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EXECUTIVE SUMMARY

From November 2003 through the most recent sampling event in December 2006, Golder Associates

Inc. (Golder) and the Detroit Edison Company have conducted a groundwater characterization and

monitoring program at the Enrico Fermi 1 (EFI) Power Plant (Figure 1). The work has been

performed in accordance with the Work Plan For Groundwater Characterization, through Revision 2,

August 2005. Since the original version in September 2003, the work plan has undergone two

revisions to incorporate variations in field procedures that were necessary in order to obtain

groundwater samples, given site physical conditions. The objective of this characterization is to test

for possible impacts to groundwater due to historical EFI operations within Areas of Concern

(AOCs) where circulating and/or waste fluids are known to have contained radionuclides. These

AOCs (Figure 2) are summarized as follows:

0 Reactor/Containment Building
* Sodium Tunnel
0 Sodium Galleries
0 Fission Products Detection (FPD) Building
* Health Physics Building
* Liquid Radioactive Waste Line
* Fuel and Repair Building (FARB)
* Waste Gas Stack

The characterization efforts include the on-going sampling of 15 EF1 monitor wells at a total of 11

locations that are adjacent to and/or downgradient of the various AOCs, measurements of

groundwater elevations, followed by the collection and analysis of groundwater samples for possible

radionuclides of concern. Five of the 16 wells are installed in the dolomite bedrock; the others are

installed in up to 10 feet of clay-rich fill materials that were emplaced on top of the less permeable

native clay-rich glacial lake sediments that overlie the bedrock. In addition, EFI staff also collected

groundwater samples from three of the four Enrico Fermi 2 (EF2) Radiological Environmental

Monitoring Program (REMP) wells that are utilized by the EF2 power plant (Figure 1).

To date, EF1 has collected and analyzed groundwater samples from the following time intervals:

" April/May 2004

" July/August 2004

* October/November 2004

" February 2005

* September 2005
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" February 2006

" June 2006

" December 2006

As of the date of this report, the sample analyses and assessment of the June 2006 and December

2006 data are incomplete.

Not including June 2006, Fermi 2 personnel have conducted its analyses for gross emissions from

licensed radionuclides using gamma spectroscopy, and for tritium using liquid scintillation, using

Detroit Edison's Fermi 2 laboratory facilities. Fermi 1 submitted the June 2006 sample set to General

Engineering Laboratories, LLC, of Charleston, South Carolina for supplemental analyses that include:

* Strontium-90

* Radium-226

* Uranium-233, -234, -236, and -238.

The results of the groundwater monitoring program have led to the following findings and
conclusions:

1. For each of the 2004 - 2006 sample sets that have been analyzed to date, all tritium activity was
less than the Fermi 2 laboratory's Minimum Detectable Activity. The results of all gamma
spectroscopic analyses indicate that no licensed radioactive material was detected.

2. The 2004-2006 internal analytical results are supported by the analysis of the June 2006 sample
set by Fermi I's subcontracted laboratory. This sample set produced no detectable tritium
activity and no gamma activity due to licensed material.

3. Some of the June 2006 samples, including those from the Fermi 2 REMP wells, exhibited
detectable alpha activity by one or more uranium isotopes. Golder's comparison of the maximum
measured alpha activity in any of the Fermi 1 wells to the calculated upper tolerance level for
background (at a 95 percent confidence) in the Fermi 2 REMP wells indicates that the reported
activity is indicative of naturally occurring radioactive material.

4. None of the calculated total uranium concentrations for the June 2006 samples exceed the
USEPA's Maximum Contaminant Level (MCL) of 30 lIg/L.

5. Detectable radium activity in the June 2006 samples is higher in the bedrock wells than in the
shallow wells. This is consistent with the common substitution of naturally occurring radium for
the major cations in carbonate rocks. For the June 2006 samples, total radium activity in the
monitor well samples did not exceed that in the Fermi 2 REMP wells. The maximum was
observed at bedrock monitor well EFT-ID, where it effectively equaled the USEPA's MCL of 5
pCi/L. Because the highest radium activity occurred at upgradient well EFT-ID, and because that
activity was less than the results for the REMP wells, Golder concludes that the radium is
naturally-occurring and is not a result of activities at EF 1.

Based on these results to date, Golder concludes that historical EF1 operations have not resulted in
any radiological impacts to groundwater.
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1.0 INTRODUCTION

From November 2003 through the most recent sampling event in December 2006, Golder Associates

Inc. (Golder) and the Detroit Edison Company have conducted a groundwater characterization

program to test for possible historical radiological contamination in groundwater within Areas of

Concern (AOCs) at the decommissioned Enrico Fermi 1 (EFI) Power Plant (Figure 1). The

characterization efforts include the following:

" installation of monitor wells;
" measurement of the hydraulic conductivity of the fill and natural geologic formations

in which the monitor wells are set;

" measurements of groundwater elevations, and

" collection and analysis of groundwater samples for possible radionuclides of concern.

The work was performed in accordance with the Work Plan For Groundwater Characterization,

through Revision 2, August 2005 (Golder, 2005) that is contained in Appendix A. The work plan

specifies the following:

" Areas of Concern (AOCs) with respect to possible historical releases of radioactive fluids and
other possible contaminants to the subsurface, based on former EF1 operations and waste
routing systems.

" Locations of monitor wells in relation to the AOCs.

" Field methods that include drilling, well installation, hydraulic testing, and groundwater
sampling.

* The Quality Assurance and Quality Control methods that will be used to conduct the
characterization.

" Schedule.

1.1 Description of EFI Layout

The EFI layout, Termination Boundary, and associated AOCs are shown in Figure 2. The

Termination Boundary to which the NRC and EFI have agreed to is defined by the asphalt drive

(Figure 2) that circumnavigates the EF1 complex. The other facilities that were constructed as a part

of EF1 are now considered as components of EF2. Within the Termination Boundary, the building

boundaries and fences shown in bold outline constitute the Controlled Area.
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1.2 Areas of Concern

During preparation of the work plan, Golder identified several AOCs, shown on Figure 2, where

groundwater characterization was warranted, based on the presence of circulating and/or waste fluids

that are known to have contained radionuclides. These areas, and the groundwater monitor wells that

were installed to test for possible impact from each AOC, are described in Section 1.5 of the work

plan. These AOCs are summarized as follows:

* Reactor/Containment Building

" Sodium Tunnel

* Sodium Galleries

* Fission Products Detection (FPD) Building

" Health Physics Building

" Liquid Radioactive Waste Line

" Fuel and Repair Building (FARB)

" Waste Gas Stack

1.3 Geologic Setting

Beginning at the original ground level of around 573.5 feet above mean sea level (MSL) Golder's

review of pre-construction boring logs that were obtained from EF1 indicates that inside the

Termination Boundary, the unconsolidated native sediments and the bedrock consist of the following

typical sequence:

0 0 - 7 feet: Soft black muck and peat.

0 7 - 12 feet: Glaciolacustrine laminated gray clay and silt, with traces of humus.

0 12 - 18 feet: Hard mottled gray to yellowish sandy clay (glacial till).

* > 18 feet: Dolomitic bedrock of the Bass Islands Group.

A pre-construction aerial photograph from 1949 (Appendix A of the Work Plan) and the 1956 license

application indicate that EFI was originally situated near the base of a narrow peninsula that was

bordered on the west by a lagoon that was hydraulically connected to Lake Erie. Following the

removal of the native glacial deposits and construction of the reactor building in 1956, approximately

27 feet of predominantly clayey fill was added to the top of the bedrock in order to bring the ground

EFI -Grotndwater-Report-Final-Revl.doc Golder Associates REVISION 1
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inside much of the current Controlled Area (excluding the Health Physics Building pad) up to

elevation of near 590 feet MSL. Outside the Controlled Area, approximately 10 feet of fill was

added, bringing the existing ground elevation up to approximately 583.5 feet.

1.4 Objectives

The overall objective of the groundwater characterization is to support the license termination of EFI

by determining whether or not former operations resulted in radiological contamination that exceeds

background conditions. In determining whether radiological contamination of groundwater has

occurred at EFI, the following project-specific objectives will be met:

" Define the range of background values for potential radiological contaminants.

" Through analysis of groundwater from locations adjacent to and/or downgradient of the
AOCs listed above, determine whether radionuclides are present due to EFI activities.

EFI-Groundwater-Report-Final-Revl.doc Golder Associates REVISION 1
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2.0 SCOPE AND METHODS OF INVESTIGATION

The groundwater characterization was performed in two phases. Golder installed the majority of the

monitor wells in November 2003, then initiated periodic groundwater sampling and analyses

beginning in April 2004. Due to weather delays, and based on the iterative process of selecting well

locations as a function of time-series analyses of the hydraulic gradient (see below), the monitor well

network was not completed until July 2005. During this time, one additional well pair (EFT-6S/D),

one additional shallow well (EFT-10S), and one shallow replacement well (EFT-8SR) were added to

the groundwater monitoring system More detailed descriptions of the sequence, methods, and scope

of the characterization activities are described below.

2.1 Monitor Well Locations

Golder installed a total of 16 monitor wells at a total of 11 locations. Figure 2 depicts the actual

locations in relation to the planned locations that were included in the work plan. To a large extent,

the locations and numbers of monitor wells that were installed agreed with the specification in the

work plan, with the following modifications:

At the EFT-1S/D well pair, Golder and Detroit Edison agreed to install an extra well,
EFT-I. The designation "I" indicates that the screened interval is situated at a
hydraulically intermediate level between those of shallow well EFT-IS and deep well
EFT-1D. Well EFT-11 was installed after Golder observed no groundwater during or
immediately following the installation of EFT-IS, which slowly did yield water. Because
groundwater was subsequently encountered in the shallow zone at each of the AOCs,
there was no need to install other intermediate zone wells. As such, EFI staff do not
sample EFT- 11.

* The EFT-3S/D well pair was not installed. The decision to eliminate this well pair was
made after Golder initially determined that the hydraulic gradient in the bedrock, based
on water level measurements in EFT-1D, EFT-2D, and EFT-5D, was to the southeast.
This initial assessment of the hydraulic gradient in the bedrock is depicted in Figure 3.
During work plan preparation, Golder inferred that the hydraulic gradient in the bedrock
would be toward the east-southeast, toward the adjacent Lake Erie shore. Given a
gradient more to the southeast, the EFT-3S/D well pair location was determined to be
unnecessary for testing groundwater downgradient of the FARB.

* Because of the more southeasterly hydraulic gradient in the bedrock, the location for
EFT-6D, which was installed to test for possible impact from the reactor basement, had to
be shifted from its original location as shown on Figure 2. The location for EFT-6S was
retained in order to test for possible impacts from the east sodium gallery; fission
products detector (FPD) building, and reactor. In June/July 2005, EFI elected to also
install one additional well, EFT-10S, at the location shown on Figure 2 in order to test for
impacts from the west sodium gallery and reactor.
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Well EFT-8S was originally installed in November 2003 to a depth of 10 feet in clay-rich
fill materials near the former waste gas stack. Because the well did not consistently yield
water, replacement well EFT-8SR was installed in June 2004 at a location closer to the
northeast corner of the FARB, in a borehole that contained saturated granular fill
materials near the base of the borehole.

2.2 Drilling and Formation Sampling

Not including EFT-7S and EFT-10S, the monitor well boreholes were initiated by advancing a 12-

inch diameter pilot hole to a depth of approximately 9 feet BGL using a truck-mounted vacuum

apparatus. The vacuum evacuation work was completed after first using ground penetrating radar

(GPR) to locate areas free of shallow (e.g., <3 feet BGL) subsurface conduits. Detroit Edison

retained MultiView Locates, Inc. for the GPR and Marine Pollution Control (MPC) for the vacuum

services. MPC advanced the pilot hole through the clay fill materials until encountering more

resistant native glaciolacustrine clay sediments, below which the native clay could not be readily

penetrated by the vacuum apparatus. Well EFT-7S was drilled using augers without a vacuum pilot

hole, and EFT- lOS was advanced using a combination of manual drilling techniques.

Not including EFT-10S, the other shallow zone monitor wells, including EFT-1I, were then installed

using 4.25-inch hollow-stem augers (HSAs) to the desired final depth into the unconsolidated fill

and/or native glacial sediments. Because drill rig access was not possible, well EFT-10S was

manually installed using a combination of a 3-inch diameter hand auger where clay-rich fill materials

were encountered, and using vacuum lift where crushed stone was encountered. A 4-inch diameter

conductor casing was used to stabilize the borehole as it was advanced through the crushed stone.

The deep zone (i.e., bedrock) boreholes were drilled by advancing the HSAs through the glacial

sediments to the top of the bedrock. While drilling with the HSAs, formation samples were collected

by driving 24-inch-long split spoon samplers. Sample intervals are depicted on the borehole logs that

are contained in Appendix B of this report.

The bedrock portions of the deep zone wells were first cored using a 4.5-inch diameter barrel. Before

installing a deep zone well, the cored hole was reamed with a 5-7/8-inch diameter tri-cone bit, in

order to remove possible fine grained particles that may have been smeared against the borehole wall

by the core barrel, and to create a larger annulus that could accommodate a sand filter-packed well.

EF1-Groundwater-Report-Final-Revl.doc Golder Associates REVISION 1
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Detroit Edison screened the retrieved bedrock core and split spoon sample materials for possible

radionuclide contamination through the use of a frisker.

2.3 Monitor Well Construction and Development

Monitor well construction and well head surface completion details are shown on the borehole logs

contained in Appendix B. Each of the 0.01-inch slotted well screens received a No. 7 silica sand filter

pack, followed by bentonite seal and/or grout materials in order to isolate the screened interval from

overlying strata. The selection of the screened interval at EFIT-6D was contingent on the results of

packer testing over multiple levels in the bedrock. The results of this testing, and the resulting

selection of the screened interval, are presented in Section 3.3.2.

In accordance with the work plan, the monitor wells were developed by means of continuous

pumping or intermittent bailing, until field parameters of water quality had stabilized and turbidity

had been minimized. The bedrock wells were developed using a 2-inch-submersible pump. Because

the shallow wells did not yield groundwater at a high enough rate to use a submersible pump, they

were developed using pre-cleaned disposable bailers.

2.4 Surveying

Detroit Edison personnel surveyed the elevations of the top of each monitor well to the nearest 0.01

foot. These elevations are summarized in Table 1, and are displayed on the borehole and well

construction logs in Appendix B. Detroit Edison also surveyed the casing elevations for the REMP

wells; these data are contained in Appendix G.

2.5 Hydraulic Conductivity Measurements

As specified in the work plan, measurements of hydraulic conductivity were performed in the shallow

and deep zones in the following fashions:

The shallow zone was tested through the use of slug tests in each well, by displacing the

static water level in a well and manually recording the rate of recovery using an

electronic water level meter. Detroit Edison personnel performed the tests on June 8,

2004. Slug test results are presented in Section 3.2.2.
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At deep zone wells EFT-1D and EFT-6D, Golder conducted constant-rate pumping tests

in the open bedrock boreholes. These measurements were performed on November 11,

2003, and June 3, 2004, respectively. During these tests, Golder measured total stabilized

drawdown at a constant pumping rate. In accordance with the work plan, at EFT-6D this

process was conducted for each of three consecutive 6-foot-long packer testing intervals

as a means of selecting that well's screened interval. The results of the pump/packer

testing are described in Section 3.3.2.

The slug test-based results were supplemented by means of grain size analyses that were performed

on native glacial sediments that were obtained immediately below the vacuum pilot borehole terminus

at locations EFT-1D, -5D, 8S, and -9S. These results are also presented in Section 3.2.2.

2.6 Groundwater Sampling

Beginning in April 2004, prior to the installation well of wells EFT-6S and EFT-6D in June 2004,

Detroit Edison personnel began conducting quarterly groundwater sampling and analyses on an

approximate quarterly basis. Because well EFT-1I is not screened hydraulically equivalent to either

the shallow or deep zone at EFI, it is not included in the sampling and analysis plan. To date, Detroit

Edison has conducted the following sampling events:

" April 29 - May 17, 2004: Wells EFT-IS/D, EFT-2S/D, EFT-4S/D, EFT-5S/D, and shallow

well EFT-7S. Well EFT-8S remained dry during this initial sample event, prompting its

replacement by EFT-8SR. During this event, EFT-9S did not yield enough sample volume to

provide for a full analysis. One duplicate sample was collected at EFT-2D. Wells EFT-6S

and -6D had not been installed.

* July 28 - August 18, 2004: Wells EFT-IS/D, EFT-2S/D, EFT-4S/D through EFT-6S/D, plus

shallow wells EFT-7S, EFT-8SR, and EFT-9S. Detroit Edison also sampled REMP wells

Nos. 1, 2, and 4. Following this sample round, a field blank was collected on August 18,

2004. One duplicate sample was collected at EFT-6D.

" October 19 - November 1 and November 11 - 25, 2004: Wells EFT-IS/D, EFT-2S/D, EFT-

4S/D through EFT-6S/D, plus shallow wells EFT-7S, EFT-8SR, and EFT-9S. REMP wells
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Nos. 1, 2, and 4 were also sampled at this time. One duplicate sample was collected at EFT-

6D.

" February 1 - 16, 2005: Wells EFT-IS/D, EFT-2D, EFT-4S/D through EFT-6S/D, plus

shallow wells EFT-7S, and EFT-8S. REMP wells Nos. 1, 2, and 4, plus a field blank, were

sampled/collected. A duplicate sample was collected at EFT-5D. Shallow wells EFT-2S and

EFT-9S did not yield enough groundwater for a full analysis.

" September 20 - 30, 2005: Wells EFT-IS/D, EFT-2S/D, EFT-4S/D through EFT-6S/D, plus

shallow wells EFT-7S, EFT-8SR, EFT-9S, EFT-10S,, plus REMP wells Nos. 1, 2, and 4, and

a field blank, were sampled/collected. A duplicate sample was collected at EFT-6D.

* February 8 - 15, 2006: Wells EFT-IS/D, EFT-2S/D, EFT-4S/D through EFT-6S/D, shallow

wells EFT-7S, EFT-8SR, EFT-9S, EFT-10S, plus REMP wells Nos. 1, 2, and 4, and a field

blank, were sampled/collected. A duplicate sample was collected at EFT-2D.

* June 6 - 13, 2006: Wells EFT-IS/D, EFT-2S/D, EFT-4S/D through EFT-6S/D, plus shallow

wells EFT-7S, EFT-8SR, EFT-9S, EFT-10S, plus REMP wells Nos. 1, 2, and 4, and a field

blank, were sampled/collected. A duplicate sample was collected at EFT-4D. During this

sample event, EFI collected double the normal volume, in order to provide samples for

supplemental external analyses by an EFl-subcontracted laboratory.

" December 2006: Analytical results are pending. The static groundwater elevations that were

measured at the onset of this sample event are contained in Table 1, and the inferred

groundwater flow pattern based in part on these measurements is discussed in Section 3.3.

In accordance with the work plan, each of the wells that is capable of yielding a continuous supply of

groundwater (e.g., > 50 ml/min) is sampled in accordance with the low-flow protocol specified in the

work plan. All samples are filtered to ensure that turbidity does not add potentially sorbed and

detectable constituents during the digestion and analysis of samples. Wells that do not yield

sufficient groundwater are purged and sampled intermittently. Wells EFT-8S and -9S do not typically

yield enough groundwater within a 24-hour period to provide the minimum sample volume to

conduct the laboratory analyses. As such, these wells are sampled over a period of weeks until there

is sufficient sample volume. For these low-yielding wells, the reported sample date is that when the
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sample was initiated, and not the date at which the sample was retained. Fermi 1 personnel indicate

that these two wells tend to yield best following rainfall events.

2.7 Groundwater Analyses

Not including June and December 2006, Fermi 1 has completed its own analyses for gross emissions

from licensed radionuclides using gamma spectroscopy, and for tritium using liquid scintillation,

using Detroit Edison's Fermi 2 laboratory facilities. The June and December 2006 results for liquid

scintillation are complete; gamma spectroscopy results are pending. As indicated in Section 4.2.6 of

the work plan, Fermi I may supplement the sampling and analysis program by submitting samples to

one or more outside analytical laboratories for the radionuclides listed in Section 4.2.6. After

collecting double the normal sample volume, EF1 submitted a June 2006 sample set to General

Engineering Laboratories, LLC, of Charleston, South Carolina (GEL) for supplemental analyses

involving:

" Liquid scintillation (tritium and technicium-99)

" Alpha spectroscopic analysis of uranium species (-233/234, -235/236, and -238
isotopes)

" Gamma spectroscopy

" Gas flow proportional counting (radium-228, strontium-89, strontium-90)

• Radon emanation analysis for radium-226

The GEL analyses include all. radionuclides that are included in the work plan, including some that

are not routinely performed in-house by Detroit Edison. These include:

" Strontium-90

* Radium-226

• Uranium-233, -234, -236, and -238
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3.0 RESULTS

As of the date of this report, neither Detroit Edison nor its outside laboratory (GEL) have detected

any indication of licensed radioactive material in the groundwater samples that have been collected

from the shallow and deep monitor wells that Golder installed in 2003 through 2005. Additionally,

Fermi I 's use of its frisker to screen for possible radioactivity in the soil and bedrock materials that

were brought to the ground surface during drilling of the boreholes revealed no impacts. The

following sections describe in more details the results of the hydrogeologic characterization of the

EF1 site, including the occurrence and movement of groundwater in the two different zones in which

the monitor wells were installed.

3.1 Geologic Setting

The local geologic profile is depicted in Figures 3 and 4. Descriptions of the fill, glacial, and

bedrock formations are found on the boring logs in Appendix B. Golder's observations of site-

specific conditions are presented below.

3.1.1 Fill Materials

MPC indicated to Golder during pilot borehole drilling that clay-rich fill materials were penetrated at

each of the borehole locations. The use of the vacuum did not permit direct observation of the fill.

MPC provided this interpretation to Golder based on the rate of penetration. The fill materials were

also observed when retracting the hollow stem augers that were used to install the monitor wells.

Other than EFT-7S, the abundance of clay-rich fill is consistent with the low rate of recovery of water

levels that have been observed during performance of slug tests for hydraulic conductivity (Section

3.2.2) and during groundwater sampling in the shallow wells. To a lesser extent, Golder observed

some sandy fill materials on the hollow stem augers when removing augers following the installation

of EFT-4S, -5S, and- 8SR.

3.1.2 Glacial Deposits

Each of the borings encountered native glacial lake clay. In the shallow borings, Golder collected at

least one split spoon sample of this formation in an effort to test for possible glacial lake sand

interbedded with the clay. No native sand strata were encountered in the shallow zone.
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Beneath the lake clay, each of the deep zone borings penetrated hard glacial till consisting of unsorted

sandy clay. The lower foot of this unit commonly contains fragments of the dolomite bedrock. The

thicknesses of the glacial units agrees with the range that Golder previously observed on EF-1 and

EF-2 construction boring logs.

3.1.3 Bedrock

Based on Golder's observations of bedrock cores, the dolomite bedrock is characteristically fine-

grained and contains sporadic small vugs, or voids, that are the result of dissolution of the carbonate

matrix over long periods of time. Golder also observed occasional stylolites, which are jagged

dissolution surfaces that typically occur along contacts of grain size differences. In the bedrock cores

that Golder observed, neither feature acts as a source of secondary (i.e., increased) permeability in

relation to the fine-grained rock. Golder also observed occasional bedding plane fractures, although

these also do not appear to be zones of notable dissolution or secondary permeability.

3.2 Shallow Zone Groundwater Flow

Groundwater elevations in the shallow zone are displayed in green on the geologic cross sections in

Figures 3 and 4, and in the series of groundwater elevation maps in Figures 5 through 11. The

following sections describe the manner in which groundwater flow in the shallow zone is governed by

groundwater elevations and formation permeability (i.e., hydraulic conductivity).

3.2.1 Groundwater Elevations

Groundwater elevations in the shallow zone wells are summarized in Table land are posted in green

on Figures 3 through 11. On these maps, Golder has not contoured the groundwater elevations for

the shallow wells because the site specific observations of saturation (or lack thereof) indicate that a

continuous water table flow system does not exist in the shallow zone. Instead, groundwater in the

shallow zone appears to be perched on top of the native clay. For this reason, the shallow zone wells

were set at the base of the clayey fill and situated on top of the native clay. Within this perched zone,

movement of groundwater will be largely controlled by the elevation of the perching clay surface, and

may preferentially migrate in permeable fill materials surrounding subsurface features such as

building basements (e.g., FARB. Reactor) and tunnels (e.g., sodium galleries). Such perched zones

are commonly characterized by only localized areas of horizontal flow. For these reasons, the
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shallow wells were situated as close as practicable to the AOCs. In other areas, the tendency will be

for the perched water to slowly penetrate downward through the clay into the underlying bedrock,

which is the basis for the installation of the bedrock wells.

As shown in Table 1, on each of the dates that full sets of groundwater elevations were recorded, the

lake level was lower than the groundwater elevations in the shallow wells, indicating that the

potential is consistently for shallow groundwater to either infiltrate vertically to deeper zones or

migrate towards Lake Erie, and not potentially from Lake Erie into the fill materials in which the

shallow zone wells are set.

3.2.2 Hydraulic Conductivity

Golder used the results of Detroit Edison's slug testing to calculate values for hydraulic conductivity

using the Bouwer and Rice method (Bouwer, 1989) within the HydroSOLVE, Inc. Aqtesolv®

software package. The reduced slug test results are contained in Appendix C; calculated values are

summarized in Table 2.

In accordance with the work plan, Golder also assessed the hydraulic conductivity in the shallow zone

by measuring the grain size distribution of native clay-rich sediments that were obtained via split

spoon sampling below the terminus of the vacuum pilot holes at locations EFT-8S and -9S, and while

drilling the boreholes for EFT-1ID and -5D adjacent to their respective shallow wells. It was not

possible to collect undisturbed samples from shallower intervals during the vacuum advancement of

the pilot holes. The grain size distribution test results are contained in Appendix D.

The results of the grain size analyses indicate that the native sediments in which the shallow wells are

screened contain abundant clayey material. The results of the slug tests and grain size distributions

both indicate that the shallow zone permeabilities are low, less than 10.5 cm/sec, which is indicative

of the high clay content that was observed in each of the boreholes. The calculated geometric mean

value from Table 1 is 5.4 x 10-6 cm/sec, or approximately 0.015 feet/day. These values indicate that

there is a low potential for the migration of radionuclides from the Areas of Concern, should any be

detected.
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3.2.3 Groundwater Movement

As described in Section 3.2.1, the wide differences of groundwater elevations in the shallow zone

indicate that the movement of this water is strongly controlled by infiltration of rainfall and the

surface of an underlying and perching clay stratum. Because the perched groundwater does not

constitute a uniform flow system, groundwater flow velocity and direction in this zone cannot be

accurately estimated. In addition, some of the EFI buildings and AOCs are constructed entirely or

partly below grade, to depths below the piezometric elevations in the shallow zone. These include the

FARB, reactor basement, sodium tunnel, and sodium galleries. For these reasons, the shallow zone

wells were installed as close as practical to the adjacent AOCs. Nonetheless, Golder has provided

below an estimate of horizontal groundwater velocity in the shallow zone, based on the available site

hydraulic gradient and conductivity data. The horizontal groundwater flow velocity can be estimated

using the following form of Darcy's Law (Freeze and Cherry, 1979):

V = Ki/ne ; where:

V = average linear flow velocity (ft/day)

K = hydraulic conductivity (ft/day)

i = hydraulic gradient (ft/ft [i.e., unitless])

ne = effective porosity (percent [i.e., unitless])

In naturally occurring flow systems in areas of slight topography, such as along Lake Erie, gradients

of between 0.1 and 1 percent would be expected. Because of the large differences between the

groundwater elevations in the fill, Golder has assumed that local gradients could be as high as 1

percent. Using the geometric mean value of 0.015 ft/day for K from Table 2, assuming an effective

porosity of around 5 percent for silty clay (Linsley et al., 1982), and assuming a gradient of up to I

percent, the estimated maximum of groundwater flow velocity in the fill materials is potentially 0.003

feet/day, or approximately 1 foot/year. This magnitude suggests that the shallow wells are placed

close enough to the respective adjacent AOCs to have detected a possible release during the 1960s.

3.3 Deep Zone Groundwater Flow

Groundwater elevations in the deep zone are displayed in blue on the geologic cross sections in

Figures 3 and 4, and in the series of groundwater elevation maps in Figures 5 through 11.
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3.3.1 Groundwater Potentiometric Elevations

In accordance with the work plan, static groundwater elevations were initially measured in wells

EFT-1D, EFT-2D, and EFT-5D in order to determine the direction of the horizontal hydraulic

gradient in the bedrock before installing the remaining wells. The sequence of static water level

measurements is displayed in Table 1. As determined on November 19, 2003, the gradient was more

southeasterly than the easterly (i.e., toward Lake Erie) direction as originally inferred in the work

plan. In response, Detroit Edison and Golder agreed that:

" Well EFT-3S/D was not necessary, as location EFT-4S/D was now inferred to be suitably
downgradient of the FARB.

" Well EFT-6D must be situated more to the southeast of the reactor, whereas its original
location was targeted to be immediately adjacent to the current position of EFT-6S.

Before installing EFT-6D, Golder again measured the static groundwater elevations in all of the deep

monitor wells, on February 25, 2004 (Figure 6). These measurements continued to indicate that the

gradient in the bedrock was to the southeast, such that the current location of EFT-6D would be

downgradient of the reactor. As such, EFT-6D was drilled and installed at its current location in June

2004.

The water levels as shown in Figures 8 through 11 suggest that since 2005, the gradient is more to the

south. The reason for the apparent shift in the gradient, which has never been directly toward Lake

Erie, is unclear. A plausible explanation would be the presence of a some form of hydraulic sink

located south of the EFI complex, such as a quarry, a high-capacity well, or even a tunnel that may

reside in or near the surface of the bedrock. There are no known operating bedrock quarries on the

Fermi Power plant site; the closest quarry is located beyond the lagoon located south of EF1 and the

adjacent peaking generators. This quarry has been inactive for many years and the water level in it

has been allowed to recover to ambient conditions. The lagoon adjacent to the peaking generators

drains to Lake Erie, so it does not act as a hydraulic sink.

There are no high capacity wells at EF1 or EF2. There are a number of sumps within the Termination

Boundary, including three near the north side of the Steam Generator Building (Figure 2). If one or

more of these sumps terminate at or within the bedrock, and if one or more extracts water at a high

enough rate, such sumps could potentially alter the hydraulic gradient in the bedrock. EF1 drawing

6P721-1057-1 indicates that the deepest of these sumps, No. 1, which is designed to remove water

EF1-Groundwater-Report-Final-Revl.doc Golder Associates REVISION 1



October 2007 -15- 023-8793

from the floor of the annulus outside the reactor building wall, extends to an elevation of 550.5 feet,

such that it is situated into the bedrock. Golder's review of other design drawings for the FARB,

sodium galleries/tunnel, and the reactor basement indicate that Sump 1 is the only one that reaches

into the bedrock. The referenced drawing also indicates that the design capacity of the No. 1 sump

pump is 25 gpm at a lift of 30 feet. If the sump was to sustain a flow rate approaching 25 gpm, this

could be sufficient to alter the gradient in the bedrock. Fermi 1 personnel have described to Golder,

however, that this sump is rarely active. As such, sumps within the EF1 complex are not thought to

control the hydraulic gradient in the bedrock.

An examination of potentiometric groundwater elevations in REMP wells W-1 and W-2 (Appendix

G), which are both located south of Fermi 1 (shown as GW-1 and GW-2, respectively, on Figure 1),

indicates that levels at these location are typically lower than the potentiometric elevations at EFT-6D

on approximately the same date (e.g., June 6, 2006 at EFT-6D vs. June 7, 2006), and are also

typically lower than Lake Erie. This relationship is consistent with the possible presence of some

form of hydraulic sink to the south or southwest of the Fermi site, and suggests that the influence on

the hydraulic gradient in the bedrock at Fermi I is due to quarrying elsewhere in Monroe County, or

possibly a high-capacity irrigation well. This interpretation is also supported by the water levels in

REMP well W-3, which is completed approximately 300 feet into the bedrock, and is located

southwest of W-1. Water levels at W-3 are consistently lower than any of the REMP wells. Because

W-3 is open to the bedrock at a much deeper elevation, its water level would be influenced by

quarrying to a greater degree than the other REMP wells, which are completed less than 10 feet into

the bedrock surface.

Golder's review of the data base of verified water well locations that is maintained by the Michigan

Department of Environmental Quality (MDEQ) indicates the presence of a 105-foot-deep irrigation

well, installed in 1990, and located at 5194 Point Aux Peaux Road (State ID No. 58000009748),

approximately 500 feet west of REMP well W-3, and approximately 2,000 feet west of REMP well

W-2 (Figure 1). Because an irrigation well installed in 1990 does not require registration with the

MDEQ, Golder was not able to determine whether the well is in use, or determine its pumping rate.

If the rate was high enough (e.g., hundreds of gallons/minute), the pumping stress could lower water

levels in the bedrock at a radius of hundreds of feet.

Based on the available data, Golder cannot positively identify what is controlling the hydraulic

gradient in the bedrock. Based on EF1 's description that Sump No. 1 is only occasionally active, and
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because water levels in REMP wells W-1, W-2, and W-3 are lower than both Lake Erie and in EFT-

6D, Golder infers that quarry dewatering in Monroe County, and possibly irrigation well use, is

responsible for the southerly gradient in the bedrock at EFI.

3.3.2 Hydraulic Conductivity

Hydraulic conductivity in the bedrock has been estimated by measuring drawdown in open boreholes

during the drilling, but prior to the installation, of upgradient well EFT- 1D, and at downgradient well

EFT-6D. At EFT-6D, the pumping tests were performed over consecutive 6-foot-long duel packer

intervals, in part as a means of selecting the well's screened interval. During each pumping test,

Golder measured the stabilized drawdown at a measured constant pumping rate. From these

measurements, the hydraulic conductivity can be estimated using the following empirical

relationship:

Transmissivity (gal/day/ft) = 2000 * (Flow Rate in gal/min) / (Total Drawdown in feet)

[Note: transmissivity = hydraulic conductivity (gal/day/ft2) x thickness of producing zone (ft)]

The measured input parameters and resulting values for K are summarized in Table 3. The values

shown for the EFT-6D bedrock borehole, which was drilled to an elevation equivalent to the bottom

of the reactor basement, show that the highest transmissivity occurred in the upper several feet of the

bedrock, where EFT-6D was correspondingly screened. The resulting calculated average hydraulic

conductivity, expressed in units of feet/day, for the screened intervals of wells EFT-1D and EFT-6D

is 12 feet/day.

3.3.3 Groundwater Flow Velocity

The approximate horizontal groundwater flow velocity in the bedrock can be estimated using Darcy's

Law (Freeze and Cherry, 1979) as above from Section 3.2.3:

V = Ki/ne ; where:

V = average linear flow velocity (ft/day)

K = hydraulic conductivity (ft/day)

i = hydraulic gradient (ft/ft [i.e., unitless])

ne = effective porosity (percent [i.e., unitless])
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The hydraulic gradient can be obtained by examining the distance between the equipotential contours

in Figure 5; the consistent drop of 0.25 feet over a distance of 108 feet yields a gradient of 0.002, or

0.2 percent. Using the average value of 12 ft/day for K from Table 3, assuming an effective porosity

of approximately 3 percent (Linsley et al., 1982) for dense carbonate rock, and a gradient of 0.2

percent, the calculated groundwater flow velocity in the bedrock is 0.8 feet/day, or approximately 290

feet/year. This magnitude suggests that the bedrock wells are placed close enough to the respective

adjacent AOCs to have detected a possible release, assuming that contaminated groundwater

penetrated through the clay-rich fill and native sediments into the bedrock.

3.4 Groundwater Analytical Results

To date, Fermi 1 personnel have collected eight sets of groundwater samples. Six of these have been

completely analyzed (i.e., both gamma and liquid scintillation analyses) internally to date. Fermi's

laboratory reports and Golder's validation report for these full sample sets are contained in Appendix

E. Each of the complete internally-analyzed sample sets included liquid scintillation and gamma

spectroscopy. For all liquid scintillation analyses, each sample's report, as prepared by EF2

Radiation Protection engineer Dr. William Lipton, indicates that either no tritium was detected, or

that the sample activity was less that the laboratory's Minimum Detectable Activity (MDA) range of

1.1 to 1.2 x 10-6 pCi/ml. The results of all EF2 gamma spectroscopic analyses indicate that no

licensed radioactive material was detected. Based on our evaluation, Golder agrees with the EF2

laboratory analysts that these data indicate that there is no evidence of radiological impact to

groundwater from historical EFI operations.

The results and validation of General Engineering Laboratories' analyses are contained in Appendix F

and summarized in Table 4, which lists only those radionuclides for which there was reported activity

above the lab's Detection and/or Reporting Limits. This includes only uranium and radium. Table 4

also includes the following:

" Calculations of the background Upper Tolerance Limit (UTL) for the 95h percentile (at a
confidence level of 95 percent) of these constituents that were detected in all three EF2
REMP wells located at the Nuclear Training Center (NTC), along Pointe Aux Peaux Road
(PAP), and the Firing Range (RNG) (Figure 1).

" Summation of uranium-based alpha activity, for comparison with the USEPA's Maximum
Contaminant Level (MCL) of 15 pCi/L.

" Summation of radium (226+228) activity, for comparison with the USEPA's MCL of 5
pCi/L.
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Based on total uranium alpha activity, Golder calculated an equivalent total uranium
concentration in the groundwater samples using the USEPA's conversion factor of 0.67 pCi/L
= 1 Vg/L (USEPA, 2001). The USEPA's federal MCL (USEPA, 2006) for total uranium in
drinking water is 30 pig/L.

None of the June 2006 sample readings exceeded the calculated background UTL of 21.16 pCi/L.

Not including EFT-9S, none of the samples exhibited total alpha activity above the radioactivity-

based MCL of 15 pCi/L. At EFT-9S, the measured rate was 16.04 pCi/L. These observations, in

conjunction with the lack of positive frisker readings above background during field screening of the

soil samples produced during the installation of EFT-9S, indicate that the reported activity did not

result from an impact due to historical EF1 operations. This conclusion is supported by the lack of

detectable activity in all of the EFT-9S samples for other potential fission products (e.g., Cs-137, Sr-

90) that may have been present in the waste water stream that was routed from the laboratories and

shower facilities at the Health Physics Building to the FARB. Additionally, none of the calculated

total uranium concentrations exceed the total concentration-based (i.e., weight/volume) MCL of 30

P g/L.

The calculated background UTL for total radium (226+228) activity based on samples from the

REMP wells is 5.27 pCi/L. This background UTL level is higher than the activity observed for the

June 2006 sample from EFT-ID, which effectively equaled the USEPA's MCL of 5 pCi/L. There is

no concentration-based MCL for total radium. Golder notes, however, that total radium activity,

where detectable, is higher in the bedrock wells than in the shallow wells. This is consistent with the

possibility that radium more readily exchanges with cations in carbonate rocks (e.g., substituting for

calcium and magnesium) than it does in clay minerals, which are typically more enriched with

potassium and sodium. Because the highest radium activity was measured at bedrock well EFT-1 D,

is less than the background UTL, and because EFT-ID is not downgradient of any of the Fermi 1

AOCs, Golder concludes that is the activity in this June 2006 sample is naturally-occurring radium in

the bedrock.
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4.0 CONCLUSIONS

Between November 2003 and July 2005, Golder Associates installed a total of 16 monitor wells at a

total of 10 locations. Of these 16 wells, 14 are sampled on a quarterly to semi-annual basis to test for

possible radiological impacts from historical EFI operations. On the basis of the hydrogeologic

observations and the groundwater analytical data generated during this characterization effort, Golder

has drawn the following conclusions as summarized below.

4.1 Hydrogeologic Characteristics

1. The pre-construction geological profile at EF1 consists of the following unconsolidated native

sediments and the bedrock sequence:

* 0 - 7 feet: Soft black muck and peat.

* 7 - 12 feet: Glaciolacustrine laminated gray clay and silt, with traces of humus.

* 12 - 18 feet: Hard gray to yellowish sandy clay (glacial till).

a > 18 feet: Dolomitic bedrock of the Bass Islands Group.

During construction of the reactor building in 1956, approximately 27 feet of clayey and crushed

stone fill was added to the top of the bedrock in order to bring the ground up to elevation of near

590 feet MSL. Outside the Controlled Area, approximately 10 feet of fill was added, bringing the

existing ground elevation up to approximately 583.5 feet.

2. Each of the monitor well borings encountered native glacial lake clay beneath fill materials

consisting primarily of clay, and to a lesser extend sand and crushed stone. Beneath the native

clay, each of the deep zone borings penetrated hard glacial till consisting of unsorted sandy clay.

The lower foot of this unit commonly contains fragments of the dolomite bedrock. The

thicknesses of the glacial units agrees with the range that Golder previously observed on EF-1

and EF-2 construction boring logs.

3. The dolomite bedrock is characteristically fine-grained and contains sporadic small vugs,

stylolites, and occasional bedding plane fractures that do not appear to be zones of notable

dissolution or secondary permeability.
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4. Groundwater elevations (and conversely, the periodic occurrence of dry wells) in the shallow

wells indicate that the groundwater table in the shallow zone is perched on top of the underlying

native clay. As such, horizontal movement of the perched groundwater is highly localized and

largely controlled by the elevation of the perching surface. Overall, the shallow zone

groundwater elevations are higher than Lake Erie's and the site bedrock wells' water levels,

indicating that the potential is for shallow groundwater to either infiltrate vertically to deeper

zones or eventually migrate towards Lake Erie.

5. The calculated geometric mean value for hydraulic conductivity of the native sediments that

underlie the shallow zone wells is 5.4 x 10-6 cm/sec, or approximately 0.015 feet/day. The low

magnitude is consistent with grain size analyses that indicate an abundance of clay in the native

glacial sediments. In areas where horizontal movement of the perched water may occur, the

estimated maximum groundwater flow velocity in the shallow zone is 0.003 feet/day, or

approximately 1 foot/year. This magnitude suggests that the shallow wells are placed close

enough to the respective adjacent AOCs to have detected a possible release during the 1960s.

6. Since 2005, the groundwater flow direction in the bedrock zone has been predominantly to the

south, and has never been directly toward Lake Erie, as anticipated prior to the installation of the

bedrock wells. Based on the available data, Golder cannot positively identify what is controlling

the hydraulic gradient in the bedrock. Based on potentiometric groundwater elevations in REMP

wells W-1, W-2, and W-3, which are located south and/or southwest of Fermi 1, and where water

elevations are lower than at EFT-6D, Golder infers that quarrying elsewhere in Monroe County,

and possibly irrigation well pumping stresses, to. the south or southwest of Fermi 1, influences the

hydraulic gradient in the bedrock. The calculated groundwater flow velocity in the bedrock at

EFI is 0.8 feet/day, or approximately 290 feet/year. This magnitude suggests that the bedrock

wells are placed close enough to the respective adjacent AOCs to have detected a possible

release, assuming that impacted groundwater penetrated through the clay-rich fill and native

sediments into the bedrock.

4.2 Groundwater Analytical Results

1. For each of the sample sets that have been analyzed to date by Detroit Edison's Fermi 2 on-site

laboratory, all tritium activity was less that the laboratory's Minimum Detectable Activity (MDA)

of 1.1 to 1.2 x 10-6 pCi/ml. As summarized by EF2 Radiation Protection engineer Dr. William
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Lipton, the results of all gamma spectroscopic analyses performed to date indicate that no

licensed radioactive material was detected. Based on these data, Golder finds that there is no

evidence of radiological impact to groundwater from historical EFI operations.

2. The 2004-2006 EF2 laboratory analytical results are supported by the analysis of the June 2006

sample set by Fermi l's subcontracted laboratory (GEL). This sample set produced no detectable

liquid scintillation activity and no gamma activity.

3. Some of the June 2006 samples, including the Fermi 2 REMP wells, exhibited detectable alpha

activity by one or more uranium isotopes. A comparison of the alpha activity in the Fermi 1

wells with the Fermi 2 REMP wells suggests that the reported activity did not result from an

impact due to EFI operations.

4. None of the calculated total uranium concentrations exceed the USEPA's Maximum Contaminant

Level (MCL) of 30 pg/L. The highest value, at Fermi 1 shallow zone well EFT-9S, also did not

exceed the background Upper Tolerance Limit.

5. Detectable radium activity is higher in the bedrock wells than in the shallow wells. This is

consistent with the common substitution of naturally occurring radium for the major cations in

carbonate rocks. For the June 2006 samples, the UTL for total radium activity in the Fermi 2

REMP wells was not exceeded by any of the sample results. The highest measurement occurred

at bedrock well EFT-ID, which also effectively equaled the USEPA's MCL of 5 pCi/L. Because

the highest radium activity occurred at EFT-ID, and did not exceed the background UTL, Golder

concludes that its source is naturally occurring radium in the bedrock.

6. Collectively, the groundwater sample results to date have shown neither indications of detectable

fission products nor of tritium (i.e., via liquid scintillation) or naturally occurring activity above

background. All detectable activity is comparable in magnitude to measurements for samples

obtained from the REMP monitor wells. These observations indicate that detectable activity in

the EFI monitor well samples is consistent with the normally occurring radioactive materials in

area groundwater. Based on this data, Golder finds that there is no evidence of radiological

impact to groundwater from EF1 operations to date.
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6.0 SIGNATURES OF ENVIRONMENTAL PROFESSIONALS

The undersigned attest that Golder Associates Inc., on behalf of the Detroit Edison Company, have

implemented the groundwater characterization at the decommissioned Enrico Fermi 1 power plant in

accordance with the most recent version of the groundwater characterization work plan (August

2005).

Please contact any of us if there is a need for discussion or additional information.

Sincerely,

GOLDER ASSOCIATES INC.

Thomas Stapp
Project Scientist

Davis P. Regalbuto, C.P.G.
Senior Hydrogeologist/Project Manger

--,/ ./ * 0
Douglas Morell, P.E., P.G.
Principal
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TABLE I
GROUNDWATER ELEVATIONS

DETROIT EDISON - FERMI I

Well: is 1D 2S 2D 4S 4D 5S 5D 6S 6D 7S 8S 8SR 9S 105 Lake Erie
Casing Elev 1: (12X 584.69 584.68 583.15 582.94 586.98 587.16 586.38 586.71 582.68 582.83 (Note 5)

03-03) __________________

Casing Elev 2: (4514.72 584.72 583.14 582.96 587.07 587.16 586.54 586.74 585.53 585.55 584.12 582.77 582.92 591.38 Time
15-05

Depth to Water (feel below top of well rim) 0800 10

11/17/03 (08:15)

11/17/03 (11:24)

11/17/03 (13:30)

11/17/03 (15:30)

11/17/03 (16:30)

11/18/03 (08:20)

11/18/03 (12:20)

11/19/03

11/25/03

12/1/03

12/4/03

12/8/03

2/25/04

4/29 - 5/13/04

7/28 - 8/05-04

10/19 - 11/23/04

2/1/05

4/19/05

9/22/05

2/7/06

6/6/06

12/11/06

Dry

Dry

Dry

12.51

12.40

12.22

10.19

9.48

9.48

9.34

9.03

7.82

7.02

8.12

8.80

7.93

7.79

7.99

7.08

6.22

11.43

14.00

14.03

13.92

13.95

13.86

13.84

13.85

13.93

13.67

13.59

13.61

13.39

12.15

12.72

13.31

12.12

12.22

14.60

12.17

11.85

12.05

3.75

3.76

3.73

3.78

3.75

3.78

3.77

3.79

3.76

3.84

4.72

5.16

7.43

5.08

4.85

5.61

Dry

7.01

4.68

7.57

4.80

6.39

12.19

12.20

12.17

12.18

12.15

12.08

12.06

12.04

12.07

11.75

11.74

11.81

10.27

10.06

10.49

11.53

12.40

10.42

12.02

10.00

9.95

10.27

4.37

6.11

NM

6.35

6.84

5.31

7.01

6.65

9.05

7.76

4.31

6.00

6.47

15.98

16.00

16.76

16.20

15.65

14.68

15.53

14.75

14.70

17.59

14.21

14.30

14.52

2.33

4.68

NM

4.70

4.70

4.87

4.94

4.26

4.83

4.94

5.39

NM

4.81

5.76

5.22

5.45

5.81

7.66

6.35

4.85

15.10

5.75

13.65

16.30

NM

16.32

16.30

16.36

16.29

16.20

15.95

15.58

15.61

16.29

15.90

15.33

14.26

15.11

14.31

14.32

16.19

13.83

13.80

14.11

7.19

7.15

7.68

8.14

7.68

6.30

6.65

7.37

15.39

15.84

14.90

14.66

16.83

14.80

13.95

14.23

5.25

NM

NM

8.66

6.66

5.18

5.23

6.93

NM

5.42

6.71

6.80

6.08

Dry

Dry

NM

NM

7.56

7.32

7.84

9.76

9.77

3.24

6.94

8.52

8.85

9.52

8.50

7.83

NM

8.08

7.38

5.20

7.02

7.83

NM

3.39

3.85

4.66

4.10

4.90

20.89

16.09

16.60

17.32

Not
Analyzed

Groundwater Elevation

11/17/03 (08:15)

11/17/03 (11:24)

11/17/03 (13:30)

11/17/03 (15:30)

11/17/03 (16:30)

11/18/03 (08:20)

11/18/03 (12:20)

11/19/03

11/25/03

12/1/03

12/4/03

12/8/03

2/25/04

4/29 - 5/13/04

7/28 - 8/05-04

10/19 - 11/23/04

2/1/05

4/19/05

9/22/05

2/7/06

6/6/06

12/11/06

Dry

Dry

572.18

572.29

572.47

574.50

575.21

575.21

575.35

575.66

576.87

577.67

576.57

575.89

576.79

576.93

576.73

577.64

578.50

573.25

570.68

570.65

570.76

570.73

570.82

570.84

570.83

570.75

571.01

571.09

571.07

571.29

572.53

571.96

571.37

572.56

572.50

570.12

572.55

572.87

572.67

579.40

579.39

579.42

579.37

579.40

579.37

579.38

579.36

579.39

579.31

578.43

577.99

575.72

578.07

578.30

577.54

576.13

578.46

575.57

578.34

576.75

570.75

570.74

570.77

570.76

570.79

570.86

570.88

570.90

570.87

571.19

571.20

571.13

572.67

572.88

572.45

571.41

570.54

572.54

570.94

572.96

573.01

572.69

582.61

580.87

NM

580.63

580.14

581.67

579.97

580.33

578.02

579.31

582.76

581.07

580.60

571.18

571.16

570.40

570.96

571.51

572.48

571.63

572.41

572.46

569.57

572.95

572.86

572.64

584.05

581.70

NM

581.68

581.68

581.51

581.44

582.12

581.55

581.44

580.99

NM

581.57

580.62

581.16

580.93

580.57

578.88

580.19

581.69

571.44

580.79

573.06

570.41

NM

570.39

570.41

570.35

570.42

570.51

570.76

571.13

571.10

570.42

570.81

571.38

572.45

571.60

572.40

572.42

570.55

572.91

572.94

572.63

579.57

NM

NM

576.16

578.16

579.64

579.59

577.89

NM

579.40

578.11

578.02

578.74

578.34

578.38

577.85

577.39

577.85

579.23

578.88

578.16

570.16

569.71

570.65

570.89

568.72

570.75

571.60

571.32

Dry

NM

NM

Dry

Dry

NM

575.12

575.96

575.36

573.01

573.00

579.53

575.83

574.25

573.92

573.25

574.42

575.09

NM

574.84

575.54

577.72

575.90

575.09

NM

579.53

579.07

578.26

578.82

578.02

570.49

575.29

574.78

574.06

572.00

571.4.5

571.70

572.00

570.90

570.95

571.65

570.75

571.80

571.75

571.55

572.10

570.30

570.90

571.85

571.50

NOTES: 1. Well numbers are preceded by the prefix "EVT-"
2. Elevations recorded in feet above mean sea level (MSL). Rim elevations provided by Detroit Edison Company.
3. NM =Not Measured
4. Shaded cell indicates that the well had not yet been installed.
5. Values posted for dates following the installation of E~f-6D. Reference: http://tidesandcurrents.noaa.gov/; NOAA Station 1ID: 9063090 at Fermi Power
Plant.
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TABLE 2
SHALLOW ZONE HYDRAULIC CONDUCTIVITY MEASUREMENTS

DETROIT EDISON - FERMI 1

Well Hydraulic Conductivity (Horizontal)

(cm/sec) (ft/day)

EFT-IS 6.E-06 2E-02

EFT-2S 2.E-06 7E-03

EFT-4S 9.E-06 2E-02

EFT-5S 1 .E-06 3E-03

EFT-6S 2.E-06 6E-03

EFT-8S 8.E-05 2E-01

Geometric Mean: 5.4E-06 1.5E-02

T2-Shallow K Golder Associates



TABLE 3
BEDROCK ZONE HYDRAULIC CONDUCTIVITY MEASUREMENTS

DETROIT EDISON - FERMI 1

Interval Flow Rate Stable Transmissivity Hydraulic Conductivity
Borehole Drawdown

(ft BGL) I/min gal/min (feet) (gal/day/ft) gal/day/ft2  cm/sec ft/day

Bedrock Well Screened Intervals

EFT-1D 30.5-35.5 1.0 0.3 4.8 109 22 0.0010 2.9

EFT-6D1 26 - 32 6.0 1.6 3.4 932 155 0.0073 20.8

Average: 89 0.0042 12

Other Bedrock Intervals

EFT-6DJ 32-38 5.5 1.5 5.5 528 88 0.0042 11.8

EFT-6D1 38 -44 5.0 1.3 10.1 262 44 0.0021 5.8

Note: Transmissivity (gal/day/ft) = 2000 * (Flow Rate in gal/min) / (Total Drawdown in feet)

T3-Deep K Golder Associates



TABLE 4
SUMMARY OF ALPHA AND RADIUM ACTIVITY

DETROIT EDISON COMPANY - FERMI 1
JUNE 2006 SAMPLING EVENT

Alpha Activity (pCi/L) Calculated Radium Activity (pCi/L)
WELL Uotal. U

U-233/234 U-235/236 U-238 Total (OL) Ra-226 Ra-228 Total

Total (Note 1) Toa

MCL (Note 2): Not applicable 15 30 Not applicable 5
1s 1.78 <1 0.62 2.40 3.6 0.62 1.75 2.37
ID 1.67 <1 1.41 3.08 4.6 0.91 4.10 5.01
2S 1.56 <1 1.39 2.95 4.4 <1 <3 <4
2D 0.98 <1 <1 0.98 1.5 1.03 <3 1.03
4S 3.89 <1 2.81 6.70 10.0 <1 <3 <4
4D <1 <1 <1 <3 <4.5 1.64 1.74 3.38
4D (Dup) <1 <1 <1 <3 <4.5 0.94 1.03 1.97
5S 3.67 0.49 2.65 6.81 10.2 0.48 <3 0.48
5D <1 <1 <1 <3 <4.5 2.30 1.26 3.56
6S <1 3.87 <1 3.87 5.8 0.33 <3 0.33
6D 1.28 <1 <1 1.28 1.9 0.77 <3 0.77
7S 3.33 0.34 2.65 6.32 9.4 0.63 <3 0.63
8S 4.89 0.71 4.02 9.62 14.4 <1 <3 <4
9S 9.71 <1 6.33 16.04 23.9 0.54 <3 0.54
los 1.02 <1 0.81 1.83 2.7 1.93 <3 1.93
BKG-NTC 1.03 <1 0.30 1.33 2.0 0.57 0.73 1.30
BKG-PAP 2.82 <1 2.99 5.81 8.7 0.41 <3 0.41
BKG-RNG 1.16 <1 1.16 2.32 3.5 1.42 <3 1.42
STDEV 1.00 NA 1.37 2.35 3.5 0.54 NA 0.55
UTL (Note 3) 9.31 NA 11.99 21.16 31.59 4.96 NA 5.27

Notes:
1. Calculated Total Uranium concentrations (ug/L) assume a conversion factor of 0.67 pCi/L = 1 pg/L.
Reference: National Primary Drinking Water Regulations, Final Rule 65 FR 236,; December 7, 2000.
2. Maximum Contaminant Level set by U.S. Envronmental Protection Agency. Reference: National Primary
Drinking Water Regulations; Final Rule 65 FR 236; December 7, 2000.

3. Upper Tolerance Limit for the 95th percentile; assumes normal distribution of measured values.

Golder Associates DRAFT
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1.0 INTRODUCTION

On behalf of the Detroit Edison Company, Golder Associates Inc. (Golder) has prepared this

work plan to test for historical radiological contamination in groundwater within Areas of

Concern (AOCs) at the decommissioned Enrico Fermi 1 (EFl) Power Plant (Figure 1). Golder

has. prepared this work plan in accordance with an August 2002 request from Detroit Edison, and

in accordance.with Golder Proposal No. P02-8090. The scope of and methods by which the

groundwater is to be characterized are designed to meet guidelines developed by the U.S. Nuclear

Regulatory Commission (NRC).

During the preparation of the work plan, Golder conducted multiple site visits and meetings with

EF1 personnel, including the following:

" An August 2002 kick-off meeting to understand the objectives of the groundwater
characterization pertain of the Termination Plan, and develop a preliminary list of the Areas
of Concern (AOCs).

• A March 2003 meeting at EF1 with Lynne Goodman, EF1 Manager, and Jon Couillard, EF1
Radiological Engineer, to define the raw data that Golder would need to conduct a historical
site assessment of possible release points or areas for radioactive fluids.

* A May 6, 2003 meeting with Mr. Brian Duke, a contract engineer for EFI, who compiled a
list and design drawings of all subsurface conduits at EF1, including all those that conveyed
radioactive water and air. The results of this compilation are presented in Section 1.3.2.

* A May 12, 2003 EFI site walkover with EF1 technician Mr. Richard Janssens. The purpose
of the walkover was to visually inspect access target drilling locations within and adjacent to
the AOCs and that were identified by the historical site assessment.

1.1 Overview of the Decommissioning Process

This groundwater characterization work plan is one component of the License Termination Plan.

The Work plan specifies the following:

" Areas of Concern (AOCs) with respect to possible historical releases of radioactive fluids
and other possible contaminants to the subsurface, based on former EF1 operations and
waste routing systems.

" The Quality Assurance and Quality Control methods that will be used to conduct the
characterization.

* A conceptual schedule.

EF1-GW-WorkPlan-Rev2.doc.doc Golder Associates
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1.2 Description of the EF1 layout

The EFI layout, Termination Boundary, and associated AOCs are shown in Figure 2. When/t

was constructed in the late 1950s and early 1960s, EF1 included features and buildings other than/,
those strictly associated with the nuclear generation of electricity. Such features included a~/
visitors building, four diesel powered peaking generators ("peakers"), and an aboveground

/storage tank that supplied the peakers. All these features remain active at Enrico Fermi 2 (EF2).

The Termination Boundary to which the NRC and EF_ have agreed is defined the asphalt

drive (Figure 2) that circumnavigates the power generating complex. The other features that were

constructed as a part of EF1 are now considered as components of thencompassing EF2

complex. Within the Termination Boundary, the building boundaries and fences shown in bold

blue constitute the Controlled Area. /
1.3 Physiography and Hydrogeologic Setting i'

Golder's understanding of the physiologic setting an, hi ogedlogic conditions at EF1 is based

on review of the following documents:

* Enrico Fermi Atomic Power Plan art/B Revised License Application, Technical
Information and Hazards Summary eport. Power Reactor Development Corporation,
1956.

Fermi 2 Updated Safety ort. Detroit Edison Company, May 1972.

" Applicant's Environmental Report (Operating License Stage), Enrico Fermi Atomic
Power Plant Unit 2. Detroit Edis6n Company, 1974.

• /
• Detroit Edison Drawings Nos: 6C721-1902-3 (March 1961) and 6C721W-7 (September

1976), which contain transcribed logs of borings that were drilled at EFI during the late
1950s, the 1960s, and during the early 1970s in conjunction with the construction EF2.

" Fermi-I : New Age for Nuclear Power : A History of the Enrico Fermi Atomic Power
Project. American Nuclear Society, 1979.

This information indicates/that the EF1 site was originally underlain by 16 to 20 feet of glacial

deposits that in turn ovei'lie dolomite bedrock. A pre-construction aerial photograph from 1949

(Appendix A) and the 1956 license application indicate that EFI was originally situated near the

base of a narrow peninsula that was bordered on the west by a lagoon that was hydraulically

connected to Lake Erie. According to the Map of Surficial Deposits of the Lower Peninsula of

Michigan (MDNR, 1981) this peninsula and the entire western shore of Lake Erie are underlain

by unconsolidated deposits composed up to 10 meters (33 feet) of clay-rich glaciolacustrine

sediments and glacial till.

EFJ-GW-WorkPlan-Rev2.doc.doc Golder Associates
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1.2 Description of the EF1 layout

The EFI layout, Termination Boundary, and associated AOCs are shown in Figure 2. When it

was constructed in the late 1950s and early 1960s, EF 1 included features and buildings other than

those strictly associated with the nuclear generation of electricity. Such features included a

visitors building, four diesel powered peaking generators ("peakers"), and an aboveground

storage tank that supplied the peakers. All these features remain active at Enrico Fermi 2 (EF2).

The Termination Boundary to which the NRC and EF 1 have agreed is defined by the asphalt

drive (Figure 2) that circumnavigates the power generating complex. The other features that were

constructed as a part of EF1 are now considered as components of the encompassing EF2

complex. Within the Termination Boundary, the building boundaries and fences shown in bold

blue constitute the Controlled Area.

1.3 Physiography and Hydrogeologic Setting

Golder's understanding of the physiologic setting and hydrogeologic conditions at EF1 is based

on review of the following documents:

" Enrico Fermi Atomic Power Plant, Part B Revised License Application, Technical
Information and Hazards Summary Report. Power Reactor Development Corporation,
1956.

" Fermi 2 Updated Final Safety Analysis Report. Detroit Edison Company, May 2002
(Revision 11).

" Applicant's Environmental Report (Operating License Stage), Enrico Fermi Atomic
Power Plant Unit 2. Detroit Edison Company, 1974.

" Detroit Edison Drawings Nos. 6C721-1902-3 (March 1961) and 6C721W-7 (September
1976), which contain transcribed logs of borings that were drilled at EF1 during the late
1950s, the 1960s, and during the early 1970s in conjunction with the construction EF2.

" Fermi-I : New Age for Nuclear Power : A History of the Enrico Fermi Atomic Power
Project. American Nuclear Society, 1979.

This information indicates that the EF1 site was originally underlain by 16 to 20 feet of glacial

deposits that in turn overlie dolomite bedrock. A pre-construction aerial photograph from 1949

(Appendix A) and the 1956 license application indicate that EFI was originally situated near the

base of a narrow peninsula that was bordered on the west by a lagoon that was hydraulically

connected to Lake Erie. According to the Map of Surficial Deposits of the Lower Peninsula of

Michigan (MDNR, 1981) this peninsula and the entire western shore of Lake Erie are underlain

by unconsolidated deposits composed up to 10 meters (33 feet) of clay-rich glaciolacustrine

sediments and glacial till.
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1.3.1 Site Geologic Conditions

A conceptual diagram showing Golder's interpretation of existing hydrogeologic conditions at

EF1 is shown in Figure 3. The location of the transect in Figure 3 is shown in Figure 1. Site-

specific geologic information in Figure 3 is taken from borings C-1 and C-3 that were drilled at

the perimeter of the reactor during the 1960s, and from boring EF-2 that was drilled immediately

east of the FARB in 1972.

Beginning at the original ground level of around 573.5 feet above mean sea level (MSL) Golder's

review of pre-construction boring logs that were obtained from EF1 indicates that inside the

Termination Boundary, the unconsolidated native sediments and the bedrock consist of the

following typical sequence:

0 0 - 7 feet: Soft black muck and peat.

0 7 - 12 feet: Glaciolacustrine laminated gray clay and silt, with traces of humus.

* 12 - 18 feet: Hard mottled gray to yellowish sandy clay (glacial till).

* > 18 feet: Dolomite bedrock of the Bass Islands Group.

The dolomite bedrock is indicated on borings logs at depths typically ranging from 16 to 20 feet

below original grade, at corresponding elevations ranging from approximately 557 - 553 feet

MSL. The dolomite at EF1 is at least 80 feet thick, and is characteristically tan to light gray,

hard, microcrystalline, with occasional thin shale seams and anhydrite lenses. The dolomite is

described as containing fracture zones and occasional dissolution zones along bedding plane

fractures,

1.3.2 Groundwater Movement

Currently, no monitor well system is present either within or near the Termination Boundary.

Because EF1 is situated within several hundred feet of Lake Erie, and because the former lagoon

west of EF1 was filled prior to EF2 construction, the inferred horizontal hydraulic gradient in the

glacial/fill deposits and in the bedrock at EFI is predominately to the east. This inferred gradient

is consistent with historical descriptions contained in the documents listed in Section 1.3.

Notes on the bedrock boring logs at EF1 indicate that the gradient in the bedrock and between the

bedrock and glacial deposits is. upward, with flowing artesian conditions commonplace when

EF1-GW-WorkPlan-Rev2.doc.doc Golder Associates
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drilling in the bedrock below depths of around 75 feet below ground level (BGL). This indicates

that there is no reason to anticipate that groundwater, if contaminated by an EF1 source, has

migrated appreciably deeper than the release point. The inferred upward hydraulic gradient

between the bedrock and the overlying unconsolidated deposits and fill, as well as an easterly

groundwater flow direction in both zones, are depicted in the conceptual hydrogeologic cross

section in Figure 3. As described in Section 3.2, the proposed EF1 monitor well system will be

implemented in a fashion that will permit the overall horizontal and vertical gradient to be

confirmed prior to installation of all monitor wells.

1.3.3 Fill Materials and Grade Elevation

EF1 was initially proposed in 1955 and a construction permit was issued by the former Atomic

Energy Commission in August 1956. Construction at EFI began at the reactor building basement

in October 1956. As depicted in Figure 3, April 1957 air photos (Appendix A) indicate that fill

materials were used during EF1 construction to extend the western shore of the peninsula,

partially filling the lagoon. The same lagoon was later completely filled as EF2 was constructed

during the 1970s.

Golder's review of borings logs that were drilled within the current Termination Boundary

indicate that the pre-construction ground elevation was approximately 573.5 feet MSL. The

current Lake Erie stage is approximately 571.5 feet MSL (NOAA, September 2003). According

to Richard Janssens, much of the glacial deposits within the area now delineated by the

Controlled Area boundary were removed in order to facilitate construction of the basement for the

reactor. The removal of such deposits is apparent on the April 1957 photos (Appendix A, Figure

A-2). Following the removal of the native glacial deposits and construction of the reactor

building in 1956, approximately 17 feet of fill was added to the top of the bedrock in order to

bring the ground inside much of the current Controlled Area (excluding the Health Physics

Building pad) up to elevation of 590 feet MSL.

The base of the reactor basement was constructed to a depth of 51 feet below the post-filling

ground level,, to an elevation of 539 feet MSL, or approximately 17 feet below the top of

bedrock. The FARB contained four types of features that were constructed below grade and that

contained radioactive waters: a) the repair pit; b) the cut-up and decay pools; c) the hot sump; and

d) four waste tanks. These features were constructed to elevations as low as 559 feet MSL, or

approximately 3 feet above the top of bedrock. The depths of the structures described above have 0
EFI-GW-WorkPlan-Rev2.doc.doc Golder Associates
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been accounted for in designing the total depths of and the target screened intervals, for monitor

wells that will be installed up- and downgradient of the same structures.

1.3.4 Waste Streams and.Outfalls

EF1 maintained three principal waste streams with permitted discharges. These are described

briefly as follows:

" The atmospheres inside the reactor building, waste gas building, inert gas building, and the
FARB (e.g., evaporation of cut-up and decay pool water) were in contact with low-level
radioactive material. In order to minimize airborne radioactivity, these atmospheres were
:constantly purged and routed to the waste gas stack that was formerly located near the
northeast comer of the FARB (Figure 1).

• The radioactive waste water generated from washing spent fuel rods in the FARB was routed
to a series of waste tanks in the FARB basement, then was blended with the non-contact
cooling water that flowed from the turbine building, through the Overflow Canal, to its
permitted surface water outfall northeast of the FARB, into the lagoon. The Overflow Canal
was lengthened and the lagoon was backfilled during EF2 construction.

* Non-septic radioactive waste water from the Health Physics Building (e.g., showers, sinks),
including its lab, was routed to the sump at the east end of the building, then discharged via
the liquid waste conduit along the north side of the FARB (Figure 1), and into the FARB on
its east side. These fluids were collected at the Hot Sump and discharged along with other
waste waters to the Overflow Canal.

1.3.5 Initial Decommissioning

Between October 1972 and October 1975, EF1 was partially decommissioned to the extent that

all radioactive processes ceased and radioactive sodium was drained from the primary system.

With respect to the site features, storage areas, and conduits that conveyed radioactive waters and

air, the decommissioning process included the following:

• Radioactive sodium was drained from the primary system and stored in drums on-site.

" Non-radioactive sodium was drained from the secondary system and removed from the site.

* ,The cut-up and decay pool stainless steel surfaces were cleaned with detergent, followed by a
nitric acid and demineralized water rinse, then painted.

The Health Physics Building was demolished in 1980; the slab and entrained plumbing
remain.
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1.4 Historical Site Assessment

In order to select locations for in the installation of monitor wells to test for possible

contaminated groundwater at EF1, Golder and EF1 personnel who are knowledgeable with EF1

construction and operations assembled and analyzed available historical documentation, including

aerial photographs, EFl drawings, and personnel accounts of EFI operations. The scope and the

results of this assessment are described below:

1.4.1 Interviews

In 2002, EF1 managers developed a questionnaire for former EFI employees regarding historical

operations. The purpose of the questionnaire was to identify known or suspected points or areas

where releases of radioactive and/or other hazardous fluids may have occurred. In May 2003,

EF 1 indicated to Golder that the questionnaire produced little new information beyond that which

was provided to Golder during the various meetings with EFI personnel. The former employees

who were interviewed had no knowledge of unmonitored releases of radioactive fluids to the

environs surrounding EF 1.

1.4.2 Pipe Compilation and Analysis

During March and April 2003, EFI contract engineer Brian Duke assembled drawings of all

subsurface conduits at EF1, including electric and electric ground systems, sanitary and

radioactive water collection systems, ventilation, waste gas, primary and secondary sodium

systems, steam systems, and various other minor conduits. The purpose of this effort was to

identify conduits that conveyed radioactive fluids, including sodium, waste water(s), and gases,

and points or areas along these conduits where possible releases may have occurred.

For each conduit, the compilation identified the beginning and end points, and whether it

conveyed and/or discharged known or possible radioactive fluids. The conduits of interest that

were identified by the compilation are summarized in conjunction with the Areas of Concern, as

presented below in Section 1.5, and have been taken into account during the selection of proposed

groundwater monitor well locations.

1.4.3 Air Photos

During the March 2003 meeting at EF1, Golder requested that EF1 obtain time-series aerial

photographs that document site conditions before, during, and following EF1 construction. In

response, EFI provided black-and white and color photographs between 1949 and 2000. 0
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The purpose of the photographs include the following:

Identify the original shoreline of the peninsula and conversely, where fill materials were
placed in the west-adjacent lagoon during EF11 construction.

* Identify the area(s) within the termination boundary where native glacial deposits were
removed and fill materials emplaced during construction.

" Identify possible areas within the termination Boundary that may exhibit visual traces of
material/waste storage, filling, or altered surface conditions that may suggest a release.

The photographs that Golder analyzed are contained in Appendix*A. Golder's examination of

these photos indicates the following:

" None of the fill materials that were placed in the lagoon west of the EF 1 peninsula are present
within the Termination Boundary. The construction photos are consistent with EFI
descriptions in that native glacial materials were removed to the bedrock surface during the
construction of the reactor/containment building. The construction of the FARB is not
documented on any of the photos.

* There are no readily discernable areas on post-construction photos that suggest the presence
of a surficial release or the accumulation of waste materials.

1.5 Summary of Areas Of Concern

On the basis of Golder's EF1 site visits, discussions with EFI managers and contract engineers,

and the analysis of underground conduits, Golder has summarized in Table 1 the following Areas

of Concern, and the bases thereof, where groundwater characterization is warranted:

Reactor/Containment Buildin : In addition to emissions from the core itself, EFM identified a

condensate drainage pipe that potentially discharged radioactive condensate from the

aboveground containment structure. Possible contamination derived from theses features will be

tested by EFT-6S in the shallow zone and by EFT-6D in the bedrock.

Sodium Tunnel: Although there have been no known releases of primary sodium in the tunnel,

the EFT-5S/D well pair will be used to test for possible past leakage from the tunnel. The

monitoring location is situated downgradient from the highest concentration of bends in the

primary sodium conduits.
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Sodium Galleries: Because the secondary sodium system contained small quantities of tritium,

monitoring is proposed downgradient from the West and East Sodium Galleries, at EFT-6S and

EFT-6D well pairs, depending on the hydraulic gradient(s) in the respective zone. As with the

sodium tunnel, there have been no known releases of secondary sodium.

Fission Products Detection (FPD) Building: EFI identified a drainage pipe on the east side of

the FPD Building that potentially discharged radioactive condensate from the building interior.

This potential release point will be monitored by well EFT-6S.

Health Physics Building: Drains from several employee wash locations and the lab drained to

the sump located at the east end of the building. To test for possible leakage from the sump,

EFT-7S will be installed.

Liquid Radioactive Waste Line: Fluids that were collected at the Health Physics Building sump

were routed around the north side of the FARB. EF1 personnel have indicated that corrosion was

suspected along a previously-abandoned portion of the line. To test for contamination in this

area, EFT-9S will be installed.

Fuel and Repair Building: Monitoring is proposed downgradient of the Hot Sump, the Cut-Up

and Decay Pools, the repair pit, and the waste tanks. Because installation of wells inside the

FARB is not practicable, well pairs EFT-2S/D and EFT-4S/D will be installed along the east (i.e.,

downgradient) side of the building. A third monitor well pair that was originally intended to be

located east of the FARB, EFT-3S/D, will not be installed. The initial round of drilling (i.e., the

EFT-l, EFT-2, and EFT-5 locations) revealed that the horizontal hydraulic gradient in the

bedrock is to the southeast, as opposed to an original inferred gradient directly toward Lake Erie.

Due to this difference, the EFT-3S/D well pair was eliminated, and the location of the EFT-4S/D

well pair was relocated to the north, closer to and downgradient of the FARB.

Waste Gas Stack: Monitor well EFT-8S is proposed at the former stack location to test for

radioactivity due to possible releases of radioactive condensate that may have precipitated from

waste gases.

One well pair, EFT-1 S/D, will be installed immediately inside the Termination Boundary in order

to test for possible upgradient radioactivity from off-site sources. If no radioactivity above
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ambient conditions is observed, radiological test results for groundwater samples from these wells

will be used in conjunction with the EF2 background wells (see Section 2.4) to determine

background.radioactivity for the EF1 site.

Section 3 presents proposed monitor well locations and depths in relation to each AOC, and

specific features within the AOC.

EFJ-GW-WorkPlan-Rev2.doc.doc Golder Associates



EF I Termination Plan: Groundwater Characterization Revision Level: 2
August 2005 10 023-8793

2.0 OBJECTIVES AND ACTION LIMITS

The overall objective of the groundwater characterization is to support the license termination of'

EF1 by determining whether former operations resulted in radiological contamination that

exceeds background conditions. The following sections describe the objectives in more detail,

and provide specifications for the manner in which analytical results shall be compared to

relevant and appropriate regulatory criteria.

2.1 Objectives

In determining whether radiologic contamination of groundwater has occurred at EF11, the

following project-specific objectives will be met:

" Define the range of background values for potential radiological contaminants,.

" Through analysis of groundwater from locations adjacent to and/or downgradient of the
AOCs described in Section 1.5, determine whether radionuclides are present due to EF1
activities.

2.2 Radionuclides of Concern

Based on discussions with EF1 personnel, a review of the radionuclides contained in the

American Nuclear Society's EF1 compilation (1979), and based on Golder's experience at other

nuclear sites, groundwater samples will be analyzed at a minimum for the following ROCs:

Tritium (3H), 22Na, 60Co, 90Sr, 99Tc, 137Cs, 226Ra, 228 Ra, U Isotopes

As discussed in Section 3.6, other non-radiological contaminants of concern (COCs) may be

detected during field screening. During the drilling activities described in Section 3.3, Golder

will record evidence of possible hydrocarbon contamination based on discoloration and or odors.

2.3 Regulatory Criteria

Analytical results for groundwater samples will be compared to thresholds defined by the NRC's

License Termination Rule for residual radioactivity, in terms of dosage (i.e., millrems/year).

Possible radioactivity from individual ROCs will be measured. The total radioactivity will be

summed and compared to background levels as described in Section 2.4.

0
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2.4 Definition of Background Levels

In order to determine whether possible radioactive contaminant concentrations in groundwater at

EFM exceed ambient conditions and can therefore be attributable to releases at EF1, analytical

results for ROCs in the wells specified in Section 1.5 will be compared to the same types of

analyses of groundwater samples that will be collected from four EF-2 background monitoring

wells (GW-1 through GW-4) that were installed in July 2003 at locations south and west of EF1,

near the EF2 perimeter, at distances of over 1,000 feet from the Controlled Area boundary at EF 1.

These background well locations are shown in Figure 1.

Upgradient well pair EFT-IS/D, located just inside the Termination Boundary, will be used to

determine whether radiological contamination exists upgradient of the Termination Boundary. If

no contamination is identified at this location, the results from the EFT-1 S/D will also be used to

determine background radionuclide concentrations.

Upper confidence limits for emission measurements and analytical results for ROCs will be

calculated using values from the upgradient and/or background monitoring wells, provided that

potentiometric groundwater elevations indicate that groundwater cannot migrate from the AOCs

at EF1 to any of these well locations. Results from the downgradient wells at locations EFT-

2S/D through EFT-9S will be compared to the UCLs to determine whether radiologic

contamination has occurred, and will be compared to relevant cleanup criteria to determine

whether remedial action may be warranted.
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3.0 METHODS

In 'order to meet the Objectives of the groundwater characterization, EF 1 will install 'a total of 13

monitor wells at a total of nine locations within the Termination Boundary, including five well

pairs. The wells will be installed in an iterative fashion in order to initially determine the

horizontal hydraulic gradient before completing the monitoring system. During drilling, samples

of fill, glacial deposits, and bedrock will be screened for radioactivity. An overview of the

proposed sequence for the monitor well system is described in Section 3.1, and in detail in the

ensuing sections.

3.1 Overview of Technical Approach

The proposed Termination Plan monitoring well system is shown on Figure 2, and summarized in

Table 1. From start to finish, the groundwater characterization will consist of the following steps

and activities:

" During drilling and following well installation, the primary objective will be to test for
radioactivity by vertically screening soil samples, and through subsequent groundwater
sample collection from the completed monitor wells. During drilling, soil samples will be
screened for radioactivity, as well as other possible environmental contaminants such as
petroleum hydrocarbons, solvents, and for possible pre-contaminated fill materials (e.g.,
foundry sand).

" Before installing the entire monitor well system, three monitor well pairs (i.e., each
containing one shallow well and an adjacent deeper well) will be installed, casing elevations
surveyed, and groundwater elevations measured, in order to preliminarily resolve the
horizontal hydraulic gradient in the fill or glacial deposits and in the bedrock. Assuming that
the horizontal gradient in both zones is predominantly to the east, the remaining wells will be
installed at the proposed locations as shown in Figure 2. The final locations of any of the
wells may be altered slightly to compensate for underground utilities and/or variations from a
due easterly groundwater flow direction.

* The groundwater samples will be analyzed by Detroit Edison's own laboratory and/or a
contract laboratory for individual radionuclides. A minimum of four quarterly sample sets
will be collected. Background groundwater radioactivity levels will be measured by
installing an upgradient well pair inside the Termination Boundary and at the four EF2
background locations. The results from the downgradient monitor wells at EF1 will be
compared with results from the upgradient and backgrounds wells, and with criteria
developed by the NRC under its License Termination rules.

* The results of the characterization study will be contained in a detailed report that will
contain text, tables, figures, statistical evaluations of groundwater quality, and interpretations
regarding possible sources and migratory pathways of contaminated groundwater. The report
will be completed following a minimum of four quarterly sets of sample analyses.
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3.2 Sampling Locations

.Monitor well locations are summarized and described in Table 1 with respect to the AOCs that

are described in Section 1.5. Figure 2 depicts the proposed locations. Final locations may be

altered based on underground conduit locations as shown on design drawings, or as encountered

during drilling. Well locations may also be adjusted based on initial resolution of the prevailing

horizontal hydraulic gradient, as described below. Well pairs with an "S/D" designation indicate

that a shallow and a deep well pair will be installed. The other wells are to be installed with a

shallow screened interval only.

The upgradient well pair EFT-lS/D and two downgradient well pairs, EFT-2S/D and EFT-5S/D,

were installed in November 2003. In order to increase the likelihood the remaining wells are

installed downgradient of the respective AOCs, these initial three well pairs will be surveyed and

groundwater elevations calculated as specified in Section 3.9 and 3.11. The remaining well

locations may be modified based on this initial and subsequent hydraulic gradient analysis.

For example, an additional well, EFT-10S, was installed closer to and more immediately

downgradient of the west sodium gallery (Figure 2) beginning in June 2005, after the first few

sets of comprehensive water level measurements in late' 2004 and early 2005 consistently

indicated that the hydraulic gradient exhibited a southeastern component. During this time, it was

recognized that shallow well EFT-6S, by itself, may not be sufficient to adequately test for

possible impacts from the west sodium gallery.

3.3 Drilling and Formation Sampling

At locations EFT-1 S/D, EFT-2S/D, EFT-4S/D, and EFT-5S/D, the deep well will be installed

before the paired shallow well. This is so that the greatest amount of geologic and groundwater

quality profile information (i.e. radioactivity) can be obtained before selecting the optimal

screened intervals for each of the paired shallow wells.

In order to minimize the possibility of damaging nearby underground conduits, EF 1 proposes that

each borehole be initiated to a depth of approximately 10 feet using vacuum excavation, after first

using ground penetrating radar to check for possible underground features. Beyond the vacuum

pilot hole, the borehole will be completed depth using roto-sonic methods, in order to maximize

the percent recovery and resolution in observing the formations penetrated.
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Alternately, the wells may be installed using hollow-stem augers and a variety of rotary methods

in the bedrock, including coring and/or air rotary. In this situation, a ground-penetrating radar

unit, in conjunction with EF1 design drawings, would be used to check for possible subsurface

utilities before beginning a borehole with augers.

One important advantage of using a combination of vacuum and roto-sonic methods is the

minimization of waste soil volumes. This is a critical consideration in the event that the soil must

be disposed as low-level radioactive waste. Although the proposed drilling methods are typically

higher in cost relation to more commonplace methods (e.g., 10 - 50 percent, depending on total

job value) such as hollow-stem augers, the protection afforded to subsurface conduits and the

minimization of possible low-level radioactive waste soil outweighs the higher drilling cost. Drill

cuttings will be contained and staged on-site per site EFM radiation protection directions.

Shallow well EFT-10S will be installed manually by driving a 4-inch diameter conductor casing

into the fill materials that are situated between the West Sodium Gallery and the reactor Building

basement. The casing shall be driven using a 140-lb slid hammer that will be operated using

pulley system that is mounted on a tripod. The casing will be driven in increments of up to six

inches, followed by evacuation of the fill materials using either a hand auger or vacuum.

During drilling, a qualified Golder on-site engineer or geologist (see Section 4.1) will constantly

observe samples of the fill and/or native glacial deposits and bedrock and complete an in-field

boring log. Unconsolidated soil samples will be described in accordance with the Unified Soil

Classification System. The sample color will be described in accordance with a Munsell® soil

chart. Initial and stabilized groundwater levels and times will be recorded.

3.4 Bedrock Packer Testing

While drilling at locations EFT-1D and -6D, Golder will direct the completion of pumping test in

order to measure the transmissivity of the bedrock, as described in Section 3.10. At EFT-1D,

where the borehole will be drilled only eight to 10 feet into the bedrock, the sonic drill casing will

be seated into the top of the bedrock in lieu of using a packer to isolate the bedrock from the

overlying glacial till. If permeable glacial sediments (e.g., sandy, silty sand, or silt) are present in

contact with the top of the bedrock, a single packer will be used at the top of the bedrock.
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After reaching the bottom of the EFT-6D borehole at a target elevation of 539 feet MSL, the

transmissivity of the bedrock will be measured by means of pump testing over discrete vertical

intervals using a dual-packer system. The EFT-6D borehole is anticipated to encounter 17 to 20

feet of bedrock. This interval will be divided into three intervals approximately 6 to 7 feet long.

Each interval will be pump-tested as described in Section 3: 10.

The results of the pump/packer testing will be used in conjunction with observations of fracturing

in the bedrock core that will be retrieved during drilling to: a) select the screened interval for

EFT-6D (see Section 3.7); and b) estimate the groundwater flow velocity in the bedrock (Section

3.10).

3.5 Field Screening for Radioactivity

Although the focus of this work is on possible radiological contamination in groundwater, during

drilling unconsolidated returns will be screened for radionuclides in unsaturated soil that could

leach to groundwater. For each 2-foot interval, a portion of the formation returns will be stored in

an appropriate container for possible future laboratory analysis. Each retained sample will then

be screened for radioactivity using a hand-held frisker or similar detection device.

Below the water table, formation returns including bedrock core fragments will also be screened

for radiological contamination. If detected, elevated readings will provide guidance on the

optimal setting for monitor well screened intervals adjacent to or downgradient of the AOCs.

Field screening measurements for radioactivity will aid in the selection of the screened interval

for bedrock well EFT-6D.

3.6 Field Screening for Non-Radiological Contamination

During drilling, formation returns above the water table will be examined for other possible yet

unlikely types of contamination, including:

* Petroleum hydrocarbons.

* Solvents.

* Foundry sand (e.g., heavy metal contamination).

During drilling, Golder will note possible odors and/or discoloration that may be indicative of the

above types of contamination.
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3.7 Monitor Well Construction and Installation

The design configuration of the shallow and deep monitor well construction is shown in Figure 4.

Monitor wells and screens will be constructed of 2-inch diameter Schedule 40 PVC with

neoprene O-ringed flush joints. Well screens will be filter-packed to a depth approximately 2 feet

above the top of the screen, followed by a 2-foot-long seal formed from bentonite pellets. The

remainder of the borehole annulus will be grouted using a low-yield bentonite slurry (deep wells)

or bentonite chips (shallow wells). Monitor well heads in trafficked areas will be completed

inside aluminum flush-mount covers that will be set inside 2-foot-square cutouts. Well heads will

be cut horizontal. A lockable air-tight plug will be set inside the wellhead. Outside of trafficked

areas, well heads will be completed inside lockable 4-inch-square aluminum aboveground

protective covers. The annulus between the well head and cover will be backfilled with pea

gravel and a 1/16-inch weep hole drilled at the base of the cover.

Not including EFT-10S, monitor well screens will nominally be 5 feet long, unless field screening

indicates that a narrow vertical interval (e.g., 3 feet or less) of elevated radioactivity is present in

the saturated zone. In this event, the screen length will be shortened in an effort to measure S
maximum ROC concentrations within the interval.

Because well EFT-1 OS will be manually installed, and may have to be driven to the desired depth

with respect to the water table, a 1.25-inch diameter galvanized steel well with stainless steel

screen with a drive point will be installed through the borehole conductor casing (Section 3.3).

The well annulus will then be completed as described above, and the well will be developed as

described in Section 3.8. The well head will be also completed inside a steel 4-inch-square

protective cover.

Monitor wells will be set to the desired depth, as summarized below:

" Shallow monitor wells will be set such the top of the screens is approximately one foot below
the water table. This screen setting is desirable in order to permit both "slug-in" and "slug-
out" measurements for hydraulic conductivity (see Section 3.10). and to avoid incorporating
recent meteoric recharge into groundwater samples.

" Deep monitor wells at EFT-1D, -2D, -4D, and -5D will be installed such that the bottom of
the screen is set 8 to 10 feet into the bedrock.

EF1-GW-WorkPlan-Rev2.doc.doc Golder Associates



EF1 Termination Plan: Groundwater Characterization Revision Level: 2
August 2005 17 023-8793

At EFT-6D, the screened interval (i.e. 5-foot-long screen and two feet of filter sand) will
coincide with the occurrence of maximum radioactivity and/or fracturing in the bedrock. If
measurements of radioactivity are consistent within the entire bedrock borehole, the screened
interval will coincide with the highest degree of fracturing, as determined by pump test
results and observations of bedrock cores. If a distinct zone of elevated radioactivity is
detected, the screened interval will be set accordingly, regardless of fracture frequency. If no
fracturing or elevated radioactivity is noted, the bottom of the screened interval will be placed
at an elevation equal to the bottom of the reactor basement. If open borehole remains below
the bottom of the EFT-6D well screen, it will be backfilled with bentonite pellets, followed
by 12 inches of filter sand.

3.8 Monitor Well Development

After installing the well screen filter pack, the screened interval will be developed in order to

remove fine-grained materials in the filter pack and surrounding formation that can adsorb ROCs

and other possible contaminants (e.g., non-radioactive heavy metals) and thus yield non-

representative laboratory analyses, and that can impede sample pump performance. Each well

will be developed by means of frequent surging and overpumping, until measurements of field

parameters such as pH, specific conductivity have stabilized and turbidity has been minimized. In

low yield situations, the well may be developed by manually bailing until the development

criteria have been satisfied.

3.9 Groundwater Sampling and Elevation Measurements

Once development is complete, a groundwater sample will be collected from each of the new

monitor wells. Before collecting groundwater samples, static groundwater elevations will be

measured using an electronic meter to the nearest 0.01-foot. Sampling will be conducted using a

peristaltic pump and disposable polyethylene tubing to purge and sample each well, following

guidelines for low-flow sampling developed by the MDEQ and USEPA. While purging each

well at a maximum rate of 0.5 L/min, Golder or an alternate will perform field measurements of

pH, specific conductivity, turbidity, dissolved oxygen (DO), oxidation reduction potential (ORP),

and salinity using a Horiba Model U-10 groundwater quality multi-meter or equivalent that will

be calibrated a minimum of four times daily. Purging will progress until each of these parameters

and the pumping water level have stabilized within prescribed tolerances over three consecutive

measurements at 5-minute intervals.

After achieving stabilization, the sample containers will be filled while maintaining the same low-

flow purging rate (i.e., < 0.5 L/min). The samples will be filtered using a pre-cleaned in-line
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filter with a nominal aperture of 0.4 5-p. The sample containers will be preserved in accordance

with USEPA protocol, including the use of nitric acid for samples to be analyzed for metal ROCs,

in order to achieve a sample pH of less than 2 standard units.

In the event that a well is extremely low yielding (e.g., <0.1 L/min) such that low-flow sampling

is not practical, the well will be purged by periodically bailing three times the volume of water in

the well and screen. Upon removing this prescribed volume, a sample will be collected from the

well within an estimated maximum 24 hour period using a bailer and following the sample

filtration and preservation protocol described above.

In the situation involving EFT-9, which in 24 hours does not yield the minimum required sample

volume of 1 liter that is necessary for the analytical program specified in Sections 2.2 and 4.2.6, a

composite sample will be generated by periodically removing groundwater from the well over a

period of several weeks. At EFT-9, DTE may use low flow techniques (i.e., peristaltic pumping)

to obtain the sample in lieu of using a bailer. Because of the extreme low yield from this well, the

measurement of field parameters as specified in Section 3.9 will be made using the groundwater

that is initially purged from the well. EF-I's observations to date indicate that more than one

calendar quarter may be necessary to accumulate as much as 1 liter of sample groundwater.

3.10 Hydraulic Conductivity Testing

In order to estimate groundwater flow velocity in the bedrock and unconsolidated deposits at

EF 1, the hydraulic conductivity of these formations will be measured at a minimum of three and a

maximum of five locations in the shallow zone and three in the bedrock, including EFT-6D. The

measurements will consist of the following approaches:

The hydraulic conductivity of the unconsolidated deposits and/or fill will be measured
using single-well slug tests. Tests will be conducted in shallow wells that: a) contain at
least two feet of groundwater, and will be run in wells that are installed in variety of
materials in order to evaluate the range in flow velocities. The tests will be performed by
rapidly displacing the water level in a well, while recording the rate of water level
recovery. Values for K will be calculated using the method Bouwer and Rice (1989)
within a software program that allows analysis of the data by means of statistical and
manual curve matching. Analysis. of the slug test plots will take into account that the
filter sand may be one or more orders of magnitude greater than the surrounding
substrate.

* Slug test-derived values for K in the unconsolidated sediments will be supplemented with
grain size distribution analyses of saturated samples from the same locations, using
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ASTM Method D-422-63. The analyses will be performed on material to be obtained
from the most permeable interval within the monitor well screened intervals. This
interval will be selected qualitatively on a visual basis.

In the bedrock, Golder will direct pump tests of open boreholes. The tests will be
performed after purging the borehole to remove frne-grained residues from the rock and
fracture surfaces. At EFT-6D, the tests will be performed for each packer test interval
(Section 3.4). Golder anticipates that each pumping test will last up to an hour, at a rate
up to 5 gallons per minute. For each test, the discharge rate will be maintained constant
until the pumping water level stabilizes. Based on the results of the packer tests and
fracture frequency observed in bedrock cores, Golder will estimate an effective fracture
aperture and whole rock fracture porosity. This value in turn will be combined with the
measured transmissivity values and the hydraulic gradient to estimate groundwater flow
velocity in the bedrock.

3.11 Surveying

The July 2003 EF1 background and each new EF1 monitor wells will be surveyed by a licensed

surveyor. Casing and ground elevations will be surveyed to third-order accuracy (e.g., to the

nearest 0.01-foot) in reference to a U.S. Geologic Survey vertical benchmark. Locations will be

surveyed to the nearest 0.1-foot in reference to local permanent features, or a local grid system.

Casing elevations will be used to: a) calculate groundwater potentiometric elevations from which

horizontal and vertical hydraulic gradients will be determined; and b) ascertain that the EF2

background well locations are not located downgradient of any of the EF1 AOCs.
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4.0 QUALITY ASSURANCE AND QUALITY CONTROL

This section specifies the data management, acquisition, validation, and assessment procedures by

which the results of the groundwater characterization will be used to meet project objectives.

Data resulting from this investigation will be evaluated to determine whether historical operations

at EF1 have resulted in releases of contaminants to groundwater in concentrations that exceed

State and/or Federal criteria. The groundwater characterization at EF1 will include radiological

surveys, subsurface soil sampling from borings, groundwater monitoring well installations,

groundwater sampling, and may include other miscellaneous tasks.

These Quality Assurance and Quality Control (QA/QC) measures have been prepared using NRC

Publication NUREG-1575, which is the Multi-Agency Radiation Survey Manual (MARSSIM), as

a guidance document with regard to overall content. MARSSIM was developed as a

collaborative between the U.S. Environmental Protection Agency, the Departments of Defense

and Energy, and the Nuclear Regulatory Commission in order to provide detailed guidance for

planning, implementing, and evaluating environmental and facility radiological surveys

conducted to demonstrate compliance with a dose or risk-based regulation.

4.1 Project Management

4.1.1 Project Organization And Responsibilities

The groundwater characterization will be directed and executed by the following individuals from

EF 1 and Golder Associates:

Project Managers: EF 1: Jon Couillard, Radiological Engineer; Golder: David Regalbuto, C.P.G.

These project managers will serve as the primary point of contact for all activities to be carried

out under the work plan, and will be responsible for monitoring adherence to the work plan, for

maintaining and controlling the schedule and budget. EF 1 will keep the NRC informed as to the

status of the activities within the Termination Boundary; Golder will support communications

with the NRC. The groundwater characterization Project Manager for EF1 will report on a

regular basis to Lynne Goodman, who manages all operations at EF 1.

0
EF1-GW-WorkPlan-Rev2.doc.doc Golder Associates



EF1 Termination Plan: Groundwater Characterization Revision Level: 2
August 2005 21 023-8793

Field Team Leader: Danny Yip, E.I.T., Golder Associates

The Field Team Leader is responsible for documenting and executing the work in accordance

with this work plan, for well construction, installation, and development, and for keeping Golder

and/or the EFl project manager informed on a regular basis, including conditions that may

warrant deviations from the work plan.

Quality Assurance Lead: Douglas Morell, P.E., Golder Associates.

The Golder Project Manger will maintain approximately daily communication with the Quality

Assurance Lead regarding progress, observations, and the possible need to deviate from the work

plan during well construction, installation, and development. Golder's Quality Assurance Lead

shall have the necessary independence and authority to identify conditions adverse to quality and

to systematically seek corrective action. EF1 maintains an internal quality assurance program.

Health and Safety Officer: Jon Couillard, Radiological Engineer

EF1 Project Manger Jon Couillard will also serve as the Health and Safety Officer. He will be

responsible for monitoring potential health and safety hazards on-site during field work, including

handling potentially radioactive materials. The Health And Safety Officer has the responsibility

and authority to halt field activities resulting from unacceptable health and safety hazards, and

report such conditions to the Golder Project Manager and EF1 Manager Lynne Goodman.

4.1.2 Analytical Laboratories

All analyses for ROCs shall be coordinated with EF2's Radiation Protection Department and

shall be performed in compliance with EF2's QA plans and analytical procedures. Services of

alternate qualified laboratories may be procured for radioactive sample analysis.

4.1.3 Data Quality Objectives

As summarized in Section 2, the overall objective of the groundwater characterization is to

determine whether former EF1 operation resulted in radiological contamination of groundwater

that could pose an adverse health risk for future land use. Therefore, the overall requirement for

data quality is that analyses be performed to a degree of precision that meets license termination

criteria.
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Goals for data representativeness have been addressed qualitatively by the specification of

sampling locations, depths, and intervals as previously described in Section 3. Objectives for the

completeness of this investigation shall require that contractually or procedurally established

requirements for precision and accuracy be met for at least 90% of a selected 10% validated set.

Failure to meet this criterion shall be documented and evaluated in the validation process

described in Section 4.4.2; corrective action shall be taken as warranted. Any specific data set

used to make a decision will be 90% complete.

4.2 Measurements And Data Acquisition

4.2.1 Sample Acquisition

All drilling activities and soil sampling shall be in compliance with the specifications set forth in

Section 3.3; all groundwater sampling shall comply with the specifications in Section 3.9.

Proposed sample locations are shown in Figure 2; the basis for these locations are described in

Section 3.2. The basis for selecting soil sampling depths and target monitor well screened

intervals are described in Sections 3.3 and 3.7, respectively.

4.2.2 Sample Container Selection

Sample container types, preparation requirements, special handling requirements, will be in

accordance with Detroit Edison's instruction.

4.2.3 Procedure Changes

Should deviations from the drilling and sampling methods contained in Section 3 be required to

accommodate unforeseen field situations, they will be initiated and documented in writing by the

Field Team Leader or engineer obtaining samples in concert with discussion with the Golder and

EFl Project Manager.

4.2.4 Sample Custody

All samples obtained during the course of the groundwater characterization shall be logged in

real-time on a Chain of Custody form from the point of origin to the destination laboratory, in

order to ensure the maintenance of sample integrity and identification throughout the analytical

process. All analytical results shall be controlled as permanent project quality records.
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4.2.5 Calibration Procedures

Calibration of all measuring and test equipment, whether in existing inventory or purchased for

this investigation, shall be controlled and documented as required by Detroit Edison's Fermi 1

Quality Assurance Manual. Routine operational checks for field equipment shall be as defined

within applicable procedures. All calibration requirements applicable to analytical laboratory

equipment shall be as defined by laboratory QA plans and/or applicable standard analytical

methods.

4.2.6 Analytical Procedures

Groundwater samples shall be analyzed for the ROCs listed in Section 2.2 per Fermi 2 Radiation

Protection Department protocol, not including the hard-to-detect ROCs that require specialized

analysis equipment not available at Fermi 2. All analytical procedures shall require the use of the

standard units, detection/quantitation levels, and methodology, to facilitate the comparability of

data sets in terms of precision and accuracy. All approved procedures shall be retained in the

project quality records and shall be available for review on request.

As indicated in Section 4.1.2, Detroit Edison will contract an independent laboratory for analyses

for hard-to-detect ROCs. Detroit Edison will determine the frequency the contracted laboratory

will be used to perform analysis for hard-to-detect ROCs. In this situation, the contracted

laboratory will use the following procedures:

3H Liquid Scintillation
22Na Gamma Spectrometry
60Co Gamma Spectrometry

90Sr Liquid Scintillation/ Chrenkov Method

99Tc Liquid Scintillation
'37Cs Gamma Spectrometry

226Ra Alpha or Gamma Spectrometry

228 Ra Gamma Spectrometry

U (all) Alpha Spectrometry
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4.2.7 Internal Quality Control

All analytical samples shall be subject to in-process Quality Control measures in both the field

and laboratory. Unless otherwise specified, the following minimum field QC requirements shall

apply.

* Field Duplicate Samples. For each shift of sampling activity under an individual
sampling subtask, one duplicate shall be collected for every 20 or fewer
samples. Duplicate samples shall be retrieved from the same sampling
location using the same equipment and sampling technique, and shall be
placed into two identically prepared and preserved containers. All field
duplicates shall be analyzed independently to assess the magnitude of field
variability and the need for more duplicates.

" Split Samples. Field or field duplicate samples may be split in the field and sent to
an alternative laboratory as a performance audit of the primary laboratory.

* Field Blanks. Field blanks shall consist of pure deionized distilled water,
transferred into a sample container at the site and preserved with the reagent
specified for the analytes of interest. Field blanks are used as a check on
reagent and environmental contamination, and shall be collected at the same
frequency as field duplicate samples.

" Equipment Rinsate Blanks. Equipment blanks shall consist of pure deionized
distilled water washed through decontaminated sampling equipment and
placed in containers identical to those used for actual field samples.
Equipment blanks are used to verify the adequacy of sampling equipment
decontamination procedures, and shall be collected at the same frequency as
field duplicate samples where applicable.

* Quality Control Reference Samples. A QC reference sample shall be analyzed
daily.

4.2.8 Preventive Maintenance

All measurement and testing equipment used in the field and laboratories that directly affect the

quality of the field and analytical data shall be subject to preventive maintenance in accordance

with Golder, EF1, EF2, and/or other contractor standard procedures.

4.3 Data Assessment

All analytical data shall be compiled, and reviewed by the laboratory prior to presentation for

validation as described in Section 4.4. Depending on the distribution and statistical

characteristics of the validated data and other AOC- or ROC-specific considerations, various

statistical and/or probabilistic techniques may be selected for use in the process of data

comparison or analysis. Methods used shall be documented and retained as project records. All
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field QC samples, as defined in Section 4.2.7, such as splits, blanks, and duplicates require

evaluation by the reviewer prior to use of the analytical results.

4.4 Data Reduction And Validation

4.4.1 Data Reduction And Data Package Preparation

All analytical laboratories shall be responsible for preparing a detailed data package that includes

identifying samples, sampling and analysis dates, raw analytical data, and reduced data. Outside

laboratories may also include quality control (QC) check data, equipment calibration data, and

documentation of any nonconformances affecting the measurement system in use during the

analysis of the particular group of samples.

4.4.2 Validation

Validation of completed data packages being prepared by Golder personnel will be performed

under the direction of Golder's Quality Assurance Lead. All such data packages shall be verified

and 10% by random selection shall receive full validation. Data packages prepared by EF 1 staff

shall receive a technical review.

4.4.3 Final Review And Records Management Considerations

All analytical data verification and validation reports and supporting data packages prepared by

Golder Associates shall be subject to a final technical review by Golder's Project Manager.

Reports prepared by EF1 staff members shall receive a technical review by another staff member

or by a member of the EF2 staff. This review shall be performed before submittal of final data

packages to regulatory agencies or before inclusion in reports or technical memoranda. All

verification and validation reports, data packages, and review comments shall be retained as

permanent project quality records.

4.4A4 Requirements For Handling Unacceptable Or Suspect Data

Data errors or procedural discrepancies related to laboratory analytical processes shall prompt

data requalification, requests for reanalysis, or other appropriate corrective action by the

responsible laboratory. If problems are observed with validated data, either as part of the data

assessment process described in Section 4.3, or if separately observed by any of the project team,

the data shall be documented as a nonconformance and corrective action initiated.
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4.5 Corrective Action

Corrective action requests shall be documented and dispositioned by Golder's Project Manager or

other appropriate project personnel. Corrective action reports shall identify the affected

requirement, the probable cause of the deviation, data which may have been affected by the

deviation, and the corrective action required both to resolve the immediate situation and to reduce
/

or preclude its recurrence. All documentation related to corrective action shall be routed to the

project quality records upon completion or closure for retention in compliance with EF 1 Quality

Assurance protocol, and shall be made available for NRC review.

Calibration errors related to laboratory analytical processes that may be observed in the data

validation activities shall prompt requests for reanalysis or other appropriate corrective action by

the responsible laboratory. If sample holding time requirements are compromised, insufficient

sample material is available for reanalysis, or any other condition prevents compliance with

governing analytical methods and data validation protocols, the situation shall be brought to the

attention of the EF 1 Project Manager and rectified in compliance with the requirements of EF2's

internal laboratory QA protocol.

Data sets that fail the completeness criterion shall be documented and controlled as specified in

Section 4.1.3. Corrective action may include validation of a separate data set, reanalysis,

resampling, or other actions as determined appropriate through the corrective action process.

4.6 Glossary

Accuracy: For the purposes of environmental investigations, accuracy may be interpreted as the
measure of the bias in a system. Sampling accuracy is normally assessed through the evaluation
of reference samples and split samples.

Comparability: For the purposes of environmental investigations, comparability is an expression
of the relative confidence with which one data set may be compared with another.

Completeness: For the purposes of environmental investigations, completeness may be
interpreted as a measure of the amount of valid data obtained from a measurement system
compared to the total data expected under correct normal conditions.

Deviation: For the purposes of environmental investigations, deviation refers to an approved
departure from established criteria that may be required as a result of unforeseen field situations
or that may be required to correct ambiguities in procedures that may arise in practical
applications.

Equipment Blanks: Equipment blanks consist of pure deionized, distilled water washed through
decontaminated sampling equipment and placed in containers identical to those used for actual
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field samples. They are used to verify the adequacy of sampling equipment decontamination
procedures, andare normally collected at the same frequency as field duplicate samples.

Field Blanks: Field blanks for water analyses consist of pure deionized, distilled water,
transferred to a sample container at the site and preserved with the reagent specified for the
analytes of interest. They are used to check for possible contamination originating with the
reagent or the sampling environment, and are normally collected at the same frequency as field
duplicate samples.

Field Duplicate Sample: Field duplicate samples are samples retrieved from the same sampling
location. using the same equipment and sampling technique, placed in separate, identically
prepared and preserved containers, and analyzed independently. Field duplicate samples are
generally used to verify the repeatability or reproducibility of analytical data, and are normally
analyzed with each analytical batch or every 20 samples, whichever is greater.

Nonconformance: A nonconformance is a deficiency in the characteristic, documentation, or
procedure that renders the quality of material equipment, services, or activities unacceptable or
indeterminate. When the deficiency is of a minor nature, does not effect a permanent or
significant change in quality if it is not corrected, and can be brought into conformance, with
immediate corrective action, it shall not be categorized as a nonconformance. If the nature of the
condition is such that it cannot be immediately and satisfactorily corrected, however, it shall be
documented in compliance with approved procedures and brought to the attention of management
for disposition and appropriate corrective action.

Precision: Precision is a measure of the repeatability or reproducibility of specific measurements
under a given set of conditions. The relative percent difference (RPD) is used to assess the
precision of the sampling and analytical method. RPD is a quantitative measure of the variability.
Specifically, precision is a quantitative measure of the variability of a group of measurements
compared to their average value. Precision is normally expressed in terms of standard deviation,
but may also be expressed as the coefficient of variation (i.e., relative standard deviation) and
range (i.e., maximum value minus minimum value). Precision is assessed by means of
duplicate/replicate sample analysis.

Quality Assurance (QA): For the purposes of environmental investigations, QA refers to the
total integrated quality planning, quality control, quality assessment, and corrective action
activities that collectively ensure that the data from monitoring and analysis meet all end user
requirements and/or the intended end use of the data.

Quality Assurance Project Plan (QAPP): The QAPP is an orderly assembly of management
policies, project objectives, methods, and procedures that defines how data of known quality will
be produced for a particular project or investigation.

Quality Control (QC): For the purposes of environmental investigations, QC refers to the
routine application of, procedures and defined methods to the performance of sampling,
measurement, and analytical processes.

Range: Range refers to the difference between the largest and smallest reported values in a
sample, and is a statistic for describing the spread in a set of data.

Reference Samples: Reference samples are a type of laboratory quality control sample prepared
from an independent traceable standard.
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Replicate Sample: Replicate samples are two aliquots removed from the same sample container
in the laboratory and analyzed independently.

Representativeness: For the purposes of environmental investigations, representativeness may
be interpreted as the degree to which data accurately and precisely represent a characteristic of a
population parameter, variations at a sampling point,' or an environmental condition.
Representativeness is a qualitative parameter that is most concerned with the proper design of a
sampling program.

Split Sample: A split sample is produced through homogenizing a field sample an d separating
the sample material into two equal aliquots. Field split samples may be routed to separate
laboratories for independent analysis, generally for purposes of auditing the performance of the
primary laboratory relative to a particular sample matrix and analytical method.

Validation: For the purposes of environmental investigations, validation refers to a systematic
process of reviewing data against a set of criteria to provide assurance that the data are acceptable
for their intended use. Validation methods may include review of verification activities, editing,
screening, cross-checking, or technical review.

Verification: For the purposes of environmental investigations, verification refers to the process
of determining whether procedures, processes, data, or documentation conform to specified
requirements. Verification activities may include inspections, audits, surveillance, or technical
review.
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5.0 HEALTH AND SAFETY PLAN

The field work described in this work plan will be conducted in accordance with a separate

Health and Safety Plan and job hazards evaluation that takes into account the physical and

potential chemical/radiological hazards associated with drilling, sampling, and the possible

presence of radioactivity in the media that will be encountered.
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6.0 PROJECT IMPLEMENTATION

Detroit Edison seeks to initiate the activities specified in Section 3 before the end of 2003. The

scope of the groundwater characterization will include the following activities:

Activity Description

1 Install first three well pairs, in order to verify/resolve hydraulic gradient. (1 week)

Hydrogeologic data reduction: borehole logs, well construction diagrams;

2 groundwater potentiometric surface maps; discussion between EF1 and Golder
Associates Inc. regarding subsequent drilling locations based on hydraulic gradients.
(<1 week)

3 Discussion with NRC regarding results of the above data. (1 day)

4 Complete monitor well installation. (2 weeks)

5 Sample wells. (1 week)

6 Groundwater analyses, data reduction and validation. (1 month)

7 Complete report of interim findings to Detroit Edison. (1 month)

8 Quarterly groundwater sampling, analysis, data reduction and validation.

9 Quarterly groundwater sampling, analysis, data reduction and validation.

10 Quarterly groundwater sampling, analysis, data reduction and validation.

Prepare summary report of groundwater quality for previous year; including
11 recommendation regarding possible need to extend sampling duration. Complete,

report approximately 12 months following completion of Activity No. 5.

EF1-GW-WorkPlan-Rev2.doc.doc Golder Associates



EF 1 Termination Plan: Groundwater Characterization Revision Level: 2
August 2005 31 023-8793

7.0 REFERENCES

1. Enrico Fermi Atomic Power Plant, Part B Revised License Application, Technical

Information and Hazards Summary Report. Power Reactor Development Corporation, 1956.

2. Fermi 2 Updated Final Safety Analysis Report. Detroit Edison Company, May 2002

(Revision 11).

3. Applicant's Environmental Report (Operating License Stage), Enrico Fermi Atomic Power

Plant Unit 2. Detroit Edison Company, 1974.

4. Detroit Edison Drawings Nos. 6C721W-7, September 1976; and 6C721-1902-3, March 1961.

5. National Oceanic and Atmospheric Agency: Water Levels for Station No. 9063090 Fermi

Power Plant, MI (http://www.glakesonline.nos.noaa.gov/geographic.html).

6. Fermi-I : New Age for Nuclear Power : A History of the Enrico Fermi Atomic Power Project.

American Nuclear Society, 1979.

EFI-G W- WorkPlan-Rev2.doc.doc Golder Associates



TABLES

EFI- G '- WorkPlan-Rev2.doc.doc Golder Associates



TABLE I
PROPOSED MONITOR WELLS

GROUNDWATER CHARACTERIZATION WORK PLAN
FERMI 1 LICENSE TERMINATION PLAN

Well Hydraulic Area of Concern Basis for Monitor Well Installation
Position

I S/D Upgradient Controlled Area Background groundwater quality; detect possible upgradient contamination.
Downgradient Health Physics Building Sump; FARB Hot Radioactive fluids were collected in Health Physics Building drainage system and routed to FARB,

Sump and Waste Tanks Hot Sump and waste tanks inside FARB collected radioactive fluids.

4S/D Downgradient FARB Pools and Health Physics Building Water in FARB cut-up and decay pools was in contact with spent fuel rods; drains in Health

Physics received low-level radioactive waste water. Possible leakage of primary (radioactive)

5S/D Downgradient Sodium Tunnel, Reactor, Sodium and Gas sodium to tunnel and other buildings along circulatory route;
Buildings

Secondary (non-radioactive) sodium system contained tritium; radioactive condensate may have
Downgradient East Sodium Gallery; Fission Products discharged to ground near northeast comer of FPD building exterior; radioactive condensate may

6S/D Detector (FPD) Building, and Reactor have discharged to ground along northeast portion of reactor building exterior; possible

subsurface/bedrock impacts from reactor core/basement.

7S Adjacent Health Physics Building Possible leakage from sump at east end of building.

Interior atmospheres in FARB and Inert and Sodium Service Buildings were routed to the waste
8S Adjacent Waste Gas Stack gas stack, the foundation drain for which is a susceptible location for radioactive condensate

accumulation.
h Conduit Corrosion has been observed on this portion of the 2-inch wrought iron pipe adjacent to the

9S Adjacent Radioactive Liquid Waste Discharge nordu thetprinoteFAB
northwest portion of the FARB.

1;05 Downgradient West Sodium Gallery and Reactor Secondary (non-radioactive) sodium system contained tritium; possible subsurface impacts from
_reactor core/basement.

Notes: 1. Well numbers are preceded by the designation "EFT-" (i.e., "Enrico Fermi Termination" well)
2. "S" indicates that the well will be installed just below the water table in shallow fill or native glaciolacustrine sediments.
3. "D" indicates that the well will be installed at or below the bedrock surface.
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- 6E721-43-1 (Scaled dimensions of
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FARB)
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- 6C721-1640-1 (FARB interior)
- 6E721-57-4 (East sodium gallery)
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building and drains)
- 6P721-1118-1 (Radioactive waste
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- 6P721-1836-20 (Fission products

detector building)

2. Monitor Well locations subject to change
based on surface conduit positions and
hydraulic gradient.
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APPENDIX A

HISTORICAL AIR PHOTOS
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APPENDIX B

BOREHOLE AND MONITOR WELL CONSTRUCTION LOGS
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Moist, dark grey, LEAN CLAY, non 4
laminated. (Glacial Lacustine) 2.5Y (T/1) 6

/6

E 56, 7

3Moist, mottled dark grey/dark greyish / 18.0 4 2

Sbrown, LEAN CLAY, laminated, traceken 0. 8 7
fine gravel. (Glacial Lacustine) 2.5Y(5/1) 5

820 Lietn2BdRc

o(4/1)/(4/2)/ 561.7
"Wet. LEAN CLAY 0 °(% 1

21.0

Moist dark grey, SILTY CLAY, non
laminated, trace fine gravel. (Glacial Till). 0 2

0001

25 557.2F

25.0

Moist, soft, grey, SILTY CLAY trae fine o 4gravel. (Glacial Till )2.5Y(5/1 ) 5
'. "554.7
•3• 27.5

SLimestone Bed Rock 0 •i

3521 546.71

I1!30

570

I

5651 1 n

]

0

560

--F
0

5551-

5501 1 1 1 1 1

WELL CONSTRUCTION LEGEND

C asing: 2" Schedule 40 PVC with o-rings

at flush joints.

S creen: 2" Scedule 40 PVC with 0.01"
machined slots.

Filter Sand No. 5 Silica

, Lower Seal: Bentonite pellets

Upper Seal: Bentonite chips

Grout: Bentonite slurry

Cement

NOTES:

1. Each well installed in separate
borehole.

2. Upper portion of each borehole
advanced past possible utilities using
vacuum.

3. Each well head set inside
4-inch-square aluminum cover.

z

z
T0

End of EFT-1D Boring @ 35.5 ft bgs

40

45

I I

35.5

0I
DEPTH SCALE I te LOGGED: DY

1 inch to 6.3 feet . • CHECKED: DR



PROJECT: License Termination DTE-Fermi 1

LOCATION: Newport, Michigan

PROJECT NUMBER: 023-8793

RECORD OF BOREHOLE EFT-2S/D
BORING DATE: 11/12/03

DRILLING CONTRACTOR: MPCI-FL

SHEET 1 OF 1

DATUM: USGS

(ow

a.
0

a
0

0

0

SOIL PROFILE

WELL CONSTRUCTION DETAILS
AND

GROUNDWATER OBSERVATIONS

EFT-2S EFT-2D
DESCRIPTION

Top of Pipe
Elev.583.15

Top of Pipe
Elev.582.94

PAVEMENT SURFACE (EST.)

E E

5 Clayey FILL.

1011 1

102&0

I

Moist, silty clay, trace fine gravel. (FILL)
1&.2604

Moist, soft, mottled grey/olive, LEAN
CLAY. (Glacial Lacustrine) 5Y (5/11)(4/3)

is

- 20

" 25

- 30

- 35

- 40

- 45

E
C

B

Moist, soft, mottled dark grey/olive grey,
LEAN CLAY, laminated. (Glacial
Lacustine) 5Y (4/1)Y(4/2)
Occ. peat seam (1" thick)

Moist, firm, grey, LEAN CLAY,
laminated, occ. reddish brown seam.
(Glacial Lacustrine) 2.5Y (6/1)

0

Moist, firm, light olive brown, LEAN
CLAY, occ. sand seam and pocket,
laminated. (Glacial Lacustrine) 2.5Y (5/4)

Moist, firm, dark yellowish brown, SILTY
CLAY, trace fine gravel. (Glacial Till)
10YR (4/4)

Moist, firm, dark grey, SILTY CLAY, trace
fine gravel. (Glacial Till) 10YR (4/1)

Moist, firm, dark grey, SILTY CLAY, trace
fine gravel. (Glacial Till) 10YR (4/1)
2" Rock fragment layer @ 28 ft and 29.2
ft bgs.

WELL CONSTRUCTION LEGEND

C asing: 2" Schedule 40 PVC with o-dngs

at flush joints.

Screen: 2" Scedule 40 PVC with 0.01"
machined slots.

1 Filter Sand No. 5 Silica

0 Lower Seal: Bentonite pellets

Upper Seal: Bentonite chips

Grout: Bentonite slurry

Cement

S oi tBSo Dolomite Bedrock.J~ ... ...
0

z

0

Z

0

0::

(3

(2

@1

End of Boring @ 38.5 ft bgs

NOTES:

1. Each well installed in separate
borehole.

2. Upper portion of each borehole
advanced past possible utilities using
vacuum.

3. Each well head set inside
4-inch-square aluminum cover.

M

C, DEPTH SCALE

1 inch to 6.3 feet

LOGGED: DY

CHECKED: DR
1 inch to 6.3 leet CHECKED: OR



PROJECT: License Termination DTE-Fermi 1

LOCATION: Newport, Michigan

PROJECT NUMBER: 023-8793

RECORD OF BOREHOLE EFT-4S/D
BORING DATE: 11125/03

DRILLING CONTRACTOR: MPC'rTL

SHEET 1 OF 1

DATUM: USGS

COW
M)W

1Wa
0

0
0

z

0
co

SOIL PROFILE

WELL CONSTRUCTION DETAILS
AND

GROUNDWATER OBSERVATIONS

EFT-4S EFT-4D
DESCRIPTION

-4.-I

Top of Pipe
Elev.587.16

GROUND SURFACEI EST.I

E

5 Clayey FILL. 702504

I0
Moist, soft, mottled dark grey/very dark
grey, LEAN CLAY. (Glacial
Lacustine)2.5Y (411V(311)

Moist, soft, mottled very dark grey/black,
LEAN CLAY, laminated. (Glacial
Lacustrine) 2.5Y (311)1(211)

15

F
20

25

to

C E

1" Peat seam
Moist; soft, mottled grey/olive brown,
LEANCLAY, laminated. (Glacial
Lacustrine) 2.5Y (5/1)1(4/3)
lnterbed 2" thick dark grey SILTY CLAY
la erfrom 16 to 17ft s.

oist, dark grey, medium to fine SAND.

Moist, firm, light olive brown, LEAN
CLAY, occ. sand seam and pocket,
laminated. (Glacial Lacustrine) 2.5Y (5/4)

Moist, firm, dark yellowish brown, LEAN
CLAY, some sand seam and pocket.
(Glacial Lacustrine) 10YR (4/4)

Moist, firm, olive brown, SILTY CLAY,
trace fine gravel. (Glacial Till) 2.5YR (4/4)

Moist, soft/firm, dark grey, SILTY CLAY,
trace fine gravel. (Glacial Till) 2.5Y (4/1)

WELL CONSTRUCTION LEGEND

C asing: 2" Schedule 40 PVC with o-rings
at flush joints.

Screen: 2" Scedule 40 PVC with 0.01"RD machined slots.

Filter Sand No. 5 Silica

]Lower Seal: Bentonite pellets

Upper Seal: Bentonite chips

Grout: Bentonite slurry

SCement

Moisttwet, grey, SILTY CLAY, some rock
fragments. (Glacial Till) 2.5Y (4/1)

0

z

C,

'C

35

Dolomite Bedrock.

40 -

45

End of Boring a 40 ft bgs
NOTES:

1. Each well installed in separate
borehole.

2. Upper portion of each borehole
advanced past possible utilities using
vacuum.

3. Each well head set inside
4-inch-square aluminum cover.

I~.&~1

C
DEPTH SCALE

I inch to 6.3 feet

LOGGED: DY

CHECKED: DR
1 inch to 8.3 feet CHECKED: DRL



PROJECT: License Termination DTE-Fermi 1 RECORD OF BOREHOLE EFT-5SID SHEET 1 OF 1

LOCATION: Newport, Michigan BORING DATE: 11114103 DATUM: USGS

PROJECT NUMBER: 023-8793 DRILLING CONTRACTOR: MPC/TTL

D SOIL PROFILE SAMPLES
0• 0

<0 0 WELL CONSTRUCTION DETAILS
I-- • -z 0 ANDD•E P ELEV. nwý W -- GROUNDWATER OBSERVATIONS•-=" •zDE CRCLO Penetration

LDEPTH PeSetPatO >Resistance (N)
M V)(ft)z 0M EF-5SEFT-SD

5 10 15

Top of Pipe
Elev.586.46

Top of Pipe
Elev.586.71

(IROIINr) RIlIRFAC•P IRT 1 5R4 9

- 5

-20

- 25

-30

35

40

45

rZlQnl INII -I IRFACE !EST 1
0.0

m

4-2.
1(Y020V

580[-I Clayey FILL.

575' 1 i I I
574.2

10.0

Moist, olive grey mottled with black,
SILTY CLAY. (FILL)

1
2

r

571 7

E

12.52
Moist, soft, mottled greyish brown/olive 2 3
brown, LEAN CLAY. (Glacial Lacustrine) 2 3
2.5Y (414y/(513) 569.2

15.0 3
Moist, soft, mottled olive brown/dark 3 3
greyish brown, LEAN CLAY, laminated. 5.
(Glacial Lacustrine) 2.5Y (4/2y(4/4) 566.7
2 Peat layer 17.52
2 P'eat layer 4 3
Moist, soft, mottled grey/olive brown, 4
LEAN CLAY, laminated. (Glacial 4

.Lacustrine) 2.5Y (5/1 Y(4/3) •/ 564.9 _

Moist, firm,mottled grey/olive brown, 20.0 3
LEAN CLAY, laminated, trace fine 5 o 4
gravel,(Glacial Lacustrine) 2.5Y 7
.(5/1 (4/313 , 561.7 .
Moist, firmnmottled brown/olive brown, , 22.53
SILTY CLAY, laminated, occ. sand 6 3 -3 5
pocket. (Glacial Lacustrine) 10Y -6
(4/3)2.5Y(4/4) 559.2

25.0 - -

Moist, fir, olive brown, SILTY CLAY, 7 7.
trace fine gravel. (Glacial Till) 2.5Y (4/3) ' 213

. ... 556.7

5701-

0

0

-T

5651-

0

0
560 [-

0

Moist, firm, dark grey, SILTY CLAY,
laminated, trace coarse to fine gravel.
(Glacial Titl) 2.5Y (4/1)

27.5

553.7

8

9

10

0

0

0

6
8

14

12
20

NA

555
0

Moist, hard, grey, SANDY CLAY, little
coarse to fine gravel. (Glacial Till) 2.5Y

\(6/1l
Weathered Bedrock.

31.5
551.7

32.5

550 '

WELL CONSTRUCTION LEGEND

C] asing: 2" Schedule 40 PVC with o-rings

at flush joints.

[-S creen: 2" Scedule 40 PVC with 0.01'
machined slots.

7 Filter Sand No. 5 Silica

• Lower Seal: Bentonite pellets

Upper Seal: Bentonite chips

Grout: Bentonite slurty

Cement

NOTES:

1. Each well installed in separate
borehole.

2. Upper portion of each borehole
advanced past possible utilities using
vacuum.

3. Each well head set inside
4-inch-square aluminum cover.

z

0
q
z

0

C
S
0•

Dolomite Bedrock. 11 0•
00
U

545 I

543.7
40.5

WI
IDEPTH SCALE , .. LGE:Dder LOGGED: D

w 1 inch to 6.3 feet CHECKED: DR



PROJECT: License Termination DTE-Fermi 1

LOCATION: Newport, Michigan

PROJECT NUMBER: 023-8793

RECORD OF BOREHOLE EFT-6S
BORING DATE: 6/01/04

DRILLING CONTRACTOR: MPCITLl

SHEET 1 OF 1

DATUM: USGS

- U-
5-11

0
0

z
0

SOIL PROFILE

DESCRIPTION TI

WELL CONSTRUCTION DETAILS
AND

GROUNDWATER OBSERVATIONS

EFT-6S
-'-4

Top of Pipe
Elev.585.45

PAVEMENT SURFACE (EST.)

- 2

- 10

- 12

- 14

16i

Ce
88

FILL: Crushed stone.

SANDY FILL.

FILL: wet greyish brown clay.

LEAN CLAY (CL): mottled greyish
brown to brownish grey (10 yr 4/2/ - 10 yr
6/2), few percent fine to coarse sand.
(Glacial Lacustrine)
LEAN CLAY as above.

laa 9,44

E

WELL CONSTRUCTION LEGEND

Cj asing: 2" Schedule 40 PVC with o-rings
at flush joints.

S creen: 2" Scedule 40 PVC with 0.01"
machined slots.

• Filter Sand No. 5 Silica

• Lower Seal: Bentonite pellets

Upper Seal: Bentonite chips

Grout: Bentonite slurry

Cement
0

5-z
4
4
0

IS

0
0
z
0

0
0

5-
0
"I
(2z

End of Boring @ 12.5 ft bgs

NOTES:

1. Upper portion of borehole advanced
past possible utilities using vacuum.

2. Well head set inside 4-inch-square
aluminum cover,

ODEPTH SCALE •"• LOGGED: DR

1 inch to 2.5 feet CHECKED: DR



PROJECT: License Termination DTE-Fermil RECORD OF BOREHOLE EFT-6D SHEET 1 OF 2

LOCATION: Newport, Michigan BORING DATE: 6101/04 DATUM: USGS

PROJECT NUMBER: 023-8793 DRILLING CONTRACTOR: MPC/TTL

SOIL PROFILE SAMPLES
*EL <z WELL CONSTRUCTION DETAILSU IO u) AND

:wE , EE Lu >E GROUNDWATER OBSERVATIONS
•" • DESCRIPTION DEPTH CL Penetration 1015 Reitne(IO F4w W t) ~ Resistance (N) ET6

5 10 15

Top of Pipe
Elev.585.53

flRC)[lNf SIR!IRFACP: (PST t 583n
GROUND -SURFACE IEST)0

FILL: Crushed stone.

0.0

581.0
2.0

5801 I I I I

E E

5 5 -

SANDY FILL

5751 I I I 1 I

573.5
9.5

0
- 10

- 15

-20

-25

1 10-

LEAN CLAY (CL): variagated brown,
greyish brown, grey, yellowish brown,
plastic, moist, stiff to very stiff, few
percent fine to coarse ang. sand
(Glacial lacustrine).

LEAN CLAY (CL): as above, but
becomes pinkish from 14.6 to 14.9',
occasional trace plant material, only
trace fine to coarse sand.

LEAN CLAY as above, but color is
mostly dark greyish brown (10 yr 412)
with increasing plant material,
laminated.

LEAN CLAY as above, becoming
mostly grey with occasional varigation,
stiff to mostly stiff.

LEAN CLAY as above, variegated
brown, greyish brown, reddish brown,
stiff to very stiff.

2 7

E

3

4

5

6

12

6

8

570F-

0

0

[]

565 56s

WELL CONSTRUCTION LEGEND

C asing: 2, Schedule 40 PVC with

o-rings at flush joints.

S creen: 2" Scedule 40 PVC with 0.01"

machined slots.

17_I Filter Sand No. 5 Silica

• Lower Seal: Bentonite pellets

Upper Seal: Bentonite chips

[ Grout: Bentonite slurry

] Cement

NOTES:

1. Upper portion of borehole advanced
past possible utilities using vacuum.

2, Well head set inside 4-inch-square
aluminum cover.

I

15-

0

0 
7
a.

581.8
SILTY CLAY (CL): approximately
30-40% fine to coarse sand, trace fine
gravel, mostly brown (10 yr 4/3) with
some reddish brown areas (2.5 yr 5/4),
moist slight plastic, very stiff,
non-stratified with occasional laminated
siltpartings (Glacial Till).

SILTY CLAY as above, becoming dark
grey (10 yr 4/1) below 23.5 ft., no silt
Kpartings.
DOLOMITE: pale brown, sucrosic.

'A
21.2

560.1

7 13 13

20-

25-

23.0

558.2
24.8

557.1]

8

9

0

0
tS

NA

03

I I -=

DOLOMITE: sucrosic , slight vuggy, 2!.5•
,massive, pale brown. P" 5 _ 4

-F~"-i 'i l 2 6.

-- CONTINUED NEXT PAGE -

DEPTH SCALE - LOGGED: DR

1inch to 3.8 feet CHECKED: DR



PROJECT: License Termination DTE-Fermi 1

LOCATION: Newport, Michigan

PROJECT NUMBER: 023-8793

RECORD OF BOREHOLE EFT-6D
BORING DATE: 6/01/04

DRILLING CONTRACTOR: MPC'rTL

SHEET 2 OF 2

DATUM: USGS

-Y-r

OJi-L) t
IuJ

0

a
0

0
m

SOIL PROFILE

WELL CONSTRUCTION DETAILS
AND

GROUNDWATER OBSERVATIONS

EFT-6D
DESCRIPTION

-4-,
- CONTINUED FROM PREVIOUS PAGE.

-30

-35

-40

-45

-50

-55

oa
Co

5

DOLOMITE: pale greyish brown,
microcrystalline, laminated with
occasional black to dark grey shale
partings, occasional vertical to

,high-angle fractures, occasional
l\bioturbationr . . . . . . .
IDOLOMITE: as above, but more pale
arey, abundant stY_91ites. -
DOLOMITE as above from 26.6-28.4 ft.

DOLOMITE as above.

DOLOMITE as above.

-DOLOMI•TE micritic, massive, pale
brown, occasional black shale streaks,
abundant stylolites at intervals of about
1/4 to 1 inch. Rock appears
unfractured, occasional small vugs (< 1
mm).

DOLOMITE as above, with increasing
frequency and size of vugs (<1 mm to 4
mm) below 38.5 ft., faint stratification.

DOLOMITE as above, with occasional
high-angle fracture 4-6" long below
42.5 feet.

DOLOMITE as above, with increasing
density of fractures, increasing length
of vugs, oriented similar to fractures.

35-

30-

Top of Pipe
Elev.585.53

40-

End of Boring @ 46 ft. bgs

WELL CONSTRUCTION LEGEND

C asing: 2" Schedule 40 PVC with

o-rings at flush joints.

S1- creen: 2" Scedule 40 PVC with 0.01"

machined slots.

Filter Sand No. 5 Silica

]Lower Seal: Bentonite pellets

Upper Seal: Bentonite chips

Grout: Bentonite slurry

Cement

45-

50-

M-

0

a.
zý

NOTES:

1. Upper portion of borehole advanced
past possible utilities using vacuum.

2. Well head set inside 4-inch-square
aluminum cover.

55-

DEPTH SCALE LoM LOGGED: DR

2u 1 inch to 3.8 feet (Y ssodates CHECKED: DR



PROJECT: License Termination DTE-Fermi 1 RECORD OF BOREHOLE EFT-7S SHEET 1 OF 1

LOCATION: Newport, Michigan BORING DATE: 11125/03 DATUM: USGS

PROJECT NUMBER: 023-8793 DRILLING CONTRACTOR: MPCIT`TL

S[SOIL PROFILE SAMPLES

-<<- WELL CONSTRUCTION DETAILS
04 0 DEPT ANDO1- -ELEV. MW uW -- AN

-- M D I GROUNDWATER OBSERVATIONS
a D (P- 0.
O 0 (ft Z EFT-7S

PAVEMENT SURFACE (EST.) 582.3

CONCRETE.
0.0

581.E 582 1 1 1 I

4

E E

FILL: fine to medium reddish brown
sand, very moist, no odor.

FILL as above, but saturated at
approximately 1.5 ft.

FILL as above.

580

0

0
P

Top of Pipe
Elev.584.76

11/1V04

20

5781 ' I I I
4 -

3
0
0

6 6 -

576 1 I I I

4
0

574.3

End of Boring @ 8 ft. bgs 8.0

10

WELL CONSTRUCTION LEGEND

-C asing: 2" Schedule40 PVC with o-rings

at flush joints.

S creen: 2* Scedule 40 PVC with 0.01"
machined slots.

• Filter Sand No. 5 Silica

L ower Sealt Bentonite pellets

Upper Seal: Bentonite chips

Grout: Bentonite slurry

SCement

8 -

12-

12-

ci

In

.0

12

- 14

16

NOTES:

1. Upper portion of borehole advanced
past possible utilities using vacuum.

2. Well head set inside 4-inch-square
aluminum cover.

14-

16-

M DEPTH SCALE LOGGED: DY

( 1 inch to 2.5 feet S CCHECKED: DR



PROJECT: License Termination DTE-Fermi 1 RECORD OF BOREHOLE EFT-8S SHEET 1 OF 1

LOCATION: Newport, Michigan BORING DATE: 11/25t03 DATUM: USGS

PROJECT NUMBER: 023-8793 DRILLING CONTRACTOR: MPCFlTL

r) SOIL PROFILE SAMPLES

.< <Z _ WELL CONSTRUCTION DETAILS

D C ELEV. ( * t:, GROUNDWATER OBSERVATIONSIL DESCRIPTION w<•<

W DEPTH EFI

( a2 (2 tfz EFT-8S

Top of Pipe
Elev.582.68

PAVEMENT SURFACE (EST.) 583.0

ASPHALT. U 0.0
582.5

582 1 m % K

2

580 1 I i i

4

C

CLAYEY FILL.

Moist, stiff LEAN CLAY, moftled dark
grey/olive grey (5 y 5/1-4/3), laminated
(Glacial lacustine).
End of Bobng @ 10 ft. bgs

5781 1 i i i

5761 I i i

a

0 5741 1 I 'I
573.5

9.5

573.0
10.0

10

WELL CONSTRUCTION LEGEND

] Casing: 2" Schedule 40 PVC with o-rings

at flush joints.

S creen: 2" Scedule 40 PVC with 0.01"
machined slots.

]Filter Sand No. 5 Silica

• Lower Seal: Bentonite pellets

Upper Seal: Bentonite chips

Grout: Bentonite slurry

Cement

I7

2~
(2

in
in
(2

iS

(2
(2
1
(2

(2

5-
(2
in
(2

1*1

12

14 NOTES:

1. Upper portion of borehole advanced

past possible utilities using vacuum.

2. Well head set inside 4-inch-square
aluminum cover.

16

DEPTH SCALE LOGGED: DY

1 inch to 2.5 feet CHECKED: DR



PROJECT: License Termination DTE-Fermi RECORD OF BOREHOLE EFT-8SR SHEET 1 OF 1

LOCATION: Newport, Michigan BORING DATE: 6/01/04 DATUM: USGS

PROJECT NUMBER: 023-8793 DRILLING CONTRACTOR: MPCITTL

O SOIL PROFILE SAMPLES ;ýz WELL CONSTRUCTION DETAILS
a - ELEV.~ -w AND1U C >•GROUNDWATER OBSERVATIONS

5 DEPTHDESCRIPTION D - U w Penetralion

-o X 5 10 15 _ _

Top of Pipe
Elev.582.77

PAVEMENT SURFACE (EST.) 583.0

ASPHALT. 0.0

- 2

- 4

- 10

- 12

- 14

- 16

FILL: Mixture of sand, gravel and clay.

Note: Upper -9.5' of borehole were
vacuum advanced on May 10, 2004 by
MPC.

FILL: Wet yellowish brown fine silty sand
with trace clay; some bits of brown
sandy clay (collapse from vacuum pilot
hole).

LEAN CLAY (CL): brownish grey (10 yr
4/2), stiff moist, plastic.
End of Bong @ 10 ft. bgs

0.3

561.0
2.0

573.5
9.5

573.0
10.0

580

5821 I I 1 1

5781 1 1 1
Z:

:tj.

I

5761 I I

L
ýi T
a <
E E

1 0 ' 12574 1 I I

WELL CONSTRUCTION LEGEND

-C asing: 2" Schedule 40 PVC with o-dngs
at flush joints.

S[ creen: 2" Scedule 40 PVC with 0.01"
machined slots.

1 Filter Sand No. 5 Silica

• Lower Seal: Bentonite pellets

Upper Seal: Bentonite chips

Grout: Bentonite slurry

Cement

21
100?i04

0

c6
0

B

0
0
z
C

0
0

a-
C
in
Cz

NOTES:

1. Upper portion of borehole advanced
past possible utilities using vacuum.

2. Well head set inside 4-inch-square
aluminum cover.

v - I I

DEPTH SCALE LOGGED: DR

Lu 1 inch to 2.5 feet y CHECKED: DR

/



PROJECT: License Termination DTE-Fermi 1 RECORD OF BOREHOLE EFT-9S SHEET 1 OF 1

LOCATION: Newport, Michigan BORING DATE: 11/25103 DATUM: USGS

PROJECT NUMBER: 023-8793 DRILLING CONTRACTOR: MPCITTL

0 SOIL PROFILE SAMPLES
< I t- WELL CONSTRUCTION DETAILSI,- 0- AND
(.11 W OWAN

ELEV. w >- ? GROUNDWATER OBSERVATIONS
1- (L 0 L Penelration

a. z DESCRIPTION DEPTH >0 , d Resislance (N)1 - (ft) 5 , EPT-9S

Top of Pipe
Elev.582.83

PAVEMENT SURFACE (EST.) 583.1

ASPHALT. E Oc582.

CLAYEY FILL.

6

n

10

573.

5801

0.,t

578

582m ' I I l

:X-

0-

4 -

6 -

576 I

1 0° 6

E

574

Moist, stiff LEAN CLAY, mottled dark
grey/olive grey (5 y 5/1-4/3), laminated
(Glacial lacustine).

573.E

9.5

571 1

WELL CONSTRUCTION LEGEND

C asing: 2" Schedule 40 PVC with o-rings
at flush joints.

Screen: 2" Scedule 40 PVC with 0.01"
machined slots.

• Filter Sand No. 5 Silica

• Lower Seal: Bentonite pellets

Upper Seal: Bentonite chips

Grout: Bentonite slurry

Cement

to-

1005584

2 0 1 Ig,F 4 572 I

12 I-~4 --i-
End of Boring C 12 t. bgs 12,A

12-

14 NOTES:

1. Upper portion of borehole advanced
past possible utilities using vacuum.

2. Well head set inside 4-inch-square
aluminum cover.

- 16 16-

-_ DEPTH SCALE derj LOGGED: DY

1 inch to 2.5 feet CHECKED: DR



PROJECT License Termination DTE-Fermi 1

LOCATION: Newport. Michigan

PROJECT NUMBER: 023-8793

BORING DATE: 6/29/05

DRILLING CONTRACTOR: Golder assoc

I)-
.WL

Q
0 SOIL PROFILE

WELL CONSTRUCTION DETAILS
AND

GROUNDWATER OBSERVATIONS

Top of Pipe Elev. 591.38

FILL: lean clay (CL); mottled brown, gray.
yell. brown, stiff, moist

WELL CONSTRUCTION LEGEND

Casing: 2' Schedule 40 PVC with o-rings
L_ at Flush joints.

[] Screen: 2- Scedule 40 PVC with 001"
[Hj machined slots.

] Filler Sand No. 5 Silica

[ Lower Seal: Bentonite pellets

Upper Seal: Benlonite chips

Grout: Bentonite slurry

1]F Cement

FILL: crushed 1/2"-2" gray limestone.
moist

FILL: lean clay (CL), brownish gray. m.
stiff-stiff, moist (inc. w. depth), plastic

NOTES: 9122105

FILL: lean day (CL), brownish gray, m
stiff-stiff, very moist (inc. w. depth).
plastic, pocket of wet sand and gravel
(native?)

1. Upper portion of borehole advanced
past possible utilities using vacuum.

2. Well head set inside 4-inch-square
aluminum cover.

at 20 1i bgs



APPENDIX C

SLUG TEST RESULTS FOR HYDRAULIC CONDUCTIVITY
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WELL TEST ANALYSIS

Data Set: P:\Major Clients\Detroit Edison\Fermi 1 \hydraulic conductivity data\1 S.aqt
Date: 09/07/04 Time: 15:04:37

PROJECT INFORMATION

Company: Golder Associates
Client: DTE Fermi 1
Project: 023-8793.0004
Test Location: Fermi 1
Test Well: 1S
Test Date: 6/8/04

Saturated Thickness: 4.5 ft

AQUIFER DATA

Anisotropy Ratio (Kz/Kr): 1.

Initial Displacement: 4.42 ft
Casing Radius: 0.1667 ft
Screen Length: 5. ft

I
Aquifer Model: Unconfined

K = 6.313E-06 cm/sec

WELL DATA (1S1

Water Column Height: 4.5 ft
Wellbore Radius: 0.8333 ft
Gravel Pack Porosity: 0.2

SOLUTION

Solution Method: Bouwer-Rice

yO = 3.405 ft
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WELL TEST ANALYSIS

Data Set: P:\Major Clients\Detroit Edison\Fermi 1\hydraulic conductivity data\2S.aqt
Date: 09/07/04 Time: 15:03:44

PROJECT INFORMATION

Company: Golder Associates
Client: DTE Fermi 1
Project: 023-8793.0004
Test Location: Fermi 1
Test Well: 2S
Test Date: 6/8/04

Saturated Thickness: 4.5 ft

Initial Displacement: 1.09 ft
Casing Radius: 0.1667 ft
Screen Length: 5. ft

Aquifer Model: Unconfined

K = 2.463E-06 cm/sec

AQUIFER DATA

Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (2S)

Water Column Height: 3.5 ft
Wellbore Radius: 0.833 ft
Gravel Pack Porosity: 0.2

SOLUTION

Solution Method: Bouwer-Rice

yO = 0.8872 ft
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WELL TEST ANALYSIS

Data Set: P:\Major Clients\Detroit Edison\Fermi 1\hydraulic conductivity data\4S.aqt
Date: 09/07/04 Time: 15:27:51

PROJECT INFORMATION

Company: Golder Associates
Client: DTE Fermi 1
Project: 023-8793.0004
Test Location: Fermi 1
Test Well: 4S
Test Date: 6/8/04

AQUIFER DATA

Saturated Thickness: 4.5 ft

Initial Displacement: 5. ft
Casing Radius: 0.1667 ft
Screen Length: 5. ft

Aquifer Model: Unconfined

K = 8.807E-06 cm/sec

Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (4S)

Water Column Height: 3.5 ft
Wellbore Radius: 0.8333 ft
Gravel Pack Porosity: 0.2

SOLUTION

Solution Method: Bouwer-Rice

yO = 1.072 ft
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WELL TEST ANALYSIS

Data Set: P:\Major Clients\Detroit Edison\Fermi 1\hydraulic conductivity data\5S.aqt
Date:. 09/07/04 Time: 15:09:41

PROJECT INFORMATION

Company: Golder Associates
Client: DTE Fermi 1
Project: 023-8793.0004
Test Location: Fermi 1
Test Well: 5S
Test Date: 6/8/04

Saturated Thickness: 4.5 ft

Initial Displacement: 3.05 ft
Casing Radius: 0.1667 ft
Screen Length: 5. ft

Aquifer Model: Unconfined

K = 1.028E-06 cm/sec

AQUIFER DATA

Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (5S)

Water Column Height: 3.5 ft
Wellbore Radius: 0.8333 ft
Gravel Pack Porosity: 0.2

SOLUTION

Solution Method: Bouwer-Rice

yO = 2.667 ft
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WELL TEST ANALYSIS

Data Set: P:\Major Clients\Detroit Edison\Fermi 1\hydraulic conductivity data\6S.aqt
Date: 09/07/04 Time: 15:17:56

PROJECT INFORMATION

Company: Golder Associates
Client: DTE Fermi 1
Project: 023-8793.0004
Test Location: Fermi 1
Test Well: 6S
Test Date: 6/8/04

Saturated Thickness: 4.5 ft

Initial Displacement: 0.96 ft
Casing Radius: 0.1667 ft
Screen Length: 5. ft

Aquifer Model: Unconfined

K = 2.114E-06 cm/sec

AQUIFER DATA

Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (6S)

Water Column Height: 3.5 ft
Wellbore Radius: 0.83ý33ft
Gravel Pack Porosity: 0.2

SOLUTION

Solution Method: Bouwer-Rice

yO =0.818 ft
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WELL TEST ANALYSIS

Data Set: P:\Major Clients\Detroit Edison\Fermi 1\hydraulic conductivity data\8S.aqt
Date: 09/07/04 Time: 15:31:47

PROJECT INFORMATION

Company: Golder Associates
Client: DTE Fermi 1
Project: 023-8793.0004
Test Location: Fermi 1
Test Well: 8S
Test Date: 6/8/04

Saturated Thickness: 4.5 ft

Initial Displacement: 0.42 ft
Casing Radius: 0.1667 ft
Screen Length: 5. ft

AQUIFER DATA

Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (8S)

Water Column Height: 3.5 ft
Wellbore Radius: 0.8333 ft
Gravel Pack Porosity: 0.2

Aquifer Model: Unconfined

K = 8.459E-05 cm/sec

SOLUTION

Solution Method: Bouwer-Rice

yO = 0.3912 ft



APPENDIX D

SOIL GRAIN SIZE DISTRIBUTION ANALYTICAL REPORTS



ASTM GRAIN SIZE ANALYSIS
ASTM C117, C136, D421, D422, D1140 and D2217

OJECT TITLE Detroit Edison Fenm I SAMPLE ID EFTIDIII403

ROJECT NO. 023-8793.0004 I SAMPLE TYPE
SAMPLE DEPTH 10-12'

AS RECEIVED WATER CONTENT Hygroscopic Moisture Wet Soil & Tare (gin) 74.31
For Sieve Sample Dry Soil & Tare (gm) 66.04

Wt. Wet Soil & Tare (gin) (WI) 74.31 Tare Weight (gm) 30.25
Wt. Dry Soil & Tare (gin) (W2) 66.04 Moisture Content (%) 23.11
Weight of Tare (gm) (W3) 30.25 Total Weight of Sample Used For Sieve Analysis Corrected For Hygroscopic Moisture
Weight of Water (gm) (W4=WI-W2) 8.27 Weight + Tare. Before Separating On The #4 Sieve (gm)[ 311.4n

Weight of Dry Soil (gin) (W5=W2-W3) 35.79 Tare Weight (gm) 0.00
Moisture Content (%) (W4/W5)*1001 23.11% Total Weight (gm)l 252.95 J(W6)

Plus #4 Material Sieve (Wt+Tare) (((Wt-Tare)/W6)*100) %PASSING
TARE WEIGHT 81.83 12.0" 81.k3 0.0 100.0 12.0" cobbles

3.0" 81.63 0.0 100.0 3.0" coarse gravel
2.5" 81.63 0.0 100.0 2.5" coarse gravel
2.0" 81.63 0.0 100.0 2.0" coarse gravel

1.5" 81.63 0.0 100.0 1.5" coarse gravel
1.0" 81.63 0.0 100.0 1.0" coarse gravel

0.75" 81.63 0.0 100.0 0.75" fine gravel
0.50" 81.63 0.0 100.0 0.50" fine gravel

0.375" 81.63 0.0 100.0 0.375" fine gravel
#4 83.45 0.7 99.3 #4 coarse sand

HYDROMETER ANALYSIS
Weight of Sample Used For Hydrometer Test

Specific Gravity (assumed) 2.65
Specific Gravity (tested) Weight of Sample Wet or Dry (gin) 66.47

ount Dispersing Agent 125.00 Calculated Dry Wt. used in test (gn) 53.99
Dispersion Device Mechanical Hydrometer Bulb Number 624378

ngth of Dispersion Period I Minute % Pass #4 Sieve For Whole Sample 99.28

TARE WEIGHT 30.81 HYDROMETER BACKSIEVE (Percent Passing #10 - #200 Sieves)
Cumul Wt.

(Wt+Tare) Retained % PASSING
#10 30.92 0.11 99.1 #10 medium sand
#20 31.45 0.64 98.1 #20 medium sand
#40 31.96 1.15 97.2 #40 fine sand
#60 32.58 1.77 96.0 #60 fine sand
#100 33.55 2.74 94.2 #100 fine sand
#200 35.60 4.79 90.5 #200 fines

HYDROMETER CALCULATIONS
DATE TIME ET READING TEMP TEMP.COR. HYD.COR. READING EFFECTIVE

6/1412004 10:26 (min) R T K Cc C LENGTH A
6/14/2004 10:28 2.00 50.0 22.00 0.013 5.51 44.49 9.1 1.00
6/14/2004 10:31 5.00 47.5 22.00 0.013 5.51 41.99 9.6 1.00
6/14/2004 10:41 15.00 44.0 22.00 0.013 5.51 38.49 10.1 1.00
6/14/2004 10:56 30.00 41.0 22.00 0.013 5.51 35.49 10.6 1.00
6/14/2004 11:26 60.00 39.0 22.00 0.013 5.51 33.49 10.9 1.00
6/14/2004 14:36 250.00 34.0 22.00 0.013 5.51 28.49 11.7 1.00
6/15/2004 10:26 1440.00 27.0 22.00 0.013 5.51 21.49 12.9 1 1.00 1

GRAIN SIZE PERCENTAGES
Particle Diameter % PASSING % COBBLES 0.00 Description [Dark Brown, LEAN CLAY, with little sand and

0.0284 81.8 % COARSE GRAVEL 0.00 Ltrace fine gravel
0.0184 77.2 % FINE GRAVEL 0.72 0.72 USCS CL I
0.0109 70.8 % COARSE SAND 0.20
0.0079 65.3 % MEDIUM SAND 1.91 LL
0.0057 61.6 % FINE SAND 6.69 8.81 PL
0.0029 52.4 % FINES 90.47 P1 TECH ARM
0.0013 39.5 % TOTAL SAMPLE 100.00 DATE 6/14/2004

CHECK
REVIEW

Golder Associates - Lansing, Michigan EFT 1 D.xls



PARTICLE SIZE DISTRIBUTION ASTM D 421 AND D 422
US STANDARD SIEVE OPENING SIZES
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SAMPLE IDI
SAMPLE TYPEI

SAMPLE DEPTHF

EFT ID 111403
Bag

10-12'
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DESCRIPTION IDark Brown, LEAN CLAY, with little sand and trace fine gravel I
USCSl LI

Detroit Edison Fermi 1
023-8793.0004

TECH
DATE 6/42004

CHECK 1
REVIEW 1

Golder Associates - Lansing, Michigan EFT 1 D.xls



ASTM GRAIN SIZE ANALYSIS
ASTM C117, C136, D421, D422, D1140 and D2217

OJECT TITLE Detroit Edison Fermi I SAMPLE ID [ EFT 5D 111403
ROJECT NO. 023-879310004 J SAMPLE TYPE Bag

SAMPLE DEPTH 125 - 14.5'

AS RECEIVED WATER CONTENT Hygroscopic Moisture Wet Soil & Tare (gin) 65.72
For Sieve Sample Dry Soil & Tare (gm) 9_18

Wt. Wet Soil & Tare (gm) (WI) 65.72 Tare Weight (gin) N3.91
Wt. Dry Soil & Tare (gm) (W2) 59.18 Moisture Content (%) 231 3
Weight of Tare (gm) (W3) 30.91 Total Weight of Sample Used For Sieve Analysis Corrected For Hy roscopic Moisture
Weight of Water (gm) (W4=WI-W2) 6.54 Weight + Tare, Before Separating On The #4 Sieve gm)
Weight of Dry Soil (gre) (W5=W2-W3) 28.27 Tare Weight (gmn) j .0
Moisture Content (%) (W4/W5)*100 23.13% Total Weight (gm)l 211.55 1(W6)

Plus #4 Material Sieve (Wt+Tare) (((Wt-Tare)/W6)*100) %PASSING
TARE WEIGHT 82.34 12.0" 82.34 0.0 100.0 12.0" cobbles

3.0" 82.34 0.0 100.0 3.0" coarse gravel
2.5" 82.34 0.0 100.0 2.5" coarse gravel
2.0" 82.34 0.0 100.0 2.0" coarse gravel

1.5" 82.34 0.0 100.0 1.5" coarse gravel
1.0" 82.34 0.0 100.0 1.0" coarse gravel

0.75" 82.34 0.0 100.0 0.75" fine gravel
0.50" 82.34 0.0 100.0 0.50" fine gravel

0.375" 85.15 1.3 98.7 0.375" fine gravel
#4 86.47 2.0 98.0 #4 coarse sand

HYDROMETER ANALYSIS
Weight of Sample Used For Hydrometer Test

Specific Gravity (assumed) 2.65
Specific Gravity (tested) Weight of Sample Wet or Dry (gr) 68.58

ount Dispersing Agent 125.00 Calculated Dry Wt. used in test (gin) 55.70
e Dispersion Device Mechanical Hydrometer Bulb Number 624378

ngth of Dispersion Period I Minute % Pass #4 Sieve For Whole Sample 98.05

TARE WEIGHT = HYDROMETER BACKSIEVE (Percent Passing #10 - #200 Sieves)
Cumul Wt.

(Wt+Tare) Retained % PASSING

#10 31.14 0.23 97.6 #10 medium sand
#20 31.96 1.05 96.2 #20 medium sand
#40 32.95 2.04 94.5 #40 fine sand
#60 34.26 3.35 92.2 #60 fine sand

#100 36.10 5.19 88.9 #100 fine sand
#200 38.83 7.92 84.1 #200 fines

HYDROMETER CALCULATIONS
DATE TIME ET READING TEMP TEMP.COR. HYD.COR. READING EFFECTIVE

6/14/2004 10:20 (min) R T K Cc C LENGTH A
6/14/2004 10:22 2.00 48.5 22.00 0.013 5.51 42.99 9.4 1.00
6/14/2004 10:25 5.00 45.0 22.00 0.013 5.51 39.49 9.9 1.00
6/14/2004 10:35 15.00 41.5 22.00 0.013 5.51 35.99 10.6 1.00
6/14/2004 10:50 30.00 39.0 22.00 0.013 5.51 33.49 10.9 1.00
6/14/2004 11:20 60.00 36.0 22.00 0.013 5.51 30.49 11.4 1.00
6/14/2004 14:30 250.00 31.0 22.00 0.013 5.51 25.49 12.2 1.00
6/15/2004 10:20 1440.00 25.0 22.00 0.013 5.51 19.49 13.2 1.00

GRAIN SIZE PERCENTAGES
Particle Diameter % PASSING % COBBLES 0.00 Description Dark Brown, LEAN CLAY, with some sand and

0,0288 75.7 % COARSE GRAVEL 0.00 trace fine gravel.
0.0187 69.5 % FINE GRAVEL 1.95 1.95 USCS CL _
0.0112 63.4 % COAP.SE SAND 0.40
0.0080 59.0 % MEDIUM SAND 3.19 LL

0.0058 53.7 % FINE SAND 10.35 13.94 PL
0.0029 44.9 %FrNES 84.11 Pt TECH ARM
0.0013 34.3 % TOTAL SAMPLE 100.00 DATE 6/14/2004

CHECK
REVIEW

Golder Associates - Lansing, Michigan EFT 5 D.xls



PARTICLE SIZE DISTRIBUTION ASTM D 421 AND D 422
US STANDARD SIEVE OPENING SIZES
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DESCRIPTION Dark Brown, LEAN CLAY, with some sand and trace fine gravel.
USCS CL I

Detroit Edison Fermi 1
023-8793.0004

TECH ARM
DATE 6/14/2004

CHECK
REVIEW
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Golder Associates - Lansing, Michigan EFT 5 D.xls



ASTM GRAIN SIZE ANALYSIS

ASTM C117, C136, D421, D422, Dl140 and D2217

OJECT TITLE Detroit Edison Fermi I SAMPLE ID EFT8S 112503
OJECT NO. 023-8793.0004 I SAMPLE TYPE

SAMPLE DEPTH 9-10

AS RECEIVED WATER CONTENT Hygroscopic Moisture Wet Soil & Tare (gin) 673
For Sieve Sample Dry Soil & Tare (gm) 62.66

Wt. Wet Soil & Tare (gin) (WI) 67.83 Tare Weight (gin) 31. 0
Wt Dry Soil & Tare (gm) (W2) 62.66 Moisture Content (%) 16.38
Weight of Tare (gin) (W3) 31.10 Total Weight of Sample Used For Sieve Analysis Corrected For Hygroscopic Moisture
Weight of Water (gm) (W4=WI-W2) 5.17 Weight + Tare, Before Separating On The #4 Sieve (gm) 217.05 1
Weight of Dry Soil (gmn) (W5=W2-W3) 31.56 Tare Weight (gm) 0.00
Moisture Content (%) (W4/WS)*1001 16.38% Total Weight (gm)l 186.50 (W6)

Plus #4 Material Sieve (Wt+Tare) (((Wt-Tare)/W6)*100) %PASSING
TARE WEIGHT 81.29 12.0" 8. 0.0 100.0 12.0" cobbles

3.0" 81.29 0.0 100.0 3.0" coarse gravel
2.5" 81.29 0.0 100.0 2.5" coarse gravel
2.0" 81.29 0.0 100.0 2.0" coarse gravel
1.5" 81.29 0.0 100.0 1.5" coarse gravel
1.0" 81.29 0.0 100.0 1.0" coarse gravel

0.75" 105.15 12.8 87.2 0.75" fine gravel

0.50" 105.15 12.8 87.2 0.50" fine gravel
0.375" 105.15 12.8 87.2 0.375" fine gravel

#4 105.78 13.1 86.9 #4 coarse sand

HYDROMETER ANALYSIS
Weight of Sample Used For Hydrometer Test

Specific Gravity (assumed)
Specific Gravity (tested) Weight of Sample Wet or Dry (gin) 67.22

e Dispersion Device Mechanical Hydrometer Bulb Number 624378
ngth of Dispersion Period I Minute % Pass #4 Sieve For Whole Sample 86.87

TAR 30.26 HYDROMETER BACKSIEVE (Percent Passing #10 - #200 Sieves)
Cumul Wt.

(Wt+Tare) Retained % PASSING
#10 30.64 0.38 86.3 #10 medium sand
#20 31.31 1.05 85.3 #20 medium sand
#40 32.15 1.89 84.0 #40 fine sand
#60 33.31 3.05 82.3 #60 fine sand

#100 35.05 4.79 79.7 #100 fine sand
#200 37.67 7.41 75.7 #200 fines

HYDROMETER CALCULATIONS
DATE TIME ET READING TEMP TEMP.COR. HYD.COR. READING EFFECTIVE

6/14/2004 10:22 (min) R T K Cc C LENGTH A
6/14/2004 10:24 2.00 50.2 22.00 0.013 5.51 44.69 9.1 1.00
6/14/2004 10:27 5.00 47.5 22.00 0.013 5.51 41.99 9.6 1.00
6/14/2004 10:37 15.00 43.5 22.00 0.013 5.51 37.99 10.2 1.00
6/14/2004 10:52 30.00 40.5 22.00 0.013 5.51 34.99 10.7 1.00
6/14/2004 11:22 60.00 36.5 22.00 0.013 5.51 30.99 11.4 1.00
6/14/2004 14:32 250.00 33.0 22.00 0.013 5.51 27.49 11.9 1.00
6/15/2004 10:22 1440.00 27.0 22.00 0.013 5.51 21.49 12.9 1 .00 1

GRAIN SIZE PERCENTAGES
Particle Diameter % PASSING % COBBLES 0.00 Description [Dark Brown, LEAN CLAY, with some sand and

0.0284 67.2 % COARSE GRAVEL 12.79 Ilittle fine gravel
0.0184 63.2 % FINE GRAVEL 0.34 13.13 USCS CL
0.0110 57.1 % COARSE SAND 0.57

0.0079 52.6 % MEDIUM SAND 2.27 LL
0.0058 46.6 % FINE SAND 8.30 11.14 PL
0.0029 41 4 %•FINES 75.72 P1 TECH ARM
0.0013 32.3 %TOTALSAMPLE 100.00 DATE 6/14/2004

CHECK
REVIEW

Golder Associates - Lansing, Michigan EFT 8 S.xls



PARTICLE SIZE DISTRIBUTION ASTM D 421 AND D 422
US STANDARD SIEVE OPENING SIZES
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DESCRIPTION!Dark Brown, LEAN CLAY, with some sand and little fine gravel
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Detroit Edison Fermi 1
023-8793.0004

Golder Associates - Lansing, Michigan EFT 8 S.xls



ASTM GRAIN SIZE ANALYSIS

ASTM C117, C136, D421, D422, D1140 and D2217

ROJECT TITLE F - Detroit Edison Fermi I SAMPLE ID [I FS 12503
ROJECT NO. 023-8793.0004 I SAMPLE TYPE

SAMPLE DEPTH 10 - 12'

AS RECEIVED WATER CONTENT Hygroscopic Moisture Wet Soil & Tare (grn) 59.26
For Sieve Sample Dry Soil & Tare (gm) 55.64

Wt. Wet Soil & Tare (gin) (WI) 59.76 Tare Weight (gn) 30.83
Wt. Dry Soil & Tare (gme) (W2) 55.64 Moisture Content (%) 14.59
Weight of Tare (gin) (W3) 30.83 Total Weight of Sample Used For Sieve Analysis Corrected For Hygroscopic Moisture
Weight of Water (gm) (W4=WI-W2) 4.12 Weight + Tare, Before Separating On The #4 Sieve (gm)[ 121.15
Weight of Dry Soil (gre) (W5=W2-W3) 24.81 Tare Weight (gm) 0.00
Moisture Content (%) (W4/W5)*100/ 16.61% Total Weight (gm)j 105.72 J(W6)

Plus #4 Material Sieve (Wt+Tare) (((Wt-Tare)/W6)*100) %PASSING
TARE WEIGHT 82.16 12.0" 82.16 0.0 100.0 12.0" cobbles

3.0" 82.16 0.0 100.0 3.0" coarse gravel
2.5" 82.16 0.0 100.0 2.5" coarse gravel
2.0" 82.16 0.0 100.0 2.0" coarse gravel
1.5" 82.16 0.0 100.0 1.5" coarse gravel
1.0" 82.16 0.0 100.0 1.0" coarse gravel

0.75" 82.16 0.0 100.0 0.75" fine gravel
0.50" 82.16 0.0 100.0 0.50" fine gravel

0.375" 82.16 0.0 100.0 0.375" fine gravel
#4 82.75 0.6 99.4 #4 coarse sand

HYDROMETER ANALYSIS
Weight of Sample Used For Hydrometer Test

Specific Gravity (assumed) 2.65
Specific Gravity (tested) Weight of Sample Wet or Dry (gmn) 68.22

ount Dispersing Agent (ml) 125.00 Calculated Dry Wt. used in test (gre) 59.53
Dispersion Device Mechanical Hydrometer Bulb Number 624378

ngth of Dispersion Period I Minute % Pass #4 Sieve For Whole Sample 99.44

TARE WEIGHT 30.47 HYDROMETER BACKSIEVE (Percent Passing #10 - #200 Sieves)
Cumul Wt.

(Wt+Tare) Retained % PASSING
#10 31.34 0.87 98.0 #10 medium sand
#20 32.74 2.27 95.7 #20 medium sand
#40 34.12 3.65 93.3 #40 fine sand
#60 35.67 5.20 90.8 #60 fine sand

#100 37.78 7.31 87.2 #100 fine sand
#200 40.58 10.11 82.6 #200 fines

HYDROMETER CALCULATIONS
DATE TIME ET READING TEMP TEMP.COR. HYD.COR. READING EFFECTIVE

6/14/2004 10:24 (min) R T K Cc C LENGTH A
6/14/2004 10:26 2.00 48.5 22.00 0.013 5.51 42.99 9.4 1.00
6/14/2004 10:29 5.00 45.5 22.00 0,013 5.51 39.99 9.9 1.00
6/14/2004 10:39 15.00 41.5 22.00 0.013 5.51 35.99 10.6 1.00
6/14/2004 10:54 30.00 39.0 22.00 0.013 5.51 33.49 10.9 1.00
6/14/2004 11:24 60.00 36.5 22.00 0.013 5.51 30.99 11.4 1.00
6/14/2004 14:34 250.00 31.5 22.00 0.013 5.51 25.99 12.2 1.00
6/15/2004 10:24 1440.00 25.5 22.00 0.013 5.51 19.99 13.2 1.00

GRAIN SIZE PERCENTAGES
Particle Diameter % PASSING % COBBLES 0.00 Description [Dark Brown, LEAN CLAY, with some sand and

0.0288 71.8 % COARSE GRAVEL 0.00 [trace fine gravel
0.0187 66.8 % FINE GRAVEL 0.56 0.56 USCS CL j
0.0112 60.1 % COARSE SAND 1.45
0.0080 55.9 % MEDIUM SAND 4.64 ILL
0,0058 51.8 % FINE SAND 10.79 16.89 PL

0.0029 43.4 % FINES 82.55 PI TECH ARM
0.0013 33.4 % TOTAL SAMPLE 100.00 DATE 6/14/2004

CHECK
REVIEW

Golder Associates - Lansing, Michigan EFTr 9 S.xls



PARTICLE SIZE DISTRIBUTION ASTM D 421 AND D 422
US STANDARD SIEVE OPENING SIZES
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0

12 A"ZS .. .5. o441i90 W0 407"

HD

1000 100 10 I
Grain size in millimeters

0.1 0.01 0.001

Coarse Fine Cor T Med I Fine SILT OR CLAY
Boulders Cobbles GRAVEL SAND FINES

0.56 16.89 82.55

SAMPLE IDn
SAMPLE TYPEI

SAMPLE DEPTH_

EFT 9S 112503
Bag

10 - 12'

LLL I
PL

PI

DESCRIPTION Dark Brown, LEAN CLAY, with some sand and trace fine gravel

u I CL I
I

Detroit Edison Fermi 1
023-8793.0004

TECH ARM.
DATE 6/14/2004

CHECK
REVIEW,

Golder Associates - Lansing, Michigan EFT 9 S.xls
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WR EF1 04-052
Page of__

Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number:- \ ,SV•OL

Sample Location (Well Number): - ,

1. Representative sample collected. Date/Time Og1 oj "'/ /" •-

Sample collected.by: A o._•Z •-c Date: on7-o-.e-zc
Prted Name / [ature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample ?: 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: ,oi)63M0)4-•u-Date: I-S'b 14Printed Name '1 A atre

3., Sample counted in accordance with 7 00.7 or79 "Operation of the Packard
TRICARB 1000 or 21 00TR".

Performed by: - o Date: -7-7-,4
Fermi 2 Chemistry Printed Name Si at e

4. Tritium analysis printout revi wed b adiat on Protection Supervision or
delegate.

Performed by: V1'[I'h• Date: Jt
Fermi 2 Printed Name Signature
Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks



Tritium Activity Calculation

Sample Information

1.
2.
3.
4.

Sample Location
Date Sampled
Time Sampled
Sample Volume, (ml)

EFT-1SOS1704
05/17/2004

14:45
4 ml

IInstrument Count Data

1 . Date Sample Counted
2. Time Sample Counted
3 . Background Inf.:

Minutes Counted
Background Count Rate (cpm)

4 . Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm)
Net Spike Count Rate (cpm)
H3 Spike Activity (dpm on count date)
Counter Efficiency

5. Sample Info:
Sample Gross Count Rate (cpm)
Sample Count Time (min.)
Net Sample Count. Rate (cpm)

6., Critical Level:
Critical Level Count Rate (cpm)

07/09/2004
16:26

10
9.2

4068.6
4059.4
9642.0

*0.4210

8.8
10.0

* 0.0

2.2

min.
cpm

cpm
cpm
dpm
cpm/dpm

cpm
min.
cpm

cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Miniqnqm Detectable Activity (uCi/rl) = 3.3 x (Bkg min.) + (Smpl min.) 1.20E-06 uCi/ml
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) = Sample Net cpm MDA

Efficiency x 2.22E6 uCi/ml x Sample.Volume

Tec . Date JUL 0 9 2004

Form 76.000.39 A•I P1/1 DTC: TGCHEM File: 1319.02



WR EF1 04-052
Page of

Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTPIC ANALYSIS CHECKLIST

Sample number: E.- 1051 O4Oq

Sample Location (Well Number): - SL cQ \\o'.,3

1. Representative sample collected. Date/Time OS) i+1o' / 04S-

Sample collected by: 5WA (f,;,_ Ii4-. c t L- Date:.n~2aq-
Printed Name / inature -

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: 3Onv Cc.MQA. / Date: 1 -k 0 H
Printed Name /\,nature

Note: Sample containers may simply be sealed with red duct tape and initialed by the
individual performing the function

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector # 0/),97 1/

Performed by: L.#J" / Date: 7-"--'~'
Fermi 2 RP Printed Name Signature



WR EF1 04-052 9
Page of__

Attachment 1, Page 2

Sample number: E1:T- i5"/S)•70q

4. Sample counted in accordance with 65.000.115 "Operation of the Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Performed by: Z- bk4- -Date: 7 P'5
Fermi 2 RP Printed %\Tame

* Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.

If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radiation Protection Supervision or
delegate.

Performed by: k.i'//f)i//)fr// ) / d1&%-- <L/1A_- Date:__/ __! __
Fermi 2 Printed Named' Signature
Radiation Protection Supervision/Delegate 40
Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer

Remarks MCI '/'Pv §J, • 6 dY (Y1)w/A ?/tl1 C/,?/ ,4-/ze
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Page n 2

Sa m'ple: ID : EFT-i S051704 Ac.quisitin : ate N 8-JUL-20:',4 15:;28:3

Fermi 2 Radia."ction Protec:t-:ion Garmma Spectroscopy R; eport:

~ * * Sam Iipl o Para. .,me ter
Samp.e ID Number: EFT-1S.51704
Sample c oll.ection". star't dateo 17--MAY-2004 1045:00,.00
Sample -c-oll.ection e'nd date .1.7---MAY-2004 14:45:00.00

Type of sample D 1.. 1 L Marai. Liquid
• Sam ple qua tity : ,,0000@E+03 1-:
Sample geormetrey N MWL Operatorn LKM

D~etec~tor number* : DE'T 4 -Acquir'e date a 8'...UL o0i.... -0"4 l5 s:1 9 ,,99
Preset live t~ime N 0 .!0U30:00,,00 Elapsed live time : 0 00:.30:00,,013
Elapsed 'real time : 0 0030:001.,13 Perc'ent dead time g 0.05 1%

.De't-ector numrbe'r i DET 4 Yearly cal date 1.2-PPR-200,.4 09317s@0.00

Kev/channe 1 5,. 002865 ,1 Zero offset 1.0 6715E-02

Daily cal date 8-J'U...L-2004 09:58 :.7.:1.4

. . .. .. ........ .Pea: Search P."Iar'amete'rs .
Start channel s 100 End channel s 4096

Height sensitivity u 5.00000 Shape sensitivity q 10.00000

Maximum numbeor of i.te-rations::i. to r'esolve mul.ti:i plets : 5

................ ) Nucl 1ide Idenifclicati~rt:.on Pr~amea~ters x....
iEnergy ol eran. • :1.,25000 Hai f-fIe. i.. fo atio : .10,00000 '"

Abundia"nce l:i.n:it u 75,,0000 L bray : dacmasteor.nlb

Efficiency file N EFFD4_).4 m21.:1 Effici:i.enc:i. e at P Peak energy

Pk it Energy Area Bkgnd FWHN Channel Left Pw CtsiSew %E'rr Fit

0 18.35 43 78 :1.,,04 396.50 391 2 2. 39E--02 43.68 -

2 0 511.23 120 59 255 1022.117 1014 16.166E-02 1'7.9
3~ 0 558.,60 50 25 :1.,41 11:16.91 1:i:110 1:1 2.177E-02 2,
4 0 1460.8:1. 71i :13 2.28 2922.,48 29:13 2:1. 3'. 9.4f:. 02 1.8., 2 Y



Sam'ple Title a EFT-IS05M70.4
Decayx Time = 52 00:43N39.99::

Post-NID Peak Search Report

Page n I
Ar~quisitionr Time = 8-JUL-2.?004 15:2MM:9.99'

Area Bkgn d FWHM Channel Left Pw %Err Fit Nuc-lides

198.35
511.23

I1460. 81

43
120

50
71

78 1.,04 396.50
59 2.55.1022.17
25 1.41 1116.'91

13 2.20 2922.A8

391
1014
1110
2913

12 43.8
IS 17.9
11 •3 4. 0

21 18.2



Mucl •..c-1i ,:e L. in ,.Je Act: ••i v it"y R eportc'•• LSam',•''ple ID m EFT-18051704 . ae UAcquis•!it:i~on•" dat~e a: 8:...L-2..•?004' 15.N28sWB:*"I•

Mu..c :: Ii d:e T y p e n •atbu'r al

K..-40 1460.8:1. 71

U• c::o-rr .ec, " ct ed ec. ay C orr-
f 1 ui C2i8/+0:.176 E- uC 07 .1 c-:.18. •'.,': *7.• 3.3. i],'5•].••.:.-! 4 4.. :1. 76.E:. -(87 .4,, :1.76E .-- 7

V 9-Si gl".
1,8. 2:1.

Fl1a gn • "*x" = K',e yi :. "-".



Summt •n' ar. I. o u de : :i. v i ty y
Sarm'ple ID :, EF:T.--18051'704

Toital numbe.r iof: .i.:i. ne• i-n . :i: " in ec'ru'-.u
i'Numbe'r of: un'•identlif~ied linres

* J o: "iF b.. :o . n " te n' i. :1. v e 1 y- i d ent i ie d

Nuc.i. lide Type : na't ur al

Page :
.cqau~is~i.'ti~odda.Ite 8 .--JUL.-.200.4 i :: .: F8397'

0
4 :0. 8 (.00%

K 0.1 :i -, . :1. 00 -"e
LU ncor r " e c> I:: e d

D e c. - u ": -i / c-
:. 8 4 ,, :1 76E-@,:7

D e c. a y Cor: r T..

Su .C ic
A,:. '7 SE --b87

D c (. a y C or"-
I. Si m a Err T

0., 76@::E.-07

:I. -.- '•'., i .I mi
%E r ro Fl:gs
1,, 2:1.1

"'o"t.:,ba 1lct i.v:i. ty a, 4. 1'76 E ..07

Gr Pa nd Toa A," '•i¢Ict{ i.v it+"y ai 4,,I.17 G Ei- 7

F: i. g!1s : "K" = ...... not foun

ý"E" := Ma<<n u ally]" e di-t;e d

.4 ,, 7 E-. 7

4,. 176 - E-...0C7

"A.." : N'1u c. 1 i.d e s p,'ec. i. fi c a b n. lt i.m, i. t'



Re jected Report
Samrple ]1D 3 EF:T-!805:1704 P.a:g:e :Ac::q u i sit:i on"' da,..t e N 8 - JU L.-20::04 M5:203 29

F -18

SE75

H alf "-L i.f e
H alf -"lif'"e Ra t i.o

1 .' 74M 682.87
% Abu nd ance C . .

119. 78D 0.43

: 3 A ti nd a n c:- e

E ne rg y % A I:,un•d
5:1. 00*1. 93.46

Fcund = 100,,00

66.05
96. 73

12,. 1 .12
136. 00,x

IM. 60
264.,,65
2.79,. 53
303,, M
400.65

Foun "d

A S""76 26,. 32H 47.45 559.10*.
563,,...23

571 . 30
657.. 03
665V31
740. 12
7?71.76

867.,, 63
1129.8 ,7
1.1 2 12.72
.:1.26.02
1228 52
:1. -439 ,, :1. 3
:1.453.60
1787.6"7

X Abun•.t"r•danc''••:-es. FauI:-o ~ n! =

1.02

3. 41
16.,,70

59.20,g

1.32

1.1. 40
0.81

44,. 70
:1.. :I.7
0.. :1.4
6,.14
6.. 10
0..39

0.12
0...12
0.120.,14

1.63
3.,84
1,,39

0,:1.3

0.33
73 70

A c"t iv i ty I .- S igm.t •a

S,, 00E 35 :1.7:94

--- Not F:'ound ...
........ N ot IF'o und ---....

---.... No't Fo un -~ -----....

--- Not Found ......
9,, 464E7 43 82

. No 1No F::" o u n d ..
-..-.. o1 o t Fo ( nd u n ..
--- No t F o un d ..

7. :..1@E+06 23.95
..... Not F cu'nd .....------

..N Not F o un d ...
-- Not Focund c

---... Nio t Fo u nd ---....
--- N o t Fo , ucnd .

-.. Not Fou: ound ...

---. . ot I:F:o un'd .
... Not :ound .. U -.---

.-- No't F:ound ..........
....... No't Found .........
-.- Ho (3t FoC3undic
.-- Not Fo ou n d,.
---.. No::t F o u n di.
-- No['lt Found .--

R;'e je ct'e d :b-,%.y
Decay

fAl:un.,

) e .c a y, A b u n,

0

F].ag: ".*." = Key].ine



U i" :1. En ery. . : i L n e f' 13 - v L e'
Sample ID) n EF'T.-.iS51704

P a ge R
Acquis~it~ion datve a 8..,JUL.-..0'04 15VW839

it i E Zn e rg y :rea. WHI M Ch aW'' e 3L. e.f..P w C.../ Sec %Err %Ef f F I a

198,35
51:1.,, 23
558,60

43

50

78 1.. , 4
59:: 2.o55
25 1.,,41

39.50 391 12 .3. -- 02 43.8
1022. 1'7 10 14 :I 6'". 66i-2- 17.9
1:116.91 I:I.: 1:1. , 7E.-.02 2.4,,0

6. 36E+00
4. 74. E.0
4.,55E+00 ]..

Fl"].awgs; "T"T & T enti:.a't';i ',' !,X ass.!.:.oct- i.a t ed



44. )ý- if. i. -. - K X .i.t:N % .- I* ) X A-.M .- *-.i,-X 1*X *X ),A f.i. -A - h. X. X:.. -K ic -K A.** >~* ' i* -k~* ii.- )C -K 41. A'. i** * ,:~ * - -. '.-. . X.X .**
D Det.;rosit-. Ed:isJ.or v Feý cr 1-11 MDA" te:-, ,•t GQ•ra e t- U -2 0 1.5!:5:i t 8j~ .1 S 1-'*

- ii.M.)( M.) -K" M)''( . "-x "if. 4' .9- iý .*"•"•".m.--:' .-K - -'sc". x..' if." .X. )-x!.-( (-•.• • •""(":' . • .( .. (.•"}.-( -( X - K X .) •.:•.).-. .. i( • .(.-( -( • •. •-:ý( •.,}.•-• •.•.)(.•.•.-•-.* ).X

- r R 1 -. : .. S 0 5:1. 7 0 4
-::-.- :." * .'.•":m .,:4i.,:.:-X-..* K A. -X. X. .- X,- ,'.,. .- X... x..- ,:.- ..- Y*... --- m:.-..,". * x ..- ,'. ,:.i r,- x.* .x , :,. ':-i.,..-- i-...f..,.,.. -.x -.- -.x.., x.. .. . m ..x x.x

J1:i. "r- : .. r, :) m .D e c: t , L, 1 f c.t i v J". A R p A.t:

13z c. . r - cl I.: .I . )P

7.-.1... 1 . 9 ,. E 0

I::"--" 18 0 ,,5 .1.!. 00 1~ J. it. tf ';s I-... if :::, booshoP'

i.A..2 -,:. ?4,1 5 4 '1 ,001K E- 0 If

7 1-- 24 A,: 6 ,5:. I-- ,.: . i. -f A.... o c s 1 '-.1
... ...-. .. 4 I 1 f i. ef toc, :hi,'r"..

I -t 2 ,64 - 1. f i J. T - s h:o: r t

SC- 6 1 ,8 9 .•5:. ,, :1. l,• 'E' -. 21?
F,..5 1 50,, 32 0, 0 8 3, 4 9 8.0E...0

MN.-4 5138 , 34 ,, 83 9. k 844 1].-..0
C ..0 6 5. :L .23 ., 25 2., :1. 4 5:1. E'08
M 1 F-5 G 0. .1810.1 69 Ha 1 .-Li f e t o o h o"t

NI.-.56 65. 1.58. 38 3., 5645....06
C, C--57 54. 1. 2 2. 06 .1., 3"721. E--08
C0. 0-58 15.. 810. 76 1 .. 5093E.-..08

5:1,, .1 099., 22 3, '7834E--08
C0-.60 11 .1. 13,32. 49 :1. . 1 063E-08
CU--.-64 0,, 1345.. 90 Ha1 fI--L .. fe tbo sh1o-rt

I-.I!...965 0. 1F41,4 1a. f -. i. f e to o s h a'- t
Z N-65 1. 0., 1115.52 2.1. 029E-08

.... (-..-69MI 0. 438 ,, 63I al,.". -f-,I.. :i. 'e t~oo sh ,'t

S1E:::75 33E: 1.36.. 00 51.. 7065. 08
A IS'...'-76 G591 10 H-] a 1 f L J. f e t c c s h o r t
B F;,' .... 82 0. "'7 76. 49 H1-a 1 F-.. t i. f e too oshyo'f'L

I:;l.. 3 01, 52 , 64 1-a1 f 1..- L.i. f e t o c 1:'. th c' "L
6-.. 84 0. 8 8s . , 5 a f - L . f e too osh ort

R .... 8 5 0. 802,-.. 4 1 a1 a 1. f L J. i " oo se, o'.t
vIF-l:,'....5 36. 513.99 2. 2780E.-06
IK, .- 85 I'l 0,, 151. 1 ,, :1. f. I ...:i. f e t o c, s h o'r. t
SI..-5 65 5.1. .3 ,9 1,, 7054F'."-08
PB....86 E1.,. 10 -"6,E 63 8.. A48 966E-07

67 F. 87 0. 402 58 I.. a. f -L i. "f e t o) o sh, 1:-t1
SI:;,' -. 8 '7 Myl 0,, 388., Z4.0 H-al f -.-I J. f e too ) s hi or. t
K F 8 0,, 1.96 .32 fa :. f I i fe 1 =, o , h c,:'" t

SB 881. 32, 39 .a :. i-.Li. Fe tcoo s h or t
Y.88 8, :5.836,0 11 :1.81'.'.08

SR ,s 01, 220.9 Hal f.. fe toe sh ohrAt
1:*B -.-8 9 0,, 103:1. . 8. H a:I.'...'. *. F too sl ,or-
1K :;.F. - 90 0. 111. 8. 69 I..1 ,", ]. f L.-. fe t c! o s h oct lt.
R B--. 90 " 8 3 .1, 6 9 H a ". f L i "f e too sth ortt
RB -901 0.. 8242,. 23 a I. -L. f e t o c s h o r t
Y .-. Ni0 0,. 202,, 51 H a l. f .-.. .f e too sh o't .,

.-.....9:.0.. 1024,30 ..-Ia I. f-L. :i Fe toCo sh orit.
Y 91. 1.5. 1. 204. 90 7 ,, :1. .00 1- -.- 06
Y..- 9:1. M 0. , 55, 60 H..a IA 1 f.. I :.'"e Fe o o s h ort:
1 .... ", f... 0, 1, '"3. 94 Ha]. fI:-Li. F e too shi ot

S-, 0.. 934. 46 H..a J. f -I..J. fe too s h o r t



Min i"imuIm Detectable Activity Report (continued) Page :Sample 1D N EFT-IS05170-'4 Acquisition da•:-te s: 8-JUL-2-'004 150,:80,9

kE n e r)
Nuclide

NB.-..4
1,16--95

B-..9511

NB-97*/pR..... 7

NO..99

TC-991"I
T -101.
R U- i W3

RH-105
R U- I8

RU- I W1

RI-..1 1016I

SD..-. .125
AiN-. I !11M
SN-117M
SB-122
SB-124
SB-125
TE- 12511
TE-127

TE-129
"T E..- 12 9 1r11
X E- 12 9MIl
1:.-130

BA.-- 13:1.
1-..131

TE--13: 1.
T E- 131M11
XE .- 131Mly

:1-:132
TE - 1i32

BA"'-133 Il
1-133M
I'-" 133

TE -:1. 331"1
X E-.- 1.33

XE --- :3 3

.- 1.34

BA -:I 3511
-:1.35

XE-:1.35
X 13 5M1

91,

01
161
12.

T,

III

0.
0.0..

0.

28.
67.

2.

0.

12.
45.,

01.

41

21.

01. .

47.
0..

0 1..

241.

0,,
0.

27.

0.1
18.

0.

0..

41.

21..

0.,
0..

0..

0..

0..

*590.2
266.90

702.63
765.79
235.69
756.72
657.90

743.36
739.58
140.50,
306.81
4 97. 06
357.99
318.98

724.50
621.84

937.48
391.69
158.56
563.93

602.71
427.89
109.28
417.90

57.60
202.84
459,,60
695..6

:1.96, 56
536.09
123.80
364.48

149.72
773.67
163.93
667.69

228.16
302.84
276.09
529.87
912.58

81.00
233. 22
604.70
884.09
210.47
268.24

1260.41

249.79
526.56

MDA
(uCiicc)

Half-Life t~oo short
Half-Life too short

8. 1202E-09
2. 2139E-08

Half-Life too short
2.3734E-08

Half-..Life too short
Half-.Life too short-.

Half-Life too short
Hal f-Life too short

Half-Life too shoart
2. 3546E-08

Halli-Life too shor•t

Half-Life too short
Half-Life too short

8. 4601E-06

368823E-07

3.,6193E-08
I. 6305E-08
1. 5851E-07"

Half-Life too short
1. 1007E-08
2. 7229E-08
6. 3083E-06

Half-Life too short
3. 173@E-05
3. 1745E-08

Half-Life too short
7.659@E-07
1.0098E-05

Half-Life too short

6. 5092E-07
7.2141E-O0;

Half-Life too short

Half-Life too short
86. 7190E-06

Half-Life too short
Half-Life too short

4., 7552E-08
Half.Li..f.L Fe too short

Half-Life too short
Half-Life too short

3.8 220E-05
Half-Life too short

8.3063E-09
Half-Life too shorlrt
Half-Life too short
Half-Life too short
Half-Life too short
Half-Life too short
Half-Life too short



Minim'um Detectable Activity Re~port (continued) Page ::
Sample: IDl g EFT-IS051704 Acquisition date n 8...J'L-2•004 M528:39

Bckgnd
Sul-[-Nuclide

CS- 1.36
1- 136
CS- 13*7
XE- 137

CS-138
XE- 138
BA- 139
CE- 1 3*
CS-.139

BA..- 140
L.A - 140

'A-141
CE - 4:1.

L A- 14:1
B A - 1 42

LA - 142
CE- 143
CE - 144
P .!. 144
1", 1.47
PM .-1 48M1

Id.. 154E U -15 2
EU-.156

HF.- 18:1.
T A -. 18 2
W .- 187
RE-188

HG-203
BI-207
TI..-~208

PB-212
BI-214
.: B-2 1 Z4

RA-224
RA-226
AC-228
TH-228
PA-234
TH..-234

U-235

1NP11:...239
AM-..2.41

15.

0.

53.
0.

01,

42.
0.

51.
0.

239,

01

81.0.

0.

26..
10.

101
0.

28.

57.,

148.

01

011

47.
418.

29.,

01.
20.

05.
0.

0..

0o

E'nergy
(keV)

1313.02
661.65
455.49

1435.86
258.31

1420.,50
165.85

.1283.23
537.32

1596.49
190.22
145.044

1354.52
255.12
641.17
293.1;6
133.54

1489.,15
91.10

550. 27

344.27
1004.76
646.29
482.03

1221.42
685.81
155.03
279.19.
569.67
583. 14
238.63

609.31
351.92
240.98
186. 2:1.
338.32

84.37
131.20
63.29

143.76
106.13

59.54

M1DA

1. 4125E-07 0
Half-.Life' too short

9. 7608E..-09
Half-Life too short;
Half-Life too short
Half-Life too short
Half-Life too short

k. 3783E-03
Half-Life too short

5., 4221E-07
Hal f-L..ife too short
H,.alf-..Life too short

5. 0496E-08;
Half=Life too short
Half-L.ife too short.
Half-Life too short
Half-Life too shor~t

9. 4180E-08
Half-Life too short

1. 2438E-06
1. 8530E-08
3. 2941E-08
5. 1047E-08
1. 2591E-06
2. 3665E-08
5. 6778E-08

HallF-kife too short

H..alf-LifIe too short
2. 6629E-08

6. 8900E-09
Half-Life too short
Half-Life too short
Half-Life too short
Half-Life too short
Hall-Life too short

2. 4711E-07
7. 7721E-08
i. 1-56E-06

Half-Life too short
4. 9973E-06
8. 5179E-08

Half-Life too short
1. 7687E-07



WR EF1 04-052
Pageof__

Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: - \-'ý) m14

Sample Location (Well Number): -1- •0-P

1. Representative sample collected. Date/Time / 1O

Sample collected by: ..Daite:-./ o5,?"• Date:
Printed Name /%Yjsgature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample _ 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: -)O• Co\\aGfj / \ILQJ Date:.-
Printed Name / •iature

3. Sample counted in accordance with 6.000.7 or 79 "Operation of the Packard

TRICARB 1000 or 21 OOTR". . /

Performed by: ",4-.Wo A Co)•Date:__________
Fermi 2 Chemistry Printed Name Sign(a e

4. Tritium analysis printout revie ed b Radiat on Protection Supervision or
delegate.

Performed by: __________, DateA
Fermi 2 Printed Name Sigiiature
Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks



Tritium Activity Calculation

Sample Information

U1.
2.
3.
4.

Sample Location
Date Sampled
Time Sampled
Sample Volume, (ml)

EFT-1 DOS1104
05/11/2004

11:00
4 ml

Instrument Count Data

1 . Date Sample Counted
2 Time Sample Counted
3 Background Inf.:

Minutes Counted
Background Count Rate (cpm)

4. Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm)
Net Spike Count Rate (cpm)
H3 Spike Activity (dpm on count date)
Counter Efficiency

5 . Sample Info:
Sample Gross Count Rate (cpm)
Sample Count Time (min.)
Net Sample Count Rate (cpm)

6 . Critical Level:
Critical Level Count Rate (cpm)

07/09/2004
16:06

10
9.2

4068.6
4059.4
9642.0
0.4210

6.0
10.0
0.0

2.2

min.
cpm

cpm
cpm
dpm
cpm/dpm

cpm
min.
cpm

cpm i

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirnqrm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.20E-06 uCi/mI

Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity.(uCi/ml) = Sample Net cpm

Efficiency x 2.22E6 uCi/ml x Sample Volume

< MDA

T( Date JUL 0 9 2004

0
DTC: TGCHEM File: 1319.02



WR EF1 04-052
Page of

Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTPIC ANALYSIS CHECKLIST

Sample number: _;- '- \ ZOS \ a

Sample Location (Well Number): 1 ".2L..

1. Representative sample collected. Date/Time OS Oii c q / I oo

Sample collected by: - 'i a _•, e-,/L •_ 1-r-4 _,,•4 / Date: r'-71ex9A:,oV

Printed Name Sin-ue .

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: izn CCUMAC, / , Date: 7- 6 -0
Printed Name / ipa r

Note: Sample containers may simply be sealed with red duct tape and initialed by the

individual performing the function

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector # 01____Y _

Performed by: . /-.. 4,1•4 Date:__________
Fermi 2 RP Printed fNTame Signati



WR EF1 04-052
Page-of__

Attachment 1, Page 2

Sample number: i,/'"/- /

4. Sample counted in accordance with 65.000.115 "Operation of the Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Performed by:
Fermi 2 RP Signat

Date: 7i c4 /
Printed Ndme

* Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.
If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radiation Protection Supervision or
delegate.

Performed by: Ityu / /,;/) i1
Fermi 2 Printed Name '/

Radiation Protection Supervision/Delegate

Signatu r /e x Date.
Signature

Note: Return sample, intrinsic printout, and completed form to Fermi I Radiological
Engineer

Remarks rvK kl, h-,; JVw<mK?// 4~$~

~' r I



D ET ROIf',2 T ED ISO N F ER MY - 2J POW ER PLA NT •• J L •;•0 4 i : 1 0 ,8

RADIATIGH.. PROTiECTiON DEP::AR:TMEN''"-f

GAMMA SPECTROSCOP::Y ANAL•!.YSIS REPOR"T

HIGH EFF:ICIENCY DETECTGI:',"O

Sample ID Numbers EFT-ID05110:4

Sample End Time: 1I-MAY-2004 11K00:00.0

PERFOFRMED BY:

: CBY:k

- - g



Pane N 2
Sample ID H EFT-ID)051104 Acquis".i "•t.i.on date s 8-JUL-.;.2004 15001w04

Fermi 2 Radiation Protection G amma Spectroscopy Report.

in~ ~ ~ ~ ~~Sml pPaerametersr F : s1 1Sample ID Numbern 'EFT:-ID051104

Sample collection start date: 1-MAY-2084 1180:08.00
Sample collection end date a !I-MAY-2004 113:000.00
Type o:f f. ampe I i L .@ vri, Liquid
Sample quantity n 1.0000@E+03 cc
Sample geometry n M:LL Operator2 LK.

De.,'t.ec't'or number i1 C T" 4 Ac-quire da:1•te n B-JUL--2.0.4 ..3,l0: O. 66,.

Preset live tim : 0 0013%00L.j.00 Elapsed l.ive t:ime, : 0 .0 :0 0,00
Elapsed real t ime o 0 0033001.18 Percent dead at:i::.me A,05 %

.W.)P *.. i. L...........r.Cal3.ibrat io:n Par ameters •*~........................

Detector number : DET 4 Yearly c:al d"te : 12-APR-p2004 0:1.700,0
Kev/ichranne N 5, 5.00286E-01 Zero' offset i1. 06715E-02
D)aily cal date s -J-UL- *2004 09:58:17.14

.. ,* .•...:....... eal..'.~LPe Search Parameters * )*.**** ********** ** ** )** *
Start channel 100 End channel 4096

Height sensitivity : 5.00000 Shape sensitivity> 10.00000
Maximum number of iterations to resolve multiplets g 5

.* -*....*'~********** Hu 1Nuclide Identification Parameters *********** ***.

Energy tolerance a 1.25000 Half-life ratio a 10.00000
Abundance limit z 75.00000 LibrAry u dacmaster.n.b
Effic.>iency file : EFFD4_m2 1 Efficiencies at N Peak energly

P 1.!. 1 t E..-n erg r 11 y Area Bkg',nd FWHM Channel L. ef t Pw Cts/Sec %Err Fit

1 0 66.30 7,5 7 1.87 132, •. 127 10 4. 16E-0. -2K. 1.
2A 0 ;.9 84. 68 1.67 703.54 697 13 4. 6E-0•' 23.;....1 - J .J r, 1 2 ,.... tiiI :.,:.l:.1 -01 i3 1 hJ -
3 5 ,, 11 4,8 21 .55 2,,5 1022,67 1012 2 5 :1,1 I.... 01. 12-

... .,558..... 57 34 .81 11.6,.,83 1 0 I : 1.2 3,, 14E 0,2 22,, 4)
5 0 609 r 58 24 1 W7 :1.2 ,12.. 1214 1.2. 3.,22E-0 21. 46: 0 1378.28 13 6 0• 2757.23 7.0E0 43.9

"7 1. 145..4 ,81 24 2.56'U, 2920..,47 # { 22 1,.31E-02OZ 46,. 1.•24Eii+00

8 1 1461.57 75 2. 33 2924.00 . 22 3.,, -: BE 'I
9 0 1764 445 0 1.7 35::.30. (1 3521 16. 2. 83E....02 . 0 .



Sample Ti tl • .......5110. P e. - " 1.
Aic:.quit Lsiti .: Lonr' Tfi.me(- =: 8..-.. JUL-...200 :: :.4 1I.3 :01M t: i~ , !.68f

Post-MID P kt ! Se.a . Re prt

d FWIH-MI Chae• . - "f: L Pw %E'rr Fi: t..: t'.u::l. :i. idei:'.

66.,,30
3:5.1.,,9.1.
51 1.48

558.'.• ,56
609., 70'(-

:1...378.,2;7;:8

1I.461.5 g7
1f764.,44

,.4

2 :1.

1.8
:1. 6.7

S :1.
1.37

0.96
2.5: 6

2.331 ;;

:1.32.51.
7?0 3.;,,54

1i.0 -:22.,67
.t .6,,83

1! 2 : 9,,.12 :.
•."7t I 5"

R924E-. 00
3:530.57L

1!.2769"7

;1. .09

27 50(:

29 12
.29 2352I

. "0
13

1:.

:1 . ..7.
12

25.1.
2 j1.,.

24, 4



S ample:. 1 •,D u E FT]-I!D)051 J -0.

N-Iucl:.1 i.d;e•. T y pe n",a t u ral]

Acquii:. tion d.. at•-, :.: o..,. L. - 0 13H I.j :04

N'!u cl i.d e
K'.-.4" ,0

Energ y
1.4 60.°81i r.:jft-

UI n" cor-r e ct 1: e d i),-.: a cay C: or'r
A'.f : / 3. 4 .9- C :3 / c 7

:10 : 6 7 *, 2. :. t ~:• ',:"+ @ 0( ,,': . '.t " *( ,-7 3. ,, 4 /:"" " 1 :1.8, .5

Flan "*"



T HiJc' I J. f ) ctd vi t.,:-'?
1.) , E F'

1. b r. o f I J. J. e c t r u III
i (J t. i f J. d I J.

I r c) -f J. I-I sl e I-I I.... a L., J, v e i

i T -'v it. I-. '.a -u r ýa

J. j. A:. j. cl t. J U L. ý2-) -4 :1.

:1.

881,89/1'

1.1 ý.k c 3. J. d
!-- .1 J.

::I c. c) r ' r : e : e4 di I~. Cc~

Ci J.C'J
:> 1. r: r: c' r' f:: -f pc c

-L: j. J. t:

J

:1. K e I J. I-I I-I cl t f o u -rt
lyl ca .1-1 u ý-x .11. v J. I-, c'.' d N' ui C. I . d 1:. ~eo C.i f * c bn I. J. III J. I...



Rejected Re por)t
Sample 1D u RFT-ID051104

Page :2
Acquisition date n 8-JUL..004 13:01:04

Nuclide
F-1 8

Half-Lif(I-pC
Hi.f-life Ratio

109.74M .762.31
% Abundances

Ene'rgy %A bund

511.00;.*1i93.46
Found . = : 100,00

119.. 783 0.49 66.05
96.73

121,.12
136.• 00*::
198.60
264.65
279.53
303.,91
400.65

Found =% Abundances

;26. 32H 52.. 97 559.10.*
563.23
571,.30

657.03
665.31
740.12
771. 76
867.63

1129.87
1212.. 72
1216.02
1228.52
1439. 13
1453.60
1787.. 67

dances Found =

1.02
3.41

16.70
59.•20}

1.45
59.80
25.20

11.40)

44 .70
1. 17
0.14
6.10
0.39

-0.12
0.12

0.14
1.63
3.84
1.39
0.33
0.13
0.33

73.70

89.00
5.60
5.92

12.50
6.30
7.46

13.56
12.66
48.50
99.,70
79.60
19.70
4.10

46.,,30
5.04
3. F2'1

15.10

5.94

Activity !-Sigma
(u~icc •%E'rro'r

1. 10-E+35 -12.j29

1. 14@E-05 25. 14
---... Hot Found ....

---. No- Found ---..
--- Not: "I Fo u:f.

..Not Found ---
.... Not Found ...

H. (ot FounC d d ....
.Not Folund ......

- . Not' Fo:'undi

3.,697E"-08 24.36

--- Not Found ...c .
-- l Not Found2 .C).......- .
...... Not Found ------...

--.-.. hi Not Found
--- iNoht Found ....
.-- Not Found . .
--- Not Found
---.. Not Found1.....
--- Not Found (.'.......
- bl Not Fourc.nd
--- bot Found .IC'
-- -hi Not Found .......
-7-.... Not Found ------...

--- Not Found .........

. Not Found ....
9. 869E'".07 M1.4D

1.417E.-.05 25.,14

.. . Not Found -C--.-. -

--- Not Found ....
... Not Found .....

- hi Not Fr und ...I....
...... Hot Found ......
........ Not Found ......

H.... ot Fou~nd ......
.... Not Found ...

---... Not Found ......

1..00@E+35 21.40

--- No::t Found ....
..... Not Fou~nd -.........
........ Not Found ......
..... Not Found -.........

Abun.

Rejected by
Deca-y

Decay, Abu'n.

% Abun

RU-103 39. 35D 1. 48 497..08*
610.33

:lances Found =

Abun.I

% Abund

C:-136 13. 16D 4.41 66.91
86,,29

1153. 22

163.89
176.55
273.65
340. 57
8 18. 50-

1048.07
1235.34
Found =

Abun..

% Abundances

BI-214 19.9(.1M 4203.8.2 609.31*
768.36
934. 06

1120.. 29

1238.11

Decay



Re c't e d . cR (co t:in "n o ed)
Sa',mp:le ID : EFT....D@51.l 04

P a g e
Acqu•isit:i~on date s O-JUL-2004 M OO1 :.%

' .1 4:i.d

H alf..-1 i. fe R at'i-"o E'n er"gy % A b:,und

19. 9 0 M 4203.,, 82 1.377 1 , 67 4,, :1.1

1764.49 15.80
9 Abnda..es Found .... 69.33

:i., 0 0E +35 14 ,, 0

,(Ab'n. Limit = 48..48%.'•)

P..B-2.6" ,,.1.4 26. 81Ii 3121.50 87.30
241..98
295.21

37f!5 ,. 92*

4. 67 --- Not F:" nd Decay
7.49o - -N t :u cnd

19..20 ---. Not Fo nd .
37,.2Pt: ,t.0 .1 .00@E-+35 2.3,,:.11I

1I. 1 --- t?• ...... Not:: Fo:I' :,u nd ......

5 3,,4 0 (Ab'n , .. Li.m it.: .. 37?, i.20 %.)



i "n :i. n. t J. "f . e d V ..: L. i
S i': l J. D:'Ie I• i " .: F . .. 'T .T) 0 !.i-l,. :1 .!i E A2i q u .: S ... J . o'n j. c,- c a:• t 8 .,' U 1. 2 El 04 :. :5 1:. '1: 0.4

rit 1 v frT ; :`3t. 1: •d FW,111 C ,ill,," 1. L e f; t w C t:;., S ° ... .

1*1

U
CA)
ir)

A.

51 , :I..

55.6511. .470

-.1.378, 28145dt -, ,, . t,

.!76 .,, 1

57

13
2..4

55 2..53

2'4 1. 137
6 .. 9.

132. 51:.

:1. ro~t 2 2. E, 67

2:. T' 5. 2:'
• , ? .t,*Il. ..' "";" L:' %

127 10 4. 1 E 0 2..-2 25 1
I'0 2.v - A.

.~j1 LL 2. 'I~~ r':10:. 2 2I " 1. i' 12,

275;i 1 7,4 E. '0; 4.S,
1.0'31 12 31.4 E---- 0 2 4 4

2 2. : 1:.. -2 :

:1. 3S E-.. ÷CA). , T
`5 , '5 E* + 00

V .4 -f 3 2E'.- 3 , , . -- 0 T2.55 E + 0 '€..T "

4431.4' ' 4'4i 444.47'~ ~ 'iCiLy .22~ 4(2(2' :j .nt:ac:



.- Detroit Edison F.1ermi 2L MDA Repo rt, Generated 8-JUL-2004 1MM:311. 14a18

.:.Sample ID) H EF:T.-..D@51104 Km

F-18

N A - 2'.,.

CL.-38
AR-.41

CR-5:1.614 -5

C0.-.54
C0:'56
M1",156
Mi N...56

C f3- 5 C.,

C0..-57•
C0,--58
FE.-,59
C0-60

CU,-64
NI-65

AS--76
BR-82
BR-83
BR-84
BR-85
KR-85
KR-85M

RB786

K R - 8-7

SR-87M1
IKR-88

RB-88
Y-88
K'R.,.89
R B - W)

K"R-90
RB-90

Y-901,1
SR-91

Y-9111

IN. I 6

Detectable Activity Report

Bc:g nd
S u11.

EnergyMOeW MID ()
MUM

25.
0.

4,,

9.

48.

12.
If.

59.
45.
17.

9.,

16.,
01.

0.
13,

01

44.
5.

0i

58.
06.

58.

0"

016

2.
01
01.
0..

0.

1 ,
0.

101
0.

0.

(13.

0t.

I. '3

477 5r
511.00

1274.54
1360,•.53..= :
,1014.44
1642.42

12.93.64
889.25

320.08
34.033

1238. 25
18 10.6G9

158.36
1i22.06
810.76

1099.22
1332.49
1345.90
1481.84

1115.52s
438.63
136.00
559,,10

776.49
529.64
881.50
802.41
513.99
151.18

513.99
1076. 63

402.58
388,.40

196.32
1382.39
1836.011
220.90

1031.88
1118.69

83:1.. 69
824.23
202.51

1024.30
1204.90
555.60

1383.94
934.46

1. 6i8&E-07
H4alf--Life too short

!. 032GE-@.:'`8
Half-Life too show:t
Half-..Life too short
Hal"f:-Lif.ie too s}iho'pt
Half-.L-ifle too sMorit

1.3543E-08
3. 9834E-0"?
9, 5845E-09*
3. 1756E-08

Half"Life too short
6. 7565E-06
1. 2800E-08
1.,6824E-08
3. 8945E-08
1. 3046E-08

Half-Life too short
Half-Life too short

Half-Life too Short
2. 0275E-08

Half-Life too short
Half-Life too short

Half-Life too short
Half-Life too short
Half-Life too short

2. 8426E-06
Half-Life too short

2. 2678E-08
1. i249E-06

Half-Life too short
Half-Life too short.
Half-Life too short
Half-Life too short--

1. 0392E-08
Half-Life too short
Half-Life too s hort;
Half-Life too s ho rtA.
Half-Life too short
Half-Life tboo short
H.alf-Life too short
Half-Life too short

7. 3677?E-06
Half-Life too short
Half-Life too short
Hal,.f-Life too short



Minimum Detec:-tab- e Ac:tivity Repo:, rt (continued) .:Pape % , )
Sample ID n EFT-ID05110.4 Acquisi.:ion datie : 8-JUL-. 0.4 :13;1;04

Bckgnd
S U F.Nuclide

S R -i73

SB-94

MB.-95
NB-.951

NB-..97

TC-99M
T C- :!0:1.

RU-1.05
RU- I Of6

CD-109
AG.- 101"I.O
Im IJ I,,%

SN-.!.711

SE---122
S B4---' :1. 24
SB'-. 125

TE-.125M"
TE- :1.27
TE-127M
XE-' 127
TE-1- 29
" 129N
XE-.:I.29M

1..-:130
BA :1.31.
1-131
TE-:I.31
TE- :3. I3':.

X -:1. ~3 :1. M1

i--:1 32
TE-:1.32

BA-.-. 1. 331-1

C1_ IN,

1- 3
T --- :- 13

XE-:1.35M
CS.- :1. 534

:E-:I. 351

X E - :. i'.. I

17.
1T.

13.

24.

0 .

(7J

0.

0,

s-.'

15.

26.
62.

01
25.

28.
38.

W..
23.
62..

0.

21.,
62.

011
4 4.

68.
0.
0,,

0 .
01.

0.1
0.

18.
0.
0.01.
0

0..

0,,

0,.

1.-

E'er y
WkeV)

590.28
2 .66.°90
702.63
765.79
235.69
756.,,72
657.90
"743.36
739.,,5,,,
:I.40. 50
306.81
497.05
357.99
318.90
724.50
621.,,84

88.03
937.48
391.69
158.56
563.93
602.7:1.
42"7.89
109.28
417.90

5 7. 60?
202.84
459.60
695.88
196. 564
536.09
123.80';
364.48
149.72
773.67
16 3. 9 3
667.,,69
228. 16
3 02.8,41
276.09
529.87
912.58
81.00

233.22
604.-I

.884.09
210. 47
268.24

1260.41
249.79

526.56

uCD 1 ic,:c:)

Half-Life too short
Half-Life too short

8. 6090E-09

2. 8971E-08
Half-Life too short

2., 6719E-c 8
Half-Life too short

Half"-L...ife too sh r;
H lf-LI fi e too:: sh,' '
Half.Life iol sho"t
H1--alf.-if. 1 e too shorti

4. 5148E-08
I-.Ialf--L~i. fe too sh"ort-.
Ha-lf-.Li.fe too short:

Hal'..f-.L fe tI oo short',, ,
9.2340•9,-v. -08
3. 6063E-07
3,, 55.1 jiE-08

4. 6331.E-08
2. 0789E-07

I-.Ha .lf-L1i.fe tfoo short
1,7584-E-08

2F :1. 8 18E-c 8
7. '076E-06

Half-Li. fe too short
3. 7323E-@.5

4. 1496E-a8
Half-Life too short

8. 9792E-0'7
1. 8153E-05

Half-Life too short
9. 5905E-0"o -
1. 5794E-06

Half-Life too short
Half-Life too short

1.,4321E-05
Half-Life too short
Half-Life too short

4. 2026E-08
Half-Life too short
Half-Life too short
Half-Life too short
Half-Life too short
Half-Life too short

8. 3775E-09
Half-Life too short
Half-Life too sho'rt
Half--Life too short
Half-Life too short
Half-Life too short
Half-Life too short 0



M1in :imum Detectable Activity Repo'rt (continued) Page !I
Sample 1D a EFT-AI05110.4 Acqu isition date a 6-JUL-2004 13WW. 04

Nuc Ide

:1.36
CS-137

XE-I37
CS-138
XE-I138,
B A - 1391.

Cs- 139.3
BA-140
1, A".- 140
BA-..o4i

C: E -14:1.
LA-141.
B A- 14;N.2
LAu-" 142
CE-143

CE- 144
PR.-."144,

ND 1. .47
PM-.148M"
EU-152
EU.-. 154

E U - 15 C.,

1,16
W- 187

REi 88

Rv E~ - 18

HG-203
BI-207
TL-208
PB-212
B I .--.2 14
PB..-214
RA.-.224
RA7-226
AC-22.`
TH"-22.8
PA-204
TH-234

NP-239
AM-24:1

Bckgnd
uI-,-,1

(1.
5.

(.I"

0.,
01,

45"
01,43.

0.

43.

20,.
36,,

13.0.

04.
29.,

20.

01,

7.

36.,

28.

43.

0.

01.

29.
0.4*,

0.,/7

Energy,,

818.50
1313.02
661.65
455.49

1435.86
258.31

1420). 5P

165. 85

5 3"7.3 E2
1596.49

S9.!)22

145. 44
1354,,.52

255.12
GA., 17
293.26
1.33.54

1489.15
941.,, 10

550.27
344.2.7

1004.76
646.29
482.0.3

1221.42

P85. 81'
155.03
279.19

569.67
583.14,
238.63
609.31
351.92

240.98
186. 21

338.32
84.37

131.20
63.29

143.?Q,
106.13
59.54

(uCiicc)

2. 084-07
Hal].ff-Life too short

9,, 5493E-09
Half-Life too short
Half-Life too short

Half-Li. too short

Haif"-I I'..ife too short
I1 4i47E-pa

Half-Life too short
8. 2122E-07

Half-Life too short

Half-Life too short

Half-Life too short
Half-Life too short
Half-Life too short

9. 1364E-08.'

Half-Life too short;
1. 9069E-06
2. 1364E-08
2. 9737E-08
4. 3172E-00

1. 5017E-06
2. 7022•E-08.-

5.8 357E-08
Half-,Life too short
Half-Life too short

2. 6422E-08
9.4732E-09

Half-Life too short
Half-Life too short
Half-Life too short
Half-Life too short
Half-Life too short

2. 6877E-07
7.4441E'-'08

:1.1.609E-06
Half-I ife too short:

7.0666E-06
8. 13.1.5E-08s

H..al f-Life' too short
1. 9265E-0'7.



WR EF1 04-052
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: i:FT- Z-.Os aoq

Sample Location (Well Number): 2. SYa•o-.

1. Representative sample collected. Date/Time 5-\3-Ot4 /

Sample collected by: .Vul M;,. $Ia-k/ . oDate: 091-20;
Printed Name / Wgnature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample ?_ 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: 3r , / Date: -%"'Printed Name / [ •e

3. Sample counted in accordance wi 7 .00 J0 or 79 "Operation of the Packard
TRICARB 1000 or 21 OOTR . I

Performed by: S, C• Date: I'- - 4
Fermi 2 Chemistry Printed Name \S ture

4. Tritium analysis printout revi ed Radi tion Protection Supervision or
delegate.

Performed by: 1A L• Date:V/, "

Fermi 2 Printed Name Signature
Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks



Tritium Activity Calculation

Sample Information

1 . Sample Location EFT-2SOS1 304
2. Date Sampled 05/13/2004
3. Time Sampled 11:50
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 Date Sample Counted 07/09/2004
2 Time Sample Counted 16:46
3 Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 9.2 cpm

4. Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 4068.6 cpm
Net Spike Count Rate (cpm) 4059.4 cpm
H3 Spike Activity (dpm on count date) .9642.0 dpm
Counter Efficiency 0.4210 cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) 7.5 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.0 cpm

6. Critical Level:
Critical Level Count Rate (cpm) 2.2 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

MinirnLqm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) = 1.20E-06 uCi/ml

Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) = Sample Net cpm < MDA
Efficiency x 2.22E6 uCi/ml x Sample Volume

Date JUL 0 9 2004

Form 76.000.39 DTC: TGCHEM File: 1319.02



WR EF1 04-052
Page of__

Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTPIC ANALYSIS CHECKLIST

Sample number: VT•' Z Al Sl'3Ot

Sample Location (Well Number): Z. SýM'\ok,2

1. Representative sample collected. Date/Time -51'3-o 0' / SO

Sample collected by: n1nj flL. •"ar-AL I .•, 4b4k, Date: e ,,7- z
Printed Name / Ii.nattiure

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: A C0fl\A ,0 / Date: 1 "
Printed Name attre

Note: Sample containers may simply be sealed with red duct tape and initialed by the

individual performing the function

.3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector #

Performed by: 1./t4•M /4, Date: 7- •9 •"
Fermi 2 RP Printed Name Signatuf<

0



WR EF1 04-052
Page of

Attachment 1, Page 2

Sample number: £'/Y- 2 • 0 9

4. Sample counted in accordance with 65.000.115 "Operation of the Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in 'Remarks")

Performed by: L- MeA41
Fermi 2 RP Printed --ame Sigiýýe

Date: 7"- "

* Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.
If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radiation Protection Supervision or
delegate.

Performed by: ) l !, )
Fermi 2 Printed Name
Radiation Protection Supervision/Delegate

Signature If

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer

Remarks 4.1"-, ~if /J -,4)~J T1 -fa



DETROIT EDISON FERMI-2 POWER PLANT •8-JUL-2•004 14POGN02.38

RADIATION PROTECTION DEPARTMENT

GAMMA SPECTROSCOPY ANALYSIS REPORT

HIGH EF'F:ICIENCY DETECTOR

Sample ID Numbern EFT-2S051304

Sample End Timen 13-MAY-2004 11:0:0.00

PERFORMED BYi

........- I . ... .............

P A G E ...........o f.........



'ag : E!
Sa'Jpie .D : " FT 2 S 05:1 3 0 P ic silt Ji.on r date i 8-JUI...1 2*)04 :31. 55

1Fe r :i i2 a di a .tti c1.1 Ion r. (:: e cat J. c) r C -a m1 1a S p ec oscopy Re po c rt

I* h.. -X***x** A. X. .1c im p. K1. I( 1ý aX K. a- M. 'K -Y 'N KV

Sam pin IA ) umb t e r E F T- 2 S0 5 13 04
Sa n 1pl . e c c.,e1. 1 c t J. ct'in start d ate: 1 3 A1 A Y -2004 1 : 5 0 0. E () 0S0

SamJpe collection end date1 :1. 3-MAY-2004 11. 5:00 00
Type o' sam l r:' 1 L Mlari. L i. q uid c

Sample 1:-. t it y : .1.0 r0 0 0E.,
inp.: geoetr 0. T2LL T-eatr yLK

N:.................X..x. ................ cq i s. itio n ia; I a m-a ers cý.-f- i-44*, , ': , x.. :, .- :x. -

:i et:c.: c: t: or rnu : m : oET 4 A, quI.e aEt.. 8-JU..... L, .- 02r :I '. 1 5 3 5 :75,,
Pr eoe t 1 Jive ti m e C-) 00 3 0: (.,j S0 (a l iiap e d 1 Ji. ve ti J 0 0 0 - 030 00,
Elapsed real 'ime 1 000S:30.::00.4? Perc"ent dead "te : 1,1.

1)etec.t.'a-r nunber -1 : ' ET 4 Yea Q r cal ci ate : 2 n-P 20R...'.10.4 09 :1.7 00.0 0

Ke,//ch ann: 5 : . 002E-,G.01. Zero offset I. 06715E-02

Daily cal . cate 8: -JUL-2004 09 58 :1.7, 14

. -........ -.................. Peak Search P arameters X*.* * .X** .X.*****..X.A.A.

Start 1 c h annerle. :1.00 End c:hannel : 4096

He.iht sensitivty 5. 0000 Shape sens it i t ity' 10 00000

Maximum nu mberc of iterations tc:' rces eolve mu 1 tip.et : 5

".-......- ......•..1d..,,:- .-. i . Nunlide Identificatio -nn Paramete. rs******.x., *J** * *.w.*,.-

e ry tolevranc-.e 1..2.5000 Ila:i. f****. i f e- pa ti. a :1. 91. 00 0 00
ance l1m:i. t 7.,:: .7,,. 00000 Li:b1 % :i ,,ry i n,: te',,, :, , b

r:*f:ici ency -' ::. 3.le : EFFD4 _m 21.1 Eff:i. cien :i. es at . IF'ei.".. energy

......M..X.K... ........'. ...N.....X....X M U M. X..X.- (..Af.X.H... 'K..X _X_ . X..M.*.h.X...K.X...K* ..Xi ...A.....X....*.X.M.*'KX. X. -M. _. * K . H.*X N.. A

PI:k It reyq r gd F W HM i Ch a-nne i el I e ft. P w Ctsi: PS e c: r r- Fi J.

:1. (. :1. 59 8 1 1 4 2 3! c / 7 .7 92E--02 B.! .
2 13 51.6055 8 •4 .' 22 E,'J.' :1. 988:1 . :1. 0 J- :1. 8 3. 22E 0 2 29.: "7 27 8"••• i

*4 (".I 0 55 , 94Aý5 3', J. j J. I J.117. 60 111 12~' i 3. :. iE.-S 0 2 f.2. 7
5 0 Et~." 8 * 533 L,r 645:1.2:1. ,,. 3* . '91' .1. .1.. 9 F-. 0 4

0 12 8 '~., 0 4 34 0 (0. 70 .4)76,.4 c 4 2, 7 .ý :~1 . E --- 2 . J.:
7 (,- 1~. 6,:1. .. 18 G( s 1.5' :1 . 5 29 0233 1- f '12 ) ")' j5 l5 3 77F-02 :1.'7. 4



Sampl,!. 1e. T i tl n.+.3 EF:T.-...S•051304
Deca,': •:- ::y T" i.me•• = 56, O! v: n., . I, , '7

P:'o .'!t'b...N ID P:'eak::•!' Se,'.ar."'"c,:.h' Re•-,p or.t

Page :% .
Ac€:.qu• i.s i.t• i.onJ" T im =' -. .. "J (L " ;.2 0".04 1337: :35M: .17. !.T

it Eneregy Ar.e a- B 1'.gn3;d F W H'lM C h ann'•el, L.e ft " P. :w % Er'r" F" it I- ,ue: I. i des,

1.98. 89
510.09
5A1 1. ,,68
558.94
r123 ,, .

14•-01 ,, 1

35
58
45

57

35
3,4
68

49
37

35
23

0
15..

:1.42 397 , 5
2.:J•26 1019,, 8
1.,96 1023.06

1.40 1117.60
1. 45 121"7.39
0.'7; 2476.,4'7
1.,58 2923.22

.394
1013
101.3

12E09
2467'
2915

? 38.0
18 29.5 B. •.28E-01
18 34.7?
12 21.,,7
15 40,.0
20:1.7,. 1
" : 4

. ... +, I

K.-40



Ni i. d 1 :1. i e I... : A. 'r; e .' *c :;. 's po "
Sarmple ID s EFT-2:051304'4

0 N. 1(ide T½y'e na:•'ai

N u. c 1 i E ng y r'.e
.- 44•1460.8 1 68

A cqu i s :i. .i. dc at: e z -... JL.... 4 13 : 58

U'nco:.rrec.'ed Decay C:o:rr-
Wi %iE ff ub .i /c. C . !c c:

1:. 67* 2. 389E+00 3.99,E-07 3,. 99""-07

:1. Sigm a

17. 39

F: l.a g "..*" -: IKe . i.n e



Sum r. .of N lde A ct•:i . it s y
Sa mp lr L:.e ID : nF ET :-. 05. i •' ! 3 .4

Nurmb:e'r" of u'n:ide'nt-i'fied :l.i.nes.i
N'Ium'b e'r" o'f l i ne...,s tI-e"nt',at..:i ve.l' .y ide'nt" i. f.i.e d

P:'ag!!e N
A c'qu i ....i +'i.on dat '..u,-: .O-J..,.L "2.. 00.4f•!:. IW , : 3 0 58:,,'•... -

.-7

:b8by> ' I D 6. 7.,: 1 ..: ,.../ x;

N u cl i.d e T ypi:e : 'n a'tu'pa".:.

Nu :. cli cd ] :i.1e
K -4 1 :. 0 E C 0 E + . y

O. n' £2.:: i' "rT e c* t: ' (:J
D c.ay C u i/c-

:1.. , 3 99 E -07

Decay Co :,'Crr
:. / .: c. '

D eca:y Caorr
: .i. - i n. ErrI o'r

0,,6 9 5 E-0.87
- '.. r ' F:" I. 3 9s

i t :a :i. :. b y N 3 99 E-07

Fla "K"= Keyin no fo•.L un

"E:" = Mtan••u a l. ly ed:i.tLend
"M" = Manua.lly acc:Uep ted
"A," = Nu 1clide spec• i:f ic' abc n. i m:it:i.'U



Re j. . ct e d Re ep or""•
Sa'..,. m e ID : EF"-2S051. -"

P:•a ge :ýAc~quisition'r date B O-JUL,-200?4 13:3558

0. L

Hal.f-L:i fe
Hal f-life Ratio,

109. 741M 735,93
9 Abu ndances

E ne r g y A, A b u0nd
51!1.00 *193.3,46

F'ounf'd = 10. 00•.['j,

CO -. 56 78.76.0 0. 71 846.75
1037.82
1238,. 25.i.
1360,, 2i
1.771 ., 40
a@.1.5135
2034.,,91

Abun"dan"ce- F: d =:

E-75 . .1) 0..47

Abl.iu nda~n ce s

66.,, 05
96.73

12.1.,,12

:136. 00*
.198.. 60
264. 65
279.53"

303 .9:1.
400(;0.'65

Found (. r's

26. 3 H 5:1.. 14 559.10*
563.23

57. ,30
657.03

665.31
740. 12
771.76
867.63

.1:129.87
:1.212. 72
.1.216.02
:1.228., 52
1439 ,1.3
:1453., 60
:1. 787.67

%' Abundances Found =:

H 1.47.5 49 .79.*
6086.19

9 AI b ndan ci -: es,F : :' o u. "d =

99,,96
14.03
6"7.00

4. 29.1, 5 .51.

51 .51
3.03
7., 78

31.,,66

.1.02
3.41

16."70
59,, 20

1.,,45
59.80

25.20
1.32

1 1.40
0. 8:1.

44., 70
:1.17!.
0. :14
6. :10
0.39

0. 12
0.12
0. :1.2
0..14
:1. 63
3,, 84

0..330 ,, :-13
0.13

0C, 33
73., 70

89..90

3,, .11.

46.30

5.04

3.21
15,, :1.0
5,.94
4. 1 :1

:15. 80
54. 7'(0

A c t iY i t y.. :1... S i gj ns a
( u c :i. / c .: ) % Err r ; c, r

1.00@.. .E+35 34,, 69

... Not Found

... Not Foc, und .
4. 51E--08 17. . 15

... N F' o F :::,un d .

... Not F ou n"d .

....... N o't 1:: c, u'( 5d ( ......
.. .Not F o un di.

.-- Not Found -..

.. No't Found -..
..... Not FIou( nd
.N Not~ Fo0undc.

7.805E-:.07 37.9''
.. .No't-: F Un d .

... Not Found.
...... No u cnd.

---.... Not F:ound ........

1..042E+08 21.. 70
... Not F'ound -----

-N cs t IFo n u d d .

--- Not Fo u n d .

--.- N o t F u n (:1
-. "Not Found

... .ot Found --.
---.. Not Found ------

-.- N o t F o u n -.-

-- N - Nt F o u n d .
--- N Fo d t U .
- N No t Fo o un d.

-.- Not I:F oun d ....

.. Not Found.

:1. 000E-÷35 40.. 00

R e j ectbed b:,y
Dec,:ay

Decay., A bun..

Decay, Abun.,X E-1 35 9,1.11

19.90M 4058.34 609.31:

768.36
934,. 06

.1..1.20..29

:1.238. 11

:1.377.67
1764.49

AI: u ndan a es Focu n d ..( .

.1.0,, 00E+35 40.00 Decay
... Not I ound.

---. Not Found
.-- N o t Fo: un d .

1., 000E+35 :1.7.15
--- Not F csu n -..

... Not F:"ound ..
( A bln , I.. Lim i t t:.: 48.48 %)



1<~~~ ~~ r:- I 'c f: c ft (cc) o i J. ix u.L d)
S ...", ix, c e :.E "'"..- . s: .

:" i '.1.. ' . i.

J: J x 1i 'E 0: -,



Unide'ntif~ied Energy L~i.nes.
Sample ID z EFT-2=1530.?4

P ag!e ;ý
Acquisition• date : 8-JULI-2004 13:3558

i t E' rEgy ArY•ea Blkrgnd FWHM Chan.nel Left IPw Cts!Sec %Err. S."f F:" t ags

198.89

511.68
558.94
608.83,

IM3. 04

35

45
5"7
35
34

49
3 7
35
23
33

0

1.42
2. 2_6
1.96
1.40

1.45
0. 78

39'7.57 394 7 1.92E-02 38,.0
1019.88 1013 38 3.22E-02 29.5
1023.,06 1013 1S 2.53E-W 34.7
1117.60 1112 12 3.16E-02 21.7
1217. .39 120 15 1.9.;4E-02; 40,, 0
2476.47 2467 20 :1.89E-02 .17A

6. 351E+00

4. 74•E+00

4. 55E+00
4. 39E+00.99
2., 63E+00

F::laws "T" = 'Ten'ta'tively assocci.ated



Detoi o i.d.i,'n F ri.m 2 MK-A Repor't, (3Gener'.ate' d 8-'JUL...-2004 14 :06 07' 64

'a m. a - p l e ID n E T-2"SO5 1 304

:'8ck1tg nd E ne rg y M DA
HI :O. I :i. Su e ( 'ucm ( ',cF.Ie.U) ( ,..'iC: :i. /.c,'c')

S(. - 25. 477.59 1.,,5785E,-0'

F".- :I80 . 5 1., 'j..c Il.. Li."•: 'i"f..L :t. 'r e .t:; c': o t::'. :.'r."':.

:A-22 10. 274.54 1.0 497E-"03

'.h '-24 011 1363.5. f-Ijfe too sho'rt
MG 2-7.. (3" : 0 Fa.. 4 ' I-I 'Li f. e too ,ho'rt'
C ..""" 3. :.2 h.-I i f L :.. 1 ,al.- i t oo sh ort
A F;: --4:1. 0. 293 64 I f-Li. fe too s hoI;
SC...46 15. 5,,8,'9.0. 1,:5:.00 5 •41E.-08

CF,-.5:1. 401. 320.",,08 3,. 5084E-...07

MN..5H 4 "1. 834.83 1., 241.:E-08
CI 0"- 525. "1238.25 3. 61. 43E:.-.-08

MN.--.56 & .. 1810.. 69 Hal f-Li fe too sh o'rt

Nt--56 r49. 1.58. 38 4.9 346E-06
C0-.57 51. 122.06 1., 3466E-.-.08
C' 56 12. 81.0. 76 1.. 4609E-.-.08

FE-59 12. 1099.22 4. 2553E-08
CC,'-.-60 18. 1332.,49 1. 3569E:-.08
CU-.64 0.: 1345.90 Hal"f-Life too short
NI:--65 0. 1.481.84 Hal f--Lif 'fe too short
ZN-65 9. 1115.52 2.. 0307E-08
ZN -- 69 M 0. 438.63 Hal f--i... :i. Fe too sh ort
SE-75 55. 136. 00 2. 2205E-08

A --76 0. 559.,0 :C 1 ,-a 3' -.. :i. f- e too sh ort

B3R'-82 0. 4776.,49 Half-Life too short
BR-- 83 0. , 529.64 HIal]. f --L :i. Fe too sh o'r't
BR'"'84 0. 88.1.250 Half-L i. fe too shor't
)B3R'--85 0. 802. 4L Ha 3.'F -Life too sh or't
KR.-85 32. 5 .99 2..1692E-06
KR--8N 0. 15101 Hal.f-Li fe too~ short
SF"5 32. 513.99 -1.. 6944E--08

B-6 :14. 10 7 6. 63 9.7629E-.07
2R-.8 0. 402.58 Hal f--Li fe too short

SR '-'87" 0. 388.40 Half. F--Li. fe too sh o: rt ..
KR--88 0.. 196.32 H"aI. F-L :i fe too sho'r't:
RB--88 011 1382.39 HIa l f-Li. fe too short
Y.. 8 8. 1836..:01 1.,
KR--89 0.1 220.9 ,0 Hal-L. F-i. fe t.:oo short
F;"B'--'8 9 0. :1.(2a.1. 8 Ha:lf-.'Life too shor't

R-90 0,1. 118.t 69 Hal f'-L i fe too oh o'rt
R B-90 0.. .1. , 69 ('Ha 3.F H -l-Li.'fe too s h o r

:.-9-,l 0. 824.2.3 Ha13. F-L.-i.-Fe too short
Y ... 90 Jv M( , :3.. .. I..1 2 a ]. 1'F-- Li. 'F e too o €sh o' t;

02..5 H'4 t -al3.f--Life too oh ort
3 R -9:1. 0,. 1024.30 H a 3.-' ""Li. fe too sh o'rt

Y -9:1. 17.. 1204. 90 7.9523E-06
Y--911. I 0. 555.60 H a 3 -. -- Li. fe t o o rth :'t.

,-9 F 38..3.94 H a :l f--Li. 't eto o: oh or t0
Y --92 0.. 934. 46 H a 3 'f -.Li. f . too oo h r 'F;



Minimur Detectable Activity Report'(conc'inued) Page .:
Sample ID n EFT-2S05!30Z4 Acquisition date : 8-JUL-2004 13:35353

Nucli de

Y 1 .-9 3

Y - 9 .31

NB-94
NB-95

H'1-95M
ZR-95
NB-97
ZR-97

TC-99M'
TC-1I0W

RIU - I
TC-104
RH-105

IU 1-5
RU-'.106

CD- 109
AI-11'M

SN- 113
SN--.1 171M
SB- 1.2

S B-." :1 3-:4

SB-125
TE-125M'e
TE-12•.?7

"rE '.. :I i•.

1'r 12711

1112

XE-12919M

I - 130
B.,A -131

I"- 13 .
T -E-.131
TE- 13 1M34
XE-1311M
I --- 13 22
T E...132
BA...133
BA,-133M1
1'-. 13.3
T E- 13 3Ml
XE.-. 133
XE-.133Mv
CS.-. 13.4

'rT..- 134
BA.-.-35M"
I'-- 13 15
XE-135

-!y 3 5 MIe

Bci.:gnd:
S u ft.-,

W.

0.
E3

12.
01,

16.

24.
0.,
(0.

59.
1.

(23

0.
22.

216.
52.,

24.

32,

52.

0.1

64.,
231,

52.
0..

62.
41.

0,,

520.
01.

611

(3,,

0.1
011

62.

0 .

41.
('.

P.

(I

0..

0.
(3.

Energy
(keV)

590.2".88
266.90
702.. 63
765.79
235.69
756,, 72
657.90
.743.36

739.58
140.50
306.81

4 9 97. 08 f
357.99

318.90
724.50
621.84

68.03
937-?.48

391.69
156.56
563.93
602.71
427.89
109.28
417.90

57.60
202.84
459.60
695.88
196.56
536.09
123.80
364.48
149.72
773,67
163.93
667.69
228.16

302.84
276.09
529.8"7
912.5,

SIAM0
233. 22
604.70
884.09
210.4( 7
268.24

1260.41
249.79

526.56

(uCiicc)

Half-Life too short

Half-Life too short
9.5124E-09
2,3398E..08

Half-Life too short
2. 8660E-08

Half-Life too short
Half-Life too short
Half-Life too short
Half-Life too short
Ha!f-Life too short:.l

2. 4198E-08
Half-Life too short.'
Half-Life too short
Half-Life too short

8. 3005E-03
4. 951iE-0.7

3. 4936E-08
1. 7509E-08
7. 6927E-07

Half-Life too short
1. 6136E-08
2. 4948E-W20
"7.8773E-06

Half-Life too short
7.61'71 E-05
3. 8553E-08

Half-Life too short
9. 1041E-07
I. 422@E-05

Half-Life too short
i. 138E-06
1. 2599E-Ot6

Half-Life too short
Half-Life too short.

1.2567E-05
Half-Life too short
Half-Life too short

4. 7577E-08

Half-Life too short
Half-Life too short
Hal f i...ife too short
Hal:If-Life too short
Half-Life too short

8. 6300E-09

Half-Life too short
Half-Life too short
Half-Life too short
Half-Life too short
Half-Life too short
Half-Life too hhort,



Minimu .m )ete:-ctable Activity Repo.rt (continued) Page :
Sample ID [ EFT-26.51304 Acquisition date s 8-jUL-2004 13:35-58

cg nd.iu j!
Nu.•cliide

C:--. 136

CS-137
XE-.137
CS- 1233
XE- 138
B .A... 139"')
CE:- 139

CS:-"139
B.A-- i40
I. A -14 (-.*;ý

BA-14:1.
C: E- 4:1.
L A- 14:1.
B A'" 142E-
LA"142

CE -. 1443
CE-144
P R '- 14 4

ND.-147
PM-1481M

EU-.. 152
EU..-'154
E U"-'156G
HF-'-181.

TAt"-182
W"--<187
RE-188
HB-203

:1-207
TL -. 208

PB.-212

BI 214.....2 4
PB-204
RA-224
RA-226
AC-228
.TH-228

PA-234
TH -23-4
U-235
NP-239
AM-241

01,

24.
010.

53.

457.

4.

22.

C.

12.

25.

9,,

6.

51.

19.
69.

40.

93,41:.

25.6.

0.1
10.

51,,

1 9..
0.

9,,

69.
40.,

9.4

93.

51l4,.

(keV)

8 i8.50_
1313.02

455.49
1435.86
258.31

1420.50
165.85

1283. 23
537.32

159i6.49
190.22
145.44

1354.52
255.12
641.1"7
293.26
133. 54

1489.1!5
91.10

5 50.2'7
344. 27

1004.'76
146.29

482.03
1R21.42

S85, 81
155.03
279.19
569.67

583.14
238.63
609.31
351.92

240.98
186. 21•
338.32

8 4.3 ",
131.20
63.29

143. 73
106. 13

59.54

MDA
WuCiicc)

!. •4481E-@*'*7
Half-Life too short

8. 646@E-09

.Half-Life too short
Half-Life too short
Half-Life too short
Half-Life too short

1. 3306E-06
Half-Life too short

6. 9194E-07

Half-..Life' too short:
Half-L.ife to& short

.6. i239E-08

Half-Life'too short
Half-Life too short
Half-Life too short
Half-Life too short

9. 2471E-08
Half-Life too shor~t

i,.6335E-06
2-. 1730E-03
3. 2356E-08
5.4÷964E-06

i.5"759E-06,
2. 4231E-08
4. 0742E-08

Half-Life too short
Half-Life too short.

2. 6827E-08
7. 8620E-09

Half-Life too short-
Half-Life too short
Half-Life too short
Half-Life too short
Half-Life too short

e!. 9441E-07

7. 7248E-08'
1. 5534E-06

Half-Life too short
9,%2207E-06
8. 6646E-08

Half-Life too short
3.,4603E-07



WR EF1 04-052
Page of

Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: E cT ?-) O 3

Sample Location (Well Number): Z-.Q-.

1. Representative sample collected. Date/Time O-5111044 / i is

Sample collected. by: A I rI ' kJ /"ALhfl1/ J ) 4, r, Date:o,-q
Printed Name /A-gnat-re

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample _> 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: ) C,.'-oQ . k Date: "7 "3'OPrinted Name &%,,.•a~atur•

3. Sample counted in accordance with 7 00.7 or 79 "Operation of the Packard
TRICARBIO00or 21"0T)"--

Performed by: ---- D~)ate: 97-4-
Fermi 2 Chemistry Printed Name \Si ate

4. Tritium analysis printout revi wed b Radiation Protection Supervision or
delegate.

Performedby: V11 ),O1 I' </! 4Pv. Date: A
Fermi 2 Printed Name / Signature
Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks



Tritium Activity Calculation

Sample Information

01
2
3
4

Sample Location
Date Sampled
Time Sampled
Sample Volume, (ml)

EFT-2DOS1 304
05/13/2004

11:15
4 ml

Instrument Count Data

1 . Date Sample Counted
2. Time Sample Counted
3. Background Inf.:

Minutes Counted
Background Count Rate (cpm)

4. Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm)
Net Spike Count Rate (cpm)
H3 Spike Activity (dpm on count date)
Counter Efficiency

5 . Sample Info:
Sample Gross Count Rate (cpm)
Sample Count Time (min.)
Net Sample Count Rate (cpm)

6 . Critical Level:
Critical Level Count Rate (cpm)

07/09/2004
16:36

10
9.2

4068.6
4059.4
9642.0
0.4210

7.7
10.0
0.0

min.
cpm

cpm
cpm
dpm
cpm/dpm

cpm
min.
cpm

cpm. 2.2

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirrnjm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.20E-06 uCi/ml
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) = Sample Net cpm < MDA
Efficiency x 2.22E6 uCi/ml x Sample Volume

Date JUL 0 9 2004

Form 76.000.39 DTC: TGCHEM File: 1319.02



V W EFI 04-052
Paag of_

* Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING:TRITIUM
ANALYSIS CHECKLIST,

sample numaber:n ~ '*-

Sample Location (Well Number): 7. .4a

1. Representative sample collected. Date/Time S: .5 / ]
Sample collected by: m , , - .SL 44:.:L. Date: cr -< -K&Printed-Name j/ Sature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample >_ 50 milliliters. Seal sample adequately to resist tampering.Note: Use new sample containfers only

Sample sealed by: / Date: -.Printed Name /. Q-nature

3; Sample counted in accordance with 6.000.70,hr 79 "Operation of the PackardTRJCARB 1000 or 2 l0"TR" '

Performed by: 
-' / Date:Fermi 2 Chemistry Printed Name / S'aiuk

4. Tritium analysis printout reviewed byiRadiation Protedtion Supervision ordelegate..,
Performed by: k Daite:

am~ e 7ti-DaeFermi 2 Prihted Name .Signat~ure
Radiation Protection SupervisionlDelegate

Note: Return samnple, analysis printout, and completed form to Fermi ! RadiologicalEngineer

Remarks 4I.' /•I 4E ,,<. 4 A ),,, -/,-, ,.1 -

•(9 i L i J -/•.4 > i. /No 
. .



WREF1 04-52
Page o -_

Attachment 2, age 1

FERMI 1 GROUND WATER MONITORING TRI UM-
ANALYSIS CHECKLIST.

Sample number: EVV- Z.)63O -I>

Sample Location (Well Number):

1. Representative sample collected. Date/Time 1/0"A / 11 sO

Sample collected by: •oki / "-- Date: oU-o5-.z.q
PrintedName / ature1

Note: Qualified Fermi 1 Personnel or other qualif d ividual will obtain samples

2. Prepare sample 2> 50 milliliters. S s ple adequately to resist tampering.
Note: Use new sample containers o

Sample sealed by: ,.•n C ,%\cA& A//• • Date: 7-
Printed Name Q-iNature/,

3. Sample counted in acco e with 00.70 r 79 "Operation of the Packard
TRICARB 1000 or

Performed by: L / Date: -7-11-4
Fermi 2 Chemistry Pm d Name S

4. Tritium analysis ritout revi wed b adia ion Protection Supervision or
delegate.

Performed by: / Date:
Fermi 2 nted Name e
Radiation Prot tion Supervision/Delegate

Note: Retut sample, analysis printout, and completed form to Fermi 1 Radiological

Engineer

Rem s/a mp , analysis p t•, ani d/ f /com /p)l1e e o/rm t F •m i / '1 R i oc al

ngne



Tritium Activity Calculation

Sample Information '

1
.2

3
4

Sample Location
Date Sampled
Time Sampled
Sample Volume, (ml)

.5
EFT-2D0•,1304D

15/13/260"' ' "
11:30

4 ml

IInstrument Count Data

1 Date Sample Counted
2. Time Sample Counted
3 Background Inf.:

Minutes Counted
Background Count Rate (cpm)

4 . Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm)
Net Spike Count Rate (cpm)
H3 Spike Activity (dpm on count date)
Counter Efficiency

5 . Sample Info:
Sample Gross Count Rate (cpm)
Sample Count Time (min.)
Net Sample Count Rate (cpm)

6 . Critical Level:
Critical Level Count Rate (cpm)

07/09/2004
16:56

10
9.2

4068.6
4059.4
9642.0
0.4210

10.0
0.0

2.2

min.
cpm

cpm
cpm
dpm
cpm/dpm

cpm
min.
cpm

cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirnpqm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) = 1.20E-06 uCi/ml
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) = Sample Net cpm MDA
Efficiency x 2.22E6 uCi/ml x Sample Volume

Date JUL 0 1 2004,

Form 76.000.39 DTC: TGCHEM File: 1319.02



WR EF1 04-052
Page of

Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTPIC ANALYSIS CHECKLIST

Sample number: EF'R? OSw3o-/

Sample Location (Well Number): Z"i,•QQ

1. Representative sample collected. Date/Tim eC, J

Sample collected by: .X, N SimJ] aI ,
Printed Name / - §inature

Date: e-1-og- .,gj

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: .- ' (-i9-cld)
Printed Name ture

Date:

Note: Sample containers may simply be&,sealed with red duct tape and initialed by the
individual performing the function

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector # 10"Cr

Performed by: tI M(C-6
Fermi 2 RP Printed N ume "-Signatuft" Date: 7---,•"•j"



WR EF1 04-052
Page of__

Attachment 1, Page 2

Sample number: 6A- zc.)O•i~o-(

4. Sample counted in accordance with 65.000.115 "Operation of the Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Performed by: L. AC 41
Fermi 2 RP Printed Name

Signg~lar Date: 7•9 -"/'

* Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.
If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radiation Protection Supervision or
delegate.

Performed by: /))1f& /, /
Fermi 2 Printedý Nýame"'
Radiation Protection Supervision/Delegate

Signature
A//V te1!3 Date:Y S

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer

Remarks hJc~~~JcQb~'kS~
,b L kjr,

ýVLI -

Vý;W-



DETROIT EDItSONt F'ERMI-2 POWER:, PLA..NT ,6.,-.TLIL-20:04• 1 :.::.,s 33,.':,

RADI.ATION PRO: E CT I O TN DEP RTMNT

G AA M S : F ' CSP:E PY AA1 L Y S P S :R R

HiG H -F DQ C 1 F l,! C Y DT C T 0C

.,.............. .............. ... ........ .............. ...... ........... ....... .................. ...........

S .,ampl:e.!n ID) Nlumbe' EF::.T- O.t. U,.; 1.30-4

S aim p 1 e End T i me :13--2 h .'4 :1 1 :i

I::' f. R~ F:" O* R i M I) Y:

PERFORME ,IY:T

REVIEWED BY,,,

S 11 GI ,PI, ri'R, DATI;.

P 1'` G of



'V' Page ,'' 2
Sample 1D u EFT-.D0X 1.304 Acquisition' , date : 8-SUL-200 i 4 4 ! 2

Fermi 2 Radi:. ati-:ion Pr :otect:io.o': Gamma Spectr:os: '.copy Report

i~• .~[.. . -),'. *..........)lii:i;,i.•.• l4S an pi:,l Pa r-a met~ers .*..:.x.x.):*.x..".x..x..**; f. x..x..m.)...........x.*.:: *......

Sam plie ID NIumnber: EFT-2 DO%~1304
Sample collect i, c sLI•ta rt dates 1t3..-MAY-...2064 1.1:15:00.00

Sample colIecti:, on end date :.13-MAY-2004 :l:WO:1.-00.. 00
Type of sampl.e : 1 L Mar':i. Liquid
Sample quantity : 1..0.-:1 00000E+03 cc,

Sample geomtr'y n M2LL Operat'a:or L.KMI

Detec'tor num"ber - DET 4 Acqu i~r-e date a 8-jUL-2004 1418 29.49
I::'reset live time ,: 0 00:30 00.00 Elapsed live time P 4 00:-0O0 .00
Elapsed r-eal. time : (.:' 0 00:30:01 .. :1. 7 Per'cent dead time : 0.05 %

•.:..* ,..* :.... .-... :.* Cal.:i. bration Parameter's. . x.****x ..

Detector- number u DET 4 Yearly cai date : 182-APR-2004 09::1.7.300.00
Kev/channel : 5N 002.86E-01 Zero offsets: . 0671:. 'E-.-02.
Daily cal date s- 8-JUL-2004 09:58:17.14

.-........................ x* Peak Search Parameters *....... .......

St-ar-t c:hannel : 100 End channel. 4096
Height sensitivity : 5.00000 Shape se;ns:i.t:ivity 10.00000
Maximum number of i.terat ions to re e solve multiplets i 5

.................... N.x''5ucli:de Identificati:a. Parameterse -'."' :"*******'

Ene'rgy> tol.er-anice s: 1..25000 H-al.f*-li. .fe rato1. a: :1.0.00000W
Abundance l:i.mit : 75.00000 Library a dacmaster.'nib
Efficiency file a EFFD4 m2ll Efficiencies at : Peak ener,

Pk it- Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

:1 0 5:10.78 1f :6.: 33 2.9:1 1.02:1..27 101:1 19 9..20E--02 :11.. 4 6lZ AJhq/7
2 0 558.,88 45 3:1 :1..39 11. 7 .47 :1.1:10 :1.J:. 2. 5. sl-02~ 27.. -) -i~
3 0 608., 91.3 46 32 0..68 :1.217 .58 1209 18 2 .5SE-W-2 31 . 9
4~ 0 :1460.. 1. 70 6 1i..62 R2~ 1.:18 2915 :1.4) 035. 89 E - 02 :1. 4 . .s



-Sam ple "1"i tl N . EFT-E..2 J0l130 :age a I1
Acq gu:is " i.t ion•" T i me,. = 8-3.. - I.. 20.0) 4 14M M 2. 9i : .....

Post.-ID Peak .Seach Report

I I E"n er'-g y A"r-e a B kg n
d FWHM Chan nel L.eft .'w %Er F :i. t N u cl:..i. d e s

00
0
0

510., 78
558.88
608.93

1460. 16

:1. 66
45
46
'70

33
31
32

6

2.91 1021.27 1011
1.39 1117,.47 1:L10

0.68 1217.58 1209
1.62 2921. 18 2915

19 41.4
:!1 27.9

1s 31., 9
i 4 1 4 ., 3



Nuci.lide Line Act~ivity Report;
Sample ID n EFTK-F.DOX130.4 Page n: 2Acquisition date : 8-JUL-200•84 !4018nW.'.9

Nuclide Type: natural

Energy

1460.81

Uncorrected Decay CoUL rr
Area %Abn %E ff uCi/cc uCiicc

70 10.67*,: 2. 39@E+00 4.1i27E-07 4.1i2"7E--07?

%Errr-9

14.3:1.

Flag; "*':" - Keyline

0



-S u' m m a y of ' (:i 1 :i. ci A , ct'i- v i ty

"'I* oji .1. 3 . "r (A~ inr I: e ' c o "f 1. i. "l' r • ; i. " :i3.! e c:: t r'..'. t it1n
Tt an ler o " umn :e. r e.. Ii i es i .p ectru

Am ber c, f i i re e leie ta a: v eli y. entif i ied

Nt.i c. i. d e T n ,: e at r u a l.

t :i -• '_ '.:~
AcquC 'i s it i'io'n d at.-.e n 8:,.-,J"UL..--200. 84 1 W ISP,:2 9

4
(a

4 "00.i 00%

INt~ 2.t c: 1 ci c
Nuclid

H. . F" e

U" c. co rr e cte: ( d
DO:e'cay uCi/ :c.

Ž1. . 4 .1 .27E:- 07

De ca ay Carr
u.i/c.

.. , . 1. . 7 ... .. ...._ .8 ...

Decay Co r"
I "-S!.;i gmra Errf"or•

0.,,59@E8i.'.-077

:1 -* S :i. £1 in a*
I S ,, -
14.31j( I : * l

T o,'t A c. 1 -:t i. v a t ,.27 E-0 7

G11rand Toc~tal A.ctivi:.ty n4.12E-0

Ig: " K" - KeJi. " e - not 'f ouI.n."d

"E" = M.i a .a. , e d i t e d1

4.. 27.E-0..7

4. 127'E-0"7

"I"" = Man u:a-lly a.'-ecc. ept:.ted
"A•" =.' Nuttcl .id (: :• spec :•(:if"ic j '.'.bnl ,. l'imi t



Minimum Detectable Ac~tivity Report (continued) Page N

Sample .1D z!) : EFT-2:DO;M !304 Acquisition date 3 8-JUL-* 3 ... '200.4 M1I4:1 .29
5' vo4'.,pjO4

Bckgnd EnergyMA
Nuclide S um 1-.. WeV) M U Mi,}c

SR-93

NB-94
NB-95

.B-9511
ZR-95

N B - 97

ZR-9:7

TC-99M7

TC-101.
RU- 103
T C... :104
RH-105
RU -105

RU-10

S .- 1:13

SB-122
S B- 12 4
SB-125
TE-125M
TE-127
TE-127MT
XE. "'127

TE- 129M
T1 E -12 29 ivi
XE'12911

:-130
BA-131
1-131.
TE-131
TE-1311M
X E -131M

1-13.2
T E .. 132

B A- 133

BA- 1 331M
:1.-133

TE - 1 33M1.
X E -133*-'
XE-13311
C S -13 4
1- 134
TE.-134
BA-135M
I'"- 1 X5
XE-135
XE-135*1,

0.
0.

15.

13,
01,
7.

0.

2 ,

0.
0.

10.
2E.
37.
0.

17.

10.
36.

914.

01.

20..

00.

017,

81.

0.
6 1.

49.
0.

20.

011

45

29.

0.
40..

0.,

0..

0..
0'.

1.7.
0'.
0..

0..

590.28
266.90

702. 63
765.79
2;35.69
756.72
657.90

743.36
;"39.58
140.50

497.08
357.99

318.90
724,.50
621.84
88.03

937.48

391.69
158.5.6
563,,93
.602. 7:1.
42"7. 69
109.28

417.90
57.60

202.84
459.60
695.88

196.56
536.09
123.80
364.48

149,72
773.67

163,93
667.69
228.16
302.84

276.09
529.87
912.58
81.00

233.22
604.70
884.09

210.47
266.24

1260,41
249.79
526.56

Ha f-Life too short
Half-Life too, short

7. 8345E-09
2.4";60E-08

I..alf-Life too short
1.•9827;E-08

Half-Life too short
Half-"Li fe 'too short
Ha'.'lf-L~i.fe too short

Hal.f-.'.Life too shoroct.
al.f-.Life too 6 :.hol

2..:, 5202E- C E .. 08
Half"-Life 1t.oo s-hor't

Ha',.lf--L:i. fe too shor't
Half-Life "oo short

6. 9t08E-08
3.3752E-07
3. 4008E'-08

. :.7626E.'08
1,,4838E-07

Half-Life too shorh:'t
1.4421E-08
2.8466E-08
6. 7692E-06

Half-Life too short
4, 4621 E-..05
3.5779E.-.08

Half-L.i.Lfe too short
8. 3944E-0'7
1l.,5359E.-.05

Half-L~i.fe too short
8,.6464E-..0'7
1. 1781E-06

Half-L~i.fe too shor;t
H.-alf-L~ifle t'oo short

1,03M1 E...05
Half-Life- too shorft
Half-Life too sho'r't

4.5073E-08
Half-Life too shor-ft
Half-Life "t-oo short
Half-Life too short
Half.-.Life too short
Hal'f:-L~i.fe: too short

8. !605E-..09
H,.'lf-Life' too short
Half-Life too short
Half-Life too short
Half-Life too short
Half.-.Life too short
Half-Life too short

0



Mi'nirmu.m' Detectable Activity Report (continued) P.:age:

Sam-i ple':p ID n EF -DO 3 Acquisition date:, N 8-JUL-..2 4 1.4:18:29

B c 1.g" Energ y MDA)
NH cl . ::- ide S V.A (keV) (uCi/cc)

XE- 136

C S - :3a
XE-1-I38
B ,A ..- 13 9*
CE-139

C S.., 139

BA-1.40

GE- 141

B.:A-1:42
LA-142
CE -. 143
(:lE --.14-4
PR""144
ND-147?
PM- 14811
lEU .I.-152
EU- 15-6
EU-I. 56

~H '-181

RE:-188
HB'-.20,"
BI .-.207

TL..--208
I::B.-.212

B I - V

PB-214
RA--224

RA-22C.
AC"-228-.
TH-228

PA-2344
TH-234
U-235
I.P - 2 3

AM-241

:18.
0..
0 .
01.

39.

01
34,,

0.
0.

35.

0.

I.

19.

8.
ol,,

0.

21.9,
0.

02.

0j1..

2 .
t.
40.

30.

37.

21.

4.

0.34.
C.

2..

"2'
44.

818. 50
1313.02
661.65
455.49

1435.,86
258.31

!420. ,,:50

16 5.5
1283.23
537. 3B

159. 49.

190•.•.22
145.44

1354.52
255.12;..
64.1..17
293.26
:133.,54

1489. 15
91.10

550. 27'
344.27

1004.7T!
646.29

482.03-
1281,.42

685.81

1552..03

279.19

569.67
53 .14

238.63
609.31
35:1.92
240.98
186. 2:1
338.32.

84.37
131.20
63.29

143,, 76

106. 13
59.54

1- 5064E-0"7
Half-Life too short

9. 3513E-09
Half-Life too short
Half-Life too short
Half-Life too short

Half-Life too short-
1.22:39E-08

Half-Life too short
8. 0935E-07

Half-Life too short
H-.alf..-Life too short

5.,0592E-03
Half-Life too short
Ha.l~f-Life too short
Half-Life too short
Half-Life too short

8. 6858E-08
Half-Life too short

i. 4861E-06'-
2. 0543E-08
2. 8564E-08
4. 6837E-08
I. 5601E-06
2. 3539E-08
4.6"749E-08

Half-Life too short
Half-Life too short

2. 3215E-08
8. 1798E-09

Half-Life too short
Half-Life too shor't
Half-L ife too short
Half-Life too short

HalfLL~i.fe too s.:horl-.'

2. 5271E...07
7. 6633E-08

1. 3200i -06
H.:a lf-L i. fe too short

5. 9750E...06
7. 8491.E-08

Halif-Life too short
2. 0671E-07



WR EF1 04-052
Page of

Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTPIC ANALYSIS CHECKLIST

Sample number: - ?i-bCSO Q)

Sample Location (Well Number):_ 2 W"3{(

1. Representative sample collected. Date/Time Sk:ý109 '/ 1130

Sample collected by: 1% f.1a¢•IeAV k / La J.,I;, ,&'N/-L Date: 1i7-oR2,3L
Printed Name / (ngnature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: .)c>- cu.)&5\9
Printed Name

/ ,Si ature Date: 1" 'C) 0
Note: Sample containers may simply be sealed with red duct tape and initialed by the
individual performing the function

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector # _ _"-!z_

Performed by: Z- AN eý
Fermi 2 RP Printed Nfame

•Signatu;> Date: 7- e-0 I,/



WR EF1 04-052
Page of__

Attachment 1, Page 2

Sample number: i/ý " T;oO)-5i3 j60

4. Sample counted in accordance with 65.000.115 "Operation of the Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Performed by: Z. /A1C4
Fermi 2 RP Printed Name

"Siiýtue Date: 7-•-o

* Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.
If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radiation Protection Supervision or
delegate.

Performed by: ulx IX< 14• L
Fermi 2 Printea'Name /
Radiation Protection Supervision/Delegate

Signature I /

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer

Remarks A/ 4 ! 2K•41g 4(7
[L... .6' ) /- - ,



A.-A )f: Xc; : M. X,: -'.A- -. A. -'A X -* K .1 )i. VK. x.* x. Ax m. x. X.

31 : 1~ .4 J: 5 :5, 04] :'

-A 'j*-. K X. 'k 4f X.)i A. m X :. R.. - aK-- kX-XX. D- V. -'( K X4). 1 k pX, K-A A .X .Y .-. -*-i K -- '-X A

'B m p 1 e E n d T :I. Ale : -:sIl Al Y 2 . @04 :1. :1. '3 0 @

............. ... ...............0

i7i

"B cL 4

P A G ET.............



P:'ag{.Ie a 2
Sample !D a EFT-2•DO51304DUP Acquisition,. date : B-JUL--'00E4 !U57031

Fermi 2 Radiation Protection Gamma Spectroscopy Report

Sample ID NumbeTr EFT-EDO51304DUP

Sample collection start dates 13-MAY-2004 I =11 300.00
Sample collection end date C 13-MAY-2004 11:30:00,.00
Type of sample 3 1 L Mari. Liquid

Sample quantity : 1.0000@E+03 cc
Sample geometry u MUI_.L Operator: LKM1

-), .:,-..x •: ).:. J:.,.-,.-( ,.-: • ): .... .,...........);.,*- (- A qt i"..:.i: i, :i en .i.r :\ n te s ne e. •..,c . .* :•:.•.*-..) ...........-...........:...:.,..,:.X.)

Detectcr 'num er N DET 4 Arc:qui're da'te 8-..JL.-200.4 t4,;5"7,;:1.,.. 00
Preset live L::i, me tim : .' 0:3.J00.0 Elapsed l.ive time n 0 0 -30 900 00

Eiap::sed creal time g 88 0:30:01.18 Percent dead time a 0.05

..................... .... .:. Ca]:tb'.atal:i.ra on Parameters .
Detecto number DET 4 Yea.Tly cal date : :12--PR..--.004 09s17 00, 0

Kev/channe. 5., 00286E-01 7. Zero offsets .!.. 067:1.5E-
ai.ly cal date P 8-JUL-2004 09:58:17.14

)2 ) l.-.x.•...e.............;....- ... Pea' Search Parameters..x.,.

Start channel s 100 End channel N 4096
Height se'nsiti:.';ivity n 5.,08000 Shape sens:i ti.vity i 10.00000
Maximum number of iterations to resolve multipleet-;s : 5

.................. ' Nu( :. clide ident.Fificatio. n Parameters..............
erg' tol'.e~rance 1.25000 Half-i.r1i fe ~rati N~ :1.0.00000

41:u~n ca ne l .imit c1 7:.5.,00000 Library d acrnaste~r .n 1b
E: fficiency file n EFFD4 m2:il. Efficiencies at : Peak ener'gy

P::Lk it Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

~1 0 1990.46 64 1 17 2.06 3 98.\73 39 IS 3. 5GE-02 41.. 6 A( 2d9&
2 0 5:.0.5 139 14 1.62 bc60 1020.85 0. .2 :1.:: .3,, -701E.._0526:1.'!. O6 j Qin10/7/I'
3 0 559.37 4:1. 39 2.27 :1:11.8.45 1:1. :1. G 2 2, t-...:02 3 "17.18 1 lk t A? vO
4 0 1459.63 68 9 2.:1.7 2920.12 2910 17 3.75E-02 15.7 -tVf



Sa,.mp..le Titl.e .. .... -:,:..3
D",ec:ay,, TI i.me 5:: .. :6 03•:2::F;7 :3:1.00 •

P::s,:.., P e..!, 1!D I: .,ak S.., i..;e a,,' rc :.h R ,:.:.:, .... .

Page I
Ac~qu is:itio"J"n T:i.me:. ... " ..- J7UL_..-2008•4 :I.,-: :.. . M)

A:' re.::,a B k. gt'nd F"W HM Chne Lef....Er F:i We I .. . e:i.

14 5:9o 63

64
139

41.

:.11'7 2.0. 1. 390 , 73• 49 1 .6 1020.8

39 :. 2..2 :11. ! 2 45
S .2.17 2:9 0 .12

39 E"2

:1 :L :I. 2
1 0 1....M.e.:[

1S 4 1 ,.
18 :14., 6
16 3'7.

.1A7 15.,7 K'-40

0



Nucl. •:" i.d e L:in )•e Act•:.I.: i.v i.t y R ep1:'or"t

" 1 :i. - n: t ur a i

K-40 1460..1 68

A . .i...iti 'n ,d .e --. L.-- 04 14N57:31.

iAbn % E"f. 3 i/cC. •',cc ..
10. 6_'7.* 2..3'T' WOE+ 3.974E--0"7 ..3.9 -2' £-.7

1. - :.

.' :15.." "0T

F'.ag ." = Key:. ine



...u I n, ', A :: " f A C: ]. :T. c e .. t. , i. :v . t.i. -

"F":, "t <- ' C. " f U.t id :,- 1' .J. fi J e d. . .n . : t r .,

H' t.t iu r ber (-::!f A.trn :i. A... t ::.,v'c. :i. f . - d 1 :d. r .
H tt In' I::, er.c 1::,f 1. :i. " e <.•. :ten <.: "• A'-:. v e': :1.., :i ci' e r"•t.i. .Li.e d

Sc.: 3 . k :iJ. . 0 d a t U ; 4 :1. 4 ,; 7 :C.

.4 .1. (.:) 0-. ,, 0i•(•)!

i',,t : .:i •1 ..: T y ::¢"; i t".÷: J!: .t'.:

1 :j

4
.I .: . (.

t o -r ' - c.: e 7

1I ,, 0; A;) ; ,'••': E -.: 0)'

D~ec:ay C::o'epl
/, J . ...c:c 7

Deca y e y c C' T'
i.- .-. at r] '' i- o r,
(T,0 1 :1 7.: •. E'ý 1 "" 0 *7,.) 1... 5 9

(3r.< a'nd T :,t:: •• 1q Fc:.:.: :.v :.'-:, ,,- 3,, 9'7 4 I3i .. ._ 7

"I. J. 'ft : .'
1-- U C" ]. J. d (e I-$ al C- i. 'f J. C.- a L, I-1 . :i. :i. At.

i*



Rejected Report
Sample TD n EFT.-.2DO51304DUP

.Page :
Acquisition. date s 8-JUL....0084 W457:31

Nuc.ide
'Half-i fe

Half-life Ratio
109.74M 736.86

V Abund anrces

En&,rgy %A bu'nd
51i. 00*1'93.4,

Found = M00.8

SE-75 119. 78D 0.47 66.05
96.73

121,.12
136. 00.::
198.60
264.65

303.91
400.65

Found ='% Abundances

26.32H 51.20 559.10*f
563.23
571.30

E,57. 03
665.31

740.12
.771.76
867.63

1129.87
1212.72
1.216.02
:1.228-i.52

1439.13
1453.60
1'787.67

% Abundances Found =

1.02
3.41

16.70
59.26

1.45
59.80

25.20
1.32

:1.1. 40
0. 81

44.7 0
:1. . 17
0.14
6.10
0.39
0.1M
0.12
0.12
0.14
1.63.
3.84
1.39

0.13
M. 33

73.70

7.90
5.10
7.56
7.59
9.60

38.20
7.79

13.90
6.12

20.70
11.40

9.80
5.19

Activity 1-Sigma
-(u~icc)%Error•

1. 000E+35 14.62

..• .Notb Found _i_

.........No t" Found ......

--- Not[' Found ------...
....... Not: Found ---

1.445E-@6 4 IN5,
7-- Mot Found

---... Not Found -......
---.. No'it . Found ---..

...... Not Round -.........

7. 858E+07 371,,82

........ Not .Foun•'d -.........
....... Not' F ou..nd -.........
-.- Not: Found ......

--- Notb Found ------...
........ hot[ Found ..
-r-... No't Fou'nd .......
..... Notb Found .....
..... Not Found ------.

• .-=Not Found ---
..... Not Foutnd .--.....

..... Not Found ....
-.-.-. Not[ Found -...
---.. Hit F:ound ....

..... Hot F oun•d ....

........ Noth Found ---..

...... Not Found .--
6. 68@E+06 41.56

... Not Found .
--- No'l: Found --i
---... Not Found ......
---.. Not Found ------
---.. Not Found ...
...... Not Found ....
-.. Not: Found ...
--. Not Found - -....
--- Not Found .

Rejected by
Decay

AbuLn.

T E - 13 i11 M 44.92 102.06
149.72

200.63
240.93
334.27

773. 67.i.
782. 49
793.7'5
82.2.78
852.21

1:125.46

1206.60
Abundances Found =

Decay, Abun.

Flag: "*" = Keyline



Uni :-• Ldent.:•• 1 i.f" i.ed Ene: r' gy'.!• Lin "•es Pag.e.: a 5• ::., :

:199 6 411 , .6 9 .7:32 18 316 -2 .41.. 6 .35E+00 T~f: "

0 51.5 139 49i 1.62 102I. S5~ 1012 WL 7.70E-02~ 1 4, .6.474E+00 i 1

0 ~ ~ 1 559.3 41 2.27 111S.45 1i11P1 2.28E-2 37 .8 4.54E+00

:i.laus "T" Tentaet:iv ely asseoc:iaetedc
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. CDetro it Edison Fermi 2 MDA Report,:Generhted 8-JUL-2004 1:2.7:40.11

SSam~pie ID H EFT-2.DO51304DUP -:)

m mu n

Nuclide

BE-7
F-18

NA-22T
NA-24
MG-27•
CL-33
AR-41.

SC-46-
CR-5:1.

MNI-54

MN-56'-
N 1- 56

C0-57
CO-58
FE-59
CO-60
CU-64)

N!-65

19 6911

BR....82
B BR. - X3
BR-84
BR-85
KR-85
KR'85M"
SR-85

SR-87'M
KR-88
RB-88

KR-89

KR..-90

RB-90M1
Y- 01-'IO

SR-91

Y-91
Y--911M

Det'ectable Activity Repr-k-,!

Bc n d Energy
(keV)

1M D
uC:i,'c c

10.

0.
0.

0.1

419.

42.
Ii.

0'

13.
12.

0.
0.
0.

0..
391,

0.
0.,

01?..
0",
0.

42..

01.
42.
13.

011

01.
0..

0"
0.
011
0.

0.1
M.
0.

0.1
1,,

477.5951.1.80

5M. 00

1368'.53
1014.44,

1642.,42

834.8.3
1238.25
1810,,69
158.38

122. 06
810.76

1099.22
1332. 49

1345.90
1481.84

1115.52
438.63

136.00.
559.10
776 49

529.64
881.50
802.41
5 13. 9:,9
151.18,

513.99

1046. w
402,.58
388.40
196.32

1382.39
1836.01

220.90
1031.,88
1118.69

8 {. 1 , 6,.

S3.61

824.23
202.51

1024.30

1204.90
555.60

1383.,94
934.46

!. 4728E-07
Half-Life too short

Half-Life too short

Half-Life too short
H alfI-L.i f e :tb:o' Sha",. or

Half-Life too short
i '39 .4E-08

3. 1656E-07
1. 0550E-08
2!. 53440-08

Hill-Life too short

4. 9668E-061. 227"tE-08

1. 5121E-08

4 2909E-08
1.,03971-S8.

Half-Life too'short
Half-Life tI':.oo short

2. 1700E-08
Haif-Life too shor~t

:1. 8937E-086

lalf-Life tooo short
H:..lf.7-Life too short
Half-Life too short
Half-Life too short
Half-Life too Short

2. 4419E-06
Half-Life too short

1. 9089E-08
9.,37'41E-O07

Hal f-Li fe -too short

Half-Life too short
Half.,Life too short
Half-Life too short

I. 1.131E-06

Half-Life 'too, shor"t:
Half-Life too short

Half-Life t'oo short
Half-Life too short
Half-Life too short

Half-Life too short
Half-Life 'too short

7. 2569E-06
Wlaif-Life too short

Half-Life too short

HalIf-Life too short



Minimum Detectable Activity R--eport (co'ntiU:inued) Page u.
Sample ID : EFT-2DO513.41)!U 11 AcqUiisiti o, d ate .: 8-JUL-2S204 14.:57 :1

Bce.' kgnd
SumtNuclide

SR-93
Y-93,
NB-94
NB-95

N B -"! 9-17

ZR-97

TC-99MN

lmi2....J4

TC-:104
pay.- 105
RU-.. 10 5
RU-.1.06
C D"" 10 9
AG- I :I ON
SN- :1. :.3
s- -1 :71M
SB-1.22
SB - :. 2.4
SB-:1.25
T E...:I.251M
.T E..-. 12 ",'•
T E-:[271M

'XE--.127

.TE-.. :.29M

XE-:I29M"

BA-13:[

:1:-.:.3 :1.
TE-:t,31

XE - :t3 311,1
1-1.32

TE-:1.32:
BA- 133

II_ 1307

'TE-:-33M

XE,. -! 133
XE.-:.33M1
CI . :1. 1 3 .4

TE-I 134

BA-: 13511
1---1.35
XE-!35
XE-:13511

0.
12 .

011

SIi

0.1

01,
21.

T,,

21.
46.
Is"
36.

49.
0.

22.
i'.
38.

0.18..

0.

58.

25.
30.,

011
011

43.

0.1

0.

0 .
01,
01.
0I

015,0.
0.
0.1

0.I

0,,

0.

Energy

590.28
2{•66.90
702.6.3
765.79

756.72
:65-7.90
743.36
739.,58
i40.50
306,:. 81.
497. 08
35'7.95
3:1.890
724,.50
62:1..84

88,,03

937148
391[.69
158.56.
563.93
602.71
42"' 9.

10 9.28
417.90
57.60

202.84
459.60
695.88
19 6. 5

536.•09
123.80
364.48

149.72
773.67
163. 93
66"7;.69
228. 16
302,, S4
2'76.09

529.87
9 12. 58
81.00

233.22
604.70
884.09..-
210.47

268.,,24
.1.260.410'49.7 ""9

526. 56

M DA.
vuCi/cc)

Half-Life too short
Half-Life too short

7.2246E-09
;2..3692E-08

Half-..Life too short
2. 47I1E-08

H,.alf,-.Life tooý short:
.I,-f-L fe 'too short

Halif--L..ifie tloo short
.1f-Li ife too sho''i

H-lf-Li.(fe too shor
2. 2492E '.-..8

Hal:i.f-Li. fe too si",c:,.:
Ha!,lf-Lk:ife too short
HaI.."lf.--Life t~oo short:

9,.4283E-..08

4. 3767E-07
2.,9593E.-.08
.1..8482E-08

1 6 .E...07
Hif-LIfe too shoCrt

:1.,62:33E-.08
2, .2800E- 08

6.8514E-.06
Half-Life too short

4,,.1214E-05

3, .5497E-08
Half-Life too short

8,9671E-0'7
1. 5133E-05

Half-Life too short
6. 6614E-07,:

41 .2115E-06
Half-Life too short
Half-Life too short

- I .. 0591E-05
Half-Life too short
Half-Life too short

1 4.4135...08

Half-Life too short
Half-Life too short
Half-Life t:oo short
Half-Life too short
Half-Life too short

7. 5725E-09
Half-Life too short*

Half-Life too short
Half-Life too short
Half-Life too short

Half-Life too short
Half-Life too short 0



M":inimum Detectab le ctivity Rep(ort <: ti. ed) PAc(-ti ekSample 1D :: EFIT-ED.051304D-UP' .cquivsitio'l• datle u: 8-JUL-2004 14::57:31.

Nuclide

0I "13

I-' ~ i36

CS-.-" 13-7

XE- 1 01'
S. - 13 0

XE-1"i38

CE-139

I 3---- ! .3

CS..- 139

1 A 14 e

-BA-.!40

B A -- 4:1.

C E.- 4 1.

L.A..142
1B(A-142
C q - 1 4'.

CE...144
PFR-.- 144,

ND.147
P:1.M- I.48M*1

EU-,152
IEU- 15.4
E: U... 156:1. .

RE.-1.!88

l::....2.03BI -207

l::'I- - :. 2jB I-.2:1.4
P B...2:;14

I:A....224
RA..22.6
AC...22t-8
TH-228
PA-'23.4
TH--234
U-235
NP-239
AM-24:1

Bc*gnd.!
Su m

2.

50.
0.,
0.

3"

32.
0.

50,,
14.
17.
28.

'0.

34.1,
21.

32.
10.
.=0.

47.

35.
7,,.
011

33dj

346.

0.
33.

(.

46

C)

(33

'B.I .850
1. .3.02
661.65
455.,49

1435.86

.55£L.11

25i,'•,, .L.2

1 P'• .•0.50
165. 8

1283.2F.3
537.32

1590.49
190.,22

.145.4-

641..17
2493.21
133.54

1489.15

91.10
550.27
344.27

1004.76
646.29

1221A,,2

685.81
165.03
2'79.,,19
569,,6'7
583.o 14'
238.63
609.31

2 40. 98I

186. 2:1.
338.32

84. 37
131.A0
63.29

14 3 ý,A71
106.13
59.54

+MDA

.- la f'-L~ife -too shor~t:
6 I f.760-E-09 .

Hal'f".:.ife too short
Half-Lif 3e r too short.

1.a.-lf-Life too short
Half--Li~fe tod: -ahor'l-:

1. 2150"E-.-08- ,
Halfi-L~ife too short

i-. 2 3.. (:t 7 3 .. c-' rt

Hal-< f-Life too s o P:

Half-.L~i.fe too short

5.,,9759E-0:;8
Half-L~i.fe: too short
Half-Life t1:oo short

Half-Li.fe• too short
Hal f-L~ife too," short

.8.880'2E-"08r
Hai f-L fe " too short

1.,,4789E.-06
1. 5464E-08
3.643:E-08

1.3856E-06 .
2_.5371E.-.08
4. 4278E-08

1Half-L:ife too short
Half-L~ik e too short

2.,,2177E-..03

8, 1.988E-09
Half-L:ife "1.oo sho'rt:

Halfi.-.L~ife,. too short
Half.-L~i.fe Poo short
Half--Life too short
Half.-.Li.fe "t-oo short

2. 4492E.-.07
7. 2572E-08
1. 242.4E-06

Half-Life too short
5. 7031E-,-01-

7. 9914E-08
Half-Life too short

"2. 0419E-07
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: E LT l 6i •-iO$ I

Sample Location (Well Number): •4 •ý-•\C.w.J

1. Representative sample collected. Date/Time OS&• O'A / o)S

Sample collected by: AA Mar-,,, iL.- •. • U Date: p7 07- z2ae
Printed Name / 1-nature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample _ 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: .. C'\ O,/Date:(-. -
Printed Name /

3. Sample counted in accordance with 61000 /0 or 79 "Operation of the Packard
TRICARB 1000 or 2100TR".

Performed by: To ýk MI __________-ate:ztL

Fermi 2 Chemistry Printed Name / Sign e/.../ \ X
4. Tritium analysis printout revie ed by Radiation Protection Supervision or

delegate.

Performed by: -W , I fn AAt , V V' Date: V I
Fermi 2 Prited Name Signature
Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks

0



Tritium Activity Calculation

Sample Information

1 . Sample Location EFT-4SOS0704
2 Date Sampled 05/07/2004
3. Time Sampled 09:48
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 07/09/2004
2. Time Sample Counted• 15:56
3 . Background Inf.:

Minutes Counted 10 .min.
Background Count Rate (cpm) 9.2 cpm

•4 . Efficiency Inf.: (Daily Spike Source ID #111)
Gross Spike Count Rate (cpm) 4068.6 cpm
Net Spike Count Rate (cpm) 4059.4 cpm
H3 Spike Activity (dpm on count date) 9642.0 dpm
Counter Efficiency 0.4210 cpm/dpm

5. Sample Info:
Sample Gross Count Rate (cpm) 8.0 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.0 cpm

6 . Critical Level:
Critical Level Count Rate (cpm) 2.2 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirpqm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl rmin.) 1.20E-06 uCi/mI
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) = Sample Net cpm MDA
Efficiency x 2.22E6 uCi/ml x Sample Volume

Date JUL 0 9 2004

Form 76.000.39 Att 1 P1/1 DTC: TGCHEM File: 1319.02
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FERMI 1 GROUND WATER MONITORING GAMMA
ISOTPIC ANALYSIS CHECKLIST

Sample number: 1" 4 SOý co)

Sample Location (Well Number): A ,.Scalocd

1. Representative sample collected. Date/Time 050)o,+l a4 / 0 4

Sample collected by: - e II, S vA / nc, .. , Date:- 6- - 2o4
Printed Name / ti~nature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: /,A .ýoV, Date: ".-0-f
Printed Name e

Note: Sample containers may simply be sealed with red duct tape and initialed by the
individual performing the function

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector # __l____

Performed by: ,Date: A/-10
Fermi 2 RP Printed Nme Signae6,x/

0



WR EF1 04-052
Page of__

Attachment 1, Page 2

Sample number: -

4. Sample counted in accordance with 65.000.115 "Operation of the Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Performed by: :.2- /1" If Date: 7/•
Fermi 2 RP Printed N me Signat "

* Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.

If so, verify the critical levels and LLDs and count sample in accordance
with the-applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radiation Protection Supervision or
delegate.

Performed by: \z LA/If\tt7 I lvk%4% ( Date:-ý
Fermi 2 Printed Name Signature
Radiation Protection Supervision/Delegate

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer

Remarks V-(. !/('&¶•.'&")YC? (7,' .J -/1 J" ,./- )

~~719'V'-
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Page : 2
Sample ID n EFT-4S050704 Acquisition date 8-JUL-2004 11:0833,

Fermi 2 Radiation Protection Gamma Spectroscopy Report

. ** **-** * **: Sample Parameters . * --- x *
Sample ID Number: EFT-4S050704
Sample collection start date: 7-MAY-2004 09n4W008.00
Sample collection end date u 7-MAY-2004 @9s48:00,,00
"Type of sample n: I L MarilLiquid
Sample quantity a 1.0000@E+03 cc:.

Sample geometry : M2L.L Operator: LKM

*.*.*--x**x.....Acquisi tio Parlecameter..sf-*

Detector number : DE.. 4 Acquire date u 8-JUL-200. 4 11g38N33.72
Preset live time N 0 00:30%00.00 Ai.e.psed Live ime : 0 00:30:00Q00

EI.lapsed real time : 00 OC30101.15 Percent dead time 3 0.05 %

.:.....* ... :...*..-.........Calibratiofn Parameters ***.x.*********: *
Detector number a DET 4 Yearly cAL. date : 12..-..AR-04 09r:1700.,00
Kev/channel . 5. 00236E-01. Zero offset: 1.06715E-02
Daily cal date W JL..--2004 09058:'17.14

.............................'.* *** :''Peak Search P"arameters )•.*:J,.,..****. -:,..**.

Start channel : 100 End channel 4096
Height sensitivity t 5.00000 Shape sensitivity : 10.00000
Maximum number- of iteration•e to resolve multiplets : 5

-... *...-.--*-**-** iNuclide Identi'f ication-Papameters ***:****. ,*****-

ergy tc:'oleranc:e 1.i. 25000 Ha lf-life T" rat N:i .10.. 00000
4Wtu ndance l i~mit :75.00lO000 Lib rary Nj dcmast e~r nl1b

Efficiency file a EFFD4 m211 Effici -ncies at P:Peak energy

P. it E nerg y Area Bk ind FWHM Ch anne 1 L.e ft Pw Cts/Sec %Frr -1i.t

1 1 64.,55 26 41 1.11 1. 29.00 2! 12 1.. 4 7E- 02
' 6 4 1.12 134 00 2S 12 2.- E-"02 2%6 4.,. 6 .,-, 134... '• ist

3 0 19.,24 30 82 1.05 398.28 394 10 1.67E-02
4 511. ,52 114 52 :1. 45 I 022. 75 1017 14 &.34E-02 16.7

5 i 55.8.48 70.) 28 1.4'4 1116.66 1109 14 20,.(.-)
6 0 .0.. . 51 42 16 2:1.68. "75 :12:14 9 2.- 5E--02 22.

7 0, 11 1.. 31 1.4 12 C V 2242.82 2234 1 .... "-"

.0 1460,79 0 :1 2.87 2922. 44 2914 15 4.45E-02 14.4 .

I V



Sample Title N 4}T-4S050704
Decay Time 62 0150:33.72

Post-NID Peak Search Report

Page S J.Acquisition Time 6 '!-JUL-2004 1i31:333.7?2.

it En ergy Area Bkgr, d FWHM Channel- Left Pw %Err Fit Nu.cl ides-L

64.,55
6'7.05

199v.24
511.,52

609.,,5i
1121.,,31
1460.,79

26
46
30

114
70
42
14
so

41
5R
82
52
28
16
12
i!

1. 111. .12
1.05
1.45

1.49

1.,14
6.79
2.67

129.00@

10212,,5
1116.66
1218.75
2242.82
2922.44

1.26
126
394

1017
1109
1214
2234
2914

112 S! 8 14E+00--

I(.I '!.5ý9,,314 16.7
14 2.0°

9 22.,9 - _l

11 52. 1- -

15 14.4



Nuclide Line Activity Report
Sample !D : EFT-4S@50"70.4

::1lide Type: natural

Rage 0 1
Acquisition date •: 8,-.JUL-2004 11:38N:33,

Energy
1460.81

Ar.e•
80

Uncorrected Decay Carr
%Abn %Eff uCi/cc uCi/cc

10.67* 2.891-+06 4,72eE-07 4.72@E-07

I .. r.S g o'

14, 4. 0

F : "*." = lKeyline



Sunl c arnj y of NuclI.ide Ac :t.ivity
Sa •l :I. : EFT 43@S e: ?50 04

T otal n ub I'l L.r cf lines in pectrum
Nurnbet-r Of unide . 1.tJ. ne s
N uber c f .i nest e tl - :1. ytnaie i dent i fi J. e d

Pag J e d
Acq~u Si.itionc date 2 8-**J 1.1 .. 00~e.~4 1. 1. 233833

1.

N u C. J.J.de Typ 1 , :e :, ; -n a t ur al

K.40 1. .00E45Y

llc.I e c) r r' eo t (-.., d'c

D.eca y Ci'c.
1. .00 ',,7220E-037

D c:a y. Cor.
uCii . c 7 ,'-

4. 78WE:-O?'

c:a y C:orr
1 -S ig U I a Err o ro

0 . Ca0 E - 07 :114.4 a

GrIota Ativity -. 7 2 (7 4,, E-17

!:a, 'K' V x I :. vie not found
VE•'l: anuall 1y edli.ted

4.7.01::E.- 07
VI 720E-0 1.

I Mb .= anua.y ac. I1 pte t.
"A' WL= :i N clide sp.ci t fi:.c ab .. 1:i.mit

0



oe ect0d 0 7! 0 t
Sam ple I. :i : EFT- -. 4S507 04 A cq ul t : i. c j. ti on date 8- J U 1- 2 A04 :1. J . 3 3%

Nuclde af-.ife
8 l a1)9.7 4 '1

alf- I. fe

81:4.. 70
Ab u n d a nci C

E: te r r. y %A 1 wund
5 11. .00 1 93. 6

F :u d -- :1.00; . 0 0

.) 07 4 142.,53
889..25*

1 :1. 20.51.
LI d ci I c.d e s F' oun I- -, d

I:1..) 758' 0.;'52

% Ab u c anc

96,, 73

t 1.36.2

400.,65
FoC)UnI'd :::

26.. 32HV] 156G1 559. 10*
563..23

571..30
657. 03
665,, 31.
740..:12

T71. 76
867.63

11 29..87
1212..72
1216,.02
1:22:8. 52

1439. :1.3
:1.453., 60
1787.. 67

Id ances Fou n Lt r d =::i

99::)., 98

35.07

1. 02
3,..41

:1.6.,7 0
59.. 2 0

1.452I 1 ).~, 4

1'• 80

4 4~ (131 :1.40
1. 38

0. :1.2

0 . :1.2

0. 14
:1. . 63

..839
0.2. 3

0.. :1.3

0.33

73 7 70

1.60

1. 2 .. 50

7. 41E
4 . 6:1.

:1.3,. 5(
1i.2,, 66E

89.17

75..60
1.9 70

.46. :1.0

aC', j. / c c: :~ f~'T
1i. 000*E+ 35 16.66

.Not Fousnd
...... No t F ou d ............

i. 300E-08 52 :41.4

76, 72 E-06 2 9.,59
- -- Not Fou:itnd: -.-

.... t Foud. ...........
.. ...... .... N o t F o .ýu -n dc .... .... ....

............ )No t F o u nd .... .... ....

W.h .: -1 / 3 4AC
1...... , t: FE ourd .... ....3....

-.- Not Found .--

........ .. Not F ou nd .......

.. NQ t Fo,.Cun I-) .
.... ... ot F o.u -n d ........
...... No' c: Fo. cnd...

(...' c: . F, a ij I- (J1•-.-Not Fou..nd--.-
o... t.[: F o u "nd ........ ...

...... No't' Found --
N o A. F-o u nd

... .... No Ct Fc)unrid .... .... ..

Nc- Not Fcou ndi d-.

....... .No Fon LAc....
-. i.-.Niot FoUndi d--

.... o t Fou u .-I ..

.... No't, Fo)u I)d ....

•.. .... .-- Noc.,t Fo junIId ..-...-..-....

7. 7-10LE-07 22..8 8

1.. 014E-05 29..59

.i-..-..- t F' C nd -.--

..... 't, F o u n d ............
.......... - No t F o u d ............

N c.- N L: F Co u d -.-....... Not Found....
... Not F nd .... .... ....

.. No t 1." ou t n d .........
.. ..... ... NHcoA, FounL IId .... .... ....

A b uA b I.

oejected by
De(--cayx

(A)b u r.

D ec y, Albu n,.

) A bun

39. 351) :1. ., 5I8 497. 08*
610.. 3.3

anCES F 0 LA oundl

A b t .n.

% I'. b.Iunv1d

I1.3.. 161D 4-.72 56.25
G1G53. 22

163. 585
:176..55

273.. 65
340. 57
8:1.88, 50-

:1.0486,, 07
1.235 . 34
Fou:.d =.-::

Abun.

Y b u i da Abundace s



Re. j ect e d •e p ort b , c 'n b i n u e d )
Sarmp::le ID EFT -48 0507

Pa e 5
Ac u. :i. :i. s : it i'n da t e : 8.. UL.-...' 0 4 103 36 3

uc'ide- H l..- lf"e
i....J .... 114., 74 D

Hia f -LI. fe
R atioi

0.5 t"J4
Ene'rgy

67.75
1.00. 10

:1189.05
1L221 ,,42*)

1 230.. 97
Fo n C = . i

42.,,30

214,.1.0

,:38:-. 0:1.8

i.1, :1 , d.;
4,".". ( 1

% " ci ' cA a es

Aci. t :. v i. v ty I1.-S i. g ma
((uCiic'c) %Er'r'cT Re:jec.ted b-.y:i.,65G6 ...-.-0'!7 29.59 ,, un

,. c. f.I:1',c:'u'n ,,
-- i - ".. No' t :' F o n d
... ... 1,i o '; F. : o: t~ "• ........

" ,I o t F oun id
---.... N o"t' Fo u'nd ------..

1.000E+S5 !22.S ,, 66 Dec:-ay

-- Not Found (
--- ot Fo und

.1.0< 0@ E +.35 5•; 2 .•,1./i

-i- cN't Fo' o u t " d . .
... .N t F c.u u " .i

(Abn.4I:,n, L.:i.m:i.t; 48. . 47 8 %, 6",)

B i -,214 19.90~.'7•8M 44921 ."7,"4 609.3.1. .7 C:. " :

934,, 06
1.1. 1. ;"
1337,, :1.6

~.. , I";" ,, "

1,764-.:49
% Ab undian cesa Foun U.

46.30
5.04

15. 10
5.'" 94

64.29

F'lag.] ".*" =: Keyl~i.ne



U n id .t ed Ee.rgy Li .nes
S amrpl1e I1D g .EF'T -- 4S 050704

P Page a 6
Ac:q u i sit. t o :.c, n da t:e -8-JUL. ' I.. , 3 : 3

it' En e'g.y Ar:ea Bkgnd F W..MI Channr.el Le' Ft Pw Ct;/Sec %Er" %Eff Fl:ags

64.55
6"7.0 "5

199 .24
511,.52
558.48
609.51

1121., 31

26
46
30

1.14
70
42
14

41
52
82
52
28

16,
12

1. 11

1. 05
1.. 45
1.49
1..14
0.79

.129.00
134.00
398,,28

1022.75
1116.66

22426, 62

126 M1.21..47E-02 50A

126 1.2 2,55E-,2 29,6
394 10 1. 67E2 59.3

1017 :1.4 6.34E-.02 16.7
:1.1.00 1.4 3.. 6 E-02 ''0.0C
121! 4 *9 : 02.35 2 22.
;.223.4 1 1 "7.,99E...03 52. 1

1. 16Er-l+ 00
1. 43E+00
6. 35..:000
4. 73E+00
4. 55E+00

4 ,38+00
2.. 78E.-00

*T

.T

F::lams "Tf" = Tentatively as•socci.ated



D.trO't.; Ed:iso:-'n:c' Ferm ;. M A Repo: rt"",""•'" Gener:atel.d , U.2..-. 00. 4 1.23 ,0, 43,. 91

mx S a mpl: e I D N E F:""T-..480507?04:,"

Min:imu.m Dec tabl Activ ii yReort

Bc.gdn En e r, -. AI A
Nuc l ... :i. 8 eu 1 (1..'..e v ) ( uI a. / cc:)

1'-7 24.,, 477 59 1.6861 E-07

F01 5.1 .,00, Ha,. f-L : f : e .too sho'rt

N 120. 1274 .54 1 .0841E-08
NA..24 0(,. 1 368,. 53 Ha 1 -Li too sho t ":
IM : .-2 7 0 M1 ..:.1 . 4 4 H a il -- L.:i. fe to.;o .: s h o r t '

CL-38 0. :1642. 42 .Hal f-Li fe too shor-t
A--41 0 1-2:.6-4 Ha l f-.L t o o s ho.rt
SC-.-46 12,, 889.25 1,5322E-

C -; •: ,5.1 30. 32:0. .... 0 81 E'-" 7
MIN.-54 ..... .4.15. 834.83 1, 0899E-08
C:..- 14,. 133 ,, 325 ,2 .9439E-08
MIV-.56 0,, 110 ,69 Hal f-Li fe sh I ,or. t
, .-56 0. . 158. 38 Hal f-i.!. f e too sho'r.t
CO0..57 33. .1.22,. 06 1.,11.1.2E.-08

C.-58 91 810.76 :1.3784E-08
FE:.-5.•9 16. 6, 1.099, _ .21 ,"" .. .1..... ....

C0-60 15. .1332. 49 1.2 ,678E-08
CUL.-64 0. 1345. 90 Ha.l"-Le too .ho'r
NI-:1: "65 0, 1 481 .. 84 Ha 1 f-L :i. fe too s h orrt
Z.N"""6..5 :15.5 1.115.5.-.,2 2. 5907E".-08
Zl-69IM 011 4J8. 63 Hal f-i.f.e 'too ishort

SE-75 40,, 136.00 1.9795E-08
A S - 7 6 0,. 559. 10 Ha l f-L ife oo sh ort
BR-82 0.. 776..49 Hal f-L.i fe too shor'rt

R .-83 0. 529. 64 Hal. f -i.. fe too sh ort
6R-84 0,. 881.50 Halaf.--L.ife "too short' :

BFR-85 0,. 802.41 Ha *r.L.:Li fe too short
KR-.8, 47 5131.399 2. 59EiE-06-
I'R 1 851M 0,, 151.. 18 Hal .- I... f too short h .
SR-89.5 .47,, 5.1.3.99 2.. 566E-08
RB-86 15. 1076., 63 :1. ,24921P-06

KR-87 p. 402..58 Half-Life too short
SR- 8'7M 0oll 388. 40 Hal. f-I... o'.o sh rt

1 - M'' 196.32 H . f-I.i. fe t oo s h o rt
RB-0,, :1. 1382. 39 Hal f-L.:i. "f'e too sho 'rt
Y-88 :1.. .1.836.01 6.7394E-09
I'--89 p1 2 20.90 Hal f-Li. fe too sho rt

-. 8: 0. .03.1.8 Ha fH-Life to o shor't

KR-90 0. . 1 18 69 H a1 f.-I... fe too o :, ho t
F;.R B-90 M 631 .1. 69 H a l f-I...i fe tioo o sh or't

1:;6B--..90M1 0 8-.. .3 Io.1. '824-"2 ...:l.-i e too sho'¢-rrt.
Y-90 9 1 0., 202.51 .. i H e t:oo sh ort

SCR1-. 0. 1024.30 Ha .-...Li fe too s h o rt
Y,91 1. 1304.90 8.. 3224E.-06
Y..i. ..1 555.. 60 H a. f-Li.f. too ::,': shor::sh rt

6R-9 :'01 1 :1.383.94 H ILr -I.1. "fe to-o sThort
Y-92 0 934.46 H al. f-L....i. fe too: sho't



) I: EFT -S 507A4 Ac u isition date tj d L. --2.004 :1. 1.3 33

N : I i5

N•.0 -95

MZ - 9-7

T .- 9911

R .L.J. :1. 06
TS N--- :1. 04

SB-1.05
J. . :1.06

CX)--:L 25
'T*' -1. 2i 7li

X M--. 1.32.

S :1..1. 3
SX :. :1. 29
SB:1. 234
S...: 1325

TE--:25M1

T r ... :"1. 19

x E: --Ai. 1 J

TE--.:1. 29M
X<E-*:129M1
1---.1.30

BAt ý:. 3.1

1:- .1 .31.

TE- :1 3:1.

" E ..... I :1. M1

XE- :I. 31M

., . 3 Pi
I 3

TBr.- :1. 334

BTA-:1. 33M 1

X IJ . 335

CS 1'-:.

A-:1. 35M

jj-':1.35

0 ,,

0

(71
1.6.

0..
0.

0.
0..

011

30.,

26.

0..

4 .0..

37"

13..
3:1..

0.
16.

41.

1,,

30..

0.

301,

0.

26.

(.) 11.01,,

0.
01.

53,.
0.
0.

40,
0.

0.

0.)(

0.
0.

0.

Energy

590. 26
266. 90
702. 63
7kE65. 79

233.69
"''56 1,, 72

C-1

140. 5 C!

4I7 ,, 08

318. 90
7E.?4 .50
621. 8 4
88.03

937., 48
391.69

J1.58.56
563.'33

602.71
427. 89
109. 28
417..)90

57.. 60

459. 60
695,. 8
:196,,. 56
936.09

'12 31.680
36,4. 48
149.72

:1,63.,93
69

228. 16
302.84

276. 09
529. 67
912.58

801. 00

604.70

684.. 09
210. 47
26.8. 24

1260.41
249., 79
3.26 I, 56

u C i / .c- :..

H-i~ Fi. f-.--.I ifc A:c: io ý L

1. 0034E-08
.0:1.68rE-08

Hal--k I Life too s..ort
2. 4)5.65E-08

H . f-Life I~ c., -r"t.r
I--a 1 f -..L.i. -f t tc, -o o s rhrt
Ha~lf-L'ILfe toop sho'- (-r t,

. -a1f - f L:i. f t to os: h 'In crt
H'tf Li.J.fe 111--, s o rt,

2.9E62-4 E.. .- 08
Halý',.f--LIife 'oo sh r

Ida.].fIfA-Lfe tc, o shor~t:.
HaIf--.Li fe too ishiort:

8. 9,8- 0ct3 E -0

4. 0077E--07
3. 3658E-06

. 790 3 E-0

2. 2007E---07
Half-Life too shcort

:1.. 5,?7 2:-E 8
3.. :1.157E..-08
7. r. 35E--06

HiIalf--L i f e t oo Shocrt

3.2 :1 206E- 05
--I1f--L:i. fe too shor.

1..0715E-.-06
2.. :1836E-05

i--af-Ife too sh.fort
1. 1622E--06
1 ., 8028E--06

i-l-Lif-Iife too shiort:1..i--ia]L f-L.ife too short

:1. 64 87E-05
I--ha 1.-f--Li. f e tcoo s ho Ir-to

Hia 1 f--Li. f e too short
Hi4ali. f-I.f-J. fe too short
1-I1 Fa --f-L f. fe too ho r:.-o tHalf-i., 1 fe tooi:: sh ort

8., 7040E-Q3-09
Hai f- 1. f -i :. feet' too sc.ho-(--t
II al f-CLif-Fe too shcr-t
Half 1--I.f I-e too s-hort

Ha1 f--Life too short
IHa.-af-Li.fe t.co-uc short
IH a 1.f--iL i fe too sh or-t



Minimum Detectable Activity Report (continued) pane e
Sa"mr ple I. : EFT-4S0503?704 Acquisition date. : 8-JUL-. I2 04 1.1:38:333

Bckgnd:S u I-,-,

CS- 136(
1-136
CS-1 3
X E- 137`,
CS-i 38
X0Ii.-138

BA- 139
CE- 1 39

CS'"'139

BA(-' 140
LA- 140
BA--- 14 1
CE-141
IA- 141

BA-142
LA-142
CE-143
CE- 144)
P::1:, - 144

ND-147
PM- 1 48M11

E b- 1.521EU-154

EU-156
H r-...181

TA- 182
W--.187
RE-188
HG-203
BI.--207?
TL.--208
PB.-212
BI.-214
PB-214
RA-224
RA-22.6

TH-228
PA-234
"TH-23.4

U1:-235

AM...241

12.

0.
20.1

0.
0,
0.

0.

0.

15.

0.
O1.39.
0.1

43.

17.
30.1

0.

9.1

0.

48.

10.
3.

0..

01,
03.

47.

30..
34.

0..

33.

230..

Energ-y

818.50

1313.02
661.65

455.49
1435.86
258.31

1420.50
165.85

12S3.03
537.32

1596.49
190.22
145. 4-4

1354.52
255.12

641.17
293.26

133.54
1489.15

91.10

550.27
344,27

1004.76
646.29

.482.03

1221.42

155.03
279.19

569.67
583.14
238.63
609.31
351.92
240.98

186.21
338. 321
84.37'

131.20--
643. 29

143.76

108.13
59.54

.MDA

2. 180ME-07

Half-Life too short
9. 8021E-09

Half-Life too short
Half-Life too short

Half-Life too short
Half-Life too short

i .547(E-08
Half-Lifle too short

I. 3760E-07

Half-Life too short:

Half-Life too short

6. 4354E-08
Half-Life too short
Half-Life too short
Half-Life too short
Half-Life too short

8. 7675E-08
Half-Life too short

2. 08371E--06
2. 0013E-08,
2. 9057E-08
4. 7081E-08
1. 6295E-06
2.8 477E-08
4.9905E-08

Half-Life too short
Half-Life too short

2. 7358E-08

7. 4897E-09
Half-Life too short
Half-Life too short

Half-Life too short
Half-Life too short
Half-Life too short

2.4764E-07

6. 7379E-08
1. 2664E-06

Half-Life too short
6. 7636E-06

8. 0969E-08
Half-Life too short

1.9318E-07

0



WR EF1 04-052
Page of

Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: ~EV L-D9'30 0L)

Sample Location (Well Number): L-4

1. Representative sample collected. Date/Time (C 3300L- / ,Oc.)

Sample collected.by: ,&c, •(\Xt, ioi-4/ l I4A. Date: 07- -7 - ZO04
Printed Name /§ignature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample _ 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: )TOnQ,30\\NO0- re / / a" Date: 1-3"t

3. Sample counted in accordance with 67000. r 79 "Operation of the Packard
TRICARB 1000 or 2100TR".

Performed by: 1.-3 (f/ -__ __te: _-___- _

Fermi 2 Chemistry Printed Name

4. Tritium analysis printout revie ed b Radiation Protection Supervision or
delegate.

Performed by: V.4/f 1 42 V 4A/O ,b, Date: )AIfO [ )r D"(~ 7
Fermi 2 Printed Name Signature /

Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks



Tritium Activity Calculation

Sample Information

1 . Sample Location EFT-4D043004
2. Date Sampled 04/30/2004
3. Time Sampled 12:00
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted
2. Time Sample Counted
3 . Background Inf.:

Minutes Counted
Background Count Rate (cpm)

4. Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm)
Net Spike Count Rate (cpm)
H3 Spike Activity (dpm on count date)
Counter Efficiency

5 . Sample Info:
Sample Gross Count Rate (cpm)
Sample Count Time (min.)
Net Sample Count Rate (cpm)

6. Critical Level:
Critical Level Count Rate (cpm)

07/09/2004
17:06

10
9.2

4068.6
4059.4
9642.0
•0.,4210

9.0
10.0
0.0

2.2

min.
cpm

cpm
cpm
dpm
cpm/dpm

cpm
min.
cpm

cpm

Minimum Detectable Activity

I (Bkg cpm) (Bkg cpm)

Minirilnqm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min:) = 1.20E-06 uCi/mI
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) = Sample Net cpm

Efficiency x 2.22E6 uCi/ml x Sample Volume

MDA

Form 76.000.3£ Att 1 PlY1 DTC: TGCHEM File: 1319.02



WR EFI 04-052
Page of

Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTPIC ANALYSIS CHECKLIST

Sample number: E'h MCo-3OO4

Sample Location (Well Number): 4

1. Representative sample collected. Date/Time CW4M30O(4 / rzoo
Sample collected by: &,'m •Ar ) -. ,ct/ \A\1I•,; 2,,k- Date: e:7-07- -

Printed Name I/ iiiature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: / Date: -7- i-- q .'
X'rinted Name / Si.•nature

Note: Sample containers may simply be sealed with red duct tape and initialed by the
individual performing the function

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector # I4•7

Performed by: L. V!
Fermi 2 RP Printed f'ame Signatuo

Date: 1 (c



WR EF1 04-052
Page of

Attachment 1, Page 2

Sample number: £"-"- HAD.OL 0O

4. Sample counted in accordance with 65.000.115 "Operation of the Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Performed by: L4 A •
Fermi 2 RP Printed Name S .Signat9'

Date: 7 7
, ,

* Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.
If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radiation Protection Supervision or
delegate.

Performed by: II4 g/-/i
Fermi 2 Printed Name
Radiation Protection Supervision/Delegate

9•aLd 4lil/ •Date:
Signature

Note: Return sample, intrinsic printout, andicompleted form to Fermi I Radiological
Engineer

Remarks / ] f/'4 •V/ (2'/IY' /4C/]• 6,•# /

0



DETROIT I:EDISON F ER1MI---'2 POWER PLANT 7-.JUL-2004 16H23 34.92

GAMMA SPECTROSCOP:: ANALYSC ::'Y R4lh..iL.( .,.FEPORTi'

H I E I:: i C I D E CD E T iE C T O R

Sam p :le ID Numbe•r EFT-4D043004

Sample: End Time 30-.APR-004 i.2:0000.,00

; ............... ........ ............ ........ ... ............................ ................. •........................... .. . ............................. .... : . ............ . ................ .. . . ............ .................. ............

I:: EliF- 0 M D Y

... ........................ . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ .. ........................................................................... ................T.. .............................................. .........

.................. .. .... ..,
" rE. D A.T EI-

PA.. . .GE I....... L ..... f.....



Page :
Sample ID : EFT-4D043004 Acquisition date 7-JUL-2004 15,53:3:(0!

Fermi 2 Radiation Protection Gamma Spectroscopy Report

• 4&.o4*-.*.*4:4.**-****-****4CK*4*4*-4*-4* Sample Parameters *
Sample ID Number: EFT-4D043004
Sample collection start date: 30-APR-2004 12:00:00.00
Sample collection end date : 30-APR-2004 12:00:00.00
Type of sample : I L Mari. Liquid
Sample quantity : 1.00000E+03 cc-

Sample geometry : M2LL Operators LKM

*---------------**------- -* Acqu.isition Parameters *******4***********X***
Detector number : DET 4 Acqtuire date : 7-JUL-2004 15:53:30.95
Preset live time : 0 00:30:00.,00 Elapsed live time : 0 00:30:00.00.
Elapsed real time : 0 00:30:01.18 Percent dead time : 0.05 %

*-x.-------------------------------------. Calibration Parameteris-*******************:-.-**
Detector number : DET 4 Yearly cal date : 12-APR-2004 09:17"O. 00.0
Kev/channel : 5. 00338E-01 Zero offset: --1 40739E-02
Daily cal date : 7-JUL--2004 12:22:13.06

"*----------------------**- -*** Peak Search Parameters *****-x-*----------*-
Start channel : 100 End channel : 4096
Height sensitivity : 5.00000 0 Shape sensitivity : 10.00000
Maximum number of iterations to resolve multiplets.: 5

------------------------- * Nuclide Identification Parameters **********-*********.)IO
Energy tolerance : 1.25000 Half-life ratio : 10.00000
Abundance limit : 75.00000 Library : dacmaster.nib
Efficiency file : EFFD4 m211 Efficiencies at : Peak energy
•(.(* *------***-*-*-K-*4***,-* ***-------------*4** )44-**** 4--*-****K***4• ** * *• * 4 4 -**f-*4*4*4** **4*** -f- 4*-*-)*-1•***

Pk It Energy Area Bkgnd FWHM Channel Left- Pw Cts/Sec %Err Fit

1 0 352.49 45 27 1.14 704.67 701 10 2..53E-02 25.5 fc 7 /
2. 5 510..99 113 36 2.,73 1021..63 (TOO.iA 2 0 6..57E"-02 15..7)2 P 13E+ P0,.
3 5 511.84 35 2-4 1.87 1023.34 .TOK 20 1,.96E--02 44..0/

4 0 5538.61 73 10 1.69 1116.86 1112 10 4.05E-02 "4,
5 0 584,.77 18 28 Qj..1A1169.20 1163 10 1,00E-02 6i : tf
6 0 1461..09 89 3 2..30 ,29•2•7• 2916 15 4.93E--02 11.6



Samp- :le Title u EFT-4D043004
Decay Ti me = 68 03:53:30.95

: P 1ge u IAc~quisition Time •-7-JUL.-2004.15:53M3095

Post-MID Peak Search Report

9 Energy Alrea Bkgn d FWHM Channel Left Pw %Err Fit Nuclides

0
5
5
0
0
0

352.49
510.99
511.84
558.61
584.77

1461.09

45
118

35

73
:I
89

27
36
24
10
28

3

1.14 704.67
2.73 1021.63
1.87 1023.34
1.69 1116.86
0.58 1169.20
2.30 2922.78

701
1012
1012
1112
1163
2916

10 25.5
20 15.7 2. 13E+00
20 44.0
10 14.3
10 60.8
15 .11.6



Nucl :ide Line Activity Report
Samnple ID : EFT-4D043004

Nu-lide Type: natural

Page : 23 3
Acquisition date w 7-JUL-2004 M553:30

Nuclide
K-40

Energy
1460.81

Uncorrected Decay Corr
Area %Abn %Eff uCi/cc uCi/cc

89 10.667* 2..389E+00 50224E-07 5.224E-07

1-Sigma
%Erro-r
11. 61

Flags "*" = Keyline



Summary of Nuci.ide Activity
S•mpie ID :.EFT-4D043004

Total number of lines in spectrum
Number of unidentified lines

*tmber of lines tentatively identified

Nucli:. de Type a natural

agje ::
Acquisit i:on date 7-JUL.-80..04 15:53:30

6

5 83. 33%

Nucl 1 :i e H.i. f e
K-40 1.00E+O5Y

Uncorrected
Decay uCi/'cc

i 00 5.2 24E-07

Decay Corr
u Ci / cc

5. 224EE-*.07

Decay Corr
i-Sigma Error

0.60n7E""07

I1.-Sig tma
%Er ror oFags
I1:1. 6:1.

Total Act :i. vi ty .. .224E--07

Grand Total Ac1titvity s 5.224E-07

Fla'.s "K" = Keyline not found
"E" = Manua:lly edi:t'bed

5. 224E..-07

5. 224EF.-0"7

"M" = Manual'ly accepted
"A Nuc" : clie specif:ic abn. limi't



RejecOted Report
Sample 1D : EFT-04043004

Half-Life
Nuclide Half-life Ratio
F-18 109.74M 894.56

% Abundances

Page 1 4
Acquisition date 7-LJUL-2004 15M53:30

Energy %Abund
511.00*193.46

Found = 100.00

26.32l-4 62.16 559. 10*
563. 23
571.30
657.03
665.31
740.12
771. 76
867.63

1129.87
1212.72
1216.02
1228.52
1439.13
1453.60
1787.67

% Abundances Found =

KR-89 3. 16M 31065..99'

% Abundances

BA-131 11. 60D 5.78

220. 90*
497-.50

576.96
585.80
867.08
904.27

1472.576
1533.68
Found =&

78.76
92.29

123. 80*
133.61
216.07
239.62
249.43
373.24
404.04
480.40
46. 51
496.31
572.67
585.03
620. 10
923.85

1047.57
F ound n-=

44.70
1.17
0.14
6.10
0.39

0. 12
0.12
0. 12
0.14
1.63
3.84
1.39
0.33
0.13
0.33

73. 70

20.00
6.60-
5.60

16.60
5.90
7.20
6.90
5.10

22.46

0.73
0.64
9. 00
2. 16

19.70
2.40
2.82

14.00
1.31
0.3R.
2.007

46..80
0.16
1. 2E
1.36
0.73
1.17
0.96e

4.67
7.49

19.20

Activity I-Sigma
(uCM/cc) %Error

1. 000E+35 15.72

2. 781E+11 14.26
.-- Not Found .---

..... Not Found ------...

.. ic. Not Foundl...
..... Not Found ......

--.- Not Foundcl-
--- Not Found.

--- Not Found
..... H~ot Found ------

l-- N t Fo undi... l ot F" o itn ci .....

..... Not; Found ....
--.. i Not Found --.---

--- Not Found-.
-.- Not Found LA .....
-.-- Not Found --.

-- i- Hot Found ---

--- Not Found ---

--- Not Found ---
i. 000E+35 60.82

-- l Not Found..
... Not Found-

--- Not Found ---
... Not Found ---

---- Not Found ---
b--- Not Found --

- bl Not Found..
.-- Not Found ------

--.- bot Found ---
--- Not Found

--- b Not Found
--- Not Found
--- Not Founditr .

.bl Hot Found
. .Not; Found .i----

- bl Not Found .

-.- Not Found ------
0. 741E--05 60,82

... l Not Found
..... Not Found ---.

--- bot Found ---

---- Not Found .-

-"- Not Found -----

--- Not Found ..

Decay, Abun.

Rejected by
Decay

DecayAbun.

Abun.

A Abundances

PB-2 14 26.80M 3663.00 87.30
241.98
295.21

Decay



Re j ect e d Report ( c' n t i nue d)
Sample ID : EFT-4DO43004

Page N 5
Acquii ti. dt io' c ate 7 JLL.-2. 4 15 r50 ,, 30

Half-Life

frcl::i. de Half--life Ratio Energy %A bund
214 26.80M 3663.00 351.92* 37.20

785.91 1.. 10
%"bundances Found 53. 40

Activity 1.-Sigrma
(uCi/cc) %Error Rejected:l by

1.000E+35 25.50 Decay
--- Hot Found.

(Abn. Limit 37.20%)

F:lags "" = Kel ne



U ni d e nti f ;i. e L in e v y : is e s
Sample ID : EFT-4D043004

Pa gce i 6
Ac qu i si t ion d a te n 7-J- 'U L-.R O?)04 "15:53:10.•

It Energy Area Bkqnd FWHM Channel Left P.w Cts/Sec %Err

0
5

5
0
0

352. 49
510.99
511.84
558,61
584.77

45
1.18

35
73
16

27 .1. 4
36 2.73
24 1. 87
1M0 :I.. 69
28 0.58

704.67 701 10 2. 53E-.02 25,.5
1021.63 1012 20 6.57E-02 15..7
1023.34 1012 20 1.96E-.-02 44.0
11.16.86 1112 10 4..051"E--02 14.3
1169..20 1163 10 1.,00E-02 60.8

% Ef f Fl".a g s

5.. 52E+00 "f
4. 741E00 ST
4.73E+00
4. 551+00 *T
4. 45Ei::+00 -r

F.lags "'T'" = Tentatbively associated

0



* I) Detroit Edison Fermi 2 MDA Report, Generated 7-JUL-2004 16:23040.16 *

Sample ID : EFT-4D043004

Minimum Det)'.e.ctable Ac.t:'ivity Report

Bckgnd
SumNuclide

BE-7
0FE -IF18n
NA-22

NA-24
MG-27
CL.-38
AR-4
SC-46
CR-51.
MN-54
C0-56
MN-56
NI-56

CO-57
C0-58
FE--59

C0-60
CU-64

.'..65

SE"-.75
AS'-.76

IR--83
BR-84
BR--.85
KR-.85
KR-.851M
SR".85
RB-'.86

KR--87
SR-87M
KR-88
RB-,.88
Y-88
KR-89

RB-89
KR-90
RB-90
RB-90M*1
Y-901%
SR-91
Y-91.

911

Energy
(keV)

liD C)
(unO /cc)

25.

0.

13.
34w
16.
15.

0.
01.,

15.

38..
61.

51.
0.

0.
13.

S.

35..

(3,.

0.

20.
1..

138.

0.,
LX',
0.,

0..
'51

S.,

1S.,

S.,

0..
0..

477.59
511.00

1274. 54
1368.53
1014.44
1642.42
12936 64
889.25
32M. 08
834.8. tC

1.238. 25
1810.69
158.38
122.06
810.76

1099.22
1332.49-
1345.90
1481. 84'
1115.52
438.63
136.00

*559.10

776.49
529.64
881.50
802..41

513.99
151.18
513.99

1076.63
402.58
388.40
196.32

1382.39.1836.01

220.90
1031.88
111S.•..19
831.69
824.13

202.51
1024.30
1204.90-
555.60

1383.94
934.46

1. 8538E-0 7
Half-Life too short

1., 0169E-08
Half-Life too short

Hal. f-Life too short
Half-Life too short
Hlalf]4Life too short

1. 67461:03
4. 3964E-07
1. 1145E-08,

3. 2044E-08
Half-Life too short

Half -ife too short
1. 2117E-0

1. 5426E-08
5. 6429-.08
1. 1981E-08

Half-Life too short
Half-Life too short

2.5190E-08
Half-Liife too short

2. 0100E-068
Half-Life too short
Half--Life too short
Half-Life too short
Half-Life. too short
HHalf-Life too shortt

:2. 6948E-06
Half-Life too short

2. 3902E-08
1.,4954E-06

Half-Life too short
Half-Life too short
Half-Life too short
Half-Life too short

1. 1941E-08f
Half.7Life too short
Half-Life too short
Half-Life too shortt

Half-Life too short
Half-Life too short
)Half-Life too shor t
Half-Life too short

9. 7561E-06
Half-Life too sh ort
Half-Life too short
Half-Life too short



Minimum Detectable Activity Report (continued) Page N
Samp) Ie I> : EFT-4D043004 Acquisition date : 7-JUL-2004 15 53 30

Bckgnd-.
SumNuclide

SR-93

Y-93
NB-94
NB-95
NAB-9511
ZR-95
NB-97
ZR-97?

if-99
TC-99i1
TC- 101.
RU-103
TC-104
I:"H- 105
RU-105
RU-106
CD- 109

SN-113
SN-I 17N
SB-122
SB-124
SB-125
TE- 1251M
TE-12;'7
TE- 127M,1
XE"-1 27
TE:-. :1.29

TrE-12911
XI- I129M
1-130

B A -131.
Ii-" 131

TE"- 131

TE-1311M
XE-13127

1_'132
TE-132

BIA---131:

BA- 1 331i
B--133M2cr-'133

TE-13311
XE-133
XE- 13311
CS-134

:-i 34

TE-134
Bf:'- 35MY

I--'135
XE-135
X E-.1351*1

0.

0.
15.,
12.

0@.
14.

0..
0.

0.

33.,

10.

25.

51.,

24.,
223.
36.
33.

40..
0.

18..
53.

0.

38.
22.1

0.
0.

53.,

0.
0.

018.

53.
0.
333

0.

0.
01

0.

333

34.

Energy
(kev)

590. 28

266.90
702.63
7 ?65.-79

235.69
756.72
657.90

743.36

739.58
140.50
306.81
497.08
357.99
318.90
724.50
621.84
88.03

937.48
391.69
158.56
563.93
602.71
427..89

109.28
417.90
57.60

202.84
459.60
695.88
196.56
536.09
123.8C
364.48
149.72
773.67
163. 93
667.69
228.16
302. 84
276.09
529.87
912.58

81.00
233.2R
604.70
884.09
210.47
268.24

1260.41
249.79
526., 56

MDA
(uci/cc)

Half-Life too short
Half-Life too short

7..9160IE-09

21; 9854E-08
Half-Life too short

3. 1028E-08
Half-Life too short
Half-Life too short
Half-Life too short
Half-Life too short
Half-Life too sho'rot

, 3.0569E-08

Half-Life too short
Half-Life too short
Half-Life too short

8. 6353E-08
3..8520E-07
3. 1218E-08

1. 6950E-08
3..1778E-07

Half-Life too sho-rt
1. 9301E-08
2. 5621E-08
7. 4842E-06

Half-Life too short
4. 6237E-05
4. 1233E-08

Half-L ife too short
1. 0469E-06
3.6 f922E-05

Half-Life too short
1. 6310E-06
3. 3396E-06

Half-Life too short
Half-Iife too short

2.. 4504E---05
Half-Life too short
Half-Life too short

5.g3554E-03
Half-Life too short
Half-Life too short
Half--ife too short
Half-Life too short
Half-Life too short

1. 1032E-08
Half-Life too short
Half-Life too short
Half-Life too short
Half-Life too short
Half-Life too short
Half-Life too short



Minimum Detectable Activity Report (continued) Page U
Sample ID n EFT-4D043004 Acquisition dciate n 7-JUL.-2004 15:53u30

OF I d
CS--1361
1-136.
CS-137

XE-137
CS-138

XE-138
xA-- 139
CE-139

CS-139
BA-140
LA-140
BA-14:1.
CE-141

B A"-- 142
LA-.142
CE"-143
CE--:144
i:: --•R -1. 44

ND--,47
PM- 14811
EU-- 152
EU--154
EU"--156

W--137
RE-1 188

BDI-.-207
TL-.,.208
P:B-,-212

PB-214
RA-.224

RA"--226
AC-'228
TH"-228
I::' '" 3
TP--2--34

U-235

NPt.239
AM,-.24:1.

Bckgnd
Sum

12..
0.1

15.
0.
0.

*0..
.01,

37.
0 .

268.
0.
0.1

39.
0.
0.
0.,
0..

*46..
0,.

34.
19.
37.

7.

16.
21.
13.

0.
0.

46.
25.

0.
0.
0.
0.
0..

43.
31,,

40.,
0..

32.
41.

0.1
26.

Energy
(k-eV)

818.50

1313.02
661.65
455.49

1435.86
258.31

1420.50
165.85

1283.2 a3
537.32

1596.49
190.22
145.44

1354.52
255.12
641,17
293.26
133.5-4

1489.15
91.10

550. 27
344.27

1004.76
646.29.
482.03

1221.42
685.81
155.03
279.19
569.67
583.14
238.63
609.31
351.92
240.98
186.21
338.32

84. 37
131.20
63.29

143. 76
106.13
59.54

MDA

3. 0287E-07
Half-Life too short

8..6459E-09
Half-Life too short
Half-Life too short
Half-.Life too short
Half-Life too short

1. 267?E-08P5
Half-Life too short

1. 4276E-06
Half-Life too short
Half--Life too short

.6.8417E-08

Half-Life too short
Half-Life too short
Half-Life too short
Half-Life too short

9. 6451E-08
Half-Life too short

3. 2203E-06
2. 5188E-08
3. 1748E-08
4..3666E-08
2,3742E-06
2. 7060E-08
6. 1014E-08

Half-Life too short
Half-Life too short

3. 0668E-08
8. 8650E-09

Half-Life too short
Half-Life too short
Half-Life too short
Half-Life too short
Half-Life too short

2. 3489E-07
6. 8922E-08
1 . 3757E-06

Half-Life too short
7.9031E-06
7. 6326E-08

Half-Life too short
1. 8216E-07



WR EF1 04-052
Page of

Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: E -- S OLI zo (4

Sample Location (Well Number): 5 SA-,•,L)

1. Representative sample collected. Date/Time "t4- Aq - 04 / I {o 3 0

Sample collected by: Ao\tj larie SL6ba&l/ Ai-4 f.,z Q.,•wl< Date: o pz-,2o~ q
Printed Name / U•agnature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample _ 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: -3Cou - OA /, Date: J i 24.
Printed Name /i, Siature

3. Sample counted in accordance wit t6.0 0i70 or 79 "Operation of the Packard
TRICARB 1000 or 21 (0TR".: // ,/

Performed by: 'k 0rn'-,-.-' Date: A7-1-4
Fermi 2 Chemistry Printed Name i ature

4. Tritium analysis printout revi wed Radi tion Protection Supervision or
delegate.

Performed by: L,6~ l (, / ,/< A . , Date: JA I¢ f.', f6•'6'

Fermi 2 Printed Name Signature / -
Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks 1 /,-?



Tritium Activ~ity Calculation

Sample Information

1 . SampleLocation EFT-- 6a -7, ,4-
2. Date Sampled 04/29/2004
3. Time Sampled -16:30
4. Sample Volume, (ml) 4. ml

Instrument Count Data

1 . Date Sample Counted 07/09/2004
2. Time Sample Counted .15:46

3 . Background Inf.:
Minutes Counted 10 min.
Background Count Rate (cpm) 9.2 cpm

4. Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 4068.6 cpm
Net Spike Count Rate (cpm) -..4059.4 cpm
H3 Spike Activity (dpm on count date) 9642.0 . dpm
Counter Efficiency 0.4210 cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) -6:6; .cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.0' cpm

6. Critical Level:
Critical Level Count Rate (cpm) ..22 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirnqrm Detectable Activity (uCi/ml) = 3.3 x (Bkg rmin.) + (Smpl min.) 1.20E-06 uCi/mI
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) = Sample Net cpm < MDA
Efficiency x 2.22E6 uCi/ml x Sample Volume

T Date JUL 0 9 2004

Form 76.000.39 DTC: TGCHEM File: 1319.02



WR EFI 04-052
Page of__

Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTPIC ANALYSIS CHECKLIST

Sample number: '5/3 Z O0

Sample Location (Well Number): 5 S\\c .)

1. Representative sample collected. Date/Time / - ,U o

Sample collected by: &s, -,f•al;e. i 4,,. e
Printed Name / •Qnature

Date:_0)1-7Zt --/

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only t

Sample sealed by: AM (1__,\0,14
Printed Name SignNre

Date: _ __-'' _

Note: Sample containers may simply be sealed with red duct tape and initialed by the
individual performing the function

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector # C - 9

Performed by: £0
Fermi 2 RP Printed Name Signat~zr

Date: */ //0'



WR EF 1 04-052
Page __of__

Attachment 1, Page 2

Sample number: •WX' 5 CMo zcl JLI

4. Sample counted in accordance with 65.000.115 "Operation of the Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Performed by: A./L',2  / < Date: i/ •
Fermi 2 RP Printed lkame Signature

* Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.
If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gammaspectrometry evaluation reviewed by Radiation Protection Supervision or
delegate.

Performed by: V4/1([ U / . '1k~4l/ Date: 7//ý/- /V /
Fermi 2 Printed Name Signature '"
Radiation Protection Supervision/Delegate

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer

Remarks Llq tl HM f.? i' E .

a K
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Page : 2
Sample ID N EFT"-5S042904 Auisitlion date s LII-JUL.t2 0 0 4 10003 42

9 Fermi 2 Radiation Protection Gamma Spectroscopy Report

.*-****:********-:..4****•-****** Sample Parameters ***o.4******4:***.x.**-4':*****

Sam ple ID Number: EFT-5S042904
Sam ple colection start date: 29-APR-2004 16:30W0.00
Sample collection end date s 29-APR-2004 16:30 00.00
Type of sample : 1 L Mari. Liquid
Sample quantity : 1.00000E+03 cc
Sample geoametry : MLL. Operator: L0K

*yX*A 2 cquLi)sit ion Parameters:*A*J****'J.* *********(
Detector number 1 DET 4 Acqui're date a 8-JUL-2004 10W23:42..19
Preset live time : 0 00:30::00.00 Elapsed live time : 000:30:00.00
Elapseed real time 2 00 030:01.17 Percent dead time : 0..05 :'Al

.::*.*.. **. Cal ibration Parameters .

Detector number : DET 4 Yearly cal date z I2-APR-2004 09:17:00.00
Key/channel : 5. 00286E-01 Zero offset: 1. 06715E-02
Daily cal dciate : 8-JUL-2004 09:580:7.14

.:...:.-.•*r*)...*X-** **3* Peak Search Parameters ************************

Start channel 100 End channel : 4096

H eight sensitivity s 5.00000 Shape sensitivity : 10.00000
Max imum number of iterations to resolve multipletss 5

*.....**.........*..* Nuclide Identification Parameters ********* * .

*erqgy toleranc:'e :71.25000 - Half-life ratio : g 10.00000
11bundance limit g75..00000 Li brary : dacmaster..nl b
Efficiency file : EFFD4 m211 Efficiencies at s Peak energy

Pik It Energy Area Bkg qd FWHM Channel Left Pw Cts/Sec %Err Fit

1. 0 295..53 40 41 :yQ590..80 567 8A 2..23E-02 -12-A 4U1
2 0 352..16 74 (3'.60 704..09 699 11 4..12E, 02 19..9

.:.. 3123 64 21t.44 1021..96 1015 16 - 6-..83E--02 17 .. 174
4 0 558.64 71 45 1.02 1116..99 1109 16 8 3., 94E-0 2 25.1W -t45t
50 609..66 53 .23 2..15 1219..05 1213 12 i2.. 365-:0 2 2 2.. 8 d~ I)

6 0 1097..15 16 7 3.8 4 2194.46 2185 15 8..72E-03 45.6 6
7 0 1461..21 62 29 2.37 2923..26 2910 19 4.,53E-02 19



Sample Title : EFT-5sM04904

Decay Time r 69 17:53n42.19

Post-NID Peak:'. Search Report

Page n I
Ac~quisition Time = 8-JUL-2004 !0:23:42..19

It Energy Area Bkgnd FWHM Channel Left Pw %Er' Fit Hue I i dw,s

295.53
352.18
511.13
558.64
A09.66

1097.15
1.461.21

40
74
/ A3

123

.53
16
82

41 1.39
38 0.80
64 2.44
45 1.02
23 2.15

7 3.84
.29 2.37

590.80
704.. 09

1021.96
1116.99
1219. 05

2194.46
E923. ES

587
699

1015

1109
1213
2185
2910

8 32.4
11 19.9
16 17.1.

18 25. 1.
12 22.8
15 45., 6
19 19.2 K-40



Nt. i clide Line Activity Report
Saxmple ID n EFT-5S042904 Acquisition date 8-JUL-2004P:23 ::42

R :lide Type.'L natural
Nuclide Energy
K-40 1460.681

FT ag: =.,." Keyline

Area
82

Uncorrected Decay Corr
%Abn %Eff uCi/cc uCi/cc

10.67* 2. 389E+0@ 4. 801E-0*7 4.8 &Bii-0-?

1-Sigma
%Error
19.22



Summay aof N LkcA.Jide A c.t i vit-,y
Spmle-ID : EFT504 2 9 0 4

Total nurbil:ier of 1ines in spectrun
N u11-1beT o f u identified l.ines
Numbeor of lies tent~ati.vely identified

cquisition d : 8-JUL.2.0 0 10::2 3:.42

7
I.

Nttc i.clide Type : natu

H - c- 3. I d I-1 I 5. f (*.-
I/ .-- .1) 0 1. -E+015

U0nco.rr ected
D~ecay uCi/c~c

I1. 00~ 4.81E0

Decay Corr
u Ci/cc

4 . 80 1-0 7

4. .................... .

Decay C~orr
I - Si gmrna Error

0. 9 2-3E-

1 SigmniIa
r - ror F g q

L919.22•

'Totbal. Activity :: 4 .801 E,--0 -7

Grand -Total Ac.tivit;y 4. 8:01EI-_: 07

F ~"K" Keyline' ntfcfund
"E i Manually :.edited

4., 8 011E7-0-7,

"A" = Man.uall y at(::cce p tJ ed .
""= Nluelide sEpec:i fic abn, :i~mit

0



R ejected Re p o'rt
.Sample ID o: EF-5S04290.4

P"I a g.e i. •
Acquis~i.tion dat~e P 8.-.JUL-2.004 M2.02342

Nuc lidOf.
IH..a. f-L:i. "f"e

Half--ife R a tio o
109.74M 915.33

% A bunda'n'ces

Ener g y %Abund
511.. 00*-.193.46

Found = :1.00.,00

26.. 32H 63.61 559.10.*
563.23
57 1.30
657. 03
665.31
740...12

771. 76
867.63

1 .1. 29. 87
MO2M2.72

:1.216,, 02

122.8.52
1439..13
1453.60
178"7.67

% Abundan",ces F-ound w

441,,70
1.17
0. :1.4
6. :10
0.39
0. :1.2
0. 12
0.12
0,, :1.4
:1.. 63
3. 4
1. 39
0.33
0. 13
0. 33

73.70

A ct iv i. ty y 1.-Si. g ni-.
( u C :i. /. c c. ) % E "r rc:o r

1. 00@E+35 17..11

7.371 E + 11 25,14
....... Not F'ound - -.-......

........ N, o"t; j::' o u n di......
-.- Not Foun.d.
-- Not: F o u n di.
-...... :t4 t~ F:-- o nd .... "-

....... Not o ( U ncd......
--- Not F7'ound..

---.. Nco t F o u ------
... o t Fo un di.

. .Not F u n u n -----

.. No t Fo u nidc.
.-- Not F0ound ....
..- Not Fo und d...

- No- No ound ...

---. Not Found

--- Not Found .....

1. :1.i4..E-06 22.82

R e jec.t',ed b:,y
Decay

Decay, AbI::u''

RU-103 39. 35D 1. 77 497. 08.
610.33

. Ce ':'. F::ou :' d :

Abun.,

%A IA.12u n d

BI - 21 4

0
.1.98. 011 5047.67 609.31.3,:

7686. 36
934.06

1120.92
1238. 11
137". 67
1764.49

% Abundances Found =

46.30
5.04
3.21.

15,, :1.0
5.94
4.11

:1.5.80
48.48

4.,67
7.49

:19. 20
37, 20

1. :1.0
80.96

1., 00@E+35 22.82 Dec.ay
-.-- Not F o( un d.
--- Not F:' ou.ncd .....

.-- Not Found ---
--. Not Found
--- Not Found

..- Nlot Found ------
(Abn. Limi1t .= 48.48%)

-.. N:ot' F.- oun c ....F..ou e c:• ay
-.-- Not F:0ound --..-.

1.00@ E + 35 2.3'7
1. 000@E+35 19.90
--. Not Found

(Abn. Limit 37..20%)

PB"214 26.8 0M .3748.09

Abundances

87.30
2419,, $8
295.,21
351., 92*

785.91
F o und =

F:"].a gn "*x" :=: I-,e y i. ne



Unidentified Energy Lies
Sample ID s EFT-5S042904

Page i 5
Acquisition date : 8-JUL-2004 M202342

I t i Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err %Ef f Flags

0
0
0
0
CI

0

295.53
352.18
511.13
558. 64

609.66
1097. 15

40
74

123
71
53
16

41
38
64
45
23

7

1.39
0..60
2,,.44
1.02
2.15
3.84

590.60
704.09

1021.96
1116.99
1219.05
2194.46

587
699

1015
1109
1213
2185

8 2..23F-02
11 4.12E-02
16 6..83E-02
18 3.94E-02
12 2. 96E-02
15 6. 72E-03

32.14

19.9
17.1
25.1
22.8
45.6

5.88 E + 00
5. 52E+00
4. 74E+00
4. 55E+00
4. 38E+00
2.80E+00

4
'1

Flagsm "T" = Tentatively associated

0



• i- Detroit Edison Fermi 2 MDA Report, Generated 8-JUL-2004 10535.57 .

. Sample ID s EFT-5S042904 N.

S•i mu rr

Nuclide

F-18

A-22
NA-24
MG-27
CL-38

AR-4:1.
S C - 46

CR-51
MIN-54

HI-56
C0-57

CO-58
FE-59
CO-60
CU-64
NI-65

AS.-..76

BR--82
BR-83

BR.-*-84
BR--85

KR-85
KR-85M1

SR-85

KR-87

SR-87M6
KR-88
RB-88
Y-88

KR-89
RB--89

KR-90
RB-90
FAB-90M,
Y-9011

SR-1.J

Y -9 :1.Y-911
-92M

Detectable Activity Report

Bcl..gnd:
Sum

25.
0.

27.
1.

0.

0..
0.

327.

13.

0.
0.

0.

0.
04.

0..

0"

48.

45..
01.
0.
0.
01.

0.

48.

18.
0.
0.

0..

0.,

0..

0..

0,.

0..

Energy
(keV)

477.59
511.00

1274.54
1368.53
1014.44
1642.42
1293.64

889.2"••5
320.08
834. 83

1238.25
1810.69
158.38
122. 06
810.76

1099.22
1332.49
1345.90
1481.84
1115.52
438.63
136.00
559.10
776.49
529.64
881.50
802.41
5 13. 99
151.18
513.99

1076.,63
402.58
388.40
:11 6.32."-

1.382.39
1836.03.

E20. 90
1031.88
1118.69
831.69
824.23
202.51

1024.30
1204.90
555.60

1383v94
934.46

MDAMUi/cc)

1. 9093E-07
Half-Life too short

1. 2267E-08
Half-Life too short
Half-Life too short
Ha. lf-Life too short
Half-Life too short

1-.8359E-08
4.0787E-07
1. 1435E-08
2. 9241E-08

Hal:f-Life 'too short
Half-Life too short

i.1218E-08
I. 7156E-08

5. 6097E-08
I 0968E-08

Half-Life too short
Half-Life too short

2.1110E-08

Half-Life too short
2. 1810E-08

Half-Life too short
Half-Life too short
Half-Life too short
Half-Life too short
Half-Life too short

2. 6088E-06
Half-Life too short

2. 3526E-08

1. 8057E-06
Half-Life too short
Half-Life too short
Half-Life too short
Half-Life too short

1. 4694E-08
Half-Life too short
Half-Life too short
Half-Life too short
Half-Life too short
Half-Life too short
Half-Life too short
Half-Life too short

.7.7564E-06

Half-L.ifeetoo short
Half-Life too short
Half-:Life too short



Minimum Detectable Activity Report (continued) Page a 2
Sample ID : EFT-5S042904 Acquisition date g 8-JUL-2004 10023:42

BckgndJS u m
iuclide

SR-93

Y - 1'
NB-94
NB-95
NB-95Mi

ZR-95
NB-97

M0-99
TC-99M11

TC - 1:1.0
RiU.- 1051
T C - 10 44

RHTO105

I:1 U'-- 105
RU-'106

CD-"109
A 63)- I'101N
8 N - 1 13
SN--117Mi
6 BIB- 12 2
SB--124
SB-125
TS-12511
T- 127
T E- 12711
\E-127
TE-129
TE-12911TIE--.1.29M"

1"-"1.30
B A-131L
I 5-31
TE-131

TE-131M*1
XE-13111

1-132
TE-132
BA-1313
BA-133M1

1-133
"TE:- 1331
XE"-133
XE'-" 1. 33M1
CS,,- 134
1-134

E- 134
BA-135M,
1-135

XE"-135
XE-- 13511

0.
:1.6..

9.

0(,
01.
0.
0..

39',

0.
32.

0.23..

2,,

0..
14,,

39'.
17.

132.

44.
0.

29..

59.
0.

39.

41,

0.

01.

81.

0.1

29.J

30.

01,
0.

39.
0,,

0.,
38..

0..

0,.
0..

60.
28.

0.,

0..
0,,

0,.

Energy
(k'eV)

590.28
266.90
702.63
765.79
235.69
756.72
657..90
743.36
739.58
140.50
306.81
497.08
357.99

318.90
724.50
621.84
88.03

937. 41
391.69
158. 56
563.93
602.71
427.89
109.28
417.90

57.60
202.84
459.60

695.88
196..56
536.09
123.80
364.48
149.72
773.67
163.93
667.69
228.16
302.84
276.09
529.87
912.58

81.00
233.22
604.70
884.09
210.47
268.24

1260.41
249.79
526.56

MDA
(uCi/cc)

Half-Life too short
Half-Life too short

8. 0679E-09
2. 7447E-08

Half-Life too short
3.0"791E-08

Half-Life too short
Half-Life too short
Half-Life too short
Half-Life too short
Half-Life too short

3. 2835E-08
Half-Life too short
Half-Life too short
Half-Life too short

8. 1557E-08
4. 1370E-07
3. 8465E-08
1. 9063E-08
3. 1950E-07

Half-Life too short
1. 9477E-08
2. 5467E-08
9. 8258E-06

Half-Life too short
5. 0596E-05
4.3911E-08

Half-Life too short
9. 2676E-07
4,.11'72E-05

Half-Life. too short
1. 5751E-06
3. 8790E-06

Half-Life too short
Half-Life too short

2. 2375E-05
Half-Life too short
Half-Life too short

4. 5682E-08
Half-Life too short
Half-Life too short
Half-Life too short
Half-Life too short

Half-Life too short
1. 0217E-06

Half-Life too short
Half-Life too short
Half-Life too short
Half-Life too short
Half-Life too short
Half-Life too short

0



Minimum Detecta;'ble Activity Report (c~ontinued) Page :
Sample ID n EFT-58042904 Ac q u i.itio: date to S -JUL-2 04 :1O23 42

0'..136
1-136

XE- 137;
CS-138
XE-136
BA-139
CE-139
CS-139
BA-140
L A- 140
B A- 14 1
CE-14.1
LA- 141
B A- 142ý.
LA-"142
C E -" 143,
CE1-"'144
PR- 144
ND-147
PM"-"1481M
EU-152
E'U-154
E U- 156G

6-:18.8

B'-2:I. 2~.

182

Bif-"140
B-2.r:1.40

RA'-224

TL-22.6
PAB'-'2-22

B. I 21 -4

P B j Iz
RA-2254

TH-"228
PA"-234
TH-.234
U"f-2235
NP-239

AM"'-24:1

BckgndJ

15.
0.

20.
0..

0.
0.

0.

47.,21.
0.

47.
0.

0.,
0.

0..33,

0.

24.

13.
21.
16..

9.
0.

4.7
0.~

0..

0.
0.
0.

59,
4:1.

0..

47,.
0.

24.,

Energy
(keV)

818.50
1313.02
661.65
455.49

1435.86
258.31

1420.50
165.85

•SS. 23
5 37. WE

1596.49
190.22
145.44

1354.52
255.12
641.17
29:3.26
133.54

1489.15
91.10

550.27
344.27

1004.76
646.29
482.03

1221.42
685.81
155.03
279.19
569.6"7
583.14
238.63
609.31
351.92
240.98
186. 21
338.32
84.3-7

131.20
63.29

143.76
106.13
59.54

MDA
(uCi/cc)

3. 6096E-07
Half-Life too short

9.9056E-09
Half-Life too short.
Half-L*fe too short
Half-Life too short
Half-Life too short

I. 4358E-:8
Half-Life too short

1. 3739E-06
Half-Life too short

Half-Life too short
7.7 129E-08

Half-Lift too short
Half-Life too short
Half-Life too short

Half-Life too short
8. 4195E-:08

Half-Li.fe too short
3. 7596E-06

2.8235E-08
3. 0235E-08
6. 5422E-03
2.8 324E-06
2. 4 57E-08
5. 2521E-06

Half-Life too short
Half-Life too short

3. 1924E-08
8.7?181E-09

Half-Life too short
Half-Life too short
Half-Life too short
Half-Life too short

Half-Life too short
.2.7?342E-07,
7. 7809E-08
1.25366E-06

Half-Life too short
8. 6580E-06
8. 067@E-08

Half-Life too short
1., 7726E-07



WR EFI 04-052
Page of__

Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: EEF SiY)93OOq

Sample Location (Well Number): S

1. Representative sample collected. Date/Time 0o4 '- 4oo / G92)4-

Sample collected by: ,\-41141 86 iA. / L . Date: 67-o l,-
Printed Name / gibature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample Ž 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Samplesealedby: Date: - "7"" o
Printed Name / Sig e,

3. Sample counted in accordance with 6000 or 79 "Operation of the Packard
TRICARB 1000 or 2100TR". /

Performed by: 73-o u. A . -Date: -r--'-
Fermi 2 Chemistry Printed Name S a e

4. Tritium analysis printout revie ed by adiation Protection Supervision or
delegate.

Performed by: / ' LI) 1-/') / ')1,LUV •/& Date: /./)' oA-6"i
Fermi 2 Printed Nam6 Signature
Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks



Tritium Activity Calculation

Sample Information

1 . Sample Location EFT-5D043004
2. Date Sampled 04/30/2004
3. Time Sampled 09:27
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 07/09/2004
2. Time Sample Counted 17:16
3. Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 9.2 cpm

4 . Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 4068.6 cpm
Net Spike Count Rate (cpm) 4059.4 cpm
H3 Spike Activity (dpm on count date) 9642.0 dpm
Counter Efficiency 0.4210 cpm/dpm

5. Sample Info:
, Sample Gross Count Rate (cpm) 6.9 cpm

Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.0 cpm

6. Critical Level:
• Critical Level Count Rate (cpm) 2.2 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirnqm Detectable Activity, (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.20E-06* uCi/mI
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) = Sample Net cpm

Efficiency x 2.22E6 uCi/ml x Sample Volume

< MDA

Ti Date JUL 0 9 2004

DTC: TGCHEM File: 1319.02



WR EF1 04-052
Page of__

Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTPIC ANALYSIS CHECKLIST

Sample number: TFV '" O•0 OOLl

Sample Location (Well Number): 5 ,)•2-(

1. Representative sample collected. Date/Time Csq2O to cc12-

Sample collected by: .- q Mait ,-,Ak/ wk j&;,_akk-. Date: ez")7-07- zen
Printed Name /Qdgnature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: / Date:
Printed Name Skn ature

Note: Sample containers may simply be sealed with red duct tape and initialed by the
individual performing the function

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector # ______

Performed by: - / Date: 7/44
Fermi 2 RP Printed Name Signature



WR EFi 04-052
Page of__

Attachment 1, Page 2

Sample number: UAT- 50"OW3OO0

4. Sample counted in accordance with 65.000.115 "Operation of the Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Performed by: It. Ae / .- Date: 7
Fermi 2 RP Printed Name SignatkW

* Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.

If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radiation Protection Supervision or
delegate.

Performed by: L [ /1 , /i 7 /t/ a t e:"- Q/)1
Fermi 2 Printed Name 5ignature
Radiation Protection Supervision/Delegate

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer

Remarks oa EL1e f('a' "c) (Tf' Ac(/ -r-q 4# .$/l
I 

,
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Page n 2
Sample ID u EFT-5D043004 Acq uaisition date a 8-JUL-2004 11:00u05

Fermi 2 Radiation Protection Gamma Spectroscopy Report

Smx****.3****.*o*******-•..*x* Sample Parameters *:..

Sample ID Nut•mbers EFT-SD043004
Sample collection start dates 30-APR-2004 09027;00.00

Sample collection end date n 30-APR- 2004 09027n00.0
Type of sample p I L Mari. Liquid
Sai.ple quantity 1.0000@E+03 cc
Sam'ple geometry s M2L1 Operator: LKM

•~~* .-,..-.., ......- *! *. Acquisition Parameters :****.***** : *. ******

Detector number : DET -4 Acquire date : 8-JUL-2004 11:00:05.71
Preset live time 3 0 00:30300.00 Elapsed live time g 0 00:30:00303

Elapsed real time : 0 80330:01.18 Percent dead time : 0.05 X

•..-.....** .-. .--. * .-.- .... Calibration Parameters ****** **.x. )-**.x........
D'etector number u ET .4 Ye-rly cal date :12-APR-2004 09:n17 00.00
Kev.-ch anne 1 3 5.00.38G6E--0 1 Zero offset: I. 06715E.-02
Daily cal. date 8.-JUL-2004 00958W:17.14

f.-. -,. .. .. ~--*....-..--..FPeak Search Par'ameterse .--. **.- . ) •.).

S tart channel . 100 End channel s 4096
Height sensitivity : 5.00000 Shape sensitivity n 10.00000
Max i mum numl beTr of iterat:i ons to resolve multi plets : 5

)~.........). uc lid e I dent:if i.cat ion Par'amete~rse**..****%******** **-)*(-

ergy to:lerance n 1...25330 Hal f-li fe ratio n13.003333
1111bund anoe 1li mi:t a 75.0000 Lib~ra~ry :dacrnaste~r..ni
Effic:i. ency file s EFFD4 m231 Ffficiencies at s Peak energy/i

Pk it Energy Area BI.gnd FWHM Cha"nnel Left Pw C'ts/Sec: %Err Fit

1 0 35 72 41 5.6.0 703.45 695 i..3.,9E-2 2i 2.
2 2' 5d3.861. 73 28 2.036 1 30. 33 0r~:1-3 IS~ 3.. 9:E-02 22..63 180P+0

4 0 55'6.8 4 61 24 1,69 13.117.40 ~1?1 16 4.5@3E.-02 17J
50 693:1.4 2 438. 1283 1211 .3E0 7 l

60 1 460.386 65 9 2.0 4 2922,.58 2916. .12 3. 60E-02 15.5.
7 176u4..30 38 4 2..92 35303.28 3321 i. 2. 1i2E 02 2 0. k 3



Samp.le Title c EF:T-5D043004
D) ecay Time .... 69 01033:05.71.

P o t -N I) D e a ik S e a r R h I; -pc"r

Ptagse n 1.
Ac"q uis-.i t ion T i me :=: ,8:-...TL .- 20ri0'4 t 1: 00M.N.:•:

0
It En me gy A' a•it'CA .'tq'mcd F l'WHM Ch a nn eol Left Pw %Err F:i. "t ILL (2. idei. s

351. ,86
510.81
512.00

55S.54
609.31

1460.86
1764.30

72
70
43
81
43
65
38

.41
28
24
24
24

9

4

5.06
2.06

2.06
1.,,89

4.38
2.04
2.92

703.45
102 1.. 33
1023.71
1117.40
1218.35
2922.58
3530.2f8

695
1013
1013

J.11 1.
1211
2916
3521.

1.5 22.8
1$ 22.6 .1. 80E.00
18 36.9
16 17.5

12 27,,4 - 82i0'
12 15.5
17 20'3 .qjVz

1K- 4.41

0



u c p I .. i ) .:. Lv;ity R port
Samp!:le ID u E::"-5.DO43004

Piacgce ?::
Acquisitio'n dat~e I 8.--JUL-2004 11:00:0

:." .ide T y p e: n a t ura 1.

'ta u c 1 ci o eE n e' r y
K-40 1460.81

Flagg] "x. Keyline

65
%tA bn %iE ff

10.167* 2. 389E+00

Uncorrect'ed Decoy Co'arr
uCI /cc uC i/cc

3. ....2E-.07 3. 822 -07

1 -S :i. om a

15.49



SLummar: fy o"f" Huc" i d e Ac.'tiLvi: ty

"Total:; d number of lines in..:.r. : s;" i.-pec.t''r'um

N umb er i:. o "F u nid.i. d linsi. f . : . :. ,:
uI m A e r I . . F :i.:j " c.. e" . , t :of v ely 1' :id e nt if i :1. e" i

q• . is it : ion dat N'8:-JU.....J UL...-2.0 4 1NO 0 5.

I1
85.%L 7 1 ý%

Nqu c_'l. i.de 'T'ype a n:r•atbur'"a l.

U n,'; (1.. cc, o r r. '. c:. t e.: d

Total .:. Ac.:ti. itn y n 3. 822E-7i

Grand'"u: Total. A:c.t-i~v~i.ty t: 3.822E£•-07•?

Flags. :', i .• "K" =': Keoy 1. i. ,, :: no.,t.' "fou,,.,nd

Dec.ay C(o.r
.. (. :i / c.c

3 ,, ':" ::c :: ::". :""'

Decay Corr'

In ."m E" ',r ror•l"-

I:. - ..S i.g ':j.
%Erro Flagii-4'i

"A"...*~ =~ Nuclide si i *pec: i.f i.c a~bnr . li.mi:1t



SiarI:p;e 11D : EF"T-5D 04 32100.4 (c"qI t. i onI.CI.:. cda- t e 6 8-J U L 2 004 1 :1. 00 5

Nlu :1. i clide hal f-if. . fe
1. 1.09. 741I

Hial.f-Life
R~* a . c:'

9061.40
P1b unIId anIIc.es

51.1.00- 19-3.4
Foun-rd =: :10.00, E

26.- 3211 62.99 5.) 10,
563. 23
571.30
C,57 03

665.31
740,. 12
771.,, 76
867, 63

1. 12.9.. C7

:12:16..02

:1.228., 52
1439 9.13
1.453,60
1787.67

• danices: e C FU -n u n =A bun

FRU- 103 39..351) :1. 76G 4 97..08*m
610.. 33

'a T-C(2e :S F:ound :-:A b unc

44.70

:1.17

6.10

0.. :1.2
("j . *:.1. .
0.1. 2
0.. :1..4
:1. . 63

1.39
0 . 33
0.13
0.. 33

73.70

69.00
5. 60
5. 92

89.90
2.89
3. 11

46.. 30
5. 04
3.21

15., :1.0

4.1 :11
15.. 80

4 .67
'7.,49

19. 20
37.. 20

1.. 10
53.. 40

(u~~iicc " %Ero•

1C. 011E+35 22.63

5. 469E+4:.I 1 17.50
..... .... ... 1 N4ot-: F o nd .....

... o A. F c)u r Vd .......
...... Dot FounIT'd ..... ....

..... . H t F c u cl ......

.N..... t F o u n cl.
..... .... No-I t PFo unId .... .... ....

1-4 aot F cund .......

........ No t, Fo(-,unIId .... .... ....-:.-Not Found -.-.

........ Nct Found ......

... ...... Noc)t Fo -)unrd .... ......
..... Nt Fo0und- C .... ......

S...... Not F ounId ......
-- .. N t Found.

.... Not Found .......

-- '- No :; F' o u -c .

I .. 00011+35 27.,44

AbuI.I.

Re'(.jec.-te;.--d by
D ecay

D e caý-y, P1L Abun

X E-13 5

B0:2:.
9.1.11H :1.81. 98 249. 79*

6086, J.9
ncn ces: Found =

D)ec' a y , A-1b un.I

% Abui:~

:19. 90M1 4998,.40 609.311
768.,36

934.06
1120.29
:1238., 11
1.377., 67
1.764. 49

SAbundcaxn ces- e Fc-.,und c

1.0001E+35 27.44 Decay
..No t F:. n uI-- .

... c. t Found ......
--- Not F.ouncd -

............ Not F o und
Il. Not: Fc nd ......

.1, 00011+35 20.., 3:1
(Abn,. Limit 448. 48%i)

Not Found. ........... Dec-ay
.Not.... .. .. Fou'nd .........

.. lNlot Found -......

:1.. 0 00E+35 22., 82
N N :ot Found ............

( Lvbin. Li.it 37., 20%)

26..8 0M j. 3"71.:_ 50

A b u nd C a n c e S,

87.30
241.98
295. 2:1.
351.912-)
785. 91

F o8n =. n 1

Flag: " " r, Key1 J.1n1



Uni d nt'.. n ifi I. e d E n . r g y I... Li ne s:
Sam-.rple ID n EFT-5D@43804.

P:ag e :
Acq u is. it : : i a te 8-.J"UL...-2 M O., 1K. 1 00 "05

Area B.g Ir g nd FWHM C ha nn e i.l. eft P w Ct s/Sec -%E rr

351.86
510.81
512a. 00
558.84
609.31

1764.30

72
7M

43
81:.
43
38

4 1
28
24
24
24,

4

5.06
2.06
2.06

1...89
4.38
2., 9R

703.45 695 15 3.98E-02 22.8
1021.'. 3 1013 .I•. 3 .91E-02
1023.,71 1013 18 2.37E.-.02 36.9
1117. 40 1: :1 L. 4 ,,45@E -02 17.. 5
1218.35 1211 12 2.39E-02 27.4
3530.28 3521. 17 12E-02 20.3

%E}Zf f F:: I a g ii.

5. 53E+00 TF
4,, 74E+00 ..
4. 73E+00
4.. 55E3-00 T
4, 39FE_00 T.
2. 16E+00, T

Fl. aws "T" = "Ten;ta:ti v! ely as s oc:' :i. at U ed
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.*. .D e i.'; r' o :t ". d:i.so " Fe 'rtrr:. 2. MTA .e:or't. (8:..: , t O--i.,' . UL *I..-....* 2 .-, 4 1. 1230 14., '1 3

* :3 a m p 1 e 1 )D F; I:::"F" '"' 5 D 0.43004 A

i mu. m De 'b-,e c t a b ! e Ac - t :i. , :. t y R ep or.

Ik I.-: r E" P ,'r q X IM' )A
N u . J. ]: d c-0 S u rn P. c- V U C J. ,/ c 0

-"-1. 4 ""?.• 9,,,. 1 ..1 7 ' O .. (J7
F .1. 8 0 511,.00 I- a 1 f "L . f e .. , ( I~, o rt:

... 2. 4 "' . 7 E 0
I1" A 4 0.. 1 3 0"1Hal f Li. 'fe to o o s hs -f-' !"

M1 C3. 27 0, 1014,, 44 f. I J f t.o o s h o'rGt
8.' 38 . ,642, 4 2- I'i f t :c c) s I'~:.., 'r t'.

f.. :"4 1. 2 ,9•3 64 a- 1 -f I J. F ; to o h o-rtA..
S, c 6 19. GS8,`3 2 .. ... E 0P

c. F1,' 1 -1 ',:'.1. 36. 2 (:.,j 08 .4,, (.' 0K .1. 13 E -.. 07
I-! ..-1 5 4 13 ,, 8 3 4.863 l . " 0 2r 2 3 ......v 6

CO .. 56 21 . 1. 2,3. 25 3. 9739E -- 08
M1.- 56 0.. :1810. 69 H-.Ial f" .-L._ fe too sihhortt
-,11 -5•6 0. :1.58. 38 .- 1 F.I . :i. fe too o h o't
C) 5"7 3 5.. 122.. G06 1.. 16 37 E 0 8.
C.C--58 - 17'7. 810.76 1.., 9205'E.08

F 59 8. 1099.,..,2 4. 4318E"-08
C 0-60 1.2. 1332.. 49 1. , 1440E--08
C .U-64 0., 1345,90 Half-Li.'fe too short
I 1: -6J-'5 0. 1481 84 IA a . f-I, . f e t" o o s h o r t
ZI 6,15 113,, 1 .1. 15.5i2 2., 4'932E ..- 08

0. 4368. 63 H al f-I '. fe too short
,"'., . 136. 00.. 6-76 5. 2.: 28'

70.. 559. 10 11 a l. f- I.. f e to o s h o' r't
BR-8"2 0. 776.49 Hal f-Li fe too s" 1o'r' t
F.i -"3 0.1 529.. 64 II a 1 f -L.A. f e t,.o•o-- s h o' rt
:B ;"-,ý.0 84 0.81, 50 VI a 1 f -L i f e too s h o'rr t
BFR -85 0.1 302 .. 41 A a. "f: -.-I... :i. ' -F : oo hc:, s 1 'r'b.
14, F 85 40,, 5 13.9 3 2., 4 3 E' 06
I.."R 85 0. .. 1 . 18 I al. 'F-f L. f e "b o o sho 1, rt.
,3"" 85 40. 5:1.3, 99 2. :15 25,""•3:"
R El"86 :2., 1076.. 63 :1. .. 4 5•E,9E- 0(." ;.".
KF%-87 0., 402.58 I..lal f"-i. fe 'bo-o ho'rt
S 8 -- 7 P71;1 0. 318,, 405..I4 1) a f -I..I. '. f e too o s. h o'r 'b
I,4'F'.--88 . 0.1 :1.96. 32 Half-I... i 'Fe t(o shor!t
R'..--- 88 0 1. 13 '. 332. 39 1I a 1 f L... f:. Fe t o: o h.,s- o'r- "t:
Y..8 ,,8 1836.01 :1. 20 l2E--08

KI-F'""9 0 .,' 220.. 90 I..a 1. f -I_ :i. 'Fe 'boo s.h o'rt
F,'89 0.. 103t. 1. . Ila)f '1-,lf i 'Fe too short.
KI:.R90 0.. 116.1 .69 I"Ia. :1 '"I J.'. f C 'boo ch or'b
RTR4--90 0. 33:1.. 69 Hal f-L i fe too s1ho'r'b
R B 901`1 0. 832'4..23 H.a) .f '--L. e.i fte c) )o s h o:r tb
Y .--90 0.. .. :1 Ha 1 'f . f e t o ' s h o r' b
S I:."- -- 9 0. 1024., 30 1I.a. ". :-f Ii fe t oo sc) ih, o'
Y "9..: 1 9. :1204.90 G. 9 84 49E-06,
Y"-91.1M 0. 555,, • O, :I.' 1 ....f.:i. 'Fe 'boo sl-,ho'rt'

""9-2 0 1383,. 94 H a!. f'FL : f e b-o o0 s I"h o' r b
2 0. 934.. 46 E I a 1. f -L. -i f. too o 1'.. c r'b



Minimum Detectable Activity Report (continued) Page ;
Sam ple ID : EFT-5D043004 Acquisition date N 8-JUL-2004 11W]0005

Bckgni d

SumNuclIi de

SR-9'.:3
Y-9 ~ 17

NB-94
NB-95
HB-9511
ZR..-95
7:-9

ZR-97
M0:~ -97
N 0: ---9 1
TC-99M"

TC - .10 4
RH-105

RU-1I.05

RU--1 06
CD-.109
AG-- I. ION
SN-1:13

9B - :122I.7
SB-122

SB-125
TE-125ii
TE.- 127

TE-:1. 27Mi
XE--- 127
TE--129
TE-:12911
XE-12911

]--130

TE-:1 31
TE-:1. 3:1.M
XE--:31M
I- 132
TE--- 132
B A-:1.33
.A-:I 33M
I1- 133
TE-:I.33M"

EC"- 134
:1.34

TE-:134

BA'---1.35M
X -": 135
XE-:I.35
XE'-:1.35V

B.

0.

26.

14.

8.

0..

46.

01
0.
0.

23.

0.

0..
19.
265

011.

3:1.
5-.

0.
24.
31.
44.

0.

45..

0.1

591
0..

36..

31.
0..
0..

59.

(34,

0..

0..

(33.

0..
0..

0..

0..

Energy
(keV)

590.28
266. 90
702.63
765.79
235.69

7 5 . 72
657.90
743.36

739.58
140.50
306,.1
497.08

357.99
318.90
724.50
621.84

88. 03
937.48
391.69
158.. S
563.93
602.71
427.69
109.28
417.90

57.60
202.84
459.60
.695.86
196. 56
536.09
123.80
364.48
149.72
773.67
163.93
667.69
228.16
302.84
276.09
529.87
912.58

61..00
233.22
604.70
884.09
210.47
268.24

1260.41
249. 79
526..56

MDA

Half-Life too short
Half-Life too short

7. 6272E-09

2.6185E-08
Hal f-Life too short

3. 3049E-08
Hai1f-Life too short
Half-Life too short
Half-Life too short
Half-Life too short
Half-Life too short

3. 2-443E-06
Half-Life too short
Half-Life too short
Half-Life too short

9. 1468E-08
3. 4429E-07
3. 5451E-0-
2..0243E-08
3. 1704E-07

HaLf-Life too short
I1. 9580 E-08
2. 9819E-08
8. 5602E-06

Half-Life too short
3. 99I0E-05

4,. 4202E-08
Half-Life too short

1. 1325E-06
4. 1.761E-05

Half-Life too short

1. 6716E--06
3. 7192E----06

Half-Li fe too shortb
Half-Life too shinorbt

2. 6I:E-0-5
Half-Lfi fe fmtoo short
Half-Life boo short

.4. 3765E-06
Half-L:i. fe tboo short
Hal f-Life too shor-t
Half-L-i fe too short
Half-L:ife too short
Half--..Li. fe tboo short

1.. 0908E-08
Half-Life too short
Half-Life t:o sihort
H"aI f-Li, fe too short
Half-Life toco short

Half-Li. fe too short
Half-Life too shorb



Minirmf)um Detectable Activt. ty Report (continued) Page n e
Sarmple ID u EFT-5D0430"004 Acquisition, date N 8-JUL-2.:004 iI:OO0:?5

Nuclide
'lit 136G.

CS-137
XE-137

CS-138
XE-138

BA -1 139
CE-139
CS-- 1039
BA- 140
LA-140
BA- 14:1.
CE-- 141
LA-141

B -142
LA-142
CE-143
CE"144
PIR--.144
ND- 14"7

IM... 148M
lt..I- 152

I.- 15.4
E U 156

1is: 8:1.8 I

RE 1. 88
HG-203
B]I-207

TL-.208
PB.-212

B I -2 1 .4

RA-224

FA-226
AC-228
TH-228

rPH-234

U-235
NP-239

AM-24:1.

Bcl k.-.nd
Sui

14.
0.

20.
0.1
01.

55.
20.

2011
01152..
W,.

0"

01.
011

45.

381,
28.
44.
1.2.
19,.
19.

8a.

40.,

36.

26.

!8.
T,
0.

0.

5W.
38,,
36.

0.
44..
48..

011
37..

Energy
(keV)

8•18.50
1313.02
661.65
455.49

!435.86
258. 31

1420.50
165.,85

1283.23
537.32

1596,.49
190.22
145. 44

1.354.52
255.,12
641.17
293.26
133.54

1489.15
91.10

550.27
344.27

1004.76
646. 29
482.03

1221.42
685.81
155.03
279.19
569.67
583.14
238.63
609.31
351.92
240.98
186.21
338.32
84.37

131.20
63.29

143. 76
186.13
59.54

MDA
(u.C~i/cce)

3. 4267E-07
Half-Life too short

9. 9193E-09

Half-Lif..e too short
Half-Life too short
Half-Life 'too short
Half-Life too short

1 .5260E-08
Half-Life too short

I. 2846E-06

Half-Life too short
Half-Life too short

7. 9584E-08

Half-Life too short
Half-Life too short
Half-Life too short
Half-Life too short

9. 6047E-086
Half-Life too short

3. 6172E-06
3. 0177E-08
3. 4458E-08

5.3896E-08
.2.6292E-06
2. 6408E-08
5. 0806E-08

Half-Life too short
Half-Life too short

2. 4158E-08
7. 7115E-09

Half-Life too short
Half-Life too short
Half-Life too short

Half-Life too short
Half-Life too short

2. c7042E-07
7. 4986E-08
1. 31i8E-06

Half-Life too short
9. 3828E-06

8. 2104E-08
Half-Life too short

2. 1386E-0*7



WR EF1 04-052
Page of

Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: :-',,

Sample Location (Well Number): 3 SaMA)OLL)

1. Representative sample collected. Date/Time 05V1OLf /1350

Sample collected by: -Nc - / -" Date: o7- eO-Ocvei
Printed Name / Sjnature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample ?: 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: . / 3cATn~.Qca Date: -__ "i -04
Printed Name '/ ignature

3. Sample counted in accordance wi 76.00 .70 or 79 "Operation of the Packard
TRICARB 1000 or 21 00TR". /

Performed by: '3 -, ' /n Date: _-______
Fermi 2 Chemistry Printed Name/ 'i ture

4. Tritium analysis printout rev ewed y Radiation Protection Supervision or
delegate.

Performed by: Date:
Fermi 2 Printed Name igture
Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks A~ 6 L, !'% 1 ft/ 4 (/tT/ 60n t~~ JK2!-- Ll, t/C4



Tritium Activity Calculation

Sample Information

1 . Sample Location EFT-7SO1704
2. Date Sampled 05/17/2004
3. Time Sampled 13:50
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 07/09/2004
2. Time Sample Counted 16:16
3. Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 9.2 cpm

4 . Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 4068.6- cpm
Net Spike Count Rate (cpm) 4059.4 cpm
H3 Spike Activity (dpm on count date) 9642.0 dpm
Counter Efficiency 0.4210 - cpm/dpm

5. Sample Info:
Sample Gross Count Rate (cpm) 5.8 cpmr
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.0 cpm

6 . Critical Level:
Critical Level Count Rate (cpm) 2.2 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirnpqm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.20E-06 uCi/mI
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) = Sample Net cpm

Efficiency x 2.22E6 uCi/ml x Sample Volume

< MDA

Date JUL 0 9 2004

Form 76.000.39(Att 1 131/1 DTC: TGCHEM File: 1319.02



WR EF1 04-052
Page of

Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTPIC ANALYSIS CHECKLIST

Sample number: "OS 1-+O1

Sample Location (Well Number): 7 Sha IoD3

1. Representative sample collected. Date/Time 5-4" -Aq / 15-

Sample collected by: .'2. N-;_ / L. ,.dI"• bA Date: A7- 08- z2.oq
Printed Name / Aijnature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: - •dCfr'- / 'QrJ Date: \ 2 "L (
Printed Name /Siature -7- 1"

Note: Sample containers may simply be sealed with red duct tape and initialed by the

individual performing the function

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma

- spectrometry.

Fermi 2 RP Gamma Scintillation Detector # 1067" '

Performed by: i,.AI, I Date: 7__'____
Fermi 2 RP Printed Nme Signature



WR EF1 04-052
Page of

Attachment 1, Page 2

Sample number: 6T7 -7• O5T'?Oq-f

4. Sample counted in accordance with 65.000.115 "Operation of the Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Performed by: L/ -'V M "
Fermi 2 RP Printed Name Sigia&-e

Date:______

Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.
If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radiation Protection Supervision or
delegate.,

Performed by: 1.It/i ) (A P, tI•p
Fermi 2 Printed Name
Radiation Protection Supervision/Delegate

( a ,,laL/i4 1 Z Date:7//Ž./ Lt
Signature

Note: Return sample, intrinsic printout, and completed form to Fermi I Radiological
Engineer

Remarks Aftf /I 51'!I U69CC QJ- k/.( / I d ,•?$1J



:X- XA -K -A. A. )k A. -,g X- A. X: h. 'k -)iA X

17 'D::

D, 1% E, F.. J. H~ W! F ID Lrr 1- 'T ý5 --- 7l :i 1 D 4:.J

'k -'X. A. C . : -X -'A- A. -- N.1 X-J.A .-- -9 . X . X -7. -. '- N i

R. .)'I Y , J 1:, ý j T ,:KC;1''T.0 q ) ::, F~. T I E" -1'

M i' i.. Cl f~ ID ,.1 y EF'

-)IGh

....... ...... ..... ........ ..... . ......... ...... ... ...... ... .... .... .. I . .... ... .... ........... .......

S--rpl r"rd -fn-c,:i:17 Ivfl 2K0.



P,:age a 2
Samploe ID n EFT-7S05i704,' Acquisition.' hate u B-jUL-2004 1W-O028,,J?•!

~F'ermi 2 Radiation Protection Ga-mma Spectroscopy Re port

Sample D Number: EFT-..S51704.
Sam•le colle.tion s't.art dae: 17-MAY.-2004 13V5W0:, 00
Sample co~l.lect:ionr en"d date 1i 17-MAqY-2004:• 13:50WO0,00

Type of sample 9: 1 L. Mari., Li quiid.
Sam•ple qu.,:n'tity a: 1..,'.0800-0.E+03 co

Sa".mpl.e ge:',ometry a M2.LL Operato r',"- L.K

i)e e c:.e c'or. number ' , I> I). , Acquire date a' t -. 2UL.-.2-. C 4 C1.,:0.,,2s28.55,, C
Pre..;set: live time N 000:3=0:(:(.0,0 Elapsed live l-ti.me n 80 ONWR00.W09

Ela:pse.'d "real t•ime.-: g 0' 900130081.13 Percent dead t~ime g 0.05 X,

Detector number :' DET 4) Yearly cpal datbe 3 :E-...APR-2.004 09::17u,@0.00

Ke v/ch a. 5.0028E-01 Zero offset: 1. 0671 5E-02

.i ly cal. date % O .-JUL-.2004 09:58:17. :14

St.art. chann"el : 1.00 End .channel u 4096

He:ht. sensiti:i:.vity : 5.00000 Shape sensiti:i. vi:ty :1. 00000

Maximum. u number of iterations t:o "r'esolv.e mult:i, plets : e 5

................. m ubde 1: Identification Pr2ame~te'rs;j....

:. to].eleranc eir1.t27li5000.. f"-,f. f ''rati s e. 1,.0. 0000
liunac elimi. ni 75. t.0 0 L~C@UUi. brary N U a maset e r3.nlb

Efficie'ncy i. .Afile1A E .cmi. an ,.i, en cieC : Peak ener (gy

Pk-' it: Enre'-gy Ar•ea Bkg'nd FWHM Channel' Left: Pw Cts/Sec %•Er•r Filt

3. C :I09.0. 34~: 13 3.1 C' 7. 1213 12 1.9@E-02 28., I( L
4 16 .1 8 2. 45 2921.24 29:14 12.1 4.. 1.0,,C2 Pi7 1zyo



Sample Title. u: EFT-7S051704
Decay Time 52 5T. 02M1228,55

Post-NID Peak Search Report

Page . : 1
Acqu:<•isition T"ime.: = 8-JUL.-200•'4 '•,2 :8,5

it En<er gy

0 511 ) ( 3"
0 559.10
0 609.0(!8
0 1460.19

Area Bkgnd FWHM Channel Left Pw %E.I"r* F it Nuclides,

166
39
34
87

59
41
13

0

2.61 1022.42
1.53 1117.91
3.19 121.7.•?
2. 45 2921.24

1012
1110

:1.213

2914

23 14.2
12 36.8
12 28. 0

13 102..?;* K - 4 ý:'



Mucl].i.de L..i.n"e Ac:tbiv~it'y Repol::,:;.':
S V ,.- r•Jp] 0 : EFi* .. 7 S : 1.7! 1 .

@ 2 ]p. :i y p -: c: "N aT e'" a 1.

Ne li . . :i. d E " g y af a
-- 40 1.460.8. 87

A:,c.q u:i.s i t: ion d a'te 1, 8-J7ULI.-20:• :f04 MOM28•i : B£

U i 1'. " r ": j '.': / . -,: ? D • :-:* .:" ,y '"'
.;A bn %" '•E f"f u.C i/ ce . u Ci /00 c

10.@.72

:: al "'M = iey *i ne



Su••.mm!nar•.y o f N1ucl:. i.d e Act::':. iv:it i-:y
Sa mp le ID c: c I."" T -7. f 51 7 :4

N'4umr•b e'r. of u'ni den"t:i fi ed lin•e s
N umbr••bo of l".i n es t..L:e',n tatxi v ely i dent." bif;i.e d

A c.quisition d a't e 8-"UL- -4 16;: g28

4

Nuciide Type n nat•a'b'r.al

N.ucide H I i f e
K.--40 1 ,,0E+05Y

Decay uP C c

1.0 5.1 E:24E.7

/ i. t-y 5 .... 2 .4 E.-0.•!7

DecayC orr"
. 24 :i, / c- c

5..I. ;i-?4 E.. E7

D e c.ay C o' rr
I -S 'igm•r•a Err'".•"o'r

0.,,549TEi:.-07

:1, "-S i. q1 nr
Y E' Cf" I ags
:1. 72

Toa ,.c ... 5. :1.24E--07

"M" Maually acc :epted
"A" =:: Nuc.]ide sp;:ec~ific• ab'r., lirm•it''

Grand Total Activity 3 5.124E-07

Flags: "K" = Keyline not founid

"E" = Manually edited



Reje ct d " p: "

Samp::,le ID 3 EFT-7S051.704
Pag::. a e a. 2A c .q u i s i t i o n d a t :e n G '•- J'"U L ..- 2 0 0g••'4 4 6 -,I-G;N .O , M -2..

i.ii
H al1f--.Li Lf e

H(al -f Rat. 1 i 'b e R U t : ' e r g y S U a n d
109.74M 683.68 511. 00IO 93.46

% A b , " .i " n c: a s F o: u n d = 10 0 ., 0£

26. 3R2H 47,, . 559.10
563.23
5"7 :..30
65'7.03

66 !5..31
"740(:. 12
?771. 76f.:
867.63

.1212.{,,872

! 1216•-. 02•.
12,28.52
1439c. 1.3
14'53,,:.60
:1.787.67

% Abundanc.es F'oun'd ...

9..1.1H 13"7.,26 249."79*
608.1:9

% Abund, .• r (Ian"lc e.s F:"ounL"r•d =

19. ,,90NM 3'770.23 609.31:.*
768.,,36
934.06

:1.238. 1:1.
1L3 7 7.67
1.7?64.49

% A b und1a"n c:e s F:'o u nd m:

44.,70
:1. :.7

6..0
0. 39
0.1:.2

0.,,12

:1..63
3.,,84
1 ,, 1?:

.1.39J
0,, 33
0.•,,13

0,, 33
73. "70

89.90
2:. 8P9
3,,.11 ]

46.30
5,,04
3.21

15. 1.0
5.94

4.11
W. 580
48.,48

MUMic. %Errorq

--- Hotl Found
5 ,, '7"758E..-06 ,'

---.... N!o t Fo{:,u nd ------...

-. iNt o 'I Found .

---.... Noc t. F:"ou ,"n:d ......

....... HIo t Fou ,"nd ------...

....... Not': Fou~nd .......

........ H o':,t Fo unrd ------...

........ Not: Fou'nd ......

.......- - No't F ou"nd<I ......

........ No't Fcu nd ......
` ..... N ot Fro un;d .........

........ Not. F -ound . ......
8.48@E-.3 27,,99

Re jected by
D ec:'a y

XiEC -1 .. 35 Dec-ay, Abun ..

B I-2141 1. 000@E+35 27.99 Decay
........ N',1 Fb 'o unrd ---..

---... N'ot Fo otu.nd
--. (- t F: oun
-- i co t Found ' .
--- Not F ound LIT ......
---.... Not Found ......

SAbin,,I. Li mi:t '= 4,8,,4 8 %)

Fl' .a gg "*':" =:. K ey i.n e



Un ',i.d e n ti.f:i.ed:: E ne r gy L:i.n•e s
Sampl, '••!;•1e 1D 3i EF1T'"-7...'S0 51 7 :4

Pag .

it ... n.r g Ariea." B(?kg'n'd FW.,H..M Chann"e.;.l L..e'ft Pw i)l.t,.s/Sec- %•Errm'

511.,, 36
559 1. 1

60.0

;1. 66
39
'34

59
41!
13

2. :10. OL2., 42 1012 23 9. 25E,-02 4.. 2
1.53 111. 1"7, 33 ..1.21i0 12 21, 7E.,0• 3 .,

3.1f.9 1i217.'?,88 1213 12 1.i,90E"••-02: 2-8.0>.

%• f '" F . a

4,. 74 E "-"00•' T

4. 54EF"+00 1-'.'
4., 39 E -,.0':0 It'

Fla "T" = T31entati 1 :.vely . . asstciated:i



Sa pl ID: 3 .-7 O 17

N1 M~~ 1 i d Su U

F .- -: ...... '.00: Half-Life too short

04: A ft 10 . i 2 7 i. 5 1ASSSE-08 cr'~

3~~ 1624 Haf-if ooshr

.V ~I 1293. 64 Half-: ife tooc sho:rt

SO.., 1T 8 .2 1.522E-0
I. 2 . 3. 0:.8,. 123g. Ef3

IN :1- 5 4 D . 834.83 9.43-@E-0

B c" I." L: ,, i!:'.3E e:,' 9 1i ' '
l : .4:.d r: .m" ...:' 4 I* :i .j j .f'.-; :L / (: ::"

N'" 0 .... 11 0. 9 ' Ha - ife , I too: sho: rtx;

... I -... 5.I, 6 45 15 8. "'' :3.0199E'• -:0"6' :ii•c., '
.... 3. 12 .@6. 1 .14.2.....E.-"08.),

CO-58 ~~~~13..807 .49E0

N A "" •'•: 4 (;.•, I ,:3 (', 8,, 5:3 I,.":. i I "" t L" : c'.' :c:, o :I ' r'

....... I LC3, 1332 49:•+OI:--

1345.9 Half-LI~J ife too short

NI-65 0.48.8.4i Haf-Life too short

69MIif, I 11 13 .6 Hal- i fe too' sho:rt::.'. 0.,( 529.6 Ha fi "oo short:

BR-85 0" 802.4 Haf-iN o hr

K" Rt "-: 8 5,5 47 ,, S3 . 92 2 5,, 725EO !"-..06:.'

KR85"!W 5118 Haf-ife~ t.:oo sh~ort:

•R- ' . 513. 9 27 1 -,I - -l '.:
R B -- 7 3.-. C6. L07 . 63 I .7264-0'

K R) -- : 8 01,: ,,.•,7.,1 402.5 1al -.. f..oo shor

S: lR-..- " 59 . 3, . . 4 Half-Lif too•' short6(.J ' Ii " ::

K R .-, 9 (-? &.. ,, .4 ,69 Ha.!, l f" -1..Lif. too., 1.. ,(: s h o: r' `t;

RS -..26c' ,'';:. 9 ,, ..1.9 Half.-,:•1"• .. L:i. fe•• too s h a. r-t',"
iSI:B--'- ":! P (6; , 82 ,4.2 H.!al:].f'-L-..ife t" -:, "so o s h o:: r -'.L..

SR. 91 F; "03(. 1029, 4.3 H.Ialf".-.L.. ife ' t -. Loo(: s h o'r" tL

r ," 9:1 1 •, . .:- . 12-t.90 1 f--.2295E-06. c, •.•ho-~

P.... - 9'. 0-, 138 .9 H l - i e .too hor
2:. 0'-: 9-S• -. , i 3"4.46 Ha f- if to shor't: •• " ;"



i':1i. De1.tcur, ei ;e table Activity Report (continr2ued) Page :

Sample VID EFT-'705170.4 Acquisitioc, date N 8-JUL-20084 i6:02,•2

I.~ t.2i{

isMu~cl ide

tt ::.-:." 9 .'S. R - -'.

II ii- 9 l

NB-,95

ZR-.95

K10 99....

T C --,19

RU.-105

R U..- 106
Ci 109

A G'" 1L1 ON
SN-" 113SX N'' :1. 7M

SB- 1722.

SB.-- :1. 24
SB..-1,25
TE- 1. 2511
TE:-' 1: 27
TE-1LI27M
XE-"127
TE.- 1. 29

TE-:129M1
XE.---291M
I -- I. 23
B A --13.
I..~--t 131
TE-'3:1.

E-31.3;1

1-132

E-1.32
B A - 133"
B A -. 33 I

E.-, 13*3M

XE- 133
XE- I 33M
CS- : 34
1-1.34

TE 134
BA-135M

1-1: 35
XE-:351
XE.--1.35M

0.

14.

1.,

E0.
0.

71.9
33.,

1.4.
30.
47.

01.

21.
32.

0.
281

0 .

4.-2.
0,

43.

27.

.43.,

29.
0..

W,,
0.

27.,

28.
01.

l8.

Energy

590.28
266.90
7 02. 6 3

7 6'5.70.)
S35 69

7 56. 72E

657. 9 ,, '- 0
743.36
739.5a
140.50

'2.3.7• o• :.4
.301.69

49q7.08
357.,99

724., 50
621. 8-4

8 8 . 0 *-*,.
937.48-
391.6]9
158.o5E

563.93
L02.7:71
42•7.8"9
109.28

417.90
57. GO

202.84
459.60
695.88
196.5G
536.09
12K 8(
364.48
149,,72
773.67
16 3. 93]
667.69

2•a8.16
302.84
276.09
529.87
912..58

81.,,0
233,.22
6 044. 7 0Q
884.09
210.47
268.24

1260.41
249.79
526 ., 56

(UcA I C:L1 -'

Half-Life too shor,'t
Half-Life too short

8. 8473E-09
2. 3536E-08

Half-L.ife too short
.' 7091E-... I:: j

Halfi-L~ifie "too shorti:
l fa- I . to.o shiort

Halfi-Life 'too sh"ort:

Ha:•l~f.-Life too shoTPt-.
Half•,.ife to.o sho ,

2. 0349E.-06

Hal.f.-.Lif'.'e 'too short:,•",.
alf--Li.fe 'oo short

Hal f-Life too sho'rt

8.5''699E- 0 .. 5 08

3B7MIG1E-'-07
3,,353ME.'-08
:1.,6654E-0.8
1. 34M3E-0-7

Hal f-LiLfe t'oo, short
:1.,5312E.-.08
3,,8.016E-0'3
6. 3790E....0

Half-L~i.fe too short:
3.902'5E-05
3,0935E-08

Half-Li.fe too short
7,, 29@2E-0*7
9. 5322E-06

Half-Life too short
6. 6896E-07
8.,1007E-07

Half-Life too short

H..alf-L~ife too short
8. 3311E-06

Half-Life too short

Half-Life too short
4. 033SE-08

Hal'f..-L.ife too, short
Hal.f.-Life too short.
Half-,L:ife too sot

3,825'E-0.5
Half-Life too sho'rt.

1. 091033E-08
Half-Li.fe t:o short

Half-Li fetoo short

Ha lf-L~ife t~oo short
H1.lf-Life too s sho ro : I
Hal -LFi. fe 'too short:
Half-Life too short



E*(-*i" 5et:t. 7ctivit R p r 2 a :

:1.41

I *f I i

CX E-1J.

CS-1 38 . 4: --. 521

I:: I 1 .5
I: U- 145.,

:1.4c

L 1.40 2f- 3

C. :- 1 ;4

M1, A 2

1EU..1 ...I.54

TI Fl2 .

E, ..I- .'.3

F-I P 7319

I., qnd
Su r

0.

10.

(a.,

0.
.41L

0.

0.

41:3

05,

:1. 0

0..

20.

J. 6 .

35.

15.

0.,
35.

20.,

4 2.
5 ..
0.

130.
0.4t

0.1
0.

48..

3.,
462.

45

2.7.

..1 'V

(PV)

I .. 1.65

7'2

,'4 5' 5

258.3

.165 7,,5

:1. 2
1 I ,, 04

245... 12
G641..1,71

293.

489. 15

5 5CD. 27
3244. 27

:1004. 76

1646,, 21

482.03
1221. 42
C685.81s
:155 .03
2"79.1.9

569,, 67
5 8-31 .i4

S0 9.31..

240. 98

5P ' .-j . 4

1862:1

I -I J. 6 a-! b o f

Hlalf -FL.1 I fe toCo: sho: rI'bD

H f-ILifeI tc.: s ort

4 9 E, 0.i

fI I. - i'. too sI hort
: i -fe to.(:-s1: -shiort.

1f - fe t7 (.sc..- -,rt

1a.f Iife t : c:.. s ort

:1. :.- ,
1. 97 703E- 0,B

E ,., j. 4 4 E ..... 08

IHal'-L. f iJ. :f e A..o s"hIcnrt

E ', G -2 7E 033

H a.. f-L i fe A;o o shI-,ort

1-4a, .f-LiJ.fev too shortI

8. G 319 -03

HalI f-Iife to cso

5i 7 . 1 :_:9E-06

7. 1. 4E (-'38
a -i3fe L.-oosor

Half-LCf to 5 hort
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WR EF1 04-052
Page of

Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: EFTf- OtZ'Oq

Sample Location (Well Number): \ SO\\oQ

1. Representative sample collected. Date/Time -1 -Z73 " / IL 1

Sample collected by: . 6 S45 .k I .L l .k Date: •-/•,
Printdd Name / ýSi•nature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample ?: 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: 3o" CC0,a^,9 Date:_________
Printed Name 7 a e

3. Sample counted in accordance with .000. •or 79 "Operation of the Packard
TRICARB 1000 or 21 OOTRT.

Performed by: c-'• •t -5h. "Date: L6 L
Fermi 2 Chemistry Printed Name Sia ee

4. Tritium analysis printout revi edb Radi on-Protection Supervision or
delegate.

Performed by: / A Date:
Fermi 2 Printed am Signat e
Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks ' r Jk k 11



Tritium Activity Calculation

Sample Information

1
2
3
4

Sample Location
Date Sampled
Time Sampled
Sample Volume, (ml)

EFT-1 S072804
07/28/2004

14:18
4 ml

Instrument Count Data

1 Date Sample Counted
2. Time Sample Counted
3. Background lnf.:

Minutes Counted
Background Count Rate (cpm)

4. Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm)
Net Spike Count Rate (cpm)
H3 Spike Activity (dpm on count date)
Counter Efficiency

5. Sample Info:
Sample Gross Count Rate (cpm)
Sample Count Time (min.)
Net Sample Count Rate (cpm)

6 . Critical Level:
Critical Level Count Rate (cpm)

08/25/2004
10:50

10
7.4

3078.7
3071.3
9572.3
0.3209

8.3
.10.0,
0.9

2.0

min.
cpm

cpm
cpm
dpm
cpm/dpm

cpm
min.
cpm

cpmr

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minipqnm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.41 E-06 uCi/ml
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) Sample Net cpm < MDA
Efficiency x 2.22E6 uCi/mi x Sample Volume

T e c hOcian Date __ ___ _ _

0
Form 76.000. DTC: TGCHEM File: 1319.02



WR EF1 04-052
Page of

Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTPIC ANALYSIS CHECKLIST

Sample number: t OI o"zsc)O4

Sample Location (Well Number): i SVcA\ct,3

1. Representative sample collected.

Sample collected by: , I.S-,_a k
Printed Name

Date/Time -7) 23) O4 / \qlv

Z ,7 rrlgýa " Date: 0&L7 - a~

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: ,0V - cu(' 1'r'
Printed Name

Note: Sample containers may simply be sealed with red duct tape and initialed by the
individual performing the function

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector # _ _ _

Performed by: 1w e$4
Fermi 2 RP Printed Name

I C- Af

Signatuie"
Date: __-______



WR EF1 04-052
Page of__

Attachment 1, Page 2

Sample number: I-' 5 •072tP/'

4. Sample counted in accordance with 65.000.115 "Operation of the Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Performed by: L- 94 c,7 1 c9 •Kf. Date: • '-V
Fermi 2 RP Printed Name Signtfftre

Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.
If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radiation Protection Supervision or
delegate.

Performed by: M//I! /'• [ V/p kA" / 14,-# 4V'>(x, Date: ______

Fermi 2 Printed Name Signature
Radiation Protection Supervision/Delegate

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer

Remarks 4(' / '34 1f/. • . ( •b/ [ (< a '#/



c.:: F r w I. 1 n j:-3:** o p ~ -~:? 4

-,- -X X ,- I* KM -.: -k .A- P i- A."M If X Ai. 4 h- K-). ,,i. : * *

1) 1, 'T T'~ C. 0 'T urn N DY j:: F M07 !A0

C-3f-,l VI S .: C :',C. !-I !-I I .I S f~

ID.~

0 -V J.I ro 21 J )0 4 :. 1 21



Sample ID z EFT-S0742806 Acquisition date N 7-AUG-2004 15022i; 4

Fermi 2, Radiatio'n P::rotec~tion G'-amma Spectroscopy Repo'•t

Samp:le :ID N',umber•: EF:T..-IS0#72..804
Sampl::e col.lect~ion. --'_'t~ar't daten 2'.8-..jUL-.;008 4 i.:)::. 1W ,O'0.0
.Sampl.e collec-tion end da.t~e 2,8-3UL--.?004 W.:186.2.0.0,-'j
Ty pe. L .'.:" I. a 1. :i. L : u'i . :d
Samp4le qua..ntity a 1 00E"+03 c.

Samp:le., geo et y M 'L1 Ope:r-ato'r: ..

Detector apnumr'ber , DET 4 Acquire:i.' date 1 7-AUG-2004 15:22w45.29
Pr-ese live -t-:il.:e 2, 0 0 30:00,00 Elapsed live time N 00:30:00.,00

E.apsed real. t-ime :3 0 00:3001. 0 0 rŽ e ce'nt dead ti:1. me a 0.05 %

34 -~-*- 4-.'-44 Ca l Iibrat ion Par~camete'rs:3.
Detector numrc u'.ber : DET 4 Year3..y cal. , date 1.2-APR-2004 9( i O 7100,0 .

Kev/channe]. : 5. 0027"-4E-0:1 Zero offset: 1 1.9017E-01
Daily cal date N 17-AUG-..-2004 :I..4::15:41.,22

.- . ,... h e.. ....... :......:...............'•*:-'..x.eak Search* P-'ar,-,amete S- .- l.-_,

i.i, ght ser-itiviy : t 5.00000 Shape sens:i.htivi:.ty N 10.00000
Max:i.rmum nu.mbe-r of itearTat a .ii, to resol.ve mul'. ti p].eta s : 5

.-..-............................. ;'...e I'Nuclide Idenit:i.fi(cat i. on P::'a -.•a.meters .. ..... x... ....4.•..•:.

E'n' ergy tolera'ance : 1.25000 Ha'l',--l:i. f e rat1i*o : 0:.[: *,00000

Abundance limit g 75.00000 Library m daemaste'.",'nl.b

Eff-i-c i3en*"lcy file a EFFD4....2].. E3.ff:i.c:ie cies at u Peak e'ni erg'yi

P. it En-ergy A:-rp ea Bkg:n2d FWHM Chan-ne.l Left: Pw Ct s/Sec: %Err Fit

1i5 0 "67..73 2 83 1I..53 :1 35.3 130 14 3.. 45E(-02.:3 4 i-.:2

, 13 0 558.93 27 18 1 .. 05 :1:117.68 1111I :1.14 1.., 5 1.E-02
4< 0 1.460.9 2 83 7 2..21 2923.,12 29:16 63.,. 52-02 :1. f2



Sample Ti'tle n EFT-ISO07,2'8.4
11va Time = 2 01:04:45.2-9

Post-MID) Peak SM.a .-Tch Report:

Pza ge n .11
Acquisition• Time = 17-AUG-2.0.'04 15PM245.2

Area Bkgnd FWH.-N Channel Left Pw %Err Fit N a.cI ides

67.73
511.82
558.,93

:I.460t.:,92

102
27
83

83 ii.53

18 1.05
7 2.2:1

135.,63
1023.,64
1117.88
2923. 16

130

2916

1.4 34.2
19 19. "7

14 37.8
13 12. 7



Nuclide Lin"e Activity Repor:{{t
Sample ID i EFT-IS@72804

Nuc..l~z:ide Type w natu.•ral

Acqu a.isition"v date a I7-AUG-2004 15, ..2•i!•:45

Nu! :cl iide
K-40

Energy-
14608. 1.

Uncor',,ected: Dec.:ay Cor'r%Amb %Eff UUiiMc C:: cc

10.67* 2.3, 389UE+00 4.8 86E-07 4,, 4.86@E-07

I-sigma

12.72,'.:

Fl.a s "a-" - 'yl ine



Toial 1ub cf I. Jn spectum

i'i Nmb er oi: l i nesV t 1f:.entaiv1:y i d e nti ie

4

10 (8.0%(-

t- c id Typ 1. J.tu a

I
~ ~

Unrico ;- rec t;ed

Dea 0 F/E f;
.... ... .6.E-07

cay>~/ C Co r

4.8,8E8

:c ~ ~::* / (2 c~
1. '~~:i. I] fCC)

:1. :~,
CC (:) A. ~i i:~

:1.

Tota. Activity 4 4.8 6 0-07

trandvTota:;Activity6:(1-)6E -- 0

F-1s. K K e .I. = yne not f ound
'E' M r= i u 2. J. y e di . t e(d

4. 660r 0 ii

NA = k Nu clde s:pe c..i fic abLin, " .I Jt



Rejected Report
Sample D : EFT-IS07280.4

Half1"-L. i.fe
Nuclide Hlalf-life Ratio

I."1 1.09.,74M E63.17
% A bu.nrda-n c.e s

9
Ac.~q u A isit: io date :1 17.. 'O-AUG200 a4 15: 22.":45

Energy %Abund
5.i1i -00"*193.46

Fou..nd - 108.0tO

AS-767 26.32- 1.,, 29 55S. -: .
563. 23
571.30
657.03
6 5,31

740.12
771.,76
867,,63

1129.87
121[2.,72
12:1.6, ..0.2
1228.52
1439. 1.3
1.453. 60.
1787.67

% Abu~ndances Found =-'

13. 16D 1.52 66.91
86.29

153.22
163.89
176.55
273.65
340.57

818.50*. .
1048.07

1235.34
F o u'nd F

67.75
1.00..10

1189.05
1221 , 423-.
1230.97
Found =

44.70
1.17

0.14
61 i.
0.,,39
0.,12
0.12
0.12
0.14
1.63
3.84
1.39
0.33
0.13
0.33

73.?0

1.I.•.50
6.30
7.46
4.61

.1.3.56
12.66
48.50
99.70
79.60
19,,70

4..1.0

42.30
14.1.0

16.30
27.710

38.01.

Activity I-Sigma
MUMi/cc) %Error

.00@E+35 9..,65

6.,445E-03 37.,,8;'2

-.-- Not Found .
--. Not: Found ........
---.... Not Found ......
...... Not Found ....

---. Not Found ..---.
7-. Not Found ........
--- Not Found --..-.
--- Not Fou'nd.
--"--Not Found ---
....... Not Found ...

--- IA c, t Found ------...
---... Not Fouvnd ...
..... Hot Fou~nd ......

..... Hot Fou'nd ......

.:424E-06 34.24
........ Not Found ......

Not Found .........
---- Not Found ....--

--- Not Found .......
- I'1 ot Found ...------

--- Not F o:u d .....
........ Not Found .....
..... Not[: Fou.n d ------..

........ Not Found ......

:1.,652E.-.07 34.24
..... Not F ou.nd ....
..... Not Found .......
..... Not F ou.n d .....

........ Not Founrd ......

Abun.

A bun.

Rejected by

Dec:ayA u ,

% Abundances

iI. 4 74D) 0.17T A...182••

% Abu'ndances

FlagN "m4." = Keyline



d• 1'"f L. . J e d I." ,,::.-:,'r 1i ,° v . -r "n Pe 1-1. C... 5 •e

. ...... ' " . .4 :1. 53 0:, 3 45: CA2 3'." 3 :1. 5. Z. +'...
.5.1.. ."."fl ;.'.'* ;.2 •:.., . .; 1 .:.. .. :V2 .. .. 3. 1 1.' 5 G E 0 E (,j

[:' :• J. 55.. 3 "T" - .1. 1:J. 7 3 .• 1. 1 J. :1 J . 1. KI ". -. a .2 374'. ::. 5 15,F.



.+D e tro"::,i t E di:Ls on Fe,.., ,,m'',i 2i'. MDi:,A R+ ::;. :'':eport.:,, G e ne,-:;ra , t:e d 7 -AU G--..2.004 5:,,52.: 55,,10 +,:

Samp1 e I D: EFT-8 : .072: :804:*". -,
*),............. it..-:, :: :i;.,' i L+: * */ R e p,:::• -*rk:

+* ..: . .<g ;+,.IE •+ :: ',

B• E -720+.<, 4 7 7 . 5 ,'.I + 9 778 E -W. I:- +

F IF!0 51.0 Hal.f-ife1 ~ too: lshhrf.
r ..--- t 8(3 , .. ,, 4c++ git.. 1 *f-..-.. :1. f t,:o::,¶:, .£I. ,t:: ,.t

A-..2. 6,, 1274.54 8.439 E-.9
NA-8.4 368.'53 Haf-Li.fe too shrt
M.G ... & 1014.44 Ha.a 1 /-i... fie too sh or-t
C: I... -" 38 .642. Half-Life too sho'r.t
At-'.41 : :1293.64 Half'.- fe too short

Oo ***-s3 :1.8 ,, 3:19 ,, 76 1., (33 ,:1'. 2.E:i-. @,.+
:146 I. 1893.25 - 312E-*#3

OR.'51 36 ,, 320.,08 :!.,,3536E-07

MNI-54 IT, 8346.3% 8.8832E---09..')':':)
C.-56 !5,, 1238.25 2. 1079E-'-'08
M--56 0.., :169 1" ". f-Li.. fe too short
iI-- ,1. 0 II 158,,.38 7f ,,97"t-08

...... 25, 1 0•.., ,,41 f . . ' -"
.I-58.... 8107 W. W 1098:1.E-0-8

~...:;.... 5:3 '"l. 0l > 0

C:O-"60 15. 51, .332.• ,49 :1.,,2497Ei -08

CU"64 0. :1345.90 . I .. F1'"-L Fe too s.hort
f'I -:...65 0,,1. 1481.84 H.1alf"/ -.-..Lif Pe tI:o o s hor't

z-.,, N . 7 55. :.1. 7.96E-W03
Z-69M 0 438, 63 I f -l-. i f e 'too slh ort"
SE-75 40. 1.36.00 1.. 5527E-...08
AS -'76- 0,, 559,... .lf-.Lif e t.oo shor
BR• :'-W.-* ".. .. 0. 77"6 ,.49 H..l .f -Lt. i.f e to+:,o s...hI:or'"t

B R -- &a 1 f-fl..i. 'e -boo sh
B(R-...S(..)0,, 881..,,50 Hal:' f'-L.i. fe too." sho'rt'.
BRi;'- 85 01 8,••02E. 41 H al] f"-L.. i.fe t ooc s ho'r.''
KlR:-.8l:; .'.''" 44 ,, 5 3,99 +2,,480@E-06 '

I -85,, 8. 51..8 I Hlf-i... fe too sh t
SFR,-,85 44., 51:l. ,,99 1.,,3264E-08
R:'B .-.86, 7. 1l.076 ,,03 :1.,,9 :. t.5E --07
KRF. --.87 0 ,, 40 2.,,58 Hal - :.f -L.i.f1'e t oo .s h ort

.- I".. 7 ,. 388 Hal -i4e It-o o -.f.. *fe '*co.. ort
K.,- 1'I f -I ._ :. fe too shor't
R; B, -" 880, 1.38R.,,39 Half• ":-- L.i.f e .t:o o sh ort.'
"¢-88 4. 8,36.0 .1. 9.7447ET--09
KRF;-.-89 0. 220.'.'0,,90 Half:• ": --Li: f:e t oo s..'.ho,:r't
R:: B.:: ... 89 ) (,*,) t. 031:. 88 H.Ialf " -.Lif1"e t oo "..sho rt'
K4 R .-. 9 r;., 01,, :1.1.18. ,,69 H-1 -•1f.-- L.i.f e .t.o .:,o s..hort:"
R:,,.. .--- 9: 01,, 83:1. 9 Hi.,::• ',4al:.f .- L.i. f"e -to. s. '"ho..rt':
: RB -.. 1 824f:IM ,. 2! L7 ,;••3 1"1a"lf - L. i.fe'- t oo s h or. I'.
'f .."0(?7M ll , 2 02;.7,51, Hal%.f-""L.i.f~e too s",!".h or t" F

:S :7.-'9 :t. CH 1,:.02i.]4.3, 7",'0 tHal':• f"-L.. i. fe t !:o o s. h o'rI,;"
Y... - :1. 1 i.l,, i 204.,,90 4,,2!90Ei..-0 6
',..-91 i1M 0. 555.,60 l..la f:.-!.. i.fe "too sho'rt.
S R.' .-- 97. 0. ,.1.383.,,94 H-Ial].f-...L:i.fe t.oo s:: !=.h or'"t
"1..-9 : C3,, 934.4,6'.. Hal'f'.-L~i. fe-: "t'oo. . or •.•l• •-Ic"



* n iir•tA'.,: Doete:.ctabl.3._e Aivo::; :3.'..ity R por.t (continued ) Pag• 2
Own WjJ. NL ETISit72804 Acqufil.s.i~tion dat; u 1.7-AUGS-20 a aa H 52p

Bckgnd1S wu1.1 Energy
(MeV)

MDAMUM'
Nuclide

,:. I:: ._ .. i tc

Y .--- 9.. '5

z R,- 94

NB,-9,7

*MFr-**-;) 1.
TC-'301.

MU-103
TC-10-4

R H- 15
RU-105
R:Ut•- 106

AG-.- i. Mm

SB-u-. :i,24

TE.-. :1. 25

' B"- 1211

Ti E - I. 25::7M
X E-'. :.2-?

XE:-1-:27
TE---129"I

XE:-- 12911
1E--130.
BA .... 1.B1-:131.

1 1,. :1. 3 '!T E..-13 1
X E -. :.3:i N

1- 13 C2
TE-132:

S',.-I. I1 33

BA - 13 1*T33.... $3.4
TE--:33133

XE-:I. 33M

BA- 13534

-1-35
XE ::- 135
XE-I. 351

15..
0.1

01,,

23.
0..

011

17.
25.

10.
27.
44,,

:16.
25.
161.

32.
0.

2.6.

41.

0.

.1.2,

12.

2'8.
23,

0.

0'.
34.

01,
27.
33.

0.
25.
27.

22.

0.,

01,,

266.,,90
702. W. 3
7 65.57 C.,7

2:-; 3 5 , "1?

75.u. 7u2
657.. 92
743. 36

140.50

306. 581
497.,,08

357.99
318.97
724.4,,50

621.:8:4

937. 43
391.69,
.1.58.56

5i6 3. 9
602. 7:1.
4 27,. S9

1*09.28
41L7.90..

5.7.60
22.0 : ,84
459.60

695.88
196.56

536.09

123. 80
364.48

149.72
773.67
163, .91'3

667.69
228., IS
302.,,84
276.09-

529.87
912.58

233. 22
604.70
88,4.09

268 .24
! 260.,41
249.79;
526.,56

Half-Life too sho•'t
H..alf-Life too s o'

7.1i769•E-09

iM, 49E-.05

.1 U 7 1 :l . . I..0

H..alf-Life:: too.'., shor::',t
Half-Li.fe too short

:1.2 '..48E- 5.
Half-Li fe too .hor

Half-Life too short

Half-Life': too shorPt
Hal 1-L i. etoo short

7. 9541.E-08
3..16 04E-0*7

,26858E-08
1. 3033E-08
2.5533E-08
1. 7159E-06,

1. 1424E-08
2. 1687E-08
4. 1207E-06

Half-Life too short
30;0895E-05

1.6573E-08
Half-Life too short

3.2 i1!4E-07"

6,, ;290E-07
.Half-Life too short

8.3684E-08
4. 7473E-08

Half-Life too short

Half-Life too short
1,.1523E-06

Half-.Life too shorPt

5.3641E-0.7
4. 2880E-08

Half-Life too short
Half-Life too short
Half-Life too short

5. 4106E-07o

3,6781E-05
8,.68,28E-09

Half-Life too short

Half-Life too sho't
Half-Life too short
Half-Life "too short

l fi-....Life too short

Half-Life too s h ar I-;



Minimum Detectable Activity Repor/ t (continrYued) P a g ;

Sampl. iD % EF'-. 072804 Ac-quisition date- 17-..AUG-204 15422g45

Be~ck g nd(B U 1.,)
Nucl!i de

C S -13 i6-1 13

C .--. 136

BCA- 137
C E- 137
CS-.139

B AE- 13C

L .A -1 --

BA-143.
CE-139.

†A-141

BA-142

LA-'- 14 2

C:E...143:
CEA- 1414
PRA.-.14.4
NLD- 14 *,

HF - 18:1.CE14
1R-:;. 44-.

ID-..14.
WM- 1487

RE-I U2

HU-2
B:I- 207

R-, A- 2' 2 G-

T L .- ;H-22)8

PA-226

TH-;234
U-235
NMP-239
AM-241

6.

27.,

0.
1.

16.

W..

3..
0.
01

0.

55.

231.
26.

24.

35.

43.
2.

5 :.

8.? ~

Energy

(kev)

81 .0

1313. 02

155. 49

258.31
1420.50

1654 .85
1283.2::3
537.3 W.I

.1.596.49

190.22
145. 44

1354.52
255.12
641..1.7
293. 26
133.54

1489.:15
9:1. 118.

550.27
344.27

1004.76
646., 29
482. 03

1221.42
685.81
155.03

27 9.19
569.6-7

583.14
238.63
609.31
351.92
2E40.98
186.2:1.
338.32
84.3 W

131.20>
6 A. 2'.,...

143.76,

59.54

MDA
S Ci/cc)

2. 567W•i- O8

Half-Life too short

Half-L.i.fe too shoW:-
H...al.f...-L,.ife to...... short o

Hal,. f-L:ife:: too sh.,.::';t
Half-Life too sho::r•t

:1.0 - 1.53E-068
'H.-lf-Life too shot

8. 1.408E-08
Half-Life too short
Half•-L~i.fe t~oo shorit

2.4/344E-06
Half-Life too short
Half-Life too short-
Half-Life too short
Half-Life too short-

8. 2760E-08
Half-Life too shor't

1. 3490E-07
1. 1705E-08
2. 7075E-08
5. 3898E-08
2. 3450E-07
1.•0030E-0."8
3. 6037E-08

Half-Life too short
Half-Life too short

1. 3840E-08
7. 3340E-09

Half-Life too short'

Hal f...Lif'e too SIho, Tt
Half-L~i.fe too short:
Half..-L~i.fe tboo short-

9. 655GE-06
2. 6493E-*7'
6. 7817E-08
1.02633E-06

Half-L.ife too sho::,'.
1. 744:1E-OC6
7, 10OE4E-08
1.7/382E-05
:1. ,84•67 E-0 7

I0
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: • . •

Sample Location (Well Number): ' .)•-P

1. Representative sample collected. Date/Time 'I -L'Q / 110S

Sample collected by: &g E1Lac / k I 4a-•fLZ•,.LA Date: j-,-q
Printed Name / (•~iature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample ?_ 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: .- ' CO_.A, , / ... Date: I 'I cV .
Printed Name / e

3. Sample counted in accordance w" 7 a .00.70or 79 "Operation of the Packard
TRICARB 1000 or 21OOTR":..

Performed by: , Date: n _- &1=±L
Fermi 2 Chemistry Printed Name S ture

4. Tritium analysis printout revi wed Radi ion Protection Supervision or
delegate.

Performed by: i 10111// t Date:____z_______
Fermi 2 Printed NaNme Sign- e
Radiation Protection Supervision/Delegat6._.

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks o'"fy //7I A ~ ~~ 6



Tritium Activity Calculation

Sample Information

1 Sample Location
2 Date Sampled
3 Time Sampled
4. Sample Volume, (ml)

EFT-1 D072804
07/28/2004

11:05
4 ml

Instrument Count Data

1 Date Sample Counted
2 Time Sample Counted
3 Background Inf.:

Minutes Counted
Background Count Rate (cpm)

4. Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm)
Net Spike Count Rate (cpm)
H3 Spike Activity (dpm on count date)
Counter Efficiency

5 . Sample Info:
Sample Gross Count Rate (cpm)
Sample Count Time (min.)
Net Sample Count Rate (cpm)

6 . Critical Level:
Critical Level Count Rate (cpm)

08/25/2004
10:00

10
7.4

3078.7
3071.3
9572.3
.0.3209

9.0
.. , '10.0

1.6

2.0

min.
cpm

cpm
cpm
dpm
cpm/dpm

cpm
min.
cpm

cpm.

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirpnqrm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) = 1.41 E-06 uCi/mI
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) = Sample Net cpm < MDA

Efficiency x 2.22E6 uCi/ml x Sample Volume

Date 8- 26- 1'-

Form 76.000.39(Att 1 DTC: TGCHEM File: 1319.02



WR EFi 04-052
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Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTPIC ANALYSIS CHECKLIST

Samnle number: F " T-

Sample Location (Well Number): __ ___-Q_ _

1. Representative sample collected.

Sample collected by: -
Printed Name

Date/Time 0+) LZ•U oyl / AlV.05

S re~A.~ae

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: ,Cw• CXodUoaCI

Printed Name /

Note: Sample containers may simply be sealed with red duct tape and initialed by the
individual performing the function

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamnma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector #

Performed by:
Fermi 2 RP

Prne tj4(C
Printed Ndine Signatk

Date:__________



WR EF1 04-052 W
DI ag., 0±

Attachment 1, Page 2

Sample number: • /'O72• /

4. Sample counted in accordance with 65.000.115 "Operation of the Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Performed by: t, 44 ('47C-2 -;,"2' Date:_____
Fermi 2 RP Printed N'rne Signatfie'

" Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.

If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radiation Protection Supervision or
delegate.

Performed by: LM I/l /~k~/1/? Date:_______--
Fermi 2 Printed Name Signature
Radiation Protection Supervision/Delegate

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer

Remarks )( /4/',7/ /

V ~ f 9 1
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-- mmay Huclide Activity

lilt pie U a EFT-ID072804

Total number of lines in spectrw,-,

Number of unidentified linw,,.

Numbar of lines tentativyly identifiw-,ý,

Page a
Acquisition date i 17-AUG-2004

100. OW",

Un. Pete

Huclis Hlfa Dcay ci/c

PeQay COTT
uci/cc

Dea Can, ~
!-igm Erpo

Gi'P qw

"M" - Manually accepted
"A" - Nuclide specific abn. limit.
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j)et;wctabje Activity RspaTt fqontinuad) Page I
Samp2a !D 3 EFT-ID07280*i Acquisition date g 17-AUG-2004 1AN4914101

LA~

.1

LA-*i 14
LI - 41

CE-141

PR- 144

ND_1 4*ý

PM- 14 11
lEU-15

EI I 4

EU-1. ,"

HF 18

T f -1

W -18
R E- 1

17.,

18

I8.,

151,

4.,

01U.

I283. ES~

5 3 7. 3

255.12

133ii'. 5_4

1489.1

9 . :I(?

550 27~'I

48. 0.3

UA C:;/ W',
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W. a1 "F .- L if"e L;,ow s ho o'•.

Half-Lif"e 't:o ho'

H alf •-L i'f"e -t;oo s h o'm"

I 9.A 5::!")

H.•alf1"-Li ife •.: t...oo s h o'r.;
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: t

Sample Location (Well Number): 2. nQ\&

1. Representative sample collected. Date/Time ' A4 -0q / Oqlr?,

Sample collected. by: • , -. r . Date: ,-l• g
Printed Name / Wgiature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample ?: 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: ,.)- C dk / Date: /-
Printed Name Si e

3. Sample counted in accordance wi .000 70 or 79 "Operation of the Packard
TRICARB 1000 or 21 OOTR".

Performedby: -•-T , ' ate:________
Fermi 2 Chemistry Printed Name Si e

4. Tritium analysis printout rev ewedby adi ion Protection Supervision or.
delegate.

Performed by: / Date:-
Fermi 2 Printed Name/
Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks.~(Kh9(~(~)~dv, ' 4 ~>~~



Tritium Activity Calculation

Sample Information

1
2
3
4

Sample Location
Date Sampled
Time Sampled
Sample Volume, (ml)

EFT-2S080404
08/04/2004

09:22
4 ml

Instrument Count Data

1 . Date Sample Counted
2 . Time Sample Counted
3 . Background Inf.:

Minutes Counted
Background Count Rate (cpm)

4 . Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm)
Net Spike Count Rate (cpm)
H3 Spike Activity (dpm on count date)
Counter Efficiency

5 . Sample Info:
Sample Gross Count Rate (cpm)
Sample Count Time (min.)
Net Sample Count Rate (cpm)

6 . Critical Level:
Critical Level Count Rate (cpm)

08/25/2004
09:40

10
7.4

3078.7
3071.3
9572.3
0.3209

7.4
10.0
0.0

2.0

min.
cpm

cpm
cpm
dpm
cpm/dpm

cpm
min.
cpm

cpm

Minimum Detectable Activity

M (Bkg cpm) (Bkg cpm)

Minirintrn Detectable Activity (uCi/mi) = 3.3 x (Bkg min.) + (Smpl min.) 1.41 E-06 uCi/ml
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) = Sample Net cpm

Efficiency x 2.22E6 uCi/ml x Sample Volume

MDA

T Date 6?- z6- Y-t

0
Form 76,000.39 DTC: TGCHEM File: 1319.02



WR EF1 04-052
Page of__

Attachment 1,'Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
1SOTPIC ANALYSIS CHECKLIST

Sample number: 0 ( O•A ON

Sample Location (Well Number): - S'a\\¢tD

1. Representative sample collected. Date/Time %H I' i0 / Oc"Z2-

Sample collected by: Chj 3_.lakk
Printed Name

/ @ ,'i at0ure tu) Date: V9/:: 7-Za•

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers onl

Sample sealed by: " Q.•\a.C / -

Printed Name I Si. ture
Date:________

Note: Sample containers may simply be sealed with red duct tape and initialed by the
individual performing the function

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector #

Performed by: I- M¢ CI
Fermi 2 RP Printed Name Signatuý

Date: ________



WR EF1 04-052
Page of

Attachment 1, Page 2

Sample number: [67"-- •? 6090 cV0

4. Sample counted in accordance with 65.000.115 "Operation of the Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Performed by:
Fermi 2 RP Printed Nar e

Sip~gn e Date: __-__-O_

* Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.
If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radiation Protection Supervision or
delegate.

Performed by: h/ I1 1i4 V tI'@,Y A
Fermi 2 Printed Name
Radiation Protection Supervision/Delegate

Signatur4 / /" -4
Date: _____

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer

Remarks 1f1. ) rf(o %d L()614 Almj4)vy /
J~#'( '762'

~f~/Q ~/~62Ky
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Page a 2
:!ample. ID n EFT.-2S0804W04. Acquisition date s f8.) U (.3 8 !:5.S1. 3

Fermi 2 Radiation Protection Gamna Spectroscopy Report

.Sample ID: Num.ber; EFT-2SO08048

Sample colec-tion start date: 4-AUG-200.'04 0:w22'0@.@,
Samp:le co•llection end date a 4-,AUG-2004 09n22WO00,(:]
Type of sample U, 1 L Mari. Liquid
S..'ample quantity a4 I,..0+ c.c
Sample geo:,m etry 2 N2~LL Operatop-. LKiT,

Detecto:' number 3 D E" 4 Acquire date :18-AUG-2004 :533.15
Pre:'est live time N 0 O030:00.00 Elapsed live time u 0 00:30200.00

Elapsed real time a 0 00:30:00.98 Percent dead time a: 0.05 %

Detec~tor' number n DET 4 Yearly cal date 12-APR--2.04 09:17 0 0,
IKev/channel . 5, 00115E-01 Zero offset; -1 44471E-02
Daily cal dI ate : 18-AUG-200.4 1.:1:45057

. . .-.. x.**•:..-..j;.Peak Search Parameters .. ...

Star t channel 100 End ch :~ane u :.4096

leighth sensitivi:tOy N; 5.00000 Shape sensiatl ii:'vty 2 i"0.00:>00t
Maximum number of iterations to resolve multiplets : 5

.:.-*.*.,-c-....-....-.N.. ..-. c..l. Nuclide Identification P aramretersc a.-x...... . .......
Energy tolerance 1.,25000 Half-life ratio s: 10.200020
Abundance limit n 75.00(:00 Library ; dacmaste ".,n1 ib

Efficiency file N EFFD4_.4211 Effic-iencies at : Peak energy

Pk it Energy Area Bk.-gnd IFWHM Channel, Left Pw Cts/Se3,c :%Err Fi. FIt

S0 66.57 44 8 1.60 133.15 12 1 26 . 2 44..4
2 2 5:1.1..36 8949i 1. .62 1222.81. 101 14 4.9,4E-02Y 1.9. b6l /1'7)

3 609,.87 28 30 1.8 j299 121 15 :1.5~6E-0 .. 4 6 .6
.4 2 1460..74 :102 0 :1..1 PE2 2932 291 4 17 5.67E-02.....ifll



oil Time 1.4... M 3 1:33.

Post-M, ••. ID: Peak !'tS 0 i; e a'•l t,,. h :.. :e, p,.'-1 t;e ; ,'":

Piag I.
Ac• .:-qu•t i.s.!!i. t.:ion Time "=" "f .18•'.., .. :.•i,,-.A JG ...-200-••¢ii4 M U M..: '7; i : !;i;.; I

it Energy Ar:•"e a B ... g nd FWH C .1• •:han e L ¢•r i ..ef P" "%E' r ?1 i;', Fit N u c I i d e

1 *J. 5,"
5136

89

102

38 3 ,60 133. 16. 13 6 :1. /.4' 4.4
49 1.62 :1022.81 1.015 1.4 :1.9
30 .. , 2.. . 3:1.9 :12:0 15 4G.,,

: 112 2923.22 29:14 17 9. IK -' : '."



SMu c- i. de Lin A C t v :1. "y e A.v t Re port

Sample 1D a EFT-S8£0040.4

Nucl.:ide ]"Type n,: ,atural.

Acquisi ion datea 18-AG- 20 :0

Nucid.--
K-40. ~ 1460.81

Area1
-I02:

%A %EfT
106,8, - 2.389E+00 .

U.c:- c Cte" , .' d Decay Ccrr
.Ci .. i / c '

6,.00 ( :: 8.,-.-0.'7 6,, 004-0.7--,:

I--Si ma
%Er o'"'"..
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FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: •:•- Z )OLq~

Sample Location (Well Number): 2i•.Q4

1. Representative sample collected. Date/Time CO60o4 1o, / 0IO

Sample collected by: A §ky,, / •,P1iL_-•.4.e*. Date: 6z-! •t.
Printed-Name / / inature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. -Prepare sample ?_ 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: 4&Y'- -ooA\cA& . Date: 9- I-
Printed Name "ia e

3. Sample counted in accordance i 6.0 .70 or 79 "Operation of the Packard
TRICARB 1000 or 21 OTR".•,

Performed by: &--- ( , . -Date: 6-_ _ _- ___
Fermi 2 Chemistry Printed Name ture

4. Tritium analysis printout re ewed y Ra *ation Protection Supervision or
delegate.

Performed by: / Date:_f__
Fermi 2 Printe Nam .tr

Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks / ff. (- &!i 1



Tritium Activity Calculation

Sample Information

1
2
3
4

Sample Location
Date Sampled
Time Sampled
Sample Volume, (ml)

EFT-2D080404
08/04/2004

11:10
4 ml

instrument Count Data

1 . Date Sample Counted
2. Time Sample Counted
3. Background Inf.:

Minutes Counted
Background Count Rate (cpm)

4. Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm)
Net Spike Count Rate (cpm)
H3 Spike Activity (dpm on count date)
Counter Efficiency

5 . Sample Info:
Sample Gross Count Rate (cpm)
Sample Count Time, (min.)
Net Sample Count. Rate (cpm)

6. Critical Level:
Critical Level Count Rate (cpm)

08/25/2004
10:40

10
7.4

3078.7
3071.3
9572.3
0.3209

6.8
10.0

* 0.0

2.0

min.
cpm

cpm
cpm
dpm
cpm/dpm

cpm
min.
cpm

cpm 0

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirqn4m Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.41 E-06 uCi/mI
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) = Sample Net cpm

Efficiency x 2.22E6 uCi/ml x Sample Volume

MDA

Date _____

Form 76.000. DTC: TGCHEM File: 1319.02
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FERMI 1 GROUND WATER MONITORING GAMMA
ISOTPIC ANALYSIS CHECKLIST

Sample number: •-•" •C•O•4Qr4

Sample Location (Well Number): Z "Q

1. Representative sample collected. Date/Time ObcO4 l/o4 / :l1o

Sample collected by: I :3ýrJk/ X-i :qI/n/A
Prinled Name / S&Ature

Date: 6a-17

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: 3 3,b,
Printed Name

I/a-
Date: _ ___ ___

Note: Sample containers may simply be sealed with red duct tape and initialed by the
individual performing the function

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector #

Performed by: I. -M C•/
Fermi 2 RP Printed Name

SignaLf'e Date: • 17-O!
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Attachment 1, Page 2

Sample number:_______________

4. Sample counted in accordance with 65.000.115 "Operation of the Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Performed by: M, kC6 Date:_________
Fermi 2 RP Printed Nam'e Sýigature

* Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.

If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radiation Protection Supervision or
delegate.

Performed by: '"l("A 1"d\ L % , / i , 4/ .,L ,/Date:6/-•"T >.

Fermi 2 Printed Name Signature
Radiation Protection Supervision/Delegate

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer

Remarks
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Minimum Detectable Activity Repart,(continued) Page

Sample 1D m EFT-2DO8040"i Acquisition date n W-AUG-2004 1302W6

g nd"
U I.t,,

X' E i

X E

P 1 *ý

CI W's
C S - 13

BA 14 C

LA14

C E 1
P R 1

N 4

21

WI

2 7.

il,

20.

9.',

I:55:,.43

12323

255AI.12

-343. 5-

148 .1
9t 1 '. ]1

550 2-7

3 . 27

14.76.

6 .~ 2 `

(ci' :c cy)

II. 6866E-Ii

H~lf-L Ii. e t oo sho :.~r~t:
Ha f-if e tooc: whocr-l:.:

:1.00 4 0

1. 149 -0

Ha f-ife too~c ;Ihcof*
HalfLif to shor

9.: 19 7 4 E i - J 0 ~
2.6462E-08

5. 2 4 2 E -

2.2299E-07

1lr.0747E-06

3.8 12 -0

Hal'-Lif too how



WR EF1 04-052
Page__.of

Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: 4 -• "o 4

Sample Location (Well Number): A` "(% 0Icv.)

1. Representative sample collected. Date/Time •) /

Sample collected by: c(, -ain,/ / A i,4L]g, [dJAA. Date:#
Prited Name / ..ature

Note: Qualified Fermi I Personnel or other qualified individual will obtain samples

2. Prepare sample _: 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: Aaxw,ý / Date: -
Printed Name /§ipjtur

3. Sample counted in accordance with 0. or 79 "Operation of the Packard
TRICARB 1000 or 21 00TR".

Performed by: •' ' -c• / Date: &--
Fermi 2 Chemistry Printed Name Si ture

4. Tritium analysis printout revie fedb Radiltion Protection Supervision or
delegate.

Performed by: w Ix I A Date:0
Fermi 2 Printed Name , Sigae
Radiation Protection Supervision/Delegat& 7

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks A16('



Tritium Activity Calculation

Sample Information

1.
2.
3.
4.

Sample Location
Date Sampled
Time Sampled
Sample Volume, (ml)

EFT-4S080304
08/03/2004

14:23
4 ml

Instrument Count Data

1 . Date Sample Counted
2. Time Sample Counted
3. Background Inf.:

Minutes Counted
Background Count Rate (cpm)

4. Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm)
Net Spike Count Rate (cpm)
H3 Spike Activity (dpm on count date)
Counter Efficiency

5. Sample Info:
Sample Gross CountRate (cpm)
Sample Count Time (min.)
Net Sample Count Rate (cpm)

6. Critical Level:
Critical Level Count Rate (cpm)

08/25/2004
10:10

10
7.4

3078.7
3071.3
9572.3
0.3209

8.1
10.0
-0.7

min.
cpm

cpm
cpm
dpm
cpm/dpm

cpm
.min.

cpm

cpm2.0

Minimum Detectable Activity

I (Bkg cpm) (Bkg cpm)

Minipqnm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) = 1.41 E-06 uCi/ml
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) = Sample Net cpm

Efficiency x 2.22E6 uCi/ml x Sample Volume

MDA

Date (5-- e_ - d

Form 76.000.39 DTC: TGCHEM File: 1319.02



WR EF1 04-052
Page of

Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTPIC ANALYSIS CHECKLIST

Sample number: LA- bb53 4

Sample Location (Well Number): - '5,1QNIob.i

1. Representative sample collected. Date/Time S]3i O31- / 1AZ3

Sample collected by: AMI, $Q• k / K , - Date: QW-/7'-27lZŽ
Printed Name / Sgýature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: ,n itedtaN //
Printed Name /( Si ature

Date: 8-V3O.

Note: Sample containers may simply be sealed with red duct tape and initialed by the
individual performing the function

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector #

Performed by:
Fermi 2 RP

Date: _'__7 ___
I

Printed Name Signature



WR EF1 04-052
Page__of

Attachment 1, Page 2

Sample number: Y / C3t l-/

4. Sample counted in accordance with 65.000.115 "Operation of the Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Performed by: /-- M /C
Fermi 2 RP Printed Name Signature

Date: _-__-_0__

* Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.

If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radiation Protection Supervision or
delegate.

Performed by: (,L t" j i P- ( , , /.Al ] 4" tj, lg e q -'

Fermi 2 Prined Name Signature
Radiation Protection Supervision/Delegate

Date:

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer

Remarks Af&/ Remarks /4'-e1y~,/ C67 /~()\7' 7 [?/ {',("fy/

V If



1::. ED .1 CE ICI f1 d 1. 2' i': C- 4.13 R* P

(S ;Pf 1111 f*I "B 1:r E.) Ci 1, F" f f I 4 ýj f)1Y''3'.ý .. 1

2.pi t*:. d~ -.1 P" U 2 0j 4 .1.4 2 3 00,

... ....O .......... . . ..... ...... ...... ..... ... .. . ..... .... ...... ...... ....... ....................

...... ... .... ... ... .... ... .. ... ..... ... ...... .. ... ... .. ... ... .. ... ... ... ... ... ..... ..... ... ..... . ... ... .. ... ... .. ..... .. ... ... .

.. ... .... .... ... .......... ........... ...... .... ..... .... .. .. .. ............... .... .. ..... .. .... ... ... ... ...... ..... .......... ........ .



Sample 1D) N EF'T-.'•SO.3080'.: ';"i• Acquisitio'n d.a.t'e g I,6--AUG[-200i].•4 W w'.;5 w1

- Fe' mi : i. :• a i . L 2,,"• . cti:::.-t : G. Spectrosco•• Ga. , ;.,Aa S aeK::.:' c, ., ' Re port:

Sam.••'ple 1D:! N-um•,bers-', E!F"f-.4SO8030J'.t:.Zi•

p..le c... .. ec. tio... .e,, d te a 3-AUG-2..04 140.00

Type of samp::le:- 9 1 L Mar:i.• L.iquid

Sample geometry n " L. L. Opier.ato .a c, r: LKM1

Det.etor nuCmber DET ) Acquire, date .18,-AUG-20.04 135 5.04

Prese'.t live time N@ 0 o,33 0,00," Elapsed live t"ime g 0 0030 '0 ,00

Elapsed ,real tim : 0 00:30001,,(:i.00 Percent dead time P 00,5 1%

De'tec tor nrumber n DET .4 Yearrly c:al date 3 12.-.-APR-2004 .:19 !7zi .,.0'..
K e v./ch ( 'NI",e V . 5. 001 15E-01 Zero ofr" fsetsi -1. 4447 lE-02
Daily c:al., date : 18-AUG-2•-004 11:s45:5.57

~~ ~~~:¶~Pak. Search i:Par. wamet;e'rsi;:iw:. : .~.

S't•rt cha .nnel i 100 End char'nnel o 4096

Hei'.:,:i. ght sensitivity n 5a .00000 Shape sens. i'tivity : 10, ..']i '1 0..0000
M,."ximum "nurmber• o'f: iterato.'i ns "to resolve multiip.le's z 5

m .x.•.-x . .. uclid.... .. t. '.... . i:d Ifde'n t.ificat io n Pa'a.:.a rame"trae' *s . * *.:.... ............ ,

Ener y t:olera.nce :. 2I5000 Half-life ratio : 10. 0000
Abu.ndnce limit , 75.00000 Libra ri y g dacm.a-ste'v-'-

Ef:'ficienc>y file a EFFD4..211I Efficiec:'ncie',s at u Peak energiya

Pk it En,..ergy A'r', BkgT.,nd FWHM Cha'n'nel Left Pw Ils/See. %Err FU

21 0 559.253) (3'f 17 0.9 14)218.34 1.1 1 1; s,, 2'.01E-2 2S).511 o7(h4it'0

4 1 14 16.1 6' 2.4 2925.00 29:)18 1.4 125~4~4 ~2 i ~I+I



m::ple Title n EF. -4S S3 .304
Decay Tim•'e = 14 2P3:30:15.04

.A.cquisitio. n Time = 18-AUG-2.:4 :. 53:15.

Post-HID Peak Sea'ch Report

ApNea Bk-•,grnd FWHM Channel Left Pw %Err" Fit Hue Iide

tI1!. 20
559. 2a.

1460,.87
i46i .63

107
36
22

41

56 2.76 1022.A48
17 0.97 118q 6

7 21,60 2t923.49
6 2. 44 R925.00

1013
:t.114
2916
2916

21 2. :1

14 45.5 2.19E+00 K--4
14 2 1.3



Siampe M N EFT-..400304 A~c:qui.s-ition2 date 4 1t.8-AUf,"LG.-200'O4 13N53M,:i

K-...40 4 n. '! :
22 :". , 7 2 2 ., 13.33 4E .-. 1.3 E :. ,0 7l4 (.; 7 -4 5. 5 ,, !5;'

FlawnK "N - W I.
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Rejected Re pop.Lt
Sam'ple 1D :" EFT--4S080304

Hl..a''..f-.L if e
N-.or:.l i d H.:•' ,-alf- life Ratio
FnI 1.1 09. 74M 19 6 , .69-

% A bund an,•ce s

Page n '
A:'cquisition' date N 18-AUG-;2i.Q04 1353P15

Enregy K A M.
51!1.800"9.I3 46

Fou~nd = 100.00

A 2,-.76

571.3B
657.03
6'.65.•31
740.12
7.1.. 771.7

867.63
1.!29.87

:1212.. 72
:1216.02
1.228.52
1.439. :1.3
1453.60
1787.67

% Abundances Fou:nd m

44.,70

0.14
6.10
0.39
0.12
0. i2i
0.12
0.14
1.63
3.84
1.39
0.33
0.13
0.33

7 3. 7

Activity I-S i gm'a

1.,000E+35 20.9

3.,475E-04 28.,49

--- Not Fo u .nd

--- Not Found.

--- Not Found.---... N otL Found ......

--- Not Found ..--..--..... Hot Found ------...

--- Hot Found
--- Not Found ....
---. Not Found...... Not Found .....
..... Not Found ....
..... Not Found ...

R:;e jected b,.y

DecayAu.
D e cay, A b•..,.1 ,

F].ag', "m," = KeylWi'.ne
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• :?. 5:i .? 0" 6 2 •, i.@CCo *4,"! :1 E¶.:1. 3':L 5,° 9.37L-CtC 2.•i, :1. 4,'7.4E+.C-! .F
S53,.• 3. 17 •i,, 1 1~i1. :1. t1:4 :i..13 ,3. ~i..-3.4 4.a 4fH+ L.3 ''
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-f,: ca,'• l J. t', EF T-l . S8 3 4 1::,:,r,-)J ', ' AUG 2Q, + 1 t'

I*c, M OX. id M. -'" Xu• *'A XteV : P'. 3ý. .3 i V d. :::l .)K ''A

3LE-. 7 .. , ,.,7 , . 9,.:'" * ".7 9'l: -U03
J... 5.!.,,. I.. f-life oo Asho1rt

l .. 1 ,5 I.. f.L i fe t...o .. o..

H.f"I .LI 7 5 64f,,J.f. cH af-Life t:oo f.ho'C-
R-1 1.2 G. 42.4 2 1 l. f-LJi. t.:oo ih. o t

S 86 8 53. 95 1 C! 41. 074 E-
R.-F,-5:. "1. 2 0 0 6r.: 81.. 2-4 713E-.

11 -...54 :"S .34Al 8 3 9. 4 5:1. f.-:.'...c"
C0..C.-5 I.*7. 1.2 38.2 2 "` 2.1. 13 5 4E.K.Q8

5MN.-56 01. 1,10 9 1. 1.'. f-lJi.f(:-, too ihc, A.':.
Ii: Pt'.•""5...6"5 41, :i. 221,," 036Ci .",,• 4 :-•. ••l ,E..

C.--57 0, 8:1.0 6 7. 9287 E-.09

FE--I .51.099 ., 22 2,. 58.7E.08

C0- 0 E2, 13 2, 4 9 :1.. -4Gl .:1. .--.O,0 8

C- T----64 8. :1345. 1--laJ. - I -f (. :. o 1h or't-.
N~i .-*-65 :,, 1481[.8 4 H**"&.,f--IL:i. fe t~oo smho-rt
ZN..-65 :!.4. :1 :1. :1. 5.5 2 "*1*:. 2 0:. 8 E.... 3-

Z1,11-9 i8l 43 G8 163 . f-LIJ f e tC. shPt'.-
SE-... .75 36, :1. 13G.09 1. 43 5 8E---0 8
AS 7 , I55:9. 1- al'I. - :I. fe too s.h or t.

1 --l I F.. L. J-fi Uot

*S (It. I--I. I -F --I J. -F t. -I::c: (:. t

T.1 -- 5802, 1 16 1a l f-fI . f l:;oc: Ihc)-,
R.. 5 18 3 2f1- j5:i. 1:f 0 b *o sho -t

K .8:.-- . -MI... :i. fJ. too shJ.o.,"ttoo

H f-8I J. -f5!.,I 8i- <a!.-.,i~~ t o !- ch'.. t:
SR.'., 3 4 2) !-- 5i 9 1 I. -f 1J. :fet o5E,...88

R -S86 :.4 :6. 2 !--1 7 , -f :L. J. 989 u: .(.' 7ct

2,'R ''~, f(.D . 9 0,3: fH...-LIJ. fe t; o C sho't'1. c
9B.-S!! 0, "1. 82.3 6a f Li e "b o s c'

8R"8 2', 2 -:3 1 a f...-LJ. fe t.o.o .-s ho' -f'k

R10.9 0° 31o69l d 1.. f-LJ, -fe J"boc, (Shori:

SR"-9:5 G:.0 ,,G el f...-Li. fe ho ho r'k.
.. ..-. ... ... 7 :. ... , .. .,.. 5 E-.



Minimum Detrectal..e Act'.ivi ty i Rep .ort o.ntinued) P..4age :n 2
Sample{ TD : EF--T-4308030.6 A'cquisitiorn date : 18-AUCG-2'}:004 13n53215

~: ~ S.

N R - 9-:

NB-95.e

ZR-95
NB-97/
Z R -.- 9.•
N C) 9

"'"C .-.991 M
TC..-101
RU - 10'3

TfC-104
RH.'I-I .- 105
R;'U- 1.05
RU6. 0

CD- 109

9B-1.24)
S.- :12. 5

TE....1251M1
TE-. :I 2

TE-127rXE ..--: i2

TE-: 12719

BA- I W

1.'--13 1.
TE- 13111
IT- 13 V.

TE-:i. 1:3 2

>1:-'-.. :! IF;BA- ! 331
1 .:- 13:t. 31

i: .~ :. 35

TE-1:. 331
X E- 13 '3

I1- 134
T E - 1i W'4

1[-135
XE..-:1.35

10,.

44.

14.,

0.

(722.

2,,

3.

(a l

f.
0 1*

18,,

26.
34.

13%

356.

30.

30 ,

0

7.

25.,

.1

0,,

590.28
266.,90;'
702. 0 '
765. ..79

2£ 3 5 .9

657.,,90
743.36

739.586
140.50
306.81
49'7.,08
357.99
3:[8.90
714.50
621.84

88 B. 0 '3
937.,,48
391.69
158.56
563.,93
602,,.71.
427. 89

417.90
57,, 6(0,

2.02. 64
459.60
695. 88

536..09

364.,,48
:149.72
"773.67
:163.9.3
667".69
228.1:6
302.,,84

5;2:9.87
912. 58,:

8..00
233. 22
604,, 70
884.09
210.47
268.24

1260..41
249.7 '6

-17; COP

MDAuCIi i )

Half-Life toc: shoy'Pt
Half-Life too s!hor:':t

7,235:1.E-09
1.0. 34 !E-0:3]
5.8993E-07

1.7;234E-03:.
Half-L~i.fe t~oo short:
Hal,.f-L~i.fe too shorPt

. 9533E-06
Half-Li.f too short
Half-Li fe too short

1.11 1:1.87E-08
Half-Li.fe toc, short

Half-Life too short
Half--L..i.fe tboo short,

8. 0766E-08
3.2;.909E-07

2.7032E-03
!. 2438E-08

1. 9162E-03
5.1036E-0"7
8.,0068E-09
1i. 1572E-08

4. 0443E-06
Half-Life too short

2.,9293E-05

i 5137E-06
Half-Li'f'e too short

3,,397SE-07

5. 4063E-07
Half-Life too short

6. 8117E-08

3.7116E-08
H-.alf-Lifle too short
Half-Life too short

1.,0739E-06
Half-Life too short

1.9132E-07
4. 3196E-06

2.4774E-05
Half-Life too short
Half-Life too shorPt

2. 7330E-07,ý
8. 424111-06
7. 566.4E-09

Half-Life too short

1. alf-L.ife too sh :::o Tt:
Half-L.i..fe to.....o sho...t
Half...Li.fe too short"
Half-Life "toos h..: rh1-;



Minimum Detec'table Activity Report (continued) Page a
Sample 1D a E,-FT-4S@08'30-:"4 Acquisitionr d,:ate n18-AUS-2.."004 13w53:15

Bck g nd.:

13 *'.*'

IS. (! 4:1.

!-13
C., ..• - 13 "..

XE1,- 1 34

I I-) 3I

BIA- 13
CE--139
C B-- 13 1'

B A - 14 C!
L A -14(..
B A -14:1.
C E .-. 141.
L A -14:1.
BA-142
L A -142E.

C Ei I Q'S

CE,--I 4A

N:1:... :. 4I

PM,... 148
EU-..152
Ei U.-. 154,'
EU -.. 156.

TA-182

RE-188

f1 G-. 2 W]'

T'I-2 I8
PB".-212
B 1-..2 1.4

RA-224"
R A .-..2 ".:* ,

"TH-22.8
PA-234,'
"'"H.. -2:34,
U-2 :,•35
NP-239-*,
AM,-.24.4

T,

0:1.13,

20.

0.1
27.

201,
24.

il,

20.,

2.

0.

36.

;24.

11.

013.

29.

12.

3..

36.

26.

Energy

:: gkeY)

818.,5 ',2
1313.0OP

455.49i

1435.86-,
258.,31

1420.50
165.85

1283.2•3

53"7., 32
1596.49

190.22
145. 44

1354.52
255.12;};
641.17
293.26

133.54
1489.15

91,,10
5 50. 2-"?

344.27
1004.76

6 46. 29"
482. , 0.3

1221.42
685.81
155.03
2 79. V13
5 69.6
583.14
2.38.63
609.31
351.92
240.98

186. 2:1.
338.32

84 '-: .37
131.20(''
63. 29

143. 76
106. 1,.;
59.54

MDAi
CUCCiic)

1. 4757 E-03{•,:
Half-Life too shcwt.'.:

8. 1678E-0

Half-Life too short
Half-Life too short-
Half-..L.i.fe-: too, sh,':•''t
Hal;].f-..LiLfe to;,:o s.•hortb

1I,,,0320E...08
Hal'.]f-L:ife too short

6.,9171E-0::8
3,. 8389E-06'

Half.-.Life too shor-t-

Half-L~i.fe too short
Half-Life too showqt
Half-L~i.fe too:: shorth

Ha..lf-L~i fe too short
7. 5892E-06

Half-Li.fe.: too short
:1.,0:1.7SE-07

I.. .39 E-k08

2. 5988E-"08
5.2:.42.E-..08
1., 8771E-0-7
1.,,12,"82E-08
4,.37@1E'-08

Half.-Life "to:o short:
Half-L~i.fe "too short:

1.,,237@'E..08
8.7547E.-.-.09

Halif-Life too short
Ha•lf-L~i.fe too show-t:
Half-Life too short
H,:aflf-Life 'too short

3 (.016E-06

2.,2957E--07'
7.,,0279E--.08
1,:.12:7!:.E"-06

Half-Life too short

H+ 1 .1 6I 0E-06

. 8509E.08

3.59.49E-06
1 8249E-07

0

0



WR EF1 04-052
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: F-ý-7 bi0b 30

Sample Location (Well Number): L4")Cr2

1. Representative sample collected. Date/Time S136(ý / /lbOs

Sample collected by: Prne Name Date:.L&/-3-
Print ed Name / -•- att~re -

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample _> 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: .. ncoo /l ,.•& Date: 3 1 W- k,
Printed Name

3. Sample counted in accordance with 7 . 00. or 79 "Operation of the Packard
TRICARB 1000 or 21 00TR".

Performed by: J c .( .%6 Date: 6•-7('-- '
Fermi 2 Chemistry Printed Name i e

4. Tritium analysis printout revie ed b adia on Protection Supervision or
delegate.

Performed by: t flVI t14kA ate
Fermi 2 Printed'Name aSj e
Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks ''7 J f Ibi



Tritium Activity Calculation

Sample Information

1
2
3
4

Sample Location
Date Sampled
Time Sampled
Sample Volume, (ml)

EFT-4D080304
08/03/2004

10:56
4 ml

Instrument Count Data

1 . Date Sample Counted
2 Time Sample Counted
3 Background Inf.:

Minutes Counted
Background Count Rate (cpm)

4. Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm)
Net Spike Count Rate (cpm)
H3 Spike Activity (dpm on count date)
Counter Efficiency

5. Sample Info:
Sample Gross Count Rate (cpm)
Sample Count Time (mrin.)
Net Sample Count Rate (cpm)

6. Critical Level:
Critical Level Count Rate (cpm)

08/25/2004
09:50

10
7.9

3267.5
3259.6
9572.3
0.3405

8.4
10.0

* 0.5

2.0

min.
cpm

cpm
cpm
dpm
cpm/dpm

cpm
min.
cpm

cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)
Minirpqm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) = 1.37E-06 uCi/mI

Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) = Sample Net cpm MDA
Efficiency x 2.22E6 uCi/ml x Sample Volume

Date 3-Z -Z---

Form 76.000.39 Alt 1 Pl1 DTC: TGCHEM File: 1319.02



WR EF1 04-052
Page of

Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTPIC ANALYSIS CHECKLIST

Sample number: ET• 'A½(ŽO3O04

Sample Location (Well Number): LA ').ap

1. Representative sample collected. Date/Time lsl'oq / iO,51

Sample collected by: A", -ý-lkPrined Name /
/

St 4 dý q,, , St.,l Date: aur7-ec-2Sidt-uie-

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: -. • Date: % " S 0-o

Printed Name kSikare

Note: Sample containers may simply be sealed with red duct tape and initialed by the
individual performing the function

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector #

Performed by: I-- AA ý 64
Fermi 2 RP Printed Nhme

S§ignature 6"' Date:_ 6-___-O__



WR EF1 04-052
Page of__

Attachment 1, Page 2

0

Sample number: t25'17"- 1/D 0o5 0 '0 1/

4. Sample counted in accordance with 65.000.115 "Operation of the Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Performed by: L -14'4 (1'
Fermi 2 RP Printed Name Signaf,6r6

Date: __ _/_- _ _

Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.
If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radiation Protection Supervision or
delegate.

Performed by: V /] 1 " Date: •j2/Ž
Fermi 2 Printed Name Signature
Radiation Protection Supervision/Delegate

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer

Remarks Q 1~{ f7/) t /b6()~ k~

0



DE T ROIT EDIS N Fi I-; POWER • LANT ...-. 04 1.507:1:6.,,77

'Il
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Sampl End: Times B-A::00 105%0;"0.00i)B

i ....... ... .............................

IICU i%,, U':I

P A' 6 E , ,,:o f



fampi:: ,!,::. TD a EFT-4 u I) '. Ac:-quisition date a k 8-AUG-2004 15w.7s.p

Fer-mi 2 Radiation Prot-ection G.-ama' Spectr.oscopy .p

Sample ID) Num'ber.,'"s EFI:T...4 @8J-[304

Sample coll.ction-t• r t dates 3--.-AU .-2004 Ci 033 3 . OW : 5 . t:
S :,.mp colle,:::'ction en.:d date a 3:-,A.•UG-2004 1006';0 t:0.i00.,,-

Type of sample 1 1 L Mar.i., Lpiq,..u.id
Sample quan, it a 1. :,, 0400 I .:(aE+0. 3. cca
Sample geometry . N L. Oper"-'h org. LK.!''I

De-tect 2. e : :1 DE] T A.1cqu2i.re da2 te :.- :.-AUG-2004., :. ,,,732.5.,02
Pre'.:-17set live time , . :3 Ela,.p-sed live 22me ,3. ,003,i0 ,.s
El.-.psed 'real. tbim re 0 OW308 30:81., Per"ce'n.,t dead t:imr.e a 0,85 .'

DOet.ec'tor" numbeT" D:E"T -4 Year-l~y c-al! dat~e s; 12.£-APR-:2004 0..:9z!.7:00.00

Kevich an2 e 5,.001.5 E - . 2 Zer2o offset: ..... ,4447 r
Daily cal date N .8....AUG-2004 !.4535 57

Start chann"el :1.00 E'nd cha:.nn~el. n 4P96
Heig[ht sens•..•it'.i~v~ity N 5,'.080.0} Shape sen0sit~iv~i~ty ;: 10.00000g•(:)

Maximum nm~:ber- of" i.terations "to r•esolve mu..lt~iplet~s s 5

Energ•'"y tol.e'rance a 1.,,2500}-.(-'K Hal.f.-life r•at~io v 10. 00000, u:}:, .,. •
Abu'nda'nc'e l~i.m•i~t i 75,,00.000.•( L~i~br•ar•y 2 d.ac.mast~e'r.nr-lb
E'ffi":ciencey .ji].e EFFD4,m•2!.1 E'f~ficie'nci~es': at, s Peak., enaerg•y

P~k i't En-,erg!iy Arviea., Bk-'gjnd FWHM Chann•.:,''el Leftl: Pw C'tsiSec %•E'r"r Fit1;

1 0 510.57 1 . 42 :.8 1 2. 22 ,012 19. 1,)4,-ea'
2F 0 6 0, 9 .7 4 9 5 1I7 2-.,5 7 1 2 1':I9 .6 5 I W O8 2 2J 5 . 2:7 E ,- 0 2' 1 5. 0,,8 1,f3 1-
3 0.( 1 4. 6 0:.: .), 6 4. 7 9 5 2 ., 5 5 2 9 2..@ 1~:S L• I 29 1 5 I!.S 4.,, 3 E ..- 0 2.: 1 .• , 9 b o y ;•



Decay Tim 15 -•0 1M .5 •
Page a I

Acquisition Time = 18-AUG-2004 15NMI10..,

it Energy A:i rea B.-k", .- gn.._.'d". ': FW'••H M Channe Lef•• , .. :. i . .. .,t" Pw. %:,•i• :E'rr F" it 'I Nuhc 1 :i w..5e¢•

510. . 57
609.7

146@ 6:j4?

1 ".
954..

.....W: :, 1.8 .02..22 510 2 19 18. 5

5" 2.55 29 3.01 29,15 1:8 .2,"



Sam.".ple 1D N' EFT-4D)808304 Page aAcquisition' date 2 18-AUG--2004 1!5N27N?:II

Nuclidce Type3 nat;uw•.l

Energy-4I. L!
Unc-orrected Decay Caorr

Area %Abn %Eff uCiicc uCi/cc
"79 10.,67 *,: 2. 389E+00 4.6•58E-07 4. 65SE-07

I-Sigw.
%•Error
12.ii 9:1.

Flagn~~~ "K -Kyl
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N u c... :1. J. d 'T y 1:-.t t.. ;.,ý f, *11.

J d J. V
J. 0 iE + 0 5 Y 0 o

... .... ....

"i, o t i. J. y 4 E, 5 J::-'

i.-i C: "G V :I. -,--i t'ý i.-. - tO

F'J. K 1 J. -f d
:1. 1:.-- cl

.... ... .... ... ... ..

4 /.. ., I:. 0'

1 ("D~ ~ Ir~-:
:1. ~

1-,1 1. ..1. i J J. f J. b 1 J. rai



S-a m... : 1D , .. ...-.....
m:" . :',).Q e II.) : '-. "• ..:'.•5•4 Ac(2:I qu.is :itio.•: : n .1 ; , : .. da .i ..n- 8- U G t ,2004 1 3 7':; :1

F" - .I 1.

fkIJ ---1. (.5:5

10. 74Mc
I. ... . 5, f - . i. V- ::

1k,' a .- :. ::. c

:I.: mc" ! , C 511. *193. 4,
Foun c:' 4.4 " , : = , 00 .0

u c-: cc:) %P:' : .R eje.cted, by:.
1.00@iE 4-35 :1 . 1. Deaccal -

r;:c:, ;:2;....::"", :i},,,. :; .... t4 9 ; ,8,' ::, . ..-, :+ ,,:~z ri.. p-."j ...... .i,t 7: b 1: r.:II4.+"g ...... 2I"•t..+,

610: " ,, 5.30 57.05•.-0.7 15..-
Abunance Foud -.92:

B -:21.4

T 2}.,8., 1•

:1. 4 , :4 :

:1. "i , :
137.67

z ..j(, ,, X.l;i

14 4:

. 1..: 0

4.1. 1,/: i15.80

48.4

1.00@E+3 153.0 Deca

No t Foun........ N oi+.. t: F:"o.:u•.n d ......

( bn. L:imit 48 8%

....... ' t:. I,. Cd ;-.: st'"•(I ......

....... 11 ,+:,4 F m +,. "' .....
I, L.. II.. t :: .• +i *4U... ........ )



Sampl.e ID EFT ....4D80304

En''•erg "A.!i r e a Bk-.gn d F W H i

0 51B,57 101 42 1.84

0 60 .74 95 7i 7 I. 2.:57

Fl.aw•s: "'T" = Ten"t'at~ively assoc:iat•ed

Ch(annl" Lef w Cs/Sec %r•. r .E" F a iJ s

10a2 i.~22 :1012 1W 5.58E-02 i8.5. fa.s'd0.7

1219.6 1210 22 5..27E-0.2 15.0 4.38E+00 -F



I.:)e '' ;: t 51.d :t.;c: " F' e-r, o :1. 2' 11kM? V? p:o"" ....... *....... ...... ....

5 Detroi EdisonFermi 2MDA Reprt, Genrasted 1.-U-04155219

at a*i w~3 a**.)** <:*** M*.V.WM* a***A. .
÷,-Sam''ple:.- ID a, lEiF "T '"-4.D@(.:80-)30..,-

Mi. n i murm 1> :: ;:]': f; I i. " . e p Aort'

B C , i nd Energy M D fA-)
d•-'.- "" mi K.'ev) !UUii/00".

N A' .- 2 Z' 61,. 12"74.54 8.,,3089Ei~qii.-09'..VIA12." LA 1368.3) 17.1.1 1. t too shnTz

M .K" . 1014.,44 Half' -I fe tio short

C11 C3 1IG 2 42 H l -L f to 5h r:

:-41 0. 1293.64 Half- i f e too short;

CR-51 28.r 320.08 1.0727E.-.
NC-5/ 12.. 8234. ,3 8 .7763E-. 9

C .- r..p 21. 1238.25,, 2. L3202EE-.(88
IM 4 . 15 6 1. .810.69 a f-Life too short
NI 3456 39. 158.3,,38 4 ,, 2428E-06 t - h

C.: : 2 ... :1 .. S t.25 1 --0 h9
C.O-56 11. 810.],76 9. 20."66E[--0'9
FE-Q.: '5 131, 1L099.,,22 2. 3281E-08

C'-60 13. 1332.49 1.16115E-06
CZ:U.-.64 0 .' 1345.90 H-al f-Lif e too short
1,2I-65': 0.@ 148•1.,84 H.1alf .- 1..ife' (:: t oo s hor't:

ZN': -65 18, :i. 34. a ,5 2 a 4896 -. 08
Z --6' - M a. 438.63 HaI f- 1 f I i'e too sho rC ,"
.3SE ....-75. 34,3 0 I3 C 1.4016E-.0t

0. 559. 0 I a I H f- I e : too shco'rt
BRF""'8 2 41., 71 776.4 9 H-al." 1f"-.L.. i.f1e too c sh ort'
B(R- " "8 3 r2!., 5R29,,6.4 H.tal f-- L.i.f e ti:o o s h cr-'

BI R 8 C4l5 1 881 .5 .H:al -nf 't short
B 85 0 8 ' 2.4 I II. f-i fe too short,;
K4:; ... - 3 3.1: , 513. ,,9 9 2,i.1652 E-@..-. 0K F" -" 5 M a, "I -' ,, . Ii 1..." .1-- i..:.f ."_ 't:AAL , ' s h ,:,'
KR4(A-'35M 0. a5 . Half-Li3fe too sho~rt'
SFR'-85 ;"3,1, 513.99-' 1.:1.004E-Ob.

R "14.,, 1076. 6'3 2 . 1647IE-.07
I' R ' ' ,"78 , :. :•,c'f 2..; 1S3. ,':1f"" .. t 'f •.'-, o : o .t! h ",'.''t;

,.-8'7 M 0 402...58 4 L fL ife "( too: .short
''I" '83* (i1 01 388.40 H l -ife~',A 1too*' shC:rt
KR-88 0: 196.32 al. f-Life to.. sho t
R33 :(.-. 33 , 32 . 39 I..i-3, t I f i' bc: sho o ;s'h ~r't
Y.-.S f2, :1 836.01"! 7,i;.2991: E-..0.]9
KF; R"-'8 0 ,. 220.90 Ha8l-.a.f"-!..Li.fe 'too s h a',t:

R B.-. C2 . 103.1.88 ,i a f- .i. 8too s h or rt
KR.;R """90 r0. 1118, 69 t.: I a I I iHal f:-L e too shIort,
,B-9( 831..69 I 3 . i fe tc,,:: s hoI::rt'i

R"-90M. 824. 3 l !-Li f t::o shor".
Y- 9 : I',, 202.51 Hal L ife too short

.R -. 91 Ci c4.'.'! 3 ! ..I 'l -.L f e t'C oo sho'. 3t

Y .- ".• L2 04. 9 4a 1.1. 52E-'06

S' 9 VI,, 555.60 o.- ". "--.-L :a.Lfoe too short
S R ""-2 . 1383.94 H alf "-t. Li'f"e tooc c s hort:'P"
Y-.92 1... 934 ,4. f ...-Li. o: o "... sho:,'"rt



M'ii~nimum Detectable Activity Report (continu.'ed) Page a,
Sampl.e,-: 1D : EF"T.-4DO663,:{!,03 ,} Acquisition date.: a• 1-.AUG-2004 15v27ull

COB- 103 6:.

I -36
i 1S- 137

C S -" 134
X E: - 13 %38
DI A' -- 1 W. 3'

C:1 U:ii -" 13 1..'

CG.1 .4.4

BAD- 14:7
WA-141

SIA - I A1

CE- 14.'3V

f::... 2:1.43

CE....144
PR-1. I 44
r1i D..- 1 "1,:

. 1.11-154

T 1- 1. W2,
W-:!.87
RE:-188

'H G - ,:.1-i - 0

TL-2W08

B I - 2:: :1.
'P -5:14
RA-224

RA-2.26
AC-228
TH-228
PA-.234
TH-234e'
U-235
51 P .-.239,
AM.-.24 :.

BekgnJ
S uf-r

37.

16.011

4 W

17.

23,,

1 3
16,,

0.

39.'

9.
(3,

7,

512 1

361,,

28.3

-40

16.
20.

Energy
(keV)

1313.0s

661 65
455.49

1435.86
;2::58.31

i 1-283.2£3
537.32

1596.o49.
190.•,22
1[45. 44

:1.35.4 52.
2..55 •i.12
641. !7
293.26

:1.33-5/4

1.489. 15
91.10

55 0. U7
344,, 4.27

1004.76

646. 29
482.03

1221.42
685.81
155. 0.3

279,, 19
569.,67

583. 14238.63
609.31
381.,92

240.98
186.2:1.
338.328J r4. -,`.

131.20

63, 29
143.7G,6

59.,54

MDA

I. 7850E-08
Half-Life too short

7.23827E-09
Hai•'lf-L.[.ife t'oo shorPt
H.al,.f-L~ife too "sho:'tý
Half-L~i~fe too shor't
H~alf'-Life too short

9. 7639E....09

H.-l, f-Lif.."e to-,::o short:
6.30-•X]69 E-0.•:8
3.6795E.-( .',

Half-L~i.fe too short.
-2 , 8 ;.!: 2, -08l

Hal f-Li f too shor
Half-L~i.fe. too short
Ha'lf--L~i.fe too short
Half-Life too short'

7. 8794E-03
Half-Life too short;

1.•1008E-07
9.7'055 E-09
2, 5284E-08

5.6388E-08
2.,1297E-07
1. 1765E-03
3. 8474E-08

Half-Life too short.
Half-Life too short

7.;8150E-09
Half-Life too short
Half-Lif,.:- too sho'rt

• Half-Life too short
Half-Life too short

3. 9767E-06

2. 5614E-07
7. 1949E-08
1.,0975E-06

Half-Life too short.
1.8 •:015E-06
7.,4944E..-08
2. 6882E-06
1.6-S196E-07
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Pagi!e a'
Simple ID a EFT-4DO03,4 AcquisitSion date : 18AUG-" 20U.-0'.4 14g24sU

Fermi 2 Radiation Protection Gamma Spectroscopy Re ,pt

Sample ID NurmberP: EFTY-..4D)G.'803.04@
Sample collection start date:a 3--AUG.-2004 1.t: ,0.0

Sample collectin end date a 3-fUG-.2@4 1@•s",A P.W,,
Type of Sample . L a ,, I..Liqu4id

Sample quant..ity" z 1.0000@E+03 c
S*im :ple geometry 4 i M2U..._. (.:.o :p at: 'P: ; a...a

:••e e••x x~~eY•}••'''.:::e•+• • Ace@ quisition P~aramt' e r,.;-s {•••• ~ •••••••••+ e•• }e:`:}`

Deti:ec:tcBr, number DET 4 Acquire dat 2 -AU•-:,-": ,• :14i:4;. 1 :- .2.27';

De -tec o num, berA :: DET .Ai Ya l c d t a 12-:AP-.:0p0 :i .v -@R -:..,

1 ,v/ c:h : rn e , , {;4: LI. 5 '-01 Ze o , off sets -:: 1 . 4447!:E-@2
Daily cal d 'at:e : :,-:U - .@i :1.:8.U.00 4 45: -. '7

** ~~~~~~Pa Search Parameters a waBcaaaaa..a
Sta rt chan e a A. E c:.hannel n : 4 0. -.•,

Hei:. t sens iv. i ty a 5:i. ', Shap,, sensi:t.ivity P . ..
Maximum : nuV mbe'..r' o f :i.terati. onsa. to - r'.::"Peso, lv•'-:, mB'ulti.p e;s : 5

En rg tole anc .250 0 H al.f-l.ife r: 'at.o : n. 14 .0S.. 000• a.'•: ): . a.:.): •.:{ ;..a'). F..X :1..X 1 ...' FH F• . ): . 4•: * HU 2 1].:.d e [ e r• : ::. f f:i . (:: .a-: ri 4:+ :i. aP a. a'• t: 4 p:,P '-. c*€.x. ' r...• •. p:. v. V.•.)..• •...)• •-.•.x (.

PkI.' l:t Energy A-re,.-a Bk.'g'nd FWHN Cha'n'nes:l Le.:ft P:w; Cts/Se,:: %';Err" F~i.'
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FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: 5ft. ~s5)1ozoCq

Sample Location (Well Number): S S'1--LtJ

1. Representative sample collected. Date/Time /

Sample collected.by: ->r . kt.,,, Date: R'-OrLO
Printed-Name /-i~iature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample ?_ 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers on].

Sample sealed by: ý, a,, ý.0Date:

3. Sample counted in accordance with 00. or 79 "Operation of the Packard
TRICARB 1000 or 21 OOTR".

Performed by:-Date: v?-?V-4
Fermi 2 Chemistry Printed Name Si e

4. Tritium analysis printout revie ed b adiati n Protection Supervision or
delegate.

Performed by: / I4't / e - Date: ,/,-Ide -zv
Fermi 2 Printed Name Siga
Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks 011 "b t/w' Jlw °%, , -//



Tritium Activity Calculation

Sample Information

1 . Sample Location EFT-5S080204
2. Date Sampled 08/02/2004
3. Time Sampled 11:15
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 08/25/2004
2. Time Sample Counted 09:50
3. Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 7.4 cpm

4. Efficiency Inf.: (Daily Spike Source ID #111)
Gross Spike Count Rate (cpm) 3078.7 cpm
Net Spike Count Rate (cpm) 3071.3 cpm
H3 Spike Activity (dpm on count date) 9572.3 dpm
Counter Efficiency .. 0.3209 cpm/dpm

5. Sample Info:
Sample Gross Count Rate (cpm) 8.3 cpm

Sample Count Time (min.) m in 10.0 m.
Net Sample Count Rate (cpm) '0'9 cpm

6. Critical Level:
Critical Level Count Rate (cpm) 2.0 cpm:

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirpqrm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) - 1.41 E-06 uCi/mI
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity •

Sample Activity (uCi/ml) = Sample Net cpm MDA
Efficiency x 2.22E6 uCi/ml x Sample Volume

Date e-- Z-( - 4.

Att 1 P1/i DTC: TGCHEM File: 1319.02
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FERMI 1 GROUND WATER MONITORING GAMMA
ISOTPIC ANALYSIS CHECKLIST

Sample number: s5ý,oCozoq"

Sample Location (Well Number): -\\c-J

1. Representative sample collected. Date/Time ýBj-joq / i Iso

Sample collected by: Ao, , , -r; • i• .•tk Date: OM-jr-ty

Printed Name /Nguature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: 3o,0 c",- - e .2 Date: ____'O_ _ 0Printed Name

Note: Sample containers may simply be sealed
individual performing the function

'red duct tape and initialed by the

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected, by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector #

Performed by: L1- 0 (!Cý
Fermi 2 RP Printed Name Signat

Date: -/9_-o 4
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Sample number: •/'7" g,• O2Oq

4. Sample counted in accordance with 65.000.115 "Operation of the Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Performed by:
Fermi 2 RP

teC N6
Printed Nanle Signaitde

Date: -9

* Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.
If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radiation Protection Supervision or
delegate.

Performed by: V / (i /
Fermi 2 Printed Name

Radiation Protection Supervision/Delegate
Signature

Date: 2,2'r

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer

Remarks t ty , -,¢V Piaz/2 t/'j).,• ".J I L-27t'" /6 Y//il

f 
I

a, ~ ~ ~ ~ C lp Z Y)?'I c~5 t ~~'/ ('~7 /~79&~
, /r.1

/k ~7e~L,)5/p c¢tl 4J/ , .!Izd..



X, -K X- iii. x. -J**ý* *J-t~ d

C~ 1-1> E. In F,: p 1:

I..jj 1::" 5,- 0 f ~

d ~~~~ ~ ~ k -FJ jC1.41 1 y

... .. .... .



¢11 ple ITD n EFT-SS080280-÷

Page a 2
Acquisition date n 19.':-AUG-2004 09:2.8:21

Fercmi 2 Radiation Pr',rot"ection; Gamma Spectr•"oscopy Repo, rtC.-

S.amrplem ID) Numh.•,,,bers: EFT-'.W'S.,, 204:it.':
Sam-.pl.e collectioa'rt dat.e 2-AU1-.O04 111500.00

.Samp,. co'l•ni, en.,d date i 2-AUO-204 lizW K0.:10'.5: .(3.0.

Type.:.:, 'f" f s•-,Ap 3 . NLL. Ma'i. L.iq-uid
Sampl3. e qua tity 1 i):.000.I.35E+0.3:S? cc.::.
S-ample geomre'try;, u M2LI.. Ope,'ator.3 L.KI

Detec'tor1t" num'ibev. H DET .4 Acqui'"p e dat e :g . -AUG,..-R24 .. 28 2 ,,
Preset: live time : 0 (30:30NO-.]0,0 Elapsed live 't:.imr'e : 088:N3800,00 8

Elapsed real t:ime : 0 00C30:01.1:1 Percent: dea.'-,d ti:me : .05 3

Detecto.eer n,.umber n DE]. 4 Yearly ca-. datI e 12* .-. APR-200.24"4s. !:0,0

Kev/ch at'el R 5. 0018@,E.-01 Zero offsetN -6.94196E-02
D ;ily c;.al da)t.e N 1.19 "-AUG-2004 08:1.:58:,73

............. Iden........on Parameters.. •:....•.:••x.•...•..:..:•x.x•x.`•.;.•..x.. .: :u. .ide4 4k c de t if i:ea:io'pn13 a'.3+3. a3 3.me e s. 'm. :,. * *'... ... 4.:** .-.. :.•.;..'... ....

Energy tIol.erancr'e : 1.258 0 Ha.f--li. fe rat::i3 o N 1.,00000
Abundance lrim t N 75.00000..4 LLi.:bra.r',y n dacmaster,,n].b

Effi'e: iency file N E Fy.4 rn5 ffici nc ies•t:e i. es - : Peak.: e ne','rgy

P::k it E'ner gy

1 6.5.5 7
:1. 66.87
1 75.06

0 51 1.

3.0
0 •400. '.'

.} 176_. 32•....

Area Bkgnd FWHMChannel Left Pw CtsiSec %E'r-f63 347 1.1 ! "7 1583313 2i ,. v, 8241 26 3f 2 3.5 Z 0 E -3 E - 2 '2.2" i 4

37• 32 .1 133.8 126 32 2 0 E-.-02. 35 ,,
.3 .": 23 12 0 ": 15. 0 ,2 2 12E 3: :: ........2 72 Of 1 0 2.... 6 0.44 1 . '7 7 . 1 7.4 - . .... i

:1.3 1.4." A SK. ,> :,, ,6 i0 85 8 ,4 7 I_ -""" ea .3 'J0,.
32. 3 6 t.5 1219.2 121, 11 1.8 -2 q

.2,, •0 .53 :182 .1 18,7 : 1 . ,, 1. . 3f!
Ss 4 .I -") 5 '5.t ,: 'P I .......... / 9:. : 1;',5 -SF ; .:..

:12 "7 ,2.9 23::.8 2" "3 5; 6, :'" 1 .4 . .... 0

....... ..*, ... .. ;,*. ,, ,..1'., • 3, 1 1 ~ 43' E -.-4

66 .1. ,. 1 2923. 49 2916 1.: 3, 65E---. . "2 8.
2 4 '2)3532.,8 35233 15, (i ..15 43...2. 25,7

"Q4mu

Awli

ff -1, ,,,/

..3.



Sample Title a. EFT-SS . .. (4
D~ec'ay Timi.e = 16 2213I32i.87,, Acquisitio n Time 19toA G-4 I 2j'. : ý2 :

Pos','-N!D Peak Seah Repo'rt

it En•"ergy Av:••ea Bkgnr'd FWHM Channel L.eft" Pw: %E'wr

65.56i.

75. ME
5.1.10
544.28
60,9.57
911. 82

1460.95
176:4.8 2

37
32

13
322
•24
12
66
26:-

47
42•

72

1i
36
10

7

1.17

1.20

0.72

:1.71.53
2.95
2.77
S19.2

131 . 2

150.22
1022. 28
1088.66
121%g 28
1824. 11
2362.88
2•92:3. 49
3532. !S

12"6:

1265

.124

1817
2356
2916
3523

32 22.1 2.57E+00
32 39.i °1
32 35.8
17 1i7. 5.`

8 57. 1
i11 40. 3
13• 33,,3

16 18.4
15 25.7

9



iie Lie "Actiity Report.

Nuclide "Types:., natur•al

Page g 2
Acquisition date a 19-AUG-20?04 MOWS8:2

K-40 Energy
1ASO. 81

Area
66

Uncorecte-d Dec.y Co-r
%A bn %Ef":f ,..C :i/ce uC 'i./ cc,.

18o 67*•: 2i . 3"89iE +00 3.,873E-07 .3. 873E-0'7 18. .312

Fl]ags ; "N•" = Keylin,..e
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SO...:_i ID ,v EF:T-5S=0S20.4 Aqc-quis:3.:ition: "t " g i- -1.-.U G-20'k04:. 1.

', .t -].:i. dNuclide!.

Hal f- ' L.:f: e
H al].f-l. ] i.f"e Ra't io:

% A bu:.ndan.- r;ce.;-,s

E ner-g y .'%Ab un d
5 : . 00 *!9 3..4"•.S

F:ou.n d - 100.00(•, :)E

A~c~tivi ty A!-Sigma
( ju C :i. / c c) %: r r o r "

:1.000E+35 17. 53
Rejec'ted by
Decayý,

66.05
96•., 73

13.6i :. ,, ON!7

93. 60

26 -4.65

R79.53
303 ,, "-. :.

00. 65
Fo .)un rd =::

1.2 8. ,097E-0 22 ._1,
,.41 of:t Fou d ". - --I

1 ..70" . N3o:t Fou:n:d

:1.,,32: ........ I'.ct F oun'd ......

11. -,, H4 9 .. No Fo F c, u'n d . .
0. 57% Ab:u d "n d a f, c e s

TfC -1:.01

0
R' -103

:14. 12.9 17:1. 7,49 127. 24
1.8*ý4. 11
306,,8:1.*
53'1.,,49
545. 14

SAbu"n d an"'•c.e s F:"outn d :

2.82
1 , 62

88 ,00
:1., 02
6,00

5.,97

--- Not F1 ound ---

- N- o I:o , u nd'
....... H.o 't- F:'ou n ,d: ------...

....... Not F o und

A.. 0 E+35. 5 :1.3
---. Not Fo n o --- ..

!)ec<:-a y,f:ib u n ,

A(bu "n ,,
39. 35D 0..43 497. 08*.61.0.33

an "c e s Fo u d =:::

89.00 --- Not Found ---
5.,,60 2.,,636E-'07" 40.,32i}j
5.,92?

% A bu n :

'TE-1I.33M 5b. 40M 440.2 :1.68,,87 1:1.50,-. Not Found
261.,,55 15. 5,70

X Abu:.nd ance:.'.3.

1.3,.16 D :I.,,29Ci. 36

TA.- 18

334. 14
647.40
863,91
918.,58-1

91. 72. '.
0378. 1.9

66.,91.
86.,,29

34. 53.22
1I.63.89
:.176.,,55

,340.57"
8 1 .S,,':" :

1I.048.07
1235.3.4.

F o uni = :::

:1.600, 18
:1.1.89.,0 5
1221.':) 42. *:

5.40
29.30

19.950
8"7.00
16.6,,50
9.,50

44.7..5.

1.2.50
6-.. ,30
7.,46
4.61t

13,.56 .'":
1.2.66
48, 50

7O ,, i3>0

19.9,,70

4 (.1

42..,,30
14 3.10:1.4 ,,* .I.)
:1.:: 30
2'7,. 10

---... Not F'ound ......
1\1(:t l.3iFoun .

....... .N o3 t : iF:" o u l n :.......

N o t F o un d.

7 ,, 691.2 E. "- (" 39 ,,.3
........ No!<.: t Fo"cun"',d ......

1.0@E35 iF '33.32

........ N"Io t' F:"o u.n d ------..7.. 612 A. I-7 39..1.3

-- No::t Found4*l

-- Not3 FoC4und

-- Not. 1 Fo:un3d.

- - II c:N'o Fou:: , Ti nd

....... I',I, ::: t : F'- L, u i ( .......
- Not o Fo: und .........

...'Not Fo:"und .

.N. 0 ;"2 FL E : - 7 i.3:19,

.. .Not F:: ound.
........ N ot- F"o:,u'nd -.........

Ab3u.,

:114:. 4,"74D.'



Sam''ple !D : E:T -"S 8020.

T A 182 1.4.74.D @,, .15
X Abun,"d anrce:s

S e :a g ; 1Acqu i.s:i.t:i.on•" d ate g 19-.R,...U;SJ-2!00.4 09 M M..... ,..

E ne'."g y % .Ab und
1;:230.9 "•'7 11., 50
Fo ,:un = .. 38.,,01.

.7).)2

DI-214

A~C-228'.

10. 4,, 3,%. 19 74.8S!
77.*1

I::38 63
:300 ,0 9

FounL ""•d -::

19. 90M 1225. 55 609, 3:1..,

768.3 6
934., 06

1.1.20,,29

1238M.3.
1I.377.,,67

:1.760. .49
%• Abundanc:es F:'ound =

1,t0., 70
i8.00•]

8.68
0.4 ,60

3,,.41
:1,2,54

46. 30
5,,04

3.21
1..,, 10
5.94

15.,80

65,, 03

2.80
4.40
3.60
3., 20

11.40
2.13

4.40

4.,60
27., 70
5.20

:16., 60
3 .,50

30. 94

,M;UMC:./cc % E"r"r.o"r R:,'e"j,..:,.:' etd b:,y
........ Not :'. " Foun. ••d ....... Ab u:•_"n .,

---... No No F -. - -

N CsNot Foundu -s ----

--- :Not Foundu ----

No (:: t F:: , nd ......
N C Fon: .. C- U ,. .i

,, OOME+35 40.32. ":'

--- N!ot Found .......
........ Not F o u'nd ---....

--- Not Found
---.... NIot1. Fo,:,u"nd ------...

-- Not Fo SundS

:1..00@E-+35 25• ."7:1.

(AbN' Limit 48,,.4%)

---.... Noct F"o u nd ........ :1b u n,
-...... I-- No t Fo" ,un d ......

---. II Not F" c -u -d -.
-. Not; Fo:uno .sId .....d

--- No t F" ----.... .
....... N ot F:o un d ---....

4 ,,34 E - 08 33.32;='

-- Not FIo und ..
........ Noct F:'o un•d ....
........ Hal t Found ---....

6. 13Y 0.,,01 029 ,,S0

209,, 28
270., 23
3;27.6 ,4
338., 32*•! •:

409,, 5:1.
463.00
794,, 70
9:I.:,, 07
964.60

969,. 1. :1.
:1588 ,. 00

a c- (.-' .S (:F o.und =::% A 1.und

0



1 .. 1Q .. •.t•.e:,d E ner","g y L i nwe .g..- :

Area Bkg.'rd FWHM Cfhannel. Left Pw C'ts/See %Er'r.

.,6 ,. 87
75 , .0 6.

60. 8'", .57

911 '.2

1.1 . ,,98
! 76•,4.82

:.32

129

2 4-

12 :

4'7

42
2!3

14
3G
10"

7

'.'7

2.2
@. 72
1.i. 75
1.,,53
2..95
,0.;. 92

131 , .2:1
:1.33. 84
150, 22

10¢.)88.o66
. 219.. ,,28

182;?.4. t.11
2362.88
3532.,,18

1014

1085

12:1.4
18. 1 : 7

2356} J :

.1.7
8

:1. 1

15

3.,53E-02 R2.';1"

1. , 76Ei".-0•2 35.0

"7,,:.14:,E -0.2 17.,5
'7,,4'7 E-0- .3 5"7,,:.
1..,,78ET-.02.i: 40. 3
.....35 E-"02 33.,,3
6.,43E...03 55.,8
1. 43E-"0,2 25. 7

%Ef f F .a g

!, i:"1.' 2 E +0 B•.' 'T
:1. ,, 41 --F 9
'2., 25E[':+0 T"!'r: f

4., 74 E'"000?.

4,,6. 38 E.', POO' "F

3., 05 E +"00{ "f"
•2. 7 i. MOO' +0
,m£,,:. ISE W,;@•?• :'.' '

F:" .a. sm "T" = Tentat,;•"•''1 ivel'(-:,y asso.:c i a't:ed
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mu •i&etect;a Al.1 4ctivity Report (cont:iuit.iciae Page a•U

:I~tl 1D as .F-SO 0 Acquii m.tionm date 2 19-AUG-204 OM2:: 51.

BckgI.nd

y•i F- 93

M-91..

TC-951

TC"-9M.

R U I M'S

TC- 104RUH-105

R U.'.- 10 "5
RU.- 10G.5

CD-109
AG-I 101M
SN -103

_122
BB- 12 ':4
.SB-125

TE-i2,SM

TE-129
TE-1271

T E - 12 i. "/'

1-130
BA - 13 .

TE "- 1]3 I'll
XE-I I A11

S- 132:'
"TE- 132
X1E - 173

X E"-13 3Mi

C - 13 I

BA- :1.35

X1-135M
C'E -" 13,

XE - 35I. 5:E1351
Xt.- 5 M

7.

1411,
05.,

;I.9

17.'13,

T,

0.

41.
:16.
27.
49.

23.

37,,
0 .

2,5.
35,,

0.

28.
51,,

0.,,
29..
30.
40,

54,,

427.

39,(:.]

Energy
(keV)

266.90:

7S,5. 79

'756.,72
657.,90

/43, 36
739. 58
140.50
306.81

497.0,81
357.99
318.90
724.50

621. 34

937. 46
39*1.69
1,58.56

56 3 . T3
602,. 71

427?.89
109. 28
417.90
57.60

2:02,. 84
459.60
695.88
196. 5 (.-,

536.09
12 3. 80C
3 64.4AN

W.9 72

773.6'7
.63,.93

,667.,69•

276.09)
529.87

8 i. 302 3 S. 2 E'.

604,,70
884.09
2'!0.,47
268.,24

26.4- 71

5*2. ( 519b
249.7

C526.56~

';D Al
(ui/cc)

Half-.Life, too sho'•'t
Half-Life too:; short,

S . 23 5E-.'.
2. I763E-0
,S , 'S47 E-'•)7

Ha:-l f-Li fe t-o.o shan"t
Half-..L~i.fe- toco MIoTI

.4. 3064E-106:3:

Haf "-Li'ie too short
Hal:]f-Life too sho'wt

1..024RE-08

Half-Life too sho' -tI C

Hallf-Life. too s.!.h c•-

Ha"lf-Life too short

3.,9151:E-07
3. 2172E-06
1.2•819E-08
2. 2876E-08.
9. 0926E-07
i. 1557E-08`
2. 7196E-08

4.23G6E-06
Half'-Life too short

2., 96 0 3E-05

1. 4556E-08
Half-L~ife too short.

4. 4076E-07
6. 6956E-07**,

Half-Life too shi"pt

"7. 1256E-M`8-
4. 0891E-.08

Half-Life÷ too sMort
Half-Life too short

1. 0987E-06
Half-Life too sh",ort

3. '7806E-0-7
.. 4,7381E-08

Half-Life too short:
Half-Life too short
Half-Life too short

3. 6894E-07
1. 614@E-05
9,,41"I iE-09

Half-Life too shoo-t
Half-Life too short.
Half-Life too short
Half-Life too short
Half-Life too short
Half-Life too short.



nimi r etetabl..e Activity Replort (co'n•t:in.qu•" ied) P a g

Sum

N..- i d

C S "- 3 1"."

C.S - 3

SA I 3-44.
C1A- I4 3

B A - 14 1.
C i - 14:1.
LA.---14 :
BA-142
LA1....42

C..-1444

PM..-148M"'
EU-152

EU-. *56
HF .-:1. 84 : I

- 8..2. !. 2

W-187
R E-"-18 8
HG.--203,

TL-208

P:7B-212.

AC-..228
TH-228
t::A-20'4
TH-'.23.4
U '.. 2• 3 "
N'iP.'-239'
FN - 4:1.

I.J.

20,,

0.

O,3

C.

383

0.

44.

C.1
381.
32.
32.,
15.
14.

21,.
16.

0,

0.
3W

2.

0,,1

44.

51.,
331,

31.
48.,
35.
28,,

Energy
4.v)

81W50

1313,.02

455. =_..49

258.31

1 420. o50
165.085

1283.23
537. 32

1596.49

190.22

.1.4544
1354.52

255.12
641.17
293.;26
133.5-4

1489.15
9 1. i

5 5S. 27'

344. 2,,- 2

.004.76
646.29

482..0
1221.42
685.81
155.03

279., 19
5 69.67",

583.14
238.63
609i.' ,31
351,.92
240.,98
186.,2:1.
338.32

8 4., 37'

63.29::
143,, 76

59.54

14 84-64E-@i:.'
Half-Life 'too short.

, 9 4 44;:7 .. ~"•
Half-Li fe too sho'.-.

IH.ial. f-l..ife .too ,-c:4T
Half-L:.- e.I. too s" rt
H..alf..-Life too,:: s~hor€t:

Half-ife too short.4.
7.6489E-08

Half-Life too short
Half-Life too, short,

2:.2..A *849E-08
Half-Life too short
Half-Life too short
Half-Life too short
H-"Ilf-Life too short

8. 331!E-08
Half-Life too short;

1. 3362E-0'7

1. 3286E-08
2. 9602E-08

5.68784E-03

2.1646E-07
1. 1772.E-08
4.9.313E-08

Half.-.Life too short
Hal'f-Life too shocrt

1,2736E..08
8. 1782E-09

Hal<f-L~i.fe t~oo short.
Half-L~i.fe too sho,:rt.:

Ha.l".-.L~i.fe too short-;!.'
Half-Life tboo s:!hor•t

5.4073E-016
2. 552.5E.-.-07:
6. 9 09 4 E.-.
1,:. 192 E.-W.0

iHalf.-L:ife too short
:I. ,80Z32.E....0
8.1t571:tE-08
6, 301."G i.6E- 06
1.8847E...8'`

0

0



WR EF1 04-052
Page_ of

Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: fE I X" AThOS02o4

Sample Location (Well Number): . SA•f

1. Representative sample collected. Date/Time / |SLI•

Sample collected by: -'t2i SiAa._k Date: oi-L
Printed Name /ig~iature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample _ 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: > \WA / Date:________

3. Sample counted in accordance with .00 :70 or 79 "Operation of the Packard
TRICARB 1000 or 2100TR".

Performedby: \C.oty--/ Date: 6-Zr-
Fermi 2 Chemistry Printed Name ign e

4. Tritium analysis printout revie ed byRadia ion Protection Supervision or
delegate.

Performed by: ate:

Fermi 2 Printed Nam6 \ipaba't
Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks /i i J,(( V• (J 1•(4 1 , /Ljk •{~•( /



Tritium Activity Calculation

Sample Information

P1
2
3
4

Sample Location
Date Sampled
Time Sampled
Sample Volume, (ml)

EFT-5D080204
08/02/2004

15:45
4 ml

.Instrument Count Data

1 Date Sample Counted
2. Time Sample Counted
3. Background Inf.:

Minutes Counted
Background Count Rate (cpm)

4. Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm)
Net Spike Count Rate (cpm)
H3 Spike Activity (dpm on count date)
Counter Efficiency

5. Sample Info:.
Sample Gross Count Rate (cpm)
Sample CountTime (min.)
Net Sample Count Rate (cpm)

6. Critical Level:
Critical Level Count Rate (cpm)

08/25/2004
11:10

10
7.4

3078.7
3071.3
9572.3
0.3209

10-.0

Z0.

2,•" :: . 0 !,

min.
cpm

cpm
cpm
dpm
cpm/dpm

cpm
min.
cpm

cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirpnqm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.41 E-06 uCi/mI
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) Sample Net cpm < MDA
Efficiency x 2.22E6 uCi/ml x Sample Volume

Techn Date________

Form 76.000 9 Att 1ý: MJ DTC: TGCHEM File: 1319.02



WR EF1 04-052
Page-of__

Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTPIC ANALYSIS CHECKLIST

Sample number: -

Sample Location (Well Number): _ _ _ _ _ _ _

1. Representative sample collected.

Sample collected by: .i d•,met
S Prinled Name --

Date/Time '32104 / I&LSq

_ Date: Fe-J n¢-4
S1 ture

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: Date: ý- Ig, - 3•
Name

Note: Sample containers may simply be sealed with red duct tape and initialed by the
individual performing the function

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector # /

Performed by: L'A' ýý'Y
Fermi 2 RP Printed Nli e Signa( e

Date: ' /9-e•ri



WR EF1 04-052
Page of

Attachment 1, Page 2

Sample number: i/-- •r) Q&Q-O /
4. Sample counted in accordance with 65.000.115 "Operation of the Gamma

Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Performed by: &4.1CC2 / -,Date: 1-/6Y
Fermi 2 RP Printed Nahe Sigee

Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.
If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radiation Protection Supervision or
delegate.

Performed by: L/A /4 4 D

Fermi 2 Printed Name' Signature r
Radiation Protection Supervision/Delegate

Note: Return sample, intrinsic printout, and completed form to Fermi I Radiological
Engineer

Remarks t7/ /.f 1( f? -'¢ -F-(-/[ ,. i 'Fipf. P & ,• 7

0
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Page @

Semple 1D g EFT-5D@)602084 Ac~quisition d~te a 19-AUG-'00•04 ••:93

F e-mi 2 Radia-:on P.,tection Gamma Spectr*oseopy Reporl

Sample TD) Num;'be'rs: Eii:'FT-S @80204

Siam'ple coll.ecti'..on st.ar"-t: dateN 2!:-AUG--200-.']4 !15r45:•'•-'00 (.W'-
Sap, le- col ection end da"te af, 2--.AUG-2 15;0 - 5
Type of sample j .. Ma.i,, L quid

S'!am~pl,.-: quantl:it.y a, 1.I.,, @@ Q@ E.'.03 ,.''-
Sample geometry i, MULL Ope'a'to'r", LKM

D)et::ector number R . : DET 4 Acquire dat:e 19-AUG-2004 09N59:39,10
Preset live time % 0 30:3 0,.@3 Elapsed live time n 0 @@:30:00.00

Elapsed real time ;: 0 3 30:01..1. Pierc.:,ent dead time s 0,,05 .,%,

~~ CX5', :~Calibrat io Piar~amet:e.rs
D:et ecto:r number I)ET 4 Yearly cal date m 1,2-AP-2004 09N172.::.0
Kev/channel 5.-:01.E.-01 Zero offset -6.94196E-02
Daily cal date n 19-AUG-2004 08:51 :58.73

rP. eak Search Parameters : `, .. . :

';Start chaxnnel :100 End channel s 4096

Height sen:sitivity : 5.00000 Shape sensitivity : 1.0,00000
iM'axifmum num.•.. er of ite. rations to "resol..ve multi.l;2.ets : 5

•....................F i..x.)•.-i.,-: .cx 1...I.: ci.... .d an t. e:1.e t 'l:i. atiU Paat.t Us :..p° x`; .r.a,.`.I. . `t a.c ...••.*.)FF.**,.•,:•..F

Energy tolerance z .1.325000 Half-life aratio : 10.00000

I:Abundance limit N 75,.;;000 Li.b..::,rary : da cmaster,.nl1::
Efficiency ifile : EFFD4...m211 Ef.Ficiencies at a: Peak enear gy

F1:.,. .t'. Ene'r.gy Are.a B.......gnd F'WHM Channel Left Pw rs/Sec %..;E 'rr F'i. I

S 0 19,"9.3 1 48 :1.0 9 !5 TVi2 39 392 :16 2.65E..- 5 0. 9 d
2 S98.,,96 51 106 '1' D...59 .9 584: 25''' -: 2.83 E-0 ... . & E

.. . .:1. 1 37 62 2 74 1022.62 10 08 7. 64E-.02 r . el. ,,.
. 0. 56. 5 36 ".3 :1. :1. :1. 7.23 11. :1.3 12 .: 69E-02 6 .9
5. 0 1i.460.,,69 98 0 2.o53 2922: •. 9 i• ,'7 29;)13 19 5" .'4,,4E 0 ... .. 1



*1t:) Til n ET-5:cP3320.4
Tix e 16 184v~14439.10L

Page : :i
Acquisition• Tim~e - i19i-AUG-20•04 09:59•:390.i

post,.H:1: Peak Search Report-

it EU ergyi1 Are a Bkgnd FWHM Cha:nei Left :w %ErrRt

19,9.31
298.96•J•i

As
51

13'7
52

109
106

36
0

5.32.;

2.74

398.66
597.•95

1022.62
A1117. R3
2922•. 97

584
1015
1i13

2943

16 50.9

19 10.1



Oa pl 1 D a EFT-D8

M- 1 i Ty• natural

,,':•~ q •.•ii•.-.:i.'.":iP a ger N,• ••:: "::.i..•:!.G .- i:.};;. .)i• :i• : .'2:

Huc.d

14.0 8i

2"e %A5.E

96 10. 67 2.' 38E0
. "D.... ... c a.,, • ".cr'.... c :'uc.i/c:."" ,c ?. .... .

-i 2!• 1I g '



,Tot,.O. rjurnbe'r, of J..n
!-,11.." ri, I:.-, c. o -F U '1-11 j. "d J. -F J. d :1.
H f, J. J-.., j 'I. ý:j f J.

u :i. I. t j ci ~\ 1 C. ~J(?i l2~4

1.4 ý.,, c. T J. cl 'T ),ý I:) ý,.F! " 'I 'I i:'k , .t", ý. t. -v- ý..t '. 1

H J. d
'7 1: Q .... .* .. ....

5ri 71 E, ,;

k iA~. : i~

.1. i:~
*~r~ l(r

I: ~ ~ E Qj. 7 1 1;

b~~ ~ ~~ a -r- u: a, .1::. A 1 2* .,*j e. 7? 2E
a ri u 1...( '1. :1. c... e I.) t d
1-k c., I J. d e c., J. -F J. c 1. j. 1-t-I J. L.,



Rejected Report-
Sam'ple -1D : EF]'-5D=0204)

Half-L... fe
Nucl..:"ii de•:: Half-life Ratio

9 AbDundance-Hs

P-age 2
Acquisitionr date a 19-AUG-2004 80):9MW39

Energy %Abund

Found - 100.00

S E -/ 66.05
96.73

121 .1213V• 00*
198.60
264.65
279.53
303.91
400.65

Found =% Abund nces

AS...76 ýH 15, ;.R.9 559.}.10*
563.23
571.30
657;.03
665.,31
740.12
771.76
867.63

1129.87
1212.7B,
1216.02
1228.52
1439.13
1453.60
1787.67

% Abundances Found =

:1. 02. 4

3.41
1S.7;
59.20

1.45
59.80
25.20

1.32
11.40

0. 8:1

44. 70
1.17
0.14
6.10
0.39
0.12
0.12
0. 12
0.14

.1.63
3.84
1.39
0.833
0.13
0.33

73.70

10.70
18.00
8.80
0.60

44.60
3.41
4.00

Activity -S
MU M %Ero.

.1. 000E+31 1i.5.98

........ Not Foaund ---

........ N ot F;"ou n d'il•I ......

...... Not Found ......
8.5t6!lE-07 50.94,

..... Not lF:ound ...
---- Not Found-.-
--- Not" FF oun d.

..... Not" F:outn d ....

1!..542.E-03 2:6.92
---.... Not Found .....
---.... Not Fou.nd ....
---.... Not Found .....
....... Not Found ------...

N Fot Found ..

...... Not Found ......
--- Not Found -F

-2-.... Not Found ------...
--- Not Found

........ Not Found -....

........ Not Found ------...

........ Not Found ......
- - Not Found....
--- Io F ',u d ...Not......

Rejected by
~e cay'

Decay, Abun.

PB-212 10. 64H4 37.82 74.8".
77.11
87.30

115.19
R38. 63-
300. 09

F ou)nd =

---.. Not Found. ... Decay, Abun.
---.. Not Found ...
...... Not Found -.........
---.... Not Found ......
---... Not Found .....
9. 281E+04 56.2:3
(Ab'n, L~imr'it =: 44.60%)% Abundances

0



' ' .11 e et'fi e .I ys".'.jv ...Eg.nes
Sam p e : 1D ' : N ... '"EFD-5 {a234

PagS a g e n5 5
Ac-quisit.ion•" date : MA9.U:'LG--2004 09M5 M3

it L iv . '., (,:- . .. Energy Bg'd t WHIMI (:" Cha n nel L... eft Pw Ct:/Sec- %Er %E f" F I a g.

g -9.

51 I. ,27

55.56

109 5,,32
1l.06 8.,,68

36 •.-f 2.02,:

,. 66 5 3..92 . .65E2.. 50.9.

1 . ...23 ,,13J 12 2 '/.6,9 2::.. " b.,
1 1 :1. 1 ,• : i13 13. 9 ,:4•89ff.. • ,• ,";

S. ,353E .+009
5. 8 6 07 0 (4
4. 7455E+00
4. :5'5E+0

T.

.1. ..

Fla: "T" - Tentatively"assoc....c"!



Nx I.'et~ro i t:.E d:i.s,:n F e.' rmi 2 H D) Repo:':••' b,, ': Gee'." •-a t:d :.9 -AULiG -2 0 • 8• 8 29N49.32•..,.

Rx Sam, pl....e ID z EF::T'"'5D ,020•."4

Ml: rinimurm Det.:'e ctable; A,1r:. 'ctL:;i v:ity Re po'P i

B a'k gnJ ;E n'' e r M: NDA• •

1' .•::] :i. d S:: Ui; W ,.e v) -u !i±/ew..:

S. E- 27•"8.. A 7 7, ' 5 9 .s ,98 7 BE .0 8B
F:: "-18Z , 5: 11,.00-• Hal].f--L:ife "too sh or-!.'•

NA•: .- 22£11 12.'::7-4.5•:•4 1.0 88 75'"E -08•)
N A-2 ... ' 0: 4., :1 3 68.g 5 .3 H alf - L..iLfe t-o o s ho t::,' .
M ...-2:!7 0'. 1 0:)14.4 4 Hl. a1f - Lif e t o o s hortb

C:L.. . C '4.. IC ,16 • , , ;

CL4-3. 10. 1 642 C .42 - .i fHa.f f too s hc,'rt

Ai 41 0. :1293.64i Half-LIife. too shortt

9 C:..- 4 C', ill , 889. 2!.--4; 1.013:L41E-0,'8

C F51 44. 3 2 0 06 1.3610E-07
MC ..--"5 4 161, , 3. 83' 1.000E: -08

C .-.. , 14. 1238 ,,2) 5 .. 079E--.
M ' .,, N - 5. 0. 1.1 8f- .1._ fe too s hor't'
N'.1I-5.,'•6 44. :15. . ,,38 5,..; ,39i89E-06:)

.f,.. .I 0 1 1.2021E-08

C:r-...5j; 8 10. 81 .:,,7 L. 8 ,.9.4 51E. : . .-. :9

F:E .-. 5.3 1..,, j :., 'i, 2 29 iE- .. "
C 0--, .... .011. 1 2I.49 , 7 SE--.
C't.-..:,1..i , U* -71 . .".9 Ha f-Life too hort.
MI .-, 65 0 ,,14 81.8 •,4 H a1 f --.L. if:e t oo s ho r't.
ZN.-...5 9 ,, :1115.'5 2 ; 1.o86'46SE.-08
Z N..-69H 0M 1, 4,3,8.63 Hal• f --L.. i.fe .:'t;oo s h o'rt-

.S.E -'75 37. 1.-6.00 '1.4643E-0
A:'S-76 0. 5-59.,10(- Hal] f".-L..i"f'e t:oo, shor'ft:

SR - 2 (_3•::8. 776t'. 49 H al f-.'.L i"fe it;oo -shoc.r t:

B R - ...- 838, 52••9,,64 H a'l"f- ..L i"fe :' t:oo,: s hor'Pt

B FR .- 84 (.•'j, 881.,50.• Half'.-Li'fe 'too: shorPt
BF;-85 0. 802:,,41 Ht}.al f-.-L..if"e 'too, sh o'rt

KR-8'5 4.. ,.513.9') 2 .4 1 E-
K.,R .--,, 17 3i M .".,, 15••1, 18 Half . "-."L i. fe - "t:,oo s-,h ort'";

SR-85 41. 5 13. 9 II I 1 49E.-' 8

RB -6 7.10 6. 4i . 6W!3E-07

K.R.- 8-"7 a402;i.5 ' Half-Life to short.:.

SF:---,8,7MI 0. 38,8.40 , ,; Hal f -.... ifie too:,:,,.: sho'r-t

R" B --- 8, 0.: 1382.:: ,39 H alfi..- L.i f'e "too , s ho r'.t:

K FR. -'. 89.r 220.-';"-,,90 H al f --.L.:i.fe t.-,..o o s..hor'.t.

R:--B--.8'9 0. ,,0:1.6..3L, 8 Hal.f-L ifie too:,c short:

K R,; - --9 0 0 . i : 1 8 , . : 9 H a l-• ! f .- .L :i .f e . t.: ob ,o s .: h o ; W '.'t

Y B"- 9 (;.)M , 0. 83 ;.: ,1.9 Half-L.] ' ."I.i"fe too:, ",:,c s h o"r t,

SR B .- .9 :0 !F ! ot 1. 8 2 : 4 , ,..2 3 .' H a 1 f .- ..L i f ' t o'.: o'b •: , .: s h o v t, I :

Y .-. 91 :IL;2 ,,20.4!.::8 ,90 4i.,,2.934.E:-0..6:: .:.

Y""":11'1 :0Ii(.". 53,.5W 60 Half :--.!. Lif " t oo-,'L showtr

S" R: - 1383f? i"• "'..: 9 :•4 H alf:.- k. i.fp top. . s;;- r. :..ho r-t:



Itimum Detbectable Activit~y Report A.covntinued) Page N
Sample ID n EFT-5D88020:.4 Acquisition• date u 19..-AUG-2004 8MM592:39

Beckgqnd
iuciide

SR-913
Y-93

N B(-4

ZR-97

1 R - 9
i,1 I %C - 9

TC-99M
TC0- 10i1
RU-103

TC- 106
RH-1!05
RU--105
R U- 106C.
C D- 10 1.
AS - 11 OM

T1- 25P
SB-271
TE...127M

XE- 27

TE-129
T'E - 1[2;9 11
X E- 12 9 !,,
I- 13 E']

1-!31BA - 3:1."TE ... 131

TE1- 13 .11
XE -131tN

1-132
TE- 132

BA -133M
1- 133

TE-t33M1
X E- 13 '3
XE.-.-1331*,

T E.- 1!.34
BA - 1351

XE-.135
X E"-- 13 5 1"S

17.,
47:,

7,,

1.

21,,

2t.

14.

22.
A!.

(33

14.
26.
34.

(I'
331,

0.,,
21.

26.,

40.
32,.

0.

32,.
4.

25.

43.

22.
I::;.

0.

E'nergy/
K k eV)

590.3 28
266.' . .90

765.79
2.i 3 5 . 6
756.,72J-
657.90
743.36
739.,58
140.,50
306.81

497.08
35"7.99
318.90
724.50
621. 84
88.03

937.48
391.69

158. 56
56."3.93
602. 71.
4 27.8&9'
109.2.8
417,.90
57.60

202.,84
459.60
695.88
196.56
536.09
123.80

149.7,:2
773.67
16 3. 9-•
667.69
2:28. 16
302., 84
276.09
529.87
912.,58
81.00

2 33.22.-
604.70
884.09
210.47
268.24

1260.41
249,, 79

526.56

HaiLf-Life too short:
Half-Life too'.: short

"9.°1802{E-09
1 ,,264G•SE-"0.:)8

C .l ,, 5 8 E -i;

1., 2.9IE-08
Ha.l- L..i:i. fe t:oo shor;'t:
Hal. f-Life too sho

4.7632.E...06

Half-L:.fe too short
Ha'l~f-Life ti-oo sho'rt"

i. 1265E-0
Half-L~i.fe too shor't.
H..alf'.-Life t~oo short
Half--Li.fe "too short

87 !.5RE-08
3. 5617E-0**7
3.,1079E-08

I. !751E-08
2. 1551E-08
8. 0782}E-07
i,,1081E-88
3. 0166E-09
3. 9835E-06

Half-Life too sho'r"t
2. 7414E-05
1.,,7077E-08

Half-L~i.fe too sho'rt
4,, :.2155E,..07
5. 7927E-..7

Hal.f-L~i.fe too short:
8.,0967E-0'8
4.1:.7330!_-08

Half-Li.fe ,o sho'r
Half-Life t:,oo short

9 .1836E....07
Hal.,.f-LiLfe too sho,,'t

3.,2292E..-07

4 .4315E-t-@3L
Haf-Li fe ti o short
Ha-,lf-L~i.fe too shor't
Half-L~i.fe too short

3, 4906E-.07
1I.,6103E-..05
8.,6793E-09

Half--L~i.fe too short:
Ha-ltf-Life too sho'rt
Ha:lf'-"Li.fe 'too s.+h o r It
Half...Li.fe too shor..t

Hal:f-L~i.fe too s "ho'r't';
Hl--af-L~ife too short

MDA
fuCiicc)



Minimum Detectable Ac.tivity Report ontinue. Pag. a ,

Sampl.e 1D z: iF"]..-5.:'DO8020.,ý`, Acquisition date.... 19-AUG.-2..i004 09s:59u:39

~: LI.

M D A

1 -. i 3 'ý

C -...S 177

XE-..137
CS - 18
X E -- 138

B -I. '

CE-"139

CS-' 13(
BA'--t4

(.H I -+.0
BA"-141

C. E 4:1.
C. A-41BLA -14 E"

L.A-142

C::: E -"14 .43
CE -144

PR - 14 -4
N D-..14 ",
PM.--1481M
EU.-.152
E U- 15 4
E U" - 156
H :- 181.

T A"-. 182

RE - 188

B I - 2 07

TW'-2W'8

:1.: ..-•: L4PB-2124

B :: I . 62 4

ACP"'22r

PA-..234
TH"--23'
U - 2:• 0`5':::.,,.

A M:: -'- 2 4 "1-'

12.

0

43.

23.

0.
44.

C.
01

43.
011

26.

20.,
32.

15.
2.8.

Is.

I'.:•

0.
40.
25.1

0.1

0,

38,,
50.
34.
20.,

30,.

39".
34.,
33;• .• -

81.59

6.If.. 5

285. *LS. il

455.49
1435.,86

258.31

1420.50
16 5. 8

1283.23
537.32.

:}596.49?
190.22
1t.45.44

1354.52
255, [ii.1
641. 17
293.2•"6
133.5Z)

.1.489.15
9i. 10

3 4,02

3 4 4. 2

:1.904,76.

646.29
4862. 0 3

1221.42
685.81
155.03
279.19ii

583.14
238.,63
609.,31
351.92
240.4 9, ', 8

338.32
84.37

131.20
63.,29•

143,,N7,

59.504

2.• 0412:E-08'
H~alf...Life to.o:: short:

S. 4313E-00

H"alf-Life to~o short-
Ha.l f-Li.:•f e two, shor,'r t

H-'alf-Lifle ti:oo. shopt'S'

Half-°L~i.fe too shor,m
I .053 ( 4•-4 E .0

Hal..1"•]f-Life too short
7.9797E-03

Half-L...:i. fe too short
.la f 1.-i fe too short

2. 4308E-08
Half-Life too short
Half-Life too short
Half-Life too short
Half-Life too short

8. 2748E-88
Half-Life too short-.

I,. 1092E-07ý
1. 0678E-08

2 ,,770E- E... 08
3.376@E-08
2. 1.766E.--07
:t,345PE-08
5.1 873E-08

Ha:.,lf-L~i.fe too short-.

Halft-L~i.fe too shorl-

1,3375E-8....
8. 852EW-09

Half-Life too: short
Half-Life too sho~rt
Half-Life too short.:

Half-Life too short.-

4. 9009E-06
2. 5337E-0*7
7.0319E.-.08
9., 45-.45 E-0-..7

Half-..Life.. t:oo s.".hort
1 ,,753SE.--.6
7.43.56 E-.-(3
5,,888SE.-.06
2,, 0 3 1.iE- 07"



WR EF 104-052
Page of

Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: F_( S k iO3 300 4

Sample Location (Well Number): I SVaC|ovJ

1. Representative sample collected. Date/Time "1- O. o%4 / I+4O

Sample collected by: r - / o 4ý_,L Date: i,5,,! -OCf
Printed Name /SAg1ature

Note: Qualified Fermi I Personnel or other qualified individual will. obtain samples

2. Prepare sample Ž> 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: ' t / . Date:

3. Sample counted in accordance wi 7 000.70 o 79 "Operation of the Packard
TRICAR_ 1000 or 21 00TR".

Performed by: - Date: _- Z__-
Fermi 2 Chemistry Printed Name Si e

4. Tritium analysis printout revi wed b adiat on Protection Supervision or
delegate. ! -

.Performed by: bollf/ 1'1'?,4 1/,[- ý= ILO D• a, t1,• e;C ryae //n!--

Fermi 2 Printed Name Signat* e

Radiation Protection Supervision/Delegate ...

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks /tt)hlC 4 & 7 72A /



Tritium Activity Calculation

Sample Information

1 Sample Location
2 Date Sampled
3 Time Sampled
4 Sample Volume, (ml)

EFT-6S073004
07/30/2004

14:20
4 ml

Instrument Count Data

1 . Date Sample Counted
2. Time Sample Counted
3 . Background Inf.:

Minutes Counted
Background Count Rate (cpm)

4 . Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm)
Net Spike Count Rate (cpm)
H3 Spike Activity (dpm on count date)
Counter Efficiency

5. Sample Info:
Sample Gross Count Rate (cpm)
Sample Count Time (min.)
Net Sample Count Rate (cpm)

.6 . Critical Level:
Critical Level Count Rate (cpm)

08/25/2004
10:20

10
7.4

3078.7
3071.3
9572.3
.0.3209

'7.8:
: 1 0 .0 '

, 04

min.
cpm

cpm
cpm
dpm
cpm/dpm

cpm.
min.
cpm

cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirinqm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.41E-06 .. uCi/ml
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) = Sample Net cpm < MDA
Efficiency x 2.22E6 uCi/ml x Sample Volume

Date (3-Z6~-4

Form 76.000.39 DTC: TGCHEM File: 1319.02



WR EF1 04-052
Page of

Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTPIC ANALYSIS CHECKLIST

Sample number: £r " +-q'0ODq

Sample Location (WVell Number): l $•10i 60

1. Representative sample collected. Date/Time 1q , oLA / 142.O

Sample collected by: .\c •\,,b / , ',-3 . Date: ii',.y-0Q

Printed Name / •Pnature

Note: Qualified Fermi I Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by:
,-'rinted Name Sirture

Date: 5ý" % '01•

Note: Sample containers may simply be sealed with red duct tape and initialed by the
individual performing the function

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay- acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector #

Performed by: L. /M4(ýq
Fermi 2 RP Printed Name Signatu6--

Date: gy-io / 7



WR EF1 04-052
Page of

Attachment 1, Page 2

Sample number: C T- b 7- 0o300y

4. Sample counted in accordance with 65.000.115 "Operation of the Ganmna
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Performed by: ,4/ ( Date:_________
Fermi 2 RP Printed Name ýig'fure

* Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.

If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radiation Protection Supervision or
delegate.

Performed by: L4/11, v/t[-/] 'i / 4 . J Date:
Fermi 2 Printed Name" Signature
Radiation Protection Supervision/Delegate

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer

Remarks 1L6i /f(,f.tP/ h i4/)r-]"/ .
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0
Page : 2

Acqu~lisition date g19-AUG{•-200:('•£4 1 :@Sample 1D : EFT-GSW73004

Fer•mi 2:: Radiation Pr• :otectio':n Gamma Spec.tn-,::sco{py Re po'T"t-;

Sample 1 Hum abert , EF'T-6:"i300
S[ample collection sta'."".'' date:: 30-'].JUL-200.4 W 2%: 0 0..0,0[.
Sample coll;ect.:.ion end: dlate a, 30-JU't.L.-2004 I.A W WW.0,0@

Type of sample . A i L Mari,, K. iquid

Sampi. le quantity g 1.00000E+0I::. ac•÷ 3 c:
Sample geometry a M2L1 Ope':ratorg L.KM

Detecto.::,r number 3 DET 4 Acquire date 3g 19-.A.UG-200: . 4 ;1%';30:33.53
Preset live time x 0 00:30:00.00 Elapsed live time g 0 0%:30:00.00

Elapsl.ced real time : 0 oo30 01o14 Percent dead time :a 0.05

. ..:..:............C..l........ ............ b..r... Ca . i brat ion Parameters .. ;- .

Detector number : DET Z Yearly cal date : 12-APR-2004 09u17 00.00
Kev/ch a'mmce l : , 00180E-01 Zeno offsets -6.943. !6E-02
Daily cal date s 19-AUG-2- U 004 04 5c58i.

*X**..*•. . .
:

.
•

.
x

.
* 

. .
•. •

. .
:
.

x•
.. . . . ..

<
. .

x
.. . .

•
. .. . . . .

x
. . .

:i• .5• . . .~i . I a . aea S arcch P ar a i 'e-.ters 4 ** * -.. y-c'. ,:a-.a:. c:•w.a.a.c.:-- a. cc.c.. -:<.-•-•.x

Start channel . 100 End channel u 4096

Height sensitivity n 5.00000 Shape sensitivity 10o.00000
Maximum, number of iterations'i to'resolve muitiplefbs n 5

- -c' ci ....x . ...:.-.:-:,.....x......-.,':•.{-....x.-....... Nua cl3.idei :1 i~. Id nt fi: c ation P ar iameter ~ .-' -. .x ..*.-'-.:..'-. .....:.*.x.c,':' .- '.-.-.......

Emanergy tolerance g 1,.25061a Half-life ratio : 10.00000
Abundance limit n 75,,0000 Library a dacmaster.nIb

Efficiency file 1a EFFD4 m21. Effic.iencies at a Peak enear, gy

Pk It Energy Area' Bkgnd FWHM Chan!Lnel Left Pw Cts/Se,:. . %Err F it

0
0
03

0)

03

35E.,73
511.51
559.1*5

609.54
1153.48
1378.95
1461.16
!?764.,17

2S
139

42
34

32
90
23

49
74

38
38

9
0
4
3

1.03 705.50
2.6: 1023.10

I..41 1118.41
1.14 1219,,21

2307~id.823.

1.40 29232, 2
1.95 3530.: 87

700
loll
1113
1215
2299
2752

2 916
3522

8
2•3

ii
18

16
14
i5

1. . i:: . 0. 2>7. 7@E !-0 2

2.83E-02E

I ., 1 E.-.02

'. 2"7E-02.

7%4 , P,
183 5 ,tA'/ 14//CPA

17 7
I. I . "4 f27. 6 ,



1 nt ple:,' Ti l v E. F F-GS*- @ V 00i
Decay Time = 19 10:3.5

f~~~~tc q~P g a.i i -io ' i f, .. •':- I•:i..•'(:(!f :!: •1: i ,':

.st-iDi P:e:-ak Se.T: 'ch Rep rt";

it Energy Area, -3 Bkgnd FWHM i C:: ne Lef Pw ci U.0 1i ( F it M. CS I. - d e•......

51. 15 .

13'8 ,9

! 76,',4. ! 7

'1342
34

32
90
23

49 1. ,03;•
7A 2 ., 2
38 1. 41
36 1. 14

9 5,,83
0 5. 73
4 1.,,40

3 ,.95

'705 .50: .-•:

W2 1. 1
111841

2923.92

350.. 87

700

1113

i I ....
2299..
2752.

2916.:•

8

1 1

18
1 6

3 2.

38. 1

17. 7
14 li1.4

15 7. G;



0
Hu~~~ide~~ Lin Acivt Reol-

Sample M F-6030

Acquisit. n date : 19-AIG-2004 " .. .33

K- 40
Energy

i460. 81

Dea Cr

Ar1. %Ab %E:: O'3?uc

!-Sigm

F a!'I -x:•:- K:e i i.n•e



summary o f .uclide Activity
S~amfple ID n EFT-660S73004

Page 2 ]`.
Acquisition date a 19-..AUG-200).'4 1Or3On3,3

Total number o:f lines in spectrum
Number of unidentified lines
Num..:ber of lines ten~tatively identified by Nib,

Mtuc!:ide:!; Typ::e a, natu'ral

*Hlife
l. @@E+0SY

Total Activ

Un•cor'y"ewt ed
Decay "Ciica
1.00 5.,310E-07

ity 5,. /31E-07

Decay CorrUUicc

5.31B7E-07

5. 31ME-07

Deocay C orr"•
I-Sigma Error

.. 7 E-07 %Error Flags.
I11. 4 e,

Grand Total Activity n 5.310E-0*,'7

Flags. "K" = Keyline. not fou'nd
"E" = Manually edited

"M" = L: Manually accepted
"A"+ = Nuclide specific abn. limit



Re•j e ct•ed R e Io'vt.
Sa•mpl:•ie I."D i: EFT"-68 • S07?30•04

F'.- 18 109.!;,,74,'•M 26.!:••I?.48•
Z Abunda " nc..e.:,• ::.:•s

P:'a ge 1:
Aqc qu••i si tio'n dat-•"e 2 19:-A--U .-. 20•.•0.,4 10') :30M.-i:33

EnergyAbun

51 :.0mI .,4

26 ,,.32Hi., ,, 55 .10

5 ?71. 30
65"7:.03

66M, 1
740. 12
77i. 7G
867.,,63

i1.129.87
12.12.,72
1216., 2

122.8.52
1439S. 13

1453. 60
1. 787". 67

X *A b u. n n c s :. T:: - s : o ut nd di

39.35D 0.50 4977.08.*
61i0.33:.

S Abu d n e Fo,•. •••}o r•(:.,,.,,• :",•u.n"d =::

. .- 10

EU..156 15. 9cD . .." 88. 96646. ""'
64 ... .

7R 3.° 47

81.1.778 I. @5*:I.47
S1065.,14

:[:153. 47

:1 :1,54. 09
12.30G.71:

:1 242• ,, .42
S "• ::=

0. 12
:;,, :i.C2.

,.. 12
0.14

1,.. 63
3.84
1.,,39
0.,,33*0, :L 3,

(4,, .';0.13

0.33
73.70

89:. 00

5.60
5.,92

6. I.

'i (I.4

:L 8. t'

1 0 .40

7.20

:4

. ,, :1. :2

5, 0IM54, .-,

:i.:.01

Activity -i

I( 12 F:i/ c )* *i* ci!" r•,"

1.00 0 I: W.29, :

-- Not Found ,..

........ Not Fo<:unrd ......

---.... N ot. F"o un d .....
---.... Not:r Found ......

....... N ot Fo.:,u n d -.........

........ N ot: F o und .....

........ Not; F"ou•n d ......
---... N,1ot: F::ound .....
....... N'o t F::ou••nd ......

....... N otl F:'ou•. nd ......

........ N ot F'ou.:n d .......
2,9'7@E--.0"7 .38,.1.2.:

Rejected W,.,ý
D e

DecayAbun.

A:lI:: ."n.

1..90IM :.1436.46 609, 3 :I
768.,36

I. 38.1 1 ..

1.764.4 , 9
X Abu da ce Foun".: : =.

---... Nqo't' F:ound ....... Ab•:,u n,
--- N'-o:t Fo ou nd....
--- iot i:ound ......

........ N'io't: F:"ou n.""d ------...

3.75 -I 7: . 41.8 73 4 I,

5.09 E-_7 4:1. ,.*.3

....... Not F"o u -I .
---.... N t F.:. F :und ....

1 , .00@E ..- 35 38, ,:.12 i),::,c:-a y

- N- o Nt F o un ;" d.
. o :. : o 4t8.48 %)

---.... N.o.':,t F:"o und .........
........ N ot F:'oun. ••d ......

...... I"- t: . i ;: c::' IA'. i " il. ...... - •: : "

1.,,00@•..•E +35 57.3 :!;9

--- Not F:und
KAM* Li.m:it -" 7.20"

::- - :. 4

... ....... ........ :, . (: ::: :

8.30
241:.,98

295. ii

7:5.91
Found ,: , '..: -=



a et ed R ' " 'n ,
:1. J (",gUe :1. 5



:i-. de.i ..nt ified E 1...
S m:pl e "'1 D ; T. IEFT"i.,S07.3• O4 Acqu i . s: . t :i on da t 9 .... o-1.:.200.4 1 O4: 30 :: 33

it Energy : '- v f.r . sr. --. I g-. ,:. " C.n b.Left P2 I %Err

'51 1.51•

GO 9. 54

1153.4 8,
1378.954,,!

42£

S34
0
3

p..;

1. 14

5i ,7.83

. ; ! .£ .. Ii

219.21,
2307.J, c• 3

239•.2. ,87

111 !tc 1  2.35, E-32 (73 2.3

2299 ';' .VlI 0 -41 .

275 16 1.8E0 17.7

352 M l3 1.7E0 27.

Al 73E+00
4.54E40

4. 3E+0

†. 74E+0

"F

°•"

.y.

FA:s T =F TentaP~tively'i as Isoc: iated



D etroit Ed1 :i. Fer , mOi n -.2 i"RHDA R r po•'r•, Genra { ' - ted 19-AUG-2•.04 1 I. 9 42 .75

B,:" -- *•-.:" .... i ,, 4 "7 7 ,, * ,., A':-:,~ * ~ 1*) ,. )' *..'.4 4E -.

I, I .... : t:' I ..•., .1 ...'.... < , ,,5Ai, 2 r.' . -t.s':•
,, _* . ; 1.: • .1 - .ij. Af

:; ~ L - !8 0, 1 6 4E7, 4:2 H a t 1 ..- L :i. f e t . o s h o'y t¼BE-"' 27.. A 71. 7.4i~
CA."-.1 0, .-. 293 , . fl. 5i. fe too sh 'ort..

NI A .. 0. :1.368.53 Half-i. Li.fe too: short

M - t, . 1014.. 44 Hal f--•i fe too,1 9 o- rt
CL3 9.. 1642.42 Hal.f-~Li.fe too short

'A *4 I. (*.." 11293. 64 Hal.f-Li.fe etoo sh ortr

CR--51 37 320W, t"3 '"--7
1"1, - 5 4 IN ,8 3 4 . 8 * 9. 2 7 0 4 E -... *.:,
C .--56 t .5 :1. 22....1. 04E-0

M,-56 0. 1:1.90. 69 H a f-Life t o s•t

W !7.•7 ,.•,:l,,:1.22.. 9;6 1, .. ,I•- "
5 1 3 :12.@.6 1.16 E @C .-5 8 14. 8 ,810. 0 "7" C6. 1.,,0 6 2.6E.-..0""

FE-59 1B., .. 9. 22 .'781E-0
C .. :0 .8,, 13 " 7 432.4:.. 1 6f?..3 i6 - 08 0
CU - 164 011 13 45.910 Hal. " - Ife t o hort

p9". --."6 5 5:1.4. cl:. , 5 2 .7.7 5 3 2. i:. "

65 .'.•. 1 1 1t1.f8 -HI..l- ife t'o short

S--, 011, t,:. --...lf- .Life too short
A -. 76 ,S 81 D ... 0 Ha If-L-i.Af e t sho rt.:

-"82 ( . ,49 Ha f--I...i..f.e , oo s.o. t

,..5 5 . .513 . 99 H I:1. 4 5:61E. -... .
U'. ;, "86_ 1 , . 1076.03:>2....5,. : :E.-0C.•7
K IR; - 8'"7 (, 4 0 ;2,,5]8 Half,,:. '-.L.. i.fe t.. o . shor ') .'t"::,f t.

...."I0 . 0 8 .40 H alf-i:....if e to. ,o s..hort•'

i:R ",--"8 8 (•.0:. 1382'.-:,3 9 Hal•.f -t..Li.f"e "to:,o short:•.,•",,•
Y-,"8 8 K ,,i8 3 6,,0.1t. '9 ,7 318 E- 09"-

RB-. .10,1.88., •.,3 H ,a.. .f-L ife "too. shocrt:

', " "O 01, :I 1.:!:.<"",69 H..alf-L.ife "too short-9"! 0 t7 , 8.31.69 Ha f-if to'h r

,:.,1 20 .5. Hal.f]."7-Lt.i.fe,. to•o s h a o -".-.
:SR;l:,--"9i I.(.)1. 0. .i1024.3.,0.if.7 H al:.f.-L.. i.f e :too s•.hor:<,t.



I:.,•',.w I' I.. tk ýNo" "D ma A T -"I T e roo sn r'dqC4 ..1

Minimum Detectable Activity Repot (continued) P"age % 2
Samp.le D : EFT-63S.7304 Acquisit.io,.n A:le z 19-AUG-2 U00.4 32 33

Bcg.nd
S u 1.

SY-93
Y .-" 9

N11.BL'95
NiB-95M

Z R -. .: 9

171"3-99
TC-99M"

RU-1031R U -~ I, 0:.

TC '-104
RH-105
R:;U- 105
RU- 106

CD'-"1. 9
AG -I111"M

SiI- 7I I

SB-:i.22S B - 1 .41

SB-125
TSE- 12 5."I 5

T E- 127*

TE-1i29
"T E-. 12 9M1

I 3 .)

- :1. - 111

X E-- 1[3 111-
1-E 1 31M-'-TE-13M2

BA -- 13311:- 13 *3
TE - 1t 3 :M
IX 133

XE.--13311XE.. ix3 !

CS- 1 .43

1 -13 Z

T E- 1013;

3 "~'."

XE-135
V Q:7... 4 < :"=!..I

22.,

15.

29

.14.

2 2
9.,

15.,
32,,53.0.4.

12.

02.
44.

0.1

22.
52.

15.

32,,

50.
2,,

25,,

• 2.

34.
0.1

22.

3. 7.
0.

2.

25.

5011

01.
0.

Energyý
(keV)
51'. c :•; 8

266. 90
702. 0.3
765., 7".i

235.693

657.90
743.3.6,
739.58•"
146.50
306.81
497.03
357.°99
318.90

724.50
62.1.84

88.003
937,48

391,, 69
1 58 ,, 5.6
563.3 •3
602. 7:1.
42'7. "9
:1.28,, 20
417.90o

5.7.60
202.64

459.60
695.88
1.96,, 5E,
536.09
123,,80,.,:
364.,,48
149. 4[)72
773.67

163,, 93
667 ,, 69
228.16
302.84

276.09
529.87

9.1.2o58

2 33 .

884.,09
2:10. 47

263. 24
21 . .74

•-' 9 ,, 79

(uCi/,::c)

Half-Life too shov~c.
Hlf.a ''-Life too short

9. 3364E-059
:1'f i.2 E-06
1 , 2338E-6

1.,8769E-06
Hal:].f-L._ife too short.
Half-LiJ.fe too sho'rt

9.313@E-06,
Ha~lf-Li:fle too sho'rt
Half-Life too sho'rt

:1.,,1376E.-0(:8
Half-Life too short
Half--.Li.fe "too s.•hor't

Ha-'lf-Lif.t-e too short
8. 9731E-08
3,,873@E-07

3., 1835E-08
1., 4165E.-06
2.,7477E-06
1.435SE-06

.1 ,, 81 E-.8

2. 9430E-08
4.7:L 38-06

Half-L~if'e too short
2.,8756E-05
1.,,8512kE-"03

H.lf-Life too short:
3.9994E-.7
S. 300 1E-@'*7,

Hal. f-L.i Fe to short
1:., 0327E.-07
5.6247E.-.08

Half-L~i.fe too, s.:h'ort.
t...l•f-Life too short:

1,, t383E-06
H..lf..L: e too short

6.1i20:1. -0~7

4.49 .i:'.' 8
Half-L~i.fe too short
Hal~if-L~ife too s:•hort:
Haxlf-L~i.fe too short:

5. 3168E-07
4.,4963E-05
9.3.23!tE-.-09

Ha-l-.,-L~ifle t~oo sho:,rt:
Hal•f-Life t~oo short
Half-L~i.fe too sho'rtl.

H l .. f-Life o ho't

'! -'lf-Li fe too short'

0,



Minimum Detectable Activity Report (continued) Page a 3
Sample 1D : EFT-6ST730A04 Acquisitio".date a 19-AUG-2004 .30n33

I*~. ~3 CI
bt C 1 i d.

GS 13*1

C - .:1;,

1C A- 13 ý?

C f.-K - 13

B A- 14i

L. A -- . 4 0

BA -1:1.

CS-.139

BE-14.
L A-.140.
BA-142

LCAE- 14. 2
CLE-141

ND -147

PM- 148MIl
EU-152.

IEU -15 4

H F -181.
TA-182
W -187"'l
RE-188

B 1 -20"7
TFL-208

PB-212e'
BR -214

R A - .2 2 E,

AC-22a8
TH--228

P A-'"234
U f - to'• 34
U. P--2 Y35

0

14.

0.1

0 .

58.

0.?.

0.

54.

0.,

I.i)

131,242.
0.,

30.
249

30.

131

5.. 1..

: 1.
0.

36.

4.

4.

35 .
41*,,

Energy,,

455.49
1435.86

2,!?.58.31

1420,.50
165.S, 5

1283.23

5 37.3
1596.49
190.22

145. 4.4
1354.52
255.12

641.17
293.26
133.54

1489..1.5
91.10

550.. 27,
344.27

1004.76
646.29

1221.42

685.81
155.03
279.1

56W.67
583.14

238.63•
609.11
351,,92

2;40.98-
186., 21.
338.3 02

8 4. 3'7,
131.20
63.29

143. 7.6
106.13

59., 54

MVDA I
WuCiicc)

9.5382E-..Op•
Hal•,f,-Li'fq:- too s.ihofrt
Half,.'-L~i. fe too,::sho

Ha,,"lf-Life to,'.:o shd"or"t
Half-Life to shor.t

I1. 2 E-.''. ,

Half-Life too short

8 .3163E-03

Half-Life too short
Half-Life too short

. 743r0E-082
Half-Life too short
Half-Life too short
Half-Life too short
Half-Life too short

8.0"73@E-088
Half-Life too short

1. 4386E-07

S1218@E-08
'. 8936E-08-'

5,,5686E-08
2. 9797E-07
1.,3747E-08
4. 2703E-08

H.,alf-L~i.fe 'too short
Ha,•"lf-,LiLfe to':o sh'ort:

1.5417E-08
9. 3073E-.,.09

Half-Life too s:'hor•t
Half-Life too short
Half-V..ife t~oo short--
Half-Life too short

1.0051E-05
2. 6532E-0-7
7.72i39E-08
1.•,1207E-06

Half-Life too short
:. 0753E-OE6,

7. 733SE-09
i. 617SE-05
2. 0779E-07



WR EF1 04-052
Page of

Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: 04fT- O%3O0o

Sample Location (Well Number):_ ___ _ _ _ _

1. Representative sample collected. Date/Time I. 0 / o •'- 2.

Sample collected by: , Aci/\u r _ /ta,- Date: I•-"i

Printed Name /Qjinature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample _> 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: 3.o0-, CO• \M_.•A / Date: 'Printed Name /e

3. Sample counted in accordance with 7 0.7 or 79 "Operation of the Packard
TRICARB 1000 or.2100T .

Performed by: - m Date: - Z--
Fermi 2 Chemistry Printed Name ra e

4. Tritium analysis printout revie y ion Protection Supervision or
delegate.

Performed by: h Date: V
Fermi 2 Pm ýýedd Name i 7
Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks __ # { 4r &?.-4- -

S

07



Tritium Activity Calculation

Sample Information

1 Sample Location EFT-6D073004
2 Date Sampled 07/30/2004
3 Time Sampled 10:42
4. Sample-Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 08/25/2004
2. TimeSample Counted 11:50
3. Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 7.4 cpm

4. Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 3078.7 cpm
Net Spike Count Rate (cpm) 3071.3 cpm
H3 Spike Activity (dpm on count date) 9572.3 dpm
Counter Efficiency 0.3209 cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) 9.1 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 1.7 cpm

6. Critical Level:
Critical Level Count Rate (cpm) 210 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Miniqnqm Detectable Activity (uCi/ml) 3.3 x (Bkg min.) + (Smpl min.) 1.41 E-06 uCi/ml
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) = Sample Net cpm MDA
Efficiency x 2.22E6 uCi/ml x Sample Volume

Date

Form 76.000. DTC: TGCHEM File: 1319.02
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FERMI 1 GROUND WATER MONITORING GAMMA
ISOTPIC ANALYSIS CHECKLIST

Sample number: 1~)c3iC4

Sample Location (Well Number): 'o

1. Representative sample collected. Date/Time .Oq / 04a.

Sample collected by: V"j 'o\z ,-J& / Ck , .. 4 Date: .i-sx-L.
Printed Name / lature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: "' Coj'cJ / 'Date: . "Oq-1
Printed Name I igna e

Note: Sample containers may simply be sealed with red duct tape and initialed by the
individual performing the function

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector #

Performed by: A Date:_________
Fermi 2 RP Printed Nan~e Signae
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Attachment 1, Page 2

Sample number: "fF- (&007300'

4. Sample counted in accordance with 65.000.115 "Operation of the Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Performed by:
Fermi 2 RP

C; MQ,'Vj /~9Zd/~C
Si~ff. e

Date:
Printed Nalne

* Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.
If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radiation Protection Supervision or
delegate.

Performed by: -t/[21l, ki,
Fermi 2 Printed Name
Radiation Protection Supervision/Delegate

lrýý "A Date

Signature

Note: Return sample, intrinsic printout, and completed form to Fermi I Radiological
Engineer

Remarks Al,/- / ' P 2• ", ./bl ,// I// 6

L I-) de
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P::. ag ce n s .

Oam: ,):: EFT-:D:730- 4 Acqu:i.'sitio " . ' date a 1 .- G-2-04 i56

Fe'rm'i ".iRadia ion Protr:,*::.ection G}:amoma Spec tr*oscopy Repo'rt.

-Samrple? ID Number:-,';: EF::T-G:•D@:'7300.'
S-ample collec'tion starpt daten 30.-:UL-2004 18:48:80,,08

Sam ,,plec:,2.i:e ' ci aI an.-: :c 3i-jO .- a 4 v*., a4 2 .c.in : *.*
Type of sample 3 1 L MarPi . Liquid':

Sample q uant•t. a y n f. i.0 0.E.(- +0 . .,t-
Sample geometry a r-.LL Ope-:.:,rators' LKN. .t

DO::-;et ,:ectorP number•:, m 9 D E T 4, A':c,,quire date-.:: a 19.-A':UB-200,:'•(:4 1i:0;:3:56:.0.6,E
W e:.:se't l'i~ve t-ime: A 0?. OW}.8"W W;' OXO•?' Ela:,pse.,.'d live- timne ; 0 i•,3 ''18 •'•(

ElaFs.:e.d: "I :.:,a i. a time a 0 00: 3 1 .15 Perce:nt. de:,a d t im e. a 0 a05 a

Detec'tr nmbe'r DET 4 Yearly cal date :-AiPRi2 I ,
¼ e v/ ,:ch ,.-n,•el 2 5.001SO]8:L88E- 01 Z e'ro of fset% -6..6941t9&SE-02:
Daily c~al datbe : :19-A':UG-200J•4 O.SN8W".]i-58.73

S'tar•t: c~ha'nne:l .: 1.00 End c~hannael s 40.!96!:
He.•'ig•ht: sensitib:v~ity u 5,(.000'00:J. Shape sen•siti.'Wvi.ty z 10.00000.9

Maximum numberP of :it er ations.• to resolve mu•l'b:ptet~s a 5."

Nucid idenifictio Paaetr

Eff~i~c~i(.nc~y file : EFFD4,".m•.ll E'ffi~c~ienciesu' at c, Peak e'nerg'Py

Pk< It: Ene'rg•y Ari'ea Bkgt,"d FWHM Channe:l Lef-t: Pw Ct~s/Sec- %;Err' Fit"

... ., 352....9: 49 55. 0.•..75 704.' 4,81 69 .3 8:,: .• •:• :. 72:E -0 34]•. . 41 ,
4 0 •5 0. :.' 95 :[46 2< .:3 10,8, 102.:.1.9 10'•! 16 1., S: ,i.t E"-(..2 10.

3 0.,55 . 806 4,0 1, 85 7 S,•!:! :.56 1117::.... . .. 111 15; 3:.: :. .. 51 ,, iE'-..-2I 24.7:,. :-'; •/ • /



S. 13 .1 .Title a ..-SI , Ž.. t A)

De,:'-,ca •y T i e ...e -,.
Pag ":!ie ; 1.

Acq isiionTie -19-UG-00 1:05 .

St. •,: I.. D Pea Ž.k.. . . , . .. ' ch n ,.-a-

I") ': I -.ii,{ !.

it} Energy. . , ? [J

Area Bkgnd FWHM Channel Left Pw %Err .it- :i N' ui •c. l id a: :::

40
.49S

8'7

3ii9 :1 .0"7 1 .31:. 0050 S .3 133 88

5'5 0- 5 704.8.
23 1.8 L,:,5,5 10!i•2 i.9 i•8.
40 1 , .56 11,1i , L7 ,,70{i

26 12 36.2 :1.7@E+00

.! .12 ;: 15 2 4:.,,
291 ')i7 10. - 12:.5fi, !



Ht.cliide':, L..in'e Activitl'y Repo'rt
Samp,:le. 1D... a, EFT.-.SD@"3."'0•4

1 olide Tyie, natu..ral.

Ac quis.ition' date a; 19-AUG•- 4 11:03M

Nuclide
K4-40 146 . :1

87

Unc-orrected; Decay Corr-
% A bn %E 1"f uC i/co. uC ./i00

10,, 67*, 2.,389E+00 5,WI.-2 E-07 5.1!25E-..07

I ...S i g "

12.~o51.

iM.'agw "*"' - K'.eylim



Summa.•raa.'y ofl H'ucl::ii.de ";, ::-t :v it..t:
S"a m,.pleI •,.D g EFJ;T -6D0}8 7300.4

Num•l''ber'• of" l.'ine•'s tentat':iive.-ly :i.dent" i fi.ed

AcP qui sit:ion dat:e a . 19-AUG.-2.04 11.." 03N5 6 "-<S

I 0.8(a%

Hgl:'I i.ds T:•''y pe N nat'urpal

K 0 -I s."..iE+0SY

ec.ay C cc ,:::.

.,i 5.1 2. 5-075

Dec~ay Corr•'';. 1- ;. c-.
15 7 :! .z;2'5 -

.,! ' -..t' -e

Decay Corr
!L - S igm. ra E r.'"on"

., i: s. 6'E- 1s7

:. i g ,, .
%'4Error' ::,"' F"..a i

To <,t'.al A4c'-ti v

W.:'iand Tot:al : Ii• ,,g 5.12 5E-07

Fla w " =° i •- K" = Keyl in .,e, Tnot: fioun'"d
"E" = Man,.p.uall...y e.',d:i.te .,d

5.. 1 R E-

Nucid'L. ie specif'i'I.' .ic 'iab;n';.. li. iLs
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Sa pl W. g i. EFT-SD0 7300.4
Page a

Acquisition date N 13-AUG-EO04 MUNT.''',

Nuclie
PE-W? 3 A

I% budanCl&Tce-s Fon = 34

fui/V %Evro Rejected by

--- H o ,. ou nd - -- .. c"-}..

,(A:bn:••" , .. Li.m•' it "3... ,7;/.20%.. •)

M.. ."X

0
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65.45
66.39

3-. 39

510.95
558.o80

A"".ea Bkc nd F Channel Left it; fi:/Sec %E:

S33

1,46
63

S 9

5!5
23
40

1 ,, 0"
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Minim;um Det.c-table A-ivity Rept (continu..:ed) Page a 3
Sampl:, ei) 1 EF iT.-SDO7.30. : Acquisit.:ot:n: ' date:a..:-s -;G9.... -20fl.1...-3204 0 56

B k.n4
Su...

mu.'clide

1 -136C'
C ---" 3

X .E 13
C S -" 1.3

.E "- 13

LA - 14:1.

BA144
I PI:- :4 2
C E -l 43
C E" - 4 -6
PR-144

D ..-:1. 44

N ..-. 147
PM ..- 148
EU-1t.52
Eli--15-4

H F: '--" 1.8 1.
TfA- 182
w--"187*1ý
FE:- 188
H..G-20,3
Bii It .- 2 0 "i 7
TL.-2081.'

tP-I-'212
BI'-214
P B"-'2. Z)

RA-"22-:6
RA-22E'

T Ht--223

TA-2341,

UP-235

A N-:..241

T!.5

34.

10

29,,91,

2.

43,,

Iil

0.ý

42;

1 "t

19,,

8..

45.1

8o

6.44

:9.

EIergy

1313.02:

455 .49
1435.86

.16•:5.85

5.:37.,,32
1596•:. ,49

:190.22
14 5.,4

1354.,,52
25'5...2
641. 1.7
293.26
133.,54

.1489. 15
91. IC

550.27
344.27

1004.76

646.29
4 82. 0

1221.42
685.81

155.03
279. 19

569.67
583. 4

238.63
6.09.31
351.92:
240. 98
186.2:1.
338.,,32

8i4.F3'
131. :.20

6 3. W.4 I

14 3. 7 '
106. 13

5(9. 54

2. 6738E--08
Half-Life too short:

7.7' 727.-E-099
Half-Life "too ,.s•hoPt,
Hal,.f-L~i fe too shbo&i'.
H"alf-L~i.fe too sho',-t
Half-L.:i.fe too sho'rt:

I 1 . 4 4 3 E .--. ,

Hal,]f'-L~i.fe too .sho'rt"
8. 5471E-O,:!

Ha.f- i. to'',o sho4::"iC :

Ha:-,lf.-L~i.fe too short
2.,621? !7E-05

Ha:-lf-L~if,:.': toco shor.t:
Half-.Li.fe too sho't'4

Halfl-Li'fe t~oo show't:
H-alf'-Life 'too sho'rit

9. 6100E-06
Half-L~i.fe too short:

:1..5397E.-.0'7'
9. 7660E-09.ý
,2:.•,8379E-08
4.7426E-06
3, 2047E.O'--0
1. 454.E..-.
4. 2459E-08

Half-Lif'e oC short

Half.-Li.fle "toosho'r'
:1.,5517E-..08

8.:1.681E-09
Half-...Life t-foo .s-hort:

Haktf--Li'e t:oo, short
Hailf-Life too sho':'t
Hal f-Li fe too short

9,2!04E-06,
2.4 ,, 7435E.-0'7
7. 4790E.-08

1I.,3453E-06,
Half-L-i.fe., too sh.o:rt

1. 8383E-06,
7.6858E-08
1.47!i '6E-0 :5

I ,5997E-07
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FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: IT-\-

Sample Location (Well Number): t• • Akcc•-.)

1. Representative sample collected. Date/Time I.oo / • OSr(

Sample collected by: ,Xoq \• ,_ / Stz., Y". 4,•Ji Date: r-J• oLJ
Printed Name / %i6nature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample ?: 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: rCIntedC•o'\e'-:'N / / - a-3-- Date: \ "
Printed Name / \St'gne

3. Sample counted in accordance wi 7 .0 0. 1 0 or 79 "Operation of the Packard
TRICARB 1000 or 21 00TR".

Performed by:' YojC0&o / Date: 4-76- 4
Fermi 2 Chemistry Printed Name e

4. Tritium analysis printout revi jwed Radi tion Protection Supervision or
delegate.

Performed by: 2 / tz ' Date:•>/K@<•
Fermi 2 Pinte aWYme'\ gae 'I
Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks



Tritium Activity Calculation

Sample Information

1 . Sample Location
2 . Date Sampled
3 Time Sampled
4 Sample Volume, (ml)

EFT-6D073004D
07/30/2004

10:59
4

Instrument Count Data

1 Date Sample Counted
2. Time Sample Counted
3. Background Inf.:

Minutes Counted
Background Count Rate (cpm)

4. Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate .(cpm)
Net Spike Count Rate (cpm)
H3 Spike Activity (dpm on count date)
Counter Efficiency

5. Sample Info:
Sample Gross Count Rate (cpm)
Sample Count Time (min.)
Net Sample Count Rate (cpm)

6. Critical Level:
Critical Level Count Rate (cpm)

08/25/2004
11:30

10
7.4

3078.7
3071.3

.9572.3
..0.3209

8.2
.10.0

2.0

min.
cpm

cpm
cpm
dpm
cpm/dpm

cpm
min.
cpm

cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirtnqm Detectable Activity (uCi/ml) 3.3 x (Bkg min.) + (Smpl min.) = 1.41 E-06 uCi/mI
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) Sample Net cpm < MDA
Efficiency x 2.22E6 uCi/ml x Sample Volume

Date _- 7,_ --/

Form 76.000.39 DTC: TGCHEM File: 1319.02
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FERMI 1 GROUND WATER MONITORING GAMMA
ISOTPIC ANALYSIS CHECKLIST

Sample number: liT- 06L-4 30OLAI)

Sample Location (Well Number): •Qv• C.opi'cc4.)

1. Representative sample collected. Date/Time t7" 30 / Io0s9

Sample collected by: (444 9\A•-,. /d" Date: na-1-i-ogn
Printed Name / liature-

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only

Sample sealedby: c->'rt ame / Date: •" 2o"A
"jrinted Name /e

Note: Sample containers may simply be sealed with red duct tape and initialed by the

individual performing the function

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown'for-radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector #

Performed by: L C4 1  / j -"4 c Date: • -,9-O C
Fermi 2 RP Printed Namt Signature
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Sample number: '•e ° -" 3 z7 •

4. Sample counted in accordance with 65.000.115 "Operation of the Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Performed by: D Date: o
Fermi 2 RP Printed Name Signaftre

* Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.
If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radiation Protection Supervision or
delegate.

Performed by: / t .- ,,> Date:_________
Fermi 2 Printed Name Signatur'e "

Radiation Protection Supervision/Delegate

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer

Remarks G q' / )['? " /cd'z1  D/-C1 /'1  ,,"

/4) c) l i - A/ P 4

(T1-~~~~/i 17ýiic;qi044y ) 1J~~(

~~7Y~i267

0I
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Page n

Few•mi 2 Radiationr' Pr•otection Gamma Spect'roscopy Report

Sample ID N.mber: EFT-.D@730.0'?'+ 4:.:
Sample collection Bta:t datei: 3 .-.jUL.-2 4 18::5S::88.. 4
Sarmpl:le collection end date g: 30-jUL....0 4 1%',59::00.00•

Type of/ : sam.p e ,. L 1 I.,i 1. Liqu9tid
SampeI. qu.ntity a: 1.03 8-i0E+03 cc,

Samp-,r':le geometry.'.'r• nh 2l !-.,T•i.im A LKI'Ai

,etcto numrber 1 DT A Acquire date a 19-AUG-2004 14:13307"7
Pr;"eset live t;ime : (;. 003,30:00.0ti0 Elapsed live time :: 0 00::30noo.0@

E~ilaps<med re;-al time i: 0 00:30101.15 Percent dlead time : 0.05 s

Cairain Parameters .4

Deiector num'ber " DET 4 Yearly cal date i 12..-.APR-2004 @9 .t,,
lKev/ch <annel N 5.':-,0018@E"-01 Z ero:: o f fse'tm - 6.94 ! 97 6E..-0(7'2

D >ail' Uy ca]. date : 19-..AUB..-204 08:51W.58 .'73

Start channel N 100 End channel : 4096

.Heig mug h Ct e h t .s mn i .iv ty ' t'i 5.000 1 s s1 : i.ttsivi t y: .Ii. 00000

"F.. f; : Žl.':.n,.. :.-'. . i,.. i.~ .i r .I,;4. .m..;,1 F x ii e ][ (-,nlcii'i a:.:i l. cy.-c;l t -•c :@•. :'`).sU. :(.••¢: ()•).•:m eI.'•).:':••HE'nergy tolerance s 1.,25I00 Half-..-life ratio U i0C ,OV.7r00000
Abunrda'n,.ce limit a, "75,iH.0.0-00.0•- Lib'"...,.rary a• d.:cm.as.÷te-,r~ ib
Er.iffic~ien¢'cy file n EI:FFD4,rm~il:! Efficien~cies.! atl: s P:eak.' e'nertgy

Pk'1.' it Energy A're<.:a Bt.gLnd FWHM Ch a"nnel L~eft !::,,, C't's/S e.:c ,,: ,"M T,. Ki/ •'f/lt";

(:;:.,, 0 .9 73 :1.24 3., 94 ::5 9 1 :29 15 4. 5E-0 3.
2 P 5:11.44 :J.35 68 2,,.49~ 102. 9 101 18 7.5E-0 16~~,.6 1 01

... -,,'7.97 '42 53., 0,.9:6' 11: 8."0' 5 1:11!' : 1. :'- 2',.,3 4 Q"" 2 .3 1,",6f" .

•4 P 2 ..24.5 1.217i.,9 7 :1.21:i. : 1. I , :i. 1 F.: 0 2 ,:1.
5. 0-: ;1.4:,61.1 82. ,8i 2.67 2923" : t ' .:i: . 90 29-.1'S 6 1.3 -4.58E,., .. -0 •-):i 12.8•": ,,f. /

.......... "'" . ... ,. . . ; ', : . ,, 01 -



Post•'-HI.D Pea'k Sea'rc::h R:ep:o"i,'

P :1, !i 0
IA: : c T. : 13~n (szy 1Page a.6 1

it E'eT"y Are Bkn 1: c UjH1 C:hannel Lef Pw %Err.e F it" Nuc Ii dwe

'7,! , *ii /

f.,. r91

73
135

42
56
32

124~ ' 3. ;n'.2 2

68~~~ 2.912,6 11

53 -.641805 M

24 14 1 7.9 121

.5 ..I

W 2. . 1

R.- . Ai



Nuclid L.i..n* Activity Report

Sample ID 2 EFT-6: 730041)

:uclide " I'ypet: natural.

1 5t: -, C5 '
A~cquisitioyg n .ate. J

1
9-AG 00 '14030m

N u. cide
K-40

Ener'4gy
1460."i81,

Area

82>

Unc-.o:rm'ected Decay Corr',
%Aib %E f k.C'icc uCiicc

10. 7 " 12 389E'0'1 .-4 A 85-3E--.7 4.85& E-.:

-.-Si gma

1 R.: 78

Flags "N'' -": eylic .e



SuJnr••a'y f 1ýku.Jdc...id Pct~i.vit~

San•F l i : EF - n! , u.?n7.8,:.

,iu •'r- ) 'f *i. . e .s t I t J.-vt 1 J.,..:e:, IJ. i e d

Rr:.H ci i .. 3 ". dm1 . 1 f., ,[-2P'1:'4 14 :C13

5
M,.I

N t..L : .1 i (:L J T y ps (? ; l.; u. .r" i-. '

V-I ',r •: i. ¶4'" i j t..... I uiec:ct. ..
1.-1.. 1 :D

... • ..'... ....

~i~.~:lf(::15. 1 ACL \.'1 1)'B 5 ' E:1 i'1$.'-@

.. V y I. i . -- c: f o1 u n: ,d
Efi: = ,ý'l .tn u a J. :1. 1y e d :j"":•..'

.. .... ..

z . s ,. 4! /C -.:! ::."

.. J S '. a E .
:1. .,

I'M M'la -,.. u ia c: i, e.-e .
"A . u,::., 1. i e o J. f :J. c a b . JI. I Jit



L. .i

1 ~ ~ ~ c J. d: 'I c"t.J

J, t:tI Ui•2. + ED,+ + .. 1: : .4 ;l J.

di :1. ý I

2.(:i,. 3R

031

71 ~~ . /:

1 21 2

1228,, 52.
:1. 4 3 13 1.13
:1. 'e") 5 G

Ic~~~ ~ *.V ic i :~'.'A 7 G,

I. 3 5 9. :1:1.

j

0., 13
(a 3 "3

73, 70

3. 110

G

J 13 ("

J3 0~

ID 11

13383, C..

.. .... . IA d.. 1

NI 1A. 1-1 d3

1-4 c:t F, (I ... .....

N C.* p , u -rci .......

C, 2 5 9 2 1

Ncy... .:: .ci ...

oi : *I.; F, C)' u .1.) d .......

1-4 oc L. F U.- u T1 cl ... ..

1`1 C. I' F C, U T-ci .. ....

N c:t Fc dc ....
1A ot F,:>... ... ..

N4 c); t: UVI d.c

y*c

C:S-13 6 '13 16D I,. 5 53

86."2 '3',

3:1. 5 .2,,25c
:1.43 . 897
:17 6 . 5

F :1L. *0 A8CSi

.1. 2 3 ,5 , :1-4

12 ."3,

F, (:. u .

% :: A 31 Turi a''cic .1 c .

'F: A - :18 3 .: I 1 ". 741f C). 18 ý Abu-;

1::, U c: cc

i.- 3

J1.1 2 't

3 8 J.:1
t.1

0. 0 0 E+3 4. ",-S -,. 1. 8 V")e y
............... F.......... .........Not F ,: u " .
..................... o............
............. :.F.d....... .........Not F o . ,c .
...... .... N-, .... .... ....
.... ........ N c. o d .... ....c....

........ .. .i . ... .3 t:1

0



t.:ec t d Fe", p ' rt cc-,ri.-n I u% d
Sa3•''p** ! FT-.D 7 @ 4

;".I c q (t 5



Unidentifie En rg Li.e,,:-

S amplei 3 1D i EFT-W@7V3 3: s 3 Acquisitio da e n~ 19AG20 :1.413:S

it ~ Energ '--nd F¶''iM Cha nnel Lef - w C.S.c %E.rj

5:1.1.. 44
558.97
608. , 9R

"73

135C

5S 4.

24 3.94
2.49
0.96
:1.,,45

135.92 Mt.. 15 4, 5E-02.. F 35.3'
{2:. .:.:Ci9 ;. i !4i :;]. (, 7 , 1l.3, I ¶f:i' U3.: ;. 64  C:.,.

..1.i.0',2::5 •. I. 1 4 2 ,, 4 -2 39.- . 6 ,
12.17. ,9"7 1211.:L 12:? 3. .M E-.,0-2 22, .1

4. 7,3 E +0 1.:. (' ]"

-. '"39E+ 0 'T

Flagsw "T" =4 Tantat;224;:; iv l a . .s s"c ia c.ted22'

0



-. •m i -' .'': ; : ! :"""..•7 . . ;3 3W, '.t I-, .l.r
§M**~ *** 1N *1 **~ A1 a a ** a* a **wa ** **** *a*

J '- '• '-,, I" E i ... q,,, . ' .. .T I-, i , .

NC. 'u C . 6I ; .

C'~f~C7 7. 5. 1.2.

q -213 W 3. Half- i fe I t::o oR soypt

.G..2-? •. 1 4.41 . ("l -L.i. fe tr.o, sh. o::'rt

:4 6 1. 88, 9. 25 1.2045E,, -"0"" 8

MA - 5'l"' 7: 17. 834 &13 1."04:0"E-08

MN-56 0 HalfLi.fe too short

., ,, ? (-7 158 .38 . ' .- E' ,'.0t.. ..... N, 11 -5 B- 0.• 148 .8 "~f:" .. i.fe ,., "too s:,c• .;.hort,• '

.R-8 0..776.4 9 Ha f-if too shor

KR -85 1"6"3:: :).':J .. 513. 9 2. 93' ,",.
KR:•• --- 5M(i (-D. 13, 151.1 H,•,St. al f- ."L i"f e -io. s. ho:, ••. " .: r.t'.

iR-8 631', 513.987.t, 1:( .l~ . 573..3[. i." E -08 .. ",c " t

RB - 6i. i ,10i•€.€ 7 , '.63 1.4 ,,9' 15 3 E;.:1i---O•,"
K.. R,. .... 87.,( A02...5 Ha f-L..if. i le to.o<: short :•'[-

Y -- 8< .71 380, ..77. ,,, 40 Half -I<" 1.' -L.. i. fe too.. s: ..,J:.. :..ho¢: r.t[-



Minr1.imum Detectabie Activity Report (co:nti.ed) Page 3 2 .
S ample 1D N E FT- 6D07 0@4'J') Ac qu is~iti on da~t e: :. 19 -AUG.J 00 -425N 1. a 13 n 1

ri

YI-913
Y :{,-, 9 ".

hill-- 9

z F •-. 97L"

"10-9710T' C ,- 99 '"
T C - 101

:1. U --. 1'.

T C>.. 1:.0 :,i

1U-:.05
T 1 '34
RFMA- i 0!5*
ITJ - 1. 05
1:; U - :1.06

CD.-109
SC-1 B I-OM

ib- : .:1. t
oN :! :1. 22

S B.. :1- 2.
SB'125

TE-:.27
TE -1271M
XE-1:. 27
TE-129

XE- 129M11
1:-: 310

1:•A .- t.3 :1.TE.-1. 3:1.

TE-. 3111

XE-1 31 M

BTA- :1. 32.*
1 ;- :1. 33

T E - :13 33M

X E--" :1 33M

C S" -! 134

BA--' 1331
1-.'1:.35
XE-1-L35
X E'- I. 35il

22.

18.

50.

17 .

2.

27.

5.

20,•

27.,

36.

(13ý

24.
42.,

20.
51.01.

36.1
27.

'.-} ,,

45.

(I/

(11
04.

0.
I .

U,,

(l..1,.eV)

590.,,28

266.,9

76!5.79
2.3 5 .6G.
756. 7i2.
657.90•-i

140.50

:½ 4 ; 5{i
306.81
497.08
357.99i
318.90
724.50
621. 84i
in 1 0'

937.48
391.69

158. 56
563.,93

602. 71
4 2.7. 89ý

109.28
4.1.7.90
57.60

2 02.. 8 ---
459J.60
695.88.'

536.09

123.810
364.48
:1.49. 72!
773.67
16 3.9
667.69
228.1:.6
30i•2. 84
;276.09
529.87
91: 2.°58

8:1..00
;2 33. 22
604.70
884.,,09
2::!10.•47
2:68.24

1260'. 41

52f:!6.56•:.

(UCi :cc)

Half-LI fe too short
Half-Life too short.

1 3i iC741 E-08

:1. 8 6 .1,.E-@-S:•

Half-L.ife too: short-
Hal',.f.-.Lif'ie too sho&:,c

I .10

-al"-Life tc:o short
H-a',lf-Life too ".sh,:r-t-

I , 1 96@E--"08
Half-Life "too sho::Yt

Half-Life too sho'rt
Half2-Life too shor-t

9. 6430E-08
3. 4529E-047
3.4"T'T)E-08ý
i,,3033E-08
2. 905@E-08

2. 1813E-06
1. 155E-08
2.6510E-08
4,,2115E-06,

Half-Life too short

S2. 9454E-05

1.,6805E-08
Half-Life too short

4. 0701E-07
8. 5886E-07

Half-Life too-shor~t
9:. 4367E-08
5. 1754E-..08

Half-Life, too short

Half-Life too short-
1 ,,3547E-O.',0

Half.-Life too short'.
6. 6435E...07
4. 100@E-.-06

HalIf-L~ife 'too short
Half-Life too short,
Ha'l'f-L~i.fe "t'oo sho'wt!

5.72F.'82¢:E--..'07
4. 7635E.-.05
1.,,0154E-03

].Half.-.Lifte too short-
Half-L~i fe too, short
Half-Life:L too sho'rc
Ha•lf-L:ife tooC short

Ha.•lf-Life "too short-,:
Ha:,lf--L:ife too short



J. v) :J, ! 1.F ujf t ) t;c.! c.. 1- b 11'. C. , "J t .i.. F. t.' -f 1..:i c( c..' r i i. "A 1:3 e.-' :3

~~~~m ~ ~ e 1 3'F 2:>73@ eP cu :1 1: t.. J:i dr :1. a3Ut 2(3t. e:41

J.V. 63

:1. 4 2
:1. -4 2

142

J: :. 5412

:1. 51 41

:1. 8.

F1(13 0211

TI.. 2082
of:13 212

F'.0 f.23 1 ")

iA226.

1:23 .4

32 .4

13.

15

1.2..

22

3(3"

3 1.E.. :

C.3 .*.; 0, 1

1 , E',

5 .3' R

255. 1.2

4 89 15

ID,'

1. 0 4.7 6
.64G 2 '3
421 (ý31 3

.1. 22 1. *,42

:6.5 .,21

5: C' . 67J

:(1309. 313
Ct::)DCJ '

6 13 318 E,3: El3 b

2 *I.S 3 2 38

IA a l jf 1 J f t c.Ic" .: : I--$1 3.:: -

1~ ~~~~c =I. a I.:o3h::rt;

1.-lyI .- f L J.- t. cs s: h 331 ::t;

91:33 1 . 0 13:2 331I2Et0

Fl 1. f i e tc,-

") 5. 6-3!:, -- C

2l33 71 34 I. E. (f::3 l 83k0

51/. 1E

2 . .'.O47 -0

3. 8 2 5 Es E'33c. 031 8~f

!A - too:(~33l )

A.33 '" 4 c33 (-.;18 3:

I.I -.a 1.J. f, e t. c::, hi3 3 : f

a I A1 '3 Clo o ..



A. 2, L10 .1-LL .. .i

I y

............. ...... ...... ...................... .. ............... .... .. .... 0.......

!:: i fý " (.'.j '"",I .: ... ...................... ..........



Page 3 ;,.2
s .!ampl:e 1D u EFT-600D73004DC Acquisitio'n date 2 19-A:UG-2004 11z34W5O

Fermi 2 Radiation Pr•otection Gamma Spectroscop:y Rpr

sampleR Paraetet

Sam•..:r'ple 1D Numbe;,s EFT-6I)O7390@4.*)
S .. 1ample col.le ..-:,ct'ion''- s'ta:4"44rt'!-" da'<.te 3:::0-JUL-2::..004 105L; a p,'59 e,.W .

Samp.~i:le, c-ollect':ion•" end date,: w, 30 - 3U...•L..-•200'4<; iA'N59WO:g i,('•.0

sample quantity a 1 .0000.0E+03 c:: .

D~ete,-:ctorc,., n-o.mbsT:, ;1 ,E'T 4Aaq,:oLi.re dat•'e a: 19-...AU.G!.-20.0.i.4 llr:341,:50i.0,, •..
Preset:.,•,.::,- live time 1: 0 00;130.100.0,!• -•0 Elaps..ed live t":i~me,: a , 80 :.•;.8,.•,'
Eiila-pse@.d TPeal time 0 00:.30;N.i:•] .15.:. Per•c~ent: dea'-d time N 0.?0{::5 %/

Dete::''ctor'l n•"umbe'r n DET -4 "Yearly c~al date 12L~•-.APR-2004-).': 09217:80,0.,0
:evich anne:. : 5 . :.80 ,E--.:1. Zero offset - 6:..9:41 " :'• E . - 02

Dai.ly ca :date , 19-AU.AG-200.4.'1 08:5:1..:547S

Sta-r:t ch• el n :: u ' End channel n -409f',,

H-e:ight: se.:,nsitivitCy N: 5.00000 Sh'apem' sen-siti;vity" :10.00000(:')
M~aximum' num be'r of it..e'r~ationrs t~o rPesol.ve' rulti,:plle't:s s 5

A bunda-4nc.'e l. :im t n 75.000.00 Li: brar: y :( daca(1 1."st:•."'fn(t :b

Eff~i~cienc~y file : EFFD4,m•':)!l Eff~i~c~ienc:iesi at ; Peak e-:nergy

Pk.' it E'ner-gy Are--a Bkg"nd F.WHM Channel Left Pw CtsiSec %Err; F i't;

3> 2 510.33 87r 23 2:.£T 4 3 102 .7 16 K W -0 1 S. 0) 12.I'~~Ž~4 9~ 1 7Ec,(p:4
4 2~c: 511.9 I1 - S2.7 102-4 .0 1:6 44'i1.702 E -0~2 *,-,"'2051
5) 2 51 .7 3.y cl c t 41 2 1'(W 4 :1. 43 10 5 6 1..6 0 ,

G~. 0i 609.8 4444 27 1.87 12 9 7 121 10 2.7E 0 2.4c 6:44 .4~l~

(8 :'( ~( ' i 0 I. :0.96*1 ~ 954 4 2 .16 292 .5 291 IS 5. 8E 0 a e0.3iI



Sample Title. 3 EF",T-6D@730041)
Docay Timer = 20- 00035250•,8.02

Page a:, i
A;cquis~i.tionr Timer - 19-AUS.r20-048- iiw34w50,,0

Post-MID Peak Search Report:

Ar.a B.gd FWHM Cha:nnel Left Pw %Err Fit N1u cIi d es,ý

66.0214, .07

51..- 33
511! 96
512,.76

609.•81

1119.74
-1.460.96:.

42
39
87
31t
32

41

2i-5

103
81

18
14

1. 9 ,, :1
1.47

i.76

i32. i3

1020. 74
102000:')
1025.60:J£

275I,1

2.33

293

108 47.,6
10 46. Q
16 18., 1 .. i,
16 A47.,
16 39.,6

10 29,65
1•3 28. 9

7 :E. 7+

2.7 .. 17 / ..219. 76
7 .1 ., 2240.4 •9.
0 2.16 2923.53

SR-85
K R,, -." 85+"

K-40



Muclide Line:..:Ac~tivity Report";Sample W u: EFT-,D:73 -:j) Page :. 2.
Acquisition date N i9-AUG-200{?).•4 11034M5

9lide Type' ",at u a 1.

Energy
1460,, 8:1

%Abn %Eff
18° 67.*: 2. 389E+00

U'ncor:rected

uCi/cc
5.,596E-07

Decay Corr

5. 596E-07

!-Sigma
%Err';',:r
10 . 2

,. e!i .'
:1.3.99•

:.'Ab," %Elf uC i i '.:
,.,,-..: +:. ,9 2.3 37E-06

Decay CorM
uc[?i/."c" c.:

:2.35, :•E -06''-

I-Sigma
%Er:-rc,';,
39. 6. :i.

Nu,•clido Tlypes activationj'

Nuclide
SR-85

Energy,,
513.99

Uncorrected
%Abn %Eff uci/cc

99.27. 4.729E+0 . .012E-08.

Decay Corr

1.2E54E-08

I-Sigma
%Error;
39.64

Flag: "*•" = Keyline



su ar-r y of:.' : N' i c A t vyi I

"Total "nu..mber. of lin.es in spec.,u
Num.r:ber; of: un.•'ident:¢'!:ifiied linr.es'•.!
Numb... :•e:,r. of i" n •es•. t en••t ati:i vely:: ' i d enrt:if i :.e d

P:'ag!•e a .,ý5
A:c.qui '.sit:io date.. a.-,'" 19 -AU.G''••, : :i':• .•"• .-200•. :-:•",.,• ': .•' } :{4 1 1i :,., 50

Nuc l. }.id•te "Typ/ e : n••a 't. ur""al

Nucl.:•':'ide i .Hl.•I!i :.!fe
K-0.' .... , i @•E +05Y..

Uncorrected

Decay . . .. .

Total Activ Dea Ci./C.orr

5:, .596'E-.07-

D)?ecay Co"rr

0. 574. E- :7

Decay Corr'
I - S igm ra E'"rror•"

,0.93ME.--.6

9...

i£ " U'," ,'" .. <:•Nlu c1 i.d e
H i":':,r. / u c 2 ,:

:10.8, 72'Y 1.008 , 2.337E-06

Tot :•bal A ict' i.v:i.t y N 2-" .337E•.-06

NuA2 .clide I' : Typ g : ac i ai o 4 *. .sn

Uncorreected
I.i'e D e:ca y C i/cc

64., 84D 1 ".4 .0i2E-06

Tot'al A:'ctbi~v~ity n 1,.012,.'E.-08

D)e c:ay C"orr""•
u.. 5i.cc

:1..25.4 E-08

D c.ay Co'rr
-Si..gma Erro

0.49Y7E-.-0-••8
SE.rro Flags

G'r'and Tort"a"l A'ct:.i.vity,', 2: .907E-0

Fl' ags", •1•.,: "K'':" = Ke:::)y i. e n,-, " o't "fo u'nd
"E" = Man ••uall 11y e d ite d

2 ,"3:. 917 E...06(

"M" :::M a'nmual1y a"•c.c.ep!:t':ed
"A':'" N::Iu c' li'de 's-.!p e c.i fic,: a b n•,,. limr it "

0



R e j•cte :-,d R e i pa t:ample 1D ( t E F T .-. , 3 4)
Acquisit;io n:. d ate N: 1.9-AUS-200..iC7*3C4 ,4 :Iu-,.

.18lide
H alif-l. .ife•109. ' , 74: M

%7 ~'.1

2 I... :t • 1ER: at;ioc:e

Abnane

En ' Ey % Ab i: u i
.1 •.0 Ai9 .-. 4

Foun rd = 10:~(9)90.0
Act1vit 1 433334

(Qi/itc) %E'o'
!, .OOO8E .. 3.5 M 9'7,"

....... No,:,t F oun••d ......
......- N ot F o u.nd:i ......

i ,,5WS-'3E., -2:8 2. "9. 4 '

Re j ec t. by c,14

A) ''ca .1

SC! --46 83,83D 0.24 142.5

x A u d ces.,: , Foun"d7 . =

A % A42 b 'ri 3 ,•:,:

32,,3S 53559, 73

% Abundances

9.73

'.344 E, 4; - '"

264.65

303 . 9
400.,,65

1214.52
539,.49

1 i : ii :t. 8 , :1114:• ." 69 * ::

62.70

'1.0

S,.4 :.",

3i.4(4

1.570

59.20,"•
i ,,45

59.,80

:i.,,32
i:i.,,40

0.57

32.00
29,,0 r..0

37.00,, (.
.7/,, 7/b

3.80

6.20
:1.. 3 ,

12.. 80
4.,50

13.,25

Ab un.

5* ' A'il:.. (,4'¼4 •-, ,

....... pt , ::"(:I.. "I"'WEWE4061 4

..... . I'- s:' l 1: ' Ai.. r A.:

†. ',Not is F o u Lnd.'

.. "i: (t :, o und
......Not Fou'nd

....... Not' Fcun',d

....... No<:,t F-o und:

Ab,..4n5,,

... N ( o1 u F: o u'n d -.-

--- Not Fou' n -.'.. --- .....
1!.,,000 E +35 2 9.,

3.966E-05 4,.64, .

•-- lot. Found~i1 ........ i,1c'd F(2 oi u2 n' d ......

--- Not Fou 03 u'd..
..- NI t : F:. o( un,:..

D) e c .y, Ai.'3.bu n.

66, ,02H "7,2.8 1.40.51
181 ,. 06
366.43

739, 585.
778,00

3 5C (' . :" C •"u Cu =ci

A b1 u. 1,

% 3.'. bu .:l

"T C- " 993M

R.'U"-" 103' :!

6., 02H *79 ,7 987
% 11 13 TA I bn da ni (c7e0s

140.50" 89, 07 1. , 204E+16 46, 64
F:ound = 1'2E3.3'.00, _

39, 353 0 ..:i. 49j7.0,8 M1L. ,S 9.00
610.33 5,60

1 a"n(2 Found:' o 5 .92% Ab 2u'n.d

13.,, 16D 1.52 : E 6. ,91
86.,,29

:1.869, 8:'

12:35.34
F:. 7:3,, ci

12.50
36, 30
7.46

4.4 3

:3. ,,56
1!2.66
48. 50
99 '17

79, 60
199.70

4, 10

---. 1ot F" ,un."d ------.
3. 86E.-07 26.62

1,. 099E...-0Z•6 4"3 , 5G
--- Not: Fo und...
........ No,,:.t Fb"o un d -.........

.--- Not Fou3n.dT cI

.--- Ho Fou.nd ... No t F:ou'nd .---
-- INot Fou (Su'n.d.

---.. No t 'd ...Found
...... tu l,' I":o.u'n d ......

A bu4

IMP 14
....0 14..79 60 " . .. 46, "0• : " E @ 0 35 26.62

768,.3 ,4, 5 .4 - - No:t Ftound .

,D, e C: a:. ",



Rejece d Report (cont inue-

Nu.c:ide
B) 1~ .- 21-!4 19., 90M.J "

9:..i . ,
R , .'-. c:•

Energy
9i;34.o0 6

1120. £.'•o29
123I .1:

: , ', .,.

Pag.,.!.ie 2: 'i.
AI'lc quis.itio..n""' • : date.. 3j ¢i9AG 0 1 M" "

...,. , 9,4 --..... - , Not• Fou: n .•",d ........
4 ,,:. 1 -- ....... Not;: F o'::un''d ------...

15. ti. .80 ........ N'iot Foun - -•. ,: ......
6A , 2 9 (A5.b n , .. :Lim it 'L.... .W.,,4,M!

Flamm "*" - KEYKn,,.-.,



Ui dent~'ifie EnepgX Line iix

Sampl 1D VFT-6=02.. ."cq is: n cd ate a : i r.....iG 0 4 I 4 50

A r e a. - I --. g "n d F " , .. C :h a n nve L e f t w . . .. , .

.4 .07
51 0.33
5 10, 96

609. $.1

M1 %71., ,

42
39
87
312

44
•25

81
2 3

27
1 0

1•.,,91
1.47

'.13

1., 7

132.:13
280.,,20

t 020.°74

1219.7.6
240.29A~

:12? 7 4 0 2. 4 E-"0 47.,,' 6

42.. /0t.j5 -0 4 6.1014 16 4.83E.-02 8.0

12 .4 10 2.47E-0. 26.6
22. 3 -;1." S !.S 1. , %. EA".:a 2 9.5

Ef f : .-I a

-P ,,/ '4x .. g ) '6. 32LE+00 T

4. 74E,: +@@ .:. :•: 1'
A., 7 3El.:+00'' (.
0,3S••E ..-0• ;!
2 ,,738E*,,00! 8 ..

Tenta'tively ans.ci...



13...>.W' r ..t fP(%.

Sapl 1D3 n jpi GD73001

3" :. " . ••..,I; .C".:, I;e ."• • ", . -., :ic '!::. . :.": ; "- : . 3 C" 3" "p '; t" '

Miiu Detectabl Acivt Report

N ~ ~ .? w c. 1 (e)4U

B. E -;" 2T,- 47 .5 y !! 1) ':

F"ul. 22" "...... 1274 54 :.0509 " . ':5 ;

.. j... -.',:-;,p, .1 '•, ';.:-) i:: ,':I V i .' i e I 1, s

F:(20-5.:,?• •' .... ,5 .. ,, ** '. , 1 f.-L Lf,- :: :: " : ,-t.

.- :i. (a,, I 13G& 1 Half- .if too s%,.vl C,3 ,C 101 ,,44: Hal: "..f -L.:i.f e to •:•,: sh o:rU

S C ' 4 t'-, 10 .[• 8 89 ,,25 1. 010(:•4. E-- `:
C F?, "- 51 3,: 3-f 2: 0..• , 08, :., 7..., - 07! '. (.,

. -. ,. 1 4 .3 1 •?.'i 2 8 2.7 ":29E'-"0'8
I N"-56 ".. : . 810 ,69 Hf .- Li fe "too sh orb

N ,i .', 2.-, 1 38 8 .4105E. ..
C .- 5 *. . I A 2I. 0 1. o 0069E.-08

F]-""3 &:0, 'I9.22 2.2587E-0 8

6"" .- 4•: ' :'.D ... '15, ,:.'.*..j ":.i I6 1 1 Ii :• too , 3. I.3y,

C 0 -..- 6(.? 1[ 13 2. 49 1.2 @ -' 8P

Ci 01..... 1 , .,345.9 ,, IE , . f--- i i to:o sho ' :"rt
MIt:- 65 0. :4a..4 ,84 H.}al:.f - L:if"e t oo s..h o xt,'

z., N • I-...., . ,It,1115 .52 2.4615E-08

:N-91t 0., 438.63 31 Iife to . sh ort

... ... .. . 4 3 .. . . .

SE-. 7. 5t 4 136. 0 1 ., 59961."-03
-76 ,,559. Half-Life to s

.... 0. 'V P , 0Hi .- *] f". tcic :.' bo•::, 3s3 h ,::, "3

T':..",I . , 01 776,49 H1 f-L:i fe too sh or.t
B F1" .- 8, 12 0. 5 29.6 4 Hl. " :.f .-.L. i.f"e to o si.hor::•.t

: ... 4 .,, 0. 88.1. 5 -.. .H ife too short

U,,: :j...4',• {,:,cI,.,3•:,.., ' {.1 [ '..1 .l. 1•..L : A.. 131 'b o •.1"t.,3 A... ,

BR. 8......0 .41. Hialf-Life too:: s h"o

R.B - 8 Cl..0•.L.'", 6 3 2.0182E-07
,K" R:, - ,8, '*',ý 0 ,, 40(:J2 .58.'::' H alf -L i.f e too , s,. ,• ::.h o rt

, -- 87M,.,I 4.', " I : (:..' . 0.Ha f-,o t
FR. 3 "... '" '. 1 . ....

.132.• 9 H•f.-L. fe too s hor
Y .-. 8 .58 ,,1836,.. 01 1:,•.2:702E -03E...L;
KR:,:;-..87'9,. 0. 22...-9'0•,..,,, :: i... Hal f-..L:if Ie 'too s' h o Wr.t

R.-.9 :.. 103 .8 Half 1.1" .-L:i.f e: too .:: ,::
K it, ... 96 C,):01 1118. 69 H..al !f-L:i.f e to•::o s h ort.
Fl: q -. :90 0 . Haf-if too shor

...... ,.I.,. 824.2 ,,6al.l.- f .-.L.i.fe t oo.: sh or t

-S':I:;T-..9:1. 0.1', :{624.4,30 Hal-. '-. f:- L:i.fe tbo o .o sh".'or-t:

Y -" 9 1 N 01 ,,5". 60",,"'••-, : H a :. - .. i.f e t oo s hor:,Pt
SR-92.. 13S. .... 94 H".al..f--"L:i.f e t oo:: s hor:•Pt

G F -.'' 9 3 0.'.•, 590. 28 H alf. --L. i.fe too,');: s hor:•Pt



Minimum Det -ectable Activity Riepor W .' Cc,:,:tinu.d)) I'a e g 2
S ..: 4ample 1D a E &:T-GD1 /73c-4D Acquisition d.teAl A. .g i9-AUG-*2.0.-4 :.i.34 5.

OF Iide
NB-9.4

.(Ž B £44 1

MB-95M
ZRI-95

14119-9 IC

z )R{ - 9:.

T {0: - 9 I".}

R 1 - 1R U - 1,(:;d.
R U.]-. 05

SRU- I ."f
8:: B - :. (.4:'

9B-:'I.24

S*-127

T E :1. 29M

1- :130
BA -: 13:.
1.. : 13:[.

TE-: 13:1.M

XE -:[3:IM

1- 1Ž32
TE-132
BA-B31
B{: A -.. 1 3 P :1

I -1W."
.- 133 il

TI-:LSS

XE-1I33
XE-..13311
CS-134

I.-. :1. 234
TE- 3 4. .::4-
BA - 1301

.-..135
XE.-:135
XE'-..30M

14.

44,.
4644

23.

29,

25.
311,
is.

2E.,
49.

4 :i
. 1.

41.

0.

15.
48.

0..
36.

31 .

011

0,"
.36.

0 11

46.
361,

0.

25.
28°
27,.

20.

Eries (: y
(',-4.tY)

7 ;:2. 6.3
765.79
2' 3 S.' 569"'

6i57.90
743.536

740.50

306.81
4 (9 .8

157.99

318.90
74.'.-. 4 4' 5 4

74.50

621 i84I i8.0:3

937.48
3 9 1. 6 :),
158. 56'
563. .93

602. 71
427.89
109,. 28
417., 90
57.6(

502.. V,
459.60
695.88

196.56
536.09

364.48

1..49. 72
773.67

667.69
2 228.

52.9.87
912.. 58

81.00
233.2.2
604.:4 70
884.09
210.47
26,8.2 '4.

:1,260.•[.41
2P49. 79
526b. 56
8 18.51

1313.024 4

7. 4805E-09

1. 5887E-06.4
4. 3 1445E..,0

H-al.f,-Life i:::tO O h,':,t
H.al.f--Life t~oo sh.o•<•'t:

C& I f •L i i-:, t f ( s , 444 Ptt

Half. .Life too.':: s:hort:,•:%

1 ,, 399' 51E-08
Half?-Litfe to•o ,shock-.t

Half-L.i.fe too shorPt
Half-..L~ife.: t~oo short.:

9. 560SE-08

3. 4872E-07
3 , :. 4 IE-@:.
1. 2065E-08
2.,6843 E-.0.'8

: 9 ,, 794 3E-06
:1. ,, 432E-08*

3,, t030E-.
4.61!06E-06

HalIf-Life t~oo short:
3.308!'',lE- 05
1.,6158E-08

Half-Life too shc('t
3. 5550E-07
8.30:2}9E-07

Half' Life too s4 .i':P''
9. 41 04E-0
5 .4523E,-0.?8

Halif-Life too shor{t:
Half-Life too shor,;:'

1 .181[ .1E-06

Half-Li fe .too,:: .:: ' short,
6. '7907E-0-7ý

4. 4547E-08
Half-L~i.fe tboo sho'rt,

Half-Life too shbPt:

HaliIf-Li fe "too short.:
5. 3344.E-T07
3., 6 7 3 9E-,,,05.
9. 623@E-0:9

H-.alf-L~ife too showPt
Half-L~i.fe -to;:o short:

Half-L:ife too, shc, r
Halif-L~ife' t~oo sho'rt
Half-L~ife too 1hoaP['
Half-L~i.fe too shorPt

2,, 9 99 aE - P"'
Half-L~i.fe too::: shor-t;



Minimum:'- Detectabl. A..:.i .. i P,
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Ene•,: ;.:o'
We-::v)

C -13*7
XE- 137
CS-1.38

B: A - 139

C E-- 144
C A- 1. i

P({ A - 142C"

L.AI ....142

B A i- 1431
C E - 14:1

P ..-- 144

B A0 - 14
LAM-142

E~ U: .-.. 5.'

CE - 1.4.

CE U- 1454
PRI :"- 144

T A- 1481"

E-- 18/
F;,U E- 1588
I.' F- 181 0

I A G- 2 i4

TL-2038

TH-224
R A - 2£ 23E

T I--I 234
U-2..E:35
1 P - 2 W-." 3

A N-.- 2::41

24.

(I

Iii.

ft

46.

42.

(1-) .

36.

nis

23.
23.

47.

0.

57.
60.
.43.,

13.

31.

36.

1435. 6

.1 ..',5,85

lid:, .k::I. :
25 .1

1120.50

2553.22

547.32

135.,, 54

:13534. 52'

2.55.123

1489.15

91.10
550., 2-7

34 4.27
! 004.76

646329
482. 0"]3

122.1 ,42
685.81

:1.55.03
2 79. 1 9
569.,,67
583.,,14
238.63
609.,31
351.92
240.98

186 2

84.717
131.2;:;0

1 43.3 76
106. 13

59.,54

1 , 0684,E-
Half-L.ife boo sh't
Hal if -LiLf e: t:o o s..,h or•t

Hal. ,f -L:i.f e too s: : .,hort•.':

,1 f 0 E..- 8
Hal-if - ...e too.. s"..

H .- •.1 -L i.f t,::•:f s If :.t".t
8.7-b568E-08;•

H.l -f1 o . sf h o'P

-2. 1 5 I '. E -

Ha'lf..-•"1"L. i.f e t oo. s h o'P t

3.1325E-08

3, 1.4364E-075.91 .•I --
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:1,,2901E...[8

H.talf-...L if ,e ti:o o s hor't
Hl.a1"f..-L. if "e tbooc s ho'r.t

9.3642E-0-9
Hal f-Li fe too sh"or't
Hal"-L.:i. too s:hor
H al1f.--Li..f e t oo s h ortl.
Ha.l. .'f -L:i.fe tbo o s..hor:'t'

1.0990E-.-'05
1 ,7597E-07

7.82.75E-06'
1, 1.851:.E:.-- 06

Hal.:', .f-L..i fe too, sh ort
1. 951[9E-06
'?,68:1 :.E-:"08
:1. 61i25E.-..05,
2,:. 198 E.-.. 7

0



WR EF1 04-052
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: C 'T*-

Sample Location (Well Number): 1 T-:1 0 u

1. Representative sample collected. Date/Time - / 1 •.S

Sample collected by: ,• [- j / Date: -i-f
Printed Name /S 1g6ature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample ?: 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: ,ýOn . i,,1 / - Date: '0
Printed Name i-a e

3. Sample counted in accordance with 6.000 0 or 79 "Operation of the Packard
TRICARB 1000 or 21 OOTR".

Performed by: vi-o Date:- 4-
Fermi 2 Chemistry Printed Name Si e

4. Tritium analysis printout revieedb Radiat n Protection Supervision or
delegate.

Performed by:V / / Date: -X// x V
Fermi 2' Printed Name -ga•./
Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks



Tritium Activity Calculation

Sample Information

1 Sample Location EFT-7S080504
2. Date Sampled 08/05/2004
3. Time Sampled 10:55
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 08/25/2004
2. Time Sample Counted 11:20
3 . Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 7.4 cpm

4. Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 3078.7 cpm
Net Spike Count Rate (cpm) 3071.3 cpm
H3 Spike Activity (dpm on count date) 9572.3 dpm
Counter Efficiency ..0.3209 cpm/dpm

5 . Sample lnfo'::
Sample Gross Count Rate (cpm) 9.1 cpm
Sample CountTime (min.) 10.0 min.
Net Sample Count Rate (cpm) 1.7 cpm

6. Critical Level:
Critical. Level Count Rate (cpm) 2.0. cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirinqm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) =. 1.41 E-06 uCi/ml
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

0

Sample Activity (uCi/ml) = Sample Net cpm MDA
Efficiency x 2.22E6 uCi/ml x Sample Volume

Form 76.000.39 tt 1 P1/1 DTC: TGCHEM File: 1319.02

- ]
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Attachni-ýt 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTPIC ANALYSIS CHECKLIST

Sample number:______________

Sample Location (Well Number): 1 S--•lcL.)

1. Representative sample collected. Date/Time / w0'. 5$-

Sample collected by:
Printed Name / ig•re

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: C. 9 •\•A /.
Printed Name Si ture

Date:_____ _ _ _"

Note: Sample containers may simply be sealed with red duct tape and initialed by the
individual performing the function

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector # 1

Performed by:
Fermi 2 RP Printed Nanhe Signature

Date: F/f-0y



WR EF1 04-052
Page - of_

Attachment 1, Page 2

7,r --IýDS0Sample number:

4. Sample counted in accordance with 65.000.115 "Operation of the Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Performed by: L/. M•MC,
Fermi 2 RP Printed Na ie Signature"

Date:_________

* Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.
If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radiation Protection Supervision or
delegate.

Performed by: 1//'
Fermi 2 Printed Name Signature
Radiation Protection Supervision/Delegate

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer

Remarks 4 /7 51V) )'(j
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Sample TD a, EF'T-78SWS W,9 Acqui "i, '~zn date j; A9-AUG-2004 13:410:..

Fe,*i E Radia:on Prote.ction G-mma Spectroscopy RepaO ) i F O

Sample ID Humb.:' EFT-7SS8050.4
Sample collec.tion ,:st.awt date: 5i-A:UG3-200(-4 !W55200:(.00,'..•(?
Siamp::le collec:t:ion en<:<d dat;.e s• 5.-A-UG-200:9{[4 i :$5:9 @i

Type of Sample - 1 L Mari. Liquid
S•ample:]r: qu.,-ntr.,:ity/ a, 1, r.00.020!•E+0T.3 Cc

Sam,:,.rple geometr-y a M2..UL Ope',atcoie'', L KI

Det;ec'to:.r. n'umber % D}ET .Ac(R:qui're•: da'te 19I.'-AU£G-2.00t,4<, Wz.r,4O.W';2;.37
!:;pere!.'-,t: live t.-i.me n• 0 001•) ,;30100i.) @0 Elapsed~live t i me;:: = @ ..0 3 Li)": @
Elapsed m:-eal time i 0 OQ30:,0!@:.)1.,15 Per'.l'ent'. dead 'time 2 [,(.:05" !%,,

Deitec::to'r number• ..n DET 4 Yearly c~al d."t~e E 12-A::PR.-.'2004 0-'9a17wO , 0 J.,
Ke / ha.. .. •; , 5.00 8@E.-0• Z er offset: ... ,94.9 E.

.Daily Cal date . .. 9-...UG....04 0: .73

Start channel A 100 End channel : 4096

:eight sensitivity a 5J.,)00 Shape sen--si:tivity :1.,00
axim mr numbe', of .i.t.-e-r-at.ions 't5o "r1esolve ...tl :iple t4s g 5

Energy tolerance a ".254 . Hl. f-lifLe rat:io N, 1.0000
A:'bu'n'danr'ce limit" a 75.5,E00 00 Lib'rar•y : d,.ac~mas+'e'r'nlb-_
Eftfic~ienc~y file a EF.FD4.r,,l:tl Eftfic~i.en~c~ies a.-t N Peak e'ne'.rg..iy

Pkit:1.. E'nerg'y Arb"ea Bk-.g[ nd FWHM Channel Left: Pw Ct,.'-.Sec %.''Err" FO-.t.'.

. .65. .3 2: 61 30. .I1.4 16 1. •'E-2 10 ."2, ("
4 0 5 .70. ., 21 1.6, 1117.51 !1.11. 1 .;917E.-02 5.0

6;- 0 1 460! ,.- 77 ,. ,, ? 1 . 61 2923,:i • . 137: 2914,,. .... .. 1 6 3i.89 0 ...... . . 0



@emple Ti• F 7 W O'0..

P~g a I.

it Energy Bkgnd FWHM Channel Left Pw %Err Fit Nuclides

,0.49 .

22
54

140
88
54
70

64
51
51
21
P3
0

1.29

13
1.62
1.45
1.61

13 .5

10 .8
*12

IS1 5. .ý. (

52 2.

:16 2.



Nuclide L.i e Activity RI-: :,:::&p "
Sam•ep e ID a EFT-7S808504

Muctc d I.p nav turt'.al

.Ac:,:quisit~ion, dat~e u -- :U - 4 :3248 52

K-.40
En"er gy

1460. 81

Unc:.orrfected Decay Corr
A'rea %A bn• %E ff uC ii/ct: u.C i/i0

70 10,.67w',: 2.389E+00; 4.,12 3E-07)' A.•1 23E-0.••7

!-Sigm!a

11.95



sommary of Nualide Activity

Sample ID a EFT-7S@80504

Q tal number of lines 
in spectrur,,-i

mbeT of unidentified lines

Number of lines tentatively identifie,.-I

Pago a
Acquisition date s 19-AUS-2004 IWAW52

i
83 33

N u.cd e Typ :(A F :a natural~ ~

K - 4 0 ~ 1 . :.E 0 5

-, r r e c t e d

ity I 0.1.23E-0

4.123E-07

4. ~ V !2 E 0,

Decay) Co % Err-"o r Flaq-ýý*1 .**, .;.

.o'al Attiv

G an Tota l Acti: ::vit a5 4.1:i. t C)

"A" =~a Nuclid sL'aifi ab . li i



Rejected Report:Sample 1D 3 EFT-7S-F50,c4

H(alf-Life
Nucli'de Half-life Rat.io

F-IS 109.74M .185.36
% Abundances

Page : Z43
Acquisition~r date a 19-AU]G-2004 13gMS'5'

Energy %Aund
511M*0193o 46

Found = 100.80

119. 78D 0. :,"2C

: Abundances

66.05
96:.73

121, lp

198.60
2654.65
£29.53

400.i:'i ,65
Fo 0u.nd =;

26G. 32H 12.88 559. 10x.
563.23
571. 30
657.03
665.3B1
740.12
771.76
867.63

1 129.87
1212.72
1216.0WE
1228.52
1439. 13
1453.60

1787.67
dances Found =

3W 41
16. 70
59.20:

1.45
59. 80
25.207•

1. 32

ii . 5 -

44.10
.1.17
8.14

6K I
0.39
0.12
0.12

MIR

0.14
1.63>

3.84
1.39
0,,33

0.13
0,.33

7 3.7T.?

89.80
5.68

27. F , 5 c:".3

6.30
7.4.
4.61.f

13.56
12.66
48.50f.7.
99.70
7"9.60
19.7 f0.

,4.10

16.30
27'. 10 ::
11.50
38ff. 01I

Activity !-Sigma
(uciicc) %E~ror

1.00@E+35 4.42

6.074E-06, 2710
--- Hot Foui,'. ..

......... 1"ic33 t :.o u ,•d ......

--- Not Found

Not F C:ou.ncd

...... '," (:3 "t I:." 0 u 3, ci ......

N :t o und.
.... No t F c.-• .
--..... ot Found .

... Not Fo.i undI ci

4.9'24E-04 15.565
-.-- Nlot Found -----

.-.-- Not F'ound .......

........ Hot Fou'nd ...
--.- Not Found .........
..... Not Found .........
.-......... Not Foun'd ...

-..- Ho't Found--
-.-- Not:: Found -....

.... N:. Fon'. d -u d..
- -... Not Found - --

---.. Not Found - - --

---.. Not Found ------...

.. . Not Found .. --

........ Notb Found ......

4.19::.E-07 2, 6

9.GII611.E-87 27. 10
---.... Not Fount d -.......

.... .,ot Found ....
.... Not Found ....

--- Not.: Found ... .......... Ho t. rFound ......

........ Not: Found ------...

........ Not,, Found -.........
..... N o t:.i: F o n -:~ - --.......

1.47@E0...7 27. 10
---... Noct Focu nd .....
........ Not Found ,......
........ Not : Found ......
........ Not F::ound ......

Rejected W,°°
Decay

Decay,Abun:.

% Abun

R U- 10M3 ."M 0.36 497.08*
610.33

% Abun,'cdances Found =

C- ! 136 13,. 6D 1.07 66.91
86. 27, 9

153.22
163.89
176.55
273.65
340.57

8 18.5 5 :
1048.07
1235.3.4

67.,75
100., 0

1189.0, 5
12 E21. 42*.•:
1I.230.97
F o 't =

A bun.t•

%a Abundances

,, I.! . i ,

0



Sa pl ID ... a ' E -7808." , 050-4
g:: . g.

0.... .1 :i.d e÷.:
BI :: -.21:.'::

-1 9:i.
:!. :,, 5 ' I

1.22.1
1.ia :,":-..L .::

609, 31.* 4.30

934,,06 .I.
112l :'.0.2 9 15.W :
123.-. K: 8. I. 5, ::.-.:
:!.377,:., 7 4 , L:.1

Activ t I- S g

,,'u Ci./ :.cc) % Erro :•r Re'(.-,je,..,c te,...d b y

....... N ot Fou(:,::n d ........
---.... H otL F o u.n"d ------...
---.... Not:•[: F"o.:u n'•d ------..

-.... Noct Found

........ Not; [' Fou.nt. •d ......
---.... Not Fou nd: '"•L " (• ......

% Abundances



Uni dentified En,:erg•yLie
Sample 1D 4 EFT'-7S08050f4

A:re",.:.a Bkgnd FWHM

P:a ge U ,Acquisition• date a 19-AUG-000•Ii4 13:40:52

Channel .eft Pw tsi/Sec %Er- %Ef Fla

130.55 127 16 1.2@E-0 2 72,. 1 0. 24E+
133.82 127 16 .i:•.98E-02 '7. 1. 41E+M! T

1022.30 1014 17 7.76E-02 4.4 .- 4.7.::E-0
11 7.,51 M 1. 6 4.91E-02. 15.6 4,.5'E+00 'T
1219:i:. 1 9, 2:2 :.!..! 1.5 2'.97E-02.Cf:• 2P3.7 4.39E.,,.0'0•?:

65. 23
66.86

511.11
558.70
609.49

54

88
54

64 :1 1.21
51 1. 11
51 2.13
21 I1.62
2i}3 I,.45



Detr i t Edison Fermi 2 MA R-"rt --. ted 19-AU-2004 1. 4 :1:03.351 2

Nuci t,:".: de'.:: S u i.,'1 ( ke ,W >" C L/ ;::..:

B8 !E -. 29;.' 9,.4 ' 77.59'. 90. ,85 !BE3 -.i .-. •!,

N • . 1.274 5 S . .2, . ".T .
W 2 .4 (1".) 1,, 1368.33 H .f-. L:i.fe too: s.ho:,r.

M 0 "' .014.44 Half-Life too short

CAW-..' 3 1,6,,:. .:42..42;7 H alf1 -- Lif to"'•:.• . :,o s..hort..'" i
A IT 41 1293.64 Hal.-Li"f to: .h.,r.R5 31 2.8101E0

M N,-.54 -,,1.4, ,, 23,.1 3 9. ,4 . 8 5E..--,'7
C -56 :19. IR38.2 3,. 2. 2412- .8

I-I --56 (..) 1. 0 69 .I .H..f Li. r too shor

NII .-- I C., 3:5.3, 3.6639E.-0
L.. 42. 1 22 ..0 . 1 F-"-(i:.0

CO.-.58 1 ,, 15790E-09
FE-5 10. . ,, 2.445E-08
CO1 3 30 , 1 .49 .:L ,, i 39E-.-

S. 345.90 ,. f-Li fe t.oo sh :or.t'65'-': 0. 1.48,% 1. 84 Hal 1f:.-L .. if - t'ob o s h o'rt

43, :\ ( .? ¢ i&:1':., 19 . :1..1. '`5. ,.". 5 22 ..5....' 4. .

ZI ,,4 &.43,. 6Ha. H lf-.L:i. e oo s I t

SE-75I 349.... 143. 0, 3 1.45-08

S-"76 0. 559.10 Half-Life too short
BR I;' .-8,2 1I.7. 77G."49) 8' . 500-')5 E-0.}6

, ., 'A

.BRF,'-8" 3 0:., 52;R9.6r:4 H.a f -- I. i. 't" ,.o .. s ho,•rt''.

B, RI. .81.50 Half i-Life "oo sho t
Q-0,5 0.1 ,-2.1 Ha(lf I .-Li fe tc:.:oo short
KRL :'-."8 5 4 S., 513. 399 2!-. 45 97Ei::-06

KR-85M -. I.5 1..8 1 f l -! iL:i e too sho't:
R;,-.-8 5 43,. 5 :L . , 99j :.,,236@E--.08

Ri B - 8 f 9, 1. 1076 63 1i. 7@23E:(-0-;7
', R -- 8,' ( , 40 2.58 Hal. -rL i e t o s: ht:'

SR-87I:; ' e --",0? :),; 388f.• S 40 H alf-i. f e "" . i • . to:o sh .•.Ioret'
KR-W.'-S 0.1,, 196.32. H..a'l.f-'..Li f'e t':oo s:'.ho-e't.
R, B -. . ,. 0 ,, :1382 ,.r: ..=,3 9 Half t.7 -.-..Li.f'e .t.oo s!.h o"r"t

Y -.--,S i 3. ,1.836 ,,01:. 8,,5',52"9EI -..0}9
i.K: R; .-- 0. 22.'.80.9 0 Half i.t.-Lt. i.f e .too. s. h:: o.• I" :.rt.
R:'B.-."89. 0 ,, 10@31:.,8 8 Ha.lf:1 1.-..Lifre t oo s t-h or -, b

K R .-'7: .? 9 , .} :11..t,,6 9 Hal'.,.:.f-.L.t. i.fe {too,:. s.hort;,-
R;.!- .D.- 9' .-".H 01 ,8•J3 1.69: H al f --.L.. i. f:e too s.: .5:. or<:',?
R B ..: 0:"i~ @.8,24.2 3 H al] f- .. L. if e 'too a;!• h o';"!:
Y -.- 9 @"I'l &. 2,;£02;.'!,,51 H al3 f"-L-t. i.fe .to.o: s.:, h o'T "t

ll I. I. ,,:!.•:?r1204.90;E 3, S'':.8 , 718E-06 : ::

Si R ..- 97: ," . 1,:.38<3 .9 4 H~a lf-.' .'i.-L. i.fie to. o ,:,,, .s hor: ; t:.
Y'°-92 0,. 934,.46 H.a,',l.f-.L.:i'f~e .t:oo: shl"or.t'.



Minimum Det:ctl.: e A t.i..:ivity Reo,. t !continue:d) . a
Samfple II) 1D t EF:T-79080504 Acqu: s:i.s'i ion date a. 1i.9-AUG--20i0)-4 .. Ci *4&.: Ci?5

IS (2' i-t ti ci

'1;

Y-93
N'B - 9 4

FIB-"9511

Z R'- "- 975
NB7"-97
z R-- U9

TC -90.1

IT'U .-. 10 2t

T C I- 10,-

R U.-.. 10.5
I:RU- :0. G

C D0 '- !.0`31•
AG- I 1 0:.

S N - l I:'. 3
S-1 1t.11M

SB.-. 124
S B .- 12 .4
STB- 125M.'

TEi -127
T -E 2711
X E.-"127

"T'E-129
T E- 12 9 1-
XE- 12911
1-130
B''' A - 1:1. 3
]1-13:1
TE -1 :1.

T E'"'13 1MI
XE - 131'l
I - 132
T E - t3

BA 31 "'3
TBE- 13,3 !"

1- 13

1 i 3t

X E..-. 3 - 'j

YE.. -135
† :1 '• .-. :i. 5

37.
16"
407,
35.

20.

I' .

25.

27.

(.I}

55.,

16.~

30

50.
.0.1

261,

37.,

4 4.

0.

41.,
39.

47.

30.

41,

361,

20,,

Energy

590.28
266.90
7 02., 6*.3

7 35.69:'
2 "3 5. 7.

657.90
74.i. 36

73., 58)7 S~

357i. ,-:v:'

C''7 3 9.T,'%C318.90
724.50
621.84

9'3 7.'4
39 1. 69.
158. W,
563.913
602.7:1.
427.89
109.28
417.90
57.60

202.84
459.60
695.88
196.5W6
536. 09
12S.80
364. 48".!
14'9.72
773.67
16 3.9,3
667.69

27V,,09
5 .' 7

912.58

2 . 2 I

.1 "f'ff, 2.-.:.2

604.70
88S4.09P.:
210.,47
2'68.,24

1260.41
249.,79
526.56

FL.' VA

7(11

Half-Life too sho'rt:
Half-Life too sho 'rt

8. 149!E-09
S,.1 15 iE-08
5, 1 487E-O:'.-
1[.9592i:::E-02.

H..alf-L:ife:. Qoc ,:Eha<::,'
Hal f-Life too s:-how-.'t

SR. 7699 E-.,@i

Ha:lf-.L:if too sho'r'U
Half-Life too sho't

1.,2992••E- 03"!

Half-Li.fe too short
3 ,(.0.l126 E- 05

Half-L.ife too shor't'-;

7.0 58SE-:8
3. 733!E-07,
3. 2368E-08
i. 3258E-08
I. 6958E-08

4. 1559E-07
1.,0752E-08
2. 5935E-08
3. 8781E-06

Half-Life tooj short

2. 991011-05

1. 6971E-08
Half-Life too short

3. 0869E-07
5. 3235E-07

Half-Life too short
6. 3319E-03

3. 5369E-03
Half-..Life too short

Half-Life too short
9,, 1632E-07

Half-Life too short
1.,8321E-07
4. 5824E-08
2, 3.B3.7E-05

Hal'f-Lfife too short
Hal"',f"-Lif' e too sho'rt'

2. 6,.4 5 1 E. -. @-"

8. 357@E-09
Hal f'-L..ife too s-:h ort

Half-L"i. fe too sh o';r
Hal.ff-Li.fe too, s h or1-o."
H..alf-Life too .:.shor'c:;
Ha.xl~f-Li]fe,• toco sh ort
H.-alf-L~ife:. too s hort:



Sampe 1 EF-788054 Aquiitin dte 19AUG2004 :1.34352

c. S" I 76 . 9S9E0

X 33 455.49 HafLf sotX*.. E -) .1 2 8afs

Cs 0. 17l1
1
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B A d 1 .0 2. 537.3 6.-3E : -0
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'. 1 .. 45. 482. 1.1635 E-08
TA 18 9 '(.. :. . 1,4 9 , ... :.'" e . h3 '

RE-, 8 W5.0'3 Half. C •o s o'r t'.r.
: -... 145., 2. 7 9. 71.35, 08 .

.--.. •6-9. 7 7.'6 2 E -09

PB 21,2 ,, , 23 . 3 lf-Lif e. toos:h.o-0 rt

RA-224 135. 24. 98 2.86@ -0

AC-228 ... 3 3 I. '9 2 ..-. .)

THr' -22:L8 31 .: 84. X," , :; 0 1}.161 5E" >':;:".-.061•

H--t &.--. 3:. 3.5 63 . 2-.7 ,:.9 :1.7, 67@E5F".-'06J

IP '-239 42. 10:T. 1{ 8,5,. .-. 3' 2,:: 7 :., 9883!E.-01.,(::
"1"I..-- 24 29S., 5 93 :.54 1-Iai. [ .. 9069 1" E " -07os :,'.
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: OR.

Sample Location (Well Number): - Sici lOI.L)

1. Representative sample collected. Date/Time S'-O9 / I

Sample collected by: u)LiSe)AhA f-'ULt/ •ikjatLDate: -
Printed Name / §giiature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample ?: 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: _ ( , Date:Printed Name /eiV

3. Sample counted in accordance wi 7 .000.70 r 79 "Operation of the Packard
TRICARB 1000 or 21 OOTR".0 -

Performed by: i/ Date: 6-6 -
Fermi 2 Chemistry Printed Name Si a e

4. Tritium analysis printout rev ew R ion Protection Supervision or
delegate.

Performed by: / Date:

Fermi 2 Printed N eignatur
Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks A"{] d Y&A ý'/" .Q.., . Q ,it/'



Tritium Activity Calculation

Sample Information

1 . Sample Location EFT-8S080504
2. Date Sampled 08/05/2004
3. Time Sampled 16:25
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 08/25/2004
2. Time Sample Counted 10:30
3. Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 7.4 cpm

4 . Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 3078.7 cpm
Net Spike Count Rate (cpm) 3071.3 cpm
H3 Spike Activity (dpm on count date) -9572.3 dpm
Counter Efficiency 0.3209 cpm/dpm

5-.- Sample Info:
Sample Gross Count Rate (cpm) 7.4 cpm
Sample Count Time (min.) 10.0, min.
Net Sample Count Rate (cpm) 0.0 cpm

6 . Critical Level:
Critical Level Count Rate (cpm) - 2.0 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirlnqm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) = 1.41E-06 uCi/mI
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) = Sample Net cpm MDA
Efficiency x 2.22E6 uCi/ml x Sample Volume

Date 8 ?- - ..

Form 76.000.3 Att 1 / DTC: ,TGCHEM File: 1319.02
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FERMI 1 GROUND WATER MONITORING GAMMA
ISOTPIC ANALYSIS CHECKLIST

Sample number: £EF- FoqO0Og

Sample Location (Well Number): ) SV'ctoU

1. Representative sample collected. Date/Time %,S-o4 / 1 .S"

Sample collected by: \- i
Printed Name

/
/

_ _ -Date: o,-.•Zec% .
§ ture

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: J.0 \ki c 9\.,
Printed Name / eS

Date:_________

Note: Sample containers may simply be sealed with red duct tape and initialed by the
individual performing the function

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector #

Performed by: 1 /W 'e1ý
Fermi 2 RP Printed Name Signature"-"" Date: g 1 /•_oL(
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Attachment 1, Page 2

Sample number: 'A- g S cV8C)0OV

4. Sample counted in accordance with 65.000.115 "Operation of the Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

PerformedLby: I% / - Date: 9-1-- '6Y
Fermi 2 RP Printed Name Signaf-fe•

* Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.

If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radiation Protection Supervision or
delegate.

Performed by: VII/faA 1 ip2 i •&Date: .
Fermi 2 Printed Name/ Signature
Radiation Protection Supervision/Delegate

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer

Remarks 1( (4§ W '&? V( # k ,
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Sample 1D a; EFT°'8 @3@50,4: Acquisition dat~e N, :18•-A:•UG-2:!@@4 14,',55:;@5

~~~~Ferm~i 2 Radiat.ion Pr,"otect:i.on Gammra Spectro,::scopy Rep:ort'

Sample ID Numb:ers4 EF:T--854
Sample collection star:at dart, 5 I. -. AUG-2.00 4 !W. 25:00,
S:iiamplr'i:•e co-::lle::ct•;ion• end,,: date a 5-A::UG-200}!I4 !26:.•5WO,@0-0
Ty'pe of•i sam,,ple.:: 9, :1 L Mar~i., L.i.qu~id

Sample. quanti.y..,1c:. a 1 0 0 ,, r C0@@E+03 cI':.
iS.amp. le .g..eo,,met : ::2 U Op':.- :- : LKI'l

D,:e.te:.,,:oT yn-vro',bevP A D ET -4Ac:q~u.ire date g: 18-A•UD-2004:: Wu.4 55:085.5fz.
Pr•ese::t' live:.- t'ime 9: 0 00C3s oo: .0 0-,, @ Elapsed live t::imr,,e a 0 "00:30f.;_ 09•:.;:}@E
El.-apse~d rcea_,l ti.-.m~e 3 (.0 @OO 3(W WOJ.•99 Per'c:ent•' de:'ad time a~.:: 0, {.0Jf.}5

~ Sal. Calibrati.on ;" 'i'a'r a .4.3..4 t 4.. Q 4

Det'Iect.or number. DE" 4 Yearly Cal date a i.2.-.APR-2:.004 @09:n7u:0..@0
K ev/ h aa n'e . I 5., @0:1. i. 5E-0 Ze'ro offset; .- .44471E-02
Daily cal date s: 18-.AUG-2004 1!:4505.57

St.art', c .,nel . :1.00 3 End channel : 4096
HeightI sensitivity 3 5.00000 Shape sensitivity n 1..0,0000e2:.
Ma:-x~imum number of" ite'rat:ions:• "to resolve mult~iptets : 5

~..........cC-I li'U . 1 Ce identific.ation Pa4~ram.ete-rs~ ~i C2*~C-*~~ -i-*

:j y tol 1eran. c:e :1.250020. Hal.f-l.i1.fe r'atio g 1.0..00000
f u 'n cianc:e limi4 1.t n: 75 . 00000 L ibI r'a ry n i daemas t er .n ib ,
E'ffic~ien.c',:y file n EFFD)4..rp21 Ef~f~ic-ie'nc~i.es at: : P.:ea",k energy,-

P:k•' it Energy Area Bkgnd FWHM Cha'nnel Left Pw.,. Cts/Sec %E'rr F i -t:.

1 3 65. 6 ,, 84 27 58 1. 46 :1. :; :i. ,28 t . I2 . 3 0 . .,2.: 3 ..89 ,: ": 26 : 58 I V:i, .:. 7 c .. ,., 133.7' c: 12 1 4 - 2...... ¾
,1 ,, .66 45 40 :.00 149I. 3 -44 2.50E: -02 " "M4 n

4 52 3 22 32, 1.2 70 . 4 .19 1.) 1 .. 2- - 2 -eV.*,

5 0 5 0.78 5 40 .07.2 ..... ,.0.: 16 -5.28E-02 8.
... "" 09 76 43 "22 1.. " ",," 1219 .6 92 12 2. 8E 0

,. Ii :: :.1 @ ,," ..... "" 4'j •4 , , . "~ •"~4~. " . C•I J, 7"
7 0.: .767.76 ,I.6 COO 6 . 85 1531 11 9.12•-03 37.1 "8': ... 160 8 65 ,, 1 '. . 22 2 ,"23.46 2:9:1..5: 1.4 :3. 6 3 E - 0,":).: t 4 . /••/
'9 0 :I1765.0 ,,@@27 '5 2-. 43 3532!.'•:; :: ,71 3i :!522; 21 : .:. 5 E:-0 2.' S-. : 8,6



Sample T~itl.e g EFTi-8S805850.'4
Do•-.:cay 'Tim:e = 12 2200•:•},05.5

Page P

P•os't-HID Peak Sear•,ch Re port

].it; E'nerg y

3 65.64

3 66.89
0,'. 74, .66

S 35.3.. 7
a 5.;10.7 8•!
0 6089.76
0{i 767. 7GS
0- 146M. 86
0;. i76"5. o00{•'

Ar:ea Bkgind FWHqM Chann,"el Left Pw %E'r-.. Fit 3uclides

27

45

955
43

165

27

58
58
40
32
40

5

1. 46
1.21
1.00
1.;21
3.07

0.93

2.,43

131.28
133. 78
149. 31
704.74

1021•:'. 65

1535.,85

.3!532!.7, ?1

126
'126

144
699

1 "'.,.3

:531
2915'
3522

12P 61.3 1,. 47E + M.
12 55.08

9 49.
16 1W .,

il M", 1.
'..4 1.4 .
21:. 28.6

0
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FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample num-ber:

Sample Location (Well Number): qs SV1cA\0t.,

1. Representative sample collected. Date/Time o%*ohoq / 1ýoO

Sample collected by: S'tj It ame / A W OXAL' • , UMA.
Printed Name / % nature

Date: ,Q -oa-•gol

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample _ 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: 30o C-OUOc'%C
Printed Name

/ s Date: 9_____ _-_-_o

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRICARB 1000 or 21 OOTR".

Performed by: 1 /
Fermi 2 Chet# Printed2me

7- (V\ Ok " Date: / - -7 - o >--
Signature /

4. Tritium analysis printout revie edl y Radiajion Protection Supervision or

Performed by: 1112 1P4 -aL Date:__________
Fermi 2 Printed Name Signat '
Radiation Protection Supervision/Delegate"

-Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks



Tritium Activity Calculation

Sample Information

1 . Sample Location EFT-9S080604
2. Date Sampled 08/06/2004
3. Time Sampled 11:00
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 Date Sample Counted 01/05/2004
2. Time Sample Counted 10:10
3. Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 7.9 cpm

4. Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 3815.3 cpm
Net Spike Count Rate (cpm) 3807.4 cpm
H3 Spike Activity (dpm on count date) 9923.2 dpm
Counter Efficiency 0.3837 cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) 7.7 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.0 cpm

6. Critical Level:
Critical Level Count Rate (cpm) 2.0 cpm

Minimum Detectable Activity

(Bkgcpm) (Bkg cpm)

Minirnlqm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) = 1.22E-06 uCi/ml
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/mI) = Sample Net cpm < MDA
Efficiency x 2.22E6 dpm/Uci x Sample Volume

Date / ;' 0.)

0
Form 76.000.39 Att 1 P1/1 DTC: TGCHEM File: 1319.02
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FERMI 1 GROUND WATER MONITORING GAMMA
ISOTPIC ANALYSIS CHECKLIST

Sample number: Eý" c\•O !,606oq

Sample Location (Well Number): q SWC\O

1. Representative sample collected. Date/Time aZlo O0 / ', 00

Sample collected by: &-, i _ -/2 , ; 0 t-ck.. Date: 2a 2•.,
Printed Name " Sgn'Ature

Note: Qualified Fermi I Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only

Sample sealedby: -1O'y -Q0U11ý0N / Date: 12Z.- -4
Printed Name / Sikature

Note: Sample containers may simply be sealed with red duct tape and initialed by the
individual performing the function

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector #

Performed by: U / . Date: )9 O/
Fermi 2 RP Printed Name Signatuie
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Sample number: "T • •oOt\

4. Sample counted in accordance with 65.000.115 "Operation of the Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Performed by: I- /K, C!' / ,/n- ý5- Date: /C 5/ /
Fermi 2 RP Printed Nanke Signatae/

Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.
If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radiation Protection Supervision or
delegate.

Performed by: fll'//i p k•'t4.)9Z;/ " 2 (K Li4pt Date: ______'_

Fermi 2 Printed Name Signature S
Radiation Protection Supervision/Delegate

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer

Remarks A' / ýej, oa•). J t ()
V r

0
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W, Detrl:;oitk' Edis.'{on F.er-mi..2. Po•{wer P:lant'. 2.9-DEC-2004@- Q n2%098•Z!."1,4•%

Radiation r i","ote:,ct!ion Gamm•a spec't.yos.',c•::.•:i:y Repo&'.:o

Sample 1D Nuber s
Sampl~e c:.ollect"'ion sthart% dater{,: G-AUG-200...S@ 4 11N@000@.,02f

sample coll.ec%•i.,n e::nd date ;, G-.A.UB-2-004 11KOV0.03,@

"ype of sample 2 1 L. Ma i. .Liq id
9 ample qu•ant:ity/ a: .• 00000E+W83
Samplie qyiom'et'•y a• MCUL.L 3pea. nr.':s , L.. ':

. .e.ec t. . . ... ... n..be r I D E T , , a .E n - . . . . . . . .. .. . :

p-,;o-.,e:se: live t;ime ;4 0 00:•3000. 00 El•@ :.-.apsed l.ive t,.im';e a: 0 0 430'.,0,0@. 0CIA,4 -J Tel 4,m ;'4..c0p3fIPI.$44'fncsnl Wad54Pima4a I. I

D) ,':etv .ct .. ,num..iibey a: D E T Yeap ly, ca l date 12 .-AP:FR .... 0 0 4 OV 17'-:00 .00@
.. ,i. ,nnel A 5.00459E-01 Z..ero... of set.. -2.. 45, -0.

D.aily. C..--al date -2-E2•080908.0jS

Star.'•.•,t: c::ha-n'nel a: 10i.]; End cha.nnel a• 409.i6

Heigiht sensitivity N 5.00000 Shape sensitivity z, 10,'.000..;00
Maximum num.be. o itertions to "res..o..•e mu iles u i

eee e-,:ee ee .••,ee,}•,.e M uclide identifiicatbion P:ar•ameter{s e {:•,.' e•e e '''e e e

Eni•ergy toleranc::e ;a 1,250@[: Halft"-l.ife r•atio ; 10.00000

t:A it Energy Ar,-ea B n FHN Cha..nnel LCeft"' 4  CtsiSec iE'r Fi

I-lat t0~ 352.63 tav7 O(4J 3{3.2 705.19 699it~ 10 2. 3E 022.3 ~ 1@L(
2. 1.514 3 243 1029 04 W8.7E0

flba 44 -a 3 1 m :01.25 73, 64 2319 1.39 121 .2 r 12 12' a~~ 3
57 'r 14 .2 7).46 1 3. 2.- 292 .78 (2 91-5 6 13C :4 Kaw& V a tI 5.5

°5pi/.5. 4/) ;IS .,(-i:' I. -41" . 4/45 5.,/5~C.,-h4'~: " 3 .4/94 45 , 5 2 1 4 " 15*5:. .1 )15 44, -l/~.!•:•.'? I •" L.." .4/ ' SI.: ..-I:..5- a :I. .*. i . /:

A ~ ~ i-ic:;42IE: L.sL V' :-3~."C:.s. l-"(
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: •LC- • _O cO9

Sample Location (Well Number): C'-irA e(-)qj 27w

1. Representative sample collected. Date/Time cA/ 0

Sample collected.by: -1,, S\•z • 6, A,& Date:_ -)Z-L.q
Printed Name / Si~nature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample . 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealedby: nC4&K / Date: %146 0
Printed Name / ue

3. Sample counted in accordance with6 000 or 79 "Operation of the Packard
TRICARB 1000 or 21 OOTR".

Performed by: Date: E
Fermi 2 Chemistry Printed Name S§i e

4. Tritium analysis printout revie d by adia 'on Protection Supervision or
delegate.

Performed by: VIt, U ) 4Date:
Fermi 2 Printed Name Sinature
Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks [,



Tritium Activity Calculation

Sample Information

1 . Sample Location BKG-RANGE080604
2 Date Sampled 08/06/2004
3 Time Sampled 12:37
4, Sample Volume, (ml) 4 ml

Instrument Count Data

1 Date Sample Counted
2. Time Sample Counted
3. Background Inf.:

Minutes Counted
Background Count Rate (cpm)

4. Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm)
Net Spike Count Rate (cpm)
H3 Spike Activity (dpm on count date)
.Counter Efficiency

5 . Sample Info:
• Sample Gross Count Rate (cpm)
Sample Count Time (min.)
Net Sample Count Rate (cpm)

6 . Critical Level:
. Critical Level Count Rate (cpm)

08/25/2004
09:10

10
7.4

3078.7
3071.3
9572.3
0.3209

' 8.9
10.0,
.1.5

.2.0 . .

min.
cpm

cpm
cpm
dpm
cpm/dpm

cpm
min.
cpm

cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minipqnm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.41 E-06 uCi/mI
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity.

Sample Activity (uCi/ml) = Sample Net cpm

Efficiency x 2.22E6 u C/ml x Sample Volume

< MDA

Ti Date 16- 26- &-/

Form 76.000.39 DTC: TGCHEM File: 1319.02
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Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTPIC ANALYSIS CHECKLIST

Sample number: .

Sample Location (Well Number): Rrit.x e ýV" we

1. Representative sample collected. Date/Time 51 Aoýo04 \237

Sample collected by: A, ,-A-,k / . r51A)7. S 0 /.k Date: -i L
Printed Name / .gature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: 1,7nc:: Jkiadt /A• Date: .' VS"(•
Printed Name /Si ature

Note: Sample containers may simply be sealed with red duct tape and initialed by the

individual performing the function

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector #

Performed by: LI -, / JA eC,,7 A Date: -r
Fermi 2 RP Printed Nane Sieat



WR EFI 04-052
Page of__

Attachment 1, Page 2

Sample number: 6 1,e & - W6 o Y

4. Sample counted in accordance with 65.000.115 "Operation of the Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Performed by: &- eM"d Ue
Fermi 2 RP Printed Name Signat-•e

Date:

* Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.
If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radiation Protection Supervision or
delegate.

Performed by: -(/f11) l "1j/ 7•M , ' / 14 Date: _____
Fermi 2 Printed Name / / "Signature
Radiation Protection Supervision/Delegate

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer

Remarks ,V' /%1 N~ d)SY/44 ,?~+4 J~ C~
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4 pje W a BC 3KC-RANGEf'8ib1CE@30604 Acquiv'sit:ion date n 19-A- '.UG,-20•23C4 15:.1!. .'..

F'ermi Radiation Pr'ot~ection Gamma Spectros•copy Rep::ort
}•.:- x.:• ::.:• <, x-.,,•:, .- x- e . , n :. ; . ' <.,:. < a:: d• :,:- a 1; .•:. (: 3.3: V' a, *j p I2 e; :i a .. -Aa@e t "s ''.. S a .3 : p ,- S >: .c}:,: -'rc ( ,:. ,p,: . P: 5,: - P: }:..x •: x •.}: ,.! •-

S-iample U: N"umber:, BK.G-.RANGEO:i8O@ 4

S im'ople c I-ollection st t .- ... .Ai....3 4 1d t - 2 37:00P.0 0
Sample collection end daxte u 6""AU'--20094 12037=8.,00
Type of sample n', 1 L M... L--i-.quid

sample quantity a 1.0I,,000aEt03
Sample ge..:ometrPy : N2Lh. .Opa',ato g. LK<M

De't',ect,:'p' num,.ber 1: D E"' T Ac,'quirPe da'te n. W{-AUG-200{?4 15':!-:[16n 4,,74
Pr•eset,' live time U 0 OW:30n- .0)0:().• Elapsed l.ive: tkim e .a 0 0-0w•3o:--nitoo.
Elapsed 'real t:i.me : 0 .(:0:0W Z1. 14 P,-.:cPen't dead t:i~me 0. 0,95 Y

Detect..or number s DET .,' Yerl-T y ca:l, dat~e u :1.-2-APR-•200!:4 OW W WO:. :8 ,.0:0
Ke:vic~h,:,,'nn.l 2 5,8:.00 8ME-0:I Ze'ro offse'tx -6., 91'.9S-E-02).7:
Daily c~al date;.- s 1.9-AUG-2004 8-, N ii•51050,73

Ener-gy "toler.:'a'nc~e, % 1.250(.0 Half•-l~i.fe reat;i~o g 10. 8@0000

A:bun~dan~ce,: li~mi.'t a 75,("{.00000.@ L~ib'ra',ry : dacmas'te.-np,"•b
Efft"i~ciency file u EFFD4..m£!l Ef•f~ic.i~encies at 1 Peak ene'r-y

P:k it: E'ner0"gy Ar:i'ea Bkgn.!;r'd FWHM Cha'nnel.:, Left Pw Ct~siSec. %Err" F i.';

1 ... 3 52..... ':... ;-..... 5 3 9 . . ' 70.4.4 69 P A.'9 I'. 31 . 0% ,, 86E-0 2', 6. 33'- 5:3:,, 1.

2' S 5:: t : ; .. r..7 5,": 2 S :. 6- 2 .- 2 ,, ' 0" U 3 . .. . 3 14 19 8 .i 43 vE:-0 1 4-." .. 9I 4.
'3• 559.t7 47 5.6:' : 3 p11:-.24. , . 1• : . .. . 61. ii Q.1 2

li a•'a i eaI t: 5 3 . • C)3 .. i, . -:, ~''-c sr 'F ci s a : :i .F :.?. C:: ' :"" 35 i:' 3 ,':

t..- I .:. ", '35 a ! 9 ': -. : i St ,0- 0 . :1. " .22 2 1 •" .... .. 2.8',0 .25.85:, 'i, i 9 a , .2 1SF? ,, I Zero o fast ""6 , , 1 .':46'.,, 24 a 9 7.19E- 032 .

6 .. . . . ..... . ..... 73 9 2.67 2 3 29 1 :' . .. . .........':K.: "d :en. ',.. ' 7 , .' iIk: . : 7 . , ? ' . . .* ,.':'-,.:' T ..., 0 ,, T:.

,• b:...,S'I ,.j,:, .1 -A-. ;:;8:;:. 731 9 il. I'7 C. P.3 -L, 'l 3 , '). F9. :t1; r'. . 1; h, 8 ,E .8 ? • ''
5,, 3..• 1



Sample Title a BKO-RPNGE080604

Decay Time = 13 0039:04.74

Pag a: ..Ac u si i n i e = 9 AU -0 4 5 .G 4

B] 6i 0i: 93" . 9?3 -

0 1237.5

S14 6 0.

. -5

39 1.3 70,4 699 1 2G 1

56; K.. .:38 11 a 2 "11 j! a ... ,.
.1 .2 9i .90 . 2 .5 1F2 25A.':'',

7. F.5 E4 6 1 4 2 5 ;

9~~~~~~ 2.722.6 21 81.
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Page n 1.2

Acu s t o CIat.U : 19 A G 2 0 :5i.(1 0 Ui1,

K-40
Ene r z..

AW.(81
%Abn %Eff

10.676 2.389E+00

UncorrmtCd Dc Corr

.3.

2 -3

Flag v "Y" - Key!
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Halif.-Li fe
Nuclide Half-life Ratio
F..-1 109 I8.•.74M 172..17

% •bund antes

P::age aAc,::quisition, dat e n, 19-A•UG- -2 804 15 K:,'±6 :04

En•er gy %A bunrd
51:1.0. 193.46

Fo•und - 100.00

78, 76D 0.,17 846.75
1037.82.

E034. 91
dances Found =

11.96 .559.. :
563.23
571.30
657.03
665.31
740.12
771.76
867.63

1129.87
1212.72
1216.0E
1228. 52
1439.13
1453.60
1787.67

'da'n"ce.-s Foun'd =::

99.96
14K03
67.00{£

4.29
15.5 1

3.03
7,.78

44.,704

i. 17

6.10
0.39
0.,12
0.12
0. i2
0.14
1.63
3.64
1.39
0.33
0.13
0.33

73.70

8£9.00!
5.60
5.92

Activity !-Sigma
MUMicc %E'r~or

!. 00E+3514,,66

....... Not Found ......
--- Not F oFu.nd

1.239E"-- 45.81.
---.... Hot Found ------...

. Not Found .
--- N;:Ff .F.oun
........ No t' F-ou'.nd ......

:1.388E-04 38.47

........ Not Found -- "-
---. Not F o und -- ..

..........Not Found .

....... Not Found ------...
--- Not Found ........

....... Not Found ......

--- Not: Found .
........ Not Found ------...

--- Not Found -:-----.
--. Not Found ..
........ Not: Found ......
........ Not Found -........
....... Not Found ......
........ Not Found .......

Rejected Fy
Decay-

Deceay, Abu'.:ur,

% Abun

,M. .33 497.08*
610.33

(Abundances Found =

1- . 133 20.80OH 15.14 529.87-x
706.58
856. 28
875.33

1 236.4W
1298.y:c,, 22

'dances F.ound.::

--- Not Found -i............. f:bun.
3. 913E-07 25.83

---... Not Found ---... Decay

-. - o-,; Not Four nd ....
........ Not Fo cu nd ......

-.. Not Fou. d

:1. 792.-02 45. 81

.. Not: Found ...-

(:. 00+35 25.83 .ec .:

........ Not Fo un•d ......
- - I FNot .Fou

---. F. Not Found
1. F 00@E+35 45.

............ Not FoundF ......
...... No(: t:. Fo:unrd .........

?;Abn'. Li~mi.-st 48..48.%)

% A bun

1%.90M 949.45 609. 31.
768.36
934.06

1120.29
1238.:.11
137"7.67
:1764.49

.nd,", ca'l:.es Foun'ld =:

46.30
5.04
3.21

15.10

5.94
4. 1i

15.80
5A. 70% Abu

P::B-21:t4 87.30 4.67 --- Not Found Decay
2-:41.98 7.49 ........ Not Fo,-unr.:d ......



Rejected Report (cwtinued)

Sample 1D n AKO-RANBE030604

P a

•-i ii f '- L:i.f eA ct iv,,'ity !i.-S ig ma
Mul..cl~ide Halaf-l.ife Ratio En•er•gy %Abun.•c'd M•i/ce) %Error,,'•; Reject.i'ed by

PB""14 "6. 0 705.0 29 .2 19.2 "--- Not ......... --- e.a,-,,

351• .. 2* 37 •.. i[,.2. 1.00M;w a• 6' •: I •... . 1 •;

•.' iI :)•.•••• ' •" •?•. :7 85•i • :• :..9 1 .10i --: , -': H o t Fo n •i ]Y , ]. ! f i - --: : i, .. _ :'

0



1-12 en i dEe gy Liwý Page a
Acquisition date a 19-AUG-2004 MIMM

Area Bkgnd ]ii. Ch::h'. "-'e.. Left Pw Cts/::i :.*.:,c %E r.'-

352. 22
51 i.
559.0 •i7
609.,,92•?

55

152

59

56.

1.56

1.2
1,, 3

'704.48 699 :!.:1 3.,06E.-.02. 26,:.1
1022.2;i! 2,': :!0:4 19 8,.43E.--02. :14.4 9
11:18.28, '4 111 i•-: :1.6 2i .6!,,1E -0i2 38.,,5

1,219,.98 1 15 : 2• , 2E-02 2;5.
2 7.5:. 24 2 9 19E 0 4 .

5. "5, R E + 0 .*;,1 ?:

4 .,38EM0 ;. . {.:

Tentatively associated
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J. d J. Tl,

W. 4* -K -A -'A. -X, -K 41- -x- -,X. "C.
I D
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1I 5
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A, ~

K Ft' 5

86

y 3

90 ):
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12.

G.j.
5711

9 .

I C*i 1~ .4 -

123 .,. 25

8 J. ED 7

:1. 3*3 .'2

:1. 1:..7
4.1. At 192

:1. 13.4

51. .'S 9

C'.

512.ci
C.r., 0

3, 4 :j

~ 1C.) 1".7

!-- ' I f

I. 2880i: .* ....~ 0*t'I /,I:3

:1. 2 1: 082

6.:1 23E ED.8

I t~l S, !-

!- I z0 I F f t;
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a mu Deetal Act-ivit. - j 1y Repopt Ocm-U t. nusu) Page n-

IM 1 mple 1 a4BKv--RI-GEMOF!CCIC Acquisitionm daŽte 19'5>AUG~-200~4. :.:15wIS-4

Nuclide

NB-95 11

T C2 01

R U:. - 15

TC-9I9TO.- 105

A G-13
T 1

1;E: *H - :1. ;IT. 5AG,11711

1. ."2

TIE - 12.5

TE- 127N

E - :1.27T E "" 12.,",
T E... 12"9 -1:E.- 129m
TIE----1.291M

:-- 130 C:)

BA -'. .31
-1.-131

T E I 1' I
T E- 1311

X E - 13111

I I 3E
TE-..13•2

BA .133

I- 173
TE .-. i3311

XE -1331,

*E.. :i. 3 F

S ."'- 1 /

B.•{ A .., 13 511
1 -- !35
X E .-. 1 K,;5
X E -.. 1t. 35

15~,,

i5

26.

14,

35.

16.
20,,

29.

53.
19 .

21.
31 ..

22.

47.

21.

52.,

32.
2,7.

0.
0.

42,,

1,,
37,,
47,,

0.1

33.
50.
23.

EnergMy

590.2,S
266.90
7 0 2:.; ,6 ;3
7 65. 7 9.
2i•35.o697
756. 72
657.90
74.3.36
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H4alf-.L.if,:- too s ho T t,
Ha!•.'lf-"L~ifie too shor~t
Half-Life too short

Hal. :i. f--i e t. oo s h o'r"
talf-Li: fe too sIh o'.r
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WR EFI 04-052
Page of

Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: TX-G !O•O6Cq

Sample Location (Well Number): oe/v en•C\- fOJp W.AJ2Q

1. Representative sample collected. Date/Time O •,O4 / \Z3

Sample collected by: 1 4 h,•t ,• . L.. Date: eJ-1Lzq--L
Printdd Name / t nature

Note: Qualified Fermi I Personnel or other qualified individual will obtain samples

2. Prepare sample : 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers on].

Sample sealed by: 3n Date:Ži j" L.Printed Name S -ate

3. Sample counted in accordance with .000 or 79 "Operation of the Packard
TRICARB 1000 or 21 O0TR".

Performedby: tQ5. o / Date: e> - -?G- 4-
Fermi 2 Chemistry Printed Name n ture

4. Tritium analysis printout revi wed Radi tion Protection Supervision or
delegate.

Performed by: '/ //I•&/ • / • Date:_____
Fermi 2 Printed Name \,Kgna/tre
Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks J! /c2 ~ [~4 C~6



Tritium Activity Calculation

Sample Information

1.
2.
3.
4.

Sample Location
Date Sampled
Time Sampled
Sample Volume, (ml)

BKG-PAP080604
08/06/2004

15:23
4 ml

Instrument Count Data

1 . Date Sample Counted
2. Time Sample Counted
3. Background lnf.:

Minutes Counted
Background Count Rate (cpm)

4. Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm)
Net Spike Count Rate (cpm)
H3 Spike Activity (dpm on count date)
Counter Efficiency

5. Sample Info:
Sample Gross Count Rate (cpm)
Sample Count Time (min.)
Net Sample Count Rate (cpm)

6. Critical Level:
Critical Level Count Rate (cpm)

08/25/2004
08:59

10
7.4

3078.7
3071.3
9572.3

.0.3209

.. ' .: ;';. :.7 .1 .:

1• 0.0
0.*0

min.
cpm

cpm
cpm
dpm
cpm/dpm

cpm
min.
cpm

, .20 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirinqm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) .1.41 E-06 uCi/ml

Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) = Sample Net cpm < MDA
Efficiency x 2.22E6 uCi/ml x Sample Volume

Date 0- 7---- 4

Form 76.000.39 DTC: TGCHEM File: 1319.02



WR EFI 04-052
Page of__

Attachment 1, Page•'i

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTPIC ANALYSIS CHECKLIST

Sample number: •Qf- Qi? Qo'60-4

Sample Location (Well Number): Q:Ar A , ',vN Rzynip Wa9

1. Representative sample collected. Date/Time %•6\A / kSZ3

Sample collected by: - _ / Xiature Date: 2f" -
Printed Name / § ature

Note: Qualified Fermi I Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: .- - / Date: 0S, U
Printed Name / Siyature

Note: Sample containers may simply be sealed with red duct tape and initialed by the

individual performing the function

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector # f i

Performed by: .,AC- Date:,
Fermi 2 RP Printed Ngme Signater6



WR EFI 04-052
Dage of__

Attachment 1, Page 2

Sample number: P[6-' p4POD6O( 0Oq

4. Sample counted in accordance with 65.000.115 "Operation of the Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Performed by: 6, X / Date: 3/9-O
Fermi 2 RP Printed Nare e ign& "

* Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.

If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radiation Protection Supervision or
delegate.

Performed by: W'iW/i414] i f'/ I-iW•t-/4• [••7A iXDate: ( /
Fermi 2 Printed Name Signature"
Radiation Protection Supervision/Delegate

Note: Retum sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer

Remarks ( /,('&7g / C - 'g'y " id, 7/ Jt k//l 4

0



2 C' 1 52,

I",l



Page 3 2
Sample ID 2 BKG-PAP080604'. Acequisition date g 19-AUG.-200£4 14145g..-

Fer•mi 2J- Radiation Protection Gamma Spectroscopy Repor•t

Saml'•:•!e ID H"umb:e'rt BKO-PAP9'•!80604
'Sampl:,e c.,.:lle::ctica" st~art- datew B-A1US.-.200~}4 1t5:2f3W0(. 00,,!

Samp::le collec::tionq' end dat~e a' 6-AUG.:;..;-200i.4 1025:3 = .00,@
Type of samlie S I L. Liquid

S .iampl:le quan:,'tit-y N 1 (i.000!)::OOE0-0--3 w,re

Sample geometr::y s M2L.r Ope/ C::,K,'.y;::r .

D~et'ector<• number" N DET Z.,- Ac'qui're date a 19.--AU.G.-.2004 14..:45u39.94

.es t li e e t-me8 0 8: O 30:O.00i 3 , El.ap.se:--:.d live time a 0 00:.- N 0., .
Elapsed r-eal time a 0- :.1 0U:30:1.16 Percent dead time n 0.05 * *

Detector number n DET -4 Yea'rly cal datie :12-.A•PR-200(-J4 @9N 7:@0
K e v/ich annrel N : -5.00180E-01: Zero offset: --..694 19GE....2

Daily. y c'al date n .9-AUG-2004 f :51:58,73

Star't . c:hannel 1m I End channel : 4096
He ~ ight sns. iti.vity : 5.000 Sa pa ie seniti.:.1vi ty n 1000 .,
Maii xeimu. u. mbet' 6r c:.sCbe " fYi. o ef aa :5 .ii a lons "t 16o r .esolv ea rrult te senriplets. g:: 5

Ncidec 3 Ide ~ ntificat**.i on P ar ametersp.**~
E:ne'gy t"oleran3" ce : 1325. a."0 Half.-.life ratio : 1:0(i 0000

Abundance lim:i. t : '75.000 k Lib'"ary N dacmaster'.,I b

Efficiercy file N EFF.,- .r,.i2.ll E' :'f'fi . :i.ciencies at: n Peak en e.r, ry

P!.: it En•"ergy Area Bk.g.n.l:'d FWHM Channel Left Pw CtsiSec %xEr.r F~i.t

1 @ : 5. 70 ;0..5. .0 7:0. .43 69 9 1 61.66 -0-' 4 .-et

0 2. 9E00

4 6 6 .3 4 1 86 W'. 7 00 . ..' 0.



S.iample}: Title n: BKO-PA!:2'80604
Decay Time 12 23g22:39.94

Pos't-MD Peak Search Repo'r.t

:age g: I
Acquisition Tim~e W 19.-..AUG-200•:74 14N45,;,39.9

it Energy Arpea Bkgyn'*d FWHM Channel Left Pw.4 %Er4 F"it"- N, i ide

352.70
511.16
55,8..5'7
6 W(' ,', 43
60% 2 i''5

1120.•(.:•o56
1460.9:1

30•.
135

48
'70

56
37

8
to

0
7

1.05 705.43
1.3 102 .39
lw. i9 1117.2•?5

1..8 '217,0

2., 2-8. I ,3
2. 77 2i24:i. ,94
,.' 28 292'.. 42

6j'99
1014

22•:.34
2919..6

9 47 7.

15 2-'3.9
30:: 37.o0 2i'. :?TB.,E-,+-00(.
30 34.
18 1'.

i3 14 .C - K-40



Nuclide Lin,"•e Acz.tivity Repo
Sample ID a BKG-PA:POS060•4

Nuclide Types•. natural

Ac~quisition date a 19-AUG-20041'a;III:IIS•O

Miuclide Enerq•y
! 460.8..71

Uncor'.rxected Decay Co: r
Ar"e a %A:•bn" %E ff OWCoii~ uC i!cc

70 10. 67•*- E0.3%SE+00 4.09AE-07 4.09.:J4E-0?7

!-Sigm ga

Flags "*-" = Keylin"e
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Reje (+)cte [; Re.?•J i,; w. .' .
A-ic q uis• i.t:i.o n d a te 3 19...A:lU G- 2004 1I Q45u:3lol

Nucli :. de ra ! .. 1Ha - :l fe
F-I :1 9. ,,74

Sa f ...L :i. e

7. ,38
Ab u 'ndn ce • c e s

Ener gy %Abund

Found = 100,00

3 C - A zl'.'ý M• .@. .5 42.53
889. 25*

A} ,'•bund q 'ianc -:e s F outn d =

°84 559. 10
563.283
'571!. 30
657.03
665.31

740 ,12

771.76

867.63
112 . .9.87
1211., 72
:1.216.028
1228.,52
1439.1i3
1.453.,,60
178,is7,. 67

% A:ib u.ld a nc.es<•: F'o un d =

R"U - 10 3 39,. 35D 0,,3 49 .",08*
610.,,33

62 ,.70
99.98

44.70

6:1.17

0.,39

0.,12

:1.63

3.,,84
1,. 39
0,.33
., 13

0.,,33

73~.70

89.00
560

5.92

89.909

3. 11:!.

46.30
5,.04

3.21."I ; ,, 121
15,, 10

5.,,94
4. 11

:t. 5 , 84.67
7",.49

53,.40

Act: " i.v:it by I -- Si g ma

C N t F n:: d .:
.. .... c: < -i:; [ r: ,: : ... ... ...

2 89 -.. 14..

1.. C 767 !E-0 '4 ,, 23 .
...... wo t F O:U .tv,.• ......
........ Not o I: F:o un''d .......

--- Not Foun
- - Io t F oun , ..

1-- I :: u N F nd ...

--. - i ot: Fo u nd
- Not' Fou n -- -.

--- No FoCund cN t: N :o c und

........ Noc t. F:'oun -• -----....

........ Not Found ........

2.343E- .07 ,,387

........ N o F.:' "o u n d ........
5. 748Eg•+0'3 37.,,04

D e c:'.e a::' y

1.un

De¢ Cay A), .

i':Ab utn.

X Au n d

9. 11-I 34. . 2.49 ,. :
608.9 :1.9

'tdan:•tc"e s F:"ount "d =::

.' D:.,c-a y ,• b :, .t',,

% A bu n

Bi- E I - 4 19., 90(2JM 939,58 6095,, 316: .*
'768.36

934 ,, O6
11:t20 ,,29

:1. 377.67

:1. 7 4 .49
tnid a "nc2es F' :"ount/ld -:% Abu

1. 000E+35 34.87 Decay

........ No.: t' F"o un d ......

1 .00E.35 :4.43

--.... 1- No t Found ......
.... .. ; IN t ound -..

.--::'" INt Fiodi.

.IAb Lii 48.48%)c~

........ Not,:rl. Fo",:u'nd ---.... D e c a<•y

... Not F ound

I., OO .) or:'..,. E 35 47.0 (.72
.. Noit Found -.......

(A:ib'n , .. Lim:i.t: ... 3"7,,20%)

PB-2.. 4 26., ,12:11vM 69 .. 6.. 87.,,30
241.98

351:. ,,92*,x
785.,92.

Fountt "•d =::% : A undan c es rc i 0
4 1 *: H Ke)yl:1i:.
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nt~ e'.Z, " iia g . 1 , 5 g
Acqui sit-ion• dates a: 9.-AUG...."2004 14n:45W39
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1.35

;:::

24 S
'-0'

.A8

Bk.-:gn'd F'WHM;' Cha'n'nel Lef t P::w Ct-s-/Sec. %17"". %E'if f F'."1

51 1.0•5 "705.43 699 9 :1.,66E...02• 47.0 5. 52Ei+800 T

56 :131 2 2-.2 39 .014 i5 7'. 4 - 2 0 4.9 4,, 74E+ i0 I

37 139 1 7 2 1 1 15 3. 62 -0 28.9 4.-5E. 0 I
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FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: fCOToI"COU O O-Q

Sample Location (Well Number): UXUl M'"•t4 m-ktl (C%!A '-)

1. Representative sample collected. Date/Time 01O / Ti7-

Sample collected by: rn: Na.m / <4 4±,tr4 Date: e•-li & tL
Printed Name /Si~iaAre

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample ?_ 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: JCc1.cM"C / Date:
Printed Name ýSi e

3. Sample counted in accordance wi 6.000 70 or 79 "Operation of the Packard
TRICARB 1000 or 2100 TR".

Performed by: D--AsPD. '•, _ Dt'e:-
Fermi 2 Chemistry Printed Name Si a6-re

4. Tritium analysis printout re iewed Radation Protection Supervision or
delegate.

Performed by: 1/ iA- 1  Date:____________

Fermi 2 Printed Name Signature
Radiation Protection Supervision/Delegate =..

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks fyt -//



Tritium Activity Calculation

Sample Information

1
2
3
4

Sample Location
Date Sampled
Time Sampled
Sample Volume, (ml)

BKG-NTC080604
08/06/2004

09:57
4 ml

Instrument Count Data

1 . Date Sample Counted
2. Time Sample Counted

3. Background lnf.:
Minutes Counted
Background Count Rate (cpm)

4. Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm)
Net Spike Count Rate (cpm)
H3 Spike Activity (dpm on count date)
Counter Efficiency

5 . Sample Info:
Sample Gross Count Rate (cpm)
Sample Count Time (min.)
Net Sample Count Rate (cpm)

6 . Critical Level:
Critical Level Count Rate (cpm)

08/25/2004
09:30

10
7.4

3078.7
3071.3.
9572.3
0.3209

8.4
10.0:
1.0

210

min.
cprn

cpm
cpm
dpm
cpm/dpm

cpm
min.
cpm

cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirrnqm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.41 E-06 uCi/ml
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) = Sample Net cpm < MDA
Efficiency x 2.22E6 uCi/ml x Sample Volume

T Date 13- ?.(-- 4-

0
DTC: TGCHEM File: 1319.02

/
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Sample number: 64-6 - 4"d7ICO.iO6bOL

4. Sample counted in accordance with 65.000.115 "Operation of the Ga---na
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Performed by: t- 6N Date: 9-I4-• 04W
Fermi 2 RP Printed ame SigV ane

* Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.

If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radiation Protection Supervision or
delegate.

Performed by: Li/Ii./. b< '/2 F>V '1 1  AZ /4-, Date: /

Fermi 2 Printed Named Signature
Radiation Protection Supervision/Delegate

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer

Remarks IY ~ ( ) (J)ehft.
Oo, e•,,- {y - q, 1(- X,,• rJ r /M z•.• .p<• -

, I&<, !it(~ (cZ /h'//<. cA

Iz
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FERMI 1 GROUND WATER MONITORING GAMMA
ISOTPIC ANALYSIS CHECKLIST

Sample number: B -•MLZ" jTC.c?0kn

Sample Location (Well Number): #J'cLX,6-1 C~C'L,- " z2o

1. Representative sample collected. Date/Time 0 jW [ / cMs 7-

Sample collected by: ,V fV ¥ i. Y € Jic' , Date: OS-tF-oc-
Printed Name /($i;nature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: Q Printed Name / inaýz
Date: %'k 9 "3

Note: Sample containers may simply be sealed with red duct tape and initialed by the
individual performing the function

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector #

Performed by:
Fermi 2 RP Printed Name SSigna4ý

Date: 0 ý/I6 O(



Page a

Fermi 2 Radiation. Pr.otection Gamma Spectroscopy Report

T3ample coein:{tion andi date a G-A,"UG-200"•]@ 4 0i907= .00@,,@
Ty pe :mf"• saRmp:l e A• 1• L Mari.•". L:,i qu•i d

"Sam'ple quantity a; 1.,0000OW+8•a w..

a. .p.e geometry a, M I... -pe'at : L .

IDetector n"umb:er A ET Acquire date E 9-AU -(-2004 O8wi5GN @5.2',,,
Warset liv,•e time %, 0 OOZ:30000•S000 iElap=sed live time t 0 00:30M•}S8.00

Eliapsed "real time a 0 .UOWONM.O Pcercent dead time N . 0: 5

D)etector number n: DIE] .4 Yearly cal! date a: 12-.APR.--2004 OM M,:1 .:@@,@

io, evieh annel 9 5..-,,0018@ E:-01'i H .Zero offsetu --6,. 9419. E-02
Daily cal date z. i.-...AU.-.. .- 0'C4 OW M51* 58,,7"3

Start channel a, 10.@ End channel n 4096

xiiimug :.hsnumt• b'ier ofi £jbi~tera..t:• i"oi'ns to resolv'ehamult ie eplet~s .n~tvit[ 5 •]@,.0

{•.:..:.-,.-•.'.>.x~.>..~eM-uc.lide,.. I-dentif.icatitointon P ra et rs .Parameters'••-~xe.•-•:-:,:eex.•.e
Ei'ne'rgy tolerance g: 1.25O0@ Half-life ratio ;: 1,0.0@000

Abundance limit a: 75,,00@00@ Library' a dacmaster,,nl':ý.
Efific:iency f•ile n: EFF:D.4-....m 1 E}fficiencies at a: P;'eak energy.-

Wxk it E n e r g y

!

3

5
6

353.45
510. 33
512.0R5
554.79
609.,72

Area Bkgnd FWHM Channel Left Pw Cts!Sec %Err Fit

59 "20:":. 1I.55 2924 ;.25 2916:iii.'• 1!7 3,,30E-02i: 2,1.9,-' KY6



sapl Til s BKGNT9860 Page 3 J.
Acquisition Time = 19-AUG-2004 OW56NO50'':1

Post-NID Peak Search Report

it .Energy*'* pTea Bkgnd FWHM Channg! Left Pw %Err Mt Mucl

5 12

5 8

70
26
F 2
27
23
20

0.62 70S.93
2.13 1020.74

V13 102W7
0.98 1117.69
1.97 1219.5a

1.54 2924.25

700
1016

is 55. /ý
16 KME-0:1,

12 2S.

17 2 1 K -
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FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: U7I 1 OC'

Sample Location (Well Number): idi'.l gojYN tK

1. Representative sample collected. Date/Time S) I% A OI / 1ý qo

Sample collected by: ,\,j ..Sl(),,x.K
Printed Name

i S gatue - - Date: n z c-/,

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample ?: 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by-. r c. d I Date: -Printed Name / }ign

3. Sample counted in accordance wi, 7 .000. or 79 "Operation of the Packard
TRICARB 1000 or 21 OOTR"'.

Performed by: D :
Fermi 2 Chemistry Printed Name ature

4. Tritium analysis printout re wed b Radiation Protection Supervision or
delegate.

Performed by: r/J R1 V1 V i (}),/ ,V' AL' LAI /Date: [

Fermi 2 Printed Name Signatuire
Radiation Protection Supervision/Delegatee _•

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks 0F~)IY~9~1< 1 ~ ~ ~ ~$6~

0

0
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FERMI 1 GROUND WATER MONITORING GAMMA
ISOTPIC ANALYSIS CHECKLIST

Sample number: CI- rl Vi(,4

Sample Location (Well Number): E. • •,"xA-

1. Representative sample collected. Date/Time S3 Iglo4 / 149C,

Sample collected by: ý., •r)r4•o / _Aa.A ftli. -. ,l•. Date:n-iz•--C
Printed Name / (figiature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: 1 e , Date: % " q
Printed Name e

Note: Sample containers may simply be sealed with red duct tape and initialed by the

individual performing the function

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector # D)[ .

s

Performed by:
Fermi 2 RP Printed Naihe '--§ignatud-' Date: .0-15P-o1i



Tritium Activity Calculation

Sample Information

1 Sample Location EFT-FB081804
2. Date Sampled 08/18/2004
3. Time Sampled 14:40
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted
2. Time Sample Counted
3 . Background Inf.:

Minutes Counted
Background Count Rate (cpm)

4. Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm)
Net Spike Count Rate (cpm)
H3 Spike Activity (dpm on count date)
Counter Efficiency

5 . Sample Info:
Sample Gross Count Rate. (cpm)
Sample Count Time (min.)
Net Sample Count Rate (cpm)

6 . Critical Level:
CriticalLevel Count Rate (cpm)

08/25/2004
09:20

10
7.4

3078.7
3071.3
9572.3
0.3209

8.3
10.0

10.9

2.0

min.
cpm

cpm
cpm
dpm
cpm/dpm

cpm
min.
cpm

cpm,

Minimum Detectable Activity

(Bkgcpm) (Bkg cpm)

Minitpqm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.41E-06 uCi/ml
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) = Sample Net cpm MDA
Efficiency x 2.22E6 uCi/ml x Sample Volume

T Date 6-Zc- 4

DTC: TGCHEM File: 1319.02
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Sample number: &ff- ,1 6•/,9o/

4. Sample counted in accordance with 65.000.115 "Operation of the Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Performed by: 147Af 2-2- -Date: 8/5 o"
Fermi 2 RP Printed Naae Signef'e

* Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.

If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radiation Protection Supervision or
delegate.

Performed by: -/ 1d• <• Z Date:
Fermi 2 Printed Name Signature
Radiation Protection Supervision/Delegate

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer

Remarks I eq, & f6L bI -,P,-// // -

a 1)J<'p /7i 7 (y

1'



T 0 .

1" 18 r. :. :. U G . C .4 1 4 4C") 10 (i Ci C



apie U a 3FT-FE0813;4 Acquisition date N 19-AUG--2004

Ferm~i 2 Radiat,:.ion, Prpotection Gamma Spectr'.,,ocopy Report

Sam<ple<- 1D Nu~mbers. EF'T..-FB':.,@31604:
Sample:.: ,:collect:iocn sti.':ar•,t: dates 18-A.{:UG-,200H}!4 :W4 0: 00?]: . 00@,

:mp:le c: ll:: ection e-:nd date ; ", 8..-AUG-20. 0,: 14:40W0.0-013, a ' .

Typ':e D:-f sa.,-mple..:: 2' 1 L. Ma..ri., Liquid
Sample quant-it.y -,: {-.::-@@@@E+:.'3 c,,::,

Sam,.ple, .i. .,:{,, 43my43-: ; '3.y 544 M53LL Ope-r.:--.a to-3 .,,3 W ,;';

De..,t,-ec::tor number, N DET 4 Ac:-qu~ir'e ,d:ta',:e n: :.9.n.:UG-200.,: :lfIQ, Q36 .70VE

P're.set live t:imr'e : (..0 00'.:3- 00(::0,.00. Elapsed live "time H 0;: 001-(:•30%00.00•TJ
Elapsed r 3eal .time N .i :30 M .20 Percent dead "time n .5

De'tectiocr "numbe:,r N DET 4Yea'rly c~al dat~e 1 I2.-A:'PR-20084 89:1:7HOO,@0
K e:,v/c-ha a rnne 1 B 5. 01 8 E-0.1:i Z.ero o., f(::,fset-:; s -6-9,1.9 E- :2

Daily c-al date a 19-A:UG.-2.004Sz (-W51,.• : 3'8:.:•,73

,ar channeltu s 1 00 End channel 4096

*1gh sesiivt z 5.B90 Shap sestvt ; .00

Maximum num ber of i'teratios o Pt. r ove multipleis : 5.b.

E-ner-y'to l, . ,:3.e T -4 Y-. ' al. to atrae e .-- (1.250--a.lf-if rati R f0i70000
A:cibundan -ce 2.imi ; 75 (.).: (A--U Lib- 2'-a' ey : dac.- w,, as e ---!b
Effici. cy fi:l.e N EFF.D42 Effic.iencies a't : Peak en"ergy

k1- t E-nerg':'&y A'rea j:: 1.'.nd FWHN Channel. Lef't Pw C /i:,siSec %Err F 3i33

.. ..... ~ 3W a ......... .. ,2 I y ; .. 3305.3

.1 I. c:9 c- 8.. 1 54. 1 a 2 . 4, t. . :.. F /. a " t . .. :

,-33 333.93-33 ,,.34-*3 : ,;ix3-'-' c -33 it;c 1 :1.; ?a? •1--,• 33. ,,3 •, ":-: 1 .;i,,:? -, - , 3.- : ; : 3.33 5., 333.. 9?. 3 3.-3.334. 4 3-3 , - 33.: , . 3. 33. 3 344•-/ ,3
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FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Samplenumber: T. \

Sample Location (Well Number): . SYCk\ oV.)

1. Representative sample collected. Date/Time ý\12ýS-10 / qQP

Sample collected.by: . -; r laSaeU .z-¢ •,J2Z •_Jt•L Date: J Q•-e,4

Printed Name / ýiý'ature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample _> 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: tdN / Date:
Printed Name / ý ture

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRICARB 1000 or 21 OOTR".

Performed by: "--. a / Date: (,,O5
Fermi 2 Chemistry Printed Name Signa

4. Tritium analysis Printout reviewed by RadiationPotection Supervision or
delegate. /' de / ,

Performed by: W,/)ji 1/i , /,) kln 1,4//AA, Date: ./ -5-r -
Fermi 2 Printed Name/ Signature
Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks



Tritium Activity Calculation

Sample Information

1.
2.
3.
4.

Sample Location
Date Sampled
Time Sampled
Sample Volume, (ml)

EFT-1S112304
11,/25/2004

09:18
4t ml

Instrument Count Data

1. Date Sample Counted
2. Time Sample Counted
3. Background Inf.:

Minutes Counted
Background Count Rate (cpm)

4. Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm)
Net Spike Count Rate (cpm)
H3 Spike Activity (dpm on count date)
Counter Efficiency.

5. Sample Info:
Sample Gross Count Rate (cpm)
Sample Count Time (min.)
Net Sample Count Rate (cpm)

6 . Critical Level:
Critical Level Count Rate (cpm)

01/05/2004
08:00

10
7.9

3815.3
3807.4
9923.2
0.3837

8:7
10.0
0.8

:2.0

min.
cpm

cpm
cpm
dpm
cpm/dpm

.cpm
min.
cpm

cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirlnqm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.22E-06 uCi/mI
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) = Sample Net cpm < MDA
Efficiency x 2.22E6 dpm/Uci x Sample Volume

Technician Date /2 OJ

Form 76.000.39 Att 1 P1/1 DTC: TGCHEM File- 1219.02
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FERMI 1 GROUND WATER MONITORING GAMMA
ISOTPIC ANALYSIS CHECKLIST

Samplenumber: -(w \

.Sample Location (Well Number): %a lha.low,)

1. Representative sample collected. Date/Time Z$ og / CgJi"

Sample collected by: Marie ,fl5 :rk , .rk/J;..% .. Date: ,.- - ,
PrintedName J (Qgnature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: 3d d / Cag Od Date: 11-7-lO"0
Printed Name I Sign ue

Note: Sample containers may simply be sealed with red duct tape and initialed by the

individual performing the function

3. LLD validation'

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector #

Performed by: -/• t " Date: __1-___-_
Fermi 2 RP Printed Nrme Signatce-
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Attachment 1, Page 2

Sample number:________________

4. Sample counted in accordance with 65.000.115 "Operation of the Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Per-formed by: L .,644ý'-
Fermi 2 RP P1int-d Name Sigature

Date: /RZ)-~

Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.
If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radiation Protection Supervision or
delegate.

Performed by: 1-/,.//j! 1 L-i1.'p 4, / . -
Fermi 2 Printed Name Signature
Radiation Protection Supervision/Delegate

Date:___

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer

Remarks

• Lf C-/ i/i? //¾ ~
(S.

0
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Page a; 2
Sample ID. a aFT-IS12.£384 Ac:.quisition dat'e n: 2.8-DEC224 t

Ferm i ;2 Radiation Protection Gamma Spectroscopy Rep.,ort

Sample 1D N umberu EFT-IS1123024
Sample collection stlart dateu 23--NOV-200.' ,09W1R8OKOO
Sample collcItion end date 2"3-NOV72004 09:18:00.00

Type of sample 9 1 L Mar'i. Liquid

Sample quantity a: 1. 00 0E- .
Sample geom',et'ry ; MW L Operator a- A !"L;'!

Detesctor n~umber : DE" .4 Ac}q,..ire dato a 28-DEC.-.2004 1030-4;42.25.8•:
::Preset live t~ime A: 0 @@.:3owo0@0 Elapsed live time g @ 88::3@::@8.•

E -l::,se.:d r . time a " 00; 30:01.00 P :ent dead time a: 0 :.-"

Detector number a DET 4 .'Yearly cal dat: 12A...APR-204 22 :1"7HOO,000
,evieha nnel : 5.00433E-01 Zero offset: .- 1.5789E-0:1.
Daily cai date N 2.8-.DEC-.2004 1. 0:02:01..27

Start channel 1 Eni channel : 4 .096

Height sensitivity t 5..0000 Shape sen.itviity n 16.0@00
Maximum number of iterations to resolve mu].tiplets a

E"ergy tolerance N 1.500 ntif Hala•.-'lif• raetios 1 .00

Abund.a."nce limit : 75.00000 Library : dacmaster.n]. ni.
Efficiency file : ETFQ4im2 Effiaic:i. es at ":' PeakeKne°rm.i

P .; it En rg Are Bk-nd FŽ. .. WH I CIh12: LeA. ft Pw C2:t:s/Se ac: %Er F,( -:]. t: /

-'0 558.35 442 .r1164 01 2.44E-2 Q' -ýý

4 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ) 0 '18 21710 235423 81 2E0 i -



, a p :. le ii . 1Title ; : . : 304
D5cay Tim 351 2:R f:4 E.47

Page a

. .. 0. P eak Sea..: rc:-h R;•po 'rt.
1P ' : , Enrg Arecia BC kg

d f'i..Tiii Chan ,:,:nel .. L.e ft F::.w %E'r'r- Fi :. - u :. :. u ci d e

198.87
511I•,-49

' 5 .35

.46

44

i13

.... '1 : 8ij"'>"'61 2.06 .22.,71 10i6 15 19.5
g4--: 1.t.34 ".111i.°41' 1.1.0 12 2 G.,,

9 2.::,30[• 29;-•:,22. 7 ;2.9-.13 11." W .:•2
"7 " I, 35 3528.?,74 35.23 10.a •4 9.
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Energ
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i',;c. c- s. :i. ci4-u.c id. - Half- ..l a ti o

(1"3,, 7-4 459.283
Ab u - i a ' ces

511. s 'c " 3 46

Fo d . .- 0.90

I! S3. 7 8 D 66:.;,05

96. , 73.

1 6130
264!.>.,,65

40%ii 71 65

Mind

AS.176 26.3 .32H-
56.3., 23

65"7.03
0 665.31

0 740.,12

771,. 76
867,. 63

12:12 2.72

1216,, 02
1228,; 52

., ... . ...
1.0

W41

3 -,4 -(b$

Mi ';, 70

C:J '3,2

59,8 0

:.1 , :. 7@

1.17, ;.

6.10
0.3 9

0 12

0.12.
W1>2

0..!4

.. '..

3 3.84

I., 39

;:i Vi 1 y .. I.i.A

S1.00@k( 19.532
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---.... Not Fount~'rd •......
....... No:)t I:Fou nd ......
....--. N otI F outtnd ......

.......- -1 Not Fo u"nd ......

........ N'tot. F o und .........

........ No{:,t Fo u nd ........

........ Nqot F outtnd .....

....... Not Found ......

........ N'otb F:ou nd ---....

e c j t e c b-v

D) c &- , -,"

DecayAbun,,

. i.7P ,.' ,, ",,6 "
F: ' V icM AW Ž :C)L~c

o 8M TQ :z::-.... N' tF- p dSt : :p ....
0.33 C- N, Found

(6,. (143

I.-214 19--9-M 2535.6. 09 31§
768.36
934,,6.06

:11 20 29

1. 2.:38 ,, 11
;1.37'7.?67

.764,, 49
un c, T i" Foun (3 .'d =U.c

.3 0

15. 10'".
5.94

16. ,,54

- -- (2' ,:: F: c n . . . Ž > , A 12.', u- - i,
. - o FI:- r d

--- ot Fo Cn U d..
Noct pou:nd30(
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---.. Not Found .........
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Area Bkgnd FWHM Chann
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558.,35

71 %7, 3. 0,92.

46-

44
2:-2(

:33 1.6 0 39"7. 7 6

2i•.4 i ,,34 11!6 ,;41t
'17 :1.,04 " 2:243. 547 1.3 3528.74

394

3I 53

:352;3
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'4evte 28DE-O 10,3'4M1,99

a Sampl ID n " ... ...... 1-f ;

iF B-+" " '? I4 .,4+t' " 7.~* ' 7')" ; '.'r 7'::

....... .. .. .~ -', i.... ,I:. !£,31" ,';
.S r "

I:•i;:+-". l . (sJ• .. K ., . j: P "- . j:, f e t , c, nQ4 ' ;"
j: r' -. 4 6.1.. + ..: ,O., ', ~';• ,F:5 .4•..~ L. 6 $L -- 4... 3

11.- 5 6I .•; " ': I"•• +•..: : . .......
M Nj.. ....... v.i%."i't

7'7] I'" , *'..... 0 6 1. "- i , Cc tot: "' c1<: 31

FM" li de 5U :l. Ak y M U M 9 ,• ,!. : -('

B... I5 41. '.7037 E""

0. 51.0 Hal-La 1ife to~o sI'srt
.79. I7 .5 9ASM;r IE--PIP

.. reI. .3 1a f Lf e V1 :',Iw: 4

SG-27j ., t .4 H a l -L0 too shor

Co- 0, .. 4. 4 Half-Life t o 'ho't
-I. * i,. .129 '3.64'. alf-Lif e -7 s o tt

COZ56 15. 12t3.25 2.4372E-03

S. 181.-. 9. Hal f!"-L..ife to'o shIio:r'rt

B R-5" 8 0, 7"? , 15 .9 Us 3 r""L:.7915E to-.:07ho

CO -58 ,3. 8 .. H 1i.1 f0E t 03

I,,.?,. t 4I t-.j5a £ I" -. (. :i. bo sno'L ',:.

.-- .L:x134.90 Half i f to shIVort

."-" 146,.,41 Half e to short

I'N. R'"85M 0 ,,38 . 63 Hl ,:.8!al:.f"-t. i.f e t o o .s-h +r' t

SE-7 5C. fk2',,2 11-.0 1.i016E-08 r-

RB-.6 0. 559 0 IHalf- 0I. to sh . ort

BR, ,-82 ,..,, 4776.49 +F', H al•.f - L.i.fe to,:•o -sho; .,r-t

F.- M H 1 5...lL:i.fe too sh: r " -"

+ ',7"... . .•: ..,4'8 , 3 ,3 :i ¶ .. I: -- I...;.""e t o ,': 1"

... 8 -,, 883 .50 Ha.f- I. too sh E ort
R",- . H 1.2"4 -Half Li.fe ' oo .hor

K,.;:.-'- M 0." 151,,:. :. 88 Hal.: .. f -L..if1e "tsoo s h o'rt

KAF..- 07 IC,, t 4 t 2,,568 H a f!f.-.L:i.f e t:oo:: s h ort'

,S, ... ...... 88 .4 0 ,,'Half"'-..L.ife 1 t::,'oo shorpt
K . ... - W" -1 19,,6.. 3 2,,.:....... H al"f -L.if "e t.oo:., s•-.h or•.t

.,..6 0.-1382.39... H alf-L. .. if "e to:o s+.:ho'r't
Y - 91 W ,,8. . 0 1 1 ,90,,, .03751.:"..':. -0.86

KR 8 . 22.9.... 0 H--a.lf-L~if /e too shorty,•'

RY - 9 (,' 0. 83:? 1" :.69 . Hal-L..1I-}. i.f e too::,,.': short: i".i.



M".inimum. :.L, Detectable Activity Report (continued) Pale . .a 2
S[!ample 1D) i EF:T-19!11-304, Acquisition date n 2.8-DEC-.20[04 !@.N@.:4g:42.}

5...c 5,~) Ii's

NI' IB -i 9 h
IB-95
NB-95S`
ZR-95

ZR-97'
MO- 99'
T...-99M

T 1 (- 0

Up- I.(TIC 1[0-
IT.'H - 105

R U-. :1- I

RU**-.1 :. 7.;;6
CD- 1093
AG-1 :I 0qM
S N -: 13 I
S N ---117MIl
SB- :1.22

SB- 12-4

SB-125
TE.-.-125N

TE1271

TE.129
TE-129i1
XE- 12911
i-130BA -1:1.

1_-131
TE- 131
TIE- 1311M
XFZ.-.131MIT

TE-132

BA.-- 13. 33Me

I -.1 33

T XE -' 1 3 P3

XE""1.33 M

Cs 1.4 )

CS-:34

T IIE - .- 134

BA- 135

XE- 10.5r;
UH 5)11

0~y:

Li
011

20.
181
4.E.

CJ6.

32.

0.
3.

21. ,

23.

28.
-W.,

19.

52.

01.

47.

35.

21.

3.

(IJ

35,.

0,,

225.

521.
01.

07.

3.

0.

01.

Ener'gy
(keV)

590,. 28

702. 63
765.7 9:

2.. 3 5.

235 .6:

756.,72J
657,. 90

743. 36
739.58.

30.,. ,SI
497,. 03
357.99'::',

3189,, 9
724:. 950

.88.03

937.48
A91. 64
158,. 56
563.93

602.. 71
427.,,89
109.28
417.90

57 ,, 60
202 ,, 84

459.60
695.,, 88
196.5s

536 09
123. 80

3 5'., ,, 4

36. W4 ý,II

1.49.72•"
7"73.672

16 3 . 93
667.69
22S. 16
302.84
276.09
529,.687
912. '58,•
.8:1.. 00
233.,22
604.70(:-

884.09
2.10.47
268.24

1260.41
2-49.79
526. 56

. 1DA

Half-Life too short
Half-Life too •short

8.9325E.-.09
I. 8724E-08
2.71.. E-05

'2.29;27;E-08
H.al.f...L.ife t.oo, short-
H.-al.f--.Life.- too sho'.,t
Half-L:ife tioo sho'lf',

Half--L~i.fe too shocrt.

Hal-,f-L.i~fe'. to,:c aho::,-;t
1,4305E-03

Half-Life i:- ,:: s ,.

Hl..a f...Life t~oo short'
Half-Life too short

7.2.293tE-08
3. 5882.E"-07
2.,91-32.E.--O8
1.,4409E-0.88
4.,9630E-08

Half-Lif"e too short
:1.,2571E-6,8
2.543@E-..08
4 ,,62.2.E-06

Half-L.ife too short
3.349!<E,-.05
2;. 463@E-08

Half-L~i.fe too short:

5. 3644E-07
2. 6460E-06

Half-Life too:: short
2.,2285E-07
1 .5748E-0',

Half-Life too short
Half-Life too:: short

2. 8034E-06

Half-Life too short
HalfL.ife too short

4. 3746E-08
.alf-Life "oo short

Half-Life too short
Hal'f"-Li fe too sho.,".

36.89 E 06
Half-Lift..oo short

. 91 , .... 9

Hlf-Li.fe 'too short

Ha."lf-Life too short"

Ha].f.-Life too short.
Half-L.it•e t!-oo shortf'l:
Half-Li fe:-, too s ho rrt
Half-L i fe +too sho't



M'inimumr' Det~ectable A:cti:ivity Report (continued) P:age n,
S,:-amcple TD t EF"7-18112304 Acquisition date n i28-DEC--200,4 l8r, 0 N42

1! C:: 1K i:j

3:3 U

C S .. 3 .'L.iX.

XE-137
CS7138
XE-1:,.38

C E - 13 '
1 S 13
L ,1A- L4A

BA- 1'4 '1,
CE- 1 W.

A-14:1.
B A,- 1 4;:
L:-. 42

C: E'-- 143A

SR-1. 44

ND-1 T?

' M,- 144
EU--152

EU..154
EU- 15C
HF-181
TA--182
W -- 18 7
R;'E-188
HG-'28,3
B I1 -" ,2.: W/
TIL-208
PB-2:1.2
BI-'214
PB-21}.4

RA.--226
AC-..226

"TH'--228

PA::A-234

U--"235
KIP.'- 239
A' N--- 2 . 11.

'3

10

01,

39.2.

33.
0.

01,

0.

t- 1.
47.

33./
21..

24.
:!. :1..
.:1.0~.
I U,.10.

0.
10.

37.

40.

301,

.1

25.
30.

'.3

38

Energy
(keV)
8!S. 59

13 13. 02
661.65
455.49

1435.86

258.31
1420.50

165.85

1283.23
517.32

1596 ,.-÷
190.22
145. 4.

135.4.52

255.12
641. 17
293.26

13 3. 54A,
1409: 15

91.10

344. 27
1004.76
646.29

.'1.221.42

685.8:1.
155,03

583.,,14
238.6G3
609.31
351,.92
240.98

186. i:.
338.32

84.3W"
131.20
63.29

i43., T',

106. 13
59.54

MDA

Half-Life too short"':
8. 4271E-09.

Half-Life too shor't
Half-Life too sho:t.

Half-Life too slo'&-t
.Half.-Life too sho:pt

1.01350E-08:•'•
Hal f-Li.ife t:oo:. slhorP

2.020,::' 3 E -07
Hqalf-L~ife too shor`.':-,'",.
Half-.L~ife-: 'th:: u. showL:

2.: , a 584E-0 8

Half-L~i.fe too short;
Half-L:ife too shor•'t:
Half..-Life t~oo short;
Half-Life too sh'ft

8.,9529E-08
Half-L~i fe too short:

3. 9392E-07

i.4988E-08
2. 5969E-08
5. 293"7E-03

4. 2383E-07
1. 5899E-08
4. 4953E-Ot8'

.Half-Life too short
Hal.f.-Life too short

1. 7024E-08

5. 9482E-09
Half-Life too short.t
Half-Life too short
Half-Life too short
Half-Life too short

1. 629!E-04
2. 2927E-07
7.06 I S t E- 3.r8(i
1 1599E-06

Half-Life too shor-t-
2. 7490E-06
6.•571!7E-0.88

Half--Li. fe t 3oo short
1.931.2E-.07

0



WR EF1 04-052
Page-of_

Attachmbent 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Smnple number: CAW " 2! )\62)oO4

Sample Location (Well Number): 7 Sc 1A\o.u

1. Representative sample collected. Date/Time / 1o,0

Sample collected by: )nv,• r Aa o-,v. AI & -fý, .
Pririted Name / inature

Date: ,

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample _ 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample Se•led ••.y -- N C %Icvj
Printed Name

I/ "
/", ature

Date: -0--O

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRICARB 1000 or 2100TR".

Performedby: "3-- /
Fermi 2 Chemistry Printed Name Signa

Date: ,-7 -o--"

4. Tritium analysis prin.Iout rev'ew;ed by Radi tiop Protec ion Supervision or
S delegate. d/V1 71)19i •• •yk

Performed by: j/! 60;_-',y V n •/
Fermi 2 Printed Name
Radiation Protection Supervision/Delegate

Signattre

Note: Return sample, analysis printout, and completed form to Fermi I Radiological
Engineer

Remarks



Tritium Activity Calculation

Sample Information

1
2
3
4

Sample Location
Date Sampled
Time Sampled
Sample Volume, (ml)

EFT-2S102604

4 ml
I

Instrument Count Data

1 . Date Sample Counted
2. Time Sample Counted
3. Background lnf.:

Minutes Counted
Background Count Rate (cpm)

4. Efficiency lnf.: (Daily Spike Source ID #111)
Gross Spike Count Rate (cpm)
Net Spike Count Rate (cpm)
H3 Spike Activity (dpm on count date)
Counter Efficiency

5. Sample Info:
Sample Gross Count Rate (cpm)
Sample Count Time (min.)
Net Sample Count Rate (cpm)

6 . Critical Level:
Critical Level Count Rate (cpm)

01/05/2004
08:10

10
7.9

3815.3
3807.4
9923.2
0.3837

7.5
,.10.0•

0.0

2.0

min.
cpm

cpm
cpm
dpm
cpm/dpm

cpm
min.
cpm

cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirlnqm Detectable Activity (uCi/mI) =3.3 x (Bkg min.) + (Smpl min.) 1.22E-06 uCi/mI
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

'Sample Activity (uCi/ml) Sample Net cpm MDA
Efficiency x 2.22E6 dpm/Uci x Sample Volume

Technician Date Ijý

Form 76.000.39 Att 1 Pi/i DTC: TGCHEM File: 1319.02



WR EFI 04-052
Page of__

Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTPIC ANALYSIS CHECKLIST

Sample number: •R-2• \02.o©q

Sample Location (Well Number): Z 'hOA O

1. Representative sample collected. Date/Time O- o / QZ.O

Sample collected by: 4mi faawe Snl -JC4J ý. ,fla j, • Date:. /,7 -
Printed Name / 1Snature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only

Sample sealedby: / Date:____________
Printed Name /5 ature

Note: Sample containers may simply be sealed with red duct tape and initialed by the

individual performing the function

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector # /

Performed by: -.AA Date: _________
Fermi 2 RP, Printed Name Signgt'e



WR EFI 04-052
I ae o__o

Attachment 1, Page 2

Sample number. -:_____ __ _ _

4. Sample counted in accordance with 65.000.115 "Operation of the Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Performed by: L i Date:__________
Fermi 2 RP Printed N'•e Signature

* Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.
If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radiation Protection Supervision or
delegate.

Performed by: Lt~//(TU 1( 9'
Fermi 2 Printed Name, Signature
Radiation Protection Supervision/Delegate

Note: Return sample, intrinsic printout, and completed form to Fermi I Radiological
Engineer

Remarks ý69

/
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T rPage N' 2
Sample 1D a, -FT-'- )26:0:,.? Ac.quisitio n date a I-DEC.-.0 4 1 35w

F'er•mi 2 Radiation Protectio.n Gamma Spectr;;oscopy Report

Si!ampl!e ID Nu, rbe'rn EF'T---2;Sl~IO.604

Sa:-mpl.e copile--ct~icnr star•'t daten: 26-OCT.-.20'04 I :£1OKWO:("0,.00

Sample c-ol ection end date a 26..-- :OT-2 0 : t: :} 10::2@ .::@ ,, Ej
T c'ype oi: sample'.:, A. .. 1 L Mari. Liquid
Sample q 1anti'ty :; i,, 0 O +0÷ c,::.'
Si[ample ga]cmetry, a; M2L.L Operator:' LK!-'

Det:ector number z DET .A A.7 ire date N .23-E..-.C-2
re.set live ti4me 0 .0:30,00 .0 Elap. ed lie time. ; 0 1 c.13-, 30

Ela:'pse•¢;d real:• "t:.i~me: a: 0 OW';30101@.9 Percent•r',' dead t~im e a 0.05 %

D:etector n'umber n DET 41 Yearely cal date a 12.-APR,.."O-2004 0 nl7:B O

Ke-:,v / ch an nel N , 5,.00433E.-0O1 Zero of fset : -1.55789E.-.01

Da.ily c.:al, date g; 2-?8-D-IEC-:2004 10N02;01.,2'7

Sta..'rt' channel :100 End channel n 4096:

Height sen•sit~ivitl.y n 5.00000 Shape sensitivity u 10.(,iI700000
Mqaximu~m number ofl ite-.rations-: to r•esolve multiple.ts ,a 5

...E .•-.:.'',:-.:•:':f •:nerg.!;y toler•ance': . 1•,.:.x".::","::''x!.25000 Half-lifei ratioi. .nr f10.0mt0000•'..bi : ••.••:..80••:• •.••::.•..•....'..::.::•'.:.x`i.*

A bund."nrce limit a: 75.,00000 L~ibra.':r-y N d,..-,cmaster-,.r•Ib
E'lfficie'ncy file n' EFFD4_.m211 E'ff~ic:iencies atl s; Peak energy

Fl-.! ]it Ene;rgy Area Btk'gnd FWH..M Channel Left P w C'tsiS8..:c %Err Fi I-



A.Sa pe Tt eN.F -% 204
3 Acquisition .Time - 25 3-80

4p ' M:. Pe a..:.:, 8 .:: Se r: h R:p c ,
it Enrg *e Bg d FWHM Channel Left Pw %Err Pi"t. H I. i.

511.0

556. 2 '4 '

5 .72 :1022.01
2 .47 1117r.3

.10~!1!'
.11 10f~

8 2.5.
13 26. :1
17' W:. *



.Aide i..ne Activity RpFart
Acquisition•.• date a, 20-DEiC-200.4 IZ,:5

I
U nco., :•'C"rr.ec'tted:i Decay Corr 1...

%A n'', %E:f f u.•c':i /cc.., uC i/ch4:: % Err'o'r.
10.6"7*. 2. 389•iE+00 4, 35!..E.-07• 4,.3•5!E-..07' 13.,2-'7'

Nu..clIide
K-.40?

Ena.,4gy y
! 460., 81

Ar,,e a
74



I3.

333 ,Z, I,.A J l r ..J I. 'd~ 1.:rJ:n

AL.aIi ti (4 n T '. -r- 31 PA P

3 ~.t2 3 1

C's

0I 0 51 J.Yi 0 ".3 7, t. 3 J 2

1331.ý J. v%: n :1. @@ .3 51tW 7,' 2). 3Ui Y

D) y31 C, 2 'I

2;':.'

I~~~~~ J.''iR3 (I i ' 'r:'

Nak'i.u ýa c.,l c.. 1' :'3? , :t'eýal



N t.:l .1- 1. ci d e ia " 1 R1" atio 'k;: .

F-1 10 .4 f26.9

%Abf u t4.ndance

f.Yr q u i:!. :4 t 1. ; 0 a tA" 4 I j' x,! -.. ttouK• C44 j '•• • ., ryz ,: S

Eer g iY %bnd

AS-%
263H 5.4 5.0

-f.*!, '56 . t2

1223.52

14539. 3

1.787.l67
% : Aundtnc es Fo 1 :cŽ 0u~nd =i

44,70Z

1.i7

(4 4 N;"

0 1.

6.10

0. Mfl

0. ;4

h 39,

u i:/ ':) fEt "o"

....... Not Found

-7-.... Not I. Fou<,nd .....

...... Not F:o u 'nd . ..

....... I-- Hot F::ou.tnd ......

... Not FoundN
... A t F" o..'. "nd
No.. t. t Foun;d

........ Ic. ::, I. F 0 4.' : 1 .. ....
--. No t I ound -----

Rejetdb
-N'.Y

£te c:a L un.

12 " " = ?., ,,y i



Un•identi::fied Enevgi!•y Line-i,es. Page 0; '
Sample 1D i EFT-E::S10260,): Ac::quisition: dat~e a 28E!-DEC-200')4 1043523'',,':3

i't Energy Area Bknd FW Channel Left Pw : Cts/See E.r 1 4Eff a

Flamm.•', ]l ""'" -= Tentr['atl';i.vely a,.ssoc~iat~ed



a• Sample 1D a EF7-S. 264-

Minim,'um, Detectable Act~ivity Report

B1 E

F -1

NA.--22

N Ai ''-.
( G-. 2 ,

CI2 -3
A F;:- 4.1

SC-42

CO---57

C0-65

N !'-65-

WI.-6011
SE'-75

BR-82

BR.-85

KR-85

R B -,.. 8 6

SRT-87M1
KR-88

Y,.-88
KR'.-89

R B,...,9

Y.- 91'Z

Y,-91M

Y-92

17.

7.

19.
2.

e5,

12.,,

13,
0.,

(.2

36.2

31.

0.

i0"36.

L",.

3'. s 2 1,. ,, 5

i 1!.; . ,:2 i 4

E r qy

887. 5'--,j

11.008

8374.53

i1 .38.2

16452q. 42

289 2!*5

3202.08

810,, 76
:1,099,,•.22t:

.13. .'32. 49
1345.90
148I1. 84
11155.
438.63
136.00
559.10
776,.49
529.::64
86.1..50
802,,.41

1.51.18
5 13 .9.)

107?6. T':3
40•2. 58
388.40
196,.32

132.22.. I
.1.836.01

220.'' E , 90

,031.98
1118.69

8.3.1..69
82F"4.23..:;.

1024.30
12 04 .98C*.
555.60

:1383.94
934.46

1 . 4790E@-(::)
Hal.f-L._if e too sho'it:

9. 8S9E-09
H-.al!f-L ife toa v:hor,1'.t
Half ," -Li Ts-.: too~c B•ho ,i--

Hla.f -Life a to;o short.-.
H.a:ll-Life too,:: sho:;:,"

1i.530.'2E-0.88
3.•;,5082E-0171, 12 (.:E-

- 3,, 21,'.. E.2.L238

Ha'lf-Life t~oo short,
!,a:lf.-.Life too shocrt

1. 8813E-03
4.,5759E....28

8.o636SE"-'9
Half--L~i.fe too short,';
Hatf-L . :fe too short

K ,2330E.-.08
H..alf-L~if e too .short'

.,, 883SE-08
Hal'f.-Li fe too short
Half.Life 'too short
,H..l•If...L:i e -too short

Half-Life. too shot
Hal'.!f-Life "too short

2.2 '.970E-06
Ha.•"lf-L~i.fe too sho';t'

1. 9308E-08

12. 326E-06
Half-Life too shor~t.

Half-Life too short
Half-Life too short.
:Half-Life too short

.8.9182 E-09..
Half-Life too shor't-
Hal f-'Life too s:. IN::a r.
I..alf.-L~if'e t'oo short
Half- ."".-L:i.fi•e t I:o o short
Half-Lif"e "too shor,::,:'t

Halfi.- fe t : shor,.
Half-L~i.fe too short:

7,,24SOE0...6
H..al f-L~ife tboo: sh"or."t:
Hl...•f-..Life too sh"or•t:
Hal.f-,L'..ife 'too s h o'.`t:



Mini'r;mum Detec-tahle Acctivity Repor;t "Ac.ont
Sa:mple :ED : EFT-,'S26w

HB8-94"
MB-.,95
NB-95M1

ZR-97

!"!1! - 9 9'

TC-10!1

TC -104
Ro - 105

RU -. 1.05rU "' 1.05

AG-1 1I IM
SN-- 113

SB-1 22
SB-.124
"SBT-1 .25
TE-1I,2.5M
... f' 2.7'42

E-27
FE::.2 7 M

TE-i129
TE-12911
I? - 13 9M

BA-131

.]-13;1.
T E-131

T E,-.13 11
XE- 131

1-1.32

BA - 13.:-_

BSA- 133M1

TE-I, 1 33

:XE - 133"
:X.E - :i.331M
C S -. 1i.3/.1

T il .- :1.3..
B(?A--135M

-3 5

13 5V

3 4 .1

0.1 ,

221.

30

312

0.

i3 L

5.

22..126.

3.
0.

47.

011/

43.

06.

36.

0 .

43 .

0.

ED

0
C!8°I'~

(,,

0.

8,.

IkeV)

590.26
2..'66.°90
702,63

235.7-9:

756.,7;2
657.9.

743.,,

7:i.'I ' 51
73.5 3
1', .1 40 .3
306.81

357.,S99

724w5O

1 -"'8.03Ci
621 4ý ,

937. 45

391.69
1.5 56
563.93

602.71
427.89
109.28

417. 90
57-60

202.8-4

459.6-'
695.88,
196. 56
536.09
123.80
364.48
149.7 ;2

667.•69
828.16

302.8-4
27G.8"."9
529.87
912:.58

81.00'?t
231. 2E
604.709
884.09
21:8.,47

126(-0.,41
249.79
526.56

ci n U e d Page N'," T
Ac1q isition date;. 2.-DE3-2004 10235 7

MDA

-.3'ic-,)Half-Life t~oo s.horct

Half-Life to.:o short:
7.•4925E-0"9;

2. 0 , 13E-0I
Hal..1f"-.Li fe-,: to::o short':

Half-.Life ..too•.: short:
H l -i f to s op.;'H~l -. I f" -33.'' o ':h q":

Half-Life too sho.;
2f . 147 - . :- 3%..

Ha"lf-Life t'oo sho'r-t

Haif-L.ife "too sho
H. ife too short

9.694@•E-08] i!
3.9:156E-07
3. E253MEq•-.088

1. 502 3E-08

2., 4870E-07
Hal'•f-Life too shor't

:1.,,62 :16E..- 0:::
2.5635E"-08

6.7812E-06
Half-L-ife too. short

4.W0OSE-05
3. 7835E-08

Half-Life tcdo short

5. 7921E-07
I . 3325E-05

Half-Life too short

1,, 27-6E-01.. 6
.2° 978E-06

Half-Life too/ short
Half-Life too shor;:t

11.4671"2 E-05
H.--"alf-L.:i. fe too short
Half-Life too, shrt

4.4.574E-08 (, E f- .. .
Hal f-L~ife to.;co short
Hal.f.--Life too short
Half[-.-Life too s"ho'rt
Hal':f-L~i.fe t:oo short:
Half-L~i.fe too, short

6. 8203E .1:-09
Half.-L.,.i.fe "too shor,'t

Half-Lf.- e:. f to sh,::o, sh 1-:
.-Half--i.. fe 'too short-
Half-Life-: too short
Hal f---Life'.: too shor.t
H..--lf,-L~i.fe too shortL
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ND1 - 147
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B 1E "" 2.. 14
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U-235, • ..
NP-2.39•,..

(d1

II

II.3

~is
2T.

5j

371

,1 '.1 ,

9.3

01.

23.

E ,.. : .' ,

5I. 3 3 7-, :i;441 &5 .8

3..? 3,, •: •'-1

55 (-3) P °?

1. 4 4.4

:I ., ,, 1 t

"332 :I. 5A

C tL :: ,, c: •.3.

951. C'S

14A,, 27
S'43 6 , '_")
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1221.4

(le.8

U c:c:)
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HafLf o shorTt
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8 ,:. 3".'"7 E . .- [31,!

Plalf- .ife to 2.14

II..~:1603 sE 8 h :'.'L:

3 1 7I '3 ,1 c'- -- t

Half-Lif too short.

HalfLif to shortI 5
Halt-L I ife to shor ~ C¶1 t
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: -- -•) Ob&4

Sample Location (Well Number):

1. Representative sample collected. Date/Time 1I0O12toq / N- 1c

Sample collected.by: _Okj 07$,, / , rl/; )_ ,4-._
Printed Name / inature

Date: 1,4-c). -i•-4

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample ?: 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: 3M C'•:•1lo1Ac)
Printed Name / i tr

Date: lZ.- -- O

3. Sample counted in accordance with 76.000.70 or •79 "Ope7 ation of the Packard
TRICARB 1000 or 21 00TR". 'r •" t {-,P2/jY

Performed by: -5 , fAt,.. / Date: /- 7-oj-
Fermi 2 Chemistry Printed Name i

4. Tritium analysis printout reviewe by Radiation Protection, Supervision or
delegate. f / C il#,'

Performed by: W/J/9 F/ ' t /4 / f Date:/L •ý

Fermi 2 Printed Name Signature"
Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks



Tritium Activity Calculation

SampleInformation

1.
2.
3.
4.

Sample Location
Date Sampled
Time Sampled
Sample Volume, (ml)

EFT-2D1 02604
10/26/2004

14:18
4 ml

Instrument Count Data

1 . Date Sample Counted
2. Time Sample Counted
3. Background Inf.:

Minutes Counted
Background Count Rate (cpm)

4. Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm)
Net Spike Count Rate (cpm)
H3 Spike Activity (dpm on count date)
Counter Efficiency

5. Sample Info:
Sample Gross Count Rate (cpm)
Sample Count Time (min.)
Net Sample Count Rate (cpm)

6. Critical Level:
Critical Level Count Rate (cpm)

01/05/2004
08:20

10
7.9

3815.3
3807.4
9923.2
0.3837

7.5
10.0
0.0

2.0

min.
cpm

cpm
cpm
dpm
cpm/dpm

cpm
min.
cpm

cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirnqm Detectable Activity (uCi/mi) = 3.3 x (Bkg min.) + (Smpl min.) 1.22E-06 uCi/ml
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) = Sample Net cpm < MDA
Efficiency x 2.22E6 dpm/Uci x Sample Volume

Date /-

Form 76.000.39 Att 1 P1/1 DTC: TGCHEM File: 1319.02



WR EF1 04-052
Page of__

Attachment 1, Page I

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTPIC ANALYSIS CHECKLIST

Sample number: .- \"" ) •' 2)?cO'oC4

Sample Location (Well Number):

1. Representative sample collected. Date/Time O0 / 0 LA

Sample collected by: . ,i 5lb• AL )Xc- H ,.JzeJk Date: -- {
Printed Name / '§ignature,

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: • tn"luae / Date: 'Z, Z4 \,

Printed Name / igna e
Note: Sample containers may simply be sealed with red duct tape and initialed by the

individual performing the function

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector #

Performed by: 1 Date:_________
Fermi 2 RP Printed Nrame Signdtdre



WR EF1 04-052
Page of__

Attachment 1, Page 2

Sample number: "

4. Sample counted in accordance with 65.000.115 "Operation of the Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Performed by: t Date: /,2•d'
Fermi 2 RP Printed NAme eSigna:e

* Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.

If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radiation Protection Supervision or
delegate.

Performed by: I I ( , )1&/&,, ,,D i
Fermi 2 Printed Name' 'Signature
Radiation Protection Supervision/Delegate

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer

Remarks Z/-) !Ife2 , /
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Wmpl~:,e TD a: EF[!:T-R}:D1026W£,r~] Ac-qu.is!itio:n dati. z [23.£-DE[C-.{200}-[4 i •,4 ?.

Fer•:?',mi •2 Radiation Pro"tec"tion• Gamma Spe:::ctvioscopy Repor,•'t

Simple ID N'.umberc' EF::T-2D: 2 60.(..•:"{4
Si;•,mple- ,c':ollect'.ion:' sta'rt date-::: 26''.}-OCT-•206.r'4 1.4:1830@: ,BQ",('3,E.

Sample c..'oll..iect.':ion~r- en'd dae.':-:.,'. :. W .:OCT-200-• 4 :1.411: 00,., -{•.00{:'•
Type ,o::f sa.m.ple 9 1J L M'aJ'i. L.i.qu~id

Sa.,mple qua."nt.it :y a, 1.0BOW;•-.'-EV-05 w:c

Sample g•eo.metr',y N M 2-U... Ope'rator"sl W1

D~et~ecto,::r• number" 1 DE. 4 Acqu~ive- da•t~e a 28S-.DEC-200-::•4 1:1.: ; [4 '•:1 5 .0}9
pr"a-,::s?,.e-t: live t~ime a• 0-. 00:30woo:[t.00 E[:la:,ps.ed live Lime 4; ,i 00:-.:S 3000;:i.00e:

Elap::se.-d re•:.al} "t:.im•e n: 0 00:30W1..0:i, 4 Per:cen•t; dead ti.:me. n 0,•.05 =i.

D.et~ect~o'r. number. : D)ET 4 Yearely cal dat~e a 12..-fAPR-•200•4 0%1:}7300.00,{?

Kev/cha'nnel 3 3.080433E-01 Zer'o offeset.: --1.357'89E-01:.
Daily c~al da'te u 28.-D)EC-.-0.04 10:'}O2WI.2i,7

S'tart" channr'el : :1. 0 End channel L: 40965
He{ig.ht; sens.!.i.";i~vi.t'y g 5.080,0.0-0 Shape sensi'tivikty N 10.@0000O::)
M'ax~imum, unum,.be'r of :it~er;a'tions' 'to r-esolve muttiple'ts. g '5

E~ne..,r-gy tkol.er•ance s 1.2'5800 Half..-life r•a'tio v: 1t.000,0.-08

Abundance l.i~mit a 7•5,,000.00 Libr"ary P dacmas'ter'-nlb
Efficiency file ; EFFD4..~l.m•I Ef{ficiencies at N Peak e.:nem!gy

Pk-' it Energ.fy Arec-:a Bkgnd F'WHM Channel L,".,t" Pw Cts/Sec %Evr"; F':itt
4 . ..... 8 .52 -0

6 .5. 1764. 85 .. "• 5 ) 35,:•. 35R.4 .12 ,0.2 44. Z

4,..,Y ,.,:, , :-i 4 H . .. 4.• :[ I .,,:.9 '::.' : -" t I 1 17.
I : {• ' 44 f. .... "::.... ..4 4 . ctd ,'1c'" 4 ,_ . :.. 4 ... ..1. IA, ; ' (r• '.,.,'j •2 •

*':, 8 1 ". 44 ,":'::..} ,4':,, II. :; "" ... I. :• .]4. 1
.n4 ",,44 , 44 4[41411 44 4....I 4

"" . . .. ......... 4 .(2 .l .L' , : . .



3a pl Title .... EFT ..... '

Deca T:" :im}Pe S2't.. !! .:,..+' : ", ; ,rL
Acqu st ion T i " .... ........... .1. . ":. '

it Energy Area. Bk ": i: .i C:'Chann el. 1 %...e " E::-- rr F;it' N "- "0 1 ....

I.58 . 6! 1,4;

.' 1 0... - C... ..

68

1S

:1.7 133 .4

0 .6 11 .9

.2 ' 220.9

3.56 223.

0.8 3530.6

.1 2
I... .• ... ; J, .

1 1:I 3 4.. , .i
S ,62.11.

-4 15 1 '1 K -41-,



Nuc id Lin Ac ivt Repcp-!1 U U.12.
Aq uisit ion( vdate 3t 28-DEaC-200i4 :1IM N1 5 1

@
Mu . L.clide

1

1.460}i. 61

U ma a're atpd Dc:a y Con
A ., ,A n / Vt W - C i c c/-.

2-,< 10. 2 .30, 3 3 0 3.733E•..-073....-: .

1.- ¶iyma
I::. c:: *r*

*1 .

Mau!:2 "a" - WW.



• -T.umm of N.i. e , ,, ,

sr W 2 . .T- "Di'2604

m ln in spe

be r o f ." •! " ] .. '•<:; . -z .- 'un i en if .•, ie d : i. e...i',:,]. ,. ' :-"' .-., . •:.. :'

Page 4
Acquisition date 3 28-DEC-2004 ilgl4g!5

G 100. 00,%

Muclide Type n natural

Nu, i l.. ::i '.,:,--
K''"- 4 0

Hlife
1. OOE+05Y

I Uncorrected
Decay uci/cc
1.00 3.73BE-97

..- .1- .. .... .... .... ... - .-

De '.,ca ••y W o r-,

u , i/;,cc ,.(:]

3.: ,733" i;E-""07i

..l, .. .... .. ii ... . ' .

DecaX Corr
!-Sigma ErroT
0.576E-07 1! 5 .• A!.

Total A..-c... t.'••;: :i vit . z:-, .3.733E'';! : :"--07•"•

Gyan Total Act7,:.' : ...i. ::.; i.v ity .. 1.i,,7 33Eii] -Z7~

Flagsw "K" - Keyline not found
"E- - Manually adited

"N.'" -" Manall accep.i<ie - :'.•:•::':.t'ed:',",i:' ,i i :



.eace R. epo...

Sampe :ID::E>2D02 Acquisitio.n a. g: .,"

N - :5. JiF .., id,

-al -i. fe
.... f-lif ""atio

16 . 4 825.1V."n,:i4.:.r•=.:: .z

:-acgy Wbund

Fo.,un = .. 100.00

'•11"% 78t)
9 '8.,73

12:. 12

1 98,,60@.
2£.64, .6,5
2:£70 . 53
303.9 t
.4 ;: M:- , -3

0

X Abu'ndances

26.,32H}- 57 ,,34 559. 10§::

563. 23

51.30-

1 : "7 '• "I ,

665.31
7.40.12
7"71.,,76
86"7.63

11.I.29.87

IS 12.72
1216.,,02
122..£,, 52

14393, 3
1 453.60
i 787.67

%A b un"•d an c.e.s F ou•n d :

39.,,35 D 1.,60 49 ?.08 "*
610.33

SAbundatj. nc,.] e , '"es F:"oun =.."" :1::

3.4 1
! 6.70@
59°R.20o

1.45
5% so

1. 32

0,, 5-7

44. 70
1.1!7
0.,14
6.10
0.,,39
0.,12,

0.1 i
0.,14

1. 63
3.84
1.39
0.33
0. 13
0.33

73., 70-

,"9.00
5.60

5.95

12. 50
6.30
7.46
4.61.

13.3,,56
:1.":. 66
.48.50,..:
99, "00
79.60
19,,70

1 ;2.56
18.6£,

5.::35
6.,,75

94.90:•

Ac-:ti v it....y :1 .-S.i.g r.,•
,.. M i. " :c.,,) % E'rrop, •

., ;E .. 5 2 :1.3

4.29@E-...06 579
---. Not Found--.. .

-.- N ot . F o: u n" d.- --.... N o,:,t Fo u:,,..n d ......

Hot FwndS5 TC

--- Noti:" Foun.di

... ..... 4: o t: c, u n ,: .......

---.... No t. Fo,,u-n;d ......

4.839.E +09 34.01.

-- ot Fo" , un d .
S" : Nc, u'nd

........ N ot Fo un•d ......

Noct Fo(sund cNot. Fo . , F: , un - -..-.-

--- Not Fou'nd ....
-.... Not Fou: nd ---........ Not F:"oun,,d ........
........ Ho t F:'oun -. " -d......
........ Notr Found ......
........ No :,t F o u nd,: ......
---.... Not F:'ound ....

...... Not Foun r d .

-. - .No cFund --
4.309E-0...... 62%.04.3

6 .677-.6 57 ,9
........ Hot" F:'o un•d .......
---.... N ot F o und ......
.......--- No t F:"ou'nd ......

- .-- ..Not Fo n c, d -.. -

........ Hlot F:o u"nd .........
---.... No t ,.i- F'o:,u "nd ......
........ Notl; F ounrd ......

........ NoI,:,t Focu'nd -.........

D e c :,

Ab.,.,

0

.1) e -yAb u n.

Mum'.A4

C.:: :. 36 :i. 3, 16 D 4.4,78

A•"•.ibu-n''•dan"•c-e s

66.91
,6'6.2.9

1.53 .22
1!.63., 9
1"76.55:
2.73.,6•i534.57

81. :: 8.57

.235.34
Found =)t•i'•( ::

Abun.

'41: .. 3

432;.:,78
50:1.26 .}:!-
550 .' ,,t.Rt')

........ N ot F"ou,•nd:

........ iNo.t, F:o:u. .•n d
---.... No:,t: F oun d

-7- Ho)t Found "

... .. ... ' I IO • .

Abun.



I,,,]f D . .
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c c,
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1::.;'
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:1 2~~ :.S

I . . 4 J.~~~~ ~ 9 ("3N 450 . 609. 31

I12380 iI
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Unidentified Ene gy.....ý:

Area Bkqnd FWHM Chany "e Left iP Ct .3 e c .. f Ft 1. a

.46 .... ' 1.56... .57. 1.3 .F

0i7 :1. 0 I5 20 5.96E 0 21.,3 4.7 3E+0 . 'F
92 1.1 1 1 4.. 391:. . .4.. ,, 4.553E+3 T
90 1ftI214 14 14.29E: 02 62,,.4 4.438E+00 3
621. 3524K 4 2 1.cz.60E4 02 34 .0 2,.1 E±U'3 -f

511.,,67T
558.,,6:1
M OM:! Z.,6-

:136

23

68 1. ,7
66 2.31

1. 24

Si89

13 3.,

1 2:.6
1110>'

1220

Flags, T" - Tntativly socae
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a ~ ~ 00 RmeW F-1010

B ED 24."477.0.I ES E-07..
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V.,-.. ,,:,. "Fj "'-i.. :i..9 7 " ,6 , '159E -06h •..•i"t

Y -9 34ý 4 a f - .L .f -e to short]<.



Mi1ni:;a:m De":. ab:.le Activity Repo "t:t . :continued) P:age z' '-.3-

Sim.ple 1D . EFT.-.2. DI..a0.g•h (-4 A', .3cquisition daC e I3 a 28-DEC-20-04

1:c i.. 3

3 'ý.3
NB-*...4

NB-95i"'
TC-9'

R '1.3
T Ci:-10
RH-:185

RL" -'-10 iS

A.>3- I I O.4

* I I *.

SM--1 17MT

SB-122

TE-1271

' " 1. f•

-I .31

X E - 13 "1
TE-132

S-19

XE'- 1.3 :/

"1'- 1i.34

XE-1WiM

BA- 3I 'I

1 ::- I• 3

X E -- 3.7

X E.- !. 35 1--

29.

10,

12,,

0i.1

0.1

28.
12.

23.
37.

.3 .

2.
3.

0,
:1.6

55.

231

£3,,

/-.
735,

8.3'

Ii

33.

'3

590. 26:
•266.•90

755.7
235,,69

75C . '7 333
,57. T@.1

743. 3G
739,.58
140.,,50

497.81

35!.7.99

318.90
"7.24.50
621,S4

88.,0""
937.43
391 .061
158.5G6

563.93
602.7:1,
427;. 89
109. 28

< 41"7.90

202..y2 8'
459,.60

695. 68
11P. 96,,,is
536.05
123. 88.E

364., 4'
149.72.
773.67

16 3.43
667.69
,228.1!6

276.09
529.87

81.00

233.22.
604.701
884.•09
210.4"7
268.24

1260.41
249.79:
'526:-. ,56

M D C;
AUCCVi.c : ," 0I

Half-.Life too short-,
Half-Life too si.'.

8. 4 1 2 .E-, W

Half....L.:i..fe too . .... . .,t
2. 7509E-0-.8

Half -.Li fe' too shor.t.:
Hal.-Li fe to:::,., short:
Hal f-Li fe tw:,:o !.ha.t
Hal f-L~ife.: "too sho rt
H~alf-Li•fe too sh,,:rL

2.67096E.-08
Haif-L~i.fe "too sho t,:y.''.

Half-Life too short
Half-Li.fe too si!ho&;'.:

3. 5 2 61E....083.52:?.6E-O7

3,26 5 .... 8

,..5676E-08
20,,919E--7

Half-Life too shc,'t;

1. 6974E-08
2,6676E-08
6. 6731E-06

Half-Life too short

4. 112 'E-05
3. 542@E-08

Hal3-Life too short
8. 9033E-07
2.4M 3"'E-05

Half-Life too short

1,,222 E-0-

fit. .I. i 5 . "' E - (.2-: 3

Half-Life. too shc:rt
Half-Life 'to short

:I.5 5.662E-05
Haltf-L..ife too short'

Half-L:i. fe too shor:,t't
4,4- 231•.E-0J8

Half-Life t2oo sho: l.-,'r-t:
Half-Li fe too short
Hal f'-LI.•fe too sho,
Hal:f-L~i.fe to,:o short'
Half"-L~i.fe too shor,'t

8.9333E.--09
Hal f-Li.: fe: 'too:: shor't
H"alf-Life:.- "too, short'
H-'alf."-Life 'too short;
H~alf-..Li'fe too shop;t':
Half:--L~i.fe t~o,.., sho-,--t.
Half.-L~i.fe too,:: sho:,t:



Mi pnima . .Ac-tivity: 3 R.po 2@t <.ontinued) Pq.age a .Sample.: 1D :: EIFT-2D102•.604 Acquisition date : 2:8-DEC:-i"20,0.i4 1 :I •

f-i i d •:

CO..- 1 W.

[::.:. 13 ,2

*L-.. :1. .42

SS 0- 1 W""

Se - 139

cc - 130

BA- .. 4 0]
S111,-i 4A

BA141..-.i
C E L-14 1

L A - 1 Q2

WA-142
C .E - 4:. 3
C E:-14-4

PR- :1. 4
ND-1:.47

EU-1i.54

1 16,
T A -. :1. R,'-
W--1.87
RE-:1.88"

BI!-287
T L ... 2 ,3,i
P:."B- 2 :
BI - 2 W",

P B-2': 1. 4

RA....2

RA-22-4

TH"-B20'
PA--234
"TH-23-4

'NP 23-.--23

i -24:1.

B Ck:' g n '.1I;.u. Ena:y'.
MieV)

MDA
MUMicc

12.,

13.

533

32.

03

3'5.

17.

'3

10.

0.
4.

10

4'.
14.

23.

(171

225..

818.50-
1313.02
661.65

.553.3
143 '5".• 86-

:258.31
1.420.504

191.22

1354.5261-17

1489.15,
91 .10

550.27
34.4.27

1004.76
646.29

12 2 1.4 .-2
685.81-•
155,03
267 '. 19

5 6 9.67
583.14
238.63
609.31

351.92
240.98
186.21.
338.,,32.
84.37

t31.20

63, '29

61 Bs. 2.C

143.76

59. 54

S2.3 .83E- 0";'.
Half-Life too short;

S. 8931E-0,9
H-alf-Life 'too shor~t

H--A!f-Li fe to::o sh,:::',-t
Hal, f'.-.Life too:-:: sho"'l-.

8 Half...Li.fe tab sho,',.t:
:I , 4 5 :! 3 -: .-. 1•: 1.

{• Half-Li}fe too , M, .:, ,:•t:

9 , .4093E..-.07
Haif-Life too 5h_.io "i:.:

Mal-.f..-L~i.fe too short:
5. 8568E-08

Half-Life tboo short'
Ha.l.f-Li•fe too shorft
Half-Life 'oo short

Half-L~i.fe too. hP
I 8. 9446E-'08

Half-Li fe too short

2,•.2:442•E- 06
2.0':.37EM-0\
2.89:53E-08
4.92.4 E-M'."<•

1 8982E-06
-2.5642E.0
5.3465 E-0(::8

Half-L i fe too short:
Half-LAi.fe too sho) t

2-. 7062••E-0Iil8
7,.8373E-09

H..a.lf-Life too.,h:::rh:::'ct
Half-L.i. fe t:oo showt'(
Half-.L~i.fe too shor~t

Half-Li fe tcoo shc:wt
Half-Life tpo short

2,3076E-07
7., 0~ 15. 0 E - i,:*]. i•
I, 06:1.0E-M06

Half-Life too Mhort,
6, 6,.22E-OC6

6. 6172E-. .3
Hail:f-Life "too shor't

1. 788"7E.-.07
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Attachment 2, Page I

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Samplenumber: - • Z-2ZO0

Sample Location (Well Number): 2-

1. Representative sample collected. Date/Time 1\lZ.30OM /

Sample collected by: Acur 4,-,_ •.L/4J . & .,l.c Date: ,2v- . 2:-

Prinited Name / Snature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample ?_ 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealedby: . C \ UA / , Date:___________
Printed Name / Iture

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRICARB 1000 or 21 OOTR".

Performedby: •-" 4.. /,Date:. 7-.S
Fermi 2 Chemistry Printed Name 5 qure

4. ,Tritium analysis printout reviewed by Radiation Protection Supervision or
delegate.

Performed by:[1,/hbo VL 4 A ate:
Fermi 2 Prinited Name If / Signature
Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks

0



Tritium Activity Calculation

Sample Information

1 . Sample Location EFT-2D1 12304
2. Date Sampled 11/23/2004
3. Time Sampled 10:30
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 01/05/2004
2. Time Sample Counted 08:30
3. Background-Inf.:

Minutes Counted 10 min.
Bac-kground Count Rate (cpm) 7.9 cpm

4. Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 3815.3 cpm
Net Spike Count Rate (cpm) 3807.4 cpm
H3 Spike Activity (dpm on count date) 9923.2 dpm
Counter Efficiency :.0.3837 cpm/dpm

5 . Sample Info:
Sample Gross Count. Rate (cpm) 8.5 cpm
Sample Count Time (min.) 10.*.0 min.
Net Sample Count Rate (cpm) 0.6: cpm

6 . Critical Level:
Critical .evelCount Rate (cpm) 2.0 . cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minitpqm Detectable Activity (uCi/ml) 3.3 x (Bkg min.) + (Smpl min.) 1.22E-06 uCi/mI
Efficiency x 2.22E6 dprnuCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) = sample Net cpm < MDA
Efficiency x 2.22E6 dpm/Uci x Sample Volume

Technician Date ,/ - )7- D)

Form 76.000.39 Att 1 P1/1 DTC: TGCHEM File: 1319.02



WREF1 04-052
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Attachment 1, Page 1

FERMI I GROUND WATER MONITORING GAMMA
ISOTPIC ANALYSIS CHECKLIST

Sample number: •'' ?.R)\2."•A

Sample Location (Well Number):

0

1. Representative sample collected. Date/Time lk Z31C(4 / lo3O

Sample collectedby: Souf C,-/twi -Jen 0k/ 5f4 L Date:/-8,o-
Printed Name I gnature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: ,)cyr) f / Date:_________
Printed Name / iature

Note: Sample containers may simply be sealed with red duct tape and initialed by the
individual performing the function

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector #

Performed by:
Fermi 2 RP Printed Name Signa(fe'

Date:

0



WR EFI 04-052
Page of

Attachment 1, Page 2

Sample number: 2.\2;(-34

4. Sample counted in accordance with 65.000.115 "Operation of the Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Performed by: 6 Date:
Fermi 2 RP Printed 2ame Sfg/'.ure

* Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.

If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radiation Protection Supervision or
delegate.

Performed by: 44///414 1, I•< z(k&• /,/&-Date:/// Z//
Fermi 2 Printed Name Signature
Radiation Protection Supervision/Delegate

Note: Retum sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer

Remarks 17
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Detroit Edison Fetmi-2'Power Plant 23*8-DEC-2004 12:49u38.'0 5

Radiation Protection Gamma Spectroscopy Report

.Sample Parameters :*.**3,:***** **4**3,,.*

Sample ID Numbers EFT-2DII2304
Sample collection start dates 23-NOV-2004 10:30:00.00
Sample collection end date 123-OV-2004 300.
Type of sample A 1 L Mari. Liquid
Sample qu antity A 1.00000E+03
Sam'ple geometry u: M'2L O perato'',

Detector uerum be 9 DET 4 Acquire date 28-D]EC-2004 11:44:49.43
Preset live time : 00:30:00. 00 Elapsed live time : 0 0030:00.00
Elapsed real time : 00 030 01.03 Percent dead time : 0.05 %

†3.•-***--3(.÷•,,x.,:**** * Calibration Parameters **-..***.

Detector number a DET 4 Yearly cal date u 12-APR-2004 09;17:00o00
Kev/channe 1 5. 00433E-01 Zero offset: -1.55789E-01
Daily cal date u 28-DEC-2004 1002:001.27

, ........ * :...........: * * . Peak Search Parameters 3.. .. . ............. ........

Start channel :100 End channel 4096

Height sensitivity r 5.00000 Shape sensitivity : 10.00000
Maximum number of iterations to resolve multiplets : 5

~~ Hucli ±(Ae Id(Aenti.f icati on Pa-rame~ters W.....

G gytoleanc N-1.25000 Hal f-li ife ratio s 10.00000
Abundance limit g 75.00000 Library : dacmaster .nlb

Effic.iency file : EFFD4_m II Efficiencies at N Peak energy

Pk it Energy Area Bkgnd FWHM Channel Left Pw Cts:Sec %Err Fit

:1 0 351..96 40 22 1.44 703:.77 69 3 2~..22E-02 2 5.ý'
20 511. 66 102 81 1..93. 1023..06 :1013 1L9 5. 67 E- -- 02 23. .01,(
30 558.97 26 42 1. 32 11A.17. 65 !1 11 A :1..2 :1,.45E..02 53.2do~ ~i

.4 0 609.78 41 39 2. 15 1219..25 1.213 15 2. 27E-02 34.. 0
5 3 1.461A..25 75 5 1.77; 2922.78 2914 :19 4..1A. '02 :13.5



v Detroit Edisonr Fermi 2 Peak Report, Generated 28-DEC-2004 12:49n40.48 .
W* 'A: a a** Kx I** **a **A*%.-~ *~ K* *y * * a* 4''iA**, w**A A A *Ae) AAAA*-aA'A A * 'aa* *Ksdsw'
,..Sample ID 2, EFT-EDI.12304 Page . ..... of . .... :X.

a Decay Time = 35 0 49.43 Deposition Time = 0000:00.00

P~ostb-M.ID Peak Search Re.-port

i[t Ener•"gy

0 '351.96

(] 511.66
(8 558.,,97

0 609.78
0; 1 4 6 ! ,, 5

Area Bkgndc FWHM Chavnnel Left . P.v4 %Errw Fit Hucl. ides

40
1022

26C.
41
7'5

"22
81

42
39

5

.1..44 703.77
1..93 1023., '6
1.32 MAS.Si.6

2.15 1219.25
1..77 2922. 73

699

101

1213
2914

S 2 5. 8
19 23. 3

15 34. 0
19 13,5 K - 4v

0



Summa'y of Nuclide Activity
Sample ID a EFT-2DII2304

Pape n: 2
Acquisitio'n date ; 28-DEC-200q,4 11w44::49

Total "number of lines in spectrum
N-umber of-unidentified lines

mbder Tof lies3 tentatively identified by KID

:lci d Type unatural1

Nuclide VIlife
K.-40 1. OOE+O5Y

Unco'rrected
Decay OuCi)

1.00 4. 417E-07

:ity 4: 4.4i7E-07

Decay Corr
(uC i)

4.417E-07

4.:417E-07

Decay Corr
I-Sigma Error

0. 597E-07

!-Sigma
%E rro- r Flagsi-
13. 5:.

Total Activ

Ovand Total Ac-tivity a 4.417E-07

Flagw "K" - Keytie not found

"E" = Manually edited

4. 417E10 7

"N" = Ma-nually accepted

"A" = Nuclide specific abn. limit



Sampl I t , EFT- I. :1:1 2.304
P-•ag e a:

A:'•c q u.i:--t -'.i o n dat":e : 2!8-...DEC..- 2 004 :113;:4.4 :-4g.

N' l i '- .• e e"
F-1

H.!al1f -L i f

i lf--i i fe Rat :io
1 09 ,, 7 .4M1 . 09:. 60 , 9

%A b und a n cesL'

.En er'g y % A bun d

A:':u nd ... 100.00

26.32H. 1 97 559..0-
563.23
5$7.1.. 30
657.0(,.3
665.31
"7:40.°12
771 .76
867. 63

12:12.72
1 216,2
12 28.52
1.43 9.1!3

1.453.60
1787 ,67

% i: un d an c Fo. n = F o u n :.

39.35D 0.,,89 49"7.08.x

610.33
% Abunrda'nces F'ound=

19.90M 2537. 18 609.31 *
768.36
934. •6

1120. 29
1238., 11
1377. 67
1764., 49

% Abu~ndances F'ou'nd ...

RU . 03

44.70
1. 1'7

0. 1.4
6.:1.0
0.39

0.1.20.12

1 63
3.84;
1.39
0.,,33
0.13
0.33

73.70

89.00
5.60
5.692

46., 30
5.04

3.2:1.
! 5.1::0

5.9.4
4.. 11

15.80
4S.48

4.67
7.49

:3.97,20

:1., 10
53.40

Ac't:i.vity !-Sigma
Su Ci ) %E:r"r'.o"r.

.0@+35 23.,31L

8 :.147E:+ 01 53.2: 1

Not Found.
..... No-,t Found --

....... l',lC:, t: F o, u n* d .....

.ot FoundN c.t F ound --

Not Found.
No:t Fou'nd ........

--- N F: ou . n: d .....

--- Not F:'ound:I.....
--- Not F"o.und .
--. ,Not Fo nd

..... ... Mlo t F'o un d .........

Nm.t IN " oun.....

•4.,625E--07 34.,03

De (, j e c t ay .: i::
y :. ay

A bu t.A "

B i:-2:1.4 1.,000E.+35 34.03 Decay
- - N Hot F o un d.:1 .-...--.-
-- Not Found.

-- I'I Not Fouvnd .

--- Not F'o ...und .
N-- Not Found ~ci---.... N ot i F "o u nd ------...

(Abs., Limit 48.48%)

-.- Not F ou "," -. eca y
-- 1Not F-ound
---.... N~ot Found .....

1.0 0 O[.E+35 25,. 81
!... N t l:- Found ---

( A b n. L i m i t = 37 23%)

B-21..4 26.60 M 18,3.95

% Ab undance

87.30
241.98
295.21
35:1. 92*
785.91

F ou nid =

ags ""*" = iey].i.ne



Un'•i d ent i.f'i e d ... ..E'nerg!]y Lines
Sam•ple 1.DI : E::F. -. ... .1 5:0.4

Page i n 4 4A.:c~qu isit"i..o.J.•, ] cn d at'e : 2:8.-.-D EC.-.;:2004 .1.1.: 4.4N4.9.}

it e ' rY Arrea B£i.,ii'nd W-,M Channe. Left Pw CtsiSec. %E.r % E [I" I:"!a .

511.66
558.97
639,, '.,8 4:1.

22 i.,44 703.'77 699 8 2.22E-02 25.8 5.53E+00 'T
;1 .. 93 1023.0,, 1013 1:9 5.6"7E-02 23. 3 4. 73E+ 0 -F
42 :1.32 11:17.65 1111 12 1.,45E.-.-2 53,.2 4. 55EIE+0 -I T
33 2.15 1219.25 :1213 .15 2. 27iE-02 34.0 4.38E+00 '7'

Fl1a !.]s : "T" =: Tentl.:at' i.v el.y a s soc:'i a't.ed



Minimum De:tectable Activity Repor't.

B c kgnd E ne r gy M DA
Nlu'c-.i dce S.u2m (IeV (uCi )

.B 7 E 3 47"7 59 1:. 1 72"S:''"-07
F--1 ,, 511.00 Half...-Life too shortt
N A---2 22. S. 1.274,".54 9,426@-E -0.9

.. --24 0 ,, 1368.53 Hal f --L i f e too sh or t
MG. 27 0. 101444 Hal f i f too shortc-
C L .-S 0.. 1-42.4,- --2 i--•a e f .i too short
AR-- 41 0. 1293.64 alf-Li f e too shor
SC-O....4 131, 889.25 1.2e689E-03

C.-51 32.. 320.08 1.8707E-07
M -I-4 13. 834. ,3 9.402.6E-09
C -56 9 1238.5 :1. 9753E-.08

-"1 N- W p 0. 1810.6.9 IH--al f-L i fe too sh-.'"t
NI -• 39. 158.3 38 4. 0734E-07
C]-57 30. 122.0C%6 1.. 0018.-08
CO.0 - 58 i6. 810. 76 1.3414 E- 08

FI -59 9,,'J 'V "2 2.7263E"08
CO-60 I1 ,1J.332.49 1. 103"7E.-.08

CU----64 01. 1 -45..90 Hal f-.'-L i fe too sh ort
', :.65 0. 1 . 4 148 .a Ha l-L i fe too sh ort
ZN I -6, :1..- ,1 1 .I 25 1 .-- 08
Z-6 0. 438.63 H.a lf- L.. i fe tbo osh ot
SE-75 38. 136-00 1. 6467E-08
AS-76 0. 559 10 I-Hia l f--L :i Fe too sh rt
BR.82 0. 776.49 Hal f-Li: fe too sho'rt
B6.83 0. 529.64 Half - i :f. fe to o.sh ocrt

BR-.4 0.. 881.50 Hal f-I... fi Fe too sh ort
BR-85 0. 802.41 Hal f-Li. L.-fe too sh ort
KR-85 47, 513.99 2.5792E..-06
KR-;-- 85M 0. 151.1. 8 Half-. F .. L. i. fe too sh oo-t
SR-85 47. 513.99 1.6152E-08
Ri-B-86 B. 1076.03 3,.52:69E-07

K1R--87 0. 402.58 I.Ialf---Life too shorct
SR ---871M 0. 388,.40 I-I.. 'f-7i:f-e too sh or--t
KR':,'-88 0,. 196.32 Half-I- :i. fe too sho'rt

-88 0. 1 382.39 Hal f--L.-:i. fe too short
Y-8-- 3. :1836.01 9. 2009E-09
KOS-.---9 0. 220.90 HalI. f--Li fe too sh ort
RB-89 011 1031.88 Half-Life too short
K-90 0.. :1118.69 --..'6 -F.-Li fe tco oo h ort

RB-90 0.. 3.,, - H a1l f -Life too sh or t
R B---901 0.. 824.23 I- a 1 f --- 1 :i. -fe too sh ort
Y -.--9011 0., 202.51 H--a--f---L i f e too sh ort
SR.- 91- 0.. 10 24.30 Hal -f--Li F too sho'r-t
Y-.-9 1. 10., 1204, 90 4.9006-E-06
Y----9111 0, 555.60 Half.--Life too short
SR: ---92 0. 1383.. 94 Half ---Li f e too sh ort
Y---.9 2 0. 934., -46 1-al.-F --L f.-Fe too sh ourt
S R - 93 0. . 590.28 Hal f--Li fe too sho-t
Y---. 93 0. 266.. 90 I.-l" 1 f -L if fe too sh or-t

7-.94 1., 702.6ý. 3 8. 3276E,--09
NB".95 8,, 765.79 1, 3490E-08
N,---9511 40. 235. 69 2.6584E--05



Minimum Detectable Activity Rep:ort (c U ontinued) Page 3 2
S • le.p ID : EFT-2DII2304 Acquisition date : 2 8-DEC-2004 1.144 49

MB97
ZR-97
MO-)99
TC-99M1
T C1 01
R3..- 103

TC-:1. 0.,
I:;,.H-:1 05

F:R U" :- 0G

CD- :1.9
A " .'1.0:! !,
S N- 1,:.3

SN- 1 17M
SB-:122

SB-.1.:24
SE-1:.25
TE- :12L5M

T&I 2 7iTE-i 2;"

XE-127
T E- 231 9

XE.1.2911

3~0

1-:1.31
TE-:t 1:.
TE-1311:I
XE-:13111
:1: 1 3 2
T E"- 132
BA-:L3,3
BA- :133M"

TE-:1. 33M
XE-:1. 33

:1-134
T E-"-: 34)
BA-:13511

1E- .t. 1,5
XE-.1.35M

XE - 13.
S13

IIV1. 36

Bckgnod

0.
0.
0.
0.
0.
7.

16

0.

48.

01

15.

46.
0.1

28.

0.1

0.
17.
20

0.

25.

4.
0•

25.,

@4I

0.

40.

0 .

0.

05.
0.

0.1

3:1..
0..
0..

0..

0•

0.1

10.

0..

0..

0..

Energy
(MeV)

756.72
657.90
743.36
739.58

140.50
306.81
497. RS

357.99
318.90
724.50
.621.84

88,. 03,
937.481

391.69
158. 56
563.98

602.71
427.69
109.2i:_8

417.90
57.60

202..684
459.60
695.88
196.56
536.09
123.80
364.48
149.72
"7"73.,67
163.93
667.69
228,. 16
302.84
276.09
529.87
911.5S
81.00

233.22

604. 70
884.09
210.47
268.24

1260,41
249.79
526.56

818.50
1313.02
661.65
455.49

1435.86

MDA(uCi)

2. 6180E-08

Half-Li:fe too short
Half-Life too short
Half-Life too short
Half-Life t~oo short
Hl.-af-Li~fe too short

.i 453iE-08

Half-Life too short,
Half-Life too short
Haif-.-L~ife-: toc, shortL

7. 7468E-08

3. 6703E-7
2:. 396@E-06
1.3458E-08
5. 0773E-03

Half-Life too short

1 1530E-08
2.38'92E-08

5. 3737E-06
Half-Li'e too short

3.2546E-05

2.3726E-08
Half-Life too short

6. 0314E-07

2.6314E-06
Half-Life too short

2. 3679E-07
I. 8881E-07

Half-Life too short
Half-Life too short

2. 8238E-06
Half-Life too short
Half-Life too short

4. 1367E-08
Half-Life too short
Half-Life too short
H alf-Life too short

3. 11E-06

Half-Life too short
8."7195E-09

Half-Life too short
Half-Life too short
Half-Life too short
Half-L..ife too short
Half-Life too short
Half-Life too short

5. 0844E-08
Half-Life too short

9.56981E-09
Half-Life too short
Half-Life too short
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Attachment 2, Page I

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Samplenumber: ,b t r. \OZ-

Sample Location (Well Number):____ ___ ___ ___

1. Representative sample collected. Date/Time 10OZ&.q / 112Q.,
Sample collected. by: , o - L !.. ,1,xX ,• , Date: - -,,,f

, MAI

Printed Name / (natuie

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample ?: 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: - Q\,OACQd / Date: .
Printed Name Sature

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRICARB 1000 or 21 00TR".

Performed by: Date: ./ - -
Fermi 2 Chemistry Printed Name , e

.4. -Tritium analysis prin out revie ye ladl'ation Protection Supervision or
delegate.

Performed by: w///itllowl 14I7)?11 4k&-ý7XIAC 4  0/'b Date: / )
Fermi 2 Printed Name Signature
Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks



Tritium Activity Calculation

Sample Information

1 . Sample Location ( EFT-ýS102504
2. Date Sampled '-T9/25/2004--
3. Time Sampled 11:22
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted
2 . Time Sample Counted
3 . Background Inf.:

Minutes Counted
Background Count Rate (cpm)

4 . Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm)
Net Spike Count Rate (cpm)
H3 Spike Activity (dpm on count date)
Counter Efficiency

5 . Sample Info:
Sample Gross Count Rate (cpm)
Sample Count Time (min.)
Net Sample Count Rate (cpm)

6 . Critical Level:
Critical Level Count Rate (cpm)

01/05/2004
08:40

10
7.9

3815.3
3807.4
9923.2
0.3837

8.2
10.0
0.3

min.
cpm

cpm
cpm
dpm
cpm/dpm

cpm
min.
cpm

cpm2.0

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minitjrm Detectable Activity (uCi/ml) 3.3 x (Bkg min.) + (Smpl min.) 1.22E-06 uCi/mI
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) = Sample Net cpm < MDA
Efficiency x 2.22E6 dpm/Uci x Sample Volume

Technician Date /- 2 --a P

Form 76.000.39 Att 1 PI/1 DTC: TGCHEM File: 1319.02



WR EF1 04-052
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Attachtment 1, Page I

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTPIC ANALYSIS CHECKLIST

Sample number: E-1EST t4\•O2, 0q

Sample Location (Well Number): 'A 8 c5) 0

1. Representative sample collected. Date/Time 10kSýOq / \izz-

Sample collected by: .uw fMane •h-•i k f•.• . -,d, Date: /, -,--2q

Printed Name / i[nature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only

I
Sample sealed by: -)O , /Cou• .od A., Date: •2.-2i--O•-

Printed, Name ign

Note: Sample containers may simply be sealed with red duct tape and initialed by the
individual performing the function

*1

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector #

Performed by:
Fermi 2 RP Printed Name Sig6a 1pex

Date:

0



WR EF1 04-052
Page of

Attachment 1, Page 2

Sample number: ' 0"•oZ

4. Sample counted in accordance with 65.000.115 "Operation of the Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Performed by: 6- N 't' / Date:
Fermi 2 RP Printed Naýne Sig167e

* Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.
If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radiation Protection Supervision or
delegate.

Performed by: k4/ 4i.•i() ,/ Aý, Date: //i/ •
Fermi 2 Printed Name / Signature
Radiation Protection Supervision/Delegate

Note: Return sample, intrinsic printout, and completed form to Fermi I Radiological
Engineer

Remarks /2
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Sampla U a EF1.0 I :£.,.'-; Ac,. sitio, Cate A W .DEO---20.- 1'2 17:.. 0.

Fer~mi •2 Radia.tion Ptetion Gamma Spectroscopy Repo&-..

Sample U. .mbe.g EFT.4S1025 .4
Sample coll.ection sb'.a';- datge 25;-.00]-200;.4 Ii:22iOO.00

Sa;mp:le:• collection and•< date n 25-O[CT•-200H4 llg: 00.00,@

T"yp.'e of s.2 4ampl!e 1,2 1 L Mari.5 Li..2qu....1 2
'i£aSOMP. quantityx a: i.2..022EY03.S cc:
Sam.•p l e gieoe tr -,y •: M2U..% O •epatu.r WN!.i'.

Detec [::.,':t~or number .:1.• DET cCqi[ Acq,..:.n':-: date: r, EV D.ECi'.['-200-4@]< .~.•;,.7 ;::?,

,s '.. :'. v :i.rn :: N 0 0 10: .•l..p, .- :se: live t:i. me a, @ .

Elap.s,.. ed:.... .- '."2 ,3.2 32 :pan! ti•tk0013 •00.1.•,,<5 Pe3 ' ceu"4 2 dea2,2(d time z ,. A

Detec:t'.'w nudmber" D ET 4 Yea'rly Cal date z 12.'-A.iPR.-2008 4 0%9:1.7WO{).00.
Kevicha e: , 5.0433E-01 Zer.o o f"e - 1--.,55789E.-.01

Dai.ly Cal date 2 3' -- BEC-2004 @:02:8 1.2**L. '.7

S':"'•tar chanrnel : 0 {18 End cha'nnv'el g :8 ,•.

Hei2gh't s.: ens•i.:i.'.tivity a 5.0000. Shape s:i.'3jivyity 1,, .. 0000'
M".a:x-3imum ".n"3um be-. r of it.'c'~a ions to "r eso ve mulivtrip'e a .i.'. 5

1 r y t l r n e a 1 2 000 H ial f- l f .... o U.' r.. Nu..a 3, a a :.•!i'' ° l~Ie""~: 1r•:.. 1 ": 7,5! "'':' S@C.: L :1:e8 iat. .. a :-,' "" y~i " -Ca.., c a .t~ .; 1:3'O@~r•

Eifftic:-i.en',,"cy file : 2..FFD4 .s21t Ef'ici'2 ,,-i.en i , at. Peak eneur -.,y

Pk it E'rgy Area ,.'d FWHM Channel LeftL :,, C i./Sec %E'rr" F

1 - 2 6.47 45 5'- W&IS.j. 12 *2 5 E 0 1

210 198.16 -0 67 396.33 24 J'.i2 f 2 ' 3.k. 8 l.E. 2 j4

5 0 140.0 4 2.6 292.3 8 29*1 1. A'"' * . :4.

2151 32 1 3 .7 35 11 52 178 -2 1



S~mpe Tile EFTWIE20-4

Acq isi io Time - .u . -, 2..-DEC- I'. iiý: '.

P o st:i.•. ,.::--,N I ...... Se r c R' :: ::..pc .-. ,w. . .. .. ... .,•, •. .:• . : ,°.

it Enwgy Ar••'ea''. Bk.g"d F='.-HM'" Cha ne Lef -" ,E F:it 1; N c? i C .IAt4

67.47
19W 16
311. BE
603.62

1460.20
1765.11

45
70
20
Q
74
32

57 .S

67 - .3

135.15
39V 23

1023. 44
i2l% 32
232I.S3
2511. 13

129
391

1016
law
2912
2524

12L
12:!

374 ,.4
2.• "E ,



Mali. Liao ACK"It ROC

Acqisiiondat 2-DEC .rc2004 ..

Muc .... '. s n "" & ,Y Area
74 127 2.389E+0 .345E-0•7 A~34.4E0

I..,. igm
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Unidentified EreTgy
Sample 11; a EFT-4=0250,4 ~i: 8I$EJ.~} 2i~ C~aU~ B /t..Pag V/

iL Energy

0 511 . 86

0i' :•60S'. 82; ;.:

ATea Bkgnd FWHM Channel Left Pw Cts/Sec %Epp

67 1. ,,O-
54: . .5

25 .5

1L 2 3.-- ,,44 .0 6 .1.4 4.43E :-0 2.;

.524 13 1.780 . 7.7

i , .4 8 E •.'• "

G ,MEMO•:4-••f

2: :. MSEM -F8
41

32.

0
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Attachment 2, Pa~ge 1

FERMI 1 GROUND WATER MONITOR-IG TRITIUM
ANALYSIS CHECKLIST

Sample number:_______________

S ample Location (Well Number):_ _ _ _ _ _

1. Representative sample collected. Date/Time - I / 43

Sample collected. by: Vow Cyl•q,, LJ,•j/ , f•,, !.,,A ferk Date: 1..2 -•-o'
Printed Name "/ ,nature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample _> 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealeu- by. -O- ,C, /- Date: Q- -Z-+0O
Printed Name / iature

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRICARB 1000 or 2100TR".

Performedby: -- ,,-c> 4"r,\ /Date: /
Fermi 2 Chemistry Printed Name ignature

4. Tritium analysis printout reviewed bs Rac>iion Protection Supervision ordelegate. C/• •'•,f• •

Performed by: DV4ilfite _._ 11/)Y 1-Lz' L&A >Date/A
Fermi 2 Printed Naml Signature v
Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks

0



Tritium Activity Calculation

Sample Information

1 . Sample Location EFT-4D1 02004
2 Date Sampled 10/20/2004
3. Time Sampled 14:43
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 01/05/2004
2. Time Sample Counted 08:50
3. Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 7.9 cpm

4. Efficiency Inf.: (Daily Spike Source ID #111)
Gross Spike Count Rate (cpm) 3815.3 cpm
Net Spike Count Rate (cpm) 3807.4 cpm
H3 Spike Activity (dpm on count date) 9923.2 dpm
Counter Efficiency 0.3837 cpm/dpm

5 . Sample Info:
Sample Gross Count Rate (cpm) 8.2 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.3 cpm

6 . Critical Level:
Critical Level Count Rate (cpm) 2:0 cpmn

Minimum. Detectable Activity

(Bkg cpm) (Bkgcpm)

Mininqrnm Detectable Activity (uCi/ml) 3.3 x (Bkg min.) + (Smpl min.) 1.22E-06 uCi/ml
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) = Sample Net cpm < MDA
Efficiency x 2.22E6 dpm/Uci x Sample Volume

Technician Date /- -7 1 Oj

Form 76.000.39 Att 1 P1/1 DTC: TGCHEM File: 1319.02
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Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTPIC ANALYSIS CHECKLIST

Sample Location (Well Number): '.A 2

1. Representative sample collected. Date/rime 1olZi00cl / Nq3

Sample collected by: - fLo -Mng,!L1,I / rfl ._L-4__a, Date: i,-.- -- gAyc
Printed Name I %6nature

Note: Qualified Fermi I Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: . o\ ,Pidae / Date: 2.-ZI--o
Printed Name i attire0

Note: Sample containers may simply be sealed with red duct tape and initialed by the

individual performing the function

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector # Z/

Performed by: / Date: /'an,3-o'
Fermi 2 RP Printed 14 ame Sign~tme

0



WR EF 104-052
Page of__

Attachment 1, Page 2

Sample number: 'A- \010.

4. Sample counted in accordance with 65.000.115 "Operation of the Gamma
Spectroscopy System
(Note disposition of unidentified peaks in "Remarks")

Perfor•ned by:
Ferni 2 RP

1. '(?6y /
Sian are

Date:________
Printed N,-&e

* Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.
If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radiation Protection Supervision or
delegate.

Performed by; 01//]/ '< Lf/]],k / 4,e-- A Date:///M •--•
Fermi 2 Printed Name / Signature
Radiation Protection Supervision/Delegate

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer

Remarks /t/cl Remarks It'd I /
67
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CIHECKLIS T

S amplpe number: -="T 0•5q IO2-.

Sample Location (Well Number): 5 \

1. Representative sample collected. Date/Time 'O'CZo(.o / 0O2D

Sample collected.by: m,, fl;W-ie1,ck/ z1 -A ,, 71 •L,&& Date: i'-gjR -C.ýZ/
Printed Name /I Sqgnature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample ?_ 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: '-.' \ d / Date:_________
Printed Name / si at e

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRICARB 1000 or 21 OOTR".

Performed by: 701'e "1 ' / Date: /- -7- '-
Fermi 2 Chemistry Printed Name
4. Tritium analysis printout rei ewd byadiation Protection Supervision or

delegate.*4cf~

Performed by: IA/T!•di'~ f/7/ V(• 4  /b[ 4 t Date ' YJid '•
Fermi 2 Printed Nýame Signature
Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks



Tritium Activity Calculation

Sample Information

1 . Sample Location EFT-5S102004
2. Date Sampled 10/20/2004
3. Time Sampled 09:20
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted
2. Time Sample Counted
3. Background Inf.:

Minutes Counted
Background Count Rate (cpm)

4. Efficiency Inf.: (Daily Spike Source ID #111)
Gross Spike Count Rate (cpm)
Net Spike Count Rate (cpm)
H3 Spike Activity (dpm on count date)
Counter Efficiency

5. Sample Info:
Sample Gross. Count Rate (cpm)
Sample Count Time (min.)
Net Sample Count Rate (cpm)

6. Critical Level:
Critical Level Count Rate (cpm)

01/05/2004
09:00

10
7.9

3815.3
3807.4
9923.2
0.3837

8.7
10.0
0.8

2.0

min.
cpm

cpm
cpm
dpm
cpm/dpm

cpm
mim
cpm

cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Miniqnqnm Detectable Activity (uCi/ml) =3.3 x (Bkg min.) + (Smpl min.) 1.22E-06 uCi/ml
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/mI) Sample Net cpm < MDA
Efficiency x 2.22E6 dpm/Uci x Sample Volume

Technician Date / -7 -2( - -

Form 76.000.39 Alt 1 P1/1 DTC: TGCHEM File: 1319.02
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FERMI 1 GROUND WATER MONITORING GAMMA
ISOTPIC ANALYSIS CHECKLIST

Sample number: S- O2O6(

Sample Location (Well Number): S - AICJ

1. Representative sample collected. Date/Time ICA 2-o) o' / O 2 ak)

Sample collected by: A\I ý ,.e n -• n'h. §JLAk Date: /-Q-a -a ,i
Printed Name / gijaature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: .. N-QŽIifct / A Date:. Q-E4-0"
Printed Name /jiýu e-

Note: Sample containers may simply be sealed with red duct tape and initialed by the

individual performing the function

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector #

Performed by: L ?t4"[ Date: /s/29'/
Fermi 2 RP Printed Ndme

0



WR EF1 04-052
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Attachment 1, Page 2

Sample number: -•- G -I\•.o 0 L

4. Sample counted in accordance with 65.000.115 "Operation of the Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Performed by: I;/l, T, Date:
Fermi 2 RP Printed Name Sgi1ature

* Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.

If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radiation Protection Supervision or
delegate.

Performed by: Wtlil'ilj CA L-,P/// k. 5t"/V4, Date:4/ //.•/ •
Fermi 2 Printed Name / Signature
Radiation Protection Supervision/Delegate

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer

R emarks V47 / a ý6ý/1y~4~jj
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FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: c-ST - OZOO•

Sample Location (Well Number):___ _ _ _

1. Representative sample collected. Date/Time 1O\2.OIOq / \

Sample collected by: -. , f,-f'e bk./.1' , i'h- , Date: -- c t
Printed Name / S'gnature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample ?: 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealedby: 3 Cot.\AoCA / Date: VL Z'f '(\
Printed Name /CG ature

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRICARB 1000 or 21 OOTR".

Performed by: , / Date: 1 .
Fermi 2 Chemistry Printed Name e

4. Tritium analysis printout reviewpd b Ra*atipn Protection Supervision or
delegate. " -q ', /

Performed by: / .. Date: / hY4
Fermi 2 Printed Name I Signature V / "

Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks



Tritium Activity Calculation

Sample Information

1 . Sample Location
2. Date Sampled
3. Time Sampled
4 . Sample Volume, (ml)

EFT-5D102004
10/20/2004

11:05
4 ml

Instrument Count Data

1 . Date Sample Counted
2. Time Sample Counted
3. Background Inf.:

Minutes Counted
Background Count Rate (cpm)

4. Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm)
Net Spike Count Rate (cpm)
H3 Spike Activity (dpm on count date)
Counter Efficiency

5. Sample Info:
Sample Gross Count Rate (cpm)
Sample Count Time (min.)
Net Sample Count Rate (cpm)

6. Critical Level:
Critical Level Count Rate (cpm)

01/05/2004
09:10

10
7.9

3815.3
3807.4
9923.2
0.3837

7.5
10.0
0.0

2.0

min.
cpm

cpm
cpm
dpm
cpm/dpm

cpm
min.
cpm

cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirlnqm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.22E-06 uCi/mI
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) Sample Net cpm < MDA
Efficiency x 2.22E6 dpm/Uci x Sample Volume

Technician Date /- 2 - .---

0
Form 76.000.39 Att 1 P1/1 DTC: TGCHEM File: 1319.02
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FERMI 1 GROUND WATER MONITORING GAMMA
ISOTPIC ANALYSIS CHECKLIST

Sample number: •T •- 1OLOOQ

Sample Location (Well Number):___ ___ ______

1. Representative sample collected. Date/Time / '• 05
Sample collected by: A,& ri• •i~i-,o! ,, fI7A,..•LA, ,. Date: -• n-•

Printed Name / (ýnature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample cont4iners only

Sample sealed by: -n c- c- / Date: I-0
Printed Name / nature

Note: Sample containers may simply be sealed with red duct tape and initialed by the
individual performing the function

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector #

Performedby: (/C / Date:..'a- 9e/• '
Fermi 2 RP Printed N46e Signaetn-'e
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Sample number: V?' 5'b k

4. Sample counted in accordance with 65.000.115 "Operation of the Ganm-ma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Performed by:
Fermi 2 RP Signat&-&e

Date:_ /_-__-
Printed Ndme

* Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.
If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radiation Protection Supervision or
delegate.

Performed by: 14/4/j• &J,• / d/ " '//k//: -
Fermi 2 Printed Name Signatur!'
Radiation Protection Supervision/Delegate

Date:

Note: Retum sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer

Remarks Ml Z/9446//7 1' 60 VILI&(Q J/ý ~

0
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

S amle number: N :\

Sam-ple Location (Well Number): ~ \Vo~A

1. Representative sample collected. Date/Time I Ol q ý Oq / \ sz

Sample collected by: &-1, ý &b-• M :o -,-k/ l ,0 -AS61xC k_
Prnted Name / t4gnature

Date: k2 -•i•

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample ?: 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: .•Cox\\\oi, /
Printed Name / k i-ature

Date: V2'--

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRICARB 1000 or 2 100Th".

Performed by: " , /
Fermi 2 Chemistry Printed Name 7soirre

Date: / 7 -

4. Tritium analysis printout reviewed by adiaton Protection Supervision or
delegate

Performed by:U/4 i/k V, )-iijf7)l / Wg.LDae
Fermi 2 Printed Name1 " 'Signature -, !
Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks



Tritium Activity Calculation

Sample Information

1 . Sample Location
2 Date Sampled
3. Time Sampled
4. Sample Volume, (ml)

EFT-6S101904
10/19/2004

15:22
4 ml

Instrument Count Data

1 . Date Sample Counted
2. Time Sample Counted
3. Background Inf.:

Minutes Counted
Background Count Rate (cpm)

4. Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm)
Net Spike Count Rate (cpm)
H3 Spike Activity (dpm on count date)
Counter Efficiency

5. Sample Info:
Sample Gross Count Rate (cpm)
Sample Count Time (min.)
Net Sample Count Rate (cpm)

6 . Critical Level:
Critical Level Count Rate (cpm)

01/05/2004
09:20

10
7.9

3815.3
3807.4
9923.2
0.3837

9.2
10.0:
-1.3

2;0

min.
cpm

cpm
cpm
dpm
cpm/dpm

cpm
min.
cpm

cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirlnqrm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) = 1.22E-06 uCi/mI
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) = Sample Net cpm < MDA
Efficiency x 2.22E6 dpm/Uci x Sample Volume

Technician Date /7 - 0-f-

0
Form 76.000.39 Att 1 P1/1 DTC: TGCHEM File: 1319.02
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Sample number: " '4 .\OWq O'q

4. Sample counted in accordance with 65.000.115 "Operation of the Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Performed by: Z"C.
Fermi 2 RP Printed Name

Si-te Date:

* Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.
If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radiation Protection Supervision or
delegate.

Performed by: IA/-PA/[f(? b'( L,-1: D ate:! -
Fermi 2 Printed Name tignature
Radiation Protection Supervision/Delegate

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer

Remarks ''b~%~~Xr~! 9 xK? ~L~•~I4
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Attachment 2, Page 1
0

FERMI 1 GROUND WATER MONITORING TRITIUM-
ANALYSIS CHECKLIST

Sample numooer: b

Samnple Location (Well. Number):_____________________

1. Representative sample collected. Date/Time IO\Vc1\o0q / 15342

Sample collected by: ýokj 151A6,..
Printed Name

/ )t.. 'ý.4 S)J • D atec: i•-<0.-,,?/i, f•atue

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample _ 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: -)Gyý QDoM\wd
Printed Name

/
/

"-.n lure

Date: V-A- -OS

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRICARB 1000 or 2100TR".

Performed by: " -, / ,Date: i-7-oiY
Fermi 2 Chemistry Printed Name Sign

4. , Tritium analysis printout revieedby ,diatipn Protection Supervision or
delegate. c/ L • 01 ( /f .

Performed by: [44// V-_, 4 .
Fermi 2 Printed Name'" Signature
Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks



Tritium Activity Calculation

Sample Information

1 . Sample Location EFT-6D101904
2. Date Sampled 10/19/2004
3. Time Sampled 13:42
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted
2. Time Sample Counted
3. Background Inf.:

Minutes Counted
Background Count Rate (cpm)

4. Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm)
Net Spike Count Rate (cpm)
H3 Spike Activity (dpm on count date)
Counter Efficiency

5 . Sample Info:
Sample Gross Count Rate (cpm)
Sample Count Time (min.)
Net Sample Count Rate (cpm)

6 . Critical Level:
Critical Level Count Rate (cpm)

01/05/2004
09:30

10
7.9

3815.3
3807.4
9923.2
0.3837

8.9
10.0

2.0.

min.
cpm

cpm
cpm
dpm
cpm/dpm

cpm
min.
cpm

cpm

Minimum Detectable Activity

M (Bkg cpm) (Bkg cpm)
Minijjm Detectable Activity (uCi/mI) = 3.3 x (Bkg min.) + (Smpl min.) 1.22E-06 uCi/ml

Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) = Sample Net cpm MDA
Efficiency x 2.22E6 dpm/Uci x Sample Volume

Technician- Date

Form 76.000.39 Att 1 P1/1 DTC: TGCHEM File: 1319.02



WR EF1 04-052
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Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTPIC ANALYSIS CHECKLIST

Sample Location (Well Number):

1. Representative sample collected. Date/Time Mi)qlo( / I-Sq2

Sample collected by: Maee.Slkl A-\ p1W SD;,.Date:

Printed Name / ' S~gnature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: c3'r' QCIU1o0,%d /
Printed Name /

ýýgature
Date: \% - - 0

Note: Sample containers may simply be sealed with red duct tape and initialed by the
individual performing the function

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector #

Performed by:
Fermi 2 RP

L& MCjI
Signaturek-

Date: •)e •
Printed Namne



WR EF1 04-052
Page of__

Attachment 1, Page 2

Sample number: •=•' b \Ot5oy
4. Sample counted in accordance with 65.000.115 "Operation of the Gamma

Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Perfurmed by: L, 4 / e4' Date: /"w,, b-"

Fermi 2 RP Printed a(.me Sig e

* Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.

If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radiation Protection Supervision or
delegate.

Performed by: k,[,j9il&_ "ol t -"4', t I Date:________
Fermi 2 Printed Name " Signature
Radiation Protection Supervision/Delegate

Note: Retum sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer

Remarks 41/ ~~Ž/1?'f6j ~ L
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Pag-•e a, ;}Sample 1D a EFT""GD1O19W'. fAc.qwi}•it:ic:n.' date 4 25-:...DEC...204!@' 082440b:8

Siam~ple lID N.u.,mbte'ri EFT-£,D101OW-:'
Samp::le- collect:ion stlart dae~e, 13-.COT-2004 !W-:42•@,00.0"'

Com,.pl.e coi<le ;;cticn enpd da'te a 1 D.C.. 20048@ 13,1200.00,
]"ype o• a.mple I L Mani .Liquid

Sa:mpl e quanty•%i.ty,, n .1. OO.OOO{[•E+03([i c
Sa~mpl)e geo.me•.tr~y w M2K- O3bl;'atcp,r LK,'{,

D t4" ",," 4 ;1'cquire date a :9A EC-.--4 Ee:.< ;-:,-3

P'reast!. live time ; 0,% 00:,301. 00:.),•% Elapsed live time D 0I 002303,00.00,S
Elap:sed real timse 3: @@OSU ;:10 .43 Percent: dead time s: 8'0'.0.5::

)etect r- number S 4E" 4 'ea'ly Cal date 3 12-A..P .--2 4 O 1";:,8,,

K:;evichan-nel .1 5;,6.004.5 93E.-.01 Z e'ro ,:o'ffsae W -.-- 1456 0E/[[- 01
Daily Cal date g 29-DEC-2004 0,S,9s38,,8

..S ta-vr4t c'.han'nel f• 109 End cf.:;-hann.."tel : 4096

He i g;h t; s.en., si.tiv~i.ty 0 5.."0, 000.0i¢ Shape sen-s'..i~t ivity N 10,,@..0t00 @0
Maximum num.ber of i'te"ratint'o resolve mu.tile'ts s

E~ne'rgyl toler'ance g ;.,2"5000 Hl..af-l.ife rpat~io;. a 1.8000000

A'bu,.nda'nce}.. limit a• 75.00" 00,, 0.B Libva'ry o d,.ema.",s'ter~nli:.,
Efficienc~y file c EFFD4..m&:'! Effic~iencies:,.• at o Peak enexgfy"

P::k it E'nerg;y Ar::'ea B(:kgnld FWH..N" C:hannel Left P-w,-, Ct:'siSec Z',E'rr Fi't
2.44 .0 .7.72,.. A I

L'"3  t 44 .., .,4E ... 83 2.00 1 2 1 7 3 3 : 2.6•l • ". . . .
...4 00.. 23 1 . 9 : 1 [K:1 pi,2 a -7

* ... . '• 1 '1 " (( Q 1 ...... , p 16 * a a 'ha - 3 .... 9 .• S :: .. ..... . 4 .4

7', 0 c: 1 3 . 'r. i::'49 1 4 0. S 0 1. 0 230. 2 9 -... a.t... ...... . 2 4. -3,/... .O :1 4 2 .... 3 2922.4.4..;9. 2 • 5 . ..... S E-" 2 14. 6

cii anc: -s''f] i•I il. at' O .F ,.4 5447' 2.1 ~i I fi.i; 2:4.'{: 52:IZ'?' k'1.• am '..i' i •;e-a / at Peak amaE',:s,:I'- ii;.6L".' "j y-I /
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: 'E5"% . b ODVCI(A-)

Sample Location (Well Number):_ _ _ _ _ _

1. Representative sample collected. Date/Time \/ <-A Oo

Sample collected by: , Ifi;e •z;c-•' )•, fl% •-, 1 . Date:i- o
Prirnted Name / -i~nature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample ? 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: 3(/nC-oto( / Date: IZ-7Z3"0'1
Printed Name / ignture

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRICARB 1000 or 2100TR".

Performed by: ---.- , I Date:.
Fermi 2 Chemistry Printed Name Signa e

4. Tritium analysis printout reviewed by Radiatign Protectio Supervision or
delegate. W iqrýJ" /•0/•pc•"

Performed by: bV11ý /f!iVf"I /-/4/drv-Da
Fermi 2 Printed Name Signature
Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks



Tritium Activity Calculation

Sample Information

1 Sample Location
2 Date Sampled
3, Time Sampled
4. Sample Volume, (ml)

EFT-6D101904D
10119/2004

14:00
4 ml

Instrument Count Data

1 . Date Sample Counted
2. Time Sample Counted
3 Background Inf.:

Minutes Counted
Background Count Rate (cpm)

4. Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm)
Net Spike Count Rate (cpm)
H3 Spike Activity (dpm on count date)
Counter Efficiency

5. Sample Info:.
Sample Gross Count Rate (cpm)
Sample Count Time (min.)
Net Sample Count Rate (cpm)

6. Critical Level:
Critical Level Count Rate (cpm)

01/05/2004
09:40

10
7.9

3815.3
3807.4
9923.2
0.3837

9.2
*10.0

1.3

2.0

min.
cpm

cpm
cpm
dpm
cpm/dpm

cpm
min.
cpm

cpm 0
Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirlnlm Detectable Activity (uCi/ml) 3.3 x (Bkg min.) + (Smpl min.) 1.22E-06 uCi/ml
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) = Sample Net cpm MDA
Efficiency x 2.22E6 dpm/Uci x Sample Volume

Technician Date /'-7- oj -

Form 76.000.39 Att 1 P1/1 DTC: TGCHEM File: 1319.02
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FERMI 1 GROUND WATER MONITORING GAMMA
ISOTPIC ANALYSIS CHECKLIST

Sample number: _T @) \o1qo )

Sample Location (Well Number): ko

1. Representative sample collected. Date/Time 10-R* -(o4 / \ tk 00

Sample collected by: _ffei /" 3- ')Ir•: P Ab Date: .. o -

Printed Name / (fnature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers oni

Sample sealed by: .X• -3 u /0j" Date: 12-3C)OSPrinted Name /Q gSi re I
Note: Sample containers may simply be sealed with red duct tape and initialed by the

individual performing the function

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector # 1

Performed by: L $1!!
Fermi 2 RP Printed 1'ame Signat•'

Date: i-



WR EF1 04-052
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Attachment 1, Page 2

Sample number: T 01)13 T" q O(A

4. Sample counted in accordance with 65.000.115 "Operation of the Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Performed by: CA4& / -?-'T J Date: / • 9
Fermi 2 RP Printed D)ame Signttia'e

* Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.
If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radiation Protection Supervision or
delegate.

Performed by: 1AL//2 ~ /4t/') I~ ~ • v i ate:/
Fermi 2 Printed Name Signature
Radiation Protection Supervision/Delegate

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer

Remarks dle, J 1)ar/(/d /
6& 2LPPt4 C47//?



.*DETROIT EDISON FERMI- POWER PLA:'.T 29-DEC-2004

RADIATI•:Y":ON• P':RCTECTInCH DEPA•RT E' YI[:N

HIGH EFFICIENCY D;ETECTO;!R,

Sample 1D) Numbepg•, EFT-6D101904i)

Sample End Time: 19-OCT-2c.004 1430%06.00

R E l M A: R K !S.. .. ..... .. .. ... ....... ... .... .... . .. ..... ................. -..................... ........................... .... .-.................................................................. ...................................... ................. .. .....

PERFORMED B0;

IIrv



35 .5' .5 ,''.'' 54

Fe.mi 2 Radiat:ion., Pr''',o ect:ion ••;-k',

Sample 1D Numb•]:erg; EFT,.W1019. 04D}:'

Sam•,le coll ection s;a t .ate 19-.O T.-00 14-1,20 , ,C,

.. np. i C.1-., 5 .and ; I:-. :-d .l-..4 4 ': ,ate A; 4--:CT-20.45A,'4: 1p:C 4

Type ,f sample & . L Mari. Liq.i.d

De,- t ec,:-torc • number- N; D:ET A% Ac'::quirPe d:a'te,{: u: 2-9-D.EC)J ,-206@,:•4 00 IN18 2&::.1
P' s-"e.t. .s 5 -:'- l v tim .- 30 .:00 •00 Elap::-sed live lt:ime : 0 (. :3-
Elapse:d eal time S .' tONS 03 :., .Percent de.-:-d tim 0-. 5

De .ec-tor, n"umb,- 3 DET 4.J Yea'rly c::.al datie N s 1.2-APR- .?0 4 4t-9 :. 4.04 -

K, evicha, 1 5.9,59E-01 Zer5.,,'.%gE- ,Yio offs.et:: -2a ..1456@E-.01.. .
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Energy ":oler'anc:.e N .. 5050633 half-life -re ' .at:io a 10=800

A: bundanc4e l4i.mit n 7 .' n@' :'i LiLbrary dc.C ast\S .:-P'a , !
E fii.ciency f11.ile a2 EFFt4Cm.. Efficienc-: ic-i. es at : Peak ene-.•g

.k it zEn 454y,, 33aa Bk g1 U C•,, s's.'s-s-s:, . Lef'.t P-'.4 uCs,•-x c' % .'.PI Fi-

1 0 198.54s 39 SE 5 "1 307.20 3S4 CS a 1 :ce-:? 2 37':A

20 511.3 95 ' ' 58~4 2.3 1022. 66 10163 14 53MEI-02 19~. § an /4
3 343 1~4609 24 Ž 2.3 2922 29s 5 .4.4 4E:.-02 s31:1.2a 60(



Sample Titl a ETG 109A
Deca Tim =1 70 190 121

Page a I.

Post:.•':.,-MID••i: Peak: M..a%..: - rc Re: ", ::..po:rt

:1.9 W 513. •/ 39
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:}00{ I.{.'.•

1-' *.~

K - 4 C".
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FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: "-1 NOq

Sam=pleocaýtion (Well Number): ' SbcA~ob

1. Representative sample collected. Date/Time

Date: .-Sample collected by: ffla•;e- a A,,,- Z'16&.jt
Printed Name / •Siaature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample ?_ 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: n / Date: \Z.Q" Oq
Printed Name /e

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRICARB 1000 or 21 00TR".

Performed by:
Fermi 2 Chemistry

--.5-.,..¢., 1% ,,:, /
Printed Name

14ý7-^ I.,-
ý/SFgnaturýýj

Date: / 7- 05-

4. Tritium analysis or'int•t reviewediby ,adi tio Protection Supervision or
delegate. ( i7nf 'I

Performed by:t//!I¢# V1 19 Lfr 6• AI ate:
Fermi 2 Prinied Name,, " Signature f

Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks



Tritium Activity Calculation

Sample Information

1.
2.
3.
4.

Sample Location
Date Sampled
Time Sampled
Sample Volume, (ml)

EFT-7S110104
11/01/2004

10:52
4 ml

Instrument Count Data

1 . Date Sample Counted
2. Time Sample Counted
3. Background lnf.:

Minutes Counted
Background Count Rate (cpm)

4 . Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm)
Net Spike Count Rate (cpm)
H3 Spike Activity (dpm on count date)
Counter Efficiency

5 . Sample Info:
Sample Gross Count Rate (cpm)
Sample Count Time (min.)
Net Sample Count Rate (cpm)

6. Critical Level:
Critical Level Count Rate (cpm)

01/05/2004
09:50

10
7.9

3815.3
3807.4
9923.2
0.3837

7.7
10.0
0.0

2.0

min.
cpm

cpm
cpm
dpm
cpm/dpm

cpm
min.
cpm

cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirpqrm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.22E-06 uCi/ml
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) Sample Net cpm < MDA
Efficiency x 2.22E6 dpm/Uci x Sample Volume

Technician Date /-7 -

Form 76.000.39 Att I P1/1 DTC: TGCHEM File: 1319.02
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FERMI 1 GROUND WATER MONITORING GAMMA
ISOTPIC ANALYSIS C-ECKLIST

Sample number: " ) Oq

Sample Location (Well Number): - SW I0LJ

1. Representative sample collected. Date/Time %oI jCdO4L / losz..

Sample collected by: , .•.• e•a•JU , Date:ja - -,

Printed Name / 'ýýknature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: -3a" Ch Cv\Ck /
Printed Name / Signaue

Date: \XZj--z+ 0

Note: Sample containers may simply be sealed with red duct tape and initialed by the
individual performing the function

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector #

Performed by:
Fermi 2 RP Printed Name Signature

Date: /, ¶



WR EFI 04-052
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Sample number: "

4. Sample counted in accordance with 65.000.115 "Operation of the Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Performed by: Z- Xý9
Fermi 2 RP Printed Name Signatfife

Date:

* Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.
If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radiation Protection Supervision or
delegate.

Performed by: 4111-/ 174 / Dat
Fermi 2 Itrined Name" " Signature
Radiation Protection Supervision/Delegate

Note: Return sample, intrinsic printout, and completed form to Fermi I Radiological
Engineer

0

Remarks A I ll'e,ý ýaio 67lK9l>'))

44i2Ci4 V YYA-f /l// ~)2~1411
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FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Samplenumber: E S'. U11-22OA

Sample Location (Well Number): 6 S ý0oL,

1. Representative sample collected. Date/Time 'L f\ / Oq 3O

Sample collected by: •,f±/-_Jc / 4,u f4 mI l•. -,_ Date: /c-6-,1
Prilnted Name / !aatare

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample ?_ 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: 3Cn / Date: -
Printed Name /Sgae

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRICARB 1000 or 2100TR".

Performedby: ---- -, iA- / / Date: /-2-"-
Fermi 2 Chemistry Printed Name Si e

4. Tritium analysis printout reviewed by Radiation Protection Supervision or
delegate. /1 >lrh'7e,¢92 (- t/.

Performed by: WI/1,/"11/ i#'•V 1,, %/ ýrL• . ate: /iilyl)aw
Fermi 2 Print'd Name Signature
Radiation Protection Supervision/Delegate

Note: Retum sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks



Tritium Activity Calculation

Sample Information

1P1.
2.
3.
4.

Sample Location
Date Sampled
Time Sampled
Sample Volume, (ml)

EFT-8S 112204
11/22/2004

09:30
4 ml

Instrument Count Data

1 . Date Sample Counted
2. Time Sample Counted
3. Background Inf.:

Minutes Counted
Background Count Rate (cpm)

4 . Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm)
Net Spike Count Rate (cpm)
H3 Spike Activity (dpm on count date)
Counter Efficiency

5 . Sample Info:
Sample Gross Count Rate (cpm)
Sample Count Time (minh)
Net Sample Count Rate (cpm)

6 . Critical Level:
Critical Level Count Rate. (cpm)

01/05/2004
10:00

10
7.9

3815.3
3807.4
9923.2
0.3837

min.
cpm

cpm
cpm
dpm
cpm/dpm

cpm
min.
cpm

cpm

9.1
10.0
1.2

2.0

Minimum Detectable Activity

M (Bkg cpm) (Bkg cpm)

Minhn4m Detectable Activity (uCi/mi) = 3.3 x (Bkg min.) + (Smp mrin.) 1.22E-06 uCi/ml
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) = Sample Net cpm < MDA
Efficiency x 2.22E6 dpm/Uci x Sample Volume

Technician Date - -°

Form 76.000.39 Alt 1 P1/1 DTC: TGCHEM File: 1319.02
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Attachment 1, Page I

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTPIC ANALYSIS CHECKLIST

Sample number: %FF-N- ¢J65.ZOq

Sample Location (Well Number): 9)5c10ot

1. Representative sample collected. Date/Time \\ lzzý0o4 / oqiO

Sample collected by: ,.& , eI}q'Z-fA 4 R/,U Awf4 Zlj-,•,,A
Printed Name /- ignature

Date: J•-S2Co),

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: ,-)" C.o\•- / %/ LuJL-ýLU Date: I .1 '.4 (
Printed Name / Siaature

Note: Sample containers may simply be sealed with red duct tape and initialed by the
individual performing the function

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector #

Performed by:
Fermi 2 RP

Cý AA ( al /I-,-V I ý Date: i?-pi-Oy
Printed Nan~e Signature ~V
Printed Naxide Signature V"



WR EF1 04-052 W
Page of___

Attachment 1, Page 2

Sample number: "

4. Sample counted in accordance with 65.000.115 "Operation of the'Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Performed by: L,/4NC Date: /) - 6/
Fermi 2 RP Printed Nahe Signaturki

* Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.

If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radiation Protection Supervision or
delegate.

Performed by: Yi/ t
Fermi 2 Printed Name Signature
Radiation Protection Supervision/Delegate

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer

Remarks ' -/"/ L J /(k Te,/ )•./d*•z '

444• t6$7x~ ///jz

0
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Attachment 2, Page 1

FERMI 1 GROUND WATER MONITORING TRITIUM
ANALYSIS CHIECKLIST

Sample number: - \ 0Z'cq

Samiple Location (Well Number): q ShCML,

1. Representative sample collected. Date/Time 10)Z%0) / 3I 0o

Sample collected by: M;1 •r; I n81j•-/ c. / A. Date: /a•-,r c•
Printed Name / tignature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample ?: 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: JaCn o,\A / 2 u. -g-• Date: I'L-I-+0-1 0

Printed Name / kýSature

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRICARB 1000 or 21OOTR".

Performed by: --. ,,. A\,.' / Date:J/- - i
Fermi 2 Chemistry Printed Name Signa

4. Tritium analysis printout reviewed by Radiation Prot ction Supervision or
delegate. /t/ •f/ tt;••/

Performed by:. ý/)~)( AL-~ ,LI 4~LJ3
Fermi 2 Printed Name Signature•
Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks



Tritium Activity Calculation

Sample Information

1 . Sample Location EFT-9S102804
2. Date Sampled 10/28/2004
3. Time Sampled 11:00
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted 01/05/2004
2. Time Sample Counted 10:20
3. Background Inf.:

Minutes Counted 10 min.
Background Count Rate (cpm) 7.9 cpm

4. Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm) 3815.3 cpm
Net Spike Count Rate (cpm) 3807.4 cpm
H3 Spike Activity (dpm on count date) 9923.2 dpm
Counter Efficiency 0.3837 cpm/dpm

5. Sample Info:
Sample Gross Count Rate (cpm) 7.7 cpm
Sample Count Time (min.) 10.0 min.
Net Sample Count Rate (cpm) 0.0 cpm

6. Critical Level:
Critical Level Count Rate (cpm) 2.0 cpm.

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirrnqm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.22E-06 uCi/ml

Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) = Sample Net cpm < MDA
Efficiency x 2.22E6 dpm/Uci x Sample Volume

Technician Date ,-7--3)

Form 76.000.39 Att 1 P-1/1 DTC: TGCHEM File: 1319.02
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Attachment 1, Page 1

FERMI 1 GROUND WATER MONITORING GAMMA
ISOTPIC ANALYSIS CH7ECKLIST

Sample number: -c1 $\O2-OM

Sample Location (Well Number): q SVNct\O.j1

1. Representative sample collected. Date/Time I(AZr6'10 / 0 ( 10

Sample collected y:,-,,,-,.• / , - oJ•4 Date: I -.
Printed Name / gigaature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: / Date: IZ-Z" 'f
Printed Name / Si ature

Note: Sample containers may simply be sealed with red duct tape and initialed by the
individual performing the function

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector # 9'

Performed by: / Date: U '
Fermi 2 RP Printed Namr Signature .

0



WR EF1 04-052
Page of

Attachment 1, Page 2

Sample number: .rl i ko "

4. Sample counted in accordance with 65.000.115 "Operation of the Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Performed by: L.mc C
Fermi 2 RP Printed Na e Signatuie

Date: /•!/16/

* Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.
If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radiation Protection Supervision or
delegate.

Performed by: [,4/1 t tfofq v< "ip'
Fermi 2 Printed Name
Radiation Protection Supervision/Delegate

ate:gZ/
Signature

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer

Remarks A~//f A/JŽ 9 j
/ /1 ~

1''~
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FERMI 1 GROUND WATER MONITORI NG TRITIUM
ANALYSIS CHECKLIST

Sample number: i•K~Q, R.hk)Cfj[.) • iO

Sample Location (Well Number):__ _ _ __ _ __ __ __ _

1. Representative sample collected. Date/Time )'1 O / oCoL._

Sample collected by: ,.0. M 5AY1 z51d ,uV, 11•, T 4d•.k Date: ,- -

Printed Name / ignature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample _> 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: Jt C-rZ bktC, / Date: Z.Z3-OM
Printed Name / Signa e

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRICARB 1000 or 2100TR".

Performed by: " (1'Y"• / Date: / -7 -

Fermi 2 Chemistry Printed Name Signa.

4. ,Tritium analysis printout reviewed by Radiation Protection Supervision or
delegate.

Performed by: om//i]/O U / ciflk %U6 b' /, Date:
Fermi 2 Printed Name Signature
Radiation Protection Supervision/Delegate

Note: Retum sample, analysis printout, and completed form to Fermi I Radiological
Engineer

Remarks /1Ž' t, f l) }pi k k64 /



Tritium Activity Calculation

Sample Information

1 . Sample Location BKG Range 110104
2. Date Sampled 11/01/2004
3. Time Sampled 09:02
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Countedr
2. Time Sample Counted
3. Background Inf.:

Minutes Counted
Background Count Rate (cpm)

4 . Efficiency lnf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm)
Net Spike Count Rate (cpm)
H3 Spike Activity (dpm on count date)
Counter Efficiency

5. Sample Info:
Sample Gross Count Rate (cpm)
Sample Count Time (min.)
Net Sample Count Rate (cpm)

6. Critical Level:
Critical Level Count Rate (cpm)

01/05/2004
07:40

10
7.9

3815.3
3807.4
9923.2
0.3837

'8.3
10.0
0.4

min.
cpm

cpm
cpm
dpm
cpm/dpm

cpm
min.
cpm

cpm2.0

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)'

Minijaqm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) = 1.22E-06 uCi/ml
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) = Sample Net cpm MDA
Efficiency x 2.22E6 dpm/Uci x Sample Volume

Technician Date /-2- --

Form76.000.39 Attl P1/1 DTC: TGCHEM File: 1319.02
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FERMI 1 GROUND WATER MONITORING GAMMA
ISOTPIC ANALYSIS CHECKLIST

Sample L~caton(Well • -9r•G: 1\ ý .O

S rpl ocation k"ve l Num-nlber): S\, 04

1. Representative sample collected. Date/Time \k-C1 O.qI / Oc(cDa.

Sample collected by: &.V\l MIare-,\ . 3/A94L a.kJ(• Date:. /.-: ,,
Printed Name / ýiyature

Note: Qualified Fermi I Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: , \
Printed Name

Date: \Z•-Z1Zo4

Note: Sample containers may simply be sealed with red duct tape and initialed by the
individual performing the function

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector #

Performed by:
Fermi 2 RP Printed Nam/ tS'{gnatre

Date:

0
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Sample number: (" 'C• \O0 QK

4. Sample counted in accordance with 65.000.115 "Operation of the Gamnma
Spectuoscopy System".
(Note disposition of unidentified peaks in "Remarks")

Perfb-.ed by:
Fermi 2 FP Printed Name S i r, e

Date: 4-ýý-y'

* Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.
If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radiation Protection Supervision or
delegate.

Performed by:, U /1 " / ,
Fem-i 2 Printed Name
Radiation Protection Supervision/Delegate

Signature

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer

Remarks

g- i/
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FERMI 1 GROUND.WATER MONITORING TRITIUM
ANALYSIS CHECKLIST

Sample number: P•C0- wn--O

Sample Location (Well Number): %it* (. 9Cq.u' •OcAC

1. Representative sample collected. Date/Time / )QA2&%

Sample collected by: L.&J7-;e, .JA£' - 1ArkA/r•L Date: /,2-,2-_ --p,,q
Printed Name / 'ti~nature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample _> 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: . AIohd / 2 k Date: .2"m'"
Printed Name / 3nature

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRICARB 1000 or 2100TR".

Performed by: -"-.3 / A,. Date:./7,- 0.•
Fermi 2 Chemistry Printed Name Signa

4. , Tritium analysis printout reviewe by aiation Protection Supervision or
delegate. 4{'7 1j)/V'

Performed by: 411// JLN y 4ate:.
Fermi 2 Printed Name / Signature
Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks



Tritium Activity Calculation

Sample Information

1 . Sample Location Point Aux Peaux Rd
2. Date Sampled 11/22/2004
3. Time Sampled 14:25
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted
2. Time Sample Counted
3. Background Inf.:

Minutes Counted
Background Count Rate (cpm)

4. Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm)
Net Spike Count Rate (cpm)
H3 Spike Activity (dpm on count date)-
Counter Efficiency

5 . Sample Info:
Sample Gross Count Rate (cpm)
Sample Count Time (min.)
Net Sample Count Rate (cpm)

6 . Critical Level:
Critical. Level Count Rate (cpm)

01/05/2004
07:50

10
7.9

3815.3
3807.4
9923.2
0.3837

9.0
10.0
1.1

min.
cpm

cpm
cpm
dpm
cpm/dpm

cpm
min.
cpm,

2.0 cpm

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirlnqm Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.22E-06 uCi/ml
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/mI) = Sample Netcpm < MDA
Efficiency x 2.22E6 dpm/Uci x Sample Volume

Technician Date /- Q--

Form 76.000.39 Att 1 P1/1 DTC: TGCHEM File: 1319.02
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FERMI 1 GROUND WATER MONITORING GAMMA
ISOTPIC ANALYSIS CHECKLIST

Sample imber: acco- pp \m2-oq

Sample Locati.,on (Well Number): (-)t-1 EU( )-• .004

1. Representative sample collected. Date/Time /\-tý--Oq q \ ..

Sample collected by: Mawr, f,-S c)(W ;-,A• &/ . )d Date: .1-a--Z
Printed Name /' •lnature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only V

Sample sealed by: 5 Qo•$'doNm / Date: V2-23O
Printed Name / Si~aftire

Note: Sample containers may simply be sealed with red duct tape and initialed by the
individual performing the function

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Ga-mma Scintillation Detector # /

Performed by: Z/ / Date: ,De'
Fermi 2 RP Printed Name Signaturd."

0
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Sample number: -

4. Sample counted in accordance with 65.000.115 "Operation of the Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Perfc0rmed by: 6 44 / Date:___________
Fermi 2 RP Printed Na~ae Signaee

* Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.
If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radiation Protection Supervision or
delegate.

Performed by: itfiu [/ilika 4,tjz4- -Date://// t/II ý-:

Fermi 2 Printed Name . . Signature
Radiation Protection SupervisionlDelegate

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer

Remarks 41'i I' ( 1d(/1 r'f/
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Sample number: - Y~1P~0\

4. Sample counted in accordance with 65.000.115 "Operation of the Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Performed by: Z ý //, !7•K47 Date: /;g! "-"
Fermi 2 RP Printed Nkme Signatue

* Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.
If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radiation Protection Supervision or
delegate.

Performed by: ViI/fd,/ V/ l.Q Ii' @f& i , 74 Date: 4/ii
Fermi 2 Printed Name /'/ Signature
Radiation Protection Supervision/Delegate

Note: Return sample, intrinsic printout, and completed form to Fermi 1 Radiological
Engineer

Remarks P/

'//
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FERMI 1 GROUND WATER MONITORING TRITIIUM
ANALYSIS CHECKLIST

Sampie number: ZIC(5 • 3OOC- I' Z3o

Sample Location (Well Number): f\Y.(-) C ý c ,;Cj

1. Representative sample collected. Date/Time, \OA / X3-'t

Sample collected by: frie.fz,'b•L/,k /, t7•%,A• a _ Date: /g-..- -,;

Printed Name / 'JSYgnature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Prepare sample _> 50 milliliters. Seal sample adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: ,Oy' C~c~ACd / Date: I L"gV'
Printed Name / i ture

3. Sample counted in accordance with 76.000.70 or 79 "Operation of the Packard
TRICARB 1000 or 2100TR".

Performed by: - , /Ae, //Date: 7/-7-o'-
Fermi 2 Chemistry - Printed Name Signa e

4. Tritium analysis printout reviewe by Radiation Protection Supervision or

Performed by: I.//ILI & VLf 1/,)/ 44,/ 4 ... . A. Date:)
Fermi 2 Printed Name Signature /-

Radiation Protection Supervision/Delegate

Note: Return sample, analysis printout, and completed form to Fermi 1 Radiological
Engineer

Remarks



Tritium Activity Calculation

Sample Information

1 . Sample Location BKG NOC112304
2. Date Sampled 11/23/2004
3. Time Sampled 13:50
4. Sample Volume, (ml) 4 ml

Instrument Count Data

1 . Date Sample Counted
2. Time Sample Counted
3. Background lnf.:

Minutes Counted
Background Count Rate (cpm)

4. Efficiency Inf.: (Daily Spike Source ID # 111)
Gross Spike Count Rate (cpm)
Net Spike Count Rate (cpm)
H3 Spike Activity (dpm on count date)
Counter Efficiency

5 . Sample Info:
Sample Gross Count Rate (cpm)
Sample Count Time (min.)
Net Sample Count Rate (cpm)

6 . Critical Level:
Critical. Level Count Rate (cpm)

01/05/2004
07:30

10
7.9

3815.3
3807.4
9923.2
0.3837

7.3
10.0
0.0

2.0

min.
cpm

cpm
cpm
dpm
cpm/dpm

cpm
min.
cpm

cpm A

Minimum Detectable Activity

(Bkg cpm) (Bkg cpm)

Minirlntrn Detectable Activity (uCi/ml) = 3.3 x (Bkg min.) + (Smpl min.) 1.22E-06 uCi/ml
Efficiency x 2.22E6 dpm/uCi x Sample Volume

Sample Activity

Sample Activity (uCi/ml) Sample Net cpm MDA

Efficiency x 2.22E6 dpm/Uci x Sample Volume

Technician Date /- 7- 0

Form 76.000.39 Att 1 P1/1 DTC: TGCHEM File: 1319.02
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FERMI 1 GROUND WATER MONITORING GAMMA
ISOTPIC ANALYSIS CHECKLIST

Sample number: \A(- &I•Z•O•

Sample Location (Well Number): (- - .%

1. Representative sample collected. Date/Time \\ Zý"L3-1C0 / \ ýSO

Sample collected by: _V, ,fl•J . / iv., •fl,.'..3 . Date: /.-a x-o3-•;
Printed Name / ti'nature

Note: Qualified Fermi 1 Personnel or other qualified individual will obtain samples

2. Sample container sealed adequately to resist tampering.
Note: Use new sample containers only

Sample sealed by: 30'r, C-nt\-ejK
Printed Name /S gnature

Date: 12-Vi-O4

Note: Sample containers may simply be sealed with red duct tape and initialed by the
individual performing the function

3. LLD validation

LLD and Critical Level determinations within 30 days of gamma spectrometry
assay; acceptable LLDs shown for radionuclides detected by gamma
spectrometry.

Fermi 2 RP Gamma Scintillation Detector # •

Performed by:
Fermi 2 RP Printed N/me •Signatýe

Date: /•- 9-"'



WR EF1 04-052
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Attachment 1, Page 2

Sample number: .AL.G- •(O1IZ..,Oý

4. Sample counted in accordance with 65.000.115 "Operation of the Gamma
Spectroscopy System".
(Note disposition of unidentified peaks in "Remarks")

Performed by: ,,.//,c /-<•' Dat. /atL' Y
Fermi 2 RP Printed NGame Sig-nnare

Note: Samples may be counted on Chemistry's Gamma Spectroscopy System.
If so, verify the critical levels and LLDs and count sample in accordance
with the applicable procedure.

5. Gamma spectrometry evaluation reviewed by Radiation Protection Supervision or
delegate.

Performed by: . /i/j//? V, t'/p 7/")/ 4#• A 11-5 14, - Date:
Fermi 2 Printed Name/" Signature
Radiation Protection Supervision/Delegate

Note: Return sample, intrinsic printout, and completed form to Fermi I Radiological
Engineer

Remarksu/ /

& / ;i t /
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Sa pl TD N oNN NN Nvv
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NaP1 Nalcto and dat RANV20 1 W 0

Typo~~ of No l OA

N"o . • '

N.k, "l ••va li ne

V ý - n A

DE7 'ý
w n NN N"•...

" N. , . N N A 2 D . : ' N 2 0 M : - . ., . W.,
Nlapsed ! e.' t.i. L -

N N . ••. od. NS N 0. 0 ,D 001.05 N N
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Dst cto numb. a.. D E :. T .: Year! =.Q d; 4i 12-APR-.... .. 30..

!'!K:ev/..:C hab.•: :• ..nn* V:: 5-• .:•,: : . O 4 S 0:1 zeyni:: " O. ffle:, ',:-t o -:2.1.4,.566E -31.J :..•.::. :: ! <" i:.!i. : '!

Abnd limit :
Ef i incy f. :: .ile 2;

7 ... .. *. 0 N Librar N . .. INNT . N .

Wficenwes a a eak nyy-, "A

N B N.NN..BN.NBB.NBN.;NN..NNB.NV.N...NN.N...NVAY.NN...N.NB.NNNN..N. .. K.IN..NN.NN..N..5 N N 5 N N N

Pk it Energy .Ne BkgtN FWH Chane Lef .wCsSe

51I.SS
538.13
SONGS

1120.32
A 4 G 1 1 0 1
1765. M

1023.17
1117. 14
1213"Is
2;40. 5Z

12
2331 ý 25

1011
1112
1213
EQ14
2914
3526

7. SSE-0-0
1. ORE-02
2. 1SE-02
A. 45E-02
4. 52E -02
1. M-02

UPiSj

Wv/I



Tomple Title
Docay Time - 3S 01

Pays k
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drov-NID eck earc p.,..,.%

it Hnurqj Area Mqnd FWHM Wonns! Left Pw NEY7 Fit NU.d ii

5 11 ý
538.
W9.

1120.
11 E 1 1
172S.

so
68
97
32
01
11

2 ý 2 G
TIM

'29
2. EF
Pývv
1. al

1321, C7,
17. A '-4
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7 3. 7 C'.','
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--- Hot

1 ý WAF
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