 ,

'E-127 18. 417.90 3.2507E-06 |
/E-127M 22. 57.60 1.9325E-05 |

(E-127 31. 202.84 3.2101E-08 |
TE-129 21. 459.60 8.2163E-07 ("', '

~E-129M 4. 695.88 8.0733E-07 L.
:E-129M 31. 196.56 4.4859E-07

, -133 13. 536.09 3.5656E-OS
fAA-131 25. 123.80 5.9558E-08
'E-131 25. 149.72 9.3163E-08 -

'E-131M 7. 773.67 9.7107E-08 --

E-131M 22. 163.93 8.4604E-07
.-132 12. 667.69 5.0039E-08 ('E-132 26. 228.16 2.5028E-08 -

LA-133 14. 302.84 1.1350E-07 )

lA-133M 26. 276.09 1.4004E-07
:-133 15. 529.87 4.2047E-08
TE-133M 15. 912.58 1.2748E-07
:E-133 22. 81.00 6.7296E-08
:E-133M 29. 233.22 2.3073E-07 'I
-134 9. 884.09 1.3340E-07 '

'E-134 18. 210.47 1.7995E-07
3A-135M 22. 268.24 1.4503E-07 3;
|-135 3. 1260.41 1.5279E-07
E-135 20. 249.79 2.4694E-08

|E-135M 11. 526.56 3.1529E-07
:S-136 11. 818.50 4.7225E-08
.-136 0. 1313.02 Half-Life too short |
:E-137 9. 455.49 1.8432E-04 |
|S-133 3. 1435.86 1.6777E-07 |
.E-133 21. 258.31 7.0713E-07 '

|

. . 4

. . . _ . . -



E .. _ .

'
''

o,.
41nscum Detectable Activit y Report (continued) Page : 3
9acple.ID : 203-E94 Acquisition date : 24'-FEB-1994 13:24:50

,

Bekgnd Energy MDA
Nue11de Sum (kev) (uCi/al)

BA-139 1. 1420.50 1.6409E-05
CE-139 27. 165.85 2.2340E-08
CS-139 1. 1283.23 1.2055E-05
BA-140 11. 537.32 1.2221E-07
LA-140 1. 1596.49 3.5918E-08
BA-141 24. 190.22 2.3054E-07
CE-141 22. 145.44 3.2978E-08
LA-141 1. 1354.52 1.2711E-06
BA-142 26. 255.12 2.7219E-06
LA-142 12. 641.17 1.0390E-07
CE-143 21. 293.26 5.7126E-08
CE-144 19. 133.54 1.4089E-07
PR-144 0. 1489.15 2.6382E-05
ND-147 19. 91.10 6.9410E-08
PM-148M 18, 550.27 4.1193E-08
EU-152 14. 344.27 8.6077E-08
EU-154 8, 2004.76 2.7944E-07
EU-156 5. 646.29 3.8300E-07
HF-101 16, 482.03 4.0142E-08
TA-182 6. 1221.42 3.6086E-08
W-187 8. 685.81 1.2121E-07
RE-188 34. 155.03 1.3537E-07
HG-203 19. 279.19 2.8619E-08
BI-237 21. 569.67 4.4438E-08
TL-238 0. 583.14 Half-Life too short

,

|DB-212 35. 238.63 6.1327E-08 "

}2'B-214
BI-214 20. 609.31 5.1130E-07

17. 351.92 2.3843E-07
RA-224 26. 240.98 5.8134E-07
7A-226 38. 186.21 6.8539E-07
1C-228 12. 338.32 1.8721E-07
TH-228 17. 84.37 1.6754E-06
>A-234 17. 131.20 7.6506E-08
TH-234 37. 63.29 1.5786E-06 >J-235 23. 143.76 1.5568E-07 Q. <JP-239 20. 106.13 7.5038E-08

' }], |iM-241 28. 59.54 1.9117E-07
, ,

l

(
a 1
.

.

. .

. . .
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--

_ - _ _ - - - - _ - _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ - _ . . . _ - - . . _ - _ _ - _ _ _ -



-

: u. . -
- -

3 .
. .

I', : . t-.. n .

'

r , ' OCOOCOCde*20CCCCCv,y-g~ -vCOOCOC*CCCCCCCOc0COCCCCCCgC00CCCO
..

5
i

j cocccacepcccccc00- 248 FED-94 16:00:21
. !

'

.cccccccccccccc0*c
y coo *********************************************************** i

.

% . -

% MONROE. INTAKE / FERMI 2 SAMPLE. ;
+

| .[. , TRAL FILE NAME: L940431.FEV . .

?- LE-DATE: 24-FEB-94 06:30:00
" SAMPLE IDENTIFICATION: L940431.FEV

TYPE-OF SAMPLE: WATERq'
SAMPLE QUANTITY: 510.2000 UNITS: gram
SAMPLE GEOMETRY: LMAR500-
EFFICIENCY FILE-NAME: LMAR500.EFF
s******************************************w********* n *******

e

M;' biRE DATE 74-FEB-94 15:09126 * FWHM(1332) 1.806J
GESE TIME (LIVE): 3600. GEC * OCNSITIVITY: . 000

i. . AP':ED RL AL TIME: 768. SEC * SHAPE PARAMET "R L . O ?,.

AFSEU LIVE fIME. 760. ';EC * NOR ITERATIONC. LO.
t

-a*V*************************************************,a********

*

.J E J10N ; OR TEC * LIBRARY:MA3TER. 1.
_ A' i e ' OA TE : 23+FEU-94 07 W6:ul * ENERCY TOLERANUu. L 500 KEV
.EV. a!NL: . 4 u17016 * HALF LIFE.. RAT: U. , . 00

t- ~iT . 39.0232300 KEV * AGUNDANCE lim'T. M.00?
*

4.m-***co.c********v*****************************wr**v**r****e

.m

ENERGY WINDOW 40.29 TO 20SS , X'

''t. i dNCRGY AkEA DKCND FW);M .ANNEL .EF I N J,T3/SEC 1ERN FIl

. ) 1461.01 46 8. 2 36 3025.72 .',01 , 15 ' . '19E -02 19 ':,

REAK SEARCH COMPLETED (REV 15.8 - ND PC YE.4GION NOV 8') )

PEAK DATA CORRECTED FOR ENVIRONMENTAL GACMGROUND
* AFTER ENERGY INDICATES CORRECTED I'EAK

PK II ENERGY ' AREA aKGNO FWHM CHANNEL LEFT PW CTS /GEC Y. ERR FIT

1 0 1461.01* 3. 8. 2.36 3025.72 Su17 15 1,.55E-03 ****

/

.

' ' * p

,

_ ___ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _
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(ND PC-VERSION. DEC 88)
~

NUCLIDE LPENTIFICATION SYSTEM -

.

UNKNOWN ' LINE? ' REPORT PAGE 1**

,. - ,

"

UNIDENTIFIED PEAKS

.[ ''

NE ~~

g.. .. .'
'

2,,

i ' . LINES NOT MEETING SUMMARY CRITERIA
^

NONE

,

s

1

i

?

4

i

4

g49

,

4

i

4

.

t

4

9

k

e.

,

*
i ,

4

0
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. . ,$ , . .. ,

,'.NUCLID$(joENTIFICTION'YITY.SYSTEM (ND PC VERSION DEC 88),
SUMMARYc,0F NUCLID,E ACTI PAGE 2''

. . -

o x: , 5,
, ,

.. .

| TOTAL LINES IN SPECTRUM 1
UNIDENTIFIED PEAKS- O .

,

m NTIFIED IN SUMMARY REPORT 1 '; 100.00%-

'
.i, e . . s -

' ;c
'I I NATURAL PRODUCT *

| 1-SIGMA
P NUCLIDE SBHR HLIFE DECAY UCI / gram ERROR % ERR

K-40 NP 1.28E+09Y 1.000 1.294E -7 .4.613E -7 356.45

i

$

i

+

J

.

1

\
l

e

6

$

$

e

*

,

5

f

4

e

1

. - .

i,,

% 1

4, .,v-

I
1
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-occacccc a c c c cc:::ccc ccc c@c c *ga cc c c cca co c o co c cc cc c c c c c c:a c e c c a m, i
~

1coccpc60 cocccco 24-FEB-94'15:57:43 coc******cc:***** |
'

'occe***. *********************************************.******* l
'

f10 E. INTAKE / FERMI 2 3 AMPLE. i

n TRAL FILE NAME> L940431.FEV
eex PLE DATE:

-.

're. 24-FEB-94 06:30:00,

-
4

- ;' 3 AMPLE IDENTIFICATION: L940431.FEV |

TYPE OF' SAMPLE: WATER ~
OAMPLC-QUANTITY: 510.2000 UNITG: gr ani

3 AMPLE GEOMETRY: LMAR500
CFFICIENCY FILE NAME: LMAH500 EFF |
't a * * v e t e * * * * * * * * * * * * * * * * * * * * * r a. .:: e t r * * * * * * * * * * * * * w * * * e r s- r

e ""' jy
|

.C.:UINE D ATE. : 24-FCB-94 15:09;26 * f-WHM U.U2 ) %'

f e.;C 7 rime (LIVL); 3600 'A. t .di.IVITY: N,

. . tif "=,J D R E A L TIMi: 'Gt, LC : i .'d ' PARr.h..:ri'r:'
,

'L,W 3GD LIVE TIMC. a :. . C No : f l.RA'l 1 Ot: O.
N

! *i' ': *Ff W C * $ t,i * U ~+''a p ? $ $ f' :.M $ $ P'1 h $ C r,' t t; $ $ :' C tr & W;}r t's g t * $ $ $ r. $ y $ ;' G $ ;|* $ P. r: *A

*

.liLCTOH: DN1. C * L I URARY : M ASTCF. , L :
|

|

|A'.. I D D A T E .2&-:~EO 94 07:26.:0. * d .RGY TOLERANT . .Q J |
'

.

. .: t /CHNL; .4 W/016 * | |fo :' L'iT RA. '

il

.FrOCT. Jn 3232300 KEV * t.|MDANCC Lir.

~ e x r m e. * e w * r e ::* * u m. r e r e c e r ,;: * .y r ' ,n. e . ,: r.a ..: m :x s 4

.

,

:NENu'i W Mij n.1 . . * TO 2058.C'

:% A _.: ,Y ' GN WHK ~.HANNEL LJ1 PW .e, {.: . _ RR i'ITi.-. s ,

F

, --
.o . w. o

. . 7s s. ,.). i a. ., g y .,-,,, , , _w;us . s . 7:. ' ' y~, ,, ,., .,.: . ra 1., a a . i...
,

i

PEAR 3EARCH COMPLETED (CEV 15 F - ND PC VCR3 ION MOV 39 '!

PUL3E-PILC-UP CORRECTED OAIA. CORRECf10N : 1.000
UNCORR. LIVE TIME: 768. CORRECTED LIVE TIME: 768.

PK .iT ENERGY AREA (3KGND FWH:1 CHANNEL LEFT PW C T'.;/ 3E C ".t E RR.

1 0 1461.01 46. 8. 2.36 3025 72 3017 15 L . '." 9 02 19. 7
,

! PILE-UP CORRECTION COMPLETED

4

.

1

:,.A

..

N

O
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NUCLIDE IDENTLFICATION SYSTEM (ND PC VERSION. DEC 88) !e
''NUCLIDE LINE ACTIVITY REPORT PAGE 1 l

ELAPSED LIVE TIME: 768. (PILE-UP CORRECTED) |
-

'

RAL PRODUCT
UCI / *1-SIGMA'. * *

NUCLIDE SOHR ENERGY AREA BKGND %ABN %EFF gram
.

ERROR
K-40 NP 1460.81 46. 8. 10.67* 1.362E+00 2.184E -6 4.302E -7

1

* # 4

,

.

.

.

5
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' ' *

NUCLIDE JDENTIFICATION SYSTEt1 (ND PC VERSION DEC 88) 4'

'^ PAGE'''2. UNKNOWN XINE REPORT'

ELAPSED LIVE ~sTIME 768. (PILE-dP CORRECTED)
''

. UNID..ENTIFIED PEAKS 5 ,.

". ,1 - i -

4 , - - E . .
I

v
} ..

4

1

alNE3 NOT MEETING SUMMARY CRITLIRIA-

'

NOME

.

,

,

D

|

|

,, ;,; -

)
. . . 1

|
'

1

|*.

-
.

.

;
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NUCLIDE' IDENTIFICATION SYSTEM (ND PC VERSION DEC 88) .

SUMMARY OF NUCLIDE ACTIVITY PAGE 3''

,

TOTAL LINES IN SPECTRUM 1
DENTIFIED PEAKS O
NTIFIED IN SUMMARY REPORT 1 100.00%

.

-. . . .. ,

NATURAL PRODUCT
; 1-SIGMA

NUCLIDE SBHR HLIFE DECAY UCI / gram ERROR ';; ERR

K-40 NP 1.20Et09Y 1. 000 2.184E -6 4.302E -7 .1.9 . / 0

4

4

)

4

I

i

.

f

i
i

n

9

4

'

.

k

4



w

-, 3
MINIMUM , DETECTABLE ACTIVJTY REPORT (ND PC VERSION SEP.89)

,

' PEAK WIDTH = 3.00 FWHM. CONFIDENCE LEVEL = 4.66.

t,1INIMUM
CLIDE BKG ENERGY UCI / gram-

'
i . +

.y
e .4..

# d' 7 14. 477.59 3.5421E-07'

| ANIL-511 50. 511.00 2.0887E-06
NA-22 6. 1274.54 5.5089E-08
NA-24 4. 1368.53 7.1472E-OS
CL-33 2. 2167.51 0 OOOOE400
AR - ; 1. 1293.64 6.3909E-07
3C- J, 12. LL20.51 6 9926E-08
C fs - i. . 14- 320.00 2.9623E-07
1N-54 S. 3 ',4 . 0 7, 3.5404E-03
e.N-LG 9. '46.75 5.1389E-07
' E -- 5 ) . !099.22 9.3457E 08
': 0 ", 29. 1?2. 0<. O 3OO5L -O|3
30- $ 11 A10.76 5.1367E-OO
JO-c' r 17. 1332.49 8.0978E-Oa
NI-6'- 2 1481.04 1.6904E-06
,U ' 10 1345.90 2.4523E-05
i'. F 6 .s 4 1115.57 '.9129E-03
/r.m >M 3C. (33.62 6.4031E-OO
A3- 1i. 559 JO .i.0285E-07
'J E - , 13. '/ 64 . G b 4.3378E-OS
JR ti to. :354.32 7.3593E-00
SR-tA 10. 881.50 HALF LIFE TOO SHORT
KR-85 31. 513.99 1.3399E-05

] 8:M 27. 151.18 1.4452E-07
10 't. 402.30 9.5040E-06

% c' 21. 196.32 0.3237E-07
A'Lt-t S /. 1C36.01 HALF LIFE T00 3HORT
li . 1031.08 HALF LIFE TOO CHGRT' '

We ;i. 'c,1 3 . 9 7 S.3261E-OO
JR L _.M 17 231.6o 6.8352E-OG
JR-w 6 1024.30 2.6005E-07
3R ' '. J 383.94 5.6144E-07
/-US /, 1036 01 7.0396E-08
Y-?. 7. 1204.90 1.8879E-05
/-91MO 17. 555.57 9.OO34E-OG
Y-92 3. 934.46 1.2206E-06
Y-93 17. 266.90 7.0694E-07
ZR- 95 17 756.72 1. 0703E-O'7
/R-97 3. 743.36 6.1316L2-08
10-94 7 702.63 3.4958E-OS
10-95 9. 765.79 4.3816E-08
NO-970 7. 1024.50 6.6055E-06
,10-90 16. 25'7 34 1.0573E-07
MO-99 6. 739.58 2.9299E-07
TC-?9MD 24. 140.51 3.1443E-OD

1RU-103 13. 497.0B 4.1193E-OS |

QU-los 9 724.50 3.2859E-07 |

RU-loo 4. 621.84 2.4214E-07
't -105 10. 318.90 1.5166E-07

110M 10. 657.75 4.1482E-08
s

1
'

..

.

*
O

- _ _ _ - - - - _ - - - . _ _ _ - - - _ - - - . - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - . . - . _ _ _ . _ _ - _ - _ - _ _ _ - - _



~ . . - ~ = ;.. ... n ... . . . . . . . .

^ ~ ^

. .. .

PAGE 2 .. ..
'

. PEAK WIOTH b 3.00 FWHM. CONFIDENCE LEVEL = '4.66.
a

MINIMUM
LIDE BKG ENERGY UCI / gram

, ..

J

j .- d 109 22. 88.03 . 8.9886E-07
SH-113 10. 391.69 4.1479E-08
SB-122 3. 563.93 2.9839E-03

,

S3-124 23. 602.71 5.7114E-08
: 3B-125 12. 427.8? 1.0674E-07
- TE-123H 31, 158.99 3.5328E-OC

TE-132 22. 220.L6 .6461E-OO
;-131 24. 364.48 5.'053E-OC'

.-1Si 13. e,67 . 69 s . 4 2 0 'sE -0,

I-133 9. 529.87 7246E-08<
,

--134 9 347.0.5 i ! Alc _IFE i10 3HORT
- 1 3 '., 8. 1260.41 L L121.-07
h tJ1h 16. 163.93 io.'Y -06.

4E-133 2 ;. . 00.?? . 09eJE -O /

f T'E- 1 3 ',M 1/. 233 22 .. W'60E~0/
; 4E-135 17. 249.79 6.151CL-OO

IE-135M 7 526.36 H.~/ F 1. 'FC i00 HORT'

'
: E - l e,: ' 19. 258.31 H.?.L i- Ti F 'O CHOH 'l

Jn34 17- 604.70 al:,0L' 'o! .

;3-L34M 23. 12 / . ): 1. f)'>'O - U
;

.:0-136 7. 010.50 i.1# 9"E - U::
''S-137 25. 661.65 . 4 34 2E-O::..

CS-138 2. 1435.36 HALF LIFE TOO GHORT i;

^-133 19. 356.00 5.8700E-08 I
,

137 14. 165.85 " JA6'3E -06** -
.

3

140 14. 537.32 .:. . c. 315 E -0 7

| 3d-161 20, 190.22 HY LIFL !UU 'HORT
'

_A-140 2. 1596.49 SCOOE. -m.

CE-i!9 14. 165.0', :66 ,E ')...

J-141, 22. .145 44 _ J._2 9 L - C ' .
7E-143 16. 293.26 .66 /E '' '

;

OE-144 32. 133.S4 1. .M 21 E -G .
.

10-147 13. 91.11 . 3.'O lE -00'
4

::.U- 152 13. 344.27 1 . O O 4 0 E - O ','i

L:U-154 6. 1274.45 1 5505E-O/,

| HF-181 16. 482.03 4.UO32E-OP
W-137 13. 479.53 1.95/7E-07
HG-203 10 279.19 7. 0410E-OO

! RA-226 19. 609.31 . 1000E-n7
i

TH-232 14. 2614.66 U.OOOOE+00
; U-235 24. 135.72 1. . D95E -' ?O

U-238 57 131.20 1.5907E-07
NP-239 19. 106.13 ; .1"O1E- 07

AM-241 J2. 59.54 2.lo69E-07

..

4

.



_ .2_._.~ .. . . _ ,, . ._
_; _j._.,,.

J' . . *
, 'cacccccpcaccacccccccccccccccccccccccccc*,*cccccccccccccccccccc* .

' '

Occcccccet/ccccccc 25-FEB-94 03:07:20 ccc*cccccccccccc3
.cac***********************************************************'

cs

- FERMI'2/NRC 3PLITiMONROE WATER INTAKE, SAMPLE #1.
-,

. / ., pTRAL FILE NAME: L940471.FEV -

.Z)>LE DATE: 25-FEB-94 01:25:00
'

SAMPLE. IDENTIFICATION: L940471.FEV
TYPE OF SAMPLE: WATER
3Am''i E QUANTITY: 490.9000 UNITS: gran,
SA P E GEOMETRY:: LMAR500
dF:-lOIENCY FILE NAM: - LMARSOO.LFF
* * esx n * * * * * * * * * * * * * * * * * * * * * * * * a - a * * u * * * * e :: * * * * * * * * * * * t * * * * * n e t

4.

rWHM(1332) 1.HG6O M RE DATs 25-F EF&94 01:o' a
,

W A.i T I M'.. ( L ) VE ) : 3600 - * TNSITIV:TY: S aOO
3HAPE PARAMiTER LG '

% '' UD R:;. AL TIME 3600. - "

NOR L(EfMf1ON3 10'l F:kD LlVC-rJME: 3600. WC '

x

Et A * * * * t F' '. W V * * $ wg * * * * * G * * * * * :t i # * * * * 3 * * 1,. D * * * * * * * * * L * * 40 ."; * * * * * 4

*

i M ON : 0: EC t L1HRARY:MA3TER. ID
A !O DA 1. ; 2 W F.<-9a 07 W, n i - FNERGY lOLERANCF- 1.SOO KFV

' .!! IN' . 469 /O L6 * H A:_ F L1FE RAiTO 9.00
39. N.'3'Soo Kr V * A:iUNDANCE .YM4Y 'O 00?

t

'at y r y t * A n Cr:L * * ;ft * * 4 * u $ $ * * * * * * * * t .:, * t h St $ 2: * * * * * * * y * * x: * * * * 4 :: * .; * * * ' s

A

*

.I

ENCRGY W t NDi.M 40.29 :' O 2850 03

L t; t.P CNm /4RE A fs C N! ' - WHt' CHANNA.. LkFT PW au/3EC ';.C Ris fil'

. O 23: T/ ?4_ L 'i . L _O 423.90 420 1. ' 2.61E-02 2/ 9
6 "DJ 52. Sr. 70 i ,.1.t 663 74 659 12 1. 60E --02 34 ?
O '|> i . . 8 ,0 204. I . 90 1003.15 095 17 'i , 6GE -02 ,.O

O 609_M 67. 50. 1.07 1212.19 1207 11 1.87E-02 24.4.

5 9 661.76 3H, S4 .72 1324.12 1318 .:. 3 1.06E-02 45 ~7
i 0 1126.21 57 2 6 .. 2 00 2300.16 2294 15 1.45E-02 28.2
/ O 1172 99 36 1/. 2.15 2412.52 2408 11 9.36E-03 27.8
8 0 4332 76 22. ?a .72 2752 60 2744 16 5.98E-03 55.2

3 0 1460,66 182, 21 7.03 3024 M8 3018 14 5 07E-02 9.0
0 3/64.62 30 34. J. ;. 2 7 3672.10 3666 14 9.35E-03 29.3

1 O M l a . la .3. 9. 2.32 S482.32 5473 19 1.4SE-02 21 3

P:AK SEARCH COMPLETED (REV IL D - ND PC VERSION NOV 89)

PUuSE-P I LE--UP CORRECTED D AT'A . CORRECTION : 1.000
UNCORD. LIVE TIMER 3600. CORRECTED LIVE TIME: 3600_

r'K fT ENERGY AREA OKGND FWHM CHANNEL LEFT PW CT3/3EC S. ERR

O 23E 97 94. 131. 1.10 423.90 420 12 2 61E-02 27.9
0 351.50 50. /O. 1.L1 663.74' 659 12 1 60E-02 34 7
O 511.00 204. 85. 1.90 1003.15 995 17 5.68E-02 15.0.

1 0 60?.19 67. 50, 1.07 1212.19 1207 11 1.87E-02 24.4
; O 66.1.76 3 C ,. 54. 72 1324.12 1318 13 1.06E-02 45.7
6 0 1120.21 52. 26. 2.00 2300.16 2294 15 1.45E-02 23.2**

O'- 34/2. 99 do. l '/ . 2.15 2412.52 2406; 11 9.86E-03 27.8.

3 0 1332.76 22. 23 .72 2752.68 2744 16 5.98E-03 55.2*

n v.o 66 - 109 o r. ? n" 3024.98 301R 14 5.07F-n2 9 0.

1



.d - *W *a*J-. C -u& _.e,. em --.m- -e4*K e..Ae +. + .a.as -

0.
3 m & k& '' s yj j jg M A

19 1.48E-02 21.h,11'~ O' 2614.88 53. 9. :2.82 5482.32' 5473 .(-
'

.

. .
.

PILE-UP CORRECTION COMPLETdD
'
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.
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NUCL}DEIhNNTIFICATIO'NSYSTEM(NO PQ VERSION DEC 88)
'

,

PAGE 1''NUCLIOE*LiINE ACTIVITY REPGRT
ELAPSND LIVE TIME: 3600. (PILE-UP CORRECTED)

l

. F1 SION GAS
, f .UCI / 1-SIGMA.

[ .,, 108 SBHR ENERGY AREA BKGND %ABN %EFF gram ERROR
.

XE-135 FG 249.79 O. O. 89.90* O.OOOE+00 .OOOE O .OOOE O

608.10 67. 50. 2.89 2.588E+00 1.449E -6 3.532E -7

,

ACl~''ATION PRODUCT
UCi / 1-3IGMA

' 0 C _ . OC. UUHR ENERGY (G.i A ' GNU 'AAUN ?,EF F grain ERNOR, ~

ANIL-311 AP Sil.00 20a, af 'M . / 3* 2.943E500 1.518E'-7 2 . '. 7 5E 3
,

SC- (M UU9.25 i. O 99.98 0. OOOL 4 70 .OOOL 0 .OOOL 0

1120.51 J6. 99 99* l . (05f ' 30 4 762E -a L . 3 4 ":u --::'

.'!: AP i l? 3 . 'd 3< J ~, . 100.00 1. 600.: + . ;O 3 . 339e. -u 9.201E '

1332.49 21 1', . 100.00* 1.45A %>0 2. 22 :ct a 1.1276 -a

~ I ':' *ON PRODUC1
.JC f / 2-3tGnr

. t. U f. -:llHW FNERUY f R, i; :WU Tf,dN 'Alf ' F gram . ERROR
< U " _ . .7, iP 497.00 o. H9 003 0.000E~ 0 0006 ') .000t 'i

6.u O . T, 6 50 .60 a SOUL'00 6 . 9ef 4 E. -7 1.702E -7

- 1,. / FP 661 L5 'L b -- 3S 12* 2.135h4no 2. /66f! M L.264C .,
,o

JRAL PRODUCT
UCI / 1 Silho<

euCL1DE ;UH;! LNERGY A R -? f-: i: '. M - 'AriUF 'Ei gi am ERROR
. -4 0 MP 1460.81 102, i(> . 6 7 * L.362E+t;O 1 890h -6 L .ME

~
'

m- m' Ifm.2. L
'

7.2G O . OOO.; + C O .000_ O .OOOL 0'
s ,

241.93 0 4, 49 0. OOOE i n) 000>. ') 120F*

295.21 0 U ., ' ' 2 0 0.OO(d.+00 .OOOf 0 900L u.

351.9.- M /m. 5/ 70 3. J60E M' 1 6.032L -a 2 . 09.t E -d

609 i' SC 46.30* 2.588E WO 8.442L -0 2.057f. -O'

,

L120 29 52 26 L5.10 1.65SC&OO 3.152E 7 8.903E a
3238.13 0. O. 5.94 0.OOOE+00 .OOOE O ,OOGE O
1764.49 34 to. 15.80 1.135E+nO 2.705E -? 7 . 913 E --a
2204 2'i' O O .. 4.98 O.OOOE+00 .OOOE o .OOOE O

L H- 5 2 NP 233.63 94 131 44.60 5.035E+00 6.287E -8 1.753E -P,

338 32 O. O. .ll.40 0.OOOE+00 .OOOE O .OOOE O
727.17 0 O. 11.00 O OOOE U.io .OOOE O .OOOE O

; 533.14 0 O. 30.25 0.OOOE+00 OOOE O .OOOE 0
911.07 0 0. 27,70 0.OOOE&OO .OOOE O .OOOE O

969.11 c. O. 16.60 0.OOOE+00 .OOOE O .OOOE O
2614.66 S3. 9 .55.06* O . 881E--O L 2.522E -? ' ' . .381E -a

,

e*

4

.

.
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.

NUCLIDE IDENTIFICATION SYSTEM (NO PC VERSION DEC 88)
''

UNKNOWN LINE REPORT'' PAGE 2
,

ELAPSED LIVE TIME 3600. (PILE-UP CORRECTED)

' TDENTIFIED PEAKS
.

:K IT. ENERGY AREA BKGND FWHM CHANNEL LEFT PW CTS /SEC.% ERR *%EFF.
J

1 0 238.97 94. 131. 1.10 423.98 420 12 2.61E-02 27.9 5.03E+00
11 0 2614.00 53. 9. 2.82 5482.32 5473 19 1.48E-02 21.3 8.88E-01

.

LINES NG1 Mr.ETING 'iUMMARY CRITERIA

PX NUCLJDL hHCRGY iIL OCCAY UCI /gl run ABNDIFF Fo l LLiD
1 TH-232 238.63 1.OOE4 aOY 1.000(- O 6.2C7E O 45.150 ADN
d RU-103 0tO.33 3 "> L.0010 0 6 9:34E .97; ABN'

XE -1:'d 00U.1D 9 . L: 1.072C O 1. 4 4 9c. t s.117 ABN
/ 6; .2 - 5 0 . 0 0'! nGN'.'C 4 6 LL'.:0 . ", 3 33. 'O ..OuuE o -..

1 ' il~232 '/61/i 66 1. OOE 4 | Cir 1.OOOL 0 2,522r . 4 5 ,15-|, ABN
,

:
a

A

'O s

.i

|

|
1

|
|

|

|
|

|
-

\

l
i
1

..

t

4

|
-

..

!
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) .T ' 'C;;. ~ ~ - .

(ND.PC VERSION DEC 88)
.

<

NUQLIDE IDENTIFICATION SYSTEM .

SUMMARY...OF NUCLIDE ACTIVITY ** PAGE 3
,

,

'
T

-TOTAL LINEO IN SPECTRUM 11-
UNIDENTIFIED PEAKS 2
ta TIFIED IN SUMMARY REPORT 9 81.82%*

.~.;., cg s ..

,4 *+

.5
ACTIVATION PRODUCT

1-SIGMA
ciUCLIDE OCHR HLIFE DECAY UCI /gran; ERROR ".CRR
aNTL Sil AP 109.70M 1 404 1.510E ~7 2.275E 8 14 99
00-60 AP 1925.000 1.000 2.222E -C 1.227E -8 55.70

. ,:1iGN PRODLJCT

. -01 Git &
JCLIDE 3bHR HLIFE DE . ~ ' i J 31 / gram LRROR k |R T.

_,-LC/ FP 30.27Y 2 . 10 2./66L - 2.1 .i.264 R 15. '

M URAL PRODUCT
- O I Gri .'

: IDE '3L:Hfl t iL IFE U:.;/9' U'? : /gran E RROT- 7.E14'

40 NP L . 20E +09'i i 'w) ' h )i~ , . 6% -

w2t NP 1600 OOY 1 hio P 442;- -F 1. OT - - fi . 6 . ,~'

%

.)

|
|

1

!

a

a

9

4

0 *

k

*
e

_ _ - - - - . - - - - - - - _ - - - _ . - - - - e
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MINIMUM DETECTABLE ACTIVITY,. REPORT (ND PC VERSION SEP 89,) |
,

1

PEAK WIDTH = 3.00 FWHM. CONFIDENCE LEVEL = 4.66. !-'

l
1

I!' MINIMUM
'

t, ,
LIDE ~ BKG ENERGY UCI / gram

* *
j .g

CE-7 47. 477.59 1.4099E-07'

NA-22 14. 1274.54 1.8354E-08
NA-24 14. 1368.53 2.0294E-08
CL-38 6. 2167.51 0.OOOOE+00
AR-41 26. 1293.64 3.6125E-03'

3C-46 70 1120.51 3.6746E-08
OR-51 71. 320.03 1.4533E-07,

MN-La 64. 834.83 2.7614E-OS
MN-56 4 5 .. 346.76 3 . 036 5E -OF4
:T - S' > 30. 1099 2/ 4.1996E-Oe
20 - t '/ i .1 i 112 06 1.40750-03
".' O - 0 . 3/ 010 7(, 2.040 /E -OO
c41 -6 4 17 .1401.84 1_2402E-07
OU-0 20. 134t OO 4.92'il;~06

j ZN-65 35 1115.52 5.1018E 03
JN-Um 64 43?. 63 1 7734E-0D
aO-/6 67. r. _,9 . L O 4.3320E-08
if. ,- 6' .2 6.: .65 2.1443E-OU
.H i %' '54 32 2.40091303
1R W^ di adi 50 1.9240E-07
s R-M IOU. 513.99 S.4557E-06
XR-BSM 159. 151.10 2.1228E-08
K.R-87 70. 402.50 5.2402E-08

3.'r 97. .t96.32 5.7421E-OC
/M 23. 1336.01 1.2037E-06

NG-' 2 t'. 1033 00 4.2405E-O7
,

3R--RS 100 S .i . , 99 2 3641E-OO
~W- F ,h P. c 231.69 2.592;E-OP

> R - r i. da. .4 24 l'O G 3539E-08
^ P '. ' ) ', 17 FT~ Ot 3.2044E-OD,

/~GO 23. 1036.OL 3. 0936E--OH
-91 33. 1204.90 0. 9003 E--06

J

'

Y-91MD 50. aLS.57 1.3??5E-OU
V-92 45. 934.46 2.2166E-O~/

1
Y-93 64. 266.90 1.9434E-07 i

ZR-95 5'7 . 756.72 4.2605E-OC
3R-97 47. 743.36 2.3496E-08
NB-94 36. 70?.63 1.7295E-OL I

|

N3-95 49. 765.79 2.216?E-OS |
N8-970 44 10/4.50 2.6182E-06
MO-90 75. 2';7.34 1.9124E-03
MO-99 N. '/39 58 1.1772E-07

1

7C-99MD L24 140.51 1 4359E-OS l

i RU-103 58. 497.00 1.8073E-08
7U-105 '?. 724.50 4.3000E-08
RU-106 36 621.04 1.5838E-07

' RH-105 66. 7,10.90 7.2877E-03
57. 657./5 2.1587E-08

7|110MLO9 95. GD.03 4.O?99E-07'
. M .13 63. 301.69 2.2669E-08

|
|

|

|
* i



^

a . _ . _ . , . . . . - .,

... ~. .7,1 ,,.

7 .,, I
f gj 4 'i PAGE 2' ,, '

. PEAK WIDTH :- 3.00 FWHM. CONFIDENCE LEVEL ** 4.66.
? .|4s ,,.

- { 41 ' .. e..

MINIMUM
NUCLIDE BKG ENERGY UCI / gram

,

_

22 50. 563.93 2.4436E-08. .
',
'124 41. 602.71 1.6574E-08

SB-125 69. 427.89 5.5826E-03
TE 123M 127 158.99 1.5571E-08
TE 1.32 96. 228.16 1.549?E-08
I .3L 69 364.48 1.8288E-08
i .32 42. 667.69 'a 3639E-08

'

? ~3 61. 529.87 2.1531E-08
.'l 31 047.03 5.3940E-03

JS 18. 1200.41 7.9176E-08
. .;LM 121. 163.93 6 . 4 9 36E--07

:5. 133 90. 00.?? 4.7321E-08
| 12M 83. 233.22 1.5009d-07

135 94. 249.79 1.7364L-08
ui-L3hM 71. 526.56 2.0209E-07
-( . .3F 73. 258.31 6.1164E-07

J - 154 43. 604.70 1.7051E-00
4 134 F. 122. 127.42 1. 2 2 9 9E-O''

, _ J '., 43. U10.50 2. 2274ti -00

/ . 30 19. 1435.U6 9. 9729E- OP
'.!r. - l .' 3 70. 356.00 2.4579E-08
1/4 139 ._2 9 . 165.85 1.2162E-07'

M- 140 62. 537.32 7.3589E-08
BA-141 113. 190.22 2.0593E-07
'

- 1.4 0 12. 1596.49 2.1377C-08
.39 129. 165.85 1.6308E-OO
.11 136. 145.44 2.0672E-03

-143 80. 293.26 3.S751E--OG;
,

a. < 103. 133.54 1.1342E-07
4

i .4 70. 91.11 4.6432E-06
1 S2 56. 344.27 4.9081E-00
3. a4 14. 1274.45 5.1667L-OD

10:.1 71. 402.03 2.1956E-08''

w .87 56. 479.53 7.0544E-08
HG-203 32. 279.19 1.8911E-08
TH-232 62. 2614.66 0.0000E+00
!J-233 130. 185.72 2.4878E-08
U-233 116. 131.20 6.1755E-08
NP-239 138. 106.13 6.3540d-08
AM-?ol 68. 59.54 1.1253E-07

|

,

*
G.-

%.

k +- 4, ,
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_ . . _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___
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3

Occocaca bococcccccccc0c*0ccccccccccccccccccccccc*cecocccyoco
cccccccccccccccco 25-FEB'94 03:12:20 cc00030ccc02:00cc

4,CO************************************************************

. FERMI'2/NRC SPLIT: MONROE WATER INTAKE, SAMPLE'#1..
;, -

' TRAL' FILE NAME: L940471.FEV. -

-

.

f.3LE DATE: 25-FEB-94 01:25:00
SAMPLEJIDENTIFICATION: L940471.FEV
TYPE OF SAMPLE: WATER
OAMPLE QUANTITY: 490.9000 UNIT 3: gi am
SAMf" E GEOMETRY., LMAR500
EFF;CIENCY FILE NAM". LMAR5C 'F
to,*ee*******e**xatt **>.:-**evt1 v a e * n r .: em :: :; * * r v * w * . * * c * * * *

.

P W:R!:. Dr.T L . 2b- u. : 4 . 62 * FWHM(1332) 1.886
.

R. TlhE s . */ , 3600. UL'C t ' tin 3 I T IVI TY . .000. .

- .- c!: + AL IIMC: 3600 SEC 2 GHPL PARAME1CR 5 . 's,

19 L ' VG T I Mr: . 3600 it;C * NOR I TERA T ION >i . m.
*

% t*: * )/ e.t * * * * * * * * * * 3 * * W r .:t /' * df * * * * * * t.: s * * * * * * * * * * i * * * :': * * * * * c t * * * * * * * *
*

E T ET-TOR : ORTEC- * LIBRARY:MA31ER.L1D
: AI.- ' a D A T E : 23 rgr0 94 0/: 26 OL * ENERGY TO' dNANCE , L '00 'iV

.. V. JH N' . .46T/010 * HALF LIFE RATIO: 3.vo
JH "i f : 39.32.:2300 KF.V - * AGUNLMNCE LIM; T . 70 O'JJ

x

t 4' * ? tr * * * *. 7 3 ',. jo;r * * * * ",: + r ; * r :' v * * c , " A * * * * * * * * * * * t' * * * * * * * * * * * 4 * * * * P W t

^
'

SNERGY WINDOW 10_:9 IO 2053.03

PK s! ENEROY ARL DKGNI. rWHM C;|ANNEL LEF i W C i .J/ ', . ERP FIl

O 233.97 " . ' 1 ', .1 u 10 423 93 420 12 . J. "4 N"' ''
-

2 O E1.53 bE. 70 1.11 663.74 659 12 1. 60E - 07 34. 7

3 0 S11.00 2M. 35 1.90 1003.15 995 17 5 . 6:R O'' 15.0
4 0 609.19 67. 50. 1.07 1212.19 120'7 12 1.87E-02 24.4
5 0 661.76 30. S4. .72 1324.12 1310 13 1.06E-02 45.7
6 0 1120.21 52. 26. 2.00 2300.16 2294 15 1.45E-02 20.2
7 0 11'72.?9 %. 17, 2.1S 2412.52 2408 11 9.86E-03 27.8
8 0 1332.76 22. :/3. .72 2752.68 2744 16 5.98E-03 55.2
? O LA60.66 132. 25. 2.03 ;24.98 3018 14 5.07E-02 9.0

.,27 3t 72.10 3666 14 9.35E-03 29.3.10 0 .l76'' 61 34 14. '

11 0 2614.08 53 9 2.32 54b2.32 5473 19 1. A GE -- O'2 21. 3

PEAK _ SEARCH COMPLETED (REV 15.8 AD PC VERSION NOV 89)
-.

PEAK DATA CORRECTED FOR ENVIRONMENIGL BACKGROUND
* AFTEfc CNERGY INDICATES CORTIECTL? PEAK

.

'' IT ENERGY AREA GKGND- FWHM .CHANr 1 LEFT PW. CT3/Stic '?. ERR FIT

'A O 238.97* 47. 131. 1.10 4 :3.98 420 12 1.31E-02 77.4
2 0 351.58 58. 70. 1.11 663.7- 659 12 1.60E-02 34.7
3 0 511.00*- 12. 85. 1.90 1003. 5 995 17.3.28E-03 ****

5. 50. 1.07 12.12.19 1207 11 1. 4 2E--03 * ** *4 0 609.19* -

5 0 661.76 30. 54. .72 1324.12 1310 13 1.OGE- 02 45.7
' 1120.21 KEV PEAK DELETED

7 0 1172.99 36. .17..2.15 2412.52 2408 11 9.86E-03 27.8
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KEV _PE.K DELETED ;-A1460.66 ,

,

17p4.61. KEY PEAK DELETED , .

2614.88 KEV PEAK DELETED **
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NUCLIDE IDENTIFICATION SYSTEM (ND PC VERSION DEC 88 ) .

* UNKNOWN LINE REPORT PAGE 1'

''
6
)

UNIDENTIFIED PEAKS
f
' # IT ENERGY AREA GKGND FWHM CHANNEL LEFT PW' CTS /SEC % ERR %EFF

* .

O 238.97 47. 131. 1.10 423.98 420 12 1.31E-02 77.4 5.03E+00
2 0 351.58 58 70. 1.11 663.74 659 12 1.60E-02 34.7 3.86E+00
4 0 609.19 5. 50. 1.07 1212.19 1207 11 1.42E-03 **** 2.59E+00
'' O 1172.99 . ', 6 i~ 2 15 2412.52 2400 11 9.06E-03 27.0 1 60E+00

Lit: NOT Mf: L' T IiK; 'UMMAi'Y CE . T T I A,

-K'NUCL/DE tNERGY . it. Dr. C(iY UCI /g rian AUNDIFF P A I Li~D
. ~( m / , ,'t ? , . ; . 6 ', 1,00Ei ..GOOE O 3. J S3i: 25 03'., Af3N'

2 |M- 2'J 6 /,:a J ' Vr i usii. . O Ooi. O .:, . 0 3'/ r <; S 3 Ts ''. ABN
h'U -- 10 J, 6:O 3 ~, s . Oi, LE O 5 376L E '.'2'' ADN, ,

4 h li - 10, ' , 60%i t L. ) .. i .O/Zh O L.lOSL .; .1 LO. AbN,

4 NA-226 609 .~, .;. I M U/ . t' .OODE o 6.43a.2 '- 53.7'.''t. ADN
' CO -60 11/3.2'/ L' , .k u .OOOC O 3.339E - Si i 0: rJ. ABN

5s
1

<

,

1

|
t

..

e-

.

_ . _ _ _ - _ _ _



'

[NUCLIDE IDEyTIFICATION SYSTEM .(ND PC VERSIQM DEC 88) o
SUMMARY OF NUCCIDE ACTIVZTY Q- PAGE 2

,

TOTAL LINES IN SPECTRUM 6
DENTIFIED PEAKS 4<

NTIFIED IN SUMMARY REPORT 2 -33.33%.A

> ;e * *
!

ACTIVATION PRODUCT
1-SIGMA

NUCLIDE SDHR HLIFE DECAY UCI / gram ERROR % ERR
ANIL-511 AP 109.70M 1.404 8.770E -9 3.312E -8 377.66 |

l
!
1

FISSION PRODUCT |

1 -S IGMA
J

N'.JC L l ui' Ct'HN HLIFC DECAY UCI /g.<un ERROR % ERR
CS-13'/ FP 50.17Y 1.000 2.7onr -ti 1. 264E -0 45.70

|

|
>

d

,

;

.

d

0

e

)I
.

i

1

* '
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*
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-
. . . ,

Mr

.'.' .- .s
- can Cere ccacaccccoccacacoccyoccccocc::coccaccecacecocecocacocy j

*

- * cc':CacccO2ccaccOc ~ 25-FED-94*09:10:34 cc33cccccc00cc00*
cac***********************************************************.

MI 2/NRC GPLIT: MONRCE WATER INTAKE, SAMPLE tt2.'~

TRAL FILE NAME: L940491.FEV' ;-
33
4.'. ' 'LE - DATE : 25-FEG-94 07:10:00
'JAMPLE IDENTIFICATION:' L940491.FEV
TYPE.0F 3 AMPLE: WATER
3AMPt.E CUANTITY: 51S.6000 UNIT 3: grani

3 AMPLE GEOMETRY: LMAR500
dFFICIENCY F'J LE. NAML: L DAN;.'JU . EF F
* * n a * * * * * * * * * * * * c n ::. * m .u mnee**n:- +m- : tw*--

. d L'i:E.DATL. 25- LG ' ' o 'c ' ~ WHn;1332| 1.006
. IN3ITIVITY. ?ou% .;L . 'lMC i..ikj. .

<"

1 L. /6 060' . .L 4 OHAPE PARAMETER .O'
.. , , ,

,1L . .0 6 0 ') . ; * NCR IT ERA T' ONG : ;0
. ,JD *

, -

A

. !k * ,t * * * * * * T e * * * * * * * * r* * * * * * ty r: v 4 * * "r * * * * * * * * * * * * * * * * * * * * * * r ;;% n ke
*

.i|EC1OR: CDiLC * L IBR ARY : r4^ 5 IER . L D.'.

WIC OATE. 23 'EC -'N O '7 a a; * ENERGY 'f PLIN'ANC - 1 KEV-

.CV/CHNLs .4697010 4 HALF . I F'E RATIO .00
?FSE7 S1.3232300 S.W * AGUMDANCf: I IMtT /0 r

i

t u t .x E * * * * n ' W S a h e t t * n r;m * * * t. v u e :u. v * c * * * * n c * t p * t c c * * * * * * c t ;

I
1 < a

iNERG'/ W | . POW .10.29 TO 20S0 03

> .s 11 ENLEGY ANE.f r U U. .4 N.. FWHb CHANNEL LEFT I'b ''i U J O E C .iENU il;^

i J 6 7,. 2 4 03 ;- N 19 . .% 47 36(~ ~ O ^ 14.2,

O / 5 . Cs. 51. _11 96 ??.91 72 o _.47_rO2 30.0~.

; O 233 42 * 100 1 14 422.32 419 ; ; 57C-02 A.4
|,,

4 0 242.01 70. 114. 1.15 430.47 427 10 1 94E-02 30.6 1
1

5 0 294.9h 53. 91. 1. ',1 543.17 539 9 1. 62E--02 34 . z

6 0 352.70 80. 96. 93 664.15 660 10 2.24E-02 24.7
7 O 510.74 146- o/ 2,10 1002.58 997 1'; 4.06E-02 16.2

O O 502.00 45 2 '' 2.01 1156.12 1153 7 1.25E-02 27.5
9 O- ~609 37 15 / . .t o . 1 SO 1212.37 1208 13 3.nOE-02 13.6

.10 0 777.22 29. 11. 1.34 1569.91 1567 7 8.02E-03 32.1
A1 0 1331.95 24. 19 1.10 2750.96 ?746 15 6.61E-03 52.4
12 0 1460.89 216 6. 1.86 3025.46 3019 14 5 99E-02 7.8 )
A3 0 1763.97 "/ 3. 2.4/ 3670.72 3660 21 2.13C-02 13.,5 |

iA O 2614.76 55 O. 2 96 5402.07 5475 18 1 '33E-02 17. 8 I
i
4

PEAK GT? ARCH COMPLETED (REV 15.8 - ND PC VERSION NOV 89)

PULSE-PILE-UP CONRECTFD DATA. CORRECTION : 1.000
UNCORR. LIVE TIME: 3600. CORRECTED LIVE TIME: 3600.

Il ENERGY AREA UKGNI) . FWHM CHANNEL LEFT PW C'13/SEC T, ERR i
. . ..

1- O 63'24 30. 00. 93 49.85 47 7 1.06E-02 44.2. .,

2 'O 75'.01 53. 111. .96 74.91 72 es 1 47E-02 38.0 |

3 0. 238.42- ** $6. LOO 1.14 422.82 419 8 1.57E-02 34.4
4- 0 242.01. /U. 144. 1.15 430.47 427 10 1.94t-02'30.6
5 0~ 294.95 58. -91. 1.31 543.17 539 9 1.62E-02 34.2'*

6 -0 351,?A- no' . o(J 93 66a .1 c. 660 10 7.74F-O? 94 ''



_

m _ _.m. m . ,.i -h -- __ __

2 , '8 0 582.86 45. 23. 2.01 1156.12 1153 7.1:25E-02 27.5.

9 0 609.37 137. 40. 1.50 1212.57 1208 13 3.80E-02 13.6 e

10 0 777.21** 29. 11. 1.34 1569.91* 1567 7 8.02E-03 32.1,

11 0 1331.95 24. I 19. 1.10 2750.96 2745 15 6.61E-03 52.4-

12 0 1460.89 216. 6. 1.86 3025.46 3019 14 5.99E-02 7.8 1,

; N O 1763.97 77. 3. 2.47 3670.72 3660 21 2.13E-02 13.5 )
j. O 2614.76 55. O. 2.96' 5482.07 5475 18 1.53E-02 17.8'

]1d
PILE-UP CORRECTION COMPLETED' ,

.

a
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|
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NUCLIDE IDENTIFICATION SYSTEM (ND PC VERSION DEC 88) ,

NUCLIDE LINE ACTIVITY REPORT PAGE'' 1*

ELAFSED LIVE TIME: 3600. (PILE-UP CORRECTED)

*ION GAS
UCI / 1-SIGMA )s ...

' . ' ' IDE SDHR ENERGY AREA BKGND %ABN %EFF gram ERROR
'

XE-135 FG 249.79 0. O. 89.90* O.OOOE+00 .OOOE O .OOOE O
608.10 137. 40. 2.89 2.587E+00 2.882E -6 3.918E -7

ACTIVATION PRODUCT
UCI / 1-SIGMA

NUC1(UL OhtlR UNFRGY AR?. 'XGNO ?,AUM 'aEf+ grmm ERROR
ANIL-Sil AP 511.00 146. 9/ 96.73* 9. 94 4 F_ +' tO 1.100' -7 !.777E -U
20-60 AP 1173. 2'J C 100.00 O.OOOE C .OOOi O .OOOE O

1332.40 1. L9. 100.00* 1 ..! S /: -) 3;or .a t 7466. -n

HALOQEN <1SSION PRODUCl
UOf / 1-31CHA

'4UCUt; :/HP ENERCN AH I ' .:NO ?.ACN cEF" gcstm FRROF
R <,/ AFP ;54.//> a o /0 '0* a . 000: ve-O OOOh O .OOOE O-

,

61 ', ' W D 43 10 G.fioOL- ;U 000. O . OOO E. O
' /)C , O t), '.) 70 0 . O(i0' 30 UOOF. O OOOE ry'

'/ 7 6 . 4 " > 2 ') 11.. ,3 ., 31 2.161d4'o 379E -- O .639E -O

C27.11 O O. 24 20 0.000t- 7 .OGOC O .OOOE O

1043.97 v. O. 27.30 0.OOOE+00 .OOOL 0 .OOOE O
1317.47 0. O. 26.90 0.OOOE+00 .OOOE O .OOOE O

~

1474.82 s' O. 16.50 0. OOOE + C.t .OOOE O .OOOE O

'ILSION PRODUCT--

UC. / -3'GMA
'UC DE CW;R C.N_RGY (tRL(. ..LNU :Aun ';L F f m itne ..RROR.

R - 9 '' T' P 241 ';.2 /O 114. . 00 4,com '(n) 33* -/ / 0 6t'. -7
430.be ti e '' O O.OOOE+nt . 0 0 01. O .OOOE O"

953 31 U. O 3.60 0 . 000fi 2-00 . OO 9 tf 0 .v00E O

1142.30 0. O 2.90 0.OOOE+00 .OOOE O .OOOE O

1303.94 0 O. 90.00* O.,000E+00 . OOOli O .OOOE O
MO-99 FP 140.51 O. O. 90.60 0.OOOE+00 .OOOE O .OOOE O

101.06 6. O. 6.20 0.OOOE+00 .OOOE O .OOOE O
366.43 O. O. 1.37 0.OOOE400 .OOOE O .OOOE O
739,,58 0. O 12.00* O.OOOE+00 .OOGE O .OOOE O
778.00 20 11. 4.50 2.164EtOO 4.364E -7 .t. 4 01E -7

3U-103 FP 497.00 0. O ., 89.00* O.OOOE*00 .0001i 0 .OOOE O
610 33 137. 40. L.60 2.507L400 1.376E -6 1.871E -7

NATURAL PRODUCT ,

UCI / 1-CiGMA
NUCLIDE SSHR ENERGY AREP DKGND %ABN '!,E FF gram ERROR
X-40 NP 1460.Sl 216. 6. 10.67* 1.362E400 2.161E -6 1.636E -7

,

# #

e

*
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NUCLIDE IDENTIFICATION SYSTEM (ND PC VERSION DEC 88) e
'*NUCLIDE LINE' ACTIVITY REPORT PAGE 2

ELAPSED LIVE TIME: 3600. (PILE-UP CORRECTED)'
'

i RAL PRODUCT
UCI A 1-SIGMA'

o.,,
NUCLIDE SBHR ENERGY AREA BKGND %ABN %EFF gram ERROR
RA-226 NP 186.21 O. O. 3.20 0.OOOE+0D .OOOE O .OOOE O'

241.98 70. 114. 7.49 4,994E+00 2.723E -7 8.340E -8
295.21 50. 91. . 19.20 4.370E+00 1.013E -7 3.458E ~8
351.92 CO. 96. 37.20 3.050C+00 0.16cE -8 2. 016E. -8
J,09.31 1,3 ,' 40. 46.30* 2 '38 /E i OO 1.663E -7 2.261E -S

L170.29 0. O. 15.10 0.OGOE+00 _OOOE O .OOOE O
c/ ',3.11 .; . O. > . 94 0.OoOEv00 .OOOE O 000E O'

1,64.49 . 3. 2 5 . i.;O 1.1E6b+00 5.956E -7 8.060E -O'

"JO4.'"' O 4.90 O . OOOh! i UO .OOOE O .OOOE O'

1 ti 232 NL ' 7 '.~ M . 6 3 36 100. 44.00 3.042C400 5.654E -8 1.250E -u
7,3 3 . .',2 O. 1 11 40 0.OOOL+00 .OOOE O . 000' . O

27.1/ o, 0 ,. 11.00 O.OOOE400 .UOOE O .OOOE O

533.14 4S. ' f, . '5 0 . 2 b 2 u/3E&OO P.115E -8 2.233E 3

')11.07 0. O. 27 70 0.OOOE&OO OOOE O . 0 00! .' O
't',9 .1 1 0. O. .L 6 . 6 0 0 . 00 0 '.' + f '' O .OOOE O .0001i 0

' L J 4 . e .6 55, fi. 35 80* C.CClE-01 2.515E , 4.460E ',
,

;

)
>
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NUCLIDE-IDENTIFICATION SYSTEM (ND PC VERSION DEC 88)3
UNKNOWN LINE REPORT PAGE 3''

ELAPSED LIVE TIME 3600. (PILE-UP CORRECTED)

I DENTIFIED PEAKS

IT ENERGY AREA BKGND FWHM CHANNEL LEFT. PW CTS /SEC % ERR %EFF ij,

1 0 63.24 38. 80. .93 49.85 47 7 1.06E-02 44.2 1.86E+00
2 0 75.01 53. 111. .96 74.91 72 6 1.47E-02 38.0 2.96E+00
3 0 23G.42 56. 100, 1.14 422.82 419 0 1.57E-02 34.4 5.04E+00
3 0 582.36 15. 23. 2.01 1156 12 1153 7 1.J5E-02 27 2.67E+00

10 0 777.21 2 9 .. ii. 1.34 1569.91 1567 E. 02E - 03 52.1 2.A6E+00
11 O L331.9S 44 l'/ . 1.10 2750.96 2/45 6 . . . 0 - 0.5 :2 A 2. 46E+00

3 . 53C - u? 1 ; . O e . OPE-0.L') 4 C 2614 76 .. 0 2.96 5402.07 547L ! .

LINE', NOT MCEILNG 'c;L 1 M AN Y '..' tiERIA.

PK NUCLIDE ENE.iK. / HLi- L 1)ECN/ UCI / gram MD 1i - FAILED#

3 TH-232 2315. 6 c 1.OOE*10Y 1.OOOL 0 3.654E -f 6 2.1 2. ABN
1 3R-92 241. L'. 2.71H L.299E O O . 3,5 3E / J . 9 'l .' ABN
.,lH-232 SO3.14 1.OOE+lOV 1. OOOil O .. 115E - . . _ .1 Aur,'

.

RU -103 6.L O . 3 3 59. 5.,0 L OO1E O 1. .', / 6 E - (, 9 '..' /;BNo

. j 1H 1.. OO 2 E O 2. <?.82L 12. . ADN~3 XL~135 600. ' ''
.

36. 50d L.021E U .'.37''L , . 0 7 ', ABN10 GR-82 7 / /, " ,.

3O MD-99 7 70.OC 64,. 0 211 1. Olli O 4.304E / ~ 90 ABN
J1 CO-60 1332.q'. 1.92S 000 1.OOOE O 2.3/9E u ., u . 0 6 , AGN
14 TH-232 2614.66 1.OOEi10Y 1.OOOE O 2.515E -7 62.120 ABN

'<

:!

>

i
<

I*

!
4 q

l

|
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I
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)
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NUCLIDE' IDENTIFICATION SYSTEM (ND PC VERSION DEC 88) *-
'"'

SUMMARY OF NUCLIDE ACTIVITY 'PAGE 4
.

TOTAL LINES IN SPECTRUM 14 !

OENTIFIED PEAKS 7
TIFIED IN SUMMARY REPORT 7 50.00%*

4# ...

.

ACTIVATION PRODUCT
L-SIGMA

NUCLIDE. SBHR llLIFE DECAY UCI / grani ERROR %CRR
ANIL-511 AP 109 '70M 1. -U 1 L.100E -7 .777E -8 16.16

NATURAL FRODtCT
; '?IGMA.-

MUG lDE '3 Di iii. IlLII 8 l'-CAY ' 4;l /gran rRROR !.ERN.

' .606F ~7 .80-40 1 41 ' 1. 20E +(19Y 000 161U G 2
>

% ?20 N J 60(. tu3< t ioO 1. 66&c ' ''01L -8 15.59'

<

_d

,

i
.

4

1

I

'

.

>
.>

..

't

J

,
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..

MINIMUM DETECTABLE ACTIV,,ITY REPORT (ND PC VERSION SEl3 89)

PEAK WIDTH = 3.00 FWHM. CONFIDENCE ~ LEVEL:= 4.66.

I MINIMUM
- IDE BKG ENERGY UCI / gram

*
. ., j. 59. 477.59 1.5286E-07*

NA-22 21. 1274.54 2.1751E-08 *

NA-24 22. 1368.53 2.4756E-08
OL-38 6. 2167.51 0.OOOOE+00
AR-41 24 L293.64 3.5155E-On
3C.-46 56 1170.S1 3.1803E-08
2R-51 6 0.08 1.3L42E-O/
v -54 .ae a34.uc 2.2155E-OC
<N-S6 4? U46.75 7 . 9337 ti- 03
i ', - 61 li o', 7', 4.1310E-08
;O -5 / 127 l '; ' . > > 6 1.4279E-03
JO - SI'. 1 1, , al( h 2.0869E-OC
JD-60 11. I 3 J,2 49 3.1594E-03
0 -65 20 1401 84 5.3463E-07
JU-64 27- 1345.90 5.5789E-06<

'N-65 29. : 11's , b2 4 4936E-O'2 .

'.r P 60M 5 ', 4 3f, t,., t.6006C-OH
l'.i- / 6 4 .- Wi.10 .6614E-08
m 75 a.1 264 % :",2 33 E -OH''

n>- U2 b :', . . :,; '? ?.A293G-02'
,

;!Pa4 42 H81 bo 2.111GE-07
'R-85 104. 513.99 5.1803E-06
Y -85M 119. 151.18 1.9370E-08
' ' ' '

17 71. 402,",A 5.4600E-08
30 l 0 :.. 196.52 5.d70SE-00

m. ' O n I!. 1!'36 OJ 1 3'/C4E-06
A'8-89 .', 'l . 1031.13 6. 79 7''E -0 7

<< o 2M 90-08;; e .-n S j04. 51v
.;R W., c1 1. 0 % .261 ,~) 3_0991E OM
OH-VI ~! .1 0 2 e.. 3:' o.3220E-00
.iR -92 10- 1333.74 3.1142E-On
Y-88 .l f 1836.01 2.6482E-OO
Y-91 29. 1204.90 a.0810E-06
Y-41MD 40. 555 57 1.6587E-08
Y-92 47. 934.46 2.2453E-07'

Y -93 78 2,66.90 2.0935E-07
ZR-?5 40. 756 72 3.4537E-03
ZR-97 42, 743.3( 2.1600E-08
NB-94 46. 702.6J, L.8917F-03
NP-95 50, 765.79 2.1663E-08
NB-97D 24. 1024.50 1. 3805E-06

' MO-90 87. 257.34 2.0232E-08
MO-99 26. 739.58 1.1871E-07
TC-99MD 119. 140.51 1.3628E-08
RU-103 52. 497.08 L.7293E-03
RU-105 41. 724.50 4.4295E-08
RU-106 44. 621.04 1.6943E-07
RH-105 70. 318.90 7.2797E-08

110M 50. 6 5 7 .~7 5 L.9563E-08
'

09 116 88.03 4.3550E-O?

..

t

4
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PAGE 2 .o .. *

; PEAK WIDTH = 3.00 FWHM. CONFIDENCE LEVEL ': 4.66.
J.

MINIMUM
LIDE BKG ENEROY UCI / gram*

.a ..

s

j . y;. 13 85. 391.69 2.5479E-08 *
.

4 SB-122 43. 563.93 '2.1955E-08
' G8-124 48. 602.71 1.7353E-08
38-125 64. 427.89 5.2024E-08
TE-123M 136. 158.99 L . 5 591E--08

- TE-132 110. 228.16 1.6073E-OS
I-131 75. 364.48 1. 84 57 r. -08
I-132 52. 667.69 2.6410E-08
i-131 60. 529.87 2 0/47E-08
I .34 42- 847,03 S.21935-08
T L35 19. 1260.41 7 ' > /'f 1E -OS l

X E - 12 |. r', 129, 163.93 4096E-07 |

-'E-13/, 70 30.99 a 040'4:-00 |.

XE-133M 102. 233.72 1 35/4E-07 |

XE-L.S 82. 249./" l.SD-loE-03 |.;

XE - 11' 3M 52. 526.56 3. '/ 571 E -0 7 i

.<E c,+ 8 4 ., 258.31 0. L121f! -07 |,

'3. 51. 604.70 1. ~/ 9 ', IE - O r, )'
.

.D - 1, .: t1 121- L27 AT 'L. | Y E-'Y? I
^ I

.75 _.1. 48. 010.50 2 ?7/7<.-08
C3-1 '/ 32. 66L.65 :/ 92T -00'

33- 13c 25. 1435.86 1. 2971 E. -O '/
OA-133 00. 356.00 2 . 54 2 S E--08

-139 125. 165.85 1.2310E-07
T' ~ L e* O 58 S37.32 6.nry)r-On

,14_ 3 ')7 190.2'? 9 -643E-07
LA-160 9 1596.49 L.79920-03
C E '. L ' .t 25. 165.85 1 S L:', E - 0 8 i

C'I . : L21. I45.44 2...t. ci: -03

CE-ic. 8 6 .* 293 26 3 . m '.J -0.1.

OE ler 134 133.54 . 222rt-07
ND-14, 9S. 91.11 4 . 95''9E-08

EU-152 64. M4.27 '.07/1E-1:1,

EU-156 21. 1274.45 6.1229E-DO
HF-101 68. 432.03 2 . 0 7 9'f E -- 03
W-187 58. 479.53 6.9716E--08
HG-203 63. 279.19 1.6040E-03
TH-232 54 2634.66 0.OOOOE+00
'J - 235 128. 185.72 2.3886F-03
U-238 128. 133.20 6. 7/ 69E -OB
NP-239 124. 106.13 5.8375E-o3
mi-241 70. 59.54 1.1040E-07

.Y
.

**

k

e
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CocOcccccccccccc~~ a* ccccccccccccccccccccccccccccc*pcccccc j

4:ccccccccccccccco 5-FEB-94 15:51:00 o c c c c c c c c c c c c'c c D e |
.COc******************* **************************************

FERMII 2/NRC SPLIT: MONROE WATER INTAKE, SAMPLE tt3.(18 HOUR). h 6f(G
'

D
q@q.,3 TRAL FILE NAME:

L940521.FEV . *

- 3LE DATE: 25-FED-94 13:25:00
SAMPLE IDENTIFICATION: L940521.FEV
TYPE OF SAMPLE: WATER
3 AMPLE QUANTITY: 513.4000 UNITO: g rain

3 AMPLE GEOMETRY: LMAn500
EFFICIENCY FILE NAME: LMARSdC.EFF
******************************:::*.:r.x*******.:r******t***v+*$******

t

FWHM(1332) 386ACQUIRE DATE: 25-FEB-94 14:29:2(, *
.

3RESEi TIME (LIVE): 3600. Tc t GENSITIVITY: 700
3600. T' 4 GHAPE PARAMETER .C

"'iLAl'5CD REAL T;ME: -

. LAPSED LIVE f1ME. 3600 FC * NOR liERATIONC.' .0.
*

*******************y******x1;.t***********************wt' ev**W'
7

.ETECFOR: ORIL'C * LIBRARY:MAUTER.L:n'

. AL I t', D AT E :: 23 FiiG-74 07:26 01 * ENERGY iOLdRANCE: .i O O Kl.V
'

EV/CHNL: 4697036 * HALF LIFE RATIO. ' 00
#F 5fil . 39 .. G 2 32 :',00 KEV * ABUNDANCE LIMIf; O 00*J

*

s*u t,m***3awt**rt, ut****uea*2ecs****m*********.ut*ne*wn*r

7
.

'

ENERGY WINDOW 40.2? TO 2353.03

l'K ; EN' RCY ARE.A bdCN!, FWHM CHANNEL LTT ft - ' 'a ' / . .t ; f .

1 0 238.61 ':,3 90. 36 4'S.21 122 4 '.* t. -O'' /

2 0 351.92 53. 74. 1.30 664.46 659 11 H + 0. '% u

3 0 511.54 196. L31 36 1004.30 996 21 l '.iE O2 U1 -'

4 0 610.12 4?. 62. .72 1214.17 1209 1 ;.~, 1 7,7E 02 38.0

5 0 661.75 39 56. 1.28 1324.10 1320 10 1.OSE-02 42.9
6 0 1120.62 33. 41. .95 2301.03 2297 12 9.26E-03 46.1
7 0 1331.31 26, 32. .77 2750 65 2746 12 7.31E-03 51.5
8 0 1460.04 203, 28. 1.74 3025.36 301C 17 5.64E-02 9.4
9 0 1764.37 39. O. 1.67 3671.57 3662 16 2.47E-02 12.0

10 0 1836.53 33. 3 2.20 3825.20 3019 la 9 17E-03 25.8
'll O 2204.61 J2. 13. ,56 4608.05 4606 11 '.57E-03 69.1,

12 0 2614.44 30. 15. 1 62 5481.30 5472 17 1.06C-02 24.7

PEAK SEARCH COMPLETED (REV 15 3 - NO PC VERG17N NOV J. "

PEAK OATA CORRECTED FOR ENVIRONMENTAL BACKCP.GUND
* AFTER ENERGY INDICATEO CORRECTED PEAK

^IT ENERGY AREA CKGND fWHM CHANNEL LEFT PW :TS ".iLC ';L~ NN FI1
E

238.61 KEV PEAK OELETED
2 0 351.92 53. 74. 1.30 664.46 659 IL . 4GL ~O2 36.0

511.54 KEV PEAK OELETED
4 0 610.12* O. /,2 . .72 1214.17 1209 13 _.??E~03 "*

661.75 KEV PEAK DEt1ETED
6 0 1120.62 33. - 41. .95 2301.03 2297 12 9 M -03 4 6 ..



~

1 Tii, u, muu . o u ,, , ..u. m ,un

I .- 1460.84 KEV PEAK DELETED '

9 q 1764.37* 42. O. 1.67. 3671.57 3662 18 1.18E-02 34.2 ,
10 0 1C36.53 33. 3. 2.20 3825.20 3819 14 9.17E-03 25.8"

11 0 2204.61 12. 13. .56 4608.85 4606 11 3.37E-03 69.1
2614.44 KEV PEAK DELETED

,

1 .

1
4 4p.

.

e

-
.
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;
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NUCLIDE IDENTIFICATION 1 SYSTEM (ND PC VERSION DEC 88) e
UNKNOWN LINE REPORT i| -PAGE 1

hUNIDENTIFIED PEAKS

D IT ENERGY AREA BKGND FWHM CHANNEL LEFT PW CTS /SEC % ERR %EFF
s

0 1836.53 33, 3. 2.20 3825.20 3819 14 9.17E-03 25.8 1.15E+00

._INE3 NOT MEETING SUMMARY ORITERIA

PK NUCLIDJ. ENCRGY llLFC DECAY UCI / gram n0NDIFF FAILED
4 RU 103 610.37 y,' . 3 50 1.UO1E o 7.609E. -8 5. 92'A ADN
o JC a(, 1120.:.,1 : J, . a 3 D L . 001 t. O 2.91HL - l: 30.3 % AGN

10 R;> an 1036.01 17 EUM 3.lOOE 1 6.234E -6 57.20'i AE N

10 V, 1036.01 106.00') 1 000L 0 1.J23C 3 $ 1. . a", ABN

.~

!

4

f -

I

n

,

d

i*

i

1

,

||

..

4

m e ,

|
- --. _ _ _ _ _ _ - _ _ - _ - _ _ _ _ _ _ _ _ - _ _ - _ -
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NUCLIDE IPENTIFICATION SYSTEM (ND PC. VERSION DEC 88) .

s SUMMARY OF NUCLIDE ACTIVITY - PAGE 2'

(
TOTAL LINES IN SPECTRUM 6

j DENTIFIED PEAKS 1'

; NTIFIED IN SUMMARY REPORT 5 83.33%-
g

; . . -

* NATURAL PRODUCT
1-SIGMA

NUCLIDE 3BHR HLIFE DECAY UCI / grani ERROR % ERR
RA-226 r1P .L600.00Y 1.000 9.192E - 9 2.954E -8 321.41

.

9

k

4

s

1

4

l.

.)

..

4

e
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HINIMUM DETECTABLE ACTIFITY REPORT (ND PC VERSION SEP 89)
s;. .

PEAK WIDTH = 3.00 FWHS. CONFIDENCE LEVEL = 4.66.

MINIMUM
VtQLIDE BKG ENERGY UCI / gram-

a *a& =

7 59. 477.59 1.5356E-07
ANIL-511 231. 511.00 6.2334E-08
NA-22 26. 1274.54 2.4307E-08
NA-24 17. 1368.53 2.2407E-08
CL-33 7. 2167.51 0.OOOOEFOO
AR-4. 20 12?3.64 3.958SE-08
r(-4 0 226. 1460.31 7 4548E-07
JCm6 72. 1120.51 3.6223E-08
33-51 76. 320.03 1.4621E-07
. iN - M 41. 834.33 2..)47?E-OO
MN-L6 41. a46.75 3.3653E-08

hQ 31. LO99.22 4.1502E-OO
;O-5/ 143. 122.06 1.5526E-08
JO-SL 53 830.76 2.3834E-OC
;O c,a 64. L332.49 3.9643E-Oa
l'-65 19 .1401.34 1.52n7E-07
J- fc 29. ;.,',4 d . 9 0 S.90010-06

.: N w 37. 31.L a _ S2 5.09/CE-08
..:N - c//h 12. 433..,3 1.3099U-08
1S-76 68. $b9.10 4.4362E-OO
;E .'. 3 4 .. ?64.65 2.3336E-08
UR-U2 52. 554.32- 2.4423E-08
8R-84 45. 881.50 4.4451E-07
% "5 135. 313.99 L.9274E-06

b.a 132. 151,10 2.."T'2E-Oa
/

:(- U 60. 40?_ G ".2OO7E-08
KR-< 99 196.32 6.0260E-08
u . ;.L. 35. 1036_O_ ,.JO79E-06

ku-d' ' 33. .031 .a 2. 56/E-Ou'

J R ~ T; L 135 S1 f, 99 2.5693E-08
3R-83M 66. 231.69 3.4378L-03
s h - 9.L 33. 1024.20 7.9104E-08
J., R- 9 2 28. 1J,83.94 4.47 78E- 08
i- SS 35. 1836.01 3.7092E-08
'-91 37. 1204.90 9.1694E-06

W91MO 54. 555,57 2.0132E-08
Y-92 44. 934.46 2.4248E-07
Y-93 95. 266.90 2.4078E-07
2H-95 74 '56.72 4.7188E-on
ZR-97 46. 743 36 2.3210E-08
NS-94 64. 702.63 2.2409E-08
ND-95 62. 765.~19 2.4237E-08 i

I10-97D 32. 1074 50 2.2295E-06
aO-90 90. 257.34 2.2075E-08
10-99 25. 739.56 1.1757E-07
iC-99MD 115. 140.51 1.3531E-08
4'U-103 43. 497.08 1.5799E-08 .

1

au-105 41. 724.50 4.8394E-08 '

'A-106 59. 621.34 1.9704E-07
105 78. 310.90 7.7994E-OS

J

e

.

.
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~

x a .,

PAGE 2
~ # .PEAK WIDTH =* 3,00 FWHM.sCONFIDENCE LEVEL = 4.66.

.. ;
F: MINIMUM

} ]ILIDE BKG ENERGY UCI / gram
d
g 7110M 49. 657.75 i 9451E-08,d-109 116. 88.03 4.3738E-07

g .

C*
SN-113 85. 391.69 2.5592E-08
SG-122 55. 563.93. 2.5081E-08
GB-124 52. 602.71 1.8144E-OU
S0-125 80. 427.89 5.8415E-OC
TE-123M 101.. 158.99- 1.3496E-OG
Te-132 122. 228.16 1.7079E-OD
'-13L 06. 364.40 1.98GOE-OU
2 ~ 1 &' 53. 667.69 3.1504E-08
.-133 60. 529.37 2.1213E-00

139 38. 847.05 7.6378E-00.

i - 13 '> 30. 1260.41 1,0647C-O/
X:.-131M 114. 163.93 6.1348E-07
XE-133 05 80.99 4.4053E-OO
Xim 33M 79. 233,22 1.2003E-07
XLi-135 103. 249.79 1.3576E-OU
XI: - 1 3 5 M 65. 526.50 1.5757E-06
Xa-133 92. 258.';1 4.6050E 06
CD-134 53. 604.70 1.8396E-O!.
C3-134M 12,7. 127.42 1.4837E-07
CC .136 42. C18.50 2.1423E-OO
C3-137 95. 661.65 3.0186E-US
C3-138 20. 1435.86 2.3387E-07

133 94. 356.00 2.7679E-08
139 .105. 165.05 1.4852E-07

lui l 0 56. 537.22 6.8064E-05
BP 141 107. 190.22 8.7926E-07
L:) - l e.O 21. 1596.49 2./796E-0F
C ._ - 1. .' 105. 165.05 1.4299E-OS
CE-141 145. 145.44 2.3786L-03
CD-143 79. 293.26 3.5007E-08
CE-144 138. 133.54 1.2459E-O/
ND-147 101. 91.11 5.1434E-OU
EU-152 63. 344.27 5.2550E-03
EU-154 26. 1274.45 6.8422E-OO
HF-181 67. 482.03 2.0736E-03
W-187 66. 479.53 7.5868E-08
HG-203 80. 279.1? 1.8158E-08
TH-232 52. 2614.66 0.OOOOE+00
U-235 134. 185.72 2.4544E-08 IU-238 127. 131.20 6.2792E-OU
NP-239 124 106.13 5.9014E-03
AM-241 76. 59.54 1.1561E-07

.

|
|

|

| |

.)

. . .

'
*
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CtaOOOOOOOOOOOOOcccOcc,*p00cccccccc03000000 - ~ ~ ~ 000C p000*

c:0C0000000000000 25-FEB-94 15:38:36 0000000:3000000**
CCCa****************** **************************************

.g

V HI 2/NRC SPLIT: MONROE WATER INTAKE, SAMPLE M3.(18 HOURS).

TRAL kILE NAME: .L940521.FEV
'

'

. e
'',,

LE DATE: 25-FEB-94 13:25:00
SAMPLE IDENTIFICATION: L940521.FEV
TYPE OF SAMPLE: WATER
3 AMPLE QUANTITY: 513.4000 UNITU: gram
3AMPLC GEOMETRY: LMAR500
0'FFICIENCY FILE NAML: LMANSOO.EFF
t******************u******n+*******xr.:************************

.

ACQu RE DATE: 25-FEL-94 .t 4 : '' . : 26 * iWHM(1332) , 1.886
.''R E L ; TIME (LIVE). 3600 JiC t 3LNCI T IV I I Y ;. 5.000
ELAa3LD REAL TIML. 3600. EC * OHAPE PARAMETER . 5 . 0 '.'
LAMED LIVE TIME 3600. W. C m3R ITERATION 3: 10-

< * r u a * u * * * * * * * * * * * * w s c a c * * x. ,e n e n: * * * * * * * * * x v * * * * * * * * * * * * * * * c v
*

A" 1 E .,10 R : ORTEC * LIBRARY: MASTER. LID
?AL IO DA7td: 23--FEB 94 07:26: 01 * 'NERCY TOLERANCE: 1.500 KEV
f,Ek,IHNL; .46'F016 * HA_F LIFE RATIO: 1.00
. )F F CE" : 3?.3232300 KEY * ASUNDANCE LIMIT: 70.007,

w

#: ru.res**a********an******uv*w : * * * * c s * * * * * * * * * * * * w * :, c * u * * *

r.

ENERGY WINDOW 40.29 TO 2858.03

PK _; LNERGY ARE r. E|KCN- WHN CHANNE.L LEFT PW C T C / S E C ';.E Ri. Fli

1 0 23u.61 M. 9n 36, 123.21 422 6 1.47E-02 32.7
2 0 351.92 S3. 74. l.30 664.46 659 11 1.48E-02 36.0
3 0 511.54 196. 131. _. . J 6 1004.30 996 21 5.45E-02 LO 3
4 0 610.12 49. 62. .72 1214.17 1209 13 1.37E-02 38.0
5 0 661.75 39. 56. 1.28 1324.10 1320 10 1.03E-02 42.9
6 0 1120.62 33. 41. .95 2301.03 2297 12 9.26E-03 46.1
7 0 1331.81 26. 32. .77 2750.65 2746 12 7.31E-03 51.5
C O 1460.84 203. 28. 1.74 3025.36 3018 17 5.64E-02 9.8
9 0 1764.37 89. O. 1.67 3671.57 3662 16 2.47F-02 12.8

10 0 1836.53 33, 3. 2.20 3825.20 3619 14 9.17E-03 25.0
11 0 2204.61 12. 13. .56 4600.85 4606 11 3.37E-03 69.1
12 0 2614.44 30. 15. 1.62 5481.38 5472 1/ 1.06E-02 24.7

PEAK SEARCH COMPLETED (REV 15.8 - NO PC VERSION NOV 89)

PULUE-PILE-UP CORRECTED DATA. CORRECTION = 1.000
UNCORR. LIVE TIME: 3600. CORRECTED LIVE TIME: 3600.

PK'IT ENERGY AREA BKGND FWHM CHANNEL LEFT PW CTS /SEC 7, ERR

0 238.61 53. 90. .86 423.21 422 6 1. 4 7 E -02 32. '7
..' t O 351.92 53. 74. 1.30 664.46 659 11 1.48E-02 36.0
' 3- 0 511.54 196. 131. 2.36 1004.30 996 21 5.45E-02 18.3*

4 0 610.12 49. 62. .72 1214.17 1209 13 1.37E-02 38.0
5. O- -661.75 39. 56. 1.28 1324.10 1320 10 1.08E-02 42.9-

6 0 1120.62 33. 41. .95 2301.03 22?7 12 9.26E-03 46.1
7 O 1331~. 81 26. ~- 32. . 7'? 2750.65 2746 12 7.31E-03 51.5
O 'O 1460.84 203*.' - . 28, 1.74 3025.36 3018 17 5.64E-02 9C



*^ ~ , , , , , , ,,,.'n, .. . .:: ._m. a n , , , , :; .,- q.: _ . _ . . - , . ., , , . ,,,, ,, , ,, , .

t ;.10 ,O 1036.53 ~ :33 41 . 3. 2.20 3825.20 3819 14 9.17E-03 25.8
,

4- .11 - O ,22p4.61 12. 13. .56 4608.85 4606- 11 3.37E-03 69.1 1.

j 12 0 2614.'44 3D.,' 15. 1.62 5481.'38 5472 17 1.06E-02 24.7 i
'

j,
-

PILE-UP CORRECTION COMPLETED ,
'

|

|'), . ~ ~

-Q
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.
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NUCLIDEIDENTIFICATIOk8YSTEM, (ND PC VERSION DEC 88) ,

+NUCLIDE LINE ACTIVITY REPORT PAGE 1
ELAPSED LIVE TIME: 3600. (PILE-UP CORRECTED)

VATION PRODUCT '

UCI / 1-SIGMA, ,

IDE SBHR ENERGY AREA BKGND %ABN %EFF gram ERROR
ANIL-511 AP 511.00 196. 131. 96.73* 2.941E+00 1.822E -7 3.336E -8
3C-46 AP 889.25 O. O. 99.98 0.OOOE+00 .OOOE O .OOOE O

1120.51 33. 41. 99.99* 1.655E+00 2.948E -G 1.359E -8
CU-60 AP 1173.22 O. O. 100.00 O.OOOE4GO .OOOE O .OOOE O

1332.49 2 6 '. 32. 100.00* L.458E+00 2.641E -3 1.361E -8

"! .oON PRODUCT
UCI / i. 01GMA

4.,.LOE GBHR ENERGY AREA BKCND !. ACH ?.E ri gram ERROR
.W- ;; ;'P 090.02 m, O. 14.00 O.OOUE K O .OOOE O OOOE O

1836.01 3. 21.40* 1.151E+co 6.234E -6 1. 010E --6.

2677.86 J. O. 1.96 0.OOOE+00 OOOE O .OOOE O
F JO FP 890.02 O. O. 93.40 U.OOOE+00 .OOOE O .OOOE O

1836.01 ''. 99.30* L .1';1E + 0 ; 4.223E -H 1.091E -8,, ,.

1-2a3 FP 497.OG . O. d9.00* O.OOOE400 .OOOE O .OOOE O'

<,J0 33 29 62. S.60 2.SUSE400 ..OQ2E -/ 1.VO3E -7
Z u.L Fi' 661.05 S6. 05.12* 2.455iHOO 2.732E -0 1.172E -8'

s

NAILNAL PRODUCT
UCI / 1-SIGMA

t .1Dr OBHR ENERGY AREA BKCND .ADN EEFF gram ERROR
NP 1460.11 203. 20. LO.o7 1.362E 09 2.044E 6 1.996E -?

'

in /6 NP 186.21 0. O. 3.2n O.OOOE400 OOOE O .000E O

241.90 0 O. 7.49 0.OOOE+00 .uGOE O OOOE O

2 9 5 . .'.' .1 U. C l') . 2 0 0 UOOc tos. .OOOE G .000C U
351. E / <: . 3/ 20 3.UL/E UO S . 14 4 C. 1.?LGE ~n,, o

609.3] .9 62 46.30* 2.585E+00 6.043E -C 2.299E -- O'

1120.29 3. 41. 15.10 1.65SEFOO 1. ? biti -? O . 99'n. ~ 8

1230.11 0. O. 5.94 0.OOOE+00 .OOOE o .0000: 0
1764.49 09. O. 15.80 L.106E+00 6 948E -- 7 3.804E ~n
2204.22 12. 13. 4.98 1.OO7E+00 3.541E -7 2.447E ~7

'H-232 NP 238.63 53. 90. 44.60 5.039E+00 3.454E -3 1.120E -8
330.32 O. O. 11.40 0.OOOE+00 .OOOE O .OOOE O
727.17 O. O. 11.00 O.OOOE+00 .OOOE O .OOOE O
503.14 O. O. 30 25 0.OOOE+00 .OOOE O .OOOE O
911.07 0 O. 27.70 0.OOOE+00 OOOE O OOOE O
909.11 O. O. 16.60 0.OOOE+00 .OOOE O .OOOE O

2614.66 30. 15. 35.36* O.G92E-01 1.756E -7 4. 334E --O

,

O*

%

4
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NUCLIOE IDENTIFICATION SYSTEM (ND PC VERSION DEC 88)
UNKNOWN.LINE REPORT '' PAGE 2''

c. LAPSED LIVE TIME 23600. (PILE-UP'' CORRECTED)

j " "DENTIFIED PEAKS !
J |

-

| I IT ENERGY AREA GKGND FWHM CHANNEL LEFT PW CTS /SEC ?sERR 4EFF (;,
e
4 6

1 0 238.61 53. 90. .86 423.21 422 6'1.47E-02 32.7 5.04E+00
7 0 1331.81 26. 32. .77 2750.65- 2746 12 7.31E-03 51.5 1.46E+00

10 0 1836.53 33. 3. 2.20 3825.20 3819 14 9.17E-03 25.8 1.15EtOO
12 0 2614.44 38. L5. L.62 5401.38 54'72 L7 1.06E-02 24.7 8.'38E-01

INEL NO; nJLi.4G GUMMARY C R ., T E R 1 f.

.)K NUCLIDE i;.NCRGY HLFE DECAY UCI /sp .ani A6ND I F,- ;AILCU

1 TH- 232 341.63 1. OOE + O ', 1.OOOE O 3.454E - 2 4S.1L? ABN
4 nU-103 u,1. 0 . 3 3 $9. ;.001E O S 00 '.:C S.?27. ADN
6 3C -46 . 1:.'O . 5 1 0 3 . c. .' D 1.OO1L 0 2.948E J S0.002 ABN
7 CO eu L:: ;2 .19 1925. iu ._ ooOE O 7.641E a 50.007. ABN

10 RD-UN 1856.02 17.90M 3.180E 1 6.?34E -6 57.28% ADN
10 / 00 . J.;6 . 01 106. :D ..OOOE O 1.22:5E -3 51.S5", ACN
12 TH-232 2614 66 . , O O C + 1 0 '. ..OOOE O 1 756E

-

45.157 ABN

- < ,
,

i

e

!

a

a

.

\

.
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,NUCLID'E IDENTIFICATIO YSTEM (ND PC VERSION DEC 88)
~

'

,

SUMMARY OF.NUCLIDE AC VITY- ' PAGE 3

TOTAL LINES IN SPECTRU 12
l' DENTIFIED PEAKS 4

. TIFIED IN SUMMARY REPORT 8 66.67%

'/[' *

ACTIVATION PRODUCT
1-SIGMA

NUCLIDE GBHR HLIFE DECAY UCI / gram ERROR SERR
4 NIL-511 AP 109.70M 1.005 1.022E ~7 3,336E -8 10.31

<

! FISSION PRODUCT
1-SICMA

'

NUC "DE 3BHR HLIFE D E J .' Y UC1 /gsam ERROR ? ERR
C S - ; .,7 iP 50 17Y 1. .p. . 0 2.,732f? -!3 t 1. 7 2C -O 42.91

NATURAL PRODUCT.

; --C I CM A

NUC iOE GGHR HLIFE 0;; W UCI /9.am ERROR 0. ERR

.< -4 U - NP 1.20E+09Y 1. m io 2.044E -6 1 996L -/ ?./6
44 - i d o NP 1000.OOY t.O O 6.0432 -8 2 299L -8 38.01' '

,

,

e

,M'

4

.

d

1

,

O *

4

*I g

4
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MINIMUM DETECTABLE ACTIVITY REPORT (ND PC VERSION SEP 89) o<

I PEAK W.IDTH =
3.00 FWHM.% '

IDENCE LEVEL = 4.66.
.

MINIMUM
- IDE - BKG ENERGY UCI / gram
.. . . , . , s s

,"
BE-7 59. 477.59 1.5356E-07
NA-22 26. 1274.54 2.4307E-08
NA-24 17. 1368.53 2.2407E-OS
CL-38 7. 2167.51 0.0000E+00
AR-41 20, 1293.64 3.9585E-08
SC-46 72. 1120.51 3.6223E-OC
CR-51 76. 320.08 1.4621E-07
MN-54 41. C'A.03 2.1479E-00
MN-56 41. 346.75 3.3653E- 00
FE-59 31 J099.22 4.1502b-08
CO-57 143, 122.06 1. 5526E-03
CO-58 5.~, C 't c r 76 2.3034E-OU
CO-60 c,4 . 13.'J . 49 3.9643E -03
N1-6" 19 1401.a4 1.5287E-07
CU-64 29. 1345.90 S.9801E-06
ZN-65 37 1115.52 5.0970E-08
ZN-69t1 7". 4 3 3 . 6. ', 1.0099E-00
AS-76 an b59.10 4.4862E-00
GE-/S .W. 2o4 6S 2.3336E 08
BR-02 L: . 554.32 2.4423E~00
BR-64 45. JU1 S0 4.44S1E 07
KR-85 135. 513.99 5.9274E-06

85M 132. 151.18 2.2272E-08
.

'

? 60. 402.58 7.2007E-OC
%3G 99. 196.32 6.6260E-OO

RB-80 3 5 .. 1HT6.01 6.8079E-06
RB-89 '3 1031.80 2.7567E-06-

3R-UL A3' a3.99 2.5693E-OG
SR-OSh o, 231.69 3.4373E-On
3R-92 J.3 3024 30 7.9104E-00
SR-92 20. 130 f, . 94 4.4770E-03
Y-88 35. 103.. 0; 3.7092E-OO.

Y-91 37 1204.90 9.1694 E- 06
Y-91MD 54. 555.57 2.0132E-OU
Y-92 44 934.46 2.4240E-07
Y-93 95. 266 90 2 . 4078 E -O'7
2R-95 74. 756.'72 4.718SE-08
ZR-97 46. 743.36 2.3210E-OS
N8-94 64. 702.63 2.2409E-08 I

NB-95 62. 7 (.,5 . 7 9 2.4237E-08
NB-970 32. 102a.50 2.2295E-06
MO-90 90 257.34 2.2075E-08
MO-99 25. 739.58 1.1757E-07 |
TC-99MD 115 140.51 1.3531E-OS'

'

RU-103 43. 497.08 1.5799E-08
WU-105 41 724.50 4.8394E-OC
RU-106 59. 621.04 1.9704E-07 ;

- 1105 78. 3.tu.90 7.7994E-08 |

It10M 49 657./5 1.9451E-03'

y 109 116. 08.03 4.3738E-07

..

%

9
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PAGE 2; e ,'. _ _

3.00 FW CONFIDENCE' LEVEL = 4.66.
. '

PEAK WIDTH = ' %, ps T.,t- .;.; t

MINIMUM
" LIDE BKG 'yENERGY UCI / gram

;,a _. . .f.

J. 13 85. 391.69 2.5592E-08 =
,,

#Y 22 ''2 55. 563.93 2.5081E-08
'

GB-124 52. 602.71 1.8144E-08
SB-125 80. 427.89 5.8415E-OO
TE-123M 101. 158.99 1.3496E-08
TE-132 122. 228,16 1.7079E-08
I-131 86. 364.48 1.9888E-08
I-13: 53. 667.69 3.1504E-08
L - 13 /, 60. 529.87 2.3213E-08
1-1T4 38 847.03 7.6378E-08
': -13 3 30. 1260.41 1.0647E-07'

G- 131M 114. 163.93 6.1348E-07
01 . 3 3 85. 80.99 1.4GS3E-08
A:i- 133h 79 233.22 :i . 2083E-07
4E-135 LO3. 249.79 1.8576E-OH
G-135M 65. 526.56 1.5757E-06
A ti-- 138 92. 258.31 4.6058E-06
:3 ._64 53. 604.70 1.8396E-08
.; c;-; 34 M .L37. l'i 7 . 4 2 i.4837E-07
03 43o 42. 818.50 2.1423E-08
CS-138 20. 1435.i36 2.3387E-07
dA-133 94. 356.00 2.7679E-OC
BA-139 105. 165.85 1.4852E-07

-140 56. 537.32 6.8064E-08
' ' * ' 141 107. 190.22 8.7926E-07

140 21. 1596.49 2.7796E-OC'
6.-i39 105. 165.85 1.4299E-OS

CE-141 145. 145.44 2.8786E-00
3E-1,3 '7 9 . 293.26 3.",007E-08

CE 244 138. 133.54 1.2459C-07
'i0-147 101. 91.11 5.1434E-08
EU-152 68. 344.27 5.2558E-08
EU-154 26. 1274.45 6.8422E-08
HF-181 67. 482.03 2.0736E-08
W-187 66. 479.53 7.5868E-08
HG-203 80. 279.19 1.8158E-OO
TH-232 52. 2614.66 0.OOOOE+00
U-235 134. 185.72 2.4544E-08
U-238 127. 131.20 6.2792E-08
NP-239 124. 106.13 5.9014E-OO
AM-241 76. 59.54 1.1551E-07

. , .

s

% a'

'
if

\.:.

w
. - |

w c- * %
'

#
- . f.1 "ie. ,

- - _ _ _ __ _ _ _ _ _ _ -
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VI* /,N -sc -

co ccccc c c c c c c c gsc c cc c c p oc,o ccccc cccc ccc c cc cc c ca go c c c c cc cccc c c a |
ccCacccccccccccco * - 326-FEC-94 04:09:35 .coccccccccccccccc
ac*******************p****************************************.

a

k FERMI'2 SPLIT' SAMPLE: MONROE WATER #4 1
*

i..

,... TRAL FILE NAME: L940541.FEV i *
"" LE DATE: 25-FEB-94 19:30:00
SAMPLE' IDENTIFICATION: L940541.FEV
TYPE OF SAMPLE: WATER

.SAMP E QUANTITY: 467.2000 UNITS: $1 ram
3AMPLti GEOME TRY :: LMAN500
EFFI.*lENCY FILE. NAME; LMARSOO.EFF
< a s u a w e v e s * ::: * * * * * * * * a * * :: u, * re w A * * * * * * * * t * * * * * * * * * * * * * w: mee*4

*

% Cf.3U i , DAiL. 25~ FL h- 94 1 o . .F.: 4 7 * FWHM(1332: 1 880*
-

'RE: TIME (LIVE): 3600 '' C * OENSITIVITY s.OOO
'

a Ak... Ih, AL 11ME: 3600 SC * 3HAPC PARAh? 7t] . . - 0

._ R LLVE T 1.ME . J- :' r NUR : TER A T '., dig .O
:t

r m;. r. . , : * a m:< * r et a t:,c : ;m cae ;ce c * * * * * * * * r.: e * * * * * r ,.m s e em :w t * .n

t

.;: T E , ne. uNTEC ? L ICRARY r M ASTEi< . a I f/
. ' a.h KEVAli - MATE 2 3 -WT a O/ OL * |~NCRGY IOLLRANCL. c,

r.C V/ w:. . 4 69 / O lc. " HALi . IFL .MTIO. ., . O s
,

ML 39.if'32/.OO KE 'i ' * AGUNDANC LIM: T /O .)O'?
*

3 * L . . 4 4t & C 4 4 5 G e * * t t:Uv*4r :: f,t * ; a * * * 4' c m * t # * * ? t * * 3*:it * ?:! $ A F. H " * * >t s 7**;

~

.:NERGY 41NDOW 40.29 iO 2E DO . U :',
.

'K t W irmY AN. :KG.N; rWHM CHANNE. wEF! PW C . ; "Ji C * M: i11.2 s
.

1 3 /4 04 2n 1. P ' :. 10 /4.54 72 7 7 7aC 03 5.

2 C 195.d6 is 3 1. 1.W $44.04 531 C '7.52E.-OO 65.5
J J, 3 5 ? . 't? 65. ,4 1.13 665.25 662 1. 30E -02 21 ). . ,

4 O L11 00 17e . 134. 1.98 1003.14 9 9 '., 20 4.05E -02 17. 7
5 0 609.42 50. 40. 1.09 1212.67 1208 9 1.3aE-02 30.0
6 0 662.10 30. 31, 1.41 1324.84 1320 9 8.39E-03 33./
7 O L120.12 49. 16 1.89 2299.95 2296 9 1.35E-02 23.5
8 u 1237.03 35. l '.' . .96 2548.07 2541 15 9.81E-03 40.9
9 0 1460.81 194. .1 6 . 1.71 3025.29 5017 15 5 40E-02 0.8

10 0 1764.65 58. 6. 1.35 F,72.17 3665 13 1.62.E-02 14.8
11 O 261S.10 S1. O. 2.32 5402.70 5474 19 1.12E-02 14.0

PLAK SLARCH COMPLETED (REV 15.8 - ND PC VEROION NOV 89 )

PUL3E-PlLE-UP CORRECTED DATA. CORRECIION : 1.000
UNCORR. LIVE TIME: 3600. CORRECTED LIVE TIME: 3600.

PK IT ENERGY AREA BKCND FWHM CHANNEL LCFT PW CTS /SEC ".C R R

O 74.04 28. 139. 1.18 74.54 72 7.76E-03 75.3'

I

O 295.7 27. 30. 1.00 544.04 539 8 7.S2C 03 65.5 *

6

.s O 352 29 65. 64. 1.15 665.25 662 C 1.80E-02 24.9 !

4 0 511.00 175, 134. 1.98 1003.14 995 20 4.85ti-02 1/.7
5 0 609.42 50. 40. 1.09 1212.67 1200 9 1.30c.-02 30.0

30. 31. 1.41 1324.84 1320 9 3.39E-03 30.76 O' 662.10 **

7 G 1120. 2 -49. 16. l.G9 2299.95 2296 9 1.35E-02 23.5
8 0 1237.03 35. -19. .96 2543.07 2541 15 9.31E-03 40.9'

-9 -0 1460.81 1941 '. .16 . 1.71 3025.29 3017 15 5.40E-02 8R
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mme__. man e A... a m . -._ mn. . _. r .a -r r- e s zn ss * -r e e n s 3 . s .. em- em._ aa <i ..

2615.10, 51. O. 2.32 5482.78, 5474 19 1.42E-02 14.0. . t, : 11 '*; O
* *' s

' ''

. PILE-UP CORRECTION COMPLETED
t!-
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NUCLIDE IOENTIFICATION' SYSTEM (ND PC VERSION, DEC 88)*
.

NUCLIDE LINE ACTIVITY REPORT PAGE 1*

ELAPSED LIVE T7.ME: 3600. (PILE-UP CORRECTED)
.

?Y SION GAS
UCI / 1-SIGMA- .

IDE SDHR ENERGY AREA BKGND 1ABN 1EFF gram ERROR
XE-135 FG 249.79 O. O. 89.90* O.OOOE400 .OOOE O .OOCE O

608.18 50. 40. 2.89 2.587E+0C 1.141E -6 3.424E -7

'

4CTiVAT10N PROOUCT
UCI / 1 3fCMA

iU.._ f a. UuHi- CNLNGY ARE;: DKGND !.At:N 'l tiF F Fam LRNOR

ANIL 21.1 OF' :211.00 1/S. L.W 96.73* 2 . 94 /,L - DO L J,76E -7 2.<140d ~3

.C-aC (J- 309.2.. O 9's 9E O.GOOE 00 .OOOE O OOM O

16 99.991 1. E h 0: 1. / 3',E 1.i.1E -3t120.S1 . .

%ALOGLh 'i. 3 ION PRODUCT
UCI / 1 3IGMA

JCL1D ' M/ .: NE RG Y ^K .' f.'KCNO .AOb ..u l - gr am ERROR
- 1. 2 Hi U G 2 9 , ; '. / .) . '6 ",0 t O.000 v1 OOOE O ,, 0 0 0 d O,

0.000. '>t* OOOE O . COO. O/ 0 6 ~E, O. .; +

i I.56 ,, Z(1 I). 'O f ) . 000': i:O . )OOE ) . r 1()C t 0' '

i.:'5. 1 O. 4.47 0. 000; --0- SOOE O 0002 O
L2 56. 41 ' L9 1.49 1 . ,. h w J .15 0'. % . 4 2.:E -:,'

'

., .

1298.22 O. O. 2 . 3 '', O.OOOE+00 .3OOE O .OOOE O

.%
- ,

GLOh uRUI G .'i
UCt / 1. .. I C M A

'

UG lot ~ ' M E' LNLRGY AREA :KGND 7,n t 'N J,t'i gram ERRCR
,.ti.. P 4 ".G aa , m . O(.n (. :y M >1 : Oi; :)OOE O 007 0

.
.

Gj t . D.. . ' . m L.60 2. G .- SO7C ..cS2L -7

s - . 'P ' a . i. _ 6 " 'n 31. US L 2 4' '4 L e 2 '<12 E 9.07' S -9'
-

. AT UiOL PHOI)UC ,

UCI / 1 ''; I GM A

UCcIOC GliHR ENERGY AREA BKGND "AABN ?.EFF gram ERROR
i-40 NP 1460.81 1?a. 16. 10.67* 1.362E+00 2.150E -6 1.O?7E -7
'A 2?6 NP 186.21 0. O. 3.28 0.OOOE+00 .OOOE O .OOOE O

24l.98 O. O. 7.49 0.OOOE+00 .OOOE O ., 0 G O E O

295.21 "7. 80. 19.20 4.366E+00 5.191E -8 3 4022 -8
551.92 6S. 64. 37.20 3.354E+00 ' 270E --S 1 311E -8.

609.31 50. 40. 46.30* 2.587E+00 6.656E -G A.997E -O
1220.29 49. 16. 15.10 1.6SSE+00 3.135E -/ 7.354E -8
1230.11 35. 19. 5.94 1.539L500 6. 209t- -7 2.540E -7
1764.49 50. 6. 15.00 1.185E400 S.019E -7 7.400E -8
2204.22 O. O. 4.98 O.GOOC+00 .OOOE O .OOOE O

. H ~ 2 ' ., 2 NP 238.63 O. O. 44.60 0.OOOEFOO 000E O 000E O/

33C.32 O. O. 11.40 0.OOOE+00 .OOOE O .OOOE O
727.17 0. O. 11.00 0 OOOEFOO 000E 0 .OOOE O

503 1'. O. O. 30.25 0.OOOE+00 .OOOE O .OOOE O

911.07 0. O. 27.70 0.0006r00 OOOE 'O .OOOE O

969.11 O. O. 16.60 0.OOOE+00 .OOOE O .OOOE O-

2614.66 51. O. 35.36* 8.380E-01 2.574E ~7 3.604E -8

..

%

. ,
,
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* NUCLIDE IDENTIFICATION SYSTEM (ND PC VERSION DEC ' 3) e

i UNKNOWN LINE REPORT , PAGE''2''

i ' ELAPSED LIVE TIME 3600. (PILE-UP CORRECTED)

71 ' DENTIFIED PEAKS
,, _ _ _

h..t .IT ENERGY AREA BKGND' FWHM CH At 'NEL LEF-T PW CTS /SEC % ERR %EFF

* 1 0 74.04 28. 139. 1.18 74.b4 72 7 7.76E-03 75.3 2.94E+00
11 0 2615.10 $1. O. 2.32 5482.78 5474 l'; 1.42E-02 14.,0 8,88E-01

l

|

_ ire :, No1 MEETING GUMMARY C:RI1 LT:I A

a ;ucune cNuna ,- s .-
oueny uct / wa,1, eso we c. o ur.

.

5 10-10; 610.''- 'O ~' % 1.,001E O b. SO /E - / 5 . "2'! ABN.

. - 1. , ' /,00. I t', 9 i). L 0 701:. o 111r -6 . ' , . Att !.

.30 .10 1170.51 '.t , , . . /, ._W .. . C OOC O o 7 ;',5 r ~ i. LO.3- AUi 4
' ' ' S!sN3 - L , ", ,'s 127,6.41 .iu :0,! , i f,0;. O . . > Mik i,$

' O . l'Z . AUN7 h- 2 s'i2 26.1/.66 1 Uni. + 2 it . 0001: O 2.574. /
.

|
.

.ure

r <

/

4

i

|

1
i

l

\, I

..
,

\
'-

..

|
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NUCLIDE (DENTIFICATION SYSTEM (ND PC. VEFjSION DEC 88) .

SUMMARY OF NUCLIDE ACTIVITY PAGE 3' *

TOTAL LINEO IN SPECTRUM 11
UNIDENTIFIED PEAKS 2
*n NTIFIED IN SUMMARY REPORT 9 81.820

. . -

A'CTIVATION PRODUCT
1-SIGMA

t' NUCL'0E 3F4HP HLIFE DECAY UCI / gram ERROR 2 ERR.

'tNI L - 311 AP 109.70M 1 3<u, t.376E -7 7 c4 0'' -8 17.73

w 'nGDUG1'

;.~ 5 s GriA
-f. GI.;;' t:0 HL.lFE rir - :1. ' UC] / grain EIRMOP J.E R P

.

r 30 , ,t f y my, d 342E -d ') O '< d -9 :8.?^
'

i

|
|

, -,7 i, PROr.i : ''T j.

2-Sf.GMn I

0 .. - Gt'H,s HLIFT l ' " '' > UCI /pt um ~l'<" 2 ERR |
- m' 1.' 1. 2'?E * 0"Y l . '.i . t ' 2.ISOE -6 L , 3 ' .:' t 3 0'4 |

'

' ~ ~ .H,' .1 /, 10 OOY 1 O 'i - 6 656E a .t M -- 8 M) . 01 |
|

|

s.

#

<

.

J

1

.

p-e

't

ei

,- --
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[MINIMUMDETECTABLEACTIVITYREPO,RT (ND PC VERSION SEP 89)o
9.

~ ~ .4 6 .PEAK WIDTH = 3.00 FWHM. CONFIDENCE LEVEL = 4.,

MINIMUM
BKG ENERGY UCI / gram

'J

t ... LIDE ..

4
BE-7 63. 477.59 1.7431E-07
NA-22 20. 1274.5f4 2.3426E-08
NA-24 23. 1368.53 2 . '77 55E-08
OL-38 8, 2.167.51 0.OOOOE+00
AR-41 21. 1293.64 3.4451E-08
3C-46 71. 1 1 2 0 . L '. 3 . 951DL --00
CR-Si 74. 3 20 . or. 1 $843C-07
MN-5' 34 n34.a; ,s 2.Je9"E.-Oh
M N - C,6 41. n46 '/ ' J, OnL2E-OO
E'O 38 10 'X'' . t . 04 71E -Ol:
0 - ?, ',' . 1 ',' 122 L.S563C-OG
'

e 46 :j O '' . 4 3 '/ 3 L - O !
u 9 ', d J' . L c,3 2 . ') .$.7726F On
0V I.. .14 fj j . F<. 9.043SE-Of
: U ,.,4 19 LJ.45 90 3 .12 56C-' )6
'P % 1115. b'' 5.'2252h-OL
EN , ?M ?? -. 3 R 1. O '/1. 4 E - 0.'

66. 5 5 '. Jc 4./70/l-O6- e

E /* :i5 Y,.1. 6 - 5 70J P -O'

JR- . 45. 554.3.. ? 4(.36E-D"
W-- J o 24 , ,01 '", o L . 46B' S 07
4R-US 110. 513.99 S.0796E-06
KR-85M 130. 151.18 2.1866E-OR

68. e O2 . 5,0 5.4653E-0.P" ' "' .

.!u L14. L "6 . 3'- 620$N O:,

.E 35 .1 ' 1!!36. O.i 1.1?C7-06
:40 .30 1,7 . 1031 H , S 1525E E/
p.* rO ', 90 5 /,7 , , - 0;, .

in L '.a *)1 : .< 1. u. : . 9 2 2 'a t.' .'u'

''P-91 v. 9 .1 0 2 1 30 r 9933C-On
.1 R -9; L2 1 1, C . 9, . ?.?O73E-0..
Y-83, 19. 1036.01 3 OO26E-00
Y-91 21. l',:04 90 7.5035E-06
Y-91MD 47. 555.57 1.9642E-OO
Y-92 55. 934 46 2.6093E-O/
Y-93 81. 266.90 2.3320E-07
ZR-95 59 156.72 4.6287r-On
ZR-97 40. 743.36 2. 313 tE-08
MC-94 43 702.63 2.0305L-03
NB-95 54. 7(5.79 2 . 4 H 4'2 E-O O
NG-970 35. 1024.SO 2 . 4 919E --06
MO-90 79. 257.34 2.0917E-08 |
MO-99 32. 739.58 L.4513U-O/ |

|

TC-99MD 125. 340.51 1.5392E-DO '

RU-103 '' 6 . 497.08 1.9803E-08,

RU-105 43. 724.50 4.7832E-08
RU-106 60. 621.34 2.1834E-07

3105 69. 318.90 7.9545E-08
k1OM 40. 657.75 L.93 TOE-OB

\, 109 100. 08.03 4 . 4 6 2 3 E - O'7

't

o.
N

'

.

- - - - - - - --- -
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~ PAGE 2
O . 4 ,*

PEAK WIDTH = 3;00 FWHM. CONFIDENCE LEVEL = 4.66.
g/:'

.

MINIMUM
NUCLIDE BKG ENERGY UCI / grani

-
-

\

)-rp 13 62. 391.69 2.4014E-08 .
~

22 56. 563.93 2.7610E-08 i

38-124 69. 602.71 2.2959E-08 l

SB-125 57. 427.89 5.4183E-08
TE-123M 125. 150.99 1.6496E-08,

TE-132 95. 228.16 1.6462E-Oa ,

I .L31 62. 364 48 1.3511E-08 I
'

l-17,7 49. 667.69 2.7129E-08
l - 1.*, , ; f, . 529.8/ 2.L41% 0:1
1-13, 4?. 347.05 5 , l SU/ E -O'?

i. - 1 c, ' M. 1260 41 1 0144E 07
' ' ' 6. 4 5'22E - t < ?'<E - ; :1h 1/?d, .. 3 6 ', '

X G l '. .', ,0 . 30.99 4./63 f-u:
J

Gi-i c. 3h m' . 233.2'. 1.3967E-07>

G-135 %. 249 . ~'9 1.7610E-on
,

G-13SM SC. 526 5.: 2.6025E-07
X E - l'',3 !4 2N 5. 7 ; 6.2612E-07
;G-134 c.' Gna . 7 s. 7 3065E-of,

13 . ;,a r 176 12 L _ 3 2 941.' - O /-
..

'd-130 - 83!,50 2.0063P-OE.
33- 1J:.i : 14 ;' " : 6 i.095aE-07
.j A -- 133 81. 35,.00 2.8234E-OS
13A-139 lic 165.06 1.1893E-07
BA-140 53. 537.32 7.2652E-08
'~' 141 104 190.2.' 2 . 0311 E -- 07.

' - 140 10 ' 59/ 49 2 OO33E-DO
| 4>- 139 la . i . 16 3 . M 1.60HlE-OH

CE-14. 172. 145 44 2. 3998E -Of-
^ E- 1. 6 3 's 2 9 '. 21. 3 . ,,9 5 7f~ - 0 8,

> ..;L - 1 4 0 17, 13 7, . b.c 1.'??2SE-O~
HD-14/ B. M i .* .1/57G-Q:1

*
EU-152 66. 344 27 S . 609 90 - 0.f,

.IU-154 '' O . 12 '/ i . 4 S 6.S944C-00
HF-181 57. 482.03 2.1007E-00
W-107 62. 479.i3 7.922SG-03
HC-?O3 67. 279.19 1.3253E-OD
TH-232 SO. 2614.(,6 0.OOOOE+00
U-235 174. 18 5 . 7 '> 2.5945E-Of
U-23U 118. 131.70 6.6511E-08
NP-239 108. 106.13 6.OO20E-OE
AM--241 5 8 ., 59.54 1.1093E-07

,

k

s ..,J

e.

1

m I

'
e
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cocccccccccosccccccchces*ccccccccccccccccccccccccccccccccccceo
-ccccccccccccccccc- '26-FE8-94 04:12:11 caccccccccccccE * k b g
oc*************************s**********************************

FERMI'2 SPLIT SAMPLE; MONROE WATER #4
.

.
'TRAL FILE *NAME: L940541.FEV *

-
t*. -
' LE DATE: 25-FEB-94 19:30:00..

SAMPLE IDENTIFICATION: L940541.FEV
TYPE OF SAMPLE- WATER
3 AMPLE QUANTITY: 467.2000 UNITS: grain

'3 AMPLE GEOMETRY: LMAR500
EFFI'IENCY FILE NAME: LMAR5'OO.[FF
****************************ne****rxte***************=*******

:

A' t.;'.3.: RE DATE: 25-FEN-94 19 .1 5-' : 42 *'FWHM(1332) 1.886
M.XT . F Y ME (' . J.VE ; - 3600 . ;i'C * 5hN3IT1VLTY- 'i 000

* SHAPE PANAMETER : 5.0 *'IL A SED REAL 11ME 3600. .> r .,

ll,VEHD L VE TIME: 3600 %, * NBR [(LRATIONS; Us.
*

wrwem****vv*w*************vn ete*****************rev**********
*.

WTEuTOR; ORTEC *- .1BRARY:MA31rl Lir-
CAL'u UATF- 23-FER-94 07 . ,o. * 'NER(iY TOLERf NW i. 100 KrV
KSV,.|HN . .46?7016 * i!ALF LIFE RATIt a 'O-

AUi JNDANCE L IM t T :- JO 00';WF T f; 39.8232300 KtO/ +

*
4, 6 S :J e * * r h***********M*****e ,r.;*************************V1***:

.

?

CHERGY WINDOW 40.29 TO 20M,03

it '1 JN1RGY AR_A DKGN!/ ( WHM CHANNEL LErT f'W 'l'.,/G!C t .I i
'

. 1:t 4.34 7'i ? 7 7/(1-03 /
^; O 74.34 20. is ''

2 0 2 % .36 27 BC. 1.00 544.04 539 a 7.52i>03 m.
3 0 352.29 65, 64 1.15 665.25 662 ' 1.GOE O2 :" '',

-4 0 511.00 175. 134 1.90 1003.14 995 20 4.85E-02 17,
,

5 0 609.42 50. 40. 1.09 1212.67 1208 9 .. 35E-02 'o.

6 0 662 10 30. 3^. 1.41 1324.84 1320 9 0.39E-03 3a ,

7 -O 1120 12 49. 16. 1.89 2299 95 2296 9 1.35E-02 ?3.5
8 0 1237.03 35. 19 .96 2548,87 2541 15 9.01E-03 40."
O O 1460.31 194. 16. 1.71 3025.29 3017 15 5.'OE-O? S

10 0 1764.65 58. 6. 1.35 3672.17 3665 13 1.62:-02 .14.
11 0 2615.10 'il . O. 2.22 5482.78 S474 t9 1., 42E-02 1, 5 a<

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

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

X IT ENERGY AREA BMGND FWHM CHANWL l.E F T PW C TS/Gr!C ,' '~t'.

. ;.; O 74.84 20. 139 1.18 74.54 72 7 7.76E-03 75.0
2' O 295.36 27, 8% 1.00 S44.04 539 3 7 52F -o?. 6 . S
3 0 352.29 65. 64 1.15 665.25 662 C 1.80E-07 24 .0

511.00 KEV PEAK DELETED
5 0 609.42* .O. 10. 1.09 1212.67 1200 9 2 13E ca ' '

662.10 KEV PEAK''DEtETED
7 0 1120.12 49J~ .16. 1;39 22?9.95 2296 9 1,35E-02 ?3. ';
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. - F_ II. ~'' Er .~117 TT".nT' C .T Mt . s s c ' . ,~. !32A - ' iE"; Tem--- T L6z.r i s nri w'

~"
:e* -1460.81 KEV PEAK DELETED
I 10 O 1764.650 12. 6. 1.35 3(>72.17 3665 13 3.31E-03 0000 io

2615110 KEV PEAK OELETED ''
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j . .i. 4
.<

e i
;

i

e

i

G

k
i

i!

l i
.

A

1

h

J

| e i

.

\
-

1<

i

O

'

.

&

,

d

i ,

i

i )

1
,

I

f

J

\

s

4

> |

1



.

. . .

,

_,,

NUCLIDE IDENTIFICATION, SYSTEM (ND PC VERSTON DEC 88)
UNKNOWN LINE REPORT ' PAGE 1

..' - -

|
.

,

UNIDENTIFIED PEAKS i

. IT ENERGY AREA BKGND FWHM CHANNEL LEFT PW CTS /SEC % ERR %EFFa
"

! . i,: , . .

L- O 74.84 28. 139. 1.18 74.54 72 7 7.76E-03 75.3 2.94E+00 |

i

' INE3 NO r MEETING 3UMMARY C'?ITI:RI A

PK NUCLIDC ENilRCY HL -E DilCAY UCI / gram ABNDIFF FAILED
', RU-103 610.?,3 3' , : E ,001E o D.518E -D 5.92? ABN.

XE ; ., 600 lu ).__. .. O / OE .) i./65E -- 7 s.110. ABN j-

4.735E -C 50.00'| ADN~iC - m 1.120..3 G 3 . ..; c 1 annr '

; i ~ 2. 5- a' , . ': 1 2c i . > ',0 < ) 2 %oc /, 1 5 35; Anit'

a

I

".

4 =

t

1

4

e

.O

k

.*
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7'.NUCLJOE IDENTIFICATION. SYSTEM (ND PC VERSION DEC 88) ,
' ''

{:
'

PAGE 2 if CUMMARY'0F NUCLIDE ACTIVITY-
.)

E 7

f .' TOTAL LINES IN SPECTRUMDENTIFIED PEAKS 1 i

8. NTIFIED IN SUMMARY REPORT 6 85.71% |4

|<; f . s

NAIURAL PRODUCT I
*

-

1-SIGMA
NUCLIDE SCHR HLIFE DECAY UCI / gram ERROR ' TERR
RA-226 NP 1600 00Y 1 000 L.030E -8 7.353E -a 277 13

.

d

j

.i

o

' #M

'

)

i

.

\'

..

%

.k ,

_ _ _ _ _ _ _ _ _ _ - - - _ - _ _ _ . _ _ _ _ _ _ _ _ _ _ - _ - - - - - - _ _ _ _ - - - - - _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ . - - _ _



' -

. _ . ___
. .

.

-
. . ,.g . ,

,HINIMUM DETECTABLE ACTIVITY REPQRT (ND PC VERSION SEP 89). .
.. . .

$ PEAK WIDTH = 3.00 FWHM. CONFIDENCE LEVEL ~= 4.66.

I MINIMUM
1 LIDE - BKG ENERGY UCI / gram
j . .; . .

DE-7 63. 477.59 1.7431E-07.

4 ANIL-511 221. 511.00 5.1795E-08
NA-22 20. 1274.54 2.3426E-08
NA-26 23. 1368.53 2.7755E-08
CL-33 8. 2167.51 0.0000E+00

*AR-^_ 21. 1293.64 3.4451E-08
K -40 209. 3460.31 7. 3T/ 9E-07
OL -- 7J. 1120.i:. 3 9518E-00
CR-S 74. 320.O? L 5843E-07
*tN - 3 4 .. N34.SJ 2.349.5E-OH
.1N - 1 ; 4L. 346.7: 3.0312E-00
F. 30. 1099.2; , , 04 71E. -OL

00- L19. 122.06 L.5563E 00
CD i; 46. 810.76 2.4393E-OS
CO -/, 40. 1332.49 3 7726E-08
C-

~

8 1481. ite ".0435rf-0E
:U m 1.9 L 3 ', S . '.'e 5.1236E-06
iN- t 36 1115.L: i , 52 'f. /E -0 0

Z N - '. ' /7. 13:1. 6 ' ' I 54E-OH..

. .u - 7 06. 5 5') . U 1707E-DO'

1- 35. 264.63 .! . 3791E -00
GR -82 45. 554.32 2.4636E-08

|'OR-84 24. 381.50 1.46SOE-07 l
<

. 5.: 110. 513.?? 5.0796E-Oc
f'11 130. 151.10 T.186:,E-OP

AR c 60. 402.SE 5 16 53C -OL
XR- 114 196,3; ', , 6 2 0,5 E -00,

(U-! .' 9 1836.0. 1.12d 3L - O(-
R B -0 .. 37 10 '. L . 3:. S . .wi o /
3R E* . 110. 5.1?.99 5 ^. 7CE -00
3R-8 . I 91. 231.67 . 922'E 03
3R-9_ 39. 1024.30 ': . 9 73.5 E - 0 0
3R-92 12. 1303.94 2.7070E-00
Y-80 19. 1036.01 3.OO26E-OC
Y-91 21. 1204.?O 7.380SE 06
Y-91MD 47. 555.57 1 9642E-OO
Y-92 55. 934.46 2.5083E-07
Y-93 C1. 266.90 2.3320E-37
ZR-9; 59. 756.72 4.6207E-08
ZR-97 40. 743.36 2.3131E-08,

NB-94 43. 702.63 2.9135E-08
NO-95 54. 765.79 2.4842E-OC

' N O-9 ;'D 35. 1024.50 2. 4919E -06
MO-9C 79. 257.34 2.0917E-00
MO-99 32. 739.58 1.4513E-07 )

TC-9?MD 125. 140.51 1.5392E-00
RU-103 56 407.03 1 9303E-OU
' 3103 41. 724.50 4./832E-06

kO6 60. 621.34 2.1034E-07
% M1C5 69. 318.90 ? 9545E-00

;

l

s

1..
,

\
-

.

_ _ _ _ _ - _ - _ _ _ _ _ _ - - - - _ _ _ - _ _ _ _ - - _ _ - _ - _ _ . _ _ _ _ _ _ _ _ _ - _ _ - - _ - _ _ _ _ _ _ _ _ _ _ - . _ _ _
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/' ,PAGE 2*

,

PEAK WIDTH = 3.OO'FW$. CONFIDENCE LEVEL = 4.66.*
( ,

MINIMUM
NUCLIDE BKG ENERGY UCI / gram

.

7)10M 40. 657.75 1.9310E-08 +. .

' ' r /109 100. 88.03 4.4623E-07
SN-113 62. 391.69 2.4014E-OS
3B-122 56. 563.93 2.7610E-08
';D+124 6?. 6 0 2 . 7.1 2.2959E-08
3B-125 57. 427.87 5.4103E-08
TE-123M 125. 158.99 1. 6496E- 08
TE 32 95. 228 1( l.6462E-OD

,

! - l ',1 62. 36 4 . . K, 1.35_1E-OS
I u ~. 2 49 667 69 7129E-03

- ,3 '3_ :22 9 2_141?E--08'

.-.7i 42. 847.O? .1507E-O".
' *

u'L :h . 1260.11 L.014AE of
C-;31M 101,. 363 '' (. 4592C O/
&-133 OO ..;O . 90 4.763E.E-00

"

Mi.-133M C' 233 22 1.396/E-07
XE-i_5 F. .: 4 '' i v, TOE .00'

f 13SM '. b?c , S- 2.602SE-O"
aE 130 . 21 J. /,. M12E-U/< ,

:3-104 69 606.7' . 3065E-OO'

T 13aN 126. 12; . C 1.3294E-Oi-

-; 30 37 U 1 '. 'A 2.2063E-OD;s.

;3-137 v5. 661.65 2 7438E-08
CS-138 21. 1435.86 1.0958E-07
' " ' ^ 33 n 356 00 2.3234E-OO

. .",9 130 ;6'. 1.1093E-O'7'
.

di ;10 S3 % 37 . ''' / . 26 52E-- OH
| .Jn lol 10a 190 ' 0311C-07.

.. A - l ' O 10. 15 9/, . . b ? . X3 53E- OC
:E .'> l j C' J 6! , 1.6001E-00
'E '4L l2Z L4 ?' '. ' . H ' "? 3 'O 00
;E 243 75. 291. 20 ,.6952E-00

/E-144 1. s ', . 13 3 . '. ') L . _:925E-0 7
| ND-147 05. 91.'1 S.1757E-OL l

J.U-152 . ,6 . 344.27 5 6899E-08'

E U-l'a 4 20 1274.45 6.5944E-08
HF-101 57. 402.03 2.1007E-OO
4--337 62. 4 7 9 . r.,3 7.9225E-OU ;

+1G-203 67- 279.19 1.8253E -08 |

:H-232 50 2614 6C O.OOOOE+00
J-235 124. 185.72 2.5945E-OO j
J-230 110 131.20 6.6511E-08
iP-239 1.0 0 . 106.13 6.OO20E-OO

1

AM-241 58 59 54 1.1098E-07 1

4

.
'

e*

%

e
4
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w'* a coccccccccccccccccccccccccccsec*peccec**cccacoces*cccccccccces , ,

OCGeocccccc*cacco 26-F B-94 10:''29:36 c****c***ccccccc* 1

.ccc********************** ***********************************
.

FERMI 2/NRC GPLIT: MONROE WATER INTAKE. SAMPLE #5.
.

*
;

..%. TRAL FILE NAME: L940551.FEV.

( LE DATE: 26-FEB-94 03:30:00
3 AMPLE IDENTIFICATION: L940551.FEV
TVPE OF SAMPLE: WATER
3 AMPLE QUANTITY; 511.3OOG UNIT.. gram
'MM% E GEOME I RY - LMAR500.

:.FFICliMCY FILE NAME. LMAR 00 EFF
n * * u m ' e 4. m u c p * * * * * r. n * 4 t r . p .p;r u * :: c * , .u;< * m = r c e m .< e n: n * *: n : mot

3

..JUUI RI OA li. W,-Frl; 94 04 40 * FWHM(1332 . 806
HEde . hh ( L ;. \ L ) : 7,600 ;E C ,:NGITIVIlY- . .)OU3

; _ /'J ' T ~At f .i C - 36: r ,.C CHAP: P/4RnM:.J U:R _.O '
+ -.

.. / u ". . LIVE I.U 1. 360L ,. , C * NUM 1 1 !&A1 i(&M O.
n

t 'c| II s ! Af $ C X $ * 1' * ";T $ f,. $ T * T,$ W Ji :." d f t : 4' $ 4 5: W * * * * L 5 .: 4'* $ % $ 1/. ,. '! % T ' ' f W f:.

' .

*

.i er . Of f D.T v ._ T ( .RA:T : n AS 1 CR . -,

AL Ui . i . If L _, on .J/,, :. 'M CR: . |OL MANG 't i; %
'

' ' -

s

C: . .G c:) / O.s s . N;b', ( ;V ul , . 36..s

.a -. , s2 7/ 4 ,0 0 .h; At 1.'NDM :; . t,,i| r do'

'
f

' O i: * * st:G .; 1: V * : .x ,8 >;; '$ r f4 ' . * A P U G N :| 8 $ 1: : i ': r: }. , - , 17 4

.

.;NtRGY J !M SOW .w T> JU , :% H |,

4
.

1

.t.,',LC '. ;;; Vi jt%.HGY ru v: F, U;U ;kM :A ;;'sNNC . :. c: . '. . ,

|

; I

'l. IL ?o.SH 14. .6 /,. .o 'i i; --
,

2 e ')2 2 4 59. 1; . . 26 1.1 60 lid . ' . 1 6 ' -02 40 ,
< ,

u. . . . .r u.,n . ,. ..

.c . , . . 4..., , . , , . . , , , . .,ut. m. . . , .su .a. v>
. . .

; s. . ..: ,
. , , ,

. w .,.

4 G bla 00 1 T/ . '
6. :7.29 1003.14 997 19 4 ;"C O '< ;/.t.

5 0 532.34 44 JL. 4. 46 iLS6.OR li49 :d 1 ?"E-Oi 3/ 3,

6. O 662.09 45, 40. 1.45 17,24.02 J20 .l e 1.. ? 'GE - O ? ;2.'.
7 0 135,.0a 21, 14. 3 . 0 /, 2002 33 2 '/ ' % in 5 33U -O!. 54.9*

f., , 2460.02 179. 16. .L 9 ? ,025 37 3017 15 t. 94 02 91'
s

9 0'i764 ',6 46. 7 1. 58 56/L.97 3664 3 1.27F-G2 21.4
10 U-2614.50 :;o , o. 1.0 54H1.57 ' 4 7 ,., ) 1.39E-02 .L6.5 j.

PEAK 3EAHCH COMPi..ETEL) ( RilV iS.7 - ND P. VERCION NOV 89)

F'UL UL-PlLE- UP COT;AECTED DATA. CORidCT.t0N _.000
UNCORR. LIVE T3 %: ?,600. 00RROC Tt'u - ( VF Ti r1L : 36 u 0 ..

|

PK IT ENERGY AREA BKCitD rWHM CHANN~L LC r ' i' PW CT O/SE : ';,E Ri ?
.i

1 0 74.38 44. P.H , ~7 6 74.00 72 1., ' Sh - 0 ;' 3d. -'

O 92 74 59. 131 Jc- .13. 60 30i, 10 1 63L-02 40.b
"

'

'

O 238.38 01. do i .1', 4 '2 2 . / J, 4L9 9 2 J6C-07 24.2
O 51'1.00 177. 11c. 7.29 1003.14 99/ 1' 4.92E-O'/ 17.8c.,,

3 0 582.04 44. '1. a.46 11r,6.08 149 13 L 22E-02 37.',

c, O 662.09 45. 40. 1 . 4 ", 1324.W2 i.320 10 .!.25L-02 32..
7 0 1356.08 21. 14. 5.63 2HO2.33 2796 .L 4 S.33t-03 S4.9.- '

- n J. . O . n a . . , .r o. . _. , , , y- ) ,,. e. . ,.. ,- 0 w.v., , .cu m. . , . .. . . u. s v..s
.

9 0 1764.56- ~ 46. - 7. t. 33 3671 97 3664 13 1.27E-02 21.4
'10 0 7614 50 50 - O. ] . i,4 54 D1 'n 5473 1. "' 3 39E-07 16.L.

_
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'. NUCLIDE IDENTIFICATION SYSTEM ,(NO PC VERSION DEC 88) .

NUCLIDE LINE ACTIVITY REPORT PAGE 1' I*-

ELAPSED LIVE TIME: g600. (PILE-UP CORRECTED) i

pr.IVATION PRODUCT

UCI / 1-SIGMA# '-

'p.j.. . .

.IDE SBHR ENERGY AREA BKGND %ABN %EFF gram ERRORi.
ANIL-531 AP 511.00 177. 116. 96.73* 2.943E+00 1.794E -7 3.18?E -8

TI3SION PRODUCT
UCI / 1-SIGMA*

4UCL 1 DE. SCl!R ENERGY AREA DKCND '!. Af3h *EFF gram FRROR.

M - i .! 7 FP 661.6"> 40. 10 a5.124 2. 4 34ti t GO 3.109E -0 -.027E :

ND 2 4 / FP 91.11 59 137. 20 00* 4.551E400 6.793E -8 2 . '/S1C <
531 u2 >. O. 13.tO O OOOE<00 . OOOF. O .OOOc d

w.1 Ur a_ l 'ROLn JC1

JC1 / l-3JCMA
.JCL; < UBHR ENERGY arf f.: DKGND ?.ABN REFF gram ERROR
"10 NP 146u 31 1. ) . i. c , . . ;. O 6 '/ * 1 ,62LIOO L 310E -6 i M6E -/

' *

4 :r .:7 .. N!' 106.2 '>. O. 3.20 0.000E+00 0002 0 .OOOE O

,41 M O. 7 40 O . 0 00.'-:+ n0 .. O u o t O . >oot? :'

20 's 2 J .> . u 29.20 0 OOOE400 _OOot O .0006 0

351,?2 s. <). .5/.20 0 OOOE+00 _000F. O 000:. O

609 31 :s . O. 46 30* O. OuGE 4 00 .0000 0 ;oor u

1120.29 0 O. 15.10 0.OOOE+00 .OOOE O .OOOE O
1238.11 0. O. 5 94 0.OOOE+00 .OOOE O .OOOE O

O 176,1.49 46. 7. :5.30 1.. lO SE'-OO 3.573E -7 ,51 E -R'

2204.22 C. O. 4.90 0 OODE+0r 000:1 0 .OOOE (
; 1 - 2.' NI) 233.63 di. 30 14 . 6 0 'a 042E*00 5.315E +" 1.20/C -E-

~30 32 O. O. 11.40 O . 000E- + 00 .OOOC 0 OOOC ''

/2/ . O. .;O O.OOOEaq0 0 0 01i 0 . OO' h.

'>:.2/. a ,4. 3 ". . va ':S '. c,73C4 00 / 9 '3C O l '. ', i

911.07 0 7 'l.70 0.uoOE*00 300'i o oOOF 0

967.12 O. O. 16.60 0 OOidi'OU _ OOOi O ' iOOZ ~

'

.

2614.66 30. O. 35.C6* 8.3:CE-01 2.30EL 3 5 ' 7-

i

;

*n.

e.*
,

y** a



. . - .. . - - - . . . . . . . . _ . . . . . . . . .

NUCLIDE IDENTIFICATION SYSTEM (ND PC VERSION , DEC 88)"
..

'1 UNKNOWN LINE REPORT PAGE 2
C ELAPSED LIVE TIME 3600. (PILE-UP CORRECTED)

,1

h ' TDENTIFIED PEAKS I
1r .-

Ee .I T ENERGY AREA GKGND FWHM. CHANNEL LEFT PW CTS /SEC % ERR = %EFF I

1
* 1 0 74.58 44. 88. 76 74.00 72 6 1.23E-02 30.9 2.92E+00 l.

2 0 92.24 59. 137. 2.26 111.60 108 10 1.63E-02 40.5 4.55E+00 j

3 0 238.3C 01. SC 1.53 422.73 419 'l 2.26E-02 2.':.2 5.04E+00
'a O SH2.34 M. :' 1.46 1156 08 1149 13 1.22E-02 47.3 2.6.'E+00
7 0 1356.00 21 3.63 2302.33 27?6 14 L.CZE-03 54.9 1 44E+00
9 0 17t,4 . So 4(, t. '8 3671.97 3664 1. .! i 27E-02 2.! ? 1 10E+00,

10 C, 262 4. % SO. t.64 :.40 . i 5473 1. . 49E-02 16 5 8 .13GE ~02
4

. I b \, , I'b ei e e . . .4 |6

. ih riUCL I D ~. i: Ni.;RG Y ; t. i- . U:CnY 1.k /g riain A': Noir ' A !i.ED<

1 ND-J4'/ M .1
'

: 6. . 0 0 '., ~ ( 6 7 9 c,C -C 6 8 .13'c Allt '' '

3 TH-232 z .5 a . o J, 1 u;;; e . 0 0 0!i O ',.315E -: ?. < 2 . l '. ' ABN,

" ;il 232 S '; , .1 On' notc r. 7 . 9 P.3E <: Gi 127 AD t''.

'

> .a-126 t / ' +. ! .- .i ; JDOL 0 . 5 7r;E -/ .t n .L ACl-!"

iG ,! ', : , , '. .,.4. . i, , . ._ ( 70E i ',('L E 6 if AUM' ''

7V

..

d

..

4

.
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'

NUCLIDEIDENTIFICATIONSYhEM (ND PC VERSION DEC 88), .
. SUMMARY OF NUCLIDE ACTIVITY ** PAGE 3''

NE
*

TOTAL LINES IN SPECTRUM 10
UNIDENTIFIED PEAKS 7
T TIFIED IN SUMMARY REPORT- 3 30.00%
" . ' .. i

.4r:i A': b b

ACTIVATION PRODUCT
1-SIGMA

NUCL'.DC SL'HR HLIFE re "'-W UCI / gram ERROR *aERR
ANI L -lill AP 109.70M 1 9c.JJ 1.794r -7 ' .1 m.'E -8 17.78

~10,..ON PRODUCT

-OJGMA
xUC . ' E 3UHi! HLIBE U _. ' c Y UC1 /;i cii, Di'?Of: 3CRR
' 3 - . : ,' iT' Z,0 .1/ '/ 01'0 3 .1:, ?: .a _ m' , ; 3'.' 2n

..) f C'' AL I''ROI)UCl
-

' mMA
.UCL- )i GOi li- H li E idl.: AY U:: T /g r cu,i ~ ::!NOP ? E.NR

9t' t|P 2 . 2 0 E + 0'.*Y .
.a 'l . . :, .i. o y - (, m ,r n 094 -<s

.M*

.

.
.

!

;

4

<

+

e

d4

4

' '
-t , .

- _ - _ - - - - . _ __



. - . :- :_ _ -. . :_ _ . . .. . . . . "..

.

IN MUM DETEQTABLE ACTIVITY REPORT (ND PC VERSION SEP 89) ,
sa ~

.. ,

SPEAK WIDTH = 3.0G FWHM. CONFIDENCE LEVEL = 4.66.

MINIMUM

:?u;- LIDE+'- BKG ENERGY UCI / gram 'g
- . . ,

""BE-7 56. 477.59 1.5024E-07
NA-22 20. 1274.54 2.1406E-08
NA"24 13. 1363.53 L.9876E-08
C -30 2. 2167.51 0.OOOOE+00,

..R-41 16. 1293.64 3.3654C-08^

SC-46 57, 1120.51 3 2364E-08
CR-51' 69. 320 0 ". 1 . 3 9 9 2ff - 0 7 '
MN-54 47 03<: . C 2 3092E-OC
MN-56 12. 046.7'.i 3.6290E-0H
FE '2 9 '. ',1 . 1099 22 4 1678E-08
C0-57 L26. L 2A . W L.463< -0T.
.;O- S o 4 '2 . -9 L O ? r, 2 .1 306E - O!.
C O - 6.> Mt. 133'/.49 ' . 067 ''U -03.

3

L -65 15 1481.ru 1.449]E-07
'.' U - 6 4 23 L345.?O 5 't I 72C- O(.
.'N-6 7 2? 1 L15, ',: 3 9t.71 f!-O!

T N -6' 'M ' 3 .. 13 3 . ', . , r,463E 'm,

n ~h , 54 559 in 4 0376f--of
3E-76 . 51. 'A.o5 9 !,0 t 1|J - m

BP-8' '. 3 . 554., 2.2390E-OD
'

3R-34 '0. 08L.50 q 8628ti-07,

KR-85 97. 513.99 5.0450E-06
KR-85M 106. 151.18 2.0736E-08'

* _ 87 69 402 50 H.2136F-OU
. ,30 Loo. 196

-

/ 0566 -On
.r-80 16. La36,Oi 7 7 3 '.'' 8 9 - 0,; .-

,

?#-09 !O. 1 0 3.1 un 4 7006E 06'

? 3 H - F' ' 97 S1: OE 'l .18 / 0;.-OD

.; R - a ' M ' ") . 231 N) 0 .MISI: K,

IP-91 30. 102* 30 7 696?C -Of
'3 R - 92 22 1 370', 94 4 ?l60C40r
Y-DO 16. 1836 01 ' 5103r-OP,

Y-91 20. l204 '? O 6. 769'1E- 06

Y-91MD 53 555.57 2.0352C-OO
Y-92 43. 934.46 ? SL31E-07
Y-93 75 266.90 2.1810E-07
ZR-95 41. 756.72 3. 5272f~- 03
ZR-97 34. 743.36 2.0218E-O^
N8-94 lo. 702 63 1.R657E -OR
NB-95 50. 7G5 9 2.18597-0.5
NB-970 29. LO24.50 2 150SE-06
MO-90 91, 257.34 2.2897E-On
MO-99 .3 7 . 739 58 L . 4395E -07
TC-99MD .116. 140.51 1 3677F-OD
RU-103 60. 497.08 L . 074 TF- On
RU-105 49, 724.r,0 5 . 4 9 8 3 E - 0.c.
RU-106 48, 621 34 1.1046F-07
" 105 78. 31n.90 7. 0654C -OO

10M 66. 657 /5 i . 892mi - M
109 78 80,03 3.6013E-O7-

.

S *

t

2

. .

% .

_ - - _ _ _ - - - _ _ _ _ - _ _ - _ - _ - - _ _ _ - - - - - -
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PAGE 23 ,

PEAK WIDTH = 3.00 FWHM. CONFIDENCE LEVEL = 4.66. ''*

< . . -

, ci

MINIMUM
'

NUCLIOE BKG ENERGY UCI / gram
..

-

,

13 76. 391.69 2.43OOE-08,
. .

A22 36. 563.93 2.0423E-08
38'-124 39. 602.71 1.5779E-08
38-125 62. 427.89 5.1637E-08
TE-123M 119. L58.99 1.4710F.-08
TE-l's? 91. 228.16 1.4840E-OC
I - 17 '. 71 . %4.40 L.3159E-On
I-lZ'. 4a. c,o/.69 3.0452E-08

4

- A ._ ', 50. ''. 2 9 . H ; L . 7 ':,ia aF - O n

1-1.. 45. 847.03 9.9357E-OG
i /-L 20 I260.4: ." 73:,3C --03

4- , .1 M 103 363 92 0505E-O~'

.

; ( E _ . f, '7 9 . ^0.o9 1.',4718* --- O ',

':ii - 'h 01. 233.22 1.2321L-Oi,,

| /C _' 73. ?,19 .7 0 . . c,S o6E -O';,

4

.<L-; .W 50. 5 2 6.5(- 2.5234E-06
E-

"

!32 /.0.3' 'l 5 0 I /,F - O ',- ,

s u. 42 604.78- 1.6444E-OL
,, . 'N 13.0. 11 .'. 4 2 1 M O i f L: " O 7

47 a t r' . 5 n i 17760-O'
.

, . ? L7 143S.IV, ? 1706E - n?
/~. C'. f, :,6 . f )t . 2 . 64 2!. " - D.?
f A-J? 103. 165.85 1.6494E-07 [
PA-140. 57. 537.32 6.8986E-OO I

;
'' .' ;' 1 90. 190.22 1.3377F-06

i ._ U 9. 159(, 44 1.n34ti-OO
1- ,. 103. 165 C5 1 4 7 ?ll' " L'i
;E u - 111. 345.44 "1 P,2"5L-0D ;

1 .8 i _ ?l- 29 3 . .'. '.3a/9E or,

125. 13 3. r,. 3 390/--07 j
.O.: 34. ''..JJ 4 ;'126F--nn'

~ U -- i l; 67, 344 27 .2334L-08
"U -1;o 20 L274.45 6.0256E-ri3 1

' !F ,. i: 3 67. 402.03 2.0824E-OC |
W-137 64 479.5.,3 '7 5499E-00 l

| 1:G-203 08 279.19 1.9126E-08 !

; R A -:. b', 39 609.31 5.0716E-OU
TH-232 50 2614.66 0.OOOOE+00
U - 2 ''. 5 140. 165.72 2.5191E-08

: ' t-2 3r 106. 131 20 5.7601E-OD.

cfP ?!' 108. 106.13 5.5451E OC
A M - 2 7,1 57, 50.54 1.OO%3E-07

-

h

.

G

**
. .ef 4



. - - . . - . .

'_%>- * . . . ~Yr_' '' N ." # W
_

# cccccccocccccccccccccccccccccccccccccccccccccccccccc*rzocococco
'

. -
O cacOcococccG*0cco 26-FEJ-94~10:32:33 Mi.:ccccccccccccccc
};" sis *******************************is***************************

] MI 2/NRC SPLIT:' MONROE WATER INTAK,E, SAMPLE #5.>

| $d#$}CTRAL FIL'E NAME:
, ,

. . .

L940551.FEV+
CAMPLE DATE: 26-FEB-94 03:30:00-

$ SAMPLE IDENTIFICATION: .L940551.FEV
TYPE OF SAMPLE: WATER
SAMPLE QUANTITY: 511.3000 UNITG; gram
SAMPLE GEOMETRY: LMAR500
EFFICIENCY FILE NAME: LMAR3do.EFF
***ar*******e**************-r************************** xw-*xu*

*
ACQUIRE:DATE: 26-FED-94'04:4.7: 40 * FWHM(1332) 1.CCs
' RESET TIME (LIVE): .5600. CaC * JEN3ITIVITY: . -

.L AF.d.D REAL TlME: 3600. O u '; * SHAPE PARAMETER a.

2.LAf 9ED - LIVE TIME. 3600 _dC * NBH ITERATION 3- ^n
*

-,f**3nW*********************- :: ),e * * * * * * * * * * * * * * * * * * * * * * * e* * r ; t 9 T w v e

*

JETECTOR: ORTEC * L IBRARY : M ASTEl ' . L 1 -
|ALIE DATE; '23-FCO-94 0/ 26.01 * ENERGY TOLERANCE _ G '/

4EV/CHNL: 4697016 * HALF LIFE RmlO. ' '

JFFSC',: 39.0232300 KLV * ABUNDANCE LIMIT '
-

*

4 * * * W Uf * * * * * * t :y * * * * * 4* r: m * e * * * W it:49********************: .t c * : t # h t :t

.,

. .-
ENERGY-WINDOW 40.29 TO 2058.J3

PK ;i ENERGY AREA- CK '. ira. FWHM CHANNLL LEFT 4 . 3. 3EL 'A(. NR ' .i '.,

.

'l O 74.53 44. .76 74.00 72 o . . . _ 02 3 L. . "'

2 0 92.24 5'/ . 137. . 26 111.60 100 10 1 6x o2 ?O 5
3 0 230.38 .31. 00. 1.S3 422.73 419 '? _ 1.L- s. 2a - .:
4 -0 511.00 177 116, 2.29 1003.14 997 .9e ',12-02 17.D

5 0 582.84 44. 31, 4.46 1156.00 1149 13 _ .1_5 -0 ;' 37.8
6 0 662.09 45. 40. 1.45 1324.82 1320 10 2.2SC 02 32.2
7 0 1356.03 21. 14. 3.63 2002.33 2796 14 5.0.',E-03 54 9
8 0 1460.02 179. 16 1.94 3025.32 3017 15 4. 9BE- 02 9.1
9 0 1764.56 46. 7. 1.33 3671.97 3664 23 1.2/E-02 21.4

10 0 2614 50 50. O .:. 6 4 5481.52 5473 17 .:..a35-02 16.5

PEAK SEARCH COMPLETED (REV 15.8 - ND PC VER'.; ION HOV 39)

PEAK DATA CORRECTED FOR ENVIRONMENTAL BACKGRJUNL
* AFTER ENERGY INDICATES CORRECTED PFAK

1 IT- ENERGY AREA BKGND FWHM CHANNEL LEFT DW C13 'UL; V. ERR F%T
I

2 0 .74.58 44. 08. .76 74.00 72 . _ , 1.2.1-02 30.9
2 0 92.24* 27. 137. 2.26 111.60 100 10 7.61E-03 ****
3 0 238.33* 14. 00. 1.53 422.73 41? 9 3."26 03 ****

511.00 KEV | PEAK DELETED |
5 0 582.84 -'44.. 31. 4.46 1156.00 1149 13 1.22E 02 37.8. |

-

.y

i7
. 662.09 KEV PEAK DELLTED

,
.,

, L;'~
3460,82 KEV PEAK' DELETED

.O 1356.08 21. ' 14. 3.63 2802.33 2796 14 5 33E-03 54.9
.



.. . . . . .. . . - . . . - . . . . . . _ . . . . . - . .. . . ~ . . . . - -

'., _ c . .. . ... . . - . . . . . -. . . .

.s C M4 44:2&EI.Z: ;23E|:AM.~ rhl ._ - .-. . . . _._ , - - _ .
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UNKNOWN LINE REPORTNUCLIOE {DENTIFICATION SYSTE
*

f,

. j. M
(ND PC, VERSION#

"" UNIDENTIFIED PEAKO DEC 88)h *+
e 5 -,

PAGE 1
IT ENERGY

,

',h. G AREA ,

BKGHD j'

FWHM-1 0 74.58 CHANNEL
" ~~*

t'
LEFT PW \2 0 92.24 44, <

27 .76 CTS /SEC % ERR88_ e '

3 0 238.38 137 74.00 ti
14 2.265 0 72111.60532.84 80. 1.53 6 1.23E-02 38. 9 2. 92E ;

.

\1087 44
_O 1356.08 31. 4.46 10 7.61E-03 **** 4.55E'

422.73 41921. 1156.#8
9 3.92E-03 **** 5.04E

4. 3.63 1149

13 1.22E-02 37.3 2 67E
2002.2 i

s ItRIG No f 2796
14 5.83E-03 54.9

.

MilCTTNG - MMe.RY. u ;i.? fA 1. 44 E-'

P;-( NijCL i t C-] . x:D-14 7 d NF. ;l . /c
*

H: C9wua 1. . UtlCAY10 E UCI / gram
.

= . .
1.00a . su 1.OOSE O11i - 2' 3 2

s .~
3 .1 '. ' 2C AUNo u'F503. '; 1 OOE -19 = . coot O

1.cOOE y.2 m ,' FA tUF ,13?;O Aar7. 90.5E m 30.:.-J aatC . OO *,
Aar

T~
A

;

' f
.

.

.

|n

t

.e

b

's
I ,
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. C .: T m =_ m. =..._ _ z r _ . _ . . .
- - - - 2::==:. - - .m^

- , a g . . . ~,

OCOOOCh,0f000000020000002OOOOOOOC00000C00C$C0000000000000000000
,

o
''

cOc''::c **0cccc00cc - 26-FEO-94-14:02:50 %3c00000cc000000cc
,

,

00************************************************************
.

:l

7 ROE WATER INTAKE #5
i .

.-.

:..m .- TRAL FILE NAME: L940561. FEN
'

*

',iC LE DATE: 26-FEB-94 11:40:00~
L,. . LE IDENTIFICATION: L940561.FEV
TYPE OF SAMPLE: LIQUID
SAMPLE QUANTITY: 497.6000 UNITS: CRAM
SAMPLE GEOMETRY ;; LMAC500
EFFICIENCY FILE NAME: LMAR500.EFF
****a**********sesvr**rc*xe*ww-*******************www*******s

*

ACOUIRE DATE: 26-Fkf:-94 13 ; OO : M * FWHM(1332) 1.086
MG3CT TIME (LIVE;. Jm00. '.A C * SENSITIVIT Y:: S.000
; LAP 3ED REAL ,IME: 3 :,0 0 . cC * SHAPE-PARAMETER 5 . 0 *:
iloPSED LIVE l i ME .: 3600. . * NBR ITERATIONS: 10.

,

*a e********ar$**** rem **.nr***. ,s*********************:: **:t***

*

D'2 'ECTOR : ORTEC * LIBRARY:MA3TER. LIE.
CAL d DATE: & FEB-o4 07: 20 : o.t * ENERGY TOLERANCE; 1.500 KLV
E V/CHN' .467.01; * HALF LIFE RATIO. C.OC
OFFSCT . 59.n232300 KEV * ASUNDANCE L!M1T; / O . 00';

*.
**a****c: c a r.x c t v:m e n e * * * c e * c .r w * * * * * * * * * * * * * c * * .:: 5 * * * * * * * r e - -

'
' ~~NErmV WINDOW 40.29 TO 2050.03

it :1 LN. RR. AREA MCNL' FWHM CHANNEL LEFi PW ClU/';LJ 7,E R * n' i '

1 0 75 78 /4. 163. 3,.04 76 56 71 11 2_0/r 02 35.
.? O 238.30 60 90. 1.03 422.56 417 10 1.90E-02 31.
3 0 M1.36 ~0. 54 l 13 663.27 660 9 G. 2dC -03 54.L
4 0 510.a7 215. 76. 2.09 1002.86 995 17 5.98E-02 12.4 1

-5 0 609."4 33. 37. 2.09 1212.52 1209 ? 9.27E-03 39.2
6 0 662.80 37. 106. 4.06 1326.33 1314 2 <! 1.03E-02 85.7 |

7 0 1460.46 186. 9. 1 82 3024.53 3015 l'7 5.15E-02 9.9 |

8 5 2613.84 32. C. 2.19 5480.11 5473 17 8.90E-03 2e! O 1.n3E+00 |
9 5 2615.7(, 26 7. 7.19 5484.20 5473 17 7.19E-03 28.6 ;

PEAiK SEARCH COMPLETED (REV 15.8 - ND PC VERCION NOV 89)
1

|

PEAK DAfA CORRECTED FOR ENVIRONMENTAL 8ACKGROUND
'

* AFTER ENERGY INDICATES CORRECTED PEAK
.

,

1
1

!

1PK IT ENERCY AREA 8KGND FWHM CHANNEL LEFT PW CTC/3EC '.E R R FIT I
-

O 75.78 74. 168. 3.04 76.56 71 11 2.O'/E-02 35.C i
O 238;30* 1. 98. 1.03 422.,56 417 10 3.03E-04 ****
O 351.36 30. 64. 1.13 663.27 660 9 8.24E-03 54.a |4 0 510.87* 18. 76. 2.09 1002.86 995 -17.4.?'7E-03 **** I

609.34 KEV PEAK DELETED
662.80 KEV. PEAK OELETED

1460.45 KEV PEAK DELETED
2613.84 KEV PEAK DELETED
'2615.76 KEV PEAK OEtETED-
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NUCLID IDENTIFICATION SYSTEM (ND PC YERSION DEC 88) |
~

,

UNKNOW LINE REPORT ** PAGE 1 *-
,

e
-

). ,

l DENTIFIED PEAKS

IT ENERGY AREA BKGND FWHM CHANNEL. LEFT PW CTS /SEC % ERR %EFF
'..;,.

O 75.78 74. 168. 3.04 76.56 71 11 2.07E-02 35.8 3.04E+00 .

!0 238.30 1. 98. 1.03 422.56 417 1C 3.03E-04 **** 5.04E+00-

3 0 351.36 30. 64. 1.13 663.27 660 9 8.24E-03 54.5 3.86E+00
-

TINE ; NOT MEETING SUMMARY C::I TERI A

) uK EJCi IIM? ENL RG'i Di~ CAY UCI / CRAM ABNDIFF FAILED,

:H 232 238.65 1 OJE <r. 1.0000 0 7.314E-1(: 2 5 . 03'| ABN'
<

A-226 3'; t <> 2 i600 ; r. L.000E o 3.11SE 27,.'?(ii ABN'

4

|

t
4

>

.

i

4

s

e

O *

4

* *
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!;.NUCLIDE|IDESTINICATI N QYST5M (ND PC VERSION DEC 88),
#

j SUMMARY OF NUCLIDE ACTIVITYo PAGE 2 i
.

7 . , .
.

. . '. e ,--

.

3 T TAL LINES IN SPECTRUM 4
' '

PENTIFIED PEAKS 3 |
:

' ,,.) 4TIFIED -IN SUMMARY REPORT 1 25.00% |
9

~

' *
.. ; l.

4 |
*

|" ACTIVATION PRODUCT
I1-SIGMA

NUCLIDE SBHR HLIFE DECAY UCI / GRAM ERROR ?.E R R

Ah1L-511 AP 109.70M 2,000 1.G?6E -8 4.040E -8 213.06
|

*

l

l

!

!
.

N

. .

s

8

e

. ..
D

'

g .
-

,. .,

p. . , . ,u ..
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,. .. . 7'
' scace y c ccccccc c c c c cc c cory.::Occccc e cccc c ep o cc cc ccc cc c c cc cc c cccc , ;

cacccc cecccccccc 26-FEB-94 14:01:16 "' coc0cccccccccccca '-

cec ***********************************************************
'

4ROEWATERINTAKEtF[ts[
I

H
]. _ _ .

*
|TRAL FILE NAME: L940561.FEV +

' LE DATE: 26-FEB-94 11:40:00
SAMPLE IDENTIFICATIOM: L.940561.FEV *

TYPE OF SAMPLE: LIQUID
3 AMPLE QUANTITY: 497.6000 UNITS: . GRAM |

3 AMPLE GEOMETRY: LMAR500
''FT'ICIENCY FILE NAME: LMARt00..iFF
e nva;4m**********t-ce****e : e***c***gwem********* cue ********

*
.f;WU iHL DAfE: 26-F CL - 94 13 : N 30 * FWHM(1332) '.886
%: 36 . .IME(LIVE): 3 /,m. C * 3EN31IIV1TY. .309
.AP3ED RE/sL TlHE. 660(. xC * 3HAPE PARAMElER - '.0',

../.i"ic!D L J '/G TIME; :.600 C * NBR I TERAT ; ON3.; 1. 0 .
*

u sewwksu rt s cws*m ees*ent en var m***t**tscw2***ws*wwravwmna '

$

. uC ) Of t - OR TE C LIGRANY:MA31LR.L'E'''

JAL i tS . OA TE ; 23-FEC-94 0? 0 :01 * ENERGY TOLJNAND' '. Oi KUV
.Y/CHNL. .4(a7010 * HALF LIFL RAT 10. 00
OE i . 39 3232300 KC * ABUNDANCE LIMIT 70,00?

t

= a s s t * n. * m w e n v * w w w t u w g t t u .e x m s a ,. e r w * v s a m * * v e * * * w * * * w n c w w w s t re -

.3
.)

ENGNGY , i c . U O '. J 40.29 O 2858.03

I'K a '. ENel(GY AiE6 DK; , - WHM CHANNEL LLF1 PW J:L aC ..- |:R FF.

i O 76.70 ' 1 ,, 1 73 ' 04 76.56 11 11 z . 0. - 02 35.3,,

2 0 230.30 oC. 90. 2.03 4 2 2 . '.> 6 417 10 s . '.'U . - U 2 31.4
3 0 351.36 50. ,4 . 1.13 663.27 660 '2 .2. W- 03 'A . 5
4 0 510.07 215. 76. 2.09 1002.8c 995 17 2.98E-02 12.4
S O 609.M 33. 37 2.09 1212.52 1209 9 9 . 2 / E--03 3? .,2

6 0 662.00 37. 106. 4.06 1326.33 1314 24 1.03E-02 85.7
7 0 1460.45 106. 9. 1,82 3024.53 3015 1/ 5 .1'd tH.-0 2 9.9.

U 5 2613.04 32. O. 2.19 5480.11 5473 17 a.90E-03 24.0 1.03E400
9 5 2615.76 26, 7. 2.19 6404 20 5473 17 7.19E-03 28.6

PEA}k UEARCH COMPLE!EO (REV 15.0 - ND PC VEROION NOV 89)

''>ULSE-PILE-UP CORRECTED DATA. CORRECTION : 1.000
UNCORR. LIVE 1IME: 3600 CORRECTED LIVE LIME: 3600.

PK IT ENERGY AREA BKGND FWHM CHANNEL LEFT PW CTG /3GC 'AERN

1 0 75.78 74. 168. 3.04 76.56 71 11 2.0/E-02 35.P..

2 0 238.30 68. 98. 1.03 422.56 417 10 90E-02 31.4
0 351.36 30, 64. 1.13 663.27 660 9 8 24E-03 54.54

0 510.87 215. 7(, . 2.09 1002.86 995 17 . 90E-02 12..4
0 609.34 33. 37. 2.09 1212.52 1209 9 9.27E-03 39.2

6 0 662.80 37. 106. 4.06 1326.33 1314 24 1.03E-02 85.7
7 O 1460,,45 186. 9. 1.82 3024.53 3015 17 5 15E-02 9.9
8 5 2613.84 32. 8. 2.1? S480.11 5473 17 a.90E-03 24.0

**

2 5 2615.76 26.. 7. 2.19 5484.20 L473 A7 / .196-v3 28. o
s

PILE-UP CORRECTION'COMPLPTED
_ _ _ _ _ - _ _ _ _ _ _ - _ _ _ - . . _ _ _ - _ _ _ _ _ _ _ _ - _ _ _ _ _ _ - _ _ _ _ _ _
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'.NUCLI,DI IDENTIFICATION SYSTEM (ND PC, VERSION DEC 88) .
NUCLIDE LINE ACTIVITY REPORT o. PAGE 1 +.

ELAPSED LIVE TIME: 3600. (PILE-UP CORRECTED).

ION GAS.
, ,/ MCI / 1-SIGMA.

j IDE SBHR ENERGY AREA BKGND %ABN %EFF GRAM ERROR
XE-135 FG 249.79 O. O. 89.90* O.000E+00 .OOOE O ..OOOE O

608.18 33. 37. 2.89 2.587E+00 7.750E -7- 3.038E -7

ACTIVATION PRODUCT
UCI / 1-SIGMA'

NUCEIDE .?UHR ENERCY A R ', UKGND |;ADN 'LEF F CRAM ERROT4.

.TNIL 511 AP 511.00 21 :, . /6 96.737 2.943rI+00 2 201E -/ 2.01/E -O

. ''.3) ON FRODUJ1
UCI / 1-31GMA |

'UCLIDE CCHR E NERU' ANJr L%GrJO ?.ADN ". E R 3 RAM ERROR
?U-toa FP 4' ? 7 . 0. - 1 o. 89.00* O.OoOE+00 000ti O .OOOE O

"

'.60 2.507E+00 3.481E 7 1.365E -7610. _ '/. ,

< > 1 7. / FP ,61. a%. .s.22* 2.435Eeon 2 . 6')8E a .312E --a |'

. A T UH/.L PRODUCT
UO; / 1-31GMA

4UCLIOE SOHR ENERui ARi:. A UKGND I;AUN t.EFF LNAM ERROR
' 40 NP 1460.81 186. 9. 10.67* 1.362E+00 1.926E -6 1.910E -7 |:

-'' 22L NP 136.21 O. 3.28 0.OOOE+00 000E O .OOOE O'

l 261. T . O. 49 (1.OOOE400 .OOOE O .OOOC 0*

295. . C. 1Y.20 0.000E+t.O .OOGE O .OOOE O

3 S l . '.' ' % 64. 3/.20 3 . fu,1D'OO 3.1191 -a -.6'r/E -8
601.3. 7 4<. 30 2.SU7C+00 4 . /.O S L -O 640E -C
1120.? -J l' 10 O.OOOE+00 . 000|: a .000E O

12 3 ft .1 - O. O. 5.94 0.OOOE+00 .OOOL O .OOOE o
17 64 . d '. O- 15.80 0.OOCE+00 .000E 0 .OOOE O,.

2204.22 v. O. 4.90 0.OOOE+00 .OOOE o .OOOE O

TH-232 NP 230. ., 6" ')8 . 44.60 5.044EiOO 4.SO/E -3 43GE -O
33G.32 O. O. 11.40 0.OOOE+00 .OOOE O .OOOE O
727.17 O. O. 11.80 0.000E&OO .000E o .000E O
583.14 0. O. 30.25 0.OOOE+00 .OOOE O .000E O
911.07 O. O. 27.70 0.OOOE+00 .000E O .OOOE O
9 69 .1.:. O. O. 16.60 0.000E+00 .GOCE O .OOOE O

2614.66 32. G. 35.86* 0.083E-01 1.617E -7 3.638E -S

h

..

4

*
.s a
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'

NUCLIOE IDENTIFICATION SYSTEM (ND PC VERSION
DEC 83) ' PAGEA ""

k-UNKNOWNLINEREPORT
2

~ ELAPSED LIVE TIME 3600. (PILE-UP CORRECTED)
a

f' DENTIFIED PEAKS

W' IT- ENERGY AREA BKGND FWHM CHANNEL LEFT PW ' CTS /SEC % ERR %EFF
t
#

1 0 75.78 74. 168. 3.04 76.56 71 11 2.07E-02 35.8 3.04E+00
2 0 238.30 68. 98. 1.03 422.56 417 10 1. 90E--02 31. 4 5. 04E+00
3 0 351.36 30. 64. 1.13 663.27 660 8.24E-03 54.5 3.06E F00'

5- O 60'>.34 33. 37. 2.09 1212.52 1209 9 9.27E-03 30.2 2.SOE+00
3 5 2613.84 32. C. 2.19 5400.11 5473 l '. U.90E-03 24.0 0.8CE-01
9 5 2615.76 26. /. 2 .1') 5434.20 S473 L/ 7 1915-03 20 6 G.30E-01

.INES NOT HEETING CUMMARY C.PITER16

'PK NUCLIDi. EHEINY | iL: .. D:iCAY UCI , CHAM OSNDIFF F AILt.i -
2 TH-232 238.63 1.00E+10Y 1. :>00E. O 4 ., 53 /E -6 45.152 ADN
3 RA-226 351.92 1600,00Y 1 v00E O .5.115E -n 5 3 . / M'. ADN
5 RU-103 610.33 39.350 1.001E O 3.401E -7 5.922 ABN
S XE-'135 603.13 9.11H 1. 50F 0 7.750E , i .t k ACN
5 NA-- 226 609.31 1 (,00 . 00Y 000L 0 4.20SF -P $3./79 ABN
9 TH -2'J,2 2614.66 L.00E '.0Y 1 000E o 31/C 1. i S? AOh

,

e

.*

g

'd e
e
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NUCLI IDENTIFICATION SYDTEM (ND PC VERSION DEC 88) ,

SUMf1ARY.OF.NUCLIDE ACTIVITY 4 .- PAGE '3 -

J.,.

TOTAL LINES IN SPECTRUM 9
i DENTIFIED PEAKS 6

4TIFIED IN SUMMARY REPORT 3 33.33%
> . .

CTIVATION PRODUCT
1-SIGMA

NUCLIDE SBHR HLIFE DECAY UCI / GRAM ERROR SERR
ANIL-511 AP 109 . '7 0M 2 . 0'io 2.281E -7 2.817H -8 12.35

' TISSION PRODU i
c;1GMn

NUCL.DE CCHD HL1?E U :. UCJ / GRAM ET:RON 7;E N R'

;3-137 ~~i' 30 1/7 . 'o 2 (,9sE -a . 31';.t. -n 1:s lo;

,

NATUlF.L PRODUCT
-31GMA

- : i.i_ C A i UCI / GRAM ERHO: !.EURNUCLII)E ODHi' IIL

A-40 NP 1.28E 09Y :i ) L.92(,E -4, 910E -7 9 . :?2,

e

3

k
'

.

l
:

.

%

!

!

1

a

e#

%

e
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.

i MINIMUM DETECTABLE ACTIVITY REPORT (ND PC VERSION SEP 89) *--,, .

4 PEAK WIDTH = 3.00 FWHM. CONFIDENCE' LEVEL = 4.66.
ii

MINIMUM
IDE GKG ENERGY UCI / GRAM

- *.:.;

4 BE-7 54. 477.59 1.5160E-07
' NA-22 22. 1274.54 2.3069E-08

NA-24 16. 1360.53 2.2710E-08
CL-36 5. 2167.51 0.OOOOE+00
AR-41 21. 1293.6.. 4.6370E-On
3C-46 44. 1120.5_ 2.9219E-OS
CR-S_ 70. 320 . O P, 1.4432L-07
MN-5G ?O. 834.37 1. 0314 E. -O C
MN-u, 40. d46.!" 3.6331E-00
TE-59 '/ 4 10 9 9 . '.L.' 3 . 7 683E --O!
C O ." 122. 12' o.- 1.4796E-ari/
20-5- dJ R 1 0 . ~/ . ,J .1631 f ~ -O L

.J O - 6 4S. 133'/ c- .$.4297F-00
; 1 - G .) 15. 1481.n. 1.5095E-07

'';U - 6 4 26. 1345.90 5.9209E-OG
?N -6 29 1115 52 4.6566C-Of
iN- / H _m . 438.6. 1.7432L-0f,

WJ - 7 ''O. b b'/ . - - 3 9974L-OL_>

.i E - 7 60. 264,6' 2.0350L -or,

. R-0;; 49. 554.1 2,4591L-01

GR -P ;3 . 301.3C S.5927L-O/
XR-85 95. 513.9'i 5.1302E-06 ,

V -85M 113. 151.10 2.2169E-08
'37 66. 402.M O.4010E-On
30 75_ 196.32 7.1535E-Od

' ''

i<B-i 18. 1836.0; 9.4720E-06
RD-09 26. 1031.R: 5.2204E-06
3 R -- J _. S. 'ela.'"- 2.2240C-Ol
Jii-8 :~< ri J. 6 . 231.6') 4. 7806L-0.3
^

.iF'- 9 1 27. 1024.M . 5295E~ OF.
OR-92 21. 1303.94 4 . 28 7 4 E--On
Y- 86 10. 1836.O. 'c.7446E-OO
Y-91 24. 1204.90 7.6204E-06
Y-91MO 59. 555.57 2.2144E-OU
Y-92 32. 934.46 2.2495E-07
Y-93 02. 266.90 2.3513E-07
ZR-95 36. 756.72 3.3962E-03
ZR-97 40. 743.3< 2.2580E-OU
NO-94 51. 702.63 2.0639E-05
NB-95 52. 765.79 2.2906E-OS
NO-970 31. 1024.50 2.2893C-06
MO-90 '7 3 . 257.34 2.1201E-08

'

MO-99 28, 739.58 1.2874E-07
TC-99MD 116. 140.51 1.4061E-OO
RU-103 53. 497.08 1.3101E-ou
RU-105 32. 724.50

~

4.6012E-08
RU-106 48. 621.04 1.8337E-07

05 70. 318.90 7.6637E-08
10M 49. 657.75 2.OO69E-03
09 83. 88.03 3.8173E-07

%-

S*O

S

4

.

_ _ _ _ . _ __ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ . . _ . _ _ _
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^
PAGE 2.

*
PEAK'W OTH = 3.00 FWHM. CONFIDENCE LSVEL =*,4.66. '

- ). ,, s:
MINIMUM

LIOE- BKG ENERGY UCI / GRAM

b 13 55. 391.69 2.1241E-08'.. . .ns .

&. 22 50. 563.93 2.4745E-08
SB-124 47. 602.71 1.7799E-08
SB-125 72. 427.89 5.7178E-08
TE-123M 92. 153.99 1.32?OE-08
TE-132 69. 228.16 1.3284E-08
I-131 68. 364.48 1.0264E-05
I-132 37. 667.69 2.9463E-08
I-133 49. 529.07 1.995EE-03
1-134 37. 847.03 9.6286E-OU
f-135 17. 1260.41 8.SO71E OO
XI.-131h 116. 163.93 6.3091E-07
|E-133 67. 80.99 4.1147E-08
XE-133M 85. 233.22 1. 297/ E -07
XE-136 89. 249,''o . 0106E -08'

XE-13bM 42. 526 S6 2.7167E-06
XE-130 65. .:SO.3L 9.OO33E-06
C3-134 39. 604.70 1.6202E-09
00-134M 120. 12/.%. .i . 5 20.'J - 0 7
C S -~130 35. u10. M 2 O lf">C -O O
03-L33 20. L435.06 " .1210E- 0 7,

,

UA-133 84. 3b6 OO 2 6996E-06d

8A-139 116. 16S.85 1. 8 4 3','E -0 7

-140 55. 537.32 6.9638E-08
|

'

41 112. 190.22 1.7171E-06
40 10 1596.49 1.9803E-DO

d$-139 116. [6'.a5 1.S$08E-00
CE-141 90. 145 44 2.4423E-OC
CE-14L 7/ 293.26 .5062E-03'

,

CE-144 136. 1 J.3 . 5 1 1.2762L-07
ND-147 9 8 .. 91.11 .310E-00*

IU-152 52. 344.2' 4 7420E-OC
EU-154 22. 1274.45 6 4937E-08
HF-101 53. 402 03 1.9032E-OO
W-187 4 7 ., 479.S3 0.6577E-03
HG-203 74. 279.19 1.8022E-OS
RA-226 73. 609.31 4.7197E-08
TH-232 61. 2614.66 0 OOOOE+00
U-235 I J,3 . 185.72 2.5229E-03
U-238 121. 131.20 6.32S7E-08
NP-239 109 106.13 5.7276E-OO
AM-242 64. 59.54 1.0946E-07

1-
.,

,

.*

.

4
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-, m

c a c c c cc c c c c cc occcc c e s y cc c cccocococ oco c c c c * * * *c c ca m c a ca,* ccc ccc a
accoscacacecoaccc 27'FE?-94 02:33:26 ****cn**cccc*coce
.coce******j***************g***********************************

-

i

ERMI 2/NRC SPLIT: MONROE. WATER INTAKE. SAMPLE 47.
'

.. . .

TRAL FILE NAME: L940581.FEV . -,. .e
* -LE DATE:- 26-FEB-94 19:30:00
SAMPLE IDENTIFICATION: -L940581.FEV
TVPE OF 3 AMPLE: WATER
%~.MPLE QUANTITYi 5 4 4 . 3 0 0 '' UNITS. grwn
3AMPLC GEOMETRY: LMAREOO
C ?.CIENCY FILE NAME: 2,r1 AR iOO . EW
r x4+s*mcoma****wrce***et.:a tmr***xtece <e*stece**e - 9 r;: c z . c

.

!.01 E D A T C' ' 26-f eu- 9 ; 20 0: 07 * FWHM(13' . 26,

,T ;iMC(LIVE 1, ', , O ' OdC 'J t: i; 00'

. '01.20 rd. AL T i, ME '.4. ; .i" ; .;: f i t.i . 0 '.
' *

m ': : D t., t. V; I IM . . 4S - V. w
s

e
. stence.2. ! um ,tc -# - + 3 nt ; + vr e r i

F

,pAny Mngity _von ,y;re e *
' * r.NFRGY f0L R AW. -no K: 'i..m i c M T/., ,

IlAL F .]; , i J. O M6, . 9 7 0 .t. <,i t<

'" 3232I,0
_ VU P.'e A N M',

w cw: nw eno rasse s rw r w<

|
'

' *:

1 . HF. W.'i . : 't n .'
i

l
,,,,%-.. .~ 6

,re.J . .....s , .. ,t
, , . ., -c,

.a ..

1

'

Ma . '.e t . '3. 00 A20 : .5 5 E ' ) ' '.' U . c>

7 1 '5 604.'/2 s.'/. J '. 480 -O' 2 5 . /. I31. i a

1 .t._ M. ;1. 2.10 1004.':7 'PJ/ . 3.03E-02 l'
"

|
'1. 1 . '',1 1212 44 1200 1. 2.37E-02 19.1 |0 609.31 Ub. 5

'
; 0 634.98 31, 19. L . JA 126/.09 1262 LO J.62E-03 42.<,

O 1120.84 46, 21. 1.35 2302.49 2295 12 1.28E-02 27.;..,

1

0 1377.52 24- 4. 1.32 2047.96 2843 1.1 6.S3E-03 30.3 1

D 0 1460.,97 213 21. 1.77 3025.6a 301P 1 '/ S.920-02 9. /. I
j O 1764 '77 54. 11. 1.90 36/2. 14 3661 . ' ' t.50li-02 18.1"

,

1

PEAK SEARCH COMPLETED (REV 15.C .m !t '/ERS ION NOV 89. !

1

PULSE-PILE-UP CORRECTED DATA, CORRECi1ON - . 000
UNCORR. L1VE TIME. 3600 CORRECTr.'.D L IVE '' ! ME. : 3600. |

|
|

w 'IT ENERGY
ARb.t}

BKCND FWHM CHANNil. I . '' T 9W C i';/'DT .t.a?

1 0 -230.50 85. 69. 91 423 00 420 7 2.3SE-02 20
*

O 352.04 09 19. 1./3 66- 650 .t/ 2 av -O:' i' ' I
''

.. ,

~

O 511.54 143. 131. 2 JO 10 04 .. ?" ' ' 16 4 'n - 02 . I.,

1

0 609.31 ab S1. 1. ',1 1212 44 l '.> o n L .;, 2 . ', / E - o ' ? L '.' I. i.

1

O 634.98 31. l',' . 1.34 1267.09 1262 10 C.620-03 42_64 . . .

6 0 1120.84 46 21 1.35 2301.49 2'?"5 12 1.2H>;-02 2/ 4

7 O -1377.52 24. 4. 1,82 2847.96 2843 11 6.53E-03 33.
3 0 1460.97 * *213 . 2'. 1.77 3075 o4 3013 17 5.92F:~02 9 o

J 1764.77 S4. , 11. 1. '/i > 367 2. .. ; 360. ZZ 501-vi iv,1.. .
PILE-UP CORRECTION COMPr.r TED.
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NUOLIDE IDENTIFICATION SYSTEM (NO PC VERSION DEC 88)
"NUCt.IDE LINE ACTIVITY REPORT -

'PAGE 1
ELAPSED LIVE TIME: 3440. (PILE-UP CORRECTED)

.:
!

*

310N' GAS *

i A]. I D E S B H R
UCI / 1-SIGMA:. ..

ENERGY AREA BKGND %ABN %EFF gram ERROR
XE-135 r"C 249.79 O. O. 09.90* O.OOOE+00 .OOOE O .OOOE O

600.18 85. 51. 2.89 2.557E+00 1.704E -6 3.255E -7

AC . A ". .l o t ' PRODUC1
UCI / 1-31GMA

NL ih, E Ni Ni',Y ATU :- MOND 'AIP, 'A E F' g r itru LRi ON'

-

A h '. S11.00 1.' ' 7,1. W, . l . ; * " 94 LL +')O 1.042E -7 07CE'' '
. .

A' ? '; ', G ., 99,93 O.000E-+00 .OOOE O OOOC 0. ,

, bel.400 d.3S2O -O 1 344E2120.- . 71 99.9'N 1 '
.

PN ''"JOi'

UCI / 1 GIGMA
'

'Ri. !2 sc.NL) '!AUN ?Ei: gr an, a'RORil . . n -- E.NEUGY :

. PD .13 0 19.00? O Good +00 . 000u- 0 - )t uM,a? <

' '' r, . r,0 '"7!s00 7.100.1 ; ~1;;r -,LO. .
. . ,.

~

E : / /, . c, ;_ d. 6,39 0 . 00 T' %O .OOGE '.) . )OOF.''

47' !?O !; , O '> 9 ,, ', 'j 'u O . 000[ 4 O() . O()O r, O nO(jg 0

16 3 ',3 O. 10.IS 0.OOOE+00 000E O .OOii O,.

600.56 0. O. 17.80 0.OOOE+00 .OOOE O .OOOE O
635.90 31. 19. 11.32 2.510E*00 1.505E ~7 6.41SE -8

; f
. .

.n. s 'n ,;';._

UCI / 1-OlCMA4

.a N: Q: E NENG' AFC f. 7.ONE ?.Af:N "EFF gram E h' ROT;.

d. 1660.11 2 . ., ' . . 10 . c, 7 * 1./,o2L+00 .022E .', 1..31E -/,

,l6 b. 106.21 O. ' 20 C . OO'C : OD c 000[. O OOOE'
i

1

M1,98 O. O /.49 0 . OO OE a-O O .OOOE O .OOOE O
1

'/9! 21 C O. 19.20 0 000E400 000C .oOui G '

351.92 G?. 79. 37_20 3.3S6ErOO 3. SO4E --O 2 m 34E ,

609.31 85. 51. 46,308 2.507E+00 9.798E -G 1.071E -u
1120.29 46. 21. 15.10 1. 654E+00 2.550E -7 6 912E -a
1238.11 O. O. 5.94 0.OOOE+00 .OCOE O .OOOE O |

l'764.49 54 11. 15.80 L.10SE+00 3.973E -7 7.131E -3 l

2204.22 O. O. 4.98 0.OOOE+00 OOOE O .OOOE O
Ti l -231 NT' 733.63 35. 69 44.60 5 041E+00 5.191E a 1. 0 6 2:~. -a

'.>3C 32 O. O. 11.40 0.OOOE+00 OOOE a .OODE O
727.17 0. O. 11.u0 0.OOOE+00- .OOOE O 000E O
503.14 O. O. 30.25 0.OOOE+00 .OODE O .OOOE O
911.07 O. O. 27.70 0.OOOE+00 .OOOE O .OOOE t

|969.11 C. O. 16.60 0 OOOE+00 .OOOE O .OOCE o '

2614.66 O. O. 35.06* O.OOOE+00 .OOOE O .OOoE u

|

|
|

..

'. . .
1

**
.y , .

_ -_ _ _ . - . - . _-. __.--____.__ -_- - _-___----- -
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NUCLIDE IDENTIFICATZON SYSTEM (ND PC. VERSION DEC 88) o 1
^ *

UNKNOWN DINE REPORT PAGE 2 !,

ELAPSED LIVE TIME 3600. (PILE-UP CORRECTED)+

DENTIFIED PEARS4

,. k.-
" ' ~

j.

;% IT ENERGY AREA OKGND FWHM CHANNEL LEFT PW CTS /SEC % ERR tEFF'

1 0 238.50 85. 69. .91 423.00 420 7 2.35E-02 20.5 5.04E+00,

5 0 634.70 31. 19. L.34 1267.09 1L'2 10 8.62E-03 42.6 2.51E+00
7 0 1377.52 24, 4. r.C'c ".: W.7 . 9 6 2843 12 6. 53E- 03 30. 3 42E+00

:

1
1

i NE.fi N0i :k C T I N(.'. LUWit 'e ( . i l ' '.~ 41' t o,

;
" ' )'l ens r G C.. ; '. C', ENERi"/ , li. 2 E ro'/ u.' C ! < .i t ua . ir, !n '. FAILSI,

0.. t'
_ 1< LE - ' '

AEiU'ti- ? Z t.; a
'' '
,, r ie . ,

4 , G, t o., t ,10 . ~, , L , i 'o , : o ,1. .. rU: A:3N'' ' '
.

| 6 _ , . . i > t ' ', ( 1 ? O4 i. 'tilN
' '

Got . .
- '

;. .. t>on:. J L.50'.h. - L- AGNi i 1.20 03'3. )O v
., ,

,

.5 . S I,2I.. -? r 0 0 '. AriNC" 46 13 'O ' C ' J,L' l . Of IOf, '
,

i

/

o

-

i

4

4

*
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4
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t
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'NUCLIDE ZDENTIFICATYpN SYSTEM AD PC VERSION DEC,88)
PAGE 3*SUMMARY'OF NUCLIDE ACTIVITY

TOTAL LINES IN SPECTRUM 9 1

l' DENTIFIED PEAKS 3 i

STIFIED IN SUMMARY REPORT 6 66.67?,
J

. < .| m s 4 1

.,)
IACTIVATION PRODUCT *

i 1-GIGMA 1

tKJOLIDE OBHR HL. I F C~ "tCAY UCI / <.1 r a ns ERROR ?, ERR

. s; : L * .1 AP 109.lOM 1. ',00 1.'042E -7 _' 078t? -8 l9.95'
.

l
4

'' t J r . "f:':0UC
_-GICMA

'.i Bl ;. s' I IL I F', I ? .^ ' UDI ,9r am EIU:OP AERR,

O .4f' . .'l;3: iG <Y _ . Di m ' 0"2r 6 031L: 7 9.5S.

., . Ic 71; -U 19.10i; j (, 3 0 ". .- ' .r i n. 30t:>
,,

,
f

~

%

e*

%

'

.
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", MIN,IMUM DETECTABLE ACTIVITY REPORT (ND PC VERSION SEP 89) *
v4 * -

w .-
,

i

j}'PEAKWIDTH= 3.00 FWHM. CONFIDENCE' LEVEL = 4.66. |
|'' MINIMUM 1

IDE BKG ENERGY UCI / gram j.a
,6. .h )

* '

. BE-7 49. 477.59 1.3184E-07 4

9 NA-22 21. 1274.54 2.0586E-08
NA-24 13. 1363.53 1.8053E-08
CL-38 12. 2167 51 0.OOOOE+00
AR -41 16, 1293.64 2.771GE-OH
SC-46 66. 1120.5; 3.2676E-00
CR-51 75 320.00 1.3631E-07
MN-54 37 07 D 1.9220E-08
MN-56 53. 0 4 6 . ~"- 2.4950E-00
CL-S" 3M 1090 2: 4.3287E-O'.
CO-57 L36. 12? 06 1 426fE-OH
CD-LC 47. UJ O . 7< 2 1146E-OS
C0-60 4S. 1L32 4'a 3.1325E-OC
Ni~65 a .. 482.06 8.1721E-OD
CU-64 10. 1345.90 7 . 2221E-- 06 .

IN-65 27 1115.% 4.103SE-00
/N-69M '1 433 l. 5994E-Un, ,

63-70 49. 559.10 3 542HL-OP
3E-75 ' 764 2,'. 2 0 7 7,'E-O"

CR- 8'c S4 L 54. K 2.3230E-OS
JR -134 3' 081. R 2.0503C-07
KR -85 116. 513.99 5.1778E-06
K -85M 102. 151.18 1.7106E-OS
" 37 64. 40"'.50 . 0430E-Of-,

;P 132. l'? 6 . 6.1,996E-0"
Rt:- Bf, 10 036 0; 1.4690E-Oc
RB-09 .2 / t031.On 6.30162-07
OI-85 l i t, . 1. 2 2 . 24:39E-00
3R-a5M 72. 231.6- 2.SO59E 06
3R-9: 26. 10 2 * . 7.'. 6.3851E-OC.
SR-92 L7. 1303.74 2.9017E-03
Y-DC 18. 1836.01 2.5063C-00
Y-91 27. 1204.90 7.3796E-06
Y-91MD 42 555.57 1.6146E-0C
Y-92 37. ?34.46 1.9042E-07
Y-93 85. 266.90 2.0755E-07
ZR-95 53. 756.72 3. 7625F- 08
ZR-97 40. 743.36 1.9991E-08
NB-94 ,5 8 . 702.63 1.6272E-nu
NS-95 43. 76,5.77 1.9013E-OO
NB-97D 26. 1024.50 1.0562E-06
MO-90 93. 257.34 1.9920E-OC

i

MO-99 48. 739.30 1.5274E-07 '

TC-99MD 110. 140.51 1.2407E-08 I
1RU .LO3 66. 497.03 1.34392-08 |

RU-105 30 724.50 3.614SE-OO |RU-106 47 621.84 1.6572E-07 '

" 105 76. 318.90 7.1059E-OO
.10M 40, 657.75 1.6560E-08
.09 101. 80 03 3.0459E-07

Q;

..

4

4 .. , .

*
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PAGE 2e .

PEAK WIDTH = 3.00 FWHM. CONFIDENCE LEVEL = 4 .e66:

MINIMUM
P 'LIDE BKG ENERGY UCI / gram

13 64. 391.69 2.0924E-08 |4
,

. 22 50. 563.9? 2.2418E-08 !
G8-124 50. 602.71 1.6762E-08 |S3-125 62. 427.89 4.8461E-OO :
TE-123M 104. 158 ?', 1.2904E-OO I

Ti-132 7S. 228.16 1.256SE-OC
1 131 69. 564 . 4 r/ 1. 6 'c' 53E - Oa

l ', ? 47 667.V '' 4129D-nc> .
;

a7 , ' '1 i; ''O/E M )
'' '

.
,
'

3b. 147.U : .( 941E -DO '

L n, . .i. .s
., , c -, u :u. .. ..,u>.,,,

.30s.

- a .' 1 h 120. le ? : '124 4 E - ;7.

. . ~ , .n...,. .>O. . e. , : . : . , , .
.

, .._.a... ..

r, . . , , , ,, . 1 .,,. .-,

s a al .e r, . ,n.>., x . x a ., , L ,3 .,a ,,.a.

; , ' 3 ', an. ?49.," i. . 5'. OE - 06
13Sh 44. S ? 6 . b .- O._.540L-05'

''!' ;?U , ? bn .. . . .. O ', ' % l: sw,

.i39 A2. 604 7' A 32E-O.1. . .

L '4ti 12 ', . L '7 . 1 1/T M-07
E;6 n'

" ,J 8 . ', 2 L333E-00.

1. , / ,< .,e.. .c
. , . . . , ., , , ,, l;.- Lo, ,

..a.

,, L J .r, , , , ,
,.~$ ie , . . r , ' "' 0 ,

,"o,. , . ..* , *-iJ2. % JL 2 ~ .J. a

M-133 '1. 356.00 2.2009C-UO/

" "' - 13 9 128. 165.85 1.2101E-07
''o C. n.7 - " ., r,14 3 E - ., *.. .

3 .i 109 .. ') f i . '' "I .^ 9 9 3 - ', '4 ..

ido i 1 , . ' , l '. i ''? Y .):,

V ''f, l <f 's , . ;.4076i-06
. ., , .< , ,,,

s 0. .k (, & I.. # .L . .a f Jg.

s ~ w ..,
2 .. , . .;. a . t ., c.3,,_->>

. , a .1 ( /, . 1. ', L * > e,.r a y
-2., 9T, "- i 1 G200E-00.

L. Z 7 ': 341.2 ' 0 ?64 t'.-m.
. 1 54 2.t . 1274 45 5.7917E-OC

-Lill 43. 132.03 L.5649E-OH
M 187 50. 479.53 6.1351E-OC
: iG -205 38. 2,'9.19 L.7942E-08
In-23? S1. 26 L4.66 0 OOOOE+00
J - 2.% L44. L'.; S . 7 2 2.'.97?E-OG
:' '3M 1(0 131.20 6 . '.'12 7 E - C 8
!! -239 .t l a . 106.13 5 392'/.i-00
1 24 .l. L 7 . > <, 1.0530E-07'

|
|
1

..

t

4 1
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w-= ; =.=
, _....___..__:

' ~

. L. . %
f-C0C000c0C0 00300Ca0cc000000. ,:0ccccccccccccccccc000*ccccccccccoc e
<

,I( o
3 *.

COO'.:ccccoccc Occ3 27-FE?-.94. 06:35:01.1. .c300000000000C000
' coa ***********************************************************

# MI 2/NRC SPLIT: MONROE WATER INTAKE, SAMPLE It7.
p

..

i ,.

j id- TRAL FILE NAME:* L940581.FEV *

SAMPLE DATE: 26-FEB-94 19:30:00*

4 3 AMPLE IDENTIFICATION: L940581.FEV
'

TYPE OF SAMPLE: ' WATER
SAMPLE f.1UANT ITY. 544 0000 UNITG: . gram
3 AMP _E GEOMETRY: LMARLOG
EFF ';[ENCY FALE.NAME:; .LMARSUO.EFF
**** o*****tr.*******cet**vnvece*****me**x******m**v**vr :We***

*

f.CWU I Rl: DA fi.. 26-iT.ir14 20: 7 ', . 0 ; * FWHM(1332) 1. Cf%
iilE 3d T T V MLI.L 1VL ): '.s 01 , .C | 3ENGITIV1TY: 5 oG.)
uu Ar- SED NL(.;. TIMC: 360( OEC * SHfiPi: 'ARAMETER .L., .

LAP 'O tIVU . .i HE . 1,6a .:C * NOR ITERATLONG: o.'

*

c v. c c . d * * c tr,:: * r., w r,. .;t ;;c w y e t * * * v s.- .r :t ? c c. * * * * * * * * * * * * * * * n * * * * * * c t k ,:' :: r: :k t-

5

JT c. ;? rOR -- t . H 1 '1 C * L IBRA|JY :MA'.::TER L 9
J,ALI 1 ATE. 23-fuu-94 0 / '.. e s O L * CNERGY TOLERANCF ',C e kl~ V

d.V..nNL. 4ui/01o HALF i J M Rt.T U : E

uFF3di "' m ",2300 A AGUNDANa L1h1T- W:' '

*.

a ' * 4 A .- t * 4 :r4 * 4 r W c it* :;- , .: * W ::, c );t n * * 4 r ? * 1r it W * $ $ $ $ * ? T * W :;. S * * * * 4 ' 't * 4 e r * 4 * *'

.

e

..

ENERGY 4[NDOW 40.79 TO 2850 %

l'F E ivMN ARLn U:D ': ) FWHM CHANNEL LITT 'W l' T 's / CG 1. ERR i. I

1 1 LG.;O G5. 09. .9L 423.00 420 3 ",E - 02 20.5..

2 0 3L2.04 89 79. 1.73 664.72 659 13 2.40E-02 2is.4
3 0 $11. 54 143. 131. 2.10 1004.29 997 l ', 3. "3E ~02 19.9

4 0 609.31 85 51. 1.31 1212.44 1208 li 2.37E-02 19.1
5 0 634.98 31. 19. 1.34 1267.09 1262 10 0.62E m3 42.6
6 0 1120.84 46. 21. 1.35 2301.49 2295 12 1.20E-02 27.1
7 0 1377.S2 24 4. 1.82 2847.96 2843 11 6.53E-03 30.3.

8 0 1460.97 213. 21. 1.77 3025 64 3010 17 5.?2E-02 ?.6
9 0 1764.77 54, 11.. 1.90 3672.44 3661 22 L.50E-02 13.1

PE A$. % ARCH COMPLETED (REV 15.G - NO PC VEROION NOV 89)

PcAK DATA CORRECTED FOR ENVIRONMENTAL BACKCROUND
* AFTER ENERCY INDICATE 3 CORRECTED PEAK

PK IT. ENERGY AREA BKGND FWHM CHANNEL LEFT PW CT3/ CEC ?. ERR Fil

l
'' ' O 238.50* 17. 69. .91 423.00 420 7 4.83F-03 **m:

IO 352,04 89. 79. 1.73 664_/2 659 13 2.40E-02 25.4
d 511.54 KEV PEAK DELETED
4- O' 609.31* 43. 51, 1.31 1212.44 1208 11 1.20E-02 51.5
5. O 634.90 31. 19 1.34- 1267 09 1262 10 C.62E-03 42.6
6 0- 1120.84 **46. 21. 1.35 2301.49 2295 12 1.20E-02 27.1.

7' O. 1377.52' 24 . ' 4. 1.02 2047.?6 2043 11 6.53E-03 30.3
1460.97-KEV PEAK UEh.ETED

9..O.1764.77* 7."' 4 . 1 1.- 1.90 3672.44 3661 22 2.06E-03 * **'*



L
__ - . . . _ . _ _ _ . . ._ _ .

,

.-

..I .

NUCLIDE IDENTIFICATION SYSTEM (ND PC VERSION DEC 88)e
4 UNKNOWN LINE REPORT # AGE 1''

J.
I UN10ENTIFIED PEAKS

r

IT ENERGY AREA BKGND FWHM CHANNEL LEFT PW CTS /SEC % ERR %EFF
' '

.
. . .

1 0 238.50 17. 69. .91 423.00 420 7 4.83E-03 **** 5.04E+00
'

5 0 634.98 31. 19. 1.34 1267.09 1262 10 S.62E-03 42.6 2.51E+00
7 0 1377.52 24. 4. 1.82 2847.96 2843 11 6.53E 03 30.3 1.42E+00

L 1 NE ''. > N O ~l MC~ TING SUMMARY CNiFUR!A

f4 i4UCL I I Mi siNTM'GY h-L. ,K C AY UCt /gwu ABNDIFF i A ILL.t>
; : f i- 232 / 2 8 6'' 000-3OY l.OOOE D .1. 067E -- 25.032 ADN

4U-106 .0 9._',t. ..OnlE 0 . ; li,E i . 9 21, ABNe. ..,

.. XE 1.3b r:,r .F . J fa !H ' r -' ,L o u . 6 ,3L -E 3.11T AD r-|'

,. A -- 12 b 6J'. .> o '/' 000J o t -n ei. E - 24.96', ADN
., ::C - 4 6 1120..S.: E . -;dD OOOL 0 . P 's2 E ' 50 00' ADN'

,

,

%

w

|

3.e

$

't
* * --r .

- - .
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DEC 88)NUCLIDE IDENTIFICATION. SYSTEM ,(ND PC VERSION3 .
** PAGE 2. SUMMARY OFM UCLIOE ACTIVITY,,,

'

r m , yt: ,z,e. .

TOTAL. LINES'~IN-SPECTRUM ,' 7
1 DENTIFIED' PEAKS 3

TIFIED-IN SUMMARY REPORT 4 57.14%'
-

'y .. ;' .. . .
'

fp t*;' , -J' e .de=

ff4TURAL PRODUCT
1-SIGMA

NUCLIDE SGHR HLIFE DECAY UCI / gram ERROR SERR
~44-226 NP 1600 OOY 1.000 4.?74E -8 ^ 560E -1 51. <17.

!

.

1

i

*

I,

'

9 '

|,

i)
+ f

4

,

9

f

'

t

.

d

.

1

.

9

.m $

r9

*
%

+' ,



_.a_,
.

_ _

< ,.s.. ..a.
1

,
.

- . . .
.s

, , .
.,

w e cccccccccccc ep c c c c c cccca;;ccccccccccc cccccccco g*ccccccc cccccc !

; ccccccccccccccccc ''' 27-FES-94 12:00:43 ceccedcccccccccco
. cc**********************+=a***********************************-

-

F. MI 2: MONROE WATER INTAKE SAMPLE # 8

,IItAL FILE NAME: L940591.FEV s -

dLE-DATE: 27-FEB-94 03:25:00
l

.

SAMPLE IDENTIFICATION: L940591.FEV '

ITYPE OF SAMPLE: WATER
U At're_t f.1UAN T I TY : 533.100 UNIT 3: gran. 1

3AMF i GEOMUTRY: LMARSOO
CFV'CICNCY FILE Nf*ME: LMANSOO .CFF
**us t * * e m e * * * * * * * * n .* * * . e * * * * * * = * * * * - * * * * * * * c e -n m * e r * * n u: s * * * * *

s

A *A fu. Un i; , 'Z / -f EU -94 U4 : 4 5 *. 08 * ?WHM(1332' i.R06
M. i Wi.| ; i.- I VC ) .' 36W . SEC .E n OI T W I .Y ' . 100'

i.L 6 ,D i . h. TIME. 36C . Gl'C OHAPi._ f'AfM.dfTEN bO *a'

. LA a.!D + li T,1 Mii : 36(. Oi .C * NUR 1rCNAT ONO 10'

-

,**
.-g,.

ir t. o t * w r.: * h e # * 4 s t * * t t mi n dr r.xt < cr * * g t * C * t * *F * * * * * c i ,t v e .% v' t c c * * r * *., .

*

E' P ']Te 01,' M C d L I BRf.R Y : M A"? TER . . f. t.
*

JAL . DAT. _ 2.' ~u. 94 07:26;O1 r ENC. ;GY TOL DANr '00 KEV
<IN , iN .. . 46' ro; 6 * Hn F .1FE .T J c. t.00,

oui . 5 9 ,. 0 2 52 7.0 3 K '/- e ABUNDANCE !Hy m,000
.

tem : n m e m e n n : * m n * x w u a *m .t v e + * * * ve c e * **e c u s s e t e * * *un s

5 &)
iNCNGY WINDOW 40.29 in ?SSfi

TV i C.J .RCN AR /. Hiv ;ND T'W| H CHANNE.L _ Ei "1 C1 '., ' EC .T d-s

1 O .76 % S1. 31 d e. 03 M ') . 03E -03 4/ *m

2 0 55 C: 106, 1 20 73.94 72 < 1.21E-02 t.3'
-

*

O 72 ',3 '3. 94. 1.2. L 11. 7f! LOR 1 7 o?E-O? 70 5
4 0 23d SG 4rt. 102- .93 422.98 421 8 1 34E-02 41.7
5 3 510 66 105. 106. 2.60 toO2.35 994 20 S.14E-02 16 6
0 0 600.96 53. 50. 1.30 1211.69 1209 11 1 47E-02 29.0
/ O 66.1 79 47. 27. 1.18 1324 la 1320 10 1 30E-02 29.t
6 0 1337.48 27. 14 1.76 2752.07 2747 4 7 36E-03 31.7
9 0 1460.32 207. 23. 1.05 3025.32 3010 la 5.74E 02 n , .3

10 0 1764 01, 43. O. 2,41 3470.81 T660 22 1.19E-02 23.0

PEAK 3EARCH COMPLEiED (REV 15.8 - NO PC VERdTON NOV 09'.

PULSE-PIL9-UP CORRECTED DAT4. CORRECTION - 1.000
UNCORR ' LIVE TIME: 3600. CORRECTED i..IVE IIME: 3600.

PK IT EN!PGY AREA DKCND 'FWHM CH(ilNEL LEFI PW CTS /SUC JRU

1 O d2.76 31, 81. .31 43.33 46 7 9.87,E-'G 41.4
0 74.55 44. .106. 1.20 /3.94 ?? 6 1.21E- 02 a 3.

'

O 92.331 73. 94. 1.27 L11,TR 103 P. 2. 02E--02 2; .'.,

cA .O 238.50 40. 102. 93 422.9, 421 8 1.34E-02 41.3
' 5 0 .510.06 185. 106. 2.60 1002.35 994 20 5.14E-02 16.6

6 0 600.96 53. 50. 1.30 1211.69 1209 11 1.47E-02 27.R
7 0 661.79 47. 27. 1 18 1324.13 1320 10 1.30E--02 29.1.-

e O 1 ,.,- .>. 4 e 1,., 1 ,in. n, n,r,
-

n ,m. ~. ,v _,.u...>, n. ,< 4 ...
-,

.r i m_. O ,. ~. , ~ . -u o- .

9- 0 1460.82 207. N 23. 1.35 3025.32 3010 18 5.74E-02 8.3
10' O 1764.01- .43! ~ < . O. 2.41 3670.B1 3660 21 1 19E-02 23.O
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NUCLIDE IDENTIFICATION SYSTEM (ND PC VERSION DEC. 88 )
'llVCLIDE LINE ACTIVITY REPORT ' PAGE 1

ELAPSED LIVE TIME: 3600. (PILE-UP CORRECTED)

,

' ION CAS .

UCI / 1-SIGMAs +
, ,

IDE SBHR ENERGY AREA BKGND *cABN %.EFF gram ERROR.

XE-135 FG 249.79 O. O. 89.90* O.OOOE+00 .OOOE O .OOOE O
60a.18 53. 50 2.89 2. 5':8E +00 1.058E -6 3.150E -7

'

^':UVATION ONODUC7,

UCi / t-SIGMA
h 3L 1 D'. ;U EN;.NuY A FC. I. OKUNL, !;AUN 'a E c grurn ERROR
M i L S11. 'P Si_.00 icM, . 106 4 6 . 7 f, * 2 9^ ' Ti +00 1.248E 7 'i 070M -B.

6D 117; "> '. O. LOO 00 G , 0< . ;_ i >O .OOOE O .OOOE O'
.

*

-8 S LOOL -9/.561E14- 100.O'd L . d .' ;-001 J 3 '.- ") ''

~3!OF MO .iC'

' JC I / l-3IGMA
h9 'iM C t+ 'tGy NU. A e:KGNn 0. A L'N ''F siram ERROR

-1 !03 1'>. . )H O. 89.00* O 000 oo .000. O 000: O

(' jl J, 50. . > . . < . 2 ,. S C ' t '.o a 127E 7 2. . '.s2 7 E -,

?/. 35 1 ~, " ? 4 J n; - f O 3 1BSC -i' 9.2/RF -9. J, / 66- , ,5 o. ,

. ;1 44 20,00* 4 'J,h E 4 O'i U 05t|E O 2.307a -u^
J. ,b '' '

'd. L . r, s. .). L'? _ L O O . OO C , ' . O , OOOE O OOOti O'
.

,

.lR N. '' ''ODl JC 7 .

UCT / 1-31QMA,

0 iLE U 9 NT M4Y ARE ,S UKGN:.) |, ADN ..T& F g r ac. ERROR
L 4 6. , u 20/. "2 3 . 10 . ',7 * ! M,7E+oO .004b % 1./64E -/R- :D '>

U .s. J ac . '; ; L ".2h O . O O i L + 0(. .OOOL U .OOOL 0.

' .40 0 . J O('ij F O O .,00E O .OOU t .'24; 18 e. O.
'

29E 1 O. O 19.20 U.000s.'00 .OOOE O 000; O
3:il 92 O. O ?, / 2:0 0.OOGE+00 ,000G O OOOP O

60" 31 5 '". 'O. 46.30*. 2 SunEiOO 6 190E -3 1.846E -C.

1.120.29 0. O 15.10 0,OOOE600 .OOOE O .OOOE O
'

1236.11 O. O. 5.94 0 OOOE+00 OOOE O .OOOE O
l'/64.49 43. O. L5.30 1.336E+00 3.232E -7 7.446E -8
2204 2? O O. 4 98 0 OOOE+00 .OOOE O .OOOE O

;'! ' - 23 2 C 238.63 48. 102. 44.60 5.041E+00 3.026E -8 1.250E -8
338.32 O. O 11.40 0. OOOE-t OO .OOOL 0 .OOOE O
'/ 2 '7 .17 O. O. 11.00 O.OOOE400 .OOGE O OOGE O

583.14 0 O 30.25 0,000E+00 .OOOE O .OOOE O

911.G7 0 O. 27.70 .O.OOOE+00 .OOct O .OOOE O
969.13 O. O. 16.60 0.OOOE+00 .OOOE O .OOOE O

261<i e,6 0 O. 35.86* O.000E+00 .OOOE O OOOE O

,s>

o. j
i

's
- ,y ,

_ _ . . _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _
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NUCLIDE , IDENTIFICATION SYSiEM (ND PC VF,RSION DEC 88) .

UNKNOWN LINE REPORT. c- PAGE 2 '
-

ELAPSED LIVE TIME 3600. (PILE-UP CORRECTED)y. ..

7* DENTIFIED PEAKS
5 a

IT ENERGY AREA BKGND , FWHM CHANNEL LEFT PW CTS /SEC ?, ERR %EFF. 2

l* 1 0 62.76 35. 81. .01 48.83 46 7 9.83E-03 47.4 1.82E+00 )
2 0 74.55 44. 106. 1.?O 73.94 72 6 1.21E-02 43.3 2.92E&OO 1

3 .O 92.33 73. 94. 1.27 111.78 10C 0 2.02E-02 28.6 4. 56E4 00 |
4 0 238.50 48. 102. .73 422.98 421 3 1. 54E -02 41. 3 5,04E*00 i

6 0 60ft 96 53. 50. 30 1211.69 1209 11 1.47E-02 29.0 2.59E+GO )
.1 0 1332.40 27. 14 1.76 2752.07 2747 9 7 ?.GE-03 31.1 1. 66C'OO

,- 0 1764.01 43. O. 1: . 't.1 3670.01 3660 21 1. l ?L 07 23.0 1.19E + 00

h.' a NOT MEETING GUMMARY 6;7 ) iL. .a.

MK NUCL1DE ENEROY !!LFL DECAY UCI / gram AGNOfrF M t L O. .
~ ND-147 91 11 10.98D .,OO2E O C 054E -G 60. _3? ABN
4 T H--2 32 230.63 1.OOE+10Y ..OOOE O 3.026C -H 2 5 0.Yl, :WN

FiU-103 610.33 39.3'l- 001E O L.127E 5.97 sin :'r.

XE-135 608.18 9 .2.11: 065E o 1. 05!m <, T. WN-

NA-226 00 '.' J 1 1600.00' .000E O 6.19SE 8 3 9 _ "- At:N
i.; O -60 1332.49 L925.000 . . En iOE O 2. 50 lti -n 50 . un'; ;M ;r4,

2' h' A -- Z 2 6 1764.4'? 1600 00'. .OOUE O 3.232C 7 3'),'M . At?N

!

..

4

. .

.

-

\

.)
. . .

'

L.,
*

,

_ . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _
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. NUCLIDE IDENTIFICATION SYSTEM (ND PC VERSION DEC 88) e

7 SUMMARY OF'NUCLIDE ACTIVITY ~ PAGE' 3
*

L

TOTAL LINES IN SPECTRUM 10

- l']OENTIFIEDPEAK3 7 -
-

- 4TIFIED-IN SUMMARY REPORT 3 30.00%
q =:,....

v) '

ACTIVATION PRODUCT
1-3IGMA

NUCLIDL CCHit HLIFE L:~C AY UCI / grain ERROR T.E R R
ANIL-511 AP 10? /0M ?. . ,% 5 L.240C -7 2.070:i -8 16 59

4

. ,. - ' . j

. -3TGMA
NUC. i)E ' HP. I'_ , dC/:Y UCf /g: ain ..:6'UN 1.E R R

' '
,

C"J .37 FP 17 't ._ . 0 0 - ) 3 . l f' 5i . -8 9.'/CE -- 9 29,.13

r! A P :ftAl. PRODUC?
'-3TGMA

n;.2,. i DE "":l U : E it :, ; AY UC; /@ an. 't NHOP "FRR
:.' . .; G :-!p ; ,,,-ovv =i > ocoE . . c, , / <, . : t 7 1,00s _

, . ~ .

**

I
.

1

l

|
.

1

J

4

I

. . . .

|

e*

.

_ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ . _ _ _ _ _ _ _ _ _ _
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HINIMUM DETEC7ABLE ACTIVITY REPORY (ND PC VEFSION SEP 89) o.

. v.

4. PEAK WIDTH = 3.00 FWHM. CONFIDENCE LEVEL = 4.66. '

6

{:
MINIMUM ;

IDE' BKG ENERGY UCI / gram I
r

,
I

l*
. .

..

DE-7 51. 477.59 1.37/4E-07
4 NA-22 19. 1274.54 2.001cE-08 |

NA-24 20. 1368.53 2.2620E-08 I
f

C_- 38 5. 2167.5'. 0.0000E+00
AR-4L 15. 1293.64 2 494HE-08 '

1

SL-46 50, 1120.51 2.9063E-08 l

C T- 51 S2. 320.03 1. u,33 - 0 7
,

M. , 5' 3 '/ . U34, ; _ 2 0U ',L-DC l

Mt ' *26 52. 346. /" 2.~)92ME 93
F _ - ;; t. 39. 10 <. '' 9 . 2 '. 4 . d'_0: ~_ - 01
C 97 115. .2?.OJ 1 340s" Da

2 mil;,: -oc' r. g., clo. .

. ;-- 60 16 1332.4'. 3 .u ',<,6 6 0 0'

r' -6b 10 .:.4 01 . 8< C.7173E-OL
.1-(A 23. 1345.90 4.926/A-06"

:i-65 3'' ' 115 . 5'_ 4 90900-01
. N MM . .d . . ! 30 . 6.. 1.7011C ,XI

..

-h 64. :,5" 1: 4.110/L-00
/5 17 . ;' 6 4 . 6 ' .'.20,7L 03

i1 U2 <1 :, ' M . 3 '. '/ 1566 L.-0 8

.M -04 J, '~, . 10 1 . 5, 1.4375'. 07
Kf:-US 97. 513.99 4.O!G7E-06 j
'"-8 5M 96. 151.18 1.6317E-08
' 37 77. 402.50 4.0344E-OC

0 ', . L'% . 3; 4.8793E-00. , . .

h' L.1- G 1U 3036.0.1 6 2436E-07
RB --09 3S. 10 '1. OS 3.7420E-07s

>- 0 5
'

%: 9. '.0967E-00
.5R - 0 5 ri >. 231.6 ' 2 ' 2 2 N?. d - O H''

.

'J T .' - 9.. 31. 1024 30 6.o064E-OP
3R-92 l '. . 1333.94 2.3626E-00
Y-90 10 1036.01 1.9090E-08
Y-91 29 1204.90 /.JibOE-06
Y- 91MD 45. 555.57 1.6771E-OC
Y-92 29. 934.46 1.64Q6E-07
Y-93 74. 2 c,6 . 90 1 9454t~-07
ZR-95 5 0 .. 756.72 3.7342E-08
ZR-97 38. 743.36 1.97105-08
NG-94 f2 702 63 1. 94 53E-- ns
N6-95 Si 75". 79 2.094SE-08
NC-970 c LO2. , . 50 1.9830E-06
MO-90 90 257.34 1.9424E-08
MD-99 31. 739.58 1.2511E-07
TC-99MD 111. 140.51 1.2703E-08
RU-103 39. 497.08 1.7013E-08
RU-105 35. 724.50 3.0373E-00
RU-106 42. 621.04 1.6010E-07

" ]LOS 59. 318.90 6.4387E-08
L10M 36. 657.75 1.6055E-00
LO9 7C. 00.03 3.4539E-07)

..
,

9

4,**
.
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PAGE 2a
. .j PEAK WIDTH = 3.00 FWHM. CONFIDENCE LEVEL = 4.66. *

1
-

MINIMUM

{ %. LIDE
BKG ENERGY UCI / gram

a ; -

j :f.g.. [13 74. 391.69 2.2992E-08'

'.JM122 49. 563.93 2.2620E-08,

' SB-124 46, 602.71 1.6428E-03
SB-125 71. 427.89 5.2997E-08
TE-123M 110 158.99 1. 3 561E--OS
TE-132 ??. 228.16 1.4571E-OD
I-131 /1 364.40 1.'7357C-OO

.132 44. 667.6'. 2 . 212'E-OC
T - i.!.: 50. S29.0 1.ai?6C-00
1-134 50 047.0. 4 7063E-OO
' .' 15. 2." 6 0 . 4 _ J,, . ,' 10 3 ri - O S
<E -2 01tt 104 163. '' L.6329E-07
.m i ..' /6. . ;O 9'? 4 . or. / 9E -- 0C
J - 1. ,3 M 95. 233.2'_ J . 263 7E --0 7

4E-1,S 61. 249./' t.I,OlbC OB
G-12'5M 44. 526.5. 1.6912C-07 I

K~L3M 39 ?5i a 3 O'aLCC 07
3: 1.4 57 604.7C 1.U~,72E-00
3-1 'M ..d. 12 7 . C i Ja /t'C O/

. ". . i . , b5. M10 . bl. '. f,5 /1L - 0.'.
'

.? J - 1 5.i /. 1435.., 1'.1:4 6 L. w .-

1

.' A - 17 ", 75. 356.OC 2.3010E 08
UA-139 121. 165.00 1.0611E-07
r. " -14 0 57. 537.32 6.6021E-08

41 122. 190 7'' 1. 6B4 0i! 07
16. 159< l' 2 . 3 0 7 1 F - 0."

4.- i. .',9 221. L65.. L -17."ilf .M.
OE-3di 96.

14 ".-
4 ." 2.2542L-01

~ . .c ~ .i. ., a. , . . , , , ,, ,, . ..s

: s s.< u.., . . . a.ci .,
. J.. 1-

.~,

.1 a.. ,.. + g ,,...a..a.uea,

10-L4/ 33 91..i 4.1,116 n
U - -15 2 67. 34a,2". $ ' )2/ ' ' -Of,

iU-154 19. 1274 4C .632"i. 05
iF-1dt 47. 402.07 1. 6 7 2 ''E -OD,

vJ-18 7 56, 479.53 6 . ',8 7 2 E - 0.',

HG-203 76. 27'/.10 1.7037E-CC
RA-226 93. 609,f,1 4 9724E--OO I,

TH-232 58. 2614.66 0.0000E+00 !

IU-235 134 185.72 2.3637C-Oa
'

U-238 131. L31.26 6 1416E-00
i NP-?39 1 '[2 . li A 2 ". JIl , OC - 0:.

*
,

AM-241 54- 59.54 9. J;O40E - OF,

|.

|
.

,

e

I

i

|

..

'
=

e
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Y Ccaccccc0gOcccOOcaccccccccOOccccccccccccccccccccccccoccocccccc e'

03c00000000040:0c 27-FE2-94 12:05:25 'cc0000000cc000000 '

' ccc************************************************************

j JMI 2: MONROE WATER INTAKE SAMPLE 4 8
,

q j a. CTRAL FILE NAME: L940591.FEV '

CAMPLE DATE: 27-FEB-94 03:25:00-

# '

SAMPLE IDENTIFICATION: L940591.FEV
TYPE OF. SAMPLE: WATER
SAMPLE QUANTITY: 533.1000 UNIT 3: . gram
SAMPLE GEOMETRY: LMAR500
EFFICIENCY FILE NAME: -LMAR500.CFF
*******n*******************v.******uc******************~*******

t

ACQUINE DATE: 2 7-FEB-~94 03 : 45:08 * FWHM(1332) 1.886
PfC X i F Ihi. (L IVE ); 360G. SEC * 3EN01TIVITY: . 000
i:: LAP 3LD REAL TIMC: 3600 UEC * 3HAPE s'ARAMETIR 5. O !!
ELAPSED LIVE TIME: 3M: . SEL | NOR fTERATIONS. 10.

*

n : nu s * * * * * * * * * * * 5 * * c a * * * * * * * * * * * * * + 7 * * * * * * * * * * * * * * * * r e * e * * * n t
t

DM 00 f 0R ?. ORTEC LIURARY:MADTER. LIE
CALJU OATE; 23 --F E B-94 07 . 01 * EHi:RGY TOLERANCE: _.500 KEV'

K t V / WIN. . .4697016 3 HALF LIFE RATIO; .00
U. F3Li- 39.3232300 Ki'/ t AOUNDANCE LIMIT: 'O 00?

a

y W 2 :) b 4 C M $ 6 * * * * * * * * * * :M e M: 5 * ; ;; 4 * * * 4 * * * ;': * * * * v v * :f * * * * * * * * * 4 :t 4 y * * * 4:1,

|
s s

'

ENLRGY WINDOW 10.29 TO 2350.0:-

Ph 'e ENERGv AREA UK L 4' .WHM CHANNEL L Ei~ T f'W GT3/3EC FC FXT
'

'

i O 62.76 35. 11 - .nl 40.03 16 . 03E -03 47 4)

2 0 74,55 44. 106. 1.20 73.94 72 0 1,21E-00 43.3
|4 3 0 92.33 73. 94. 1.27 111.78 LO8 i 2.02E-02 28.o 1
1<. o 230.50 48 102. .93 42?.98 421 0 1.34E-02 41.3 1

5 0 510.86 185. 106. 2.60 1002.85 994 20 5.14E-02 16.6
6 0 608,96 53. 50. 1.30 1211.69 1209 11 1.47E-02 29.0
7 0 661.79 47. 27. 1.18 1324.18 1320 10 1.30E-02 29.1.

8 0 1332.4n 27. 14. 1.,76 2752.07 2747 9 7.36E-03 31.7
9 0 1460.32 207. 23. 1.35 3025.32 3018 la 5.74E-02 8.8 |10 0 1764.01 , 43. O. 2.41 3670.91 3660 21 1.19E-02 23.0 |

|

PEAK SEARCH COMPLETED (REV 15.8 - ND PC VER3 ION NOV 89)

PEAN DATA CORRECTED FOR ENVIRONMENTAL BACKCROUND
* AFTER ENERGY INDICATE 3' CORRECTED PEAK

IT. ENERGY AREA BKGND FWHM OHANNEL LEFT PW CTS /3EC ?. ERR FIT

I 62.76 35. al .81 40.83 4'6 7 9.83E-03 47.4d.OO 74.5L 44. 106. 1.20 73.94 72 6 1.21E-02 43.3
3 0 92.33* 42. 94 1.27 111.78 108 8 1.15E-02 70.1

238.50 KEV PEAK DELETED
510.86 KEV PEAK DELETED

6 0 '608.96* -11. 50. 1.30 1211.69 1209 11 3.00E-03 ****
''
.

661.79 KEV PEAK DELETED
1332.48 KEV PFAK ? ' E!?FiTEDO
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1764.01 KEV PEAK DELETED ' fn'4 '; 0.
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NUCLIDE JOENTIFICATION SYSTEM (ND PC VEf4SION DEC 88) .

) UNKNOWN LINE REPORT '' PAGE 1 ''

$; UNIDENTIFIED PEAKS
'

4
.

-- IT ENERGY AREA 8KGND FWHM CHANNEL LEFT PW CTS /SEC *e. ERR %EFF
< .

1 0 62.76 35. 81. .81 48.83 46 7 9.83E-03 47.4 1.82E+00
4 2 0 74.5S 44 106. 1 20 73.94 72 6 1.21E-02 43.3 2.92E+00
' 3 0 92.33 42. 94. 1.27 111.78 100 8 1.15E-02 78.1 4.56E+00

6 0 600.96 11. 50. 1.30 L211.69 1209 11 3.OOE-03 **S* 2.59E+00

L I N E's NOl MECTING EtIMMARY 9 '1E R't

i% N U C L I D E. FN4.is'uY l i . 'l D:. CAY '!C I r'9 r a ni ABNDlb' J AIMO
J HD .1 J, / ''; 11 l' 'n Q u'i E O t. S ' W -i 6( ADN. ,

c, t%U-io3 6 i o . .',3 ,,51 e 1. "o1E o L . O 5t W . /1 ' Al <N,,

Xu- < !a :, 6 04;. l.5; .1 = ' l.065E O 2. J 67 ~ - '''' AO 4- , 4

Rw-226 ,U'/ . 31 .L 6 'O 00Y dot t n L . 2 '/ 0;- 7'l L AT3N-s . .

.

9

|

|

|

|

|

|

|~
.

,.

4

e
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NUCLIDE ZDENTIFICATION SYSTEM (ND PC VERSION DEC 88)
SUMMARY OF NUCLIDE ACTIVITY;.. ''PAGE 2'

' Z,.T7 ' .,

TOTAL LINCS IN SPECTRUM 4
tl DENTIFIED PEAKS 4

- '4TIFIED IN SUMMARY REPORT'- O .00% *

'
t.

} .. . .,

'

'

-
.

.

n

.

4

.

e

s

4

4

.

4

1 ,.

, . . .
4

\ ,

** g, ,

. . . . _ _ _ _ . _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - _ _ _ _ _
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j F1INIMUM DETECTA!LE ACTIVITY REPORT, (ND PC VERSION SEP 89) .

- . .
~

' PEAK WIDTH = 3.00 FWHM. CONFIDENCE LEVEL = 4.66.

MINIMUM
IDE BKG ENERGY UCI / gram

n..
-

CE-7 51. 477.59 1.3744E-07
ANIL-511 217. 511,00 4.3977E-08
NA-22 19. 1274.54 2.OO10E-08

* .NA-24 20 1 3 6!'. 5 2 2.2620E-OO
CL-38 5. 21Gi 5 0.OOOGE+00
AR-41 15. 1293...: 2.4948E-OE
K-40 219 1460 ; 7.0673E-07
SC-4( 60. 112t 5_ 2.906,5E-OO

CR-51 52. Sin e L.163RE-0/
MN ~.i4 39. 03c . 01735-Of'

MN .M S2 GE ' ?.9920C O.;
;E - 5') 39. 10 '," <

. c 4COOC- OU'

CO-S/ L15. i22 .<, L . 540Tiii-O:-
00-SO 60 8JO 2.4415C-OL,

CO-60 46. 133's. W 3.2366E-00
NJ-65 10. 14:' . .-: f.. . 717 E --Of '

,

CU-64 23. L34' 4 . 9 76.",F - 06

2 N + 6 '. 3/. 21]' 4 9G90L-O!
ZN ~6h1 ou. 43 1.7041C-03,

A3-76 64. D '~7 4.11C / E-Of'
36 ,S 37 2o4 2.2867F u.:..

OR-82 45. 554.32 2.1566E-08
-84 35. 881.50 1.4375E-07

~' S 97. 513 4.8307E-06^^
.

f.M 1.5 . 6317E -0:', . . ' ''

4'sih t' i /^. 40" .. 4.93ME-0
KR -C' ? | 13 . '/ . .. 1.079.?"-03
Tu;: M C- 103- il 6 7C M-O'S4

iU- V 35. 0/, ; 5 . ,' 4 ;' 0 C i/

3TT :. 9/, 517 ^ 09677 'M-

3R -GSh 95. ?ZL o ' ',7.50U - 03

SR '>; 33 10 7^ ''' 6.9964E-Oc
3R-92 LO. 138:( 14 2 0626E-03
Y-88 10. 183t M 1.9090E-OO
Y-91 29. 1203.90 7.8150E-06
Y-91MD 45. 555.a- 1.6771E-OO
Y-92 29 934,46 1.6406E-07
Y-93 74. 26f 90 1.9454E-07 '

ZR -95 10. 756 3 . 7,54 2E-On

ZR-97 39. 743.36 1.9710E-O!
NG-94 57 70.0 63 1. 94 5 3E--OH
NS-95 50. 765.'/9 2.094SE-OE
NB-9/D 29, 1024 30 1 903nr. 06
MO-90 90. 2b7.34 1.9474E-00
MO-99 31. 739,50 1 2 51. t r. - O y

,
TC-99MD 111. 14L_53 1.2703E-OO
RU-103 5?. 497.On 1.7013E-08 '

3105 35. 774.50 ''.8373r-Os
LO6 42. 02J,J4 L . /,0101.-U 7

05 59. 3.18 10 6 4387E-OE

..

7
'

.,

4
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PAGE 2 .. .

PEAK WIDTH = 3.DO FWHM. CONFIDENCE LEVEL = 4 . 66.*'

.

MINIMUM
LIDE BKG ENERGY UCI / gram

'
,410M 36. 657.75 1.6055E-08 . 1

!. ;.J109 78. 88.03 3. 4539 E-O'7
GN-113 74. 391.69 2.2992E-00
SD-122 49. 563.93 2.2620E-08
30-124 46. 602.71 1.6420E-08
SC - 12S 71. 427.M 5.2997E-OO

'

T (.' '. 2 3 M 110. 158.90 L 3561E-OH ;

TF'132 97. 228 .t6 1. 4 571E -08
I-17,1 71. 2 61. 1L L 73:i?E ua
?- ' Z,2 44. 667 6" 2.2129E-07

.
'~,0 . S ',"1 L d196C n'*

. F' 50, 847.O 4, ~/ 06 3F -OC
4

t. LS. 126.0.41 6./lO3E-o-
M 'H M J04. I f,3 , 9 7 5.0329E-07
Xri J 3 76. 30.9" 4 . 0 67 9 r.' .. ma.

XE - 133h 95. 233.C 1.2637t-O'
VL -- 1.~ 5 61. . ?49./1 i 30]SE-OH
XE .' S M 44. 5 7(, , 'V .1. 6917F -0 7
Y.fi _ ,5 3 89. :J : .H . 3. 3 OS 1 HIN 07
| F ; ,'.4 S7 (,04 'A - 1. 'i37 2E.-OD
m-! :4M L13 127. O 1 On/Mi 07

"C Y 55 |1!; . 50 2.3571E--08
C3-137 71. 6o1.65 2.5131E-08 .

-138 7. 1435.86 5.1346E-08 I' ' ' '

'* 5 6 O r.' 2.3810E-08!. ~ 3 75. ,

,L . . > 121, .tu5 M' 1.0611E-07i

.r4- ao 57 5 3 7 . ', ' 6.6071E-09
O A - ~. 41 122 190.22 3.6840E-r1
_O . 10 16 1596 6 .- . ,0 7 U -o a
'E- 9 121. l t. 5 % 1 4Mlf-OP.

.;p - ti oc. 145 ,)n o . 2 ' 4 ;!E--OM

'F 43 '' 7 . 2"3.26 3 2772E-08
CE 114 134. L33. 54 1. I n23E -- 07
ND-147 88. 91.11 4.6146E-08
?U-152 6/. 344.27 S.0242E-08
EU-154 19 1274.45 5.6329E-08
HF-131 47. 402.O3 1.6717E-08
W-187 56. 479.53 6.5872E-OC
HG-203 76. 279.19 1.7037E-OO
RA-226 93. 609.31 4.9724E-OE.
TH-232 58. 2614.66 0.OOOOE+00
U-235 134. 185.72 2.3637E-08
U-233 131. 131.20 6.1416E-OG
ND-239 132. 106.13 5.8110E-OO
AM-241 54. 59.54 9.3846E-08

A

'%

**
,

%

s
A* ,, ,



; . . . . . . . . , . . . . . - . , . . _x ,

neacc=c:Occccoa *occaedbbcccccccOcacc00cccccccceepcas cecac
cOOcaccacccccccm3 27-FE~2-94 17 : 44 : 43 000c*CCCCC00C0003
'COc***********************************************************

FERMI 2/NRC SPLIT: MONROE WATER INTAKE, SAMPLE #9.
.

. ...' TRAL , FILE NAME: L940601.FEV . .

J ..LE DATE: 27-FEB-94 11:30:00
3 AMPLE IDENTIFICATION: L940601.FEV
TYPE OF SAMPLE: WATER
SAMPLt! . QUANTI TY ' SJ.1.7000 UNITS: aram
5AMI"L GEOMETRY. LMAR500
J:FF ICIENCY J 'LC NAME - LMAR500.EFF *

resustrece*****ce***ve*************ct***************c*********
*

' ;QUIHl. DATE 2 / + CD - 94 '13 :14 c 16 * FWHM(1332) 1.800
MEri 11ME _ f V: . 3600 SEC : 3ENGITIVI~fY: S.OOO
. L A T'.!El RLA i i h:.. 360( . SCC * SHAPC PARAMETQ . 5.O
.: lap..~. .D w IVr . ;i t . 360L, OEG * NHR ITERATION 3; i.O

e
4 :t .~ t s c r * * :r y e t r e 4:*t y r * * * * t a:: * m e n u * y * * * * * * * * * * * * x: g e t * * * r. * :t t * r r, 4

*
UET'iu TOR : OR i + L !i3RARY : M ASTER . L i f..
3ALa DATr - .2 3 - H L WM 07:26.01 * ENiiHGY TOLERAN:%. 1.500 KEV

#Ci c 467/010 x HALF LIFE RATto: 8.00
Y - ~ 9 . .232 300 KL ' * ASUNDANCE LIM.fT 70 0 0'!. -

t

i 4 m + 1 n * " y: v + < * t rt 9 y e s::4 * m y c y g g g 4 :: g * g * *y c * * * *f g g g g 4 g i r :;t g g y ;y g :(,,.

.

.@g

'). ..

.

INGGY WINDOW 40.29 TO 203H.06

CH ._ N;. 6 AREi UKCND FWifM CHANNEL lei . PL CTi'OTK J.E RR F I 'l.

i a /4 .9 ' . ' . 105. 09 74,65 72 1. bd E--02 '5.4,

2 U aGL. .? 3'i' 03. .84 3.to 62 308 7 1.OGE-02 42.6
3 0 230 /n 69, 150, .60 423.41 418 12 1.90E-02 37.0
4 0 510 5 186 66. 3.18 1002.26 ??S 14 5 16E-02 12.3
S a 609.J.O S4. 19 1.40 1212.42 1209 9 1.51E-02 25.1
6 0 662.34 45. 41. 3.03 1325.78 1320 13 1.25E-02 36.1
7 0 1.120. 2 45. 18 1.77 2299.96 2291 14 1.25E-02 29.3
8 0 1332.50 26 24. 1.b9 2752.12 2744 16 7.22E-03 51.3
9 0 1460. W L 6 '.' . 24. 1.63 3025.46 3017 16 4.69E-02 10.0
10 0 17o4 'd, 24. 10. 1.03 3672.3'7 3667 12 6.73E-03 34.5
11 O E G 14 . 4 /3. O. 1.39 S481.77 a472 19 2 03E-02 13.4

PEA) SEARCH COMPLETEO (REV 15.8 - NO PC VERSION NOV 89 )

PUL 3t: + ILE -UP CORRECTED DAT A. CORRECTION : 1.000
UNCONR. LIVi TIME: 3600. CORRECTED LIVE TIME: 3600.

J'K iT CNERGY AREA GKGND FWHM CHANNEL LEFT PW CTS /SEC 2 ERR '

.O 74.09 55. 105. .89 74.65 72 6 1.54E-02 35.4-

0 105 7'/ 39 83. .04 310 62 303 7 1.OGE-02 42.6
0 2!,0.70 69 150. .60 423.41 418 12 1.90E-02 37.0

4 0 510.39 106. 66. 3 10 1002.26 995 14 S.16E.-02 12.3
o O. 609.30 54 19, 1.40 1212.42 1209 9 1.51E-02 25.1
6 0 662.54 45. 41. 3.03 1325.78 1320 13 1.25E-02 36.1-

7 0 1120.12- ?. 3 . 10. 1.77 22?9.96 2291 14 1.25E-02 29.5 *

D 0 1332.50 2 6 '. '-
,

24. 1.59 2752.12 2744 16 7.22E-03 51.3
.9 0 1460.39 169. 24.. 1.68 '3025.46 3017 16 4.69E-02 10.9.

j



-- - - _

I r u u rrr- n ~
_

. ... ,, ,,u - , - -u ,,, , , , , u , -, 1 - m ,e , m __ |
* 11- 0 2614.62 . 73. - O. 1.89 5481.77 5472 19 2.03E-02 13.4 |
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HUCLIDE IDENTIFICATION SYSTEM (ND PC VERSION- DEC 88)
NUCLIOE LINE ACTIVITY REPORT

~

PAGE 1.

ELAPSED LIVE TIME: 3600. (PILE-UP CORRECTED)

SION GAS
UCI / 1-SIGMAi

.. ' , .
,

IDE SDHR ENERGY AREA BKGND %ABN %EFF gram ERROR-

XE-135 FG 249.79 0. O. 89.90* O.OOOE+00 .OOOE O .OOOE O
608.18 54. 19. 2.89 2.587E+00 1.260E -6 3.158E -7

ACTIVATION PRODUC'T
UCI / l-OtGMA

%CLIDE 3BHH ENERGY s.% i. A UKCND .ABN %UF gratu E RRO 'd

'iN I L- 511 AP 511.00 %. 66. 96.'/3* 2.945E*00 2.222E -7 2.731.E O
X 46 Af' 089.25 O. 99.98 0.OOOE+90 .OOOE O .000i 0

1120.S1 S. la. 99.99* . . oS:{ M h ) 2. 90HE ~0 1.16CE ~3
. 6u Af ' 11/3.22 '' . O. 100 00 0.OOGE+00 _OOOE O 000E O

i332 49 24. 100.00* 1. 4 S7I . < 00 '.' . 610 E -3 1.344E 'i_ ,.

* .05.1ON PRODU0i
U O.1 / 1 .3IGMA

fjCt Ild DDHT' EN:_HCY ff .. .- UKUND ~;. A BN ..L F i gram ERROR
NU-Lud IP 697 O.: ) o 39 00* <> .GooEF00 OOOE O .OOOE O

610.33 1 . 19. 5.00 2. .,';7 0 + GO S.496E -7 1.377E -7
0.,-137 iO c o l . 6'.s 3. 41 a b .1D / . .C l,L : OO J .194[r -8 1.154E -u

JRAL PRODUC'
UCI / 1 '31GMA

NOCLICE OUHN ENERiiY AREA UKGNU 't AUN 2CPF yrum ERROR
( 'IG NP L460.al ii'? 24. 10.67* 1.1,62E+00 t 706E 6 1.854E -7
,1 - z .c o et' ''06.21 .

v 3.20 L.315!.+00 .993E -7 1. 27 G: ~

241.90 3, O. 1. a '. o.000L'UO .000E 0 .uuoC 0
295.21 U. O. 39.20 0.0002&OO .0001 O .OOOE O

.Z>l.92 0. O .", '/ . 2 0 0.Uood*00 .000l: O .VOOE O.

60?.31 'X . 19. 46.30* 2.SC7E+co 6.636E -8 1. 66 3E ---O.

1120.29 4L. 13. 15.10 1.6S5E400 2.630E -7 7.72/E a
1236.12. O. O. 5.94 0.OOOE+00 .OOOE O .OOOE O
1764.49 24. 10. 15.80 1.10SE&OO 1. 899E --7 6.SS4E -8
2204.22 O. O. 4.98 O.OOOE+00 .OOOE O .OOOE O

/H-232 NP '238.63 69. 150. 44.60 S.033E+00 4.475E -8 1.654E -8.

338.32 O. O. 11.40 0.060E+00 .OOOE O .OOOE O
^* 2 '7 .1 / O. O. 11.80 0.OOOE+00 .OOOE o .OOOE O
.503.14 0 O. 30.25 0.OOOC+00 .OOOE O .000E O
911.0/ O. O. 27./0 0.OOOE FOO .OOGE O .OOoE O
969.11 O. O. 16.00 0.OOOE+00 .OOOE O .OOOE O

2614.Gu 73. O. 35.86* 8.802E-01 3.363E -7 4.503E -8
U-235 Nf ' 143.76 O. O. 10.50 0.OOOE+00 .OOOE O .OOOE O

L35.72 39. 33. 54.005 5.015E+00 1 31aE 3 7.750E -9

:. -

..

.
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|) NUCLIDE IDENTIFICATION SYSTEM ,(ND PC VERSION DEC 88) ,

(JNKNOWN LINE REPORT PAGE 2-

j ELAPSED LIVE TIME 3600. (PILE-UP CORRECTED)

t 8 IDENTIFIED PEAKS
.!

|% IT ENERGY AREA '3KGND FWHM CHANNEL LEFT .PW CTS /SEC % ERR %EFF
I
i 1 0 74.89 55. 105. .89 74.65 72 6 1.54E-02 35.4 2.95E+00

3 0 230.70 69. 150. .60 423.41 418 12 J.90E-02 37.0 5.01E+00
5 0 609.30 54. 19. 1,.40 1212.42 1209 9 1.51E-02 25.1 2.59E+00
7 J L120.12 45. 18. 1.77 2299.96 2291 4 1.25E-02 29.3 1.66E+00
0 6 1332.50 2(, . 24 1.59 2752.12 2744 16 7.22E-03 51.3 1.46E+00

10 JJ 1764.74 24. LO. i. 03 3672.37 3667 12 6.73E-03 34.S 1.19E+00
11 2614.62 '3. O 1. J. 5401.77 5472 _. 9 2.03E-02 13.4 C.CCE-01

LINC. . iO T H:iETING JUMMA;' t i. : ,.a l o

.K U .LIDE ENERGY "_ J L DLGAY UCI / grata niiND I F l UAILED'
^

2 Ri-226 106.21 l u M. OOY 1.OOOE O 2.993E -7 5' 03'i. ABN
le Th--232 238.63 1 UOc+10Y 1.OOOE O 4.4/5E 45 13Y AUN..

5 R;-103 610.33 J' . 5 L E' 1.0 42E o 5.496E -~' . 9 2 ' '. ABN
3 i l,5 600.10 Lib 1. c'(. O 1.260E 3.11V ABN*

,

00% 1. L r ;c 0 6.636E - $ 1 . 23'!, ABN3 56 609 di <- ' ,. , -
.

*
. ., 4 6 L 12 0 . 3.L i, IJ. D . . .' llE O 3.98Cd ~T O . ; )O /, AliN'

7 h'A - 2 2 0 11'/O . 2 ? JGM..OG noog o ,.63sE -- 51. c y; ABN
3 C .. on L 3.',2 . 4 9 l'. e : . -)OL- t. . ' iO J E O 2.618E 50.00u ABN

10 N&226 1764.49 1600.OOY 1.UOOE O 1.899E -7 51. 83'A ABN
11 TH-232 2614.66 1.OOE+10Y 1.OOOE O 3.363E -7 45.15% ABN

.

%

^

l

J

...

*4 1

*
e
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NUCLIDE IDENTIEICATION SYSTEM (ND PC VERSION e DEC 88) .

SUMMARY OF NUCLIDE' ACTIVITY PAGE 3
'

.

TOTAL LINES-IN SPECTRUM 11
1 DENTIFIED PEAK 3 7

; TIFIED IN SUMMARY REPORT 4 36.360
.y. s . s
'

.

AUTIVATION PRODUCT
1-SIGMA

NUCLIDL. SGHR HLIFE DECAY- UCI / grain ERROR % ERR
ANIL-5.11 AP 109.70M 2.322 2.222E --7 '2. 7 31t' -8 12.29

,
10',.10N PRODUCl

'

i 1~ 31 CM r',
NUJLIDE SCllR HLIFE OLCAY UC /t t rao. .;QRUR i. ERR
U3-137 1P 30,17Y . 000 3,104C . 154L - 7, M . .L 4,

-

NsTUHAL I'RODUC f'

j L-3ICMA
! FU CL I D' 3 BilR HLIFE DECAY UCI / arain ERROR ?.ERTt

( -' 6 0 HP .1 . 2 8 E F 0 9 Y 000 1, 7 0(,E - (, - . OS It 10.a7,

e - 2.E NP V,04E+0SY l OOG 1.810L /50E '? 4 2 . <., a<

1

y
)

;

,

1

i

4

e

4

(*9'*
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9

e
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4

MINyyy ECT4BLE AC77py7Y REPORT (ND pc Version sep a9) *
g ,,

1 PEAK WIOTH = 3.00 FWHM. CONFIDENCE LEVEL = 4.66.

MINIMUM
] LIOE BKG ENERGY UCI /gr:am

; :c a a

BE-7 53. 477.59 1.4608E-07
NA-22 19. 1274.54 2.0848E-08
NA-24 17. 1368.53 2.3182E-08,

CL-38 4. 2167.51 0.OOOOE+00
AR-41 16. 1293.64 4.5700E-08
3C-46 55. 1 1 2 0 . 3 ;. 3.1771E-08
CR-S1 57. 320 uJ 1. 2 713 r~ ~ 07
r1N-54 42. OJ/ 2 .1 81 3[.-0 3o

MN 56 41. 046 - l . 0 3 6 3E - O E.,

FL - 59 34. 1 0'10.2. /, . 3627L -OG

CO-S7 L10 12 '. O; L . / 6 6 3 C - 0:'
CO-LG ZG. U10 / 1.73D6C-00
C O - c,0 46. L ',3 7 4. 5.3721;-00

N1- 65 11. 14m.a 1.4000E-0;

CU-64 24. 1345.93 S.6596E-06
ZN-65 31, ir ;5. 5. 4.6020L-00
Z N-6 '/M 56. 4 3 6 .<. L 7291E-08
f.G- / v 6b_ , .. t. 47!:3E-Of''

Sl:-7b 04 204. 2.341/L-ud
L'R - 82 54. b b, ' . b299C -00.u ,

JH T4 44. 331 fe 1. OSOCL -06
hre US 108. 513.9v 5.3193E-06
' -85M 124, 151.18 2.4001E-03

'

'37 61. 4 02. 5E- 9.026LE-OO
du 101 19(, n 7.0960'.-08

HD-88 15. 1d30.0 J .10 0 2 E. - O L
RB-89 .5 3 . sO31. lo HAL: LIFE TCO Cil0RT
3R-US 1 01.

"
9' ,_ ,|.0 6 4 E 00,

;; R - 8 5 h 5/ ca l . o , , - / b b T. . + :S
'

UR-91 34, 1324 . m O.4559~-00
3R-92 20 .i i 1.5 . M 1. 4 9'/OE -03
Y-OU 15 .. 183o_O 2.4367E-OO
Y-91 .5 7 . 1204.90 ?.20290-06
Y-91MD 58. 555.57 2.1973E-OO
Y-92 30. 934.4e, 2. 20 7 7E-O ~7
Y-93 02. 266.90 2.3491E-07
ZR-95 44. 756.72 3.651GE-OS
ZR-97 3o. 7 4 3 . 3 4, 2.1170E-OD
N8-94 42. 702 63 1.0214E-08
NfP 95 45. 765.79 2.0728E-OO
N8-970 35. 1024.30 2.4040E-06
MO-90 70. 2S7.34 2.1184E-00
MD-99 45. 759.53 1.5937E-07
TC-99MD 9 F, 140.51 1 2620E-08
RU-103 s4 - 497.08 1.7772E-03
RU-105 45. 724.50 5.6423E-08
RU-106 46. 621.34 1.7457E-07

105 59, 310.90 6.8950E-08
10M 40. 657.75 1.7634E-00
109 100. 08 03 4.0746E-07

..

.

*
*

*

. _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ -
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PAGE 2. ., .

PEAK WIDTH = 3'.00 FWHM. CONFIDENCE LEVEL = 4.6'6.
e 5 :1,,. . . . .

MINIMUM

b']LIDE BKG ENERGY UCI / gram
|

. ev.413 71. 391.69 2.3471E-08 *

?.)122 56. 563.93 2.5573E-08
SB-124 35. 602.71 1.4939E-08
SB-125 70. 427.89 5.4825E-08
. E- 12 M 128. 158.99 1.5246E-OO
TE -132 102. 228.16 1 S'761E-OO

'

l -l '1 61. 364.43 1.6345E-OG
I 11 29. 667.69 2.8560E-08
i s le 46, 5 2 9 , U ~,' . 9053E-OS
1 .u 41. 84 7 . 0 f, 1.3455E-07o

1- L9. [260.41 9 1146E OH
X ; J ,'i 120. 163.93 6,3254E-07

:W~~ 79 0 0 . 9 .> 4.3543F-UO
i: r. . 3 1 90 233.22 1. 30 5 3 E. -- 0 7
XU _c'.S 102. 249.79 1.9503d-03
X u . 4 ';M 52. 526.56 HALF LIFE' TOO OHONT
,<L X. /3. 2 58 . J,1 ilALF LIFF f 00 O!! ORT

T c- .. 'u - * 16 . 604.70 1 7196E-OD
C, ..el t20. 127.a2 1.632GE 07
J c . av .,2 . 810.S0 J .8709L O!!

'

~ f, . 1435. Sci S.9314E-O/'.- . 3 -' . c. a :

:i% sd 69. 3S6.00 2.3793E-OC
6 A - 1/,9 J.13 . 105.85 2.1551E-07

.R#:
140 50. 537.32 6.4625E-08

~~

11.1 105. 190.22 3.9600E 06
)-h 1. 1596 49 1.846CE-OO

ut . 113. 165.0', 1.4 u1SE-OG
C t: E i14 145,44 2.3624E-08
.'d _- s,Z. 2 9 3 ., 2 0 3.1:2 '.3 3 E 0 3
,t _ im. 133.50 1.0853E-O',

ND-1./ M fi . 9t.11 4.6862E~OH
= U - .:. s ? 59 344.2'i 4 . 9119C --08
h u-i f. 4 L9 1274.45 S.8605E-08
Hr -1<.L 54. 402 03 1.8686C-OD j
W-187 48 479.53 6.6101E-Oa
HG-203 69. 279.19 1 6927E-08
R A- 2 2 f, 75. 609.31 4.6521E-08
TH-232 73. 2614.66 0.0000E+00
U-238 124 131.20 6.2252E-00
NP-239 1.}6. 10o.13 5.7737E-08
AM-241 63. 59.54 1.0561E-07

I

.

|
!

|
|

I

|

,

t

e*

h
.

4
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~ p. m.w=. . . ~ '

.g,
! C000000c000000000a:0000c:g*2000ccocccescocacccccccoccoccceg:so
p c 00c000000000000 27-FE994 17:46:31 000C0C******3**00 )
y 400***********************************************************

'

i 'tMI 2/NRC SPLIT: MONROE WATER INTAKE, SAMPLE #9.
|

f
7 .g CTRAL FILE NAME: L940601.FEV . *

CAMPLE DATE: 27-FEB-94 11:30:00
# CAMPLE IDENTIFICATION: L940601.FEV

TYPE OF SAMPLE: WATER
SAMPLE QUANTI 1Y: 511.700C UNITS: gram
SAMPLE GEOMETRY: LMAR500
EFFICIENCY FILE NAME: LMAR300.EFF
**********************************************e********n**n*

* ,

ACQUINC OATE: 27-FED-94 13: 14:10 * FWHM(1332) 1. 8B(-
PRESET TIME (LIVE): ;,600 GEC * SENGITIVITY. 5.000
ELAP3ED REAL TIME: 600. OEC * SHAPE PARAMETER : 5.0 ,

ELAPSED LIVE IIME: 3600. CC * NON ITLRATIONO- 10.
*

* * * * * * * * * * * * * * * * * u v t * * m s w e w * * t e * * * * * * * * * w * * * * * a c * = * 2r r * n * v u t.
*

DETECTOR, OR T|IC LIBRARY: MASTER.LIUa

-CALI6-DATE. 23-FEU -94 07 06.01 * ENERCY TOLERANCE. 1 50'; KEV-

4EV/CHNL: 469701v * HALF LIFE RAT 10: 8.00
OFFSET; :9.J232300 KEV P AGUNDANCE LIMII: '/O.007

*
* > t * * * v * * * * * * * * * *:r * * * * * * * 9 m .**We***********************4M '?c4

i
n .,

.

'NERGY WINDOW 40.2? TO 2350.03d

PK IT ENERGY AREA BKGNU J'WHM CHANNEL LET1 PW CTL/SEC 7. ERR FIT

l' O 74.09 55. 105, .G9 74.65 72 6 1.54E-02 35.4
2 0 185.72 39. 33. .84 310.62 308 7 1.08E-02 42.6
3 0 238.70- 69, 150. .60 423.41 413 12 1.?OE-02 37.0
4 0 510.59 186. 66. 3'.18 1002.26 995 14 5.16C-02 12.3
5 0 609.30 S4. 19 1.40 1212.42 1209 9 1.51E-02 25 1
6 0 662.54 45. 41. 3.03 1325.78 1320 13 1.25E-02 36.1
7 0 1120.12 45. 10. 1.77 2299.96 2291 14 1.25E-02 29.3
8 0 1332.50 26. 24. 1.59 2752.12 2744 16 7.22E-03 51.3
9 0 1460.89 169. 24. 1.68 3025.46 3017 16 4.69E-02 10.9

'10 0 1764,74, 24. 10. 1.03 3672.37 3667 12 6.73E-03 34.5
11 0 2614.62 73. O. 1. 39 5401.77 5472 19 7. 03E -02 13.4

PEAR SEARCH COMPLETED (REV 15.8 - ND PC VER310N NOV 89)

PEAK DA}A CORRECTED FOR ENVIRONMENTAL GACKCROUND
* AFTER ENERGY INDICATES CORRECTED PEAK

1) IT ENERGY AREA BKGNO FWHM CHANNEL LEFT PW CTS /SEC ". ERR FIT
!

M O 74.09 55. 105. .C9 74.65 72 6 1.54E-02 35.4
2 0 105.72 39 03. .84 310.62 308 7 1.0SE-02 42.6
3 0 230.700 1.- 150. .60 423.41 418 12 3.44E-04 ****

510.59 KEV #EAK DELETED
.5 0 60?.30* 12. 19. 1.40 1212.42 1209 7 3.40E-03 ****

'662.54 KEV PEAK DELETED '

.7 0 1120.17 45. ' 20 1.77 2299.96 2291 14 1.25E-02 29.3
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:. 1460.C9 KEY PEAK DELETED
1764.74 KEV PEAK DELETED.o . ,

11 *O 2614'628 14. O. 1.89 5481.77 5472 19 3.89E-03 ****".
. _ ..

4 'f

!

1 + , ~ ~ . -

+ .~,jr; .
v: .

e
4

4

1

:
i

l

i
<

4

i

Y
3

,

d

3

)
.1

1

4

9

1

i
i

i

e
,

, -;

9

b

i .
.,

'

|
t

|>

)

|

I I
l

i
1
i

%

e

N

1

'

,

|

|
'

.

.

*

|



-
.. - - - . . . . . . . . . - .

t. *

< NUCLIDE IDENTIFICATION SYSTEM (NO PC VERSION DEQ 88)
3 : UNKNOWN LINE REPORT

- % PAGE 1 1
'

'
2

1

UNIDENTIFIED PEAKS i

? |
J IT ENERGY AREA BKGND FWHM CHANNEL LEFT PW CTS /SEC % ERR %EFF |

h ::s |s , ,.

1 1 0 74.89 55. 105. .89 74.65 72 6 1.54E-02 35.4 2.95E+00
3 0 238.70 1. 150. .60 423.41 418 12 3.44E-04 **** 5.04E+00'

5 0 609.30 12. 19. 1.40 1212.42 1209 9 3.40E-03 **** 2.59E+00
/ O 1120.12 45. 18. 1.77 2299.96 22?1 14 1.25E-02 29.3 1.66E+00

11 0 2614.62 14. O. 1.89 5481.77 5472 19 3.89E-03 **** 8.88E-01 )
1

L A Nt:i .i NOT he:iz.Nu UUMMARY CNITL.DA

i'i NUCL 1DI. . Nt.NG / | U. E DECAY UC 'gi am f. :N D 11 F FAILED.

i R(e 226 . ..;G 'll 1600 JOi 1.OOOE O 2.9'/3E -7 4 t . 6 b';. ABN
3 TH-232 2 3u . J, ', l. . Of h. LOY .OOOC O < 092C !. O i: .1;,7. ABN
5 RU-103 610 33 ?,9.3SD 1.OO2E O 1.J42L -; 5 . 9 2'; ADN
; XE-13L 600.L3 9.11H 1.1 HSE O 2 349E -/ ' 117 ABN,

5 RA-226 609.31 1600.OOY '..OOOE O 1.500E - !:, 41.6S7. ABN
7 3 C - <n 6 i..i 20 31 0 3. .MD L,OO1C O ' 9m'h O 50.007 AGN,

/ Ri-r ' 2c, 1 1. '/ O . '/ 9 1600. 10Y i OOOf; O 2 . 6:',8L -/ 41.65u ABN2
6 . E-4 ti li r L . i S' AGNl a. i H-132 MJ 4,66 1. 000~ '. U T OOOE i1.

;'-

'

,

..

6

0 |

_ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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' 'NUCLIDE IDENTIFICATION SYSTEH '('ND PC VERSION DEC 88) .

."TUMMARY OF NUCLIDE ACTIVI TY. PAGE '2
r p . ; 3: : .-
TOTAL LINES IN SPECTRUM 6 4

UNIDENTIFIED PEAKS 5
- NTIFIED--IN SUMMARY REPORT 1 16.67% i

f [1. e . .. . .
, a. .. +

NATURAL PRODUCT
1-SIGMA

NUCLIDE SGHR HLIFE DECAY UCI / gram ERROT4 % ERR
<

U -22,5 NP 7.04E+08Y 1.000 1.81GE -8 7.750E -9 42.a4

,
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F
y HINIMUM OETECTABLE ACTIVITY REPORT (ND PC YERSION SEP 89) .

~s,,;

i PEAK WIDTH = 3.00 FWHM. CONFIDENCE LEVEL = 4.66.

MINIMUM
LIDE BKG ENERGY UCI / gram

h :,s. <

{ BE-7 53. 477.59 1.4608E-07
? ANIL-511 215. 511.00 7.7604E-08
h NA-22 19. 1274.54 2.0848E-08

NA-24 17. 1368.53 2.3102E-08
CL-38 4. 2167.51 0.OOOOE+00
AR-41 16. 1293.64 4.5700E-08
K-40 191. 1460.32 6.0761E-07
S0-46 55. 1120.5~ 1771L-OU'

CR-51 57. 320 08 1.2713E-O/ l

htc 54 42. 834.0L 2.1013L-00
MN-36 41. 346.7', 4 . O .: ..' t - 0 3
T E - D .) 36, 1. O''"? . 2.: 36': | L - O U,

CO -G7 110. l'2 2 O ', 1..'663E-OJ
CC-Su 28. 310.70 .:. 7386E-08
CO-60 46. L332.49 3.3721E-OH }
NI -65 11. 2 4 01 8< 1.1008E-07

|CU -64 l. J 4 5 . 0, 5.6596E %
_ t -6 5 31 . 15 .1, 4.GCZOE-0C |
ZN -69h 56 138.6", 1. /291E- 00
AL 76 65. 559.li. 4.4703E-OG-

Ui_ / 5 M4. 264.6' '.3417E--03

i BR-82 54. 554.32 2.5299E-08 ., :

GR-84 44. 881.50 1.0508E-06 'l

~ 35 200. 513.99 5.3193E-06
3bH L 2 ". . L5 1 . 12.. 2.4001E-OO

l',it' G7 61. 400.5U 9.02G1L-OG
KR-US col 19 6 . 3',. 7 1960E -- OE
G6 80 IL. l!'?6.0; . 1092E-05
FG3-09 3:, 1031 3- EALF LIFE TOO 3HONT
3f t--3 5 10' 517 . 9 e 2.Zo64E-00
3A-85M 231.6G 5.9557ti-08.

Uit ' /, 1024.30 U.4559E-08""

C.A-92 20. 1383.94 4.4990E-08
Y-88 15. 1836.01 2.4367E-OO.

Y-91 37. 1204.90 9. 2029E--06
Y-91MD 58. 55.5.57 2.1973E-08

* Y-92 30. 934.46 2.287~/E-07
v-93 02. 260.90 2.3491E-07
ZR-95 <J 4 . 756.72 3 6510E-09
ZR-97 36. 743.36 2.1170E-08
NB-94 42. /02.63 1.8214E-03
NG-95 45. 765.79 2.0728E-08
NO-970 35 1024.50 2.4040E-06
MO-90 70 257.34 2.1184E-08
MO-99 45. 739.58 1.5937E-07
TC-99MD 98. 140.51 1.2620E-08
RU-103 54. 4?7.03 1.7772E-08,

" 105 45. 724.50 5.6423E-08
06 46. 621.34 1.7457E-07

\ .. . 105 59. 318.90 0.8950E-08

,

;..

1
1

's

.

O
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PAGE 2 o.
PEAK WIOTH,= 3.00 FWHM. CONFIDENCE' LEVEL = 4.66. ''

t m in; ,y
MINIMUM

NUCLIDE 8KG ENERGY UCI / gram

10M 40. 657.75' '1.7634E-08 = ..,

' N 09 100. 88.03 4.0746E-07
SN-113 71. 391.69 2.3471E-08
SB-122 56. 563.93 2.5573E-08
38-124 35. 602.71 1.4939E-08
38-125 70. 427.89 5.4825E-08
TE-123M 128. 158.99 1. 524 6E--03
TE 132 1G2. 228.16 1.5761E-08
i-131 61. 364.40 1.6845E-08
I-132 29. 66'i,69 2.0560E-08
E .Us 46. 529.07 1.?O53E -08
I 34 41. 847.03 1.3455E-07
-1: ; 19. 1260.4L 9.1143E-OO

e-0.31M 120. 163 93 6.?oS4E-07
#E-133 79. 00.99 4.3543E-08
W -133M 90, 233.22 1.3053E-07
Xu-135 102. 249. :'? 1.9508E-03
X -13bM 52. 526.56 HALF LIFE TOO 3HORT
-: t -- 13 0 73. 250.',1 HALF LIFE TOO UHORT
03 234 46. 604.70 1.7196E-08
J3 34M 120. 12,.42 1.6328E-07
G-106 32. Ulb.$O 1.8789E-08
J3-137 64. 661.65 2.4858E-08
CS-138 23. 1435.86 5.9314E-07

133 69. 356.00 2.3793E-08
.,139 113. 165.85 2.1551E-07

UA-140 50 537.32 6.4625E-03
BA-141 105. 190.22 3.9608E-06
. A -1 ;0 9. 1S?6.49 1.8468E-08
Jd .39 113*. 165.85 1.4885E-OO
CE-tal 114. 145.44 2.5624E-OO
CE-143 62. 293.26 3.1553E-08
CE-144 104. 133.54 1. 08 53 E--07
NO-147 83. 91.11 4.6862E-06
EU-152 59. 344.27 4.9119E-08
EU-154 19. 1274.45 5.8685E-08
HF-181 54. 482,03 1.8686E-08
W-187 48. 479.53 6.6181E-08
HG-203 69 279.19 1.6927E-08
RA-226 ,75. 609.31 4.6521E-08
TH-232 73. 2614.66 0.OOOOE+00
U-238 124. 131.20 6.2252E-08
NP-239 116. 106.13 5.7737E-08
AM-241 63. 59.54 1.0561E-07

.
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* # occe*3ccccccccaecacocc030*cccccc*cacagocc00cccc Occcccc00000Ca . ..
.occcacc0000ccc*** 27-i:E' -94 20:17:59' *c00823000C000000 "

cac***********************************************************
.

FERMI 2/NRC SPLIT: MONROE WATER INTAKE, SAMPLE #10.

m ' TRAL FILE NAME: 'L940611.FEV '

.
** *

- LE DATE: 27-FEB-94-18:30:00
SAMPLE IDENTIFICATION: L940611.FEV
TYPE OF SAMPLE: WATER
SAMPLE QUANTITY: 455.600C UNITS: gram
SAMPLE GEOMEfHY: LMAR500 '

EFFICIENCY FILL NAME: LMAPSOO.EFF
* * m a c s * * u * * * * * * * * * * * * * w t * * * ( * * * e * * * e * * * * :: :**t*********:r*******

x

ACQL ( R: DA R 27-iEle9d l';. 7:13 * FWHr i(1332 ) 1.806
.'HC:n i - i s ME (i. I VE ) .: 36G0. '3 E C * EMS;TIVIi/. 5.000'

1,%r aU N;.A'. + f tE; 3600. GEC ; GHe^. 'E PARAME",'Q ., 5.0 ,

.Li :iD IVE ilht: 360f Ctb? k NBC t"CNA? ION .O.-

a
s * C :r 'r * * * m ;r t e te :e r.< tr * , ; v; g . g * ( :- * * y k g 9:* * :h e s e j t * * ;.' m ? * n t a r t e n t * * * * * *

*

AlLC706 UNTLO * L IURf)RY : MASTEn.. u I;

2 AL R UAiE: ?.?-FEU 94 0 / : _ , . 01 1 ENERGY T OLERnHCl- ;uO KEV-

U. V/ C H h'. .46'3 /01o * HA_f LJ2 RA'ii'' .00.

JF % . i . J9.a2/u 500 A. / * AuuNDANCE LIMI: / s i . 00''
x

. * h 4t n :p 1;. - , . * :**teyc;y*e sr****ey**; .;: t :r g t g * e * e y : s * 4 .. 'r g e c it,.

c

.-+

..

|NERGY aiNOOW lo Z" TO 2%JO2

PK li : ,w. NG''. ANiii OKL ? :s WHM .M U N N i.J LL. T" Cl3/SLC %.!m F)I

i o /4.69 ;3 107 % 51 24 'l 6 1. 4 6E-- 02 :,.3
' a 2.2 .du 33. 16 .96 423.7? 420 e 9.06E-03 60.5
4 0 .M ;64 /S. 20 . 1.37 666.00 660 10 2.10E-02 29,5
4 C Mi.45 4' 2. .20. 2.42 1004 10 995 20 5.33E-02 17.6
-3 0 609.71 46. 1.05. 3 07 L213.30 120'7 16 .1,20E-02 51.9
6 0 661.43 20, 38. .93 1323.41 1319 10 7.81E-03 49.1
7 U .u9.09 19. 44, 1.95 22?'/.73 2296 14 5 14E-03 73 3
8 0 13 / 7 , C'/ 19 10. 1.63 2848.62 2839 17 5.34E-03 56.9
9 0 1415.76 .13 . 3. 1.39 2929,38 2925 10 3.50E-03 42.4

10 0 2460.05 208, 22. 1.76 3025.3? 3016 16 5.79E-02 8.0
11 0 1764.150' 46, 11. 1.06 3671.36 3664 15 1.2SE-02 21 7
1/ O 1030.62 15. 3. 1.26 3S25 40 3023 7 4.24E-03 32.2
13 0 2204 10 20. 6. 1 34 4607.94 4603 11 5.68E-03 28.3

PCfm S.'ANCH COMPLETED (REV 15.8 - NO PC VERSION NOV 89 )

f>ULSC-PILE-UP CORRECTED DATA. CORRECTION 1.000
UNCORR. LIVE TIME: 3600 CORRECTED LIVE TIME: 3600.

IT tiNERGY AREA GKGND FWHM CHANNEL LEFT PW CTS /SEC ''ERN

1 0 74.69 53. 107. .62 74.24 71 6 1.46E-02 35.3
'2 0 230.88 33. 116. .96 423.79 420 8 9.06E-03 60.5
d O 352.64 75. 90. 1.37 666.00 660 14 2.10E-02 29.S
4 0 511.4S * *192. 128, 2.42 1004.10 995 -20 5.33E-02 17,.6
!.s 6 6 0 9 . 7.4.. .46. 105. 3.G7 1213.00 1207 16 1.28E-02 5.L.S
6- O '661.43 28. * 38. .93 1323.41 1319 10 7.81E-03 49.1
7 'O 1119.09 19' ' 44, 1.95 2297.78 2296 14 5.14E-03 78.3.
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3. 1.39 2929.38 2925 10 3.50E-03 42,4

)7
9 O. 1415,76

.

13. - ->

,. ,

10 0- 1460.85 708. 22. _1.76 3025.39 303,6 16 5.79E-02 8.0
4: :11 0 1764.50 46, 11. 1.06 3671.86 3664 *15 1.28E-02 21.7
|,712 0 .1836.62 15. 3. 1.26 3825.40 3823 7 4.24E-03 32.2
+ - 13 0 2204.18 20. 6. 1.34 4607.94 4603 11 5.68E-03 28.3

--UP CORRECTION COMPLETEO
2- .- 4 .
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NUCLIDE IDENTIFICATION SYSTEM (ND P,C VERSION DEC 88) .

NUCLIDE'LINE ACTIVITY REPORT PAGE 1 *

ELAPSED LIVE TIME: 3600. (PILE-UP CORRECTED)

Ar IVATION PRODUCT
UCI / 1-SIGMA,. .

.
IDE SBHR ENERGY AREA BKGND %ABN %EFF gram ERROR

ANIL-511 AP 511.00 192. 128. 96.73* 2.941E+00 1.301E -7 3.174E -8
SC-46 AP 889.25 O. O. 99.98 0.OOOE+00 .OOOE O .OOOE O

1120.51 19. 44. '99.99* L.656E+00 1.042E ~3 1.443C -O

i-133 ION PRODUCl
UCI / SIGMA2

N'.JCLlDE SUHR ENENCY v.R ' 'i Ol' CND !.(WN 7,EF F gr um ERROR_

.a -do R2 !3 9 8 ,. 0 2 .2 .) ;4.00 O.OOOE: 00 OOOE O .OOOE O
1G36 O 5. '1.404 .1SiE400 1.660E ~6 5.344E /

26/7 :.k, >. O. . '.V., O OOOL-00 JOOE O OOOL 0
t -at, 1 I' 2196.Oi , . ' ') . ?3. 10 L OOOE+00 .COOE O .OOOL 0

*

1036 Ou '") 3a* 1.1'.>1 E d m0 2.199C -n 7.07/r 9, o

rw-103 FF' 197 Oli O. O. '9. 00 * O.OOOE400 . O C '' O .GOOE a
6 1 0 . ,',3 . O 'i '0 2 :26Et00 's 22'?E / '1. " 121.' 7,

- 13 .: ri 661.6', -

E, M .1 ' m 2 e:36E+60' O.235E T' l.U M -f.. .

, n;i UNAL i'HODUCl

UCI / .. OiGMA'

nuCL1DL 3LHH [h;.NGY AREA UKCND 7.ABN tEFF gram ERROR
K-40 NP 1460 81 208. 22. 10.67* 1.362E+00 2.364E -6 1.891E -7

?26 NP 106 I . O 3. ?! . O.OOOE+00 OOOE O .OOOE O'

i41, A ( ) .. 7 49 O.OOOE+00 OOOE O .OOOE O.,

.''.6 . 2 3 (- O O.OOOE+0C _OOOE O .000C O' +'
.

.551.92 . . '70 ', 20 3. 351 E l-00 H 677E -B 2.$61E ,,

6 0 9 _ J, .: k. 105. . ; t, a;M ;.536E+00 t.319E -C 3 . 2 7 7 r_ -l.

t CO . s'" -i . 4 4 ,. 1 :. su L.6S6Ci00 ;.219E 7 Sq0E "
,

J'2 2,U . 1 1 0 ',94 0 OOOEFOO .OOOE O OOOE O

17(.A .19 i .1 1 ;30 1.186E+00 4.043E 7 G . 7 61 L~ G... ,

2204.22 6 a 9F 1.OO7E+00 6.725E -7 1.9 47 7'

IH 232 N I .' 238.o3 33. L;. 6 . 44.60 5 036E+00 2.392E 3 1.447C -n
330.37 0 0. L1.40 0.OOOE+00 .OOOE O _OOOE O
72/.1/ O. O. 11.00 O OOOE+00 .OOOE O .OOOE O
503.J4 0 .. O. 30.26 0 OOOE+00 .OOOC O .OOOE O

011.07 O. O. 27.70 0.OOOE+00 .OOOE O .000E O'

969.31 0 O .. 16.60 C.OOGE+00 .OOOE O .OOOC 0
q,14.60 0. O 3 5 P,6 7 0.OOOE+00 .OOOE O .OOnE O>

e*

*

%
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J NUCLIDE IDENTIFICATION SYSTEM (ND PC VERSION .DEC 88)
1 UNKNOWN LINE REPORT PAGE 2
) ELAPSED LIVE TIME 3600. (PILE-UP CORRECTED)s

. 4

i ]|DENTIFIED PEAKS
1

_

.

'

M IT ENERGY AREA BKGND FWHM * CHANNEL LEFT PW CTS /SEC % ERR %EFF-

f 1 0 74.69 53. 107. .62 74.24 71 6 1.46E-02 35.3 2.93E+00
2 0 238.88 33. 116. .96 423.79 420 8 9.06E-03 60.5 5.04E+00
3 0 1377.62 19. 10. 1.63 2848.62 2839 17 5.34E-03 56.9 1 42E+00
9 0 1415.76 13. 3. 1.39 2929.30 2725 10 3.SOE-03 42.4 1.39E+00

l '' O 1036 62 15 ., i, 1.26 3825.40 3023 7 4. 24i -03 32. 2 1.15E4 00

LINE3 Nof MEETING SUMMARY C;RITEH l A

.n .1UCL1DE ENERGY 1 , ._ , t.._ Of' CAY UCI /gtcni ABNa h T (AILEO'

s: T h- Zuk' 230.63 2 . 00; i lo'r 1.v00L U 2.392L 25.03'i ABi '..

:) <<U - 106 i,) O . ',3 "7.350 1.001C 0 ^ .2?9E - 5.924 AGN,

' '3C - 4 1120 L> > 03 . 8;?, D 1 OOOE o 1.842i. . 5 0 . 00'|, ADN
12 &;-80 t i; 3 t, . 01 17.30M 1 626E 1 L . 660I: - e: c7.202 ABN
1:: ' ch 1 d'c,6 .(*1 _t ne, . 60D 1.OOOE O 2.199E S1. 5 5'i AHI !

,.m

s

,.
,

4

%

d * q* e

_
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> NUCLIDE IDENTIFICATION SYSTEM (t;!D PC VERSION DEC 88) ,
. SUMMARY OF'NUCLIDE ACTIVITY PAGE 3* *

\.
.

13TOTAL LINESEIN SPECTRUM '

UNIDENTIFIED PEAKS 5
7 NTIFIED.IN SUMMARY REPORT 8 61.54%

-

.

. . :-

AdTIVATION PRODUCT
g ., 1-SIGMA

NUC_IDE SDHR HLIFE OECAY UCI /grarn ERROR % ERR
ANIL-Sil AP 10? 70M .t.619 1.001E -7 7 174E -8 17.62

r 4(UN PRODUCT
-3ICMA

; NC f o:1 SullN HL l i:, DECAY U::I /g. an, ERROR ?, ERR.

C3- c// ' FP 7,0 .1 '/ Y .or o 2/> SL -H 093E -a 19.15-
s <

i

NA7JRAL PRODUCT
-3IGMA;

h u t . '. U E GBl if.' ilL II~ C ) C C .^, Y UC' ' g . m:. E RTROI? '?.C R R
X.. c4P 1.ZUEv00Y . 000 ., ,41. , _.191G -/ 3 00-

.M _ . NI' 1600.Um' . 00f' (. ' ?':
''

'7E -C 31.86'

.

1
,

6

!
,

'

,

4

e

I

l

i
'

%

a

|

|

|
1

i

4

.

& .

4 -
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MINIMUM DETECTABLE. ACTIVITY REPORT (ND PC VERSION- SEP 89)<

p .
-,

I PEAK WIDTH = 3.00 FWHM. CONFIDENCE LEVEL : 4.66.

MINIMUM
J r '. .LIDE BKG ENERGY UCI / gram
:d , ,

BC-7 56. 477.59 1.6856E-07.

' NA-22 24. 1274.54 2.6316E-08
NA-24 14. 1368.53 2.2612E-OS
CL-38 5. 2167.51 0.OOOOE+00
AR-41 20.- 1293.64 4.OOOSE-08
3C-4o 56. 1120.51 3.5995E-08
CR-51 GS. 320.03 1,5233E-07

hN-Lo 44. 834. . . 2.5073E-08
MNi6 39. 846./5 3.4240E-08
rb 59 23. 1099.22 4.0276t -08

~

CO-S/ lib. L22.W, 1,.S6a9C-On

CG d>! M. G1C '! c , 2 ,.,3A3V-08

Cu-60 44 1332 . w. 3. / 040C.--00
r11 -6 s a 2401.04 1.0329E-07
CU-64 19. L345.90 S.369aE-06
ZN-6b 25. 1115. r,2 4.7210E-OC

' L ?l--6 ? M 58 438 t,, L . M04OE- 08
n;.-76 6t. $ *; 9 . , 4,. 7179E -00
L, -i - / , 9 3 .. 264,65 7.7667E--03
BR 82 60. 5 ',4 A'c 2.9397E-OS
OR-G4 43. Jbl.50 3.3644E-O/
KR-85 137. 513.99 6. '7287 E-06 3

.Q-85M 106. 151.18 ?.1513E-08 |
. 7 69. 402.5'' 6. '902E-Of'

38 LOS. 196.32 7.?;1?E-Oa

HE- Utd 25 1836 02 3.3163E-06
RB*89 30 1031.30 L.3674C-06
.5-85 L3/ S13.9', 2.91630.-08
'5R-13 5 h 84. 25t i>9 3 <,6,; /E -O: t

OR-91 2'/ 1024.30 P. 1832E-08
CH-92 15. 1303. M 3 4319E-06
Y .38 2S 1836.01 3.5322E-08
'/-91 43. 1204.90 8.1454E-06
Y-91MD 52. 555.57 2.1801E-OO
Y - 9 '.' 40, 934.46 2.4629E-07'

Y-93 70. 266.90 2.2837C-07
'

ZR-95 49. 756.72 4.3264E-OS
ZP-97 43. 743.36 2.4992E-OO
NU-94 4,0 . 702.63 1.9964E-03
Nb-95 46. 765.79 2.3520E-08
Nd-9'/D 20. 1024.50 2.'*226E-06
MO-90 76. 257.34 2.2071E-08
MO-99 47. 739.58 1.8111E-07
FC-99MD 121. 140.51 1.5593E-08
RU-103 57. 497.00 2.0494E-On
RU-10S 46- 724.50 5.5232E-08
RU-106 41. 621.04 1.8509E-07

LOS 71. 318 90 8.3382E-08

k -)10910M 37. 657.75 1.9046E-08
100 08.03 4.5761E-07

, . .

.
*

*
P
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PAGE 2 .,

PEAK WIDTH = 3.00 FWHM. CONFIDENCE LEVEL = 4.66.
'

,

MINIMUM
NUCLIDE BKG ENERGY UCI / gram

\ 13 56. 391.69 2.3406E-08. .

22- 51. 563.93 2.7133E-08,

38-124 44. 602.71 1,8804E-On
SB-125 66. 427.89 5.9789E-OC
TE-123M 130. 150.?? 1.7252E-On
TE 32 76. 220.16 1 5152E-Ot.
1-;. /O. 364. 4 t ! 2. 0 L9f N:-OH
1 32 48, 667.69 3.098(I-08
L . .. . 49. 329., | 2 1 ::27F - un
i .. /,9 . 847.O! 6.9493ti-On<

'

L. 13. 1260 41 /.66',91 -0 1

Au J1M 94. 16 J, "I 6.27317-07
i .5 79. ac l' 4..16 96'-0"o

k- J3N 7 9 ., /33 Z2 1 J56.E-O'.>

1 .- 5 32, 249 /9 1_32 74i- -OH
Xt T.5M 57. 526.36 7 . 64 57 E --0 7
A '.' - 8 .30 25!) . .',1 ? L J ,O' U6
C-. .4 49, 604.70 3 9932L -- ( W. i-

,...oh L .I 2 . ;.2 / - 1 -) t I Sr u ,

_ <t, J9 D J C . ~J 3 2.324BE- ._

' /. _. "? ' 1. 1435.;;6 1. 8642C -O'i
'

, .

' 0. J'- c,6 3b6 2.4074E-00'

'S A < 69 93. 165 d5 1.4006E-07
i

BA-140 47. 537.32 7.0221E-OD '
101 97. LOO 22 4.909?F-07
. O 10. 1 ",9(, 1' ;'.J503E-OR

.. L :9 96. L 6 5 . .. .1 '' : 2 6 6 OH
i Cl il 115. 340.4A " n!! ;10 - 00

e ..ti.
-.

,y ., c. 6 (. . Ui ; , ) .-
, .c

-

,

.t- 4 .u

12.L . 16 7, . Se . . J / L .,e - 0 7. . . . ,
i

a l s . -- / il7 9L t1 'i . '.// ' , .i F On
;l i . :a, 0 ,., v 4 4 . ,., , e . v a , ., t - 0, .c.4 -. c -

.. .. s se .

GU- _ ; 4 '4. 1.2 / a . 4 5 7 4077L. 0,Li
t

HF . 21 ( ,6 . 402.03 2 3107i~-00
'4- w 7 63. 479.53 a.203dE-00

i H C. 203 81. 279.19 2.0586E 08
fH-232 SO. 2614.66 0 OOOOE+004

i

U- 23s 127. 185.72 2.6926E-08 I,

;J-230 119. 131.20 6 . 8493E-- 08
NP-239 124. 106.13 6 6268E OO

]
CM-241 [6 . 59.S4 1.30271;-07

*
,

)

..

.

4
4
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j,C0000007000000c000000000C000000000ccOO*#C00000cccccccccccccco o
3 necocccccccccccco ' .27-FEO-94 20:20:13 ''' C00c30ccccccccccc
3'. doc ***********************************************************

'. MI 2/NRC SPLIT: MONROE WATER INTAKE, SAMPLE #10.

M CTRAL FILE NAME: L940611.FEV
''

-

' SAMPLE DATE: 27-FEB-94 18:30:00
SAMPLE IDENTIFICATION: L940611.FEVg

-TYPE OF' SAMPLE: L%TER
SAMPLE QUANTITY: 455.6000 UNITS: gram
SAMPLE GEOMETRY: LMARSOO
EFFICIENCY FILF NAME: LMAR5do.EFF
c o c s * * * * * * * * * u s * c s * * * * * * * * * x * t e n * * * * v e * * * * * * * * * * * * * m * n * * * * w.

*
ACutnRE DWIL 27-PED-94 19:37:;.3 * FWHM(1332) 1.386
PREuri I(ME(L:.VE) 360u. SC * :3 ENS I TI VI TY .: 2.000
EL AP3 tid NL AL TIME: 3600. WC * GHAPE PANAMETER .O '.

ELAFAD LIVE i.nE 360.' . :E * NBR ITERATION 3.

*

* * * * * W * * * * 1,1 r * M T * v * ? * * * * * * & * * * * * * * * * * * * k t * * * * * A * * * * * * * N * * v * * * * t

t

UETt:CTOR: URT a * L1DRARY: MASTER. lit'
CALIG DATE. .:-i:E D - 74 07.26: O; * ENERCY TOLERANCE 500 M:V
KEV /dHNL; .4697016 i HALF LIFE RAT 10. ,.Ou

OFF3LT- C '> . 3 2 1,2 3 0 0 KUV * AUUNDANCE LIMIT. /O.000
w

* (4.* c4**4 a:. c. * * r * * * * * * * * * .t e as , w******************o *******ma

@

LNERGY WIMM 40.29 TO "?O50 93

PH Ii ENu a ANL A UKQE ?WHM :HANNEL LER "W C T S/'.,5 C ERR r i. ",

1 O l.0.69 53. 107 62 74.24 71 a . 46E 02 35.3
2 0 23D.dC 33. 116. .96 423.79 420 0 "' 06E- 03 60. S.

3 0 352.64 75. 90. 1.37 666.00 660 14 . 10E-02 29.5'

4 O Si.e.45 192. 128. 2.42 1004.10 995 20 5.33E-02 17.6
S O 609.71 46. 105. 3.87 1213.30 1207 16 1.28E-02 51.9
6 0 661.43 28. 38. .93 1323.41 1319 10 7.81E-03 49.1
7 0 1119.09 19. 44. 1.95 2297.'70 2296 14 S.14E-03 78.3
8 0 1377sS7 19. 10. 1.63 2848.62 2339 17 5.34E-03 56.9
9 0 1415.76 13. 3. 1.39 2929.38 2925 10 3.50E-03 42.4

10 0 1460.05, 200 22. 1.76 3025.39 3016 16 5.79E-02 8.0
11 0 1764.50 46. 11. 1.06 3671.36 3664 15 1. 28E -02 21.7
12 0 3836.62 15. 3. 1.26 3025.40 3023 7 4.24E-03 32.2
13 0 2204.10 2 0 .. 6. 1 34 4607.94 4603 11 5.60E-03 20.3

PCAK 3EARCH COMPLETED (REV 15.8 - ND PC VER3 ION NOV 89 )

PEAK DATA CORRECTED FOR ENVIRONMENTAL BACKCROUND
* AFTER ENERGY INDICATES CORRECTED PEAKS-

r
PK IT ENERGY AREA BKGND FWHM CHANNEL LEFT PW CTS /GEC % ERR FIT

1 0 74.69 53. 107. .62 74.24 71 6 1.46E-02 35.3
23J.30 KEV PEAK QELETED

3 0 352.64 7.5 . . ?O. 1.37 666.00 660 14 2.10E-02 29.3
! '511.45 KEV PEAK DELETED

5' O 609.71* 4 . * -- -+ .10 5 .- 3.87 1213.30 1207 16 1,10E-03 ****
'

. - _ - _ - _ _ _ _ - _ _ _ _ _ _ - _ _ - _ _ _ _ - _ _ - _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ .



m .. . nr. , me .-u , . . . . . . , im . .. i w , i s 4 r. . . _ . . _ _. .. - l-- - .. ~S
~

~ ~J2 .
7 0 1119.09 19. 44. 1.95;42297.78 2296 14 5.14E-03 78.3.

8 0 1377.82 19. 10. 1.63 2848.62 2839, 17 5.34E-03 56.9,

9 0 1415.76 13. 3. 1.39 2929.38 2925 10 3.50E-03 42.4
1460.85 KEV PEAK DELETED
1764.50 KEV PEAK DELETED

12 0 1836.62 15. 3. 1.26 3825.40 3823 7 4.24E-03 32.2
g .1 ' O 2204.18 20. 6. 1.34 4607.94 4603 11 5.68E-03 28.3

. - . . .

; Y '3.., , .-

4

d

'4

6

i

1

4

1

1

1

i
i
'

, , s_

)

,

i

I

s

e

O *

4
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J, ,NUCLIDE IDENTIFICATION SYSTEM ,(ND PC VERSION DEC 88) .
I

| ONKNOWN.LINE REPORT
PAGE l''

UNIDENTIFIED PEAKS

.c IT ENERGY AREA BKGND FWHM CHANNEL LEFT PW CTS /SEC % ERR %EFF
' (~ . .

1 0 74.69 53. 107. .62 74.24 71 6 1.46E-02 35.3 2.93E+00
3 0 352.64 75. 90. 1.37 666.00 660 14'2.10E-02 29.5 3.85E+00 I

1

. 5 0 609.71 4. 105. 3.87 1213.30 1207 16 1.10E-03 **** 2.59E+00 '

'

7 0 1119.09 19. 44. 1.95 ''297. /3 2296 14 5.14E--03 73. 3 1. 66E+00
U O 1377.02 19. 10- 1.63 2840.62 2839 17 L.34E-03 56.9 1.42E+00.

a 1415./6 13. .t . 1.3? 2 9 2 9 ,.',8 2925 10 3.506-03 42.4 1.J,9E+00"

: l' i) 10.56.62 l' 1.26 3825.40 3823 7 4.24E-03 32.2 1.15E+00'

'
.i . , 3 22o4.13 20. . F' 16'r/ 14 0001 11 5.60E-03 23.3 1.0 LE F OO.

]n.. NOT c1L:.. . i r4L SUMMARY _ is' I I ,_ , i l f.

.M 4ULu!DC .NLituY .L L OliCAY UCI /gr.um ABNO ll'' i' A L L E i-
- .i. .2 .51 92 160t i . OO'c A.OOOL 0 U.677L -- O 66.70' AE'N
:., :J-103 610.33 39.350 ;.OO1E O 4 . ?.3 ', O E 3 ') 92" AGNi

* i, 22(, 60''. 31 .1 6 0 0 . 0 0 " .OOOE O 1.673E 6 6 . 7 0', ADN
~. - 4 6 .120.,51 3.0 . ; G'. . O C O L: 0 1.342E ' O . t .' C At irl,

;

fc 226 _12u.J9 160' 30' .tiO()L 0 ; . .;j 9E 6 (, . / O'| A ,., i',
2

a .) - N '6.Ot i. '/ 10 1 , J6:. 1
' . . , ;,( bJ <, :T/ 28L ACN' <,

1; UD .u;36 01 10,;, . 6 0 L 1.000; O 2.199L -- E S1. 5 5'l AUN
1,, . ' . < , ,z04.22 1000.30i OOOE O u ,. J;E 60./07, ALNn

_I
,

4

I

,

}
,

1

1,

! |
1

g

I

i

,

1

j
.

1

o.

s

4

*
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NUCLIDE IDKNTIFICATION SYSTEM (ND PC VERS, ION DEC 88) .,

SUMMARY OF NUCLIDE ACTIVITY, PAGE '2 **

!
.. .. .

TOTAL LINES IN SPECTRUM 8
UNIDENTIFIED PEAKS 8

1. .NTIFIED-IN SUMMARY REPORT O .00%3

t ,o '
.

.

t- i

?. ^.I
I
1-

'
i

,

+
i

.,

t

1

s

i

f

i
1

, . <

l',,
s

i

1

9

4

f

i
4

d

I

~
|

|

.

4

6 *

4

%
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, .

MINIMUM DETECTABLE ACTIVITY REPORT (NO PC VERSION SEP 89) '

* PEAK WIDTH = 3.00 FWHM. CONFIDENCE LEVEL = 4.66.

MINIMUM
L1DE UKG ENERGY UCI / gram

'
.

BC 7 56. 477.59 1.6856E-07
ANIL-511 227. 511.00 6.2454E-08
Nfs -72 24. 1274.54 2. 6,516E-O G

.

N/ -2 J4. 1360.5/ 2.2612E-08
L. 2167 il O.OOOOE+00,,

(n - 4 20. 12'/3.64 4.OOOSE-08
s 40 225. 1.460 : >. .*. 8.3020E-07

O., 56 112 0 . :.> ., J . S V 9 Si!. -O L..

C "s . 6 'i . 320. i n 1. 3233E -O'l
be 44. W & . 507 W-Ou

'. 9 . B a t., * 4240&Obi ,

2 e, 10'.'9 . . 4 0276[i-Ou
1i5. l '_ . .% 1 3639L-00, s.

*- Si. 310 /i 2.6343E-OD,

60 44 1332 l'. 3./040E-OH
. F J 4 U 1 L' : L.0329E-07

LV. L . . Vs ' ':. .a . 3 6 9 di . -- O G
" 4.7218L-Ol.s ll , ,_

.D 4; i, 1. 884 0t>OL
.:, C % 9 . L f., 4.7129E-OC.,

.

'>3. .2 6 4 . .., a 2. 7 66 /E--03
L -in 60. 554.42 2.9397E-OO

'Q-84 43. 831.50 '3.3644E-07
T,1 137. 313.99 6. 7287E -06'

'; r: !C' 1 r. l . .. 3 2 .. id13t' -00
('~ 402 E (, 9902E-06

* 1mp lw,.32 / _2 712ti-05s

2 ', . .1 d i , Da '' 3163E-00,

1. 50 LU5i. s.3676L 06
U. [s / . F31. 3 . 9 P . 9103L-0S'

14 , 231.69 /s.6637E-00.

29 1024.30 U.1032E-OOr .

- 1; 15. L 38,.'s . 9 4 3.4319E-OO,

Y 25. I t' 36 . 01 3.5322E-OD,

?1 23. 1204 90 0 1454E-06'

/ 11 t 't- 52. 555.37 2.1801E-08
'/~'2 40 95,4.46 2.4629E-07
'-95 70. 2 66 .. 'N 2.2837E-07.

.R '

,49 7 's6 72 4.32643-08
Ji -91 43. /43.JC 2.4992E-OS
: M-%. 40. 702.63 1.9964E-OO
(4L -9 5 46. 765.79 2.3520E-OD
it -9 /: ' 20. 1024.50 2.3226E-06
MC ',(

~

257.34 2.2071E-08/6.
r10 ''i9 4/. '39.53 L,0111E-07

TC -99Mi) 121. .140.51 1.5593E-OU
RU-103 $7. 49/.00 2.0494E-08

105 46. 724.50 5.5232E-08
106 41. 121.04 1.3509E-07

'

10 ~, /1. 318.90 0.3302E-08u.

..

4

e

- _ _ _ - - - _ - _ - _ _ _ _ _ - - - _ _ _ - _ _ _ -
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1
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M i t :IMUM
'P ; U E. UKU ENERC: UCl /grcam

1
s ;

U)M .h (,57./S 1. ?O46E -03 |

10', 100. 08,03 4 . S761E- 0 7 1

1
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n?37 x.!L . .

y:caccc Cg:p ococcep03cccc0Goococc00cacococcoacc030gcccc200cecos
[occccc C**cOcacOC. ' 24-FEB-94 20:55:57 00000000000000000

eccc**********************************************************
i

CIRC. WATER PUMP HOUSE'(DECANT LINE) SAMPLE, PRE-DISCHARG'E..

. . _
,

" pTRAL FILE NAME: L940441.FEV. . .

' 9 L E D A.T E : 24-FEB-94 13:40:00
SAMPLE IDENTIFICATION: L940441.FEV <

TYPE'OF SAMPLE: WATER
3 AMPLE QUANTITY: 722.6000 UNIT 3: gram-

J- ,

SAMPLE GEOMETRY: LMAR500
. EFFICIENCY FILE'NAME: LMAR500. eft

' n*************************r-*****n***m*********************v**
,

,

iCQUIRL DATE: 24-FEU-94 17: 24: 36 * FWHM(1332) 1.CuG;

?RE31T FI M3 ( L !.VE ) ; 360v.. 31 C x CEN31TlviTN_ b.000
U.r.>3ED REAL TIML: 3600. ''t * 3HAPE. P AR Af'.C T ER : 5.0 '.

LAPGED L1VL ILME: 3600 3i ., N6R LTERAT:ONS: 10-

*
n*******o*****************wn us u*r*************t*****r**r****

*

DETECTOR: ORTEC * L f URARY: MASTER ,L I F :

OALIB DAfE: 23 ~!"Eu -94 07: : '01 k ENERGY rOLERANCE. .500 X::.

, J V/CHN'._ : 46970]6 8 IIALF LIFL RAT [0. S200
"JiT M.T : .!M . 82 /,27,00 KE- c ABUNDANCE L IMI T / O . 00'.'

n<

w **e**********n******* e**ae***********cv***************4..

'

-
.

6

<
'

UNERGY WINDOW 10 ?o TO 2058.03

PV. Y 'T iNERCY ARE.A UKCND FWHM CHANNEL .. _ r' 1 PW C13/3L. '; L'RR F;.
.

O 92.74 44 W. _ le 112.67 1LO 1.22r-O? 43 7
? O 23f: 30 39 l 'l"/ . .67 422.72 420 9 1. OUE -O'1 56.1

0 511.67 208.. 1"5 7.01 1004.47 997 24 5.77E-02 17.6
O 502.68 27, 61. 1.33 1155.75 1152 12 7.37E-03 71.3.

.> 0 661.85 47 33. 2.04 1324.30 1320 10 1.30E-02 29.7
6 0 1461 00 207. 9- '.95 3025.70 3019 14 5.75E-02 0.4
7 0 1765.37 52. 0 1.26 3674.13 3666 16 1.46E-02 19.8
8 0 2614.83 44. 37, t . 31 5407.21 5474 14 1.23E-02 20.3

PEAL $ GEARCH COMPLETED (REV 15.3 - ND PC VERSTON NOV 39)

PULSE-PILE-UP CORRECTED DATA CORRECTION : 1 000
UNCORR. LLVE TIME: 3600. CORRECTED LIVE LIME: 3600.'

.N IT ENERGY AREA BKGND FWHM CHANNEL LEFT PW CTS /SEC 0EPP

..t O 92.74 44. 98. 1.14 112.67 110 7 1.22E-02 43.7
'

2 0 238.39 39. 129. .67 422.72 420 9 1.08E-02 56.1
~, O .511.69 '08. 125. , . 01 1004.47 997 24 5.7'/E-02 17.6

O 582.68 27 61, 1.37 1155.75 1152 12 7.37E-03 71.3
'

0 661.8S 17. 33 2.04 1324.30 1320 10 1.30E-02 29.7
0 .1461.00 20'7, 9. 1 95 3025.70 3019 14 5 75E-02 U.4

/ O 1765.57 S2. n 1.26 3674.13 3666 16-1.46E-02 19.8
n 0 2614.03 44, 12 1.31 5482.21 5474 14 1.23E-02 20.3

~n CCRREC N we,7 y
-

.

. - - - -- - . - - _ _ _ _ . - - - . . . - - . . . - . _ - . - -
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NMJCi.IDE IDENTIFICATION SYSTEM (ND PC VERSION DEC 88). ,,i

, ICIUCLIDE. LINE ACTIVITY REPORT '" PAGE l'-
WiIi,/7 ELAPSED LIVE TIME:. 3600. (PILE-UP CORRECTED)-

r .

'

. . .

y"..E |IVATION PROOUCT '
'

n
UCI /. 1-SIGMA.

'. CLIDE GBHR ENERGY AREA BKGND %ADN %EFF gram ERROR
y ''ANIL-511 AP 511.00 208. 125. 96.73* 2.940E+0D 3.767E'-7 6.644E -0
M

FISSI'1N DRODUO !
UCI / J-OIGMA

NUCL_aE aHR LNERGY AREA UKOND 't. A b N ?.L T gram ERROR
C3-1 * "P 661.65 47. 33. US.12* .J . u :: 00 J.342E -3 6.954L -9

NATUP-t HODU;; i

JCI / 1-GIGMA
2 .:tHR LNERGY AREA UKGNU %A13N ' . . _FUCLA.. grani ERROR.

.<-40 WP 1460.81 207. 9. 10.67* 1 J,6,6 00 1 400E -6 1.242E -/
RA-25 NP 186.21 0. O. 3.28 0.OOOE100 OOOE O .OOOE C

141.90 a .. O. 7 . 4 '? O . 00s * 1 OOOE O .OOOE O
295.21 O. O. 19.20 0. O')( C + 00 ')OOE O .OOOE O
*51.92 0. O. J,7.20 0 on" ' il 000F 0 0001' O',

C09.31 O. 46.7O* n . 0007 - C 0 .000C O .OOOE O..

.100.29 0 O. 15.10 0 00' +no OOOE O .nOOE O

i.233.11 O. O. 5 . 9 <. O 000_,-00 OODE O .OOOk O
1764.49 52. 8. 15.30 1.10SE+00 2.908E -7 5.767E -O

. 2204.22 O. O. 4.98 0.OOOE+00 .OOOE O .OOOE O
23 'J NP '!O.63 19. 129. 4 4 J,0 A~~t00 7 *7 E 3 1.OO9E -3"

.

.GO.32 0, O. 11. M i:. . ' C '' O .OOOE O OOOE O
/ 27 .1'/ O. O 11. .':0 o. f,c, On OOoE O . O OOti o
%>7.14 ?? 61. 30.25 ?.(, " 'E 00 ., 41mL -8 2.431E -8
' ll .. O J o. O. 27./0 0 . 0 0.' ' on nnOE o . O O O r. y

.N . .. a O. O. 16.60 0.W)O.-00 . 000 E. U . 000.. (i

''C 14 . 66 14. 12. '5.86* 1. C'! | s '. L . _ 13')(2 - '' '' ' ' / C '',

.

1

|
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1

,

I
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4
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4
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NUCLIDE JDENTIFICATION SYSTEM (NO PC VERSION DEC 88) e

'

UNKNOWN LINE REPORT PAGE 2
'

ELAPSED LIVE TIME 3600. (PILE-UP CORRECTED)
,

UNIDENTIFIED PEAKS
|

p IT ENERGY AREA BKCND FWHM CHANNEL LEFT PW CTS /SEC % ERR i,EFF

1 0 92.74 44. 98. 1.14 112.67 110 7 1.22E-02 43.7 4.59E+00
2 0 238.38 39 129. .67 422.72 420 9 1.08E-02 56.1 5.04E+00
4 0 582.68 27. 61. 1.33 1155.75 1152 12 7.3'/E-03 71.3 2.67E+00
? 9 1765.57 52. 3. 1.26 3674.13 3666 L6 1.46E-02 19.3 1.18E600
8 0 2614 03 44 12. 1.31 S482.21 547/. 14 1.23E-02 20.3 C.aOE-01

|

.INE3 N0f HEET[NG SUMMARY CRITERtA

''K NUCf. T D: ENERGY | ll. 2 F D:LC A*/ UCI 'g r ane ACND:FF FAILEO
Ti; '2 23f'.62 1. O')E &10Y a. . . 90E n .L . 7 9 7 E -n 6; .12' ABN,

Ti l-2 5 2 $a3 14 L . OO;.- - L OY t . 000li O 3.410E O 62.127, AGN
/ NA-226 1764.49 1607 .OOY 1. 000! .. O 2.908E -i 10.17'. ABN
3 TH -232 2614.66 L.OOE r LOY 1.OOOE O 1.439C -7 6 2 . 12 ' '. ABN

-t

%

4

.*

%

0

__ _ _ _ _ _ _ _ . _ _ _ . _ _ _ _ _ _ _ _ _ . _ _ _ _ _ . _ _ . _ _ _ _ _ . _ _ _ _ . _ _ _ _ _ . _ . _ _ _ _ _ _ _ _ _
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.

(ND PC VERSION OEQ 88)<
* '

HUCLIDE IOENTIFICATION SYSTEM
CUMMARY OF.NUCLIDE ACTIVITY PAGE 3''

74 .

' TOTAL LINES IN SPECTRUM 8
j *]:DENTIFIED PEAKS 5

|NTIFIED IN SUMMARY REPORT 3 37.50'1

4.f.f s. s .

9 .

7-ACTIVATION PRODUCT
1-SICMA< .

NUCEIDE SOHR HLIFE DECAY UCI / gram ERROR SERR
ANIL-511 AP 109.'/0M 4.967 3.767II -7 v.644E -3 17.64

F72,e. ION PRODUCT

1-3IGMA
NUC lio ,;0HR HLIFE O ECM UC) /9. ata ERRON _1ERT?.

C 3 .. ' / F(' 30,17Y 1. O m . M 2C s v 9S4ti -? 29.69

NF , 'AL PRODUCT

1-SIGMA
NUC. DE GuilR HLIFC DCC"Y UCI / gram ERROR ?.ERf:
K% NP 1.23E409Y 'a.000 t 1 .i'X -6 . . .: .12 E -? !L 79

'

4

h

h

hn

~)

.

i

|

|
.

I

,

%

,

p

4

\

* o e
O

4
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,

MINIMUM DETECTABLE ACTIVITY REPOR.T, ' ~ ,(ND PC VERSION SEP 89) .
..

PEAK WIDTH 3.00 FWHM. CONFIDENCE 4EEVEL'= 4.66.
I

MINIMUM
MqLIDE BKG ENERGY UCI'/ gram

,

. .
'

. / 51' . 477.59 1.0158E-07
NA-22 19. 1274.54 1.47645-08
NA-24 21. 1368.53 2.OO17E-08
CL-38 8. 2167 . L '. O.OOOOE+00
AR-41 20. 1293.64 7 . 7 44 7 E--03
3i.;-46 60 1120.L. 2.3515E-OO
CP-51 64. 320 00 9.5595E-OO
Mt9-54 47. 034. 1 6343L-08'

MN-56 39. 346./b 4.7796E-03
Ft. - 59 37. 1099.21 3.2270L-Of*
CO -b7 lon. L22.0a 9. 5092C -09
C(- .28 lilc . > 1.6629E-08,.,

C U - '.,0 47 1,",3 2 9 2. 413BE -O:1
Ni - 2,5 13. 14tu.O. 1.0722E-07
CU -64 L8. L34L.90 3. 8723E -06
7ts -6 5 30 1115.5; 3 . 3 6 9 4 E - O t.
iN-69M 67. 438.u3 1 4017E -08
m ' t. .,. . SS9. a. 3.3943E-OP..

3E~/S <o_ 264.0., 1.4706E-OH
iR - 8 2 (. . 554.32 2.9806E-OC.
aR-84 4 L, sal . 'co i ltiLF LIFE TOO .3 hoi 4 T
KR-O'. 121. 513.9? 3.9871E-06.

KR-85M 120. 151.18 2.2803E-08
'%.D 7 72 402.58 2.2556E-07

J'M L12. L96.32 ?.6062E-OH
14 -6! . ,:2 In36.C. HALF LIFE TOO OHOF
RU ""' 'O. LO31.80 HALF LIFE f00 GHORT
SP-di l '/1 513.9Y 1.7003C.-06
> R -- 8 5h H. 231.U' 1 45S2E-O/,

3R--91 30_ .1024.30 6.5110E-Or
GR-92 El_ 1383.94 5.4536E-OO
Y-CD 22- 1836.01 2.0909E-08

'

Y- 91 26, 1204.90 5.4681,E-06

Y '/1MD Sa. 555.57 1.8012E-08
Y-92 36. 934.46 2.6282E-07
Y-93 80 266.90 1.8855E-07
ZR-95 47. 756.72 2.6751E-08
Z R--9 7 49 743.36 1.8989E-OE
NB-94 ;6. 702.6", 1.4893E-03
NU-95 49. 765.79 1.5342E-OU
NS-97D 32. 1024.50 1.7673E-06
MO-90 96. 257.34 2.2449E-OO
MO-99 33. 739.58 9.8701E-08
TG-99MD 131. 140.51 1.0552E-08
NU-103 66. 497.08 1.3934E-08
KU-iOS 45. 724.50 5.4645E-08
RU-106 43. 621.84 1.1954E-07
HH-105 64. 318.90 5.2892E-OS
v'-110M 57. 657.75 1.4910E-08

109 92. 88.03 2.7679E-07 *

: .3.,

e*

k
.

4
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' PAGE 2 ., . .
'

S . PEAK WIDTH = *3.00 FWHM. CONFIDENCE LEVEL = 4~.'66.
f
*

MINIMUM
' '^LIDE BKG ENERGY UCI / gram

a

y -113 75. 391.69 si.7091E-08 -
,

SB-122 54. 563.93 1.8169E-084

SB-124 53. 602.71 1.3031E-08
SB-125 72. 427.89 3.9377E-08
TE-123M 98 158,99 9.4511E-09
TE-132 102. 22C.16 1.1361E-08
I-131 /5. 364.40 1.3323E-OS
I ' ~, ; 3 5 .. 66 7 6 '.'' 4.0664E-OC
1 --1.: ., 49 '22 9 . d / 1.4GOCE-OO
l 13- 3H 847.03 4.4708E-07
I - 1 ..:.s 20. l'i.6 0 . .I 9.6690E 08
XL -10 0, 317. 163. 1, 4.4446E-07
X E _ . c, /S. .10 . 19 3.0;'/E-OO

XE ~1 :ih l os, . 233 22 a 03OOE-O7
X E - l .~ 5 78 249 9 . 40/2E-08
XL-1'bH 41. 526.S6 HA; F LIFE TOO iHORT

X E 2. . 3 104 250 51 IAL; ' IFU "00 JHORT

C'b . 4 4b. 604. 7f 1. 20M 5C- 00
C ', - AN 127 ;. 7 . 1.921;i-07.-

C . .. 1, 44. 3J! . . , ' 1.S6!O0-08
3 - 1. : 8 .I i . 14 3.'; .i(. 3 37 32E--06

f# _ 33 70. 35(,.(n. L. 792 40 -06
BA A39 105. 1 6 5 .t3 5 4.0138E-07

-140 59. 537.32 4.9938E-08
tc; 9 5 .. 190.22 HALF LIFE TOO DHORT
29 14. 1S96 4'? 1 6884L - 08

C E ..'.') 10', 16' L.01oSE-Ou'

'

CE -i - 122 14L 14 1.OOO5E-Oc
I CE-1: . ~. 0 . 29' 9.647ZE-v0s,

CE s 121. 133 x 8.5011E-00
ND-19- 76. 91 ii i"23E 00,

EU-1:,: 64. 644 .. 3 3277E-08
EU - 1.f o L9. 1274 e a . L. . sap O3

,

HF-lbi 50. 402.03 1. 2750L-08
W-1L 56. 4 7'') . 3 3 S.3661E-OH
HG-203 76. 279 .t? 1.2596E-08
RA-k.?6 c.,7 . 6 0 9 -.5 1 3.1136(:-03
TH-2.'2 56. 2614.66 0.OOOOE+00,

U -23 ! 130. 185 /2 1.7176'i--08-

U-2; 194, 131.20 4.7505E-08
N P .:!.9 106. 106.1J 4 . OO 5 7 E--OO
AH-/41 SR. 59 54 '7.17 55E -06

, .

..
4

't
9
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* cc c cccccc c c e c occccc co* c pcccccccccce?.cccccccc c c c ccccccc epcoco
cococcsecccccccco- 24-FElf-94 20:57:39 cc** ccacccccco'c*
cccc**********************************************************

.

CIRC WATER PUMP HOUSE (DECANT LINE) SAMPLE, PRE-DISCHARGE.
/- %

_PTRAL FILE NAME: L940441.FEV . -*

JMPLE DATE: 24-FEB-94 13:40:00
SAMPLE IDENTIFICATIr% L940441.FEV
TYPE OF SAMPLE: WATER
3 AMPLE QUANTITY: 122.6000 UNITS: . gram
3AMPLC GEOMETRY: LMARSOO-
EFFICIL:NCY FILE NAME: LMARSDO.EFF
***e**********************************************************

*

ACQUIRc.'DATE 24-FElr94 17:24: 36 * FWHM(1332) 1.886
ORESET T IME ( L I VE ) :. 3600. OEC * SENO I T I VI TY .: S.000
ci_ r,P3f.D RE AL .T IME : 3600. SEC * SHAPE PARAMETER . 5. 0 "

dLAPSCO LIVE TTME: J600 GEC * NBR ITERAIIONC 10.
*

rXt**;;mw*********44*******>r**************$********************

*

Di LECTOR ORTEC * LIBRARY: MASTER. IC
CALIC DA TE . 2 3-;;E 6 -14 07 : 2 c,; O1 * ENEROY TOLERANCC., 1.500 KEV

V/CHhu. .46C70.L6 * HALF L[FE RT,iIO: 8.00'

W POLIT :: f,9. a'/ ' /300 KSV $ ABUNDANCE LIMIT; 70.001
*

;rtt W **rstetW*c9 ut*******w.********************************

.

'
.

ENERCY WINUJW 40 29 TO 285G.03

" I'K T! f. N L : C' ' AREA CKCND f'WHM CHANNEL LEF1 PW CTO/3EC ?, ERR F Y 'i'

t O 92,74 44. M. 1 14 112.67 110 7 1.22ErO2 43./
2 0 230.30 39 129. .67 422.72 420 9 .:..OSE-02 56.1
3 O S11.62 203. L25. 3.01 1004.47 997 24 5.77E-02 17 6
4 0 502.60 .2 / . 61. 1.33 1155.75 1152 12 7.37E-03 71J3
3 0 661.a5 47. 33. 2.04 1324.30 1320 10 1.30E-02 29.7
6 0 1461.00 207. 9. 1.95 3025.70 3019 14 5.75E-02 8.4
7 0 1765.S'l 52. 8. 1.26 3674.13 3666 16 1.46E-02 19.8
3 0 2614.C3 44. 12. 1.31 5482.21 5474 14 1.23E-02 20.3

PEAK SEARCH COMPLETED (REV 15.8 - NO PC VER3 ION NOV 89)

PEAK DAT A CORRECTED FOR ENVIRONMENTAL LMCKGROUND
* AFTER ENERGY INDICATES CORRECTED PEAK

PK IT ENERGY AREA BKGND FWHM CHANNEL LEFT PW CTU/SEC OEiRR F' I l

i
1 0 92.74 44. 98. 1.14 112.67 110 7 1.22E-02 43.7 |

238.30 KEV PEAK DELETED3
s_J O ~ 511.62*

15. 125. 3.01 1004.47 997 24 4. LGE-03 ****i O
582.'60 27. 61. 1.33 1155.75 1152 12 7.37E-03 71.3

5 O 661.85 47. 33. 2.04 1324.30 1320 10 1.30E-02 29.7
6 O'1461.00* 4. 9. 1.95 3025.70 3019 14 1.13 E- 0 3 * * * *

,

1765.57 KEV, PEAK DELETED '

'2614.03 KEV PEAK DELETED
|N

~~-r. |
-

i

.-_.
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*
.NUCLIDE IDENT4f:ZCATION SYSTEM (NO PC VERSION DEC 88)o ,

! UNKNOWN LINE REPORT *- PAGE 1
; .

' UNIDENTIFIED PEAKS

| IT ENERGY AREA BKGND FWHM CHANNEL LEFT PW CTS /SEC % ERR, %F5:F
|.' \.- , ,

1 0 . 92.74 44. 98. 1.14 112.67 110 7 1.22E-02 43.7 4.59E+00 |3

4 0 582.68 27. 61. 1.33 1155.75 1152 12 7.37E-03 71.3 2.67E+00
.

LINf' NOT MEETING CUMMARY CRITERIP .

1

l
PK JCLIDE ENER(lY :+. T nEit. AY UC4 / gram A8NDIFF F A I L'ID 1

- < ;'3'/ $83 Ia 1. OOF 3 (IY Oi ' J U 3 410E E .L6.971 ABN

!

J

i

4

:.

i

,

|

';

..

j s
'

-.

. _ - _ . - - _ - _ _ _ _ _ _ _ _ _ - _ _ . . . - - - - - - - . - _ __
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| .

NUCLIDE. DENTIFICAYION SYSTEM (ND/PC. VERSION DEC 88).
' SUMMARY. F.NUCLIDE ACTIVITY 1 1 -| 'y PAGE '2 I

j 7,4 ; if
' JT ' 7 ' ct - :,r:* , ', 4

TOTAC L'INES IN SPECTRUM 5
|rUNIDENTIFIED PEAKS 2
MI .NTIFIED IN SUMMARY REPORT'- 3 6'0.00%
{Tp{(. ' gt+

- -

i* '

,
, a.,

. . e,:

ACTIVATION PRODUCT i

1-SIGMA ;

NUCLIDi" 3BHR- HLIFE DECAY UCI / gram. ERROR % ERR
ANIL-511 AP 109,70M 4.967 2.714E -8 8.873E -8 326.95

i

F7'3IQN PRODUCT
t-SIGMA

6 ''J I D E 3CHR HLIFE DECAY UCI / gram ERROP SCRR
|0 137 iP 30 17Y 1.000 2,342E 1 6.954F -9 29 69

4

NATURAL PRODUCT
1-CIGMA

NUC_IDF GRHR HLIFL !MCAY UCI / gram ERROR *ERP.

K-4G NP 1.28E+09Y ". 000 2.912E -8 L.7 TOE ~7 507 12
,

?"s

%

,.

|

|

'

,

.

I
'

1. .
* 1

|'

|

|

'

l

,

- ..

. Is

Nh
|

.. ' 1.
'

.s ,

|*-
,

.. . .
. . . .

3.. ,

l, , .1. . . ' , . ,,
,



. m =_. - .. _. __ _ _ . m. . _ _ , . ., . . _ . . . . ,

* '
,, o['e . :dt ' _e e au

,-
. . . _

'
,

o cccccccccccc ccc 00 g c ccc cc ccccccccc ccccccc c c c cc c cc c c * c cc c coacc o i'"~

'occccccccccccccco ''24-FE]-94 23:59i20 .coccccccccccccccc . ' i

cac*********************************************************** -''- . ..

.

.FERkI2/NRCSPLIT,DECANTlti, DISCHARGE IN PROGRESS.
..

,

& TRAL, FILE NAME: L940451.FEV = *'

./ >LE DATE: 24-FEB-94 22:30:00'

SAMPLE IDENTIFICATION: L940451.FEV
' TYPE OF 3 AMPLE: CST WATER DILUTE
SAMPLE QUANTITY: 521.0000 UNITG: gram
3 AMPLE GEOMrITRY: LMAR500
Ef7FICIENCY RILE NAMER L M AP 5do ,. EF F
ne**********************sx****ee******e********* m ++**e*****

*
' ACOUIRr DATE 24 -F 5F B-94 "? 55-07- * FWHM(1332) 1.086

M. .'E i 7 (Mr. ( L IVE ) . .su '5 C * 3EN3;TIV1TY. 000.

"'AP3ED REAL TIMF- 3 6 r,. . SEC C 3HAri PARAMETt t.0 '
. ,

U.at 'GED . . IVr. JME. *6D TC * Nr.;R I TriRAT I ON" LO.,

*

* r f * * * N g * * * * * c 4 * * * * * g * * * P * a * * c g * * * * * * * xt * * * * m c * * t v $ * * s' at" .'t * W W W * * *

*

Of TE'' TOR OPTEC * LTORARY:MASTE'> -

CN.TO DATr 'M r:174 'M -)/' :ol * ENERPY |OLERA E t 500 Krv'

K~ ' V /CHN'- . .4(07n16 * HALF LIF RAl 00'

O,*'IET : 3 9 X",7 7,00 * ARUNDANCE LIM |. /0 00?
*

* * * Mr $ * * * # F * * * * * * * * v ir * * m e un e w A * * * * c * r * * * * * * * * * * * * * * n r :r r g r a c * * * * *

y

)
,

:NERGY 4 INDOW 40.29 70 20' 7 '

.

c 9: 1T J N:. NC.Y AREA HK: 4D ~WHM CHANNE ' L -fi ~ N OTS/3EC %LRR FIi

C 75 23 m '' O .72 7'3.40 : 9 1 62E-02 42 6"

> 0 92.35 "3. 99. 1.06 111.02 tot 1.47E-02 34.6, -

0 .$11.20 2'29 . 1,0 . '; 05 LOO 3. 7 S W, 2: 7.19E-02 12,5
3 0 609.70 75; 29. 1.25 1212.22 1200 9 2.08E-02 19.4

O 845 1.5 L2. 38. .34 1714.55 1708 12 6.03E-03 68.7s

O 1460.96 731. O. 1. 8.1 3025.61 3017 20 6.42E-02 7.9..

7 0 1S92.43 11. 6. ., 7 4 3305.51 3299 L1 2.97E-03 64.4
1

8 O '164.53 "5. 12 2.37 36'/1.92 3665 .16 1.52E-02 19.6 1

9 0 2014.60 $4. O. 2.85 5481.72 5471 20 1.50E-02 13.6
s

PEAR' KoRCH COMPLETED (REV 15.8 - ND PO VERSION NO\' 89 )
;

I
PUL3E PILE-UP CORRECTED DATA. CORRECTION r- 1.000
UNCORR L!VE TIME- 3600.CORRECTL'D LIVL' TIME- 3600.

1
1

1

'K ?T ENERGY ARPA BKGND FWHM CilANNEL LEFT PW CT3/SEC '3 ERR I

l

i O 75 28 50. 170 .72 75.48 72 9 1.62E-02 42.6
2 0 92.35 53. 89 1. 06 111.82 100 7 1.47E-02 34.6

0 511.28 259 68. 3.05 1003.75 993 21 7.19E-02 12.3
0 609.20 75 29, 1.25 1212.22 1203 9 2.08E-02 19.4
0 '845,15 22 38. .84 1714.55 1708 12 6.03E-03 68.7>

o 0: 1460,96 231. O. 1.81 3025.61 3017 20 6.42E-02 79
-7 0 1592.43 .11. 6. .74 3305.51 3299 11 2.97E-03 64.4
0 0 1764.53 " 55. 12. 2.37 3671.92 3665 16 1.52E-02 19.6
9 O_ 2614;60; 64. O. 2.85 5481.72 0471 20 1.bOE-02 13.6

s

PILfi-UP CORRECTTON '' O M Di i 7 n. *
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NUCLIDE igDENTIFICATION SYSTEM (ND PC VE[tSION DEC C8) |,

PAGE 1 |NUCLIDEdLINE' ACTIVITY REPORT -

ELAPSED LIVE TIME: 3600. (PILE-UP CORRECTED).

* 1
1

FT^3 ION GAS
UCI / 1-SIGMA

.. .-

._IDE SBHR ENERGY AREA BKGND %ABN %EFF gram ERROR I
'

KR-87 FG 402.58 O. O. 49.50* O.OOOE+00 .OOOE O .OOOE O !

845.43 22, 38. 7.30 2.035E+00 3.430E -7 2.355E -7
2354.00 0. O. 9.30 0.OOOE+00 .OOOE O .OOOE O

Xr-335 FC 249.7^ 0 O ., n9.90* O.OOOE +00 .OOOE o _OOOE O
608.18 '* 5 ' 29. 2.39 2.5d8E*00 1.54GE -6 2 ?96E -7

|
1

A': ' VAT 1ON PRODUC1
|]C 1 / . n G:%

t !'. F I D ?- Of MR EtFif4GY AR . A :<GND 7. ann 7 ''|~ F gram LRNOF'
A - Sj l Al .' 'ill 00 ?~9 ou 96./31 0. in 1 .4N 2e 'h

'
,

f : ION PRssOUCT
8 F: i / i t'MA'

% _LD[ *;; :, , LV ' v7. cc .N 1 $p 2u;< :nnORe.

." ,t)3 |> 3 'st a t )( n ?.' .-()q . Q()OE () W u p;' O,i,

3..c;gt,Agn 7,4gfL ., , 4,3t _,c j f .6 ', "i r , r. o

4 . * ' 9t ?OO 931E -O u.sL -n;/ ,;' ''4
-

'9 20 . 0 0 t' * ',

''
.iel O O. l !- I'. 6 1.. O ' :' ) E * i 'f. ) . OOut; . ( , ', i O (.'. , . #

'' PAL Dr'ODUL
?1GMA

n,~ .10E ' l li' E NE' AZ A r TN, 7 ti . t u.. if MORi s

<. an '! P M u; ,;; a t <>O 2.29td -6 1. 304 E -- /-
.

'n _ i: I. C 7:'400 .OOOE O .OOOE O
11 / . d') t) . 000E 4 00 ,O ni)E .i .OOOE (1

0-. D. 19 20 0 OnOE+00 2000E O .OOOE O
.b,'% : J ., O. 57.20 0.OOGEF00 OOOE O .OOOE O
609.3: '' S 29 46.30* 2 53ar.+00 9.014E -8 1.744E -8

1120.2') O. O. 15~LO O.OOOE+00 000E 0 .OOOE O
1238.1J 0. O. 5.94 0 OOGE+00 .OOOE O .OOOE O
1764.49 55. 12. 15.80 1.185E+00 4.202E ~/ 3.250E -8
2204 22 0 O. 4.96 0 OOGE+00 .OOOE O .OOOE O

TH-232 NP 23n.63 O. O. 44.60 0.OOOE+00 .OOOE O .OOOE O
338 32 O. O 11.40 0.OODE+00 .OOOE O .COOE O
;/2 / I* O. O. 11.30 O.OOOErOO .OOOE O .OOOE O
SD:' ; <" O. O. 30.25 0.OOOE+00 .OOOL 0 .OOOE O
911.0/ 0 ,. O. 27.'70 0.OOOE+00 ..OOOE O OOOE O
967.11 0. O. 16.60 0.OOGE400 .OOOE O .OOGE O

2614.66 54 O. 35. 16* 8.n82E-01 2.443E -7 3 ~!,2 5E -8

-

e*

%

.

O
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! NUCLIOE IDENTIFfCATI,0N SYSTEM (ND PC VERSION DECO 88) NUCLIDEN
UNKNOWN LINE REPORT .PAGE 2 SUMMARYd'- ' ' 'i

r' | ELAPSED LIVE TIME 360d. (PILE-UP'. CORRECTED) 4# '
T O T Al;. L It ,
UNIDENTIf|i

]"|DENTIFIED PEAKS
'

A [ ENTIFIEi
t k IT ENERGY AREA BKGND FWHM' CHANNEL LEFT PW CTS /SEC % ERR %Ev

1 0 75.28 58. 170. .72 75.48 72 9 1.62E-02 42.6 ACTIVATICd'

2 0 92.35 53. 89. 1.06 111.82 105 7 1.47E-02 34.6, 1

NUCLIDE |4 0 609.20 75. 29. l'.25 1212.22 1208 9 2.08E-02 19.4
ANIL-5J15 0 345.15 22 38. .n4 1714.55 1700 12 6.03E 03 68.7

7 C' 1592.43 11. d. . '/ 4 3305.51 3299 11 2.97E-03 64.4
3 0 L764.53 S5. 12. 2.37 3671.92 M65 L6 i . 52E--02 L9 6 I
9 0 76;4.60 54 O 2.85 5401.72 547.i ?ti . 50F. -02 13. 0 NATURAL r.'

NUC'IDE
LINE:, MOf h.ITING 3UhriAm' 09I f ERI A K "'"3

PK NUCL IllC FNERGY H . i f. DECAY I!C T /3 tr ,. r AGNDII'2

2 Mfi~id' 91 .i b 9Mr) 1 OO2C O 5.981; 68 1,..

4 M'J- L O.; 610 33 W 350 1.OOLE o 7 , 4 57 t' 5 . 9:.

e. vJ' - 13 M- , J: 9 . :.1 H 1.072F o 1.548E 3.1;
. ! d ' '. e,O'r ;L i < ,00 any J.OOoE o o , Ola: 39.9',

i h N- (17 { t4 L 4 7 r . Ji( ? i . (,30E O 3,4f t){ l ', , O J

.'1' M - 2 :.. /, it '1 ') 1600. JO'r L 000E O 4.702E ', 9 'r,-

iH-232' " N. 1 OOF F10Y L_000E O 2. dal 20.1:, -

. '%
T

~}
j

/

4

l

4

Y

4

,

.

1

*
4

.

e

..

. ..
a
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*
NUCLI, ENTIFICATION SYSTEM .(ND PC VERSION DEC 88) .,

**- PAGE 3SUMMMrY40F NUCLIDE ACTIVITY
.' .! 250 ' |

TOTA LINES IN SPECTRUM 9 |
*

UNID NTIFIED PEAKS 7
I NTIFIED--IN SUMMARY REPORT 2 22.22%

* '

d.}ji I

ACTIVATION PRCOUCT -

-
1-SIGMA

NUCLIDE 3DHR HLIFE DECAY UCI / gram ERROR % ERR

ANIL-511 AP 109.70M 1.403 1 047E -7 2.273E -8 12.31

i;ATURn' PRODUCT j

!.- 3 T C M A

^EHR Hl_IFF ECAY UCI /gaam ERRON ..; R R'JO'_IDI". > ,

4O NP 1.28FF09Y 009 2 . 2'11E -- 6 . 304E -7 /.au !*

|

,7 -

.

4

f

:

4

%

r

S

h

..

*%

|
'

e
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8.@HINIMUM DETECTABLE ACTIVITY REPORT (ND PC VERSION SEP 89) *
' PEAK-WIDTI

- ~- -

. -[. n ..j' PEAK WIDTH = 3.00 FWHM. CONFIDENCE LEVEL = 4.66. -' -a -

NUCLkDE' MINIMUM
f LIOE BKC ENERGY UCI /gfam ".

'' ' 4 . ( 13
" BE-7 64. 477.59 1.5755E-07 22
}NA-22 23. 1274.54 2.2528E-08 3 -124-

NA-24 21. 1368.53 2.3809E-08 SB-125
CL-3F: 8 2167.51 0.0000E+0c TE-123M
AR-4' 18. 129?,.64 2.8859E-08 TE-132
SC-M 54. 1120.51 3 0905E-08 I-131
CR-5. 7H. 320.03 1.4536E-07 I-132
MN-;- 56. 834 F13 2.4735E-00 I-133

3.2497E-nn I-134~1N - L " 56. 346- '
>

F E - 3 '- 37. 1099 '' .' 4.4660E-on I-135
30 ~.7 131. 122 . Oi , L 4642(~ o T., | XE-131M

' CO-M 44. nie . /c. 2.1394E-of XE-133
C O - /, 4 ?, L 33'/ . 4 9 ', 2070E-on Xi' - 133M
NI-6 14. 1481 a4 1 0798E-O~? XF-135
CU-6 29. 1345 90 %.6858E-06 XE-135M
ZN c 29. 1315 % 4.4470E-Of XE- 138
ZN-e 1 57. 4 3n . 6'; 1.6032C~mn CS-134
AS ' 40 5 5'> . L e 3.6506E-00 CS-1/4M
SE- 70_ .' 6 4 . 6 ", 2.215SF in C'l-136
BR 2 40. 554.32 2. 282 7 E --o r. CS-137
3R- a in .!al.50 1. 9201F-o/ C'J-138
KR-HS 127. 513.99 5.6652E-06 BA-133

~85M 120. 151 18 1.8908E-08 BA-139
.

T 70 402.5D 5 0369E-08 140
"" 100. L96 32 5.Yr24E-on .41

RB-DC 21. 1n36 01 1.1?416-06 e140v

18 *' 31. 1031 30 4. 5069E -07 CE-139
JR u _27. 513.99 2.4549E-On CE-141
J R - 5 ~,. 04. 23i.69 ^ 7075E-On CE-143.

"iR ~' 30. JO2e 30 ' 9743E-On CE-144
3R 'X 2 8 ,. L3R3.94 3.7316E-03 ND-147
Y-80 21. 1836 01 2. !!307E -or EU-152
Y-91 21. 1204.90 6.8050E-06 EU-154
Y-91? 52. 555.57 1 8559E-08 HF-181-

Y-92 48. 934.46 2.1952E-07 W-187
Y-93 102. 266.90 2.3504E-07 HG-203
ZR-9' 43. 756.72 3.5435E-08 RA-226
ZR-97 42. 743.36 2.1275E-of:. TH-232

'

N8-9.; 3 5 ., 702.63 1 6330E-08 U-235
NB-?5 54. 765.79 2.2277E-08 U-238
NG-970 42. 1024.50 2.4502E-06 NP-239
MO-9( 68. 257.34 1.7452E-08 AM-241
M O ''' 52. 739.58 1.6595E-07
TC-O'?MD 132. 140.51 1.4187E-08
R U - D 'i 52. 497.08 L.7112E-08
RU-loS 36. 724.50 4.034OE-08
RU-in6 56. 621.84 1.8916E-07

)109
105 73. 318.90 7.3403E-08
10h 46. 657.75 1.8570E-08

110. 88.03 4.1969E-07L

.-

> s
I ~
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PAGE 2,''

. 23a - -
, ,

PEAK'. WIDTH = 3.00 FWHM. CONFIDENCE. LEVEL = 4.66. -

7 {:hi.
*

f- MINIMUM*

NUCLkDE BKG ENERGY UCI / gram

.
13 76. 391.69 2.3842E-08 . .

'.7.' 22 ' "*; 67. 563.93 2.7088E-08
38-124 48. 602.71 1.7172E-08
SB-125 51. 427.39 4.5960E-08
TE~123M 112. 158.99 1.4002E-08
TE-132 79. 228.16 1.3465E-08
f-131 35. 364.48 1.9438E-08
' 132 49 667.69 2.4501E-08-

:-133 50. 529 37 2 . 0109E--03
I-134 51. 847.03 5.1936E-08
-135 29. 1260.41 9.6305E-On
<-13JM 128. 163.93 6.3956E-07
:E+133 73. 80.99 4.0312E-00
>T - 133M 82. 233.22 1.2026E-07
m-135 36. 249.79 1.5913E-OS

'< E -13 5 M 59. 526.56 2.5092E-O'l
K 138 a5 25H.31 6 4506E-07

. .134 53. 604.70 1.8127E-08
"3-134M 133. 12/.42 L 2317E-07
'r136 36- 810.50 1. 9516r --OD

l '.i - 13 7 33. 66.1.65 ?.7003F-00
: ~ 138 19. 1435.C6 9.6359E-08
1A 133 75. 356.00 2.4363E-OS
BA-139 113. 165.85 1.0938E-07

' ] 140 53. 537.32 6.5154E-03
/L41 116. 190.22 2.0290f-07 |

- r 14 0 13. 1596.49 2.1309E-OO
| E-139 113. 165.05 1.4616E-08

JIi -141 110. 145.44 2.3575E-08
;i-143 73 293.26 3.2256E-Oh
?E- 144 119 133..4 1 14 00 E-O '7
'4D-147 83. 91.11 4.5866E-08 |
'EU-152 63. 344.27 4.9850E-08 i

-

EU-154 23. 1274.45 6.3414E-08
H F --181 63. 402.03 1.9805E-08

'

W-187 59. 479.53 6. 9351E -08
-1G-203 76. 279.19 1.7433E-Os ,

RA-226 104. 609.31 5.3803E-08
TH-232 54. 2614.66 0.OOOOE+00 '

'i-2215 137. 185 72 2.4455E-08
U-238 112. 131.20 ?.3107E-OR
.4P-239 118. 106.1,5 's . 62 7bE -08
qM-241 68. 59.54 1.0776E-07

.

.? , , ,,

. . .
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t***r,*::9a************************o*********************%CC*****
umr************** 25-I-Eb-94 07:28:19 *************AS*
;ws*s**ec****************************************************1
.

FERMI 2: CPH DECANT LINE

GNAL FlLE NAME,; L?40401,FEV

.h DATE: 25-FliU- 94 06:10:00
? AMPLE IDENTIFICATION: L940481.FEV
TYPC. O!- SAMPLE: LlOUID
OAMP!.E QUANTITY: 458.3000 UNITU. GRAMS
GonoLL CEOMETRY: LMAR500
EFIICIENCY FILE'NAME: LMARSOO.EFF
toww***wns*******ws*********w*w**********w**w****ws******s**tt

*

F WHM (133'i ) 1.886ACQUIRE DAiE: 25-Ft.E-94 06:27:42 *

PRLCET TIME (LJVE): 3600. SEC * 3EN3ITIVITY: 5.000
ELAPuED REAL TIME 3600. SEC r SHAFE PARAMETER : 3.0 ?$

ILAPSID LIVE T!ME: 3600. SEC * NOR ITERATIONS- 10.
*

*sewvv*************v***w************w****************w***v****
*

DETEG'l ON : ORTEC * L IBRARY : MAS'I ER . L I C
CAL]!; DATE. 2 '',- F E B-94 07:26:01 * ENERGY TOLERANCE: 1. Sob XEV
KEV /CHNt .46">7016 * HALI LIFE RATIO: 8.00
QFF SEi 39.0232300 KEV * ABUNDANCE LIMIT: 7 0 . 0 0tJ

,

*
'

t04#A P M' ;; f:7 * t * * 4/ * :L * * * f * A * * * * * * O * V M 4 2;, * * * . J 7 % * 2 3: *FCAC *1 14'.

.

E.NERG'/ WINDOW 40.29 TO 2358.03

PK iT ENERGY AP'. A BKGND FWHN CHANNEL LliFT PW CTO/3EC ';. ERR

92.63 42. T L '.2 .13 ;10 5 1.10E-02 L1 >

2 6 238.36 120. IT l 2' 422.69 e.16 24 3. 56E -O''

3 o 36.1 37 27. .62 663.29 :62 'i 7 T. - ' ; 4'
,

4 510.92 221. a 'i 54 1002,90 "94 2.L 6 . 7 - O '. O.-

5 J 609.01 54. 60 1. |; / 1211.00 _ .' G 5 '5 1.;OE OI ,

'6 0 1173.75 54. P. 1. 7< 24J4.15 240F 6 1. 50E- 02 .'2.2

7 O L332.96 41. . 61 2'b3.10 '/O 1.14E O'? !.-
'

.

(
I; 3460.72 206. ' . ' 1.93 3025.10 301f 24 5.73E-02 3.0
9 0 1764.30 4L. 1 00 *671.60 / s .6 '. 1.26E~02 0i, .o

.10 t. .203.62 23. ''.64 4606.75 460 1 6. 41E - O'' 22.1'
*'

.
,

PEAK GEARCH COMP.rTED (REV 15.3 - ND 'E /"R310N mob 19i

PULGE-P1LE-UP COFiRECTED DATA. CORRECTION 1.000
UNCORR. LIVE TIME: 3600.CORRE CTED LIVE TIME: 3600.

PK IT ENERGY AREA BKGND FWHM CHANNEL LEFT PW C T O/L .'. C ?.ERN f

'l O 92.63 42. 69. .95 112.43 110 5 1.18E-02 34.1
2 0 238.36 128, 137. 1.27 422.69 416 14 3.56E-02 23.1j"

O -351.3 27. 69. .62 663.2@ 662 8 7.45E-03 o2.4 '

; (4 .O 510.92 221. 117. 2.54 1002.98 994 21 6.13.-02 13.9
5 0 609.01 54.. 60. 1.37 1211.80 1205 15 1.50E-02 33.7
6 0 -1173.75 54. 8. 1.76 2414.15' 2408 16 1.50E-02 22.1
7 0 1332.96 41. 5. 1.61 2753.10 2748 12 1.14E-02 20.8
8,O -1460.72 .206. 19.' 1.,93 3025.10 3018 14 5.73E-02 8.O r

'9 0 1764.38 45. 7. -1.00' 3671.60 3663. 16 1.26E-02 20.2
''10 <O_ 2203 62 23. 5. 7 64 4606.75 4601 11 6.41E-03 22.9-

.= -.m _ . m,m. -. _ , .
_ . . _ . ,

- _ ..,,.s .,.,,



& - 1 . x .2--e _ ws. o -. -<a-- 4-m o~s:, 4

PILE-UP CORRECTION COMPLETED *
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fiUCLIDE IDENTIFICATION SYS1EM (ND PC VERSION DEC 88)
NUCLIDE LINE ACTIVITY REPORI PT.CI. 1

ELAPSED LIVE TIME: 3600. (PILE-UP CORRECTED) +<
.

~MS ION GAS
UCI / _-S:CMA

c.tDE SDHR ENERGY AREA DKGND *A8N .EFI CRAMS ERNCN..

XCi-- 135 FG 249.79 0 O. 89.90* O.UOOE+00 .OOOE O .OOOE O

608.18 54. 60. 2.C9 2.iSSU+00 1.255E ~6 4.059E - '

AC1IVATION PRODUCT
UCI / 1 - ;1 C'

NUCL.1DE SUHR ENERGY AREA BKCND tACN TfF GRAM 3 ERRCi
ANIL-511 AP 511,00 221. 1t7. 96.73* 2.943EiOO J .70% -7 2. 57 T

CO-60 AP 1173.22 54. a 100.00 1.5992i00 L.525E - F. 1.23'h
1332.49 41. 5. 100 00* 1.C /E400 4.62SE a 9 J90L -

FISSION PRODUCT
UCI / 1-SICMA

'

NUCL1Li UCHR ENERGY AREA GKGND tACN ?.EFr GRAMS ERROTs'

RU-103 FP 497.08 0. O. 09.00* O. '. O O C + 0 0 .OOOF 0 .OOOL i

(10.33 54. 60. 5.60 : .SC8E400 6.100E -7 2.363f

NT.1 VM IHODUiit

UC1 1 -

NUCLllk ODilk ENERGY AREA BKCND SAUN 12Fi GNAMS ERND-
3 NP 1.4 6 0 . 8 1 206 19 30.67' 1 K2C+00 2.32SE 6 : 1 |

(i 2 '. % Ni' 186.21 O. C. 3 '.'8 0. ')OOE 4 00 OOOL 0 . 00-

241.98 O. O. 7.49 0.UOOE+00 OOOE O _OUof u

295.21 O. O. 19.20 0.OOOE+00 .OOOE O .OOOE O'

351.92 27. 69. 37.20 3.061E400 3.056E -8 1.906E -8-

609 31 54. 60. 46.30x 2. S:,8E 4 00 7.374E -C 2. H S6!
1120.29 0 0. l '.> .10 0 . o( 'Ob OO OOOE O OG

{ 1238.13 O. O. 5.74 U.GOOL400 .OOOE O _U(").

1764.49 m / 15 30 1 61: 00 "' . ' "> 5 E . Oi o i& ,

2204.22 23 5. 4.9E 2 . GL 7E 100 7 528L - 1.72
T i l- N. 'i NP 233.63 ?8. i J,7 . 44.60 . 043E4 00 ?.316E 5 '.15h .

*

330.32 O. O. 11.40 O,0001+00 .000E O 001 '.

727.1'/ O. O. 11.80 0.OOOE 00 .OOOE O 0001
583.14 O. O. 30,25 ( .O'OE+00 .OOOE O . OOOi
911.07 0. O. 27.70 U.Oh0E400 OOOE O . OOG.

969.11 0_ O_ 16.60 D . Of.0E" 00 .OOOE O .001 =

i 2614.66 0. O 2,5.86* O ''O' + 00 .OODE O 00-. c

I

I

i

1
1

4 .

* I

\
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%
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NUCLIDE IDENTIFICAIlON CYSTEM .(ND PC VERSION DEC G3) |

UNKNOWN L1 HE Ri.'PGE. PACE D ;

ELAPSED L)VE 1IME 3600. (PILE-UP CORRECTED) ~

. 1

,

'' 'IDENTIF IED PEAKO .

A IT ENERGY AREA CKGND FWilM Cil,TNNEL LEFt PW CTS /SEC ';. ERR %EFF

1 0 92.63 42 69 95 1 1', . 4 3 110 5 1.3aE-02 34.1 4.58E+00
2 0 238.36 t20. 137. L.27 422.69 416 24 3.56E-02 23.1 5.04E+00
3 0 3bl.37 69 .62 663.29 662 1 7.45E-03 62.4 3.G6E+00'

.

S O 609.03 aa. 60_ 1.37 1211.80 1205 15 1.50E-02 38.7 2.59E+00 ,

9 0 1764.3H ab. 7. 1.00 3671. 1 3663 16 1.26E 02 20.2 1.19E+00 |
10 0 2203.62 J .5 5. 2.64 4 606 . '/ :.> 4601 11 6.41F-03 22.9 1.01E+00

LINES NO1 MEU'.1 NG SUMMAF.'Y CR)TERIA

PK NUC.L1DE ENLimY HLFE DECAY UC) /LRAMS AGNDIFF FAILED
2 TH-232 230. 63 1. OOE +10Y 1.OOOE O 9.316E -8 25.03! ABN
3 RA-226 351.92 1600 OOY I OOOE O 3.056E -3 67.257. ABN
5 RU-10?< 610 33 39.350 1.OO1E O 6.100E -7 5.92% ABN
5 XE-135 608.10 9.11H 1.062E O 1.755E -G 3.110 ABN
5 RA-226 60' 3 1600.OOY 1.OOOE o 7.374E -C 67 .15t| ABt '
9 RA-226 a./64 49 3600.OGY 1.OOOE O 3.95LE -7 67.157, ABN
10 RA-220 ::20e . 2's 1600 OoY 1.OOOE O 7.528E

~ 67.15i ADN

(

,

*

1

!

'
,

i )
|

'

' * .
-

.

*
o
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NUCL1DI IDENTIFICATION GYSTEM (ND PC' VERSION DEC 8f3 )., . ' .
SUett1 Ap<'t UF NUCLIDE ACf1VITY .."PAGE, 3

* s
.

- .-

1OfAL LINES IN SPECTRUM 10
UNIDc.N11FIED PE AKS 6
f"cNTIFIED IN SUMMARY REPORT 4 40.007.

AC11VATION PRODUCT
1-SIGMA

N jct. 3 DE OBHR. HLIFE DECAY UCI / GRAMS ERROR " ERR.

ANIL-511 AP 109 70M' .1.344 1.705E -7 2.373E -8 13.92
CO-60 AP 1925.00D 1.000 4. 625E' -8 9.598E -9 20.75

NATUWL ORODUCT
1-SIGMA

NUCL);)E - GBHR HLIFF. DECAY UCI / GRAMS EPROR i.EkR
h-401 NP 1.23E409Y 1.000 2.325E ~6 1.064E -7 3.02

.

4

4

J

*
f

9

4
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MINIMUM DETECTABLE ACTIVITY REPORT (NO PC VERSION GEP 89),
;

P.EAK WIDTH = 3.00 f*WHM. CONFIDENCE LEVEL = 4.66. .-

MINIMUM-

. LIDE DKC ENERGY UCI / GRAMS

Ot -7 61. 477.59 1.7465E-07

H/r 22 19. 1274.54 2.3251E-OC
NA-24 28. 1368.53 3.1041E-08
CL -38 6. 2167.51 0.OOOOE+00
AR-41 30, 1293.64 4.036?E-08
OC-46 52. 1120.51 3.4438E-OC
CR-51 68. 320.08 1.5464E-07
MN-54 47. 834.83 2.5732E-08
MN-56 50. 346.75 3.3730E-OH
FE- 39 34, 1099.22 4.861?C-OS
CD-57 136, 1?2.06 1.6942E-08
CO-58 47. 010.76 2.5307E-08
NI-65 15. .1481.84 1.2260E-07
CU-64 18 1345.90 5.0526E-06
ZN-65 36. 1115.52 5.6263E-08
2N-69M 72. 4:$8. 63 2.0334E-08
A3-76 57- 559.10 4. 5028E -00
2 -75 87. 264.65 2.6570E-OS<

JR-82 51. 554.32 2 . 66S $C--03
BR-84 32. 801,50 1.5146E-O/
KR-86 123. SJ 4. '" 6.4!,35C 06

KH-65M 104. 151.10 1. 9610'_~ -0 0
KR-8/ 83. 407. >u 3.0225E-03

88 103. 196 32 6.2536F-OO
'

US 14 1836 01 /.00700-07
6-89 49. 1031.08 4.6122E-07

SR-85 128. 513.99 2.7986E-08
SR-85M 10.1. 231.69 2.9483E-08
SR-91 21. 1024.JO 6.o/12C-00
SR-92 28. 1383.94 4.1056E-08
Y -8B 14, 1036.01 " 6245E--03.

Y-91 30. 12 0 <: . "' ?.2356E-Oc'

Y-91MD S/. S S L . ", 7 2.1867E-03
W92 44 934.46 2. 3296E -O'7
Y-93 73. 260.90 2 . 2389E--07
Zfu95 47. 756.72 4.206'/E-OS

/R-97 36, /43 36 2.2254E-OS
NB-94 50. '/02.C3 2.2164E-OU
NB-95 48 765. 9 2.3040E-OH
NS-97D 21. J024 10 3.9575E-06
MO-90 6'7 . 257 4 1. 9377 E--03

lMO-99 30. 7 39. L:', 1.4295E-07
TC-99MD 114, 140,51 1.4953L-08 If

RU-103 6 6 .- 497.03 2.1890E-OC
RU-105 47. 724.C0 5.1342E-08
RU-106 37. 621.34 1.7460E-07
RH-105 65. 313.90 7.8464E-08
T-110M 44. 657.75 2.0624E-08

M LO9 81. 88.03 4.0896E-07 4

!
1.1.3 59. ' 391.69 2.3854E-08 *

.
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PAGE 2*

PEAK WIOTt ; 3.00 FWHM. OCNIIDENCE LEV ~L 4.6G
...

,

MINIMUM*

NUCLIDE DKC ENERGY UCI /GROM3

L22 51. 563.93, 2.6802E-n3
124 51. 602.71 2.0099E-OO

30-125 63. 427.89 5.000613-08
TE-123M 109. 158.99 1.5613E-08
.TE-132 94. 228.16 1.6660E-OH
1-131 71. 364.40 2.01640-00
1-132 48. 667.69 ' . v S fsOE--08
I-133 43. 529.87 1. 9501 E --00
I-134 45. 847.03 5.0241E-08
1-135 12 ,. 1260.41 6.9442E-OO
X E- l',1M 121, 163.93 7.oS91E-07
XE-133 71. 80.99 4.5675E.-00
X E- 1,',3 M 101. 233.22 1.513]E 07
XE-135 01. 249.79 1.7373!i-08
XE-135M 46. 526.56 1.8003E-07
XE-138 71. 258.31 4.6529E-07
CS-134 44. 604.70 1.3756E-09
CS-134M 89 127.42 1.1109L~O7
CS-136 42. 318.30 2. 3931 E -on
CS-1?? 74. 661.65 7 9CJN -08
CS- 13i', 15. 1435.S6 0. 2078 o:t

DA'17" 05. 3 56. I'm '' 945?E-O"
C A- 1.;9 114. 16 *.. i 17 '.' , i17"'

BA-140 50 537 32 7 1842E-00
' l.41 72. 190.22 1.370U. o/

L40 12. IS96.<9 J . 31990 -01:
\u.-- 1 5 9 114. 165.35 1.6670E-03 "

CE-141 129. 145.44 3.0362E-08
CE-143 57. 293 26 3.273SF-08
Cr-J44 96 133.',4 3 .3 6?Ff:-(':7
ND-14/ ' ' ' 91.11 a 949'i' o ):

f: U - L .' O 66. 344.27- 5 7061: -O'

EU-154 L9. 1274.<S 6 ':4 51 r -o'

HF-J m 3n 4R?,or a 746 %r - O',

W-107 49. 479.57 ? 1512 t : --0, ,

HG- 203 81. 279.1') 2.0436E-00,

".7151E 07RA-226 91. 609.31 .

TH-232 59 2614.6t. O.0000r+00
L'- 2 3 ', L48 105.72 2.3a648 08
U-238 112. 131. c'' 6 59847 -0C
NP-2'? 118 ' 106 1.' 6.3807F' 08
Ah-242 74, 59. ' .4 1.276SE-07

s

C: ?. .

|
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%cccccchecococ*ce****asce******e**c******estecccccccescacccccc
* n * * * ns . * 4 * c 4 * n. 25-m u -94 07;30.02 *********t**h***
*xt**o********************************c**********************r*
.

? ~#fMI 2: CPH DECANT LINE
.( .

.-dCTRAL FILE NAME: L940481 FEV
SAMPLE DATE': 25-FEf r-94 06;10:00

'? AMPLE IDENTIFICATYON: !9404Gl FEV
TYPE OF SAMPLE: LIQUID
SAMPLE QUANTITY, 458.n000 UNITS: CRAMS
SAMPLE CEOMETRY' LMAR500
EFFICIENCY FILE NAMC L MAR 900. t:FF
mauso*********+*ew***wevv*n**********************************

*

POQUIRE DATE: 25- fT 6 3 9e 06 : 27;42 * FWHM(13321 1.886
PRESET TIME (LIVC). 3600 SEC * 3rNGITIVITY; 000
ELAPSED RLAL LIME 3600 SEC * CHAPE PARAMETER : 5 O "t

ELAPSED LIVE TIMC. 3600. SEC * NBR JTERATIONS: 10.
*

**ccc***********************r*********************************
*

DETECTOR: ORTEC * LI!3RARY: MASTER.LIO
CALIG OA7E-. 23-F E B --94 O/:26 01 * ENERGY TOLERANCE: 1.500 KEV
XEV/CHNL .4697036 * HALF LIFE RATIO: 8.00
0FFSET: 39.8232300 eN AEUNDANCE LIM 1r 7 0 . 0 0';'

e

*' * t 4 # t e r .J t r P. * * * * * * * 1 *! P*' tC. a. 1 * W x 4 * * * * R: 4 * * ? * * * * r * * * * * * :y $ t t t * * *

I
.\.-

ENCNGY WANDOW 40.29 TO 28S8.03

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

1 0 7/.63 M2. W 95- 1.12.43 110 5 1.18E-02 34.1
2 0 3cs 12r. - 1." 422.69 416 14 3.5<E-02 23 3''

3 0 1. 5,7 i' S 62 663.29 662 il 7 W|--0 3 62 t
,

4 0 510.92 2.'" U 2.54 1007.98 094 21 6.13t!-02 13.'
'a O o09.01 54. .O. 1. !W 1211.00 1205 L5 1 50F-02 30./
6 0 1173 75 54 t'. 1.76 2414.15 2408 1c,1.50E-02 22.2

7 O 1432.96 41. 1.61 27b3 10 2740 12 1.14E-02 20.0*

C O 1460.72 200. 19 1 97 3025.10 3018 14 S.73E-02 C.O
9 0 176d.38 45 1.00 3671.60 '663 16 1.26E-02 20.2.

10 O 2203.62 2 "' , 2.64 4606,75 4601 11 6.41E-03 22.0'

PEAK SEARCH OMPluTED (REV 15.8 ND PC VER310N NOV 39)-

PEAK DATA CORRECTED FOR f_NVIRONMENTAL BAC/ GROUND .

* AFTER ENERGY INDICATES CORRECTED REAK

|
i
i

a ". I T ENERGY AREA UKGND- FWHM CHANNEL LEFT PW CTS /SEC % ERR Fil |
,

,w
'i 0- 92.63* 11. 69. .95 112.43 110 5 3.10E-03 **** '

2 0 238.36* 61. 137. 1.27 422.69 416 14 1.69E-02 62.2 i

3 0 351.37 27. 69. .62 .663.29 662 8 7.45E-03 62.4
4 .0 510.92* 23. 117. 2.54 1002.98 994 21 6.50E-03 **** i

5 0 609.01* 12. 60. 1.37 1211.80 1205 15 3.35E-03 ****
.p O 1173.75 54. . 8. 1.76 2414.15 2408 16 1.50E-02 22.1 i,

' '
'

1332.96- KEV PEAK DELETED '|

1460.72 KEV PEAK DELETED |

I. , .w. .a:. , . . , - - ,
-

. - .. a. . ..

___ _ _ _ _ _ - _ _ - - - _ - _ - . _ _ - . ____
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.10 0 2203,62 23. 5. 2.64 4606.75 4601 1-1 .6. 41E.-03 22. 9 i
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NUCLIOE IDENTIFICATION SYSTEM (ND PC VERSION DEC 88)
UNKNOWN LINE REPORT P CE 1

UNIDENTIFIED PEAKS
-

[
.

IT ENERGY AREA BKCND f*WHM CHANNEL LEFT PW CTO/SEC EERR '2EFF

1 0 92.63 11. 69. 95 112.43 110 5 3.10E-03 "" 4. SOE+00
2 0 238.36 61. 137. 1.27 422.69 416 14 1.69E-02 62.2 5.04E+00
3 0 351.37 27. 69 .62 663.29 662 8 7.45E-03 62.4 3.06L400
5 0 609.01 12. 60. 1.37 1211.80 1205 15 3.35E-03 **t* 2.59L+00

1.60L+006 0 1173.75 b4. C. 1.76 2414.15 2400 16 1.50E-0? '" '

LO O 2203.62 '' 3 . 5. 2.64 4606.75 4601 11 6. 41E-03 2'i ? 1 . 0 11 #00

LINES NOT MEETINC SUr1 MARY CRITERIA

PK NUCLiDE ENERGY HLFE DE"AY UC] / CRAM 3 A U N 0 !i i~ F(4 ;. L _ D

2 TH-232. 23C.63 1.00E410Y 1.000E o 4.420E -8 25.031 (2.U N

3 RA-226 351.92 1600.OOY 1.000E O 3.056E -8 56.90: nud

5 RU-103 610.33 39.350 1.001E o 1.363E -7 S . 9 2*i ABN

5 XE-135 600.16 9.11H 1.062E o 2.303E / a.11% AGN

5 RA-226 609.31 1600,00Y 1.000E O 1.647E -C 56.900 ABN

6 CO-60 1173.22 1925.000 1.000E O 5.525E -n 50. on' iL; N i

.10 RA-226 2204.22 1600.00Y 1.000E O 7.620E ~7 56 90'- AGh'

%

s

4

e

.

S's J

3
.

-o..

.!

. .

. __ _
- I
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NUCLIDE IDENTIFICATION SYSTEM (ND PC VERSION DEC 08). .

SUMMARY OF NUCLIOE' ACTIVITY 'PAGE 2
-

, .,

TOTAL LINES IN SPECTRUM 7
UNIDENTIFIED PEAKS 6

"ENTIFIED IN SUMMARY REPORT 1 14.29%

ACTIVATION PRODUCT -

1-OIGMA
NUCLIDE CEfHR HLIFE DECAY UCI / GRAMS ERROR OERR
ANI L--511 AP 109.70M 1.344 1.GO5E -41 3.176E -B .t 7 5 . m'

.

1

9

\s

,

|

l
1,

.. ,

# -. ..

.. . . |
|

s . |

. ., i
* * e . .

w,w.w Mee. A.- ..v,. . . . c; , ,. g ; . .,w.. , , , ,

-

.. . - - . _._ _ _ _ - . _ _ _ - _ _ _ _ - - ._ _. _ _. -
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J ea * * * s u w :. > * e * * * * c * * * * u s * * c 4 5 * * * * * * * * * * * * * * * * o * * * * C c c.%3 * 3 0 0 ,

be**accetecarteco 25-FEB-94 17:36:39 oc000****00030233
. ,

- . 3 . m . * , . . .~+ * g c y . , - * t e * * w r e * * w + t + t e t t ~ n t e t * * e t s + * * c e t * *c e * '',.

FERMI 2/NRC SPL.1T: DECANI LIN1. SAMPLE if3.

'i 1 TRAL FTLE NAME: L940331.iEV
~

4 'L C OArt 2b FEU-94 1?. 00:06
2 Ant >LJ Ni .1 f . L. . . I UN : L' '40S 31. F LV

'ATERT Yl " OJ ~ #? _ t . v,

J. AN. N , ; '/ . b37.3000 UNITL. or wh.. .

Mt .. .i '!OME TRY : LMAR500
c.h' t , L. tCY F l LE NAME : LMAR500.EFF
m*** met 6*e*- s******c**************c*r**ru.*w*******m***********

$

ACQU)N DATL; 25-FCG-94 15:55:55 * FWHM (.17,32 ) 1.886
PRE mi T)ME(L:VE): 3600. SEC * 3EN31TIVITY:. 5.000
ELAPSS REAL 1IME: 3600. SCC * SHAPE PARAMETER : 5.0 t
CLAPOL7 .IVE TIME:. 3600. OLC * NBR ITCRA f ION 3.: 20.

*
i;r g g e * r *,; $ * * * * t * * *> * g y.s * * t * * * * * * * * * * * * * * * * * * * ar r * * * 2x 4 * * * * * 2K * * * * * * * *

e

DETEC: OR; ORTEC 4 LIBRARY: MASTER. LIB
CALIL DATE. '/ ". - F E U - 94 07-26:01 * ENERCY TOLERANCE; 1 500 KEV

KEV /C|iNL . .4697016 * HALF LIFT RATIO: 8.00
0FF a' 19.3232300 <;EV 2 ALUNDANCE LIN1|, 70.001

*
* $ e g ? 4 * * ' ;; c r i * :r ynt;* c a * *)h ;' c m c * t ' t e c ::. u * * c * rf et * :: 4::s t ?; :T*******

C idNT:RC' WINDOW 40.29 70 205:1.02-

PK 11 ENERGY AREA BKGND FWHM CHANNEL LEFT PW CTS /SEC % ERR fT

a 92 49 67. 79. 1 63 :112.13 In9 7 1. 86E -02 26. 'J
.

2 2 .| ' ' u 61. 2 L2, 1. 3'? 424.92 420 11 1.70E-02 43.Os

5 > ;L Q. 194. .20. 2.N 1004.06 093 .L 5. 40ti 02 16.1
6 60 19 62. 63- 1.09 1212.11 .205 .:. 4 1.72C-02 32.0
$ 4 o67.? 25 2 ,' . .9S 1324.15 1321 ' 7.06E-03 40.7
6 ( 1.t n . D9 30. 3b. 1. 5t 2300.5;, 2:% _3 1.05E-02 34.2
7 0 1 2 ;'.9 . 3 / 49, 20. 1.66 2554.92 2546 .18 1.35E-02 40..:.
6 0 1.460 af. 2'/ 6 . 10. 2 03 3025.44 J014 16 6.29E-02 7.'-

9 a 1/64.13 64. L7. 1.6? 3671.06 .6C; '9 1.77C-02 19..:
30 6, 203d.2a 47. L. 1. 4 'a 5480,9'' A72 .L 7 1.30E-02 17.?

'; AK SCARCH con:'LETED (RLV lb.: - "U : % VSR". ION NOV 09;

PULSE-PILE-UP CORRECTED DATA. CORREC'lCf 1.000
UNCORR. LIVC TIMt|, .%OO. CORRECTED LIVE TIht: 3600. -

i 'K -I l CNCRGY AREA CKGND FWHM CHANNEL LhF1 PW CTS /SEC ?.ERIi

1 0 92.49 67. 79. 1.63 112.13 109 7 1.86E-02 26.2
2 0 '23?.41 61. 152, 1.39 424.92 420 11 1.70E-02 43.0

0 511.43 194. 120. 2.68 1004.06 995 18 5.40E-02 16.1
.

. O 609.19 62. 63. 1.09- 1212.18 1205 14 1.72E-02 32.0
5 0 661.92 25. 37. .95 1324.45 1321 9 7.06E-03.48.7
6 0 1120.39 38, 35. 1.58 2300.53 2296 13 1.05E-02 34.2 i

7' O 1239.37 49. 28. 1.66 -2554.92 2546 18 1.35E-02 40.1 ;

8.'O -1460.88 226. 10. 2.03 3025.44 3019 16{6.29E-02 7.9 |
9 0 1764.13 64, 17. 1.67 3671.06 3662 19.1.77E-02 19.2

.10 . 0 2614.25 ~47. 5. 1.43 5480.99 5472 17 1.30E-02 17.9-

*-

- . ,.r.-.. . = _ .
. , . ...

j|
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MUCLIDE IDENTIFICATION SYSTEM (ND PC VERSION DEC 88)
NUCLADE LINE ACTIVITY REPORT T'AC2 1

ELAPSED LIVE' TIME: 3600. (PILE-UP CORRECTED) **'

MSSION GAS
UCI / 1-EICMA

,u1DE ODHR EN~RGY AREA BKCND %ACN 1CFF grans CRROR
.OODE O .OOOE oME-135 FG 249.79 .O . O. 39.90* O.OOOE+00 *

600.18 62. 63. 2.09 2.588E+00 1.275E -6 4.004E -7

AClIVATION PRODUCT
UCI / i .i1GMA

NUCL1DE SBHR ENERGY AREA GKCND 2ABN ?.EFF grans ERROR
ANIL-511 AP 511.00 194. 120. 96.73* 2 941E+00 2.182C -7 3 . '.J OE -n
SC-46 AP G89.25 O. O. 99.98 0. OOOE 4 00 OOOC O 000L e

L1120.51 38. 35, 99.99t 1 655E+00 2.933E -Q 1.00ZE -0

FISSION PRODUCT
UCI / 1-SIGMA

NUCL1DL SBHR ENERGY AREA BKGND '!.ADN ?.E F F grani ENNOR
RU- 1LI, FP 497.08 0. O. 09.OOr O.000E+00 OOOE u .OOOE O

610.33 62. 63. L.60 2.5380, 00 5. 47C .
~

.i. 7 5 5 !. - <

C3-15. I:T' 661.65 25. 37. OS.12* .' 435E+00 1.567C -:' , . 632; -'

ND-14; FP 91.11 67. 79. 28 00* . '.J 1 E + 0 0 6 74LE --> 1. 7o St - L.
'32.02 0 O 1.3.10 'l 2nOE -00 . 000;.- <b; *'

, "Unt J PRODUCT
. UC1 / l-31GMf.
hUGLIOC 'JUHH ENERGY AREf BMGND ?,ABN 2EFF gran CRROR
K-40 NP 1460.01 226. 10. 10.67* 1.362E+00 2.992E -6 1.564E -/
RA-2'M, HP 186.21 O. O. 3.28 C.OOOE+00 .OOOE O . OOOE' 0

241.-)8 O. O. ,,49 O . OOOE4 00 OOOE O .OOJ u'

295.21 C. O. 19.20 0.OOO.TrOO . O OO E. O .OOOC
351.92 O. O. 37.10 0.oOOE'OO 0000 0 .00m o

609.31 62 63. 46.30* 2.508E*00 6.614E -8 2.1 9i 'l
-

L120.29 33. .5 5 . LL.10 1.uS5L+00 1.94: E #7 6.64i s

1230.11 O. O. S.94 U.OOOE+00 OOUE O 0001 O i

1764.49 64. 17. 15.30 ) 86E- 4 00 4 336E -7 8. 3' OC -

|

2204.22 O. O. 4.93 0.0002400 .OOOE O .OOOC n
J

TH 2.SZ NP 238.63 f,1 . 1S2. 44.60 '. 029C 00 3.479E -O 497E -O |

338.32 O. O. 11.40 t COOi.N 00 .OOOE O .OOOE L i

727.17 0. O 13.00 0 Orae 00 OOOE O .Ou.I O I
|

$C3.14 O. O ., 30.25, O DGOE+00 OOOE O . 0 0 0:_ O '

911.07 O. O. 27.70 O.DOOL+00 .OOOE O . Ou%. O

969.11 6. O. 16.60 0 ':' OE 4 00 .000C O . OOOf. O

2614.66 47. S. 35.86* G.CO2L-O? 1.331E -7 3 . 7. 9 E .4
|

|

''s. '
.

s. m
$ 4

Ua $ . e&c;. +... *;s9#;, s. w e. H.a.;;.>w..w.- .i s .. ;.;,,;.;.; .. i; . <.e... t ; ;.T . , r,;. ., .w-, y, ;r,c . m_...m s .:., . .; .,a. .;.;.;.: .y .w. , ; p is
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NUCLIDE IDENTIFICATION OY3 TEM (ND PC VERSION DEC 80)
PACE 2

UNKNOWN LINE REPONI '

ELAPSED LIVE TIME 3600. (PILE-UP CORRECTED) ..

.

/ .'IDENTIF IED PE AVsG

\ r. IT ENERGY ARLA BKCND i'WHM CNANNEL LEF1 PU C T 'i /';t. C ';.E R R lEFF :

1 0 92.49 67. 79 2.63 112.13 109 7 1.06E-02 26.2 4.57E400
2 0 23?.41 61. 1S2 1.1,9 424.?2 420 11 .t 70L-02 .43..o 5.03EtOO
4 0 609.19 62. 63. 1.OY 1212.18 1205 14 1.72E-02 32.0 2.b9E+00 ;

6 0 L120.69 3G. 3', .L SB 2 300. '>3 2296 1- 1. OSE -02 34 J 1 6 5 t~. 4 C O

7 0 1239.07 49. 20. 1.06 2554.92 254( an 1.35E-02 40.1 1.54E400
9 0 1764.13 64 17 1. |> / 3671.06 3662 ') 1./7C-02 i') . 2 L.19Le00

10 0 2614.25 47. 5 1.43 5400.''9 5472 37 2 . 30t. - 02 17 ? G . UUE- 01

LINES NOT MEETING SUMMARY CN11ER1A

PK NUCLIDE ENERGY ;iLI C DECAY UCI /graru ABND 11t f Is1 LED

1 ND-347 91.11 10.980 1.OOGE O 6.74SE -8 66 137 ADN

2 TH--232 230.63 1.OOE+10Y 1.OOOE O 7,.479E -3 4 ', .10 . . ABN

4 R U- .1 0 '', 610.33 39. 3 5fi 1.OO2L 0 S.473E -7 5 . ')2'l Act:

4 XE 135 603.10 " 1111 1.203E O 1.275E -6 0 11% Alte
.

4 RA-226 609.31 J 6Ui .-.OOY 1.OOOE U <. 61 <1 C -i. 4 " . 71 '. Abi .
D L . 00'! A 'i .'

6 GC-46 1120.'.i . , . l', U - 1.Od1E O ' '13 3 '_ .

6 RA-226 2120.2' 160 .DOY 0 0 0'. O 1 941. -- <" 71' (I r .

') NA~226 1764.d's ,oG iuiY j 000; O 4.~M' /' V

iO 'l < . - 2 '5 2 2 6.t?, . 6 o . I s_ +3'W I.OOOL 0 1.08 <' D . l i /%

i
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f4UCLIDE IDENTIFTCATION SYSTEM (ND PC VERSION DEC 00)
. .

4UMr44RY Or NUCLIDE (4CTIVITY PACC 3
*

..

YOTAl. LINC3 IN.3PECTRUM 10 )
UNIDENTIFIED PEAKS '7 '

OENTIFICO IN '.4UMMARY REPORT 3 30.007.- .

I

|A TJVAl]ON PHODUCl
1-SIGMA

-fUCLIDE UnHR HLIfE DECAY UCI / gram ERROR % ERR

ANIL 01.i R:' 109.70M 2.499 2.102E -7 3.520E -8 16.13

f10G'ON' PRODUCT;

1.-SYGMA
NUCLlDL OCHR HLIFE DECAY UC] / gram ERROR ?. ERR
C3-11/ ii' 30.17v 1.000 1.567E -O . 7.632C -9 4 ti . 71

'

NATUHnL PRODUC1
1-31GMA

NUCLlD? UUHR HLIFE DECAY UCI / gram ERROR 'AERR
K-40 NP 1.2CE+09Y 1.000 1.992E ~6 1.564E -7 7.03

.

p

|i

.

i

)
'

1

i

I

,

.

I

'
, I

! l* ,
1

..

|

.

$ $

p. _ -,...a.....-._ =._ _ _ - _ a _ . _ . _ ._- :____. _



|3- o m - r.-i.. mmmt ... .. .m m.. a .. , a - . .m . . . _ . . . .. . _ . _ . .. . . - - . v.ucam I

*tt 2::*

' MINIMUM SETECTABLE ACTIVITY REPORT (ND,PC VERSION SEP 89)'-
,

,

fq |
s * . - *

; IPEAK WIDTH = 3.00 FWHM. CONFIDENCE LEVEL = 4.66. !

Y t |

( MINIMUM |<-

LIDE - BKG ENERGY UCI / gram I
s..v L s s

,

EDE-7 59. 477.59 1.3430E-07 |
i

l '"NA-22 26. 1274.54 2.1249E-08
i 'NA-24 25. 1368.53 2.4714E-08
. CL-30 9 2167.51 0.0000E+00 i
t AR-41 26. 1293.64 5.4639E-08 |

.- SC-46 70. 1120.51 3.1231E-08
$ CR-51 66. 320 03 1.1922E-07

MN-So 49. 034.03 2.0528E-08
MN-56 45. 346 /5 3.8817E-08
FE-64 26. 1099.22 3.3244E-08
C O - 5 '/ 145. 122.06 1.3668E-08
CO- 5 40. U10.76 1.0106E-00
CO-60 47. 1332.49 2.9698E-03
NI-65 18. 1481.84 1 6469E-O'/
CU-64 24. 1345.90 4.9836C-06
ZN-6' 41. 1115.52 4.6915L-0D
ZN-u 'M 74. 43S.67 1.74 RUE-oS
AS-7t, 08 '.,5 9 .10 4. 563' E-00
SE- / 3 70. 264.65 1.9662E-o"
BR-82 49. 554.32 2.1077E-0U
BR-M J3. 001.50 1.2953E-06
KR-85 114. 513.99 4./616E-06,

-USM 122. 151 18 2.1375E-08
07 67. 40'.5C 9.9740E-00i

88 LL2. 196.1,2 7 . 5961E-- 08
R'E-88 20. 1836,01 HALF LIFE TOO GHORT
RB-S" 33. 10J,1,08 HALF LIFE TOO 1HONI
SR-85 1.u 513.99 2.064R--0C
SR-83H 94. 231.69 6.0775E-ot.
SR-91 41. 1024.30 C.2058E-00
3R-92 24. 1303.94 4.5134E-ou
Y-80 20. 1836.01 2.4516E-00
Y-91 30. 1204.90 7.2207E-06
Y-91MD 58. 555.57 1.9417E-08

' Y-92 52. 934.46 2.'/259E-07
i Y-93 96. 266.90 2.2442C-07
|ZR-95 53. ~756.72 3.4923E-08
1 ZR-97 40. 743.36 1.9598E-00
| NS-94 46. 702.63 1.6603E-00
i NB-95 54. 765.79 1.9707E-Ob <

NS-970 43. 1024.SO 2.1,402E-06
,MO-90 85. 257.34 2.0027E-08 |

MO-99 36. 739.50 1.2445E-0/
-TC-99MD 140. 140.51 1.3169E-08
RU-103 64. 497.08 1.6360E-03
RU-105 44. 724.5' 5.0107E-08
'RU-106 52. 621.84 1.6172E-07

105 65. 318.90 6.329bE-OC*

110M 50. 657 15 1.71/aE-06
,'u 109 92. 80.03 3.4052E-07 '
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i f % PAGE 2. . .

' ' '; BEAK WIDTH = 3.00 FWHM. CONFIDENCE LEVEL = 4.66.
,1 . , ') :| T. . , ,

MINIMUM. :
NUCtJIDE BKG ENERGY UCI / gram

y --

'

13a 62. 391.69 1. 9111E- 08 *'g ,

122 69. 563.93 2.4784E-08'
.

$t3-124 62. 602.71 1.7326E-08
SB-125 74. 427.89 4.9114E-08
TE-123M 114. 158.?9 1.2536E-08
TE 132 109. 228.16 1.4220E-08
I-131 80. 364.48 1.6820E-08
I--;. 2 48 667.69 3.3943E-08
I 33 66. 5'29.87 2.0015E-08
.-LM 46. 847.03 1.,477E-07
1 J '. 32. l'l60.41 L.0510E-0/
C- 31h 114 103 93 5,3741E-07
,G . 6 3 76. 30.90 3. /2bOE- 08
e _ . 3M 105. 233.22 1.2316E-07
'' 'S 104. 249./9 1.7418E-08
( .LM 54. 526.56 HALF LIFE TOO GHORT'

:d . 8 80. 258.31 n '3.L F LIFE TOO 3HORT
:2 - 1_ 4 51, 604.70 1.5776E-OL

'O alaM 145. 127.42 1.6381E-07
. _X 62. 818.50 2.2796E-08'

00 138 22. 1435.86 6.4949E-07
UA 133 71. 356.00 2.1028E-08
UA-139 106. 165.85 2.0042E-07
BA-140 58. 537.32 6.0670E-08

%' 1 4 0
41 116. 190.22 .S.6432E-06

'

16. 1596.49 2.1526E-08
-139 106. 165.85 1.2L62E-08

c -141 132. 145.44 2.4028E-08
.D-143 98. 2?3.26 3.4704E-08

. 144 130 133.54 1.0572E-07
O 147 90. 91.11 4.2539E-08
EU-152 ~/ 7 . 344.27 4.8890E-08
.JU-154 26. 1274.45 5.9813E-08
cir; - 181 71. 482.03 1.8671E-08
4-187 62. 479.53 6.5905E-08
HG-203 92. 279.19 1.7032E-08
';A-226 97. 609.31 4.6095E-08-

TH-232 51. 2614.66 0.0000E+00
@235 152. 185.72 2.2351E-08
J-23d 124. 131.20 5.4238E-08
NP-239 103. 106.13 4.75155-08
AM-241 67. 59.54 9.4889E-08
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'

Sc:accocosmococococcacosaca**cas***************c**cccccaces***
ff * 0 C* t t t t * * C O *"OOT 25 - F[C . 94 L 17 ; [',, ,20 * 1' * * * * * * * * I * * * t t i'

c e s o c m * * * * * * * * * * * * * * 4 * * * * * * * c * * * * * * * * * * * * * * * * * * * * * * * * * *'* * * * * a.*
.'
FERMI 2/NRC-SPL1T: 'OECANT LINE, SAMPLE It3.

t

'

:ClRAL FILE NAME:, L940531. I'EV i

.PLL DA1E: 25-FED-94 14:00:00
SAMPLE IDENTIFICA110N: L940531.FEV
TYPE OF DAMPLE: WATER
GAMPLE QUANTITY: 587.3000 UNITS. Fam
GAMPLE. GEOMETRY: LMAR500
h"FFICIENCY FILE NAME; LMAH500.EFF
4a**x***********r********m********attt*ett**e***********r*****

*
ACQUIRE DATE: 25-FEU-94:15:55:55 * rWHM(1332) 1.386
PRESET.11ME(LIVE). 3600. OEC OENOIT1VITY:' 5.000
ELAPSED REAL TIME: 3600. SEC 3 3HAPE PARAMETER : 5 . 0 'a
ELAPSED LIVE TIME: 3600..SEC NOR ITERATIONS: 10.

x

se**ea**********r*********************************************
*

DETECTOR: ORTEC r LIBRARY: MASTER. LIB
CALIB DATE: 23-FEO-94 07:26:01 * UNERGY TOLERANCE: 1.500 KEV
KEV /CHNL: .4697016 * HALF LIFE RATIO: 8.00
0FFCE . 39.3237300 KEV fiUUNDANCE LIMIT; 70.00'!'

,

en*e n * * * * * e e w * * * e e n t t * w v * * t e x :r s a. * * * * * rm : * * z e x. $ t t v * :: a***** a*

(
ENERGY WINDOW 40.29 TO 2850.03

-PK IT ENEFkCY AREA BKCND FWHM CHANNEL LEFT PW CTS /SEC ?, ERR FIT

; O 92.49 6 '7 . ^9_ 1.63 112.13 109 7 1.36E-02 26.J
'/ - 0 239 Al 61. 2 ;. '1. 1.39 424.92 420 11 1.70E-02 43.0
3 o 5A1.43 194., s a n- ".66 1004.00 995 10 5.40L-02 16.1
4 0 609 19 62. i,0 . .09 1212.10 1205 14 2 72L- 02 32. 0
S o 661.92 25. <J . .95 1324.45 1321 9 7 . 0cE--03 48. !
6 0 1120.39 38. 35, 1.58 2300.53 2296 13 1.05E-02 34.2
? 0 1739.37 49 20, 1.66 2554.92 2546 18 1.35L-O? 40.1
O o 1460.88 226. ,O. 2.03 3025.44 3019 16 6.29E-02 '7 . V
9 O'1764.13 64. c. 1.67 3671.06 4662 19 1.77L-02 l9.2

-lo o 2614.25 47. 5. .1.43 5480.99 5472 17 1.300-O? 17.9

PEAK SEARCH COMPLtiTED (REV 15.8 - No PC VERSION NOV 89)

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

~

P K I T. . ENERGY AREA -BKGND FWHM CHANNEL LEFT PW CTS /SEC % ERR FIT
,

,s
y<* O 92.49* 36. 79. 1.63 112.13 109 7 9.95E-03 85.0

'235.41 KEV PEAK DELETED --

511.43 KEV PEAK DELETED
4 0- 609.19* 20. 63, 1.09 1212.18 1205 14 5.57E-03 ****

661.92 KEV PEAK DELETED
.6 ^O 1120.39 38.t 35. 1.58 2300.53 2276 13 1.05E-02 34.2'7 ~O 1239.87. 49. 28. 1.66 2554.92 2546 18,l'.35E-02 40.1
8 0 1460.88*' 10. 10. 2.03 3025.44 3019 16 2.75E-03,****

'
_

'

. JJ.'54 . .U. 4. . . -. .s w L.u de . .. e~, W** ~/w * -
.
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NUCLIDE IDENTIb CATION SYSTEM (ND PC VERSION DEC Cf3)''

.

UNKNOWN LINE REPORT
'

-PAGE 1

..

l)NIDENTIFIED PEAK 3

PK IT ENERGY AREA BKGNO FWHM CHANNEL LEFT PW CT3/ CEC ?. ERR ?.E FF .

O 92.49 36. 79. 1.63 112.13 109 7 9.95E-03 C5.0 4.57Es00.

4 0 609.19 20. 63. 1.09 1212.18 1205 14 5.57E-03 **" 2,.5'!C-OO
6 0 1120.39 38. 35. 1.50 2300.53 2296 13 1.0LE-02 34.a2 2.65L-00
7 0 1239.07 49. 28. 1.66 25b4.92 2546 10 1.35E-02 40.1 1.54E-oO
9 0 1764.13 17. 17. 1.67 3671.06 3662 19 4.71L-03 89.4 1.190,00

LINE;, NOT MEETING SUMMARY CRITERI A

PK NtJCLICE LNERGY HLFE DIICAY UCI / gram ABND I F l' ;A .. o

1 ND -147 91.11 10.98D 1.OO6E O 3. 602E --E 68.13'l AM
4 RU-103 610.33 69.35D 1.OO2E O 1.772E -7 L 9 2'|, AUi
4 XE-135 608.18 9.11H 1.203E O 4.124E -7 3 .11 '. . AUi ;

4 HA-226 609.31 1600.OOY 1.OOOE O 2.140E -8 4') . /17. AL7 ? !

6 3C -46 1120.51 83.830 1.OO1E O 2.933E -8 50.007 AUN
6 RA-226 1120.29 1600.OOY 1.OOOE O 1.941E --" 49.71'. AuN
9 NA- 226 1764.49 1600.OOY 1.OOOE O 1.15'. :: -1 49./n. ABI 4

,

I

%

e

0 -,

Q::. . ,
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NUCLIDE IDENTIFICATION SYSTEM (ND PC VERSION DEC 88),

SUMMARY OF NUCL1DE' ACTIVITY PACE 2
. - ,

*
.
l'OTAL LINE3 IN GPECTRUM 6

.' T.OENTIFIED-PEAKS 5
(. NTIFIED IN SUMMARY REPORT 1 16.070.
x

NATURAL PRODUC1
1-SIGMA

NUCLIDE SBHR HLIFE DECAY UCI /tti ata ERROR "|: ERR

K-40 NP 1.28E409Y 1.000 U . 6?')E -a 7.171E -7 24'/ 57

.
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'MA .~

vf y*cceu .* c~.uccc:: ~ .cccccc- *-~~~*ccc***cenaccc*
w .>$ c * er.re v n e c *.. $ d.' h.

'

. . . .
26-iED-94 19:55:25 ******'""**c******

c:cc e * * * * * * * *c * * ** * * *ccc cccc::c cc c cc cc ccc aro c c c * * * * * c t * c c c cc cr.*
..

FLRMI 2 CPH DECANT LINE; POST CGT DISCHARCE

TRAL FILE NAME: L94057.1.FEV
.PLE DAIL: 26-FED-94 12: 05:00

SHMPLE IDENTIFICATION: L940571.FEV
TYPE OF SAMPLE: LIQUID
SAMPLE QUANTITY: 568.1000 UNITU: CRAM
3AMPLC GEOMETRY: LMAR500
EFFICIENCY FILE NAME: LMAR500 EFI
t o c c * * * * * * * u * * * * * * * * m c * * * * * * * m * * s c e n s e x r e > : * * $ * * * c t e * * :: * * e * *

*

FWHM(1: 3? ) 2.Ca6Acou]RC DATE: 26-FEG-94 14:04:24 *

PRESE1 T1ME(L1VE): 3600. GEC * 3ENL,iIVIiY; 5,000

ELAli3EU RLAL TIME: 3600. SEC * 'iHAPL PARAMETER 5.0 ',

E.LAPUED LIVE TIME: 3600. SEC * NBR ITERAT10NG: 10.
a

neart.+nr***************vesc**r*************c* eve ****c*******
*

DETECTOR: ORTEC * LIBRARY:MAOTER.LIO
CALIB DATE 23-FED-94 07:26: 01 t .?i'E RGY TOLENANCE. 1.500 KCV

KLV/CHNL- .4697016 x H A u i~ c1FC RATIO; 8.00

Of t' SET . 39.0232300 KEV * AL.UNDANCE LIMIT: 70 00"
x

X i t * * t t t r * * U W M t * r t * f: : y * * * *T "r * t t M * t * * f e t f s t ? 'l ''' t t * * * * W Y * # i '' 2 ' t * 7 4

JNENGY WINDOW 40.29 TO 20 53. O J;'

PK IT ENEROY AREA BKGND FWHM CHANNEL LEFT PW CTS /SEC 0, ERR F1T

1 0 74.34 41, . 12'/ 1.02 ,d.LL '2 1.19M-02 49./,

2 0 ??. 90 $7 74. .70 426.03 .21 7 1.46E"O2 J31. 7'

; O S11,06 1.% l a ', . '): 003. '7 'T 9 t3 4 v0Eme' 16.1
4 O Sn3.15 , , . 2. 9 1.54 1.Sc 75 JL2 la 2.11E-02 35. ,

. O 61A 76 /. LO3. 4 .1'. 12' 6:, JOS i. 3 2 . 1 1i: - 0 2 49.
o O 660.45 L2. 45. .76 1321.32 1314 1,' 1.44F02 3L.3

0 1460.72 .L 6 3 . 14. 1.43 3 0,' ' 3.,11 50 L . m3 L.09E-02 9 3
U O 5/64.S6 04 O. 2.6C 3671 ';! : 1o64 1/ 1 7CE-02 25.6
'' 0 2614./l L .L . _ 01 SC1.97 47 1 ' . ' ' 1.41E-02 L 7. :)

PEAh'3 EAR 2h COMPLEfLD (RCv 15.0 NU P2 W a3JON NOV 89 )

PUL3E-PTLC-UP CORRECTED DATA. CORRGG1 ION = 1.000
UNCORR. LIVE TIME. 3600.CURRCCTED LIVE TIME 3600.

PK 1i ENERGY AREA BKGNO FWilM CHANNEL L'EF" PW CT3/SEC .i HR

1 0 74.84 43. 127. 1.02 74.55 72 7 1.19E-02 49.7
2 0 230.90 52. 74. .78 423.83 421 7 1.46E-02 31.7

'.3 0 511.06 166. 115. 1.95 1003.27 999 13 4.60E-02 16.1<,

3 0 583.15 V40. 39. 1.54 1156.75 1152 11 1.11E-02 35.3 '

,

/* O 611.76 76. 103. 4.12 1217.65 1205 28 2.11E-02 49.2
.- r

6 0 660.45 52. 45. .76 1321.32 1314 13 1.44E--02 33. 3
'

7 0 1460.72 183. 14. 1.43 3025.11 3017 13 5.09E-02 9.3
8 0 1764.56 * 64. O. 2.68 3671.98 3664 17 1.78E-02 15.6 >

9 O 2614.71 51. 5. 3.01, 5481.97 5471 19 1.41E-02 17.5
* . .

I4

PILE-UP CORRECTION COMPL5TED >

---~--.__._.,...,.....,,..,,.,,.s,...,.___,,,,_,,.,,.,,,._...,,,,,,
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''NUCLIDE IDENTIFICATION SYSTEM (NO PC VERSION DEC 88.) ,

NUCLIDE LINC ACTIVITY REPORT 'PAGE 1
!- elf.PGED LIVE TIME: 3600. (PILE-UP CORRECTED) "

'
,

I

SOTIVATION PRODUCT ;

(.L10EGOMR. UCI / 1-SICMA
ENERGY fiREA GKCND 2ABN tEFF GRAM ERROR

ANIL-511 AP S11.00 16,6. 115. ?6.73* 2.943E+00 1.964E -7 3.170E -8
4

!

F1001ON PRODUC'
UCI / 1-SIGMA

j NUCL)t>C StaW ENERGY AREA UKCND SABN tEFF GRAM ERROR
; RU-103 FP 497.08 O. O. 39.00* O.OOOE+00 .OOOE O .OOOE O
i 610.33 76. 1 0.'. 5.60 2.580E400 6.977E -7 3.434E -7

C3-1J7 FP 661.65 52. 45. US.124 2.439E+00 3.302E -8 1.090E -8

NATURAL PRODUCT
UCI / 1 - S .i ci1 A

NUCLIDE CUHR- ENERGY AREA BKOND 1ABN OEFF GRAM ERROP
K-40 NP 1460.81 1C7. 14. 10.67* 1.362E+00 1.666E -6 1.554E -'
R4- 226 NP 186.21 O. O. 3.28 0.OOOE+00 OOOE O .000; O

241.?3 G. O. /.49 0.OOOE+00 .OOOE o . 000': O
295.21 O O. 19.20 0.OOOE400 .OOOE O . OOt ;. C
351.?2 0. S/.20 0 OOOE+00 .OOOE O . OOnf
605'.31 "

O. 46.40* O.OCOE+00 .OOOE O .00
.1120.29 .s. O. 15.10 0.OOOE&OO =OOOE O O.

123C.12 0 0, 5.94 O.OOOE+00 .OOOE O . God
1764.49 M. O. 15.80 1.185E+00 4.515E -7 7.m."
2204.27 0. 4.90 0.OOOC&OO .OOOE O . 00 .{<

s

i i'5 2 NP 230.63 L, . /4. 44.60 5.035E+00 3.033C 8 9.77 . - . -
i

, .

338.32 O. O. 11.40 0.OOOE+00 .OOOE O .OOOE O i

727.17 O. O. 11.80 O.OOOE+00 .OOOE O . 00 0'; o
503.14 % 39. 30.25 2.672E+00 6.544E -8 2. 31 "::. ,

711.0/ . > . o. 27.70 0 OOOE+00 .OOOE O ii i <

969.11 O. 16 60 0.OOOE+00 .0000 0 . 00'
2614 66 5. IS.C6* 8.001E-ol 2.lO/L -7 3.,.

,

,

1

! %

4

*
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NUCLIDE IDENTIFICATION SYSTEM. . . (ND PC VERSION DEC 08)a

UNKNOWN L ANE GEi'CRT PACE 2
ELAPSED LIVE TIME 3600. (PILE-UP CORRECTED) ..

..

, ' IDENTIFIED PEAKS

.A IT ENERGY AREA OKGND FWHM CHANNEL LEFT PW C13/SEC TERR * Err'
.

1 0 74.84 43. 127. 1.02 74.56 72 7 1.19E-02 49.7 2.94E400
2 0 230.90 52, 74. .78 423.03 421 7 1.46E-02 31.? 5.04E+00
4 0 503.15 40. 39. 1.54 1156.75 1152 11 1.11E-02 35.3 2.67E+00
5 0 611 /6 76. 103. 4.12 1217.65 1205 28 2.11F-02 49.2 2.SOEd(n'
G O 1764.S6 64. O. 2.68 3671.98 3664 17 1.78E-02 15.6 1.19E+0c
9 0 2614,il S1. b. 3.01 54G1.97 5471 19 1,41E-02 17 5 S.3RE-m

LINES NOT MEETING SUMMARY CRITERIA

PK NUCLIDE ENERGY HLFE DECAY UCI / GRAM AGNDIFF F r. l l ..L

2 TH-232 238.63 1.OOE+10Y 1 000E O 3. OC3C --C 62.12f; Aub

4 TH-232 583.14 1.00E+10Y 1.OOOE O c 544E -8 62.120 A3N

5 RU-103 610.33 39.350 '1.OO2E O 6.977E -7 L . 92'A ABN

O RA-226 1764.49 1600.00Y 1.OOOE O 4 . S1:2E -7 10.17"; AGi'

9 1H 232 2634.66 1..OOE410Y 1.OOOE o 2.107F 7 62.120 ABF.

C.
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' 19UCLIDE IDENTIffDhTION SYSTEM (ND PC VERSION ' DECK 8)''
SUMMARY OF NUCLIDE ACTIVITY

'

PAGE 3
- ,e . :,

~

JOTAL LINES IN SPECTRUM 9
UNIDENTIFIED PEAKS 6

DENTD'IED IN SUMMARY REPORT 3 33.33%

ACTIVATION PRODUCT
1-01GMA

NUCLIDE SBHR HLIIE DECAY UC3 / GRAM ERROR ?. ERR

ANIL-511 AP 109.70M 2 555 1.964E ~7 3.170E -8 14.14

FIS"510N PRODUCT
1-SJGMA

NUCLIDE SBHR HLIFE DECAY UCI / GRAM ' ERROR ? ERR

CS-137 FP 30.17Y 1.000 3.302E -3 1.098E -8 33 = '? 7

NATURAL' PRODUCT<

' 1-SICMA
; NUCLIDE SBHR HLIFE OECAY UCI / GRAM ERROR % ERR

i K-40 NP 1.23E409Y 1.000 1.666E -f, 1. 5545E -7 9 . 3 ',

,

a
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e
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.
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' ' MINIMUM DETECTABLE ACTIVITY REPORT (ND PC' VERSION .SEP 89).

PEAK WIDTH = 3.00 FWHM. CONFIDENCE LEVEL = 4.66 ..
.

..

MINIMUM

{I LIDE. DKG ENERGY UCI / ORAM

DE-7 60. 477.59 1. 4 001E--07
NA-22 23. 1274.54 2.0661E-08 .

NA-24 16. 1368.53 2.0494E-00
CL-38 11. 2167.52 0.OOOOE+00
AR-41 20. 1293.64 5.0644&O8
3C-46 bl. 1120.51 2.7559E-08
CR-61 72. 320.08 1.2873E-07
MN-54' 29. 834.83 1.6326E-OO
MN-56 39. 846.75 3 '7945E-08
FE-59 27. 1099.22 3.5023E-08
CO-57 115. 122.06 1.2584E-08
CO-58 34. 810.76 1.7250L-08
CO-60 44. 1332.49 2 9705E-03
NI-65 16. 1481.84 1.6310E-07
CU-64 15. 1346.90 4.0860E-06
ZN-65 23. 1116.52 3.6326E-OO
.ZN-69M 63 433.63 1.6731E-00
Aa-76 51. 559.10 3.S968E-08
OC-75 87 264.65 2.1467E-08
1:H-02 SS. 554.32 2.3112E-OC

. . W34 //; 001_ 9; 1 1/40E-06
-85 115. 513 99 4.4440E-06

KR 85M loe, 151.15 2 09/8E-08

,

87 65. 402.SM 1.0483E-07
83 07. 196.62 7.0199E-03

Hb-88 20, 1036 01 HALF LIFE TOO SHORi
RG-89 39. 1031.88 HALF LIFE TOO SHORT
3R-05 115. 513.99 2.1439E-08 j'

'3R-05M 105 233.69 6.3816E-08
3R-91 29 102c ?O 7.164UE-OO
3R-92 16. 1385 9^ e,.8667E-O"

1

Y-08 20. J 836. m 2.5379 -OR
|

'-91 7 F2 . 12Or..?O 7.21 -06'

i 91MD 52. 5b5.5/ 1.9008E-08 )
Y -92 45. 934.46 2.6515E-07 |

'' 93 103. 266 90 2.4128E-07 |-

I

.?. H - 9 5 33. 75/.' 77 2.8489E-OO
9 -97 33. 743.36 1.8446E-OC i

38-94 43 702 +,3 1.7538E-OO |

ND-95 3D. 765.?? 1.7385E-08
NA-970 30 1024.'-o 2.02SSE-06 )
~10- 90 89. 257 s 2 2189E-OG
~10 -99 32. 739,30 1.2137E-07 i
1C-99MD- 127. 140.51 1.2975E-08
RU-103' 51. 4?7.08 2.5560E-Ob i

RU-105 41. 724.50 5.0458E-08
RU-106 43. 621.84 1.5203E-07
I -105 70. 318.90 6.7982E-08
'J~110M 43. 657.75 1.6469E-08
? .-109 81. 88.03 3.3031E-07 **

.

'
i
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[ e - e
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PAGE *2.

- Pi.AK - W1D ir. 3.00 fWHM. CONFIDENCE LCVEL : 4.66. -

~

* MINIMUM
NUCL.J DE . UKG ENr.iRGY UCI / GRAM

113 55. 391.69 1. :3608E-08
122' 42. 563.93 2.OOO2E-08

013-124 50 602. 71 1.6085E-03
.3B-125 51. 427.89 4.2151E-08
TE-123M 05. 150.99 1.1191E-03
'TE-132 106. 228.16 1.4504E-OS
I-131 65. 364.48 1 5677E-08
I-132 42. 667.69 3.3403E-08
I-133 52. 529.67 1.r400E-OS
1 -J Sc 36. 847.03 1. 3862E- 07
1 -13 :, 23. 1260,41 a.9621E--On
ML 131ri 39. 163.93 4.9096E-07
XE-133 66. 30.99 3.5898E-08
XE-133M 203.. 233.22 1.2620L-07
XE-135 105. 249.79 1.6173E-08
XE-135M. 51. 526.56 HALF LIFE TOO SHORT
XE-13G 78. 250.31 HALF LIFE TOO SHORT
CS- 1N 45. 604.70 1. 5319 E --08.

CO- LMM 122. 127.42 1.S751E-07
| CS 336 34. 018.50 1.7kS4E-OD
i' C3-L30 ca. .t435.86 5 /~/33E 07
i 8 /" - 1.' . o4. 356.00 2 0640C-OS

[9A-!39 m6. L6f 85 2. 330E-07'

a

j Bn" ; 40 47. 53~c.32 5.64680-08
! 141 99. 190 22 HALF LIFE Ton SHORT

J40 S. 15W, . 4 9 1.5/510-OD*

d,E 139 106. 16t.85 1.2986E-OS
.

-

CE-141 103. 145.44 2.1943E-08 |
| CE-143 69 293.26 3.0141E-08

CE-044 .L 24 333 54 1.0674E-07'

'

NO-In7 .31 . 91.1.1 4..L726E-On
e. EU-252 58. 344 97 4.3866E-OO
2

CU-1:M 23. 3274.4'.. 5.0158E-08-

4 HF-102 55. 402.0/ 1.6909E-08
,

; W-137 47. 479. ' '. 5 4421E-OC
.

| HG '03 68 279.1') 1.5138E-08/

i RA-226 79 609.31 4.3OOSE-08
i TH-232 55. 2614 . 6< 0.OOOOE+00
U-235 i19. 135.72 2.0902t~-08
U-2::F. .1 4 0 . 131.20 5.9579E-08

i NP- 239 106.' 106.12 4.9067E-00
AM-241 71. 59.$4 1.OO98E-07

.

1

d

J

q .g

" * ~ )
1

'1
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' Iuccacccccescco 3cccccceecccc:mccccccccceecceacccccccc:r.:cccccccc'

s.4cmac*secace*c** 26-F L.B-94 19:58:17 *n3*cc*c5c3*dh***
**cac************************u***********c*w***************cs*

.

WOWw. . . 1MI 2 CPH DECANT LINE;. POST' CST DISCHARGE
.

s%'ECTRAL FILE NAME: L940571.FEV
OAMPLE DATE: 26-FEB-94 12:05:00
3 AMPLE IDENTIFICATION: L940571.FEV
TYPE OF SAMPLE: LIQUID
3AMPLL' QUANTITY: 568.1000 UNITS: ' GRAM
SAMPLE GEOMETRY. LMAR500

-EFFICIENCY FILE NAME: LMARSOO.EFF
**cw**********************************************************

.*

FWHM(1332) 1.886ACQUIRE DATE: 26-FEB-94 14:04: 24 *

ORESET TIME (LIVE): 3600. SEC * SENSITI"ITY: 5.000
EuAPSED REAL TIME: 3600. SEC * SHADE PARAMETER . 5.0 b.

LLAPGED LIVE TIME: 3600 SEC * NGR ITERATIONS: 10.
* ,

l
:******************.********************************************

* i

DETECTOR: ORTEC 4 LIBRARY: MASTER.LlB
CALIB DATE: 23-FEf3-94 07 : 26:01 * ENERGY TOLERANCE: 1.500 KEV
KdV/CHNL: .4697016 * HALF LIFE RATIO: 8 00 ;

QFFSET: 39 8232300 KEV * ABUNOANCE LIM;T: 70 007.
*

U * ' * * * * * * * * * * * * * Mr %r * * * * * 2 ' t * * * * * * * * * * * * tr * ?'f x* * * * * * * X W W 9 !! ;0 2 * * * 1 * * * 1

I

(
ENERGY WINDOW 40.29 TO n:58.03

PK IT ENERGY AREA BKCND FWHM CHANNEL LEFT PW CTS /SEC 2LRR Fil

1 0 74.84 43. J27. 1.02 74.55 'c 7 1.19E-07 49
2 0 238.90 $2 . 74. .78 423.83 4: . 7 1.460 U2 31.
3 0 511.06 .16< . L.S. 1.95 1003.27 A 17 .60E-02 16
4 0 503.15 40- 49. 1.54 1156.75 11._2 11 1.11E-02 35.
5 0 611.76 /<,. 103. 4.12 1217.65 .2.5 20 J. lit-02 40.
6 0 660.45 '3 2. 45. .76 1321.32 1,:,2 4 13 1.44E-02 32.,

7 0 1460.72 w3 L4. L.43 302 5. .L 1 5017 13 S 09E-07.

8 0 1764.56 64. O 2.68 3671,9P. h4 17 1.7BE-02 15.6
? O 2614.71 5] S. 3.03 5481.97 :n i 19 1. 4.LE- 02 1;

PE AK 'SE ARCl! COM' JTED (REV 15,8 - NU P'' VERSION NOV 8'

PEAK DATA CORRECTED FOR ENVIRONMENlAL .,A C K C R O U N D

* AFTER ENERCY INDICATES CORRECTEU DEAK '

|
|

i
|

F K IT ENERGY AREA BKGND FWHM . CHANNEL LEFT PW CTS /SEC % ERR FIT

O '74.84 43. 127. 1.02 74.55' 72 7 1.19E-02 49.7 1
,

* '238.90 KEV PEAK DELETED
511.06 KEV PEAK DELETED i

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 Y!/'-

'1460.72 KEV PEAK DELETED *- -

8 0 1764.56* 17. . O. 2*.68' 3671.98 3664, 17 4.84E-03 7'/.3 *

,

2614.71 KEV + PEAK DELETED e
. . . . . w. ,, +.nn..~.. . . . . . . , , c..m - x .u . - . - . - .c. ..
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'NUCLIDE IDENTIFICATION SYSTEM (ND PC VERSION DEC 88)
UNKNOWN LINE REPORT PACE 1 !'

' UNIDENTIFIED PEAKS
l
i

~ ; IT ENERGY AREA OKGND FWHM CHANNEL LEFT PW CTO/SEC %CRR SEPr

1 0 74.84 43. 127. 1.02 74.55 72 7 1.19E-02 49.7 2.94E+00
4 0 583.15 40. 39 1,54 1156.75 1.162 11 1.11E-02 35.3 2.67E"OO
5 0 611.76 76. 103. 4.12 1217.65 1205 28 2.11E-02 49.2 2.58L400
8 0 1764.56 17. O. 2.68 3671. 98 3664 17 4.04E-03 77 3 1.19E-00

LINES NOT MEElING SUMMARY CRITERIA

PK NUCLIDE ENERGY HLFC DECAY UCI / GRAM ADNDtFF Fr. I L m D

4 TH-23? 503.14 1.OOEF10Y 1.000E O 6.544E ! 10 . 0 7 '.. ADN
5 RU-103 610.33 39.35D 1.002h. 0 6.977E -7 L . 92' f t:N
8 Rf-226 1764.49 1600.OOY 1.OOOE O .1.229E -7 10.17' A:.h

(

.

|

j'

,
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|
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1
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eNUCLIDE IDENTIFICATION. SYSTEM (ND PC VERSION DEC 88) !CUMMAT;Y Or NUCLIOE ACTIVITY ' WAGE 2 4

.

40TAL LINES IN SPECTRUM -4
UNIDENTIFIED PEAKS .4
.JmENTIFIED IN GUMMARY. REPORT O . OOV,

.

i

,

(
.

t

5

I

!

I

:.

i

h

i

e %

$

2 .

i

i
[ !|
t p
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4
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MINIMUM DETECTABLE ACTIVITY REPORT' (NO PC VERSION sSEP 89)#

-

PGAK WIDTH 3.00 FWHM. CONFIDENCE LEVEL = 4.66. ..

.,

MINIMUM
~

'LIDE BKG ENERGY UCI / GRAM

Tju -7 60. 477.59 1.4001E-07
AN T L--511 246. 511.00 8.2272E-08
.1A-22 23. 1274.54 2.0661E-08

5 lU.- 24 16, 1368.53 2.0494E-OS
. .. - 3 8 11. 2167.51 0.OOOOE+00
AR-41 20. 1293.64 5.0644E-08
K-40 202. 1460.81 6.3693E-07
'X'- 4 6 51, 1120.53 2.7559E-08.

CR-51 /2. 720.08 1.2873E-07
MN 54 29. 834.83 1.6326E-08
MN-36 39. 846.75 3.7945E-08
FE-59 27 1099.22 3.5023E-08
CO-57 115. 122.06 1.2584E-08
00-58 34. 310.76 1.7258E-08
00-60 44. 1332.49 2.9705E-08
N?-65 16. 1481,84 1.6310E-07
CU-64 15 1345.90 4.0860E-06
ZH-65 23. 1115.52 3.6326E-08
,N-69M 63. 48.63 1.6731E-08

76 51. 559.10 3.5968E-OS
-/5 87. 264.J,5 2.1467E-08
-C2 55. 554.32 2,3112E-OG

84 35. 881.50 1.1740E-06
05 115. 513 99 o.9440E-06
USM 108. 151.10 .0978E-08

lu r 87 G5. 402.58 1 0483E-07
KR-88 87. 196.32 ' .0199E-08
im-88 20. 1836.01 HALF LIFE TOO SHORT
'B-09 39 .. LO31.33 !!ALF LIFE TOO SHJ'? '-

..i --8 5 125. 510."9 2.1439E-OO
+- 8 5 h .1 0 5 . 2,~,1.69 6 . 3816 E --08

31<- 91 29. 1024,''O 7.1648E-08
?R"92 16. 1383 04 3.8667E-08
i-88 20. 1036.01 2.5345E-08
Y -91 28. 1204.90 7.2118E-06
i-91MD 52. S55.57 1.9088E-08
y 92 45. 034.46 2.6515E-07
( -93 303. 266.90 2.4128L-07
TR-95 33. 756./2 2.3489E-OU
,?N-97 3!. 743.36 1.8446E-OD
NU-94 48. 702.63 1.7538E'08
r0 95 39 765.79 1.738517-08
M-97D 30. 1024.50 2.0255E-06
MO-90 89. 257.34 2.2189E-08
no-99 32. 739.58 1.2137E-07
1C-99MD 127 140.51 1.2975E-08
RU-103 51. 497.08 1.5560E-08
'

105 41. 724.50 5.0458E-08
'106 43. 621.84 1.5203E-07

'

1-105 70. 318.90 t.7982E-08 * *i

.

.

% h
9 9

I

I
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PEAK WIDTH 3.p0 FWHM. CONFIOENCE LEVEL = 4.66.
*

~
,. ,

'&
"

4 MINIMUM
NUCLIDE BKG 8 ENERGY UCI / GRAM

,,

-110M 43. 657.75 1.6469E-08
109 81. 88.03 3.3031E-07

8H-113 55. 391.69 1.8608E-08
38-122 42. 563.93 2.OOO2E-08
88-124 50. 602.71 1.6085E-08
38-125 51. 427.8? 4.2151E-08
TE-123M 85. 158.99 1.1191E-08,

TE-132 106. 228.16 1.4504E-08
I-131 65. 364.48 1.5677E-08
2-137 42. 667.69 3.3403E-08
I-133 52. 529.87 1.8400E-08
1-134 36. 847.03 1.3862E-07
I - 1/.,5 21. 1260.41 8.8621E-OS
XE-131M 89. 163.93 4.9096E-07
XE-133 66. 80.99 3.5898E-08
XE-133M 103. 233.22 1.2620E-07
XE-135 105. 249.79 1.8173E-08

,

XE-135M 51. 526.56 HALF LIFE TOO SHORT
X E-- 138 78. 258.31 HALF LIFE TOO 3HORT
CE-134 45, 604.70 1.5319E-08
CC-134M 122. 127.42 1.5751E-07
CS-136 34, 818.50 1.7454E-0G
CD 137 76. 661.65 2.4399E-or

1 C"~138 14. 1435.86 5.7733E-07
133 64. 356.00 2.0640E-On I

139 106. 165.85 2.1330E-07 . I

m-140 47. 537.32 5.6468E-08
BA-141 99.- 190.22 HALF LIFE TOO SHORT
LA-140 8. 1596.49 1.5751E-08
CE-139 106. 165.85 1.2986C-OC;

CE-141 103. .145.44 2.1943ti-00
CE-343 69. 293.26 3.0141E-OU
CE t 44 124. 133.iA l.0674E-07;

ND-J 47 81. 91.13 4 .17 26 E. -O G
EU-152 58. 344.27 4.3066C-OH
EU-154 23. 1274.45 5.8158E-08
HF-181 55. 482.03 1.6989E -03
W-107 47. 479.53 5.9421E-OD

i

HC 203 68. 279.19 1.5138E-OU
RA- 226 79. 609.31 4.3OOSE-08
TH-232 5 5 '. 2614.66 0.OOOOE+00
U-235 119. 185.72 2.0902E-OS
U-238 140. 131.20 5.9579E-08
NP-239 106, 106.13 4.9867E-OC
AM-241 71. 59.54 1. OO98E--07

e
-' r is * t 1,

Q '
'. .

: .
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_ . , 7 ,
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CSTOTALXtS
.

CS! Bolch 81 Told ActMty RC,Ticved.
_

_.

l
vd docharged

_ _ _ _ _

1.82E+09 mis
480528 ads

_ ___ _ _ _

ActMfy stort of Botch 81 ActMty end of 80tch 81 uCI dschorped feieose 81
, Totd_uCI removed _ _ _ _ _tKj! ope,,,,,, __ ,,, Conc totd ud_ Conc told ud

__ _Co@ 1.62E-06 2948.4 5.06E-07 921
Cs-134 2.4IE-05 43862 1.64E-Oi 298'

920.92 Coa 50 2027.48
i

296.48 Cs 134 43563.52
Cy,,1_37 2.12E-05 3S584 1.11E-07 202 202.02 Cs-137 38381.98

s '

W told % _
Esflmated does urteated

__ 2.66 2
_ _ , , _ _ . _ _ _ _ , , _ _ _ , _ _ _ , . , , _ _

. _ _ _ _ _ _ _ _ _ _ _ _ _ _ , . _ , , ,

Estimated does tsoated 1.73E-02 1.32E-02
~

. . . . _ _ _ - _ _ _ _ . . . . . _ _ . _ _ _ _ _ _ _ _ __
._ 1_,.__

CSI Batch 82 Totd ActMty Removed -

v_q ww 52285q0ods
1.90E+09 rrJs

M1Mfystortof 80tch82 ActMfy end of 80tch 82 uCIdschcrged Tota UCIremoved'wivf.= Conc totolud Conc
Co@ 7.65E-06 15147 8.11E-07 1605 1605.78 Co@ 1354122
C5-134 5.63E-05 111474 2.73E-07 541 540.54 Cs-134 110933.5
Cs-137 4.87E-05 96426 227E-07 449 449.46 Cs-137 95976.54

Sver told body
Estimaled does uniseated 6.71 5.07
E_stwated does Isoated 3.16E-02 2.39E 02
.__ _ . - _ _ _ _ . _ _ _ _ _ _ . . - _ . _ _ . _ _ _ . _ _ . _ _ _ _ _ _ . . . . _ _ _ . . . _

- -- , - _ . -- - - _- --

-

vd g_%
_ , . _ . . ,

558360 gds.
, _._ _ . _ , ._

._ _ _ _ _ _ _ . _ _

cksfori580tch 83
~

tMty_'nd df Botch 83
'

U dset'orced
^

e t Totd uCI removedisotope Conc totd uct Conc |
C_o-60__ _ .,,_, 2.34E-06 4937.4 5.28E-07' 1114.08 Co450 _ 3823.32Cs-134 2.01E-05 42411 2.62E-07 552.82 Cs-134 41858.18
Cs-137 1.75E-05 36925 2.12E-07 447.32 Cs-137 36477.68

Estimated dose untreated
.__ __. _ _ _ _

tver
_

tgtclbody _ ,
_,, , , , , _ , , _ _ , _ ,

_ _ _ _

Estimcted dose treated 3.61E-02 2.72E-021
~

_|
~~~"~

2.59 1.9 61
'

|

D_ose ovoluollon summation Uver " Total body
Untreated wolor does 11.% 9.03_totaluCl/ discharged Total uCI removed from 3 lanks

3640.78.Co@
Trooted wolor does 8.50E-02 6.43E-02 1391.84 Cs-134 .

_19392.02 23032.8 -

196355.2 _19737P_lont_lechnied Spocrwru , emits mrom/yr 10 3 1098.8 Cs-137 170836.2 171935
Total does saved = 1.19E+01 8.97E+00()g fotalpasons discts3 Qed 1.56E+06

totd mis discharf ed 5.91E400

.

._. -



- .

e en a rz am am
9GuidSlinSs for Evclusting Sempfing and \

Monitoring Data For CST Release
M:asurement Expected Value Action Levels

and Ranges - - - -

Sampla Gamma Expected Total Activity if the total gamma activity
tec An: lysis 1.2E-06 pCi/ml measured in a sample.

exceeds the 20 value
10 upper value (1.8E-06 pCi/mi), contact

(67% confidence level) Steve Bartman
1.5E-06 pCi/ml (pager# 457-1425).

.

20 upper value

(95% confidence level)
1.8E-06 pCi/ml

c.ti:n M2nitor Expected Response if monitor response exceeds
tcpon:e 310 cpm the 2.60 value (530 cpm),

-

contact Steve Bartman
20 upper value (pager# 457-1425). ~ -

(95% condidence level - -

480 cpm if response exceeds 10 times
the expected response,

2.6o upper value contact Steve Bartman
(99% confidence level) (pager# 457-1425). Request

530 cpm Chemistry to collect sample.
I

Upon receipt of any alarm,
..

terminate release.

| t Lino Gamma No detectable activity is Any detectable activity, notify
itc An: lysis expected. Steve Bartman

(pager# 457-1423) and
: Calculated activity levels are: Ed Kokosky
| (pager# 243-1974).

-

(Co-60 @ 1E-08pCi/ml)
(Cs-134@ 4E-09pCi/ml)
(Cs-137@ 2E-09pCl/ml)

,

p W t:rintake No detectable activity is Any detectable activity, notify
iSpec Analysis expected. Steve Bartman !

(pager# 457-1425) and
|Calculated activity lovels are: Ed Kokosky

, _

|

(pager# 243-1974).
| (Co-60 @ 1E-10pCi/ml)

(Cs-134@ 4E-11pCi/mi)
| (Cs-137@ 2E-11pCi/ml) Cs\j; ~1 day transit time n

v

. _ _ _ _ _

.. -_ _ . - _ - -- -

jm. ._ _-. m _ - _.



__ _-. _ _ _

RFOf ffRFD S AMPI E VOl LIMES FOR CST SAMPI ING DliRifNG '
RECIRC & PRE-DISCIIARGE

SAMPI E TIME AMOIINT OF SAMPI E RFOIIIRFD

6 ilR. DURING RECIRC 1 LITER FOR CHEM ISOTOPIC
g,fy.9y oy,9

YlY' 09'i 12 IIR. DURING RECIRC 1 LTTER FOR CHEM ISOTOPIC

*24 IIR.DURING RECIRC 2.5 LITERS FOR NRC/CllEM TO SPLIT"
9,,q.94 gj 9

1 LITER (not acidified) FOR NRC-

[M # El 200ML(not acidified)!N GLASS
h BOTTLE FOR NRC H-3

REMAINDER FOR CllEM
ISOTOPIC AND TRITIUM

POST RECIRC AND PRE DISCHARGE

'Ist S AMPLE 1.0 GALLON FOR RP/NRC SPLIT"

om oscogy)4y 1 LITER (not acidified) FOR NRC
g 200ML(not acidified)IN GLASS(7 g BOTTLE FOR NRC H 3

i LITF.R MARINELLI FOR RP
TO COUNT

1 LITER BOTTLE (acidifiedIor
RP composite) |

100 ML FOR CHEM-H 3 i

ALSO OBTAIN 2.0 LTIERS FOR CHEM O/G. |

TSS. |

d
.

2nd SAMPLE 2 HOURS AFTER ist 2 LITERS FOR RP

1 LTTER MARINELLI FOR RP

4fI5 b4 TO COUNT
1 LITER BOTTLE (acidified for |

IRP composite)

* "ITIE NRC WILL OBSERVE THE SAMPLING AND SPLITTING
WHEN THEIR SPLITS ARE DRAWN. CONTACTTHEM BEFORE
DRAWING THOSE SAMPLES @ 65380,65381 isBEEPERS 457-
1208-

** 11IE DEFINITION OF A SPLIT SAMPLE IMPLIES THAT BOTH
THE NRC AND CHEM /RP SAMPLES ARE PREPARED FROM THE
SAME SAMPLE BOTTLE.

/

- _ . _ - - _ . .___ _ _ . _ _ _ _ _.


