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1.0

EXECUTIVE SUMMARY

Implementation of the Donald C. Cook Nuclear Plant (CNP) Radiological_Environrhental
Monitoring Program (REMP) continued during the period January through December
2015, in accordance with station Technical Specifications and the Off-Site Dose

- Calculation Manual (ODCM).

Radiochemical and radiometric analyses of REMP samples were performed to allow for
detection and quantification of station-related radioactivity. A variety of potential
exposure pathways were monitored by analyzing air, fruit, vegetation, water, fish, and
sediment samples. Thermoluminescent dosimeters (TLDs) were also utilized to ménitor
for gamma radiation exposure that might be attributed to plant activities.

. Evaluation of sample analysis results considered the variability of natural or man-made

radioactivity sources including their distribution and uptake in the environmental media.
This variability depends on several possible factors such as:

o contributions from cosﬁtogenic radioactivity,
) groundwater dynamics,
"« station related release rates, g
o past spatial variability of radioactive fallout from nuclear weapons tests, other
nuclear events (e.g. Fukushima, Chernobyl), and the on-gomg redlstrlbutlon of
this fallout,
e  .sall characteristics,
. tarming practices, and
o feed type. o

Slnce these factors had the potential to cause considerable variation in sample analysis
results, they were considered dunng the evaluation of sample anaIySIs results.

Based on an evaluation of sample analysis results, it was determined that non—tritiu_m
radioactivity detected by the REMP was from outside sources, such as fallout from
nuclear weapons tests, external nuclear events and naturally-occurring radionuclides.
Examples include the following:

o * All four of the lake sediment samples contained naturally-occurring K-40 and
three samples contained Th-228. Two samples contained naturally-occurring Ac-
228. ‘ '

o Naturally-occurring K-40 was detected in all eight REMP fish samples and trace

levels of Cs-137 were observed in the three indicator and two control stations.
Both non-REMP fish samples detected naturally occurring K-40 and one non-
REMP fish sample detected trace levels of Cs-137. :

o Both indicator and control food products samples (grapes) contained
. naturally-occurring K-40 and Be-7. All samples of broadleaf vegetation contained
naturally-occurrlng K-40 and Be-7. One indicator sample contained naturally



Donald C. Cook Nuclear Plant Annual Radiological Environmental Operating Report 2015

2.0

occurring Th-228. Additionally, three of twenty-four indicator samples contained
low levels of Cs-137.

Three of 138 water samples (drinking, ground, and surface) indicated the
presence of naturally-occurring K-40. Three samples also detected the presence
of Th-228. Tritium was not detected in any of the 82 water samples.

The quarterly composite of the air particulate samples all contained naturally-
occurring Be-7. One control sample contained K-40, and one indicator sample
contained Th-228.

No sample analysis results exceeded or approached specified reporting levels.

This report was prepared for Indiana Michigan Power Company by AREVA Inc. Sample
collection and preparation was performed by CNP. Laboratory analyses were performed
by GEL Laboratories, LLC (GEL). TLD analyses were performed by Environmental
Dosimetry Company.

INTRODUCTION

2.1

2.2

General Plant Site Information

Indiana Michigan Power Company’s CNP is located on the southeastern shore of
Lake Michigan' approximately one mile north of Bridgman, Michigan. The site
consists of two pressurized water reactors: Unit 1, 1084 MWe (Net Design
Electrical Rating) and Unit 2, 1107 MWe (Net Design Electrical Rating). Unit 1
achieved initial criticality on January 18, 1975, and Unit 2 on March 10, 1978.

The Inde;')endent Spent Fuel Storage Installation (ISFSI) impacts are included
with Unit 1 and Unit 2 statistics. The ISFSI cask system does not create any
radioactive materials or have any radioactive waste treatment systems.
Therefore, specific operating procedures for the control of radioactive effluents
are not required. Certificate of Compliance No. 1014 Appendix A, Specification
3.1.1, Multi-Purpose Canister, provides assurance that there are no radioactive
effluents from the ISFSI.

Program Design
The REMP for CNP was designed with specific objectives:

- To provide an early indication of the appearance or accumulation of
radioactive material in the environment possibly caused by CNP activities.

- To provide assurance to regulatory agencies and the public that the
environmental/dose impact of the CNP operation is known and within
anticipated limits.

- -To verify the adequacy and proper functioning of station effluent controls
and monitoring systems.

= To comply with regulatory requirements and station Technical
Specifications and provide records to document compliance.
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2.3

24

2.5

Radioactivity in the Environs of Nuclear Power Plants”; NRC Regulatory Guide
4.8, “Environmental Technical Specifications for Nuclear Power Plants”; the NRC
Branch Technical Position of November 1979, "An Acceptable Radiological
Environmental Monitoring Program”, and NRC NUREG-0472, “Standard
Radiological Effluent Technical Specifications for Pressurized Water Reactors.”

The REMP sampling requirements are given in Attachment 3.19, “Radiological
Environmental Monitoring Program Sample Stations, Sample Types, Sample
Frequencies,” of the ODCM and summarized in Table 2.1 of this report. The
identification of the required sampling locations is also provided in Attachment
3.19 of the ODCM and Table 2.2 of this report. The monltorlng locations are
shown graphically in Figures 2.1 — 2.3.

Monitoring Zones

The REMP is designed to allow comparison of levels of radioactivity in samples
from the area potentially influenced by the plant to levels found in areas not
influenced by the plant. Generally, monitoring zones are designated as
“indicator” or “control” locations. For a particular' pathway, the distinction
between these designations is based on relative direction and distance from the
plant. Sample analysis data from the two zones is evaluated and used to
differentiate between radiation due to plant activities and that due to other
sources (examples: nuclear weapons test fallout, external nuclear events,
medical related tests and seasonal background variations). :

PathWays Monitored

Four pathway categories (airborne, waterborne, ingestion, and direct radiation)
were monitored by the REMP. Each of these. categories was monitored by the
collection of one or more sample types listed and described below.

Airborne Pathway: Air

Waterborne Pathway: Surface Water
Groundwater
Drinking Water
Sediment-

Ingestion Pathway: Milk (if available)
Fish
Food Product (Fruit and Broadleaf Vegetation)

Broadleaf Vegetation (in lieu of Milk and garden
census) ’

Direct Radiation: TLD Monitoring

Descriptions of Monitoring Pathways

) Sample types and frequency of analysis are given in Table 21. The sample
- locations are listed in Table 2.2 and shown in Figures 2.1 — 2.3. The program as

described in this' report includes both ODCM required and additional or
supplemental .samples. A description of the ODCM sampling program follows,

-8-
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and a detailed summary of the analytical methodologies employed by GEL
Laboratories is provided in Appendix A.

2.51

252,

253

2.5.4

Air

Air samplers were installed at ten locations as required by the ODCM.
These samplers operated continuously (except during weekly sample
media replacement) within the specified sample flow rate range of 42 to
70 liters per minute (LPM). An Automatic Volume Totalizer was used to
measure the total volume of air sampled, total unit run time and
volumetric flow rate.

Airborne particulates were collected by passing air through a 47-mm
particulate filter. Charcoal cartridges were installed downstream of the
particulate filters and were used to collect airborne radioiodine. Both
types of sample media were collected weekly, and to allow for the decay
of radon daughter products, the particulate filters were held at least

100 hours before being analyzed for gross-beta radioactiVity.

The particulate filters were composited by locatlon as part of the quarterly
gamma spectroscopy analysis. .

Surface Water

‘Two 500-ml surface water samples were collected from shoreline

locations approximately 500 feet north and south of the plant centerline.
Samples. were composited daily, and the gamma aliquot-was preserved
with nitric acid. A gamma-isotopic analysis was performed on a monthly
composite from each sample point. A tritium analysis was performed on
a quarterly composﬁe from each sample point. :

Groundwater

- Groundwater samples were collected quarterly from 17 walls all within

4300 feet of the reactors. At each well, a static water elevatlon was

determined and at least three well bore volumes were purged from the

well using a groundwater pump or equivalent. ‘Two 1-liter and two 125-ml
samples were then collected and -the gamma isotopic aliquot was
preserved with nitric acid. Gamma |sotop|c and ftritium analyses were
performed.

Drinking Water

One-liter samples were collected daily at' the intake of the water.
purification plants for St. Joseph and Lake Township. The daily samples
were composited over 14 days and the gamma isotopic/gross beta aliquot
was preserved with nitric acid. The 14-day composite samples were -
analyzed for gross beta, gamma isotopic and low level lodine (I-131). A
quarterly composite was analyzed for Tritium (H-3).
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255

2.56

257

2.5.8

259

\

‘ Sediment

Lake Michigan shoreline sediment samples were collected semi-annually
approximately 500 feet north and south of the plant centerline. A one-liter
sample was collected from an area covered part time by wave action at
each location. The sediment samples were analyzed for gamma isotopic
content.

Milk

Due to the retirement of several milk farms, the required number of
indicator milk locations was not met in 2015. The milk sampling program
has been considered suspended since 2010. Environmental personnel
implemented broadleaf vegetation collection per the ODCM during the
growing season as a result of not meeting the required number of milk
indicator farms."

Fish

- Approximately four pounds‘of fish were collected twice this year from four

locations using gill nets in Lake Michigan. The edible portions of the fish

~ were analyzed for gamma-emitting radionuclides.

In addition to the ODCM required bi-annual fish samples, a once- -a-year
sampling for fish species important to sport fishing in Lake Michigan
(trout, salmon, and perch) was initiated in 2011 and continued through
2015. The same analysis is performed for the sport fish samples as that
performed for the original REMP fish samples.

Food Product

Two food product samples (grapes) were collected annually at the time of
harvest. Samples consist of greater than 300 grams of media and were
collected from the highest deposition factor land sectors near CNP, with
media present, .and at an approximate distance of 20 miles from the plant
in one of the less prevalent deposition factor land sectors. Samples were
analyzed for gamma-emitting radionuclides.

Broadleaf Vegetation

Broadleaf vegetation sampling in lieu of milk collection was reinstated on
December 16, 2004, and continued through 2015 during the growing
season (June — October, when available). Three samples consisting of
greater than 300 grams of media were collected from two different
locations within 8 miles of the plant in the highest deposition factor land
sectors with media present, and one sample at an approximate distance
of 20 miles from the plant in one of the less prevalent deposition factor
land sectors. Samples were analyzed for gamma-emitting radionuclides
and low level I-131.

-10-
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2.5.1

2.5.12

TLD Monitoring

Direct gamma radiation exposure was continuously monitored with the
use of Panasonic UD-814 AS4 TLDs. TLDs were posted at 27 locations in
the environs surrounding CNP and replaced quarterly.

Additional Groundwater Sample Analysis (non-ODCM required)

During 2015, additional groundwater samples not required by the ODCM
were collected for informational purposes. These samples were collected
at several onsite locations in 2015 and analyzed for gamma, tritium, gross
beta and gross alpha, by GEL laboratories.

Additional Groundwater Sample Analysis (NEI Groundwater Protection
Initiative (GPI))

During 2015, additional groundwater samples not required by the ODCM
were collected for informational purposes. These samples were collected
at several onsite locations in 2015 and analyzed for tritium by CNP.

The full discussion of the GPI sample data and analysis is contained in
Appendix F.

-11-
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Table 2.1

Sampling Frequency & Type of Analysis
Based on ODCM, Rev. 25, Attachment 3.19 and
12-THP-6010-RPP-636 Rev. 5§

‘ ' ' Sampling &
Exposure Pathway | Number of At .
and/or Sample Locations g ollection . Type of Analysis
requency
Gamma Exposure— : . o
1. Environmental TLD 27 Quarterly Direct Radiation - Quarterly
Continuous Gross Beta and I-131 - Weekly
2. | Airborne 10 sampler —weekly | Gamma Isotopic - Quarterly on
filter change . | composite (by location) ’
Groundwater D Gamma Isotopic and Tritium —
31 (Well Water) 17 Quarterly Quarterly
Gamma Isotopic - Monthly on
4. | Surface Water 2 Once pcceiracalendar composite B
' y Tritium - Quarterly on composite
: Gamma Isotopic, Gross Beta
. Once per calendar | and I-131 Low Level (LL) - on
5 Drmklng‘ Water 2 day 14 day composite. Tritum -
: Quarterly on composite
Sediment . .
6. Lake 2 Semiannually Gamma Isotopic
Once every 15
7 Milk 4 days or Monthly if | Gamma Isotopic and -131 Low
" | (if available) o animals are fed Level (LL) — per sample
: stored feed. .
8. | Fish (edible portion) 4 2 per year Gamma Isotopic - per sample
9. | Fish (edible portion) 2 1 per year Gamma Isotopic — per sample
10. (F;(;:geproducts- 2 At time of harvest | Gamma Isotopic - per sample
Br oadlegf _— Monthly when Gamma Isotopic and 1-131 Low
11.| Vegetation — (in lieu 3 available Level (LL) — per sample
of milk sampling) p p

-12-
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Table 2.2

2015 Radiological Environmental Monitoring Program
Sampling Types and Locations

Exposure Pathway Sample Indicator/ . e
(S::;grl:; ;Il'gs;e Station Control Location Description

Airborne

a. Filter (AP / CF) ONS-1 I 1945 feet @ 18° from Plant axis
ONS-2 I 2338 feet @ 48° from Plant axis
ONS-3 I 2407 feet @ 90° from Plant axis
ONS-4 I 1852 feet @ 118° from Plant axis
ONS-5 | 1895 feet @ 189° from Plant axis
ONS-6 I 1917 feet @ 210° from Plant axis
NBF C 15.6 miles SSW - New Buffalo, Ml
SBN C 26.2 miles SE - South Bend, IN
DOW C 24.3 miles ENE - Dowagiac, Ml
COL C 18.9 miles NNE - Coloma, Ml

Waterborne

a. Ground Well (WG) | W-1 | 1969 feet @ 11° from Plant axis
W-2 I 2302 feet @ 63° from Plant axis
W-3 I 3279 feet @ 107° from Plant axis
W-4 l 418 feet @ 301° from Plant axis
W-5 | 404 feet @ 290° from Plant axis
W-6 I 424 feet @ 273° from Plant axis
W-7 I 1895 feet @ 189° from Plant axis
W-8 I 1274 feet @ 54° from Plant axis
W-9 | 1447 feet @ 22° from Plant axis
W-10 | 4216 feet @ 129° from Plant axis
W-11 | 3206 feet @ 153° from Plant axis
W-12 I 2631 feet @ 162° from Plant axis
W-13 I 2152 feet @ 182° from Plant axis
W-14 | 1780 feet @ 164° from Plant axis
W-15 I 725 feet @ 202 ° from Plant axis
(MW-12¢)
W-16 I 2200 feet @ 208 ° from Plant axis
(MW-20)
W-17 | 2200 feet @ 180 ° from Plant axis
(MW-21) - :

b. Drinking (WD) STJ C 9 miles NE - St. Joseph Public Intake

Station
LTW I 0.6 mile S - Lake Twp. Public Intake
Station

13-
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Exposure Pathway

(San_1p|e,'l_'ype, 2?:;{;‘: Iréd;::':tglr ! Location Description
Designation)
c. Surface (WS) SWL-2 | 500 feet S of Plant Centerline — Site
Boundary
SWL-3 | 500 feet N of Plant Centerline - Site
Boundary
| d. Sediment (SE) SL-2 I 500 feet S of Plant Centerline — Site
‘ Boundary
SL-3 I 500 feet N of Plant Centerllne Slte
Boundary
Ingestion
a. Milk (TM) None | None available
: None I None available
'None [ None available
, None C None available
b. Fish (FH) ONS-N | 0.3 mile N, Lake M|ch|gan
' y ONS-S | 0.4 mile S, Lake Michigan
: * Trout and salmon within 20 miles of
TRT/SLM I | CNP, Lake Michigan
PRCH* | 'I\Dllerch within 10 miles of CNP, Lake
ichigan
OFS-N C 3.5 miles N, Lake Mlchlgan
OFS-S C 5.0 miles S, Lake Michigan
¢. Food Products - ONS-G I Nearest sample to Plant in the
(TF) ** highest D/Q land sector containing
grapes.
OFS-G C In a land sector containing grapes,
: ~20 miles from the Plant, in one of
_ the less prevalent D/Q land Sectors
d. Vegetation (TV) ONS1-V | 3 samples of different kinds of
[broadleaf vegetation | ONS2-V | broadleaf vegetation collected at the
taken in lieu of milk site boundary, within 5 mi. of the plant
or garden census ] ONS3-V | in each of two different sectors with
* the highest annual average D/Q
containing media.
OFS1-V C 1 Background-sample of similar
OFS2-V [ vegetation grown 10-20 miles distant

in one of the less prevalent wind
directions.

* Samples not listed in ODCM Attachment 3.19

** See Figures 2.1, 2.2, and 2.3 for exact locations for 2015

-14-
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Table 2.2
2015 Radiological Environmental Monitoring Program
Sampling Types and Locations
(Continued)

Exposure Pathway

(Sample Type Ss?m_p le Location Description
. . ation
Designation)
Direct Radiation
a. TLD T-1 1945 feet @ 18° from Plant axis
T-2 2338 feet @ 48° from Plant axis
T-3 2407 feet @ 90° from Plant axis
T-4 1852 feet @ 118° from Plant axis
T-5 1895 feet @ 189° from Plant axis
T-6 1917 feet @ 210° from Plant axis
T-7 2103 feet @ 36° from Plant axis
T-8 2208 feet @ 82° from Plant axis
T-9 1368 feet @ 149° from Plant axis
T-10 1390 feet @ 127° from Plant axis
T-11 1969 feet @ 11° from Plant axis

T-12 2292 feet @ 63° from Plant axis
NBF - 15.6 miles SSW - New Buffalo, Ml
SBN 26.2 miles SE - South Bend, IN
DOwW 24.3 miles ENE - Dowagiac, Ml
COL 18.9 miles NNE - Coloma, Ml
OFT-1 4.5 miles NE - Pole #B294-44
OFT-2 3.6 miles NE - Stevensville Substation
OFT-3 5.1 miles NE - Pole #B296-13
OFT-4 4.1 miles E - Pole #B350-72
OFT-5 4.2 miles ESE - Pole #B387-32
OFT-6 4.9 miles SE - Pole #B426-1
OFT-7 2.5 miles S - Bridgman Substation
OFT-8 4.0 miles S - Pole #B424-20
OFT-9 4.4 miles ESE - Pole #B369-214
OFT-10 | 3.8 miles S - Pole #B422-99
OFT-11 | 3.8 miles S - Pole #B423-12

-15-
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Table 2.3

Environmental Lower Limit of Detection (LLD) Sensitivity Requirements

ODCM, Rev. 25, Attachment 3.20

analysis | (Cilkg, | (aouet | Mik | ArFiter | Gohe | (Ccing,
wet) wet) dry)

Gross Beta 4 0.01 B

H-3 2000

Mn-54 15 130

Co-58 15 130

Co-60 15 . 130

Fe-59 30 260

Zn-65 30 260

7r-95 30

Nb-95 15

1-131 60 1 1 0.07

Cs-134 60 15 15 0.06 130 150
Cs-137 60 18 18 0.06 150 180
Ba-140 60 60

La-140 15 15
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Table 2.4

Reporting Levels for Radioactivity Concentrations in Environmental Samples

ODCM Rev. 25, Attachment 3.21

Analysis F(();girkzd. Wg_tﬁ_r Mi.lk ' I-“llzliali)er::I ° (plz;;:g,
wet) (PCilL) (pCilL) (pCi/m®) wet)
H-3 20000
Mn-54 1000 30000
Co-58 1000 30000
Co-60 300 10000
Fe-59 400 10000
Zn-65 300 20000
Zr-95 400
Nb-95 400
1-131 100 - 2 3 0.90
Cs-134 1000 30 60 10 1000
Cs-137 2000 50 70 20 2000
Ba-140 200 300
La-140 200 300
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Figure 2.1

Donald C. Cook Nuclear Plant Sampling Locations - 1 Mile Radius
(See Table 2.2 for information on sampling locations)
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Figure 2.2

Donald C. Cook Nuclear Plant Sampling Locations - 10 Mile Radius
(See Table 2.2 for information on sampling locations)
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Figure 2.3

Donald C. Cook Nuclear Plant Sampling Locations - 26 Mile Radius
(See Table 2.2 for information on sampling locations)
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2.6 Samples Analyzed During 2015

Table 2.5 below summarizes the number of samples of each type analyzed during
the 2015 reporting period and the number of analyses by station type for each
media. A more detailed breakdown of the various analyses performed is provided
in the data summary tables in Section 3, Table 3.1.

Table 2.5

REMP Samples Analyzed in 2015

Sample Type Number of REMP Samples
Total . Indicator Control
Gamma Exposure »
Environmenfc)al TLD 108 _ 92 16
Air Particulate 520 312 - 208
Charcoal Filter 520 v 312 208
Groundwater 68 ' 68 . 0
Surface Water 18 18 0
Drinking Water 52 26 ' 26
" Sediment (Lake) , 4 _ 4 0
Food Products 2 ‘ 1 1
(grapes)
Vegetation
(brgadleaf) ) 28 24 4
Milk* 0 0
Fish 8 4 4
Total All Types 1,328 861 467

* No milk sampling locations were available.
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3.0

RADIOLOGICAL DATA SUMMARY TABLES

This section summarizes the analytical results of the environmental samples that were
collected during 2015. These results, shown in Table 3.1, are presented in a format similar
to that prescribed in the NRC's Radiological Assessment Branch Technical Position on
Environmental Monitoring (Reference 1). The results are ordered by sample media type
and then by radionuclide for the monitoring zones described in Section 2.3. The units for
each media type are also given. A summary of the data from TLD' direct radiation
measurements is provided in Table 3.2. The complete listing of quarterly TLD data is
provided in Table 3.3.

The Ieft—most column of Table 3.1 contains the radionuclide of interest, the total number of
analyses for that radionuclide in 2015, and the number of measurements that exceeded
the Reporting Levels found in Table 2.4. The latter are classified as "Non-routine"
measurements. ‘The second column lists the required Lower Limit of Detection (LLD) for
those radionuclides that have detection.capability requirements specified in Table 2.3..
The absence of a value in this column indicates. that no LLD is specified in the ODCM for
that radionuclide in that media. ;

For each media type and radionuclide, the remaining three columns summarize the data
for the following categories of monitoring locations: (1) the Indicator stations, which were .
within the range of influence of the plant and which could be affected by plant activities; (2)
the station which had the highest mean concentration during 2015, and (3) the Control
stations, which were beyond the influence of the plant. Direct radiation monitoring stations
(using TLDs) were grouped into onsite and offsite stations. These are shown in Table 3.2.

.In each of these columns, for each radionuclide, the following are given:

. The mean value of all concentrations including negative values and values that
were not considered “detectable’.

. The lowest and highest concentration.

e . The number of detectable measurements divided by the total number of
measurements .

A sample was considered a "detectable measurement" when the concentration exceeded
its associated minimum detectable concentration (MDC). The standard deviation on each
measuremmient represents only- the random uncertainty associated with the radioactive
decay process (counting statistics), and not the propagat|on of aII possmle uncertainties in
the analytlcal procedure. :

The radionuclides reported in this section represent those that: (1) had an ‘LLD -
requirement in Attachment 3.20 or a Reporting Level listed in Attachment 3.21 of the
ODCM, (2) had a positive measurement of radioactivity, whether it was naturally-occurring
or man-made, or (3) were of specific interest for any other reason. The radionuclides that:
were routinely analyzed and reported by GEL Laboratory in a gamma spectroscopy
analysis were Ac-228, Th-228, Ag-108m, Ag-110m, Ba-140; La-140, Be-7, Ce-141, Ce-
144, Co-57, Co-58, Co-60, Cr-51 Cs134 Cs-137, Fe-59; 1-131, K-40 Mn-54, Ru-103,
Ru- 106 Sb-124, Sb-125, Se- 75, Zn- 65, Zr-95 and Nb 95.

GEL Laboratories has been analyzing CNP’s environmental samples since June 2010, A
when the AREVA Environmental Laboratory (ELAB) discontinued operations. During this
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transitional period there were slight.differences in how the labs treated the measurement
data. The main differences were the treatment of the Th-232 decay series, the Ba-140
decay series, and the Zr-95 decay series. Where the AREVA ELAB used one daughter
radionuclide to infer the decay series, GEL Labs measures each of the radionuclides
independently. Both analysis methods meet or exceed the reporting requirements, as
detailed in the ODCM. One other important difference between the laboratories’ analysis
methods is the determination of a statistically significant positive concentration. The
AREVA ELAB had historically flagged concentrations above three times the uncertainty in
the measurement, or 3c. GEL Labs maintains a check on concentrations above the MDC.
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Table 3.1

Radiological Environmental Program Summary
Indiana Michigan Power Co., DC Cook Nuclear Plant
(January - December 2015)

MEDIUM: Air Particulates (AP)

UNITS: pCi/cubic meter

Indicator Stations

Station With Highest Mean

Control Stations

Radionuclides Mean*** Station Mean*** - Mean™**
(No. Analyses) Required Range Range Range
Non-Routine* LLD No. Detected** No. Detected™ No. Detected*
BETA (520) 0. 2.9E -2 ONS-5 2.9E -2 2.8E -2
(0) ( 1.2 - 6.1)E -2 ( 1.2 - 5.8)E -2 ( 1.2 - 6.1)E -2
(312/ 312) (52/ 52) (208/ 208)
Be-7 (40) 1.2E -1 NBF 1.2E -1 1.1E -1
(0) ( 8.2 - 14.1)E -2 ( 9.9 - 15.0)E -2 ( B.4 - 15.0)E -2
(24/ 24) -(4/ 4) (16/ 16)
K-40 (40) 1.38 -3 NBF 2.2E -3 1.6E -3
0) ( -1.7 - 4.2)E -3 ( -2.1 - 60.2)E -4 ( -3.0 - 6.0)E -3
0/ 24) 1/ 4) (1/ 16)
Cr-51 (40) 1.2E -3 ONS-5 5.7E -3 -3.6E -4
© (0) ( -3.5 - 3.8)E -2 (-1.4 - 3.8)E -2 (-2.4 - 1.9)E -2
(0/ 24) ’ (0/ 4) (0/ 16)
Mn-54 (40) -3.8E -5 NBF 1.0E -4 -3.3E -5
(0) (~-1.9 - 1.5)E -4 (-4.9 - 22.1)E -5 ( -7.0 - 2.2)E -4
(0/ 24) (0/ 4) (0/ 16)
Co-57 (40) 1.5E -5 ONS-2 1.1E -4 0.0E O
(0) ( -1.1 - 2.3)E -4 ( 2.6 - 17.1)E -5 ( -1.8 - 1.5)E -4
. (0/ 24) (0/ 4) (0/ 16)
Co-58 (40) ~-1.6E -5 ONS-4 3.6E -4 ~9.4E -5
(0) ( -8.0 - 5.6)E -4 ( 2.8 - 561.0)E -6 (-5.1 - 5.2)E -4
0/ 24) 0/ 4) (0/ 16)
Fe-59 (40) ~2.7E -4 ONS-1 6.0E ~4 -2.6E -4
(0) ( -1.5 - 1.4)E -3 ( 8.3 - 143.0)E -5 ( ~3.4 - 2.5)E -3
(0/ 24) (0/ 4 " (0/ 16)
Co-60 (40) 1.0E -5 coL 9.9E -5 0.0E O
(0_) ( -2.1 - 3.5)E -4 ( 2.8 - 236.0)E -6 ( -3.0 - 2,4)E -4
0/ 24) 0/ 4) (0/ 16)
Zn-65 (40) 0.0E O ONS-2 2.1E -4 -2.6E -4
(0) ( -4.9 - 5.8)E -4 ( ~4.7 - 58.0)E -5 (-1.3 - 0.7)E -3
0/ 24) 0/ 4) (0/ 16)
Se-75 (40) 2.7E -5 ONS-6 1.5E -4 -1.1E -4
(0) ( -3.2 - 3.5)E -4 ( ~9.3 ~ 35.0)E -5 (-6.3 - 2.2)E -4
(0/ 24) 0/ 4) (0/ 16)
Nb-95 (40) 1.4 -4 ONS-§ 2.6E -4 -1.6E -4
(0) ( -4.4 - 5.5)E -4 (-1.5 - 5.2)E -4 (-1.2 - 0.8)E -3
(0/ 24) 0/ 4) (0/ 16) -
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MEDIUM:_Air Particulates (AP)

Table 3.1
Radiological Environmental Program Summary

Indiana Michigan Power Co., DC Cook Nuciear Plant
(January - December 2015)

UNITS: pCi/cubic meter

Indicator Stations

Station With Highest Mean

Control Stations

Radionuclides Mean*** Station Mean*** Mean***
(No. Analyses) Required Range Range Range
Non-Routine* LLD No. Detected™ No. Detected** No. Detected**
Zr-95 (40) 1.3 -4 NBF 9.1E -4 4.2E -4
(0) ( -1.2 - 1.8)E -3 ( 1.9 - 17.7)E -4 ( -6.8 - 17.7)E -4
(0/ 24) 0/ 4) (0/ 16)
Ru-103 (40) 9.2E -5 -DOW 8.7E -4 2.9E -4
(0) ( -9.5 - 16.0)E -4 ’ (-1.4 - 21, 4)E -4 ( -1.5 - 2,1)E -3
(0/ 24) 0/ 4) (0/ 16)
Ru-106  (40) -8.6E -5 ONS-6 5.4E -4 ~3.0E -4
(0) ( -3.0 - 2.0)E -3 ( -2.6 - 12.4)E -4 ( -4.0 - 1.5)E -3
0/ 24) 0/ 4) (0/ 16)
Ag-108m (40) 1.7E -5 ONS-3 9.8E -5 -1.8E -5
(0) ( -1.3 - 2.2)E -4 ( -4.1 - 19.7)E -5 (-1.4 - 1.1)E -4
(0/ 24) 0/ 4) (0/ 16)
Ag-110m  (40) -3.5E -5 pDow 1.0E -4 -3.4E -5
(0) ( -4.2 - 3.8)E -4 (-2.2 - 3.1)E -4 ( -4.8 - 3.1)E -4
(0/ 24) S0/ W (0/ 16)
Sb-124  (40) 9.8E -5 oNs-4 2.1E -4 , -4.6E -5
(0) (-1.3 - 2,2)E -3 ( -4.0 - 8.7)E -4 (-1.5 -~ 1.6)E -3
_ 0/ 24) 0/ 4) (0/ 16)
Sb-125 (40) 1.5E -5 SBN 1.9E -4 ~-3.4E -5
(0) ((-3.9 - 3.7)E -4 (-1.1 - 7.0)E -4 ( ~7.6 - 7.0)E -4
0/ 24) 0/ 4) (0/ 16)
1-131 (40) 1.3E 0 ONS-6 1.6E 1 8.7E -1
(0) ( -3.1 - 6.2)E 1 ( -8.3 - 6200,0)E -2 ( 2.9 - 4.6)E 1
0/ 24) 0/ 4) (0/ 16)
Cs-134  (40) .06 0.0E 0 SBN 1.7 -4 8.7E -5
(0) ( -4.2 - 2.8)E -4 ( -2.6 - 50.5)E -5 ( -2.4 - 5.1)E -4
(0/ 24) 0/ 4) (0/ 16)
Cs-137 (40) .06 0.0E 0O ONS-1 6.4E -5 2.7E -5
(0) (-1.9 - 2.7)E -4 ( -1.3 - 2.7)E -4 ( -1.4 - 2.3)E -4
0/ 24) 0/ 4) (0/ 16)
Ba-140 (40) 6.4E -2 ONS-4 3.2E -1 -3.7E -1
(0) (-1.1 - 1.2)E 0 ( 3.6 - 1190.0)E -3 ( -2.7 - 0.2)E 0
(0/ 24) 0/ 4) (0/ 16)
La-140 (40) -9.4E -3 ONS-5 1.58 -1 -3.8E -2
{0) ( -7.9 - 6.1)E -1 ( -1.0 - 60.5)E -2 ( -4.2 - 1.4)E -1
(0/ 24) 0/ 9 0/ 16)
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Table 3.1
Radiological Environmental Program Summary
Indiana Michigan Power Co., DC Cook Nuclear Plant
{January - December 2015)

MEDIUM:_Air Particulates (AP) UNITS: pCi/cubic meter

Indicator Stations Station With Highest Mean Control Stations
Radionuclides Mean™*** Station Mean*** Mean™**
(No. Analyses) Required Range Range Range
Non-Routine* LLD No. Detected™* No. Detected™* No. Detected**
/
Ce-141 (40) 4.7E -4 ONS-6 1.4E -3 5.6E -4
(0) ( -2.5 - 3.5)E -3 ( -3.9 - 291.0)E -5 (-1.2 - 4.1)E -3
(0/ 24) 0/ 4) - (0/ 16)
Ce-144 (40) -1.4E -4 ONS-1 5.4E -4 6.7E -5
(0) (-1.3 - 1.0)E -3 (-2.6 - 10.2)E -4 (-1.6 - 1.5)E -3
(0/ 24) ’ 0/ 4) 0/ 16)
Ac-228  (40) 2.4E -4 ONS-2 5.2E -4 -1.0E =4
(0) (-1.1 - 1.3)E -3 : ( 3.4 -8.2)E -4 ( -9.2 -~ 7.4)E -4
’ 0/ 24) 0/ 4) 0/ 16)
Th-228 (40) 1.1E -4 SBN 3.1E -4 1.6E -4
(0) ( -4.4 - 4.4)E -4 ( -8.4 - 47.7)E -5 ( -3.0 - 4.8)E -4
(1/ 24) 0/ 4) 0/ 16)

" * Non-Routine refers to radionuclides exceeding the Reporting Levels in ODCM Attachment 3.21 of the ODCM
** The fraction of sample analysis yielding detectable measurements (i.e., > MDC) is shown in parentheses.
*** Mean value is set to 0.0E 0 for calculated mean values with exponent less than E-06.

-26-



Donald C. Cook Nuclear Plant Annual Radiological Environmental Operating Report 2015 -

Table 3.1 :
Radiological Environmental Program Summary

Indiana Michigan Power Co., DC Cook Nuclear Plant
(January - December 2015)

MEDIUM: Charcoal Cartridge (CF) UNITS: pCi/cubic meter

Indicator Stations ; Station With Highest Mean Control Stations
'+ Radionuclides Mean*** v ' Station - ‘M'ean*** - Mean***
(No. Analyses) Required Range Range Range
Non-Routine* LLD No. Detected*™ ) No. Detected** No. Detected**
1131 (520) 0.07 -5.4E -5 ONS-6 9.0E -4 2.0E -5
(0) ( -1.7 - 1.7)E =2 (-1.1 - 1.7)E -2 ( -1.5 -~ 2.1)E -2
(0/ 312) . (0/ 52) (0/ 208)

* Non-Routine refers to radionuclides excéeding the Reporting Levels in ODCM Attachment 3.21 of the ODCM '
** The fraction of sample analysis yielding detectable measurements (i.e., > MDC) is shown'in parentheses.
*** Mean value set to 0.0E 0 for calculated mean values with exponent less than E-06.

-27-



Donald C. Cook Nuclear Plant

Annual Radiological Environmental Operating Report 2015

Table 3.1

Radiological Environmental Program Summary
Indiana Michigan Power Co., DC Cook Nuclear Plant
{January - December 2015)

MEDIUM: Fish (FH) UNITS: pCi/kg

Indicator Stations

Station With Highest Mean

Control Stations

Radionuclides Mean*** ' ‘Station Mean*** Mean***
(No. Analyses) Required Range a Range Range
Non-Routine* LLD No. Detected™* No. Detected** No. Detected**
Be-7 (8) 2.3E -1 ONS-S - 1.3 1 8.4E 0
(0) (-1.5 - 1.5)E 1 ( 1.1 -1.5E 1 ( 2.2 - 21.0)E O
_ 0/ 4) 0/ 2) 0/ 4)
K-40 (8) 3.2E 3 ’ ONS-N 3.4E 3 2.9E 3
' (0) ( 2.9 - 3.6)E 3 ( 3.1 - 3.6)E 3 ( 2.7 - 3.0)E 3
4/ 4) 2/ 2) 4/ 4)
Cr-51 (8) -2.5E 0 OFS-N 8.4E 0 ' . 6.5E 0O
: (0) ( -1.4 - 1L.1)E 1 ( -2.7 -~ 19.6)E 0 ( -2.7 - 19.6)E O
0/ 4) 0/ 2) 0/ 4)
Nin-54 (8) 130 4.2E -1 ONS-S 8.3E -1 -7.0E -1
(0) ( -5.3 - 14.3)E -1 " ( 2.2 - 14.3)E -1 (-1.6 - 0.1)E O
0/ 4) 0/ 2) 0/ 4)
Co-57 6] 1.9E -1 _OFS-N 5.4E -1 4.8E -1
(0) (-1.2 - 1.6)E 0 ’ ( -2.2 - 12.9)E -1 ( -2.2 - 12.9)E -1
0/ 4) 0/ 2) 0/ 4)
Co58  (8) 130 ~6.4E -1 OFS-N 1.6E 0 6.3E -1
(0) ( -2.2 - 0.6)E 0 ( 8.6 - 22.6)E -1 ( -9.9 - 22.6)E -1
. o/ 4y 0/ 2) 0/ 4) -
Fe-59 (8) 260 ™~ 1.2E0 - " ONS-S 3.6E O -6.8E -1
(0) ( -6.0 - 6.5E 0 ( 7.2~ 65.0)E -1 (-4.1 - 1.8)E O
0/ 4) 0/ 2) 0/ 4)
Co60  (8) 130 -6.1E -1 OFS-S 2.0E 0 1.2E 0
(0) (-1.7 - 1.1)E 0 ( 9.5 - 30.7)E -1 (-1.2 - 3.1)E 0
0/ 4) 0/ 2) (0/ 4)
Zn-65 (8) 260 ~2.0E 0 ONSS -4.6E -1 -3.3E 0
(0) . ( -5.7 - 0.8)E 0 (-1.7 - 0.8)E O ( -8.1 - 0.5)E 0
0/ 4) 0/ 2) 0/ 4
Se-75 (8) -7.0E -1 OFS-S 3.3E -1 2.78 -1
0) (-1.4 - 0.3)E 0 (-5.1 -~ 11.7)E -1 ( -5.7 - 11.7)E -1
(0/ 4) 0/ 2) 0/ 4)
Nb-95 (8) 4.8 -1 ONS-N ~ 1.8E 0 1.6E 0
: (0) ( -2.2 - 1.99E 0 ( 1.7 - 1.9E 0 ( 9.1 - 24.2)E -1
0/ 4) 0/ 2) 0/ 4)
Zr-95 (8) -7.5E -2° OFS-S 3.2E 0 - 2.1E 0 .
(0) ( -1.5 - 0.9)E 0 ( 2.0 - 4.5E0 ( 4.3 - 44.9)E -
0/ 4) 0/ 2) 0/ 4)
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Radionuclides

Table 3.1
Radiological Environmental Program Summary
Indiana Michigan Power Co., DC Cook Nuclear Plant
(January - December 2015)

MEDIUM: Fish (FH) _UNITS: pCi/kg

Indicator Stations

Station With Highest Mean

Control Stations

-29-

Mean*** ~ Station Mean*** Mean**;*
. (No. Analyses) Required Range Range Range
Non-Routine* LLD No. Detected™* No. Detected** No. Detected**
Ru-103  (8) -6.7E -1 © ONSN -4.6E -1 -1.5E 0
(0) (-1.4 -~ -0.1)E 0 ( ~8.3 - -0.9)E -1 ( -2.2 - -0.6)E 0
: 0/ 4) (0/ 2) . (0/ 4)
Ru-106 (8) -5.8E 0 OFS-N 1.0E 1 2.9E O
(0) ( -1.2 - 0.2)E 1 . ( 6.5 - 13.6)E O (-4.8 - 13.6)E 0
0/ 4) . 0/ 2) 0/ 4
Ag-108m (8) -1.3E -1 ONS-S . 9.0E -1 1.3E -1
(0) (-2.1 - 1.3)EO0 ( 4.9 - 13.1)E -1 (-5.8 - 14,.2)E -1
0/ 4) 0/ 2) 0/ 4)
Ag-110m (8) -7.58 -1 OFS-N 3.4E -1 3.4 -2
(0) ( -2.7 - 1.6)E 0 ( 2.6 - 4.1)E -1 ( =7.5 - 4.1)E -1
0/ 4) 0/ 2) 0/ 4)
Sb-124  (8) - -1.4E 0 _ OFS-N - 6.3E 0 2.8E 0
(0) ( -3.5. - 1.1)E 0 . ( 6.1 - 6.5E0 ( -2.5 - 6.5)E O
: 0/ 4) ) 0/ 2) . 0/ 4)
Sb-125  (8) ~9.6E -1 ' " OFS-N 2.1E 0 2.08 0
(0) ( -3.4 - 0.8)E 0 ( 1.8 - 2.3)E0 ( 1.2 - 2.7)E 0
. 0/ 4), ' (0/ 2) (0/ 4)
1131 (8) . 1.8E 0 ONS-N 2.7E 0 -3.8E -1
(0) ‘(-1.9 - 4.0)E0 ~( 1.5 - 4.0)E 0 ( -4.6 - 3.2)E 0
0/ 4 i 0/ 2) (/4
Cs-134  (8) 130 | 2.2E -1  ONSN 1.1E 0 -1.1E -1
0) ( -6.8 = 23.4)E -1 ( -1.2 - 23.4)E -1 (-1.2 - 1.0)E 0
.0/ 4) 0/ 2) 0/ 4)
Cs-137 (8) 150 1.4E 1 ONS-N 1.58 1, 6.0E O
(0) ' ( 3.9 - 22.6)E 0 ( 7.0 - 22.6)E 0 ( 7.4.- 143.0)E -1
3/ 9, 2/ 2) 2/ 4
Ba-140  (8) -2.8E 0 OFS-S 3.5E 0 ' 1.0E 0 :
(0) ( -9.8 - 7.2)E 0O ( 1.7 - 5.3)E 0 (-1.3 -1.00E 1
(0( 4) ’ 0/ 2) (0./ 4)
La-140  (8) 1.6E -1 ONS-S 9.9E -1 -1.9E 0
(0 (-1.9 -~ 3.E 0 (-1.7.- 3.7)E 0 ( -5.3 - 1.0)E 0
0/ 4) 0/ 2) 0/ 4)
Ce-141  (8) 5.08 -1 ONS-N 30E 0 5.8E -1
(0) ( 2.2 - 3.6)E 0" ( 2.4 - 3.6)E0 (-1.1 - 2.9)E 0
0/ 4) 0/ 2)

€0/ 4)
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Table 3.1

Radiological Environmental Program Summary
Indiana Michigan Power Co., DC Cook Nuclear Plant
(January - December 2015)

MEDIUM: Fish (FH)

UNITS: pCilkg

Indicator Stations

Station With Highest Mean

Control Stations

Radionuclides Mean*** Station Mean*** Mean***
(No. Analyses) Required Range Range Range
Non-Routine* LLD No. Detected™* No. Detected** No. Detected**
Ce-144 (8) -4.4E -1 ONS-N 2.3E 0 -4.3E 0
(0) ( -6.0 - 4.4)E O ( 1.7 - 44.2)E -1 ~1.5 - 0.6)E 1
0/ 4) 0/ 2) 0/ 4)
Ac-228 (8) -4.7E -1 OFS-N 1.2E 0 -1.8E 0
(0) "( -5.6 - 3.5)E 0 (-7.0 - 9.4)E O -8.1 - 9.4)E 0
0/ 4) 0/ 2) 0/ 4)
Th-228 (8) 3.6E -1 OFS-N 2.1E 0 8.5 -1
(0) ( -5.0 - 10.0)E -1 ( 1.5 - 2.7)E O ~-3.4 - 2.7)E O
0/ 4) 0/ 2) 0/ 4)

* Non-Routine refers to radionuclides exceeding the Reporting Levels in ODCM Attachment 3.21 of the ODCM
** The fraction of sample analysis yielding detectable measurements (i.e., > MDC) is shown in parentheses.

*** Mean value set to 0.0E 0 for calculated mean values with exponent less than E-06.
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Radionuclides
{No. Analyses)
Non-Routine*

Required
LLD

Indicator Stations

Table 3.1
Radiological Environmental Program Summary
Indiana Michigan Power Co., DC Cook Nuclear Plant
(January - December 2015)

MEDIUM: Sediment (SE)

UNITS: pCi/kg dry

Station With Highest Mean

Mean™** Station
Range
No. Detected**

Mean***
Range
No. Detected**

Control Stations

Mean™**
Range
No. Detected**

Be-7 @
(0)
K-40 @
(0)
Cr-51 (a)
(0)
Mn-54  (4)
(0)
Co-57  (4)
(0)
Co-58  (4)
(0)
Fe-59 (4)
(0)
Co-60  (4)
“(0)
Zn-65 @).
(0)
Se-75 )
(0)
Nb-95  (4)
(0)
Zr-95 4)

0)

-1
( -7
5
( 4
1
( -3
5
( -5
-2
( -1
-2
( -1
4
( -7
5
( -1
-1
( -3
2
( -2
4
( -1
-1.
( -2

.3E 1 SL-2
.5 ~ 6.6)E 1

0/ 4)
.7E’3 SL-2
.9 - 6.6)E 3

4/ 4)-
.9E 1 SL-2
.6 -~ B.9)E 1

0/ 4)
.2E 0 sL-3
.1 - 21.1)E 0

(0/ 4)
.0E O -8L-3
.4 - 0.5)E 1

(0/ 4)
.6E 0 SL-2
.3 - 0.8)E 1

0/ 4)
.9E 0 sL-3
.5 -~ 22.8)E 0

€0/ 4)
.8E 0O SL-3
.7 - 3.5)E 1

0/ 4)
.3E 1 SL-2
.7 - 1.6)E 1

(0/ 4)
.4E 0 SL-3
.7 - 8.1)E 0

0/ 4)
.4E -1 SL-3
.8 - 1.O)E 1

0/ 4)
TE 0 SL-2
.5 - 1.6)E 1

(0/ 4)

-31-

-3.

-7

1E 0
.2 - 6.6)E 1
(0/ 2)

.7E 3
.9 - 6.6)E 3
(2/ 2)

.4E 1
.3 - 88.8)E 0
(0/ 2)

.0E ©
.2 - 21.1)E O
0/ 2)

.0E 0
.3 -4.7E O
0/ 2)

.5E -2
.7 - 7.99E 0
0/ 2)

J1E 1
.3 - 228.0)E -1
(0/ 2)

.5E 1
.6 ~ 35.1)E 0
0/ 2)

JE 1
.7 - 1.6)E 1
(0/ 2)

.7E 0
.7 - 8.1)E O
{0/ 2)

.1E 0
.7 - 9.6)E 0
(0/ 2)

.2E 1
.1 -16.1)E O
(0/ 2)

NO DATA

NO DATA

NO DATA

NO DATA

NO DATA

NO DATA

NO DATA

NO DATA

NO DATA

NO DATA

NO DATA

NO DATA
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MEDIUM: Sediment (SE)

Table 3.1
Radiological Environmental Program Summary

Indiana Michigan Power Co., DC Cook Nuclear Plant
{January - December 2015)

UNITS:

pCilkq dry

Indicator Stations

Station With Highest Mean

Control Stations

Radionuclides Mean*** Station Mean™* Mean***
(No. Analyses) Required Range Range Range
Non-Routine* LLD No. Detected** No. Detected** No. Detected™*
Ru-103 (4) -2.7E 0O } SL-2 2.7E 0O NO DATA
(0) (-1.2 - 0.99E 1 ( -3.9 - 9.3)E O
0/ 4) 0/ 2)
Ru-106 (4) -1.8E 1 SL-2 -1.2E 1 NO DATA
(0) ( 5.6 - 3.2)E 1 ( -5.6 - 3.2)E 1
0/ 4) 0/ 2)
Ag-108m (4) -2.1E -2 SL-3 2.9E 0 NO DATA
0) ( 6.8 - 5.3)E 0 ( 5.0 - 53.0)E -1
(0/ 4) 0/ 2)
Ag-110m (4) 1.7 0 SL-3 8.8E 0 NO DATA
(0) ( -2.9 - 1.8)E 1 { 4.5 - 13.0)E 0
0/ 4) 0/ 2)
Sbh-124 (4) 1.4 © SL-2 4.4E O NO DATA
(0) ( -3.8 - 3.5)E 1 ( -5.9 - 14.6)E O
0/ 4) 0/ 2)
Sbh-125 (4) 3.5E O SL-3 1.4E 1 NO DATA
(0) ( -1.6 - 3.5)E 1 ( -7.1 - 34.9)E 0
0/ 4) (0/ 2)
1-131 4) -4.4E -1 SL-2 1.1 1 NO DATA
0) ( -2.3 - 2.3)E 1 ( -3.4 - 233.0)E -1
(0/ 4) 0/ 2)
Cs-134 (4) 150 1.2E 1 SL-2 1.4E 1 NO DATA
(0) ( 3.3 -25.2)E0 ( 3.3 -25.2)E0
0/ 4) 0/ 2)
Cs-137 4) 180 6.0E 0 SL-3 1.4 1 NO DATA
(0) ( -2.7 - 18.6)E 0 ( 9.1 - 18.6)E O .
(0/ 4y (0/ 2)
Ba-140 4) ~-6.8E 0 . SL-3 2.2E 1 NO DATA
: (0) (-7.7 - 4.4)E 1 ( -2.7 - 440.0)E -1
(0/ 4) 0/ 2) -
La-140 (4) 1.3E 0 SL-2 8.9E 0 NO DATA
{0) (-1.5 - 1.4)E 1 ( 3.8 - 13.9)E 0
(0/ 4) 0/ 2)
Ce-141 (4) 7.1E 0 SL-2 1.9 1 NO DATA
(0) (-1.1 - 2.0)E 1 ( 1.7 - 2.0)E 1
0/ 4) 0/ 2)
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Table 3.1
Radiological Environmental Program Summary

Indiana Michigan Power Co., DC Cook Nuclear Plant
{January - December 2015)

MEDIUM: Sediment (SE) UNITS: pCi/kg dry

Indicator Stations Station With Highest Mean Control Stations
Radionuclides Mean*** Station Mean*** Mean***
(No. Analyses) Required Range Range Range
Non-Routine* LLD No. Detected** No. Detected** No. Detected™*
Ce-144 (4) 1.9E 0 sL-2 1.38 1 NO DATA
(0) (-1.4 - 2.6)E 1 , ( -1.2 - 26.4)E 0
X 0/ 4) (0/ 2)
Ac-228 4) 1.6E 2 SL-3 1.8E 2 NO DATA
(0) ( 1.1 - 2.0)E 2 “( 1.5 - 2.0)E 2
2/ 4) 1/ 2)
Th-228 4) 1.4 2 SL-3 1.6E 2 NO DATA
(0) ( 1.1 - 2.0)E 2 : ( 1.2 - 2.0)E 2
(3/ 4) ‘ (1/ 2)

* Non-Routine refers to radionuclides exceeding the Reporting Levels in ODCM Attachment 3.21 of the ODCM
** The fraction of sample analysis yielding detectable measurements (i.e., > MDC) is shown in parentheses.
*** Mean value set to 0.0E 0 for calculated mean values with exponent less than E-06.
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Table 3.1
Radiological Environmental Program Summary
Indiana Michigan Power Co., DC Cook Nuclear Plant
(January - December 2015)

MEDIUM: Food Products (TF) UNITS: pCi/kg wet

Indicator Stations Station With Highest Mean Control Stations

Radionuclides Mean*** Station Mean*** Mean***
(No. Analyses) Required Range Range Range
Non-Routine* LLD No. Detected** No. Detected** No. Detected**
Be-7 (2) 3.8E 1 OFS-G 1.58 2 1.5 2
(0)
(1/ 1) (1/ 1) 1/ 1
K-40 (2) 2.4E 3 OFS-G 4.1E 3 4.1E 3
(0) :
(1/ 1) (1/ 1) 1/ 1)
Cr-51 (2) -8.9E 0 ONS-G -8.9E 0 -1.8E 1
(0)
0/ 1) 0/ 1) 0/ 1)
Mn-54 (2) 4.7E -1 ONS-G 4.7E -1 -1.6E 0
(0)
o/ 1 0/ 1) 0/ 1)
Co-57 (2) 1.5 -1 ONS-G 1.58 -1 -8.7E -1
(0) .
0/ 1) 0/ 1) 0/ 1)
Co-58 (2) 1.4E O . ONS-G 1.4 O 1.3E 0
(0) '
0/ 1) 0/ 1) 0/ 1)
Fe-59 (2) 1.3 0 ONS-G 1.3 0 -6.1E 0
(0) :
0/ 1) (0/ 1) 0/ 1)
Co-60 2 3.5E -1 ONSG 3.5E -1 -3.4E 0
{0)
0/ 1) 0/ 1) (0/ 1)
Zn-65 (2) -9.0E°0 OFS-G -6.3E -1 -6.3E -1
' (0) -
.(0/ 1) 0/ 1) 0/ 1)
Se-75 (2) 5.2E -1 ONS-G 5.2E -1 P -1.2E 0
(0) .
0/ 1) 0/ 1) 0/ 1)
Nb-95 (2) 1.1E © ONS-G 1.1E 0 5.3E -2
(0)
0/ 1) 0/ 1) 0/ 1)
Zr-95 (2) 2.5E O OFS-G 4.7E 0O 4.7E 0
(0)
0/ 1) 0/ 1) 0/ 1)
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Table 3.1
Radiological Environmental Program Summary
Indiana Michigan Power Co., DC Cook Nuclear Plant
(January - December 2015)

MEDIUM: Food Products (TF) UNITS: pCi/kg wet

Indicator Stations Station With Highest Mean Control Stations
Radionuclides Mean*** Stétion ) Mean*** v Mean***
(No. Analyses) Required Range Range Range
Non-Routine* LLD No. Detected™* No. Detected™* No. Detected**
Ru-103  (2) 2.8E -2 OFS-G 1.1E O 1.1E 0
(0) ’ ,
0/ 1) _ . 0/ 1) 0/ 1)
Ru-106 (2) 1.2E 0 OFS-G 1.9 1 1.9E 1
. (0) .
(0/ 1) ) (0/ 1) 0/ 1)
Ag-108m  (2) -6.1E -1 . ONSG  -6.1E -1 -8.6E -1
(0 ’
0/ 1) (0/ 1) (0/ 1)
Ag-110m (2) -1.3E 0 OFS-G -8.9E -1 - =B.9E -1
(0)
0/ 1) 0/ 1) 0/ 1)
Sb-124  (2) -3.2E 0 ONS-G -3.2E 0 ~-5.9E 0
(0) . .
0/ 1) 0/ 1) 0/ 1)
Sb-125 {2) 5.9E -1 ONS-G 5.9E -1 . =3.6E 0
(0) '
0/ 1) 0/ 1) : 0/ 1)
1-131 (2) 60 2.2E -1 OFS-G 1.2E 0 1.2E O
(0) '
0/ 1) (0/- 1) 0/ 1)
Cs-134 (2) 60 3.5E -1 ONS-G 3.5E -1 -1.1E 0
©) .
0/ 1) . (0/ 1) : o/ 1
Cs-137 (2) 60 2.7E 0 ONS-G 2.7E 0 -3.6E -2
(0) . K
0/ 1 0/ 1) . 0/ 1)
Ba-140 (2) 6.7E 0 o ONS-G 6.7E 0 -4.0E 0
(0)
0/ 1) 0o/ 1 ' : (0/ 1)
La-140 (2) 2.3E 0 ONS-G 2.3E 0 4.7E -3
(0)
0/ 1) 0/ 1) , 0/ 1)
Ce-141 2 1.3E 0 ONS-G 1.3 0 ~-1.8E 0
()
0/ 1) 0/ 1) - (0/ 1)
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Table 3.1
Radiological Environmental Program Summary
Indiana Michigan Power Co., DC Cook Nuclear Plant
(January - December 2015)

MEDIUM: Food Products (TF) UNITS: pCi/kg wet

Indicator Stations Station With Highest Mean Control Stations
Radionuclides Mean*** Station Mean*** Mean***
(No. Analyses) Required Range . Range Range
Non-Routine* LLD No. Detected** No. Detected™* No. Detected**
Ce-144 (2) 2.1E O ONS-G 2.1E 0 -3.6E 0
(0)
0/ 1) 0/ 1) 0/ 1)
Ac-228 (2) 3.5E 0 ONS-G 3.5E 0 -2.2E 1
(0) ‘
0/ 1) 0/ 1) 0/ 1)
Th-228  (2) ' 2.4E 0 ONS-G 2.4E 0 6.0E -1
(0) . ,
(0/ 1) 0/ 1) 0/ 1)

* Non-Routine refers to radionuclides exceeding the Reporting Levels in ODCM Attachment 3.21 of the ODCM
** The fraction of sample analysis yielding detectable measurements (i.e., > MDC) is shown in parentheses.
*** Mean value set to 0.0E 0 for calculated mean values with exponent less than E-06.
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Table 3.1

Radiological Environmental Program Summary

Indiana Michigan Power Co., DC Cook Nuclear Plant *
(January - December 2015)

MEDIUM: Vegetation (TV)

UNITS: pCi/kg wet

Indicator Stations

Station With Highest Mean

Control Stations

Radionuclides Mean*** Station Mean*** Mean™*
(No. Analyses) Required Range Range Range
Non-Routine* LLD No. Detected** No. Detected** No. Detected™*
Be-7 (28) 1.6E 3 ONS3.V 2.0E 3 1.4E 3
(0) ( 3.4 - 37.3)E 2 ( 8.8 - 36.2)E 2 ( 9.4 - 18.2)E 2
(24/ 24) s/ 9 4/ 4)
K-40 (28) 2.6E 3 OFS1V 3.4E 3 3.2E 3
(0) ( 1.0 - 5.7)E 3 ( 3.3 - 3.7)E 3 ( 2.6 - 3.7E 3
(24/ 24) 3/ 3) 4/ 4)
Cr-51 (28) -4.1E O OFS1-V 1.2E 1 -1.5E -1
(0) ( -6.6 - 5.2)E 1 (~-5.7 - 27.3)E 0 (-3.5 - 2.1YE 1
0/ 24) 0/ 3) 0/ 4)
Mn-54 (28) 1.6 -1 ONS1-V 5.9E -1 3.1E -1
(0) ( -3.4 - 5.2)EO0 ( -2.0 - 5.2)E 0 (-7.4 - 7.99E -1
(0/ 24) (0/ 12) (0/ 4)
Co-57 (28) ~7.8E -1 ONS3.V 1.5E 0O 2.1E -1
(0) ( -2.5 - 7.0)E 0 ( 5.5 - 36.2)E -1 ( -9.2 - 12.5)E -1
. 0/ 24) 0/ & 0/ 4
Co-58 (28) 1.2 -1 ‘ONS3V 2.3E 0 -1.4E 0
(0) ( -8.4 - 8B.1)E 0 (~-1.4 - 5.7)E O ( 2.0 - -0.6)E O
(0/ 24) S (0/ 6) (0/ 4)
Fe-59 - (28) 5.9E -1 ONS3-V 1.8E O -7.6E 0
(0) (-1.4 - 1.3)E 1 (-1.4 - 1.2)E 1 (-1.2 - -0.3)E 1
(0/ 24) 0/ 6) 0/ 4
Co-60 (28) 4.9E -1 ONS2-V 1.8 O ~-1.7E 0
(0) ( -6.9 - 7.8)E 0 (~1.7 - 7.8)E 0 (-6.6 - 1.4)EO0
(0/ 24) 0/ & 0/ 4)
Zn-65 (28) -4.8E 0 ONS1-V -8.9E -1 -3.0E 0
(0) ( -3.3 - 0.8)E 1 (-1.0 - 0.8)E 1 (-7.1 -2.99E 0
(0/ 24) (0/ 12) 0/ 4
Se-75 (28) . 8.3E -1 ONS1-V 2.2E 0 -1.3E 0
(0) ( -3.8 - 5.4)E 0 ( -3.8 - 5.4)E 0 (2.8 - 1.1)E O
(0/ 24) (0/ 12) 0/ 4)
Nb-95 (28) 1.0E O OFS1-V 1.9 0O 1.6E 0
(0) ( -5.8 -~ 4.6)E 0 ( 9.2 - 347.0)E -2 ( 9.2 - 347.0)E -2
(0/ 24) (0/ 3) (0/ 4)
Zr-95 (28) 1.3E -1 ONS1.V 1.4E O -1.5E 0
(0) ( -8.7 - 13.4)E 0 ( -8.7 - 13.4)E O (-3.5 - -0.7)E O
(0/ 24) 0/ 12) 0/ 4)
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Table 3.1

Radiological Environmental Program Summary

Indiana Michigan Power Co., DC Cook Nuclear Plant
(January - December 2015)

MEDIUM: Vegetation (TV)

UNITS: pCilkg wet

Indicator Stations

Station With Highest Mean

Control Stations

Radionuclides Mean*** Station Mean™** Mean***
(No. Analyses) Required Range Range Range
Non-Routine* LLD No. Detected™* No. Detected** No. Detected™™*
Ru-103  (28) 4.7E -1 " OFs2.v 1.5E 0 6.0E -1
(0) ( -3.7 - 4.1)E O - ( -2.0 - 15.3)E -1
(0/ 24) 0/ 1) 0/ 4)
Ru-106 (28) 2.4E O OF$1-V 2.2E 1 1.1E 1
{0) ( -3.2 - 5.1)E 1 ( 3.2 - 59.8)E O (2.4 - 6.0)E 1
0/ 24) 0/ 3) 0/ 4)
Ag-108m (28) -5.1E -1 ONS2-V 5.3E -1 -1.1E 0
(0) (-4.6 - 8.9YE 0 ( -3.1 - 8.9)E O (-4.7 - 3.1)E O
(0/ 24) (0/ 6) 0/ 4)
Ag-110m (28) -8.1E -1 OFS2V 1.6E 0 -8.2E -1
(0) ( -8.4 -~ 4.8)E O ( -3.5 - 2.0)E 0
0/ 24) 0/ 1) 0/ 9
Sh-124 (28) -2.4E -1 ONS2.V 5.8E 0 1.4E O
(0) (-1.2 - 1.2)E 1 (-7.8 - 12.4)E O ( -2.0 - 3.49)E O
(0/ 24) (0/ 6) 0/ 4)
Sh-125 (28) 7.9 -1 _OFS1-V 2.5E 0 -4.2E -1
(0) ( -1.2 - 1.5E 1 ( -3.5 - 11.1)E O ( -9.1 - 11.1)E O
0/ 24) 0/ 3) 0/ 4)
1-131 (28) 60 -1.5E 0 OFS2-V 3.4E 0 1.4 0
{0) ( -9.4 - 6.4)E O (-1.0 - 3.4)E 0
{0/ 24) 0/ 1) 0/ 4)
Cs-134 (28) 60 1.0E O OFS2.V 2.8E 0 1.8 0
0) ( -5.8 - 7.0)E 0 ( 1.2 - 2.8)E 0
0/ 24) 0/ 1) (0/ 4)
Cs-137 (28) 60 5.7E 0 ONS2V 9.1E 0 3.3E 0
(0) ( -6.0 - 28.6)E O ( -1.7 - 25.5)E O ( 3.4 - 48.8)E -1
(3/ 24) 1/ 3) 0/ 4
Ba-140 (28) -1.5E 0 OFS1-V 1.1E 1 1.1 1
(0) (-3.1 -2.1)E 1 ( 4.0 - 18.2)E O ( 4.0 - 18.2)E O
(0/ 24) 0/ 3) 0/ 4)
La-140 (28) -6.8E -2 ONS2-V 3.9E O -1.4E 0
(0) ( -7.4 - 16.3)E O ( -2.7 - 16.3)E 0 ( -3.6 - 0.2)E O
(0/ 24) 0/ &) 0/ 4)
Ce-141 (28) 9.3E -1 ONS2-V 5.4E O -6.7E -1
(0) (-2.0 -~ 1.H)E 1 ( 5.1 - 136.0)E -1 (-1.2 - 0.4)E 1
(0/ 24) 0/ 6) 0/ 4)
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. Table 3.1
Radiological Environmental Program Summary
Indiana Michigan Power Co., DC Cook Nuclear Plant
(January - December 2015)

MEDIUM: Vegetation (TV) UNITS: pCi/kg wet

Indicator Stations . Station With Highest Mean Control Stations
Radionuclides Mean*** _ Station Mean*** Mean***
(No. Analyses) Required Range Range Range
Non-Routine* LLD No. Detected** No. Detected™* No. Detected**
Ce-144 (28) -1.7E O / ONS2:V 1.7E -2 -6.9E O
(0) (-2.9 -5.8)E 1 (-2.9 - 5.8)E 1 (-1.4 - 0.3)E 1
0/ 24) 0/ 6) (0/ 4)
Ac-228  (28) 1.3 1 ONS3V 2.3E 1 2.1E 1
(0) ({ -3.3 - 6.2)E 1 ( 4.9 -50.7)E O ( 1.4 - 2.99E 1
(0/ 24) . 0/ 6) 0/ 9
Th-228 (28) 1.6E O OFS1-V, 8.0E O 3.8E 0
(0) (-1.7 - 2.3)E 1 ( 6.5 - 9.2)EO0 - (-8.8 - 9.2)E 0 -
(1/ 24) 0/ 3) 0/ 4)

* Non-Routine refers to radionuclides exceeding the Reporting Levels in ODCM Attachment 3.21 of the ODCM
** The fraction of sample analysis yielding detectable measurements (i.e., > MDC) is shown in parentheses.
*** Mean value set to 0.0E 0 for calculated mean values with exponent less than E-06.
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Table 3.1
Radiological Environmental Program Summary
Indiana Michigan Power Co., DC Cook Nuclear Plant
(January - December 2015)

MEDIUM: Drinking Water (WD) UNITS: pCil/liter

Indicator Stations Station With Highest Mean Control Stations

Radionuclides Mean*** Station Mean*** Mean***
(No. Analyses) Required Range Range Range
Non-Routine* LLD No. Detected™* No. Detected™* No. Detected™™
BETA (52) 4 1.58 0 LTW 1.5E 0 1.3E 0
(0) (~-1.7 - 2,8)E 0 (-1.7 - 2.8)E O ( -8.1 - 31.3)E =1
(0/ 26) (0/ 26) (0/ 26)
H-3 (8) 2000 ~-1.8E 2 STJ -7.8E 1 -7.8E 1
(0) ( -3.9 - 1.7)E 2 ( -6.1 - 4.3)E 2 ( -6.1 - 4.3)E 2
0/ 4 0/ 4) 0/ 4
Be-7 (52) 4.0E O LTW 4.0E O . 3.9E 0
(0) ( -1.5 - 3.0)E 1 (-1.5 - 3.0)E 1 (4.0 - 3.2)E 1
(0/ 26) (0/ 26) (0/ 26)
K-40 (52) 1.8 O STJ 1.2E 1 1.2E 1
(0) (-5.0 - 6.1)E 1 (-2.7 - 5.8)E 1 ( -2.7 - 5.8)E 1
(2/ 26) (0/ 26) (0/ 26)
Cr-51 (52) 3.2E 0 LTW 3.2E 0 ~1.3E -1
(0) (-1.3 - 2.4)E 1 (-1.3 - 2.4)E 1 (-2.1 - 1.8)E 1
(0/ 26) (0/ 26) ' 0/ 26)
Mn-54 (52) i5 -4.0E -1 STJ -3.8E -1 -3.8E -1
(0) ( -2.6 -~ 1.4)E 0 (~-1.8 - 1.4)E O (-1.8 - 1.4)E 0
(0/ 26) (0/ 26) (0/ 26)
Co-57 (52) ~9.9E -2 LTW -9.9E -2 ~-3.5E -1
(0) ( -2.8 - 2,5)E 0 (-2.8 - 2.5)E 0 ( -3.4 - 1.3)E O
(0/ 26) 0/ 26) (0/ 26)
Co-58 (52) 15 -1.8E -1 LTW -1.8E -1 -2.5E -1
-(0) (-1.9 - 2.0)E 0 (-1.9 - 2.0)E 0 ( -5.7 - 2.6)E O
(0/ 26) (0/ 26) (0/ 26)
Fe-59 (52) 30 -2.4E -1 STJ 1.6E 0 1.6E O
(0) (-3.7 -2,3)EO0 (-1.2 - 4.8)E 0 (~-1.2 - 4.8)E O
(0/ 26) (0/ 26) (0/ 26)
Co-60 (52) 15 3.6E -1 LTW 3.6E -1 2.7E -1
(0) (~-1.9 - 2.5)E 0 (-1.9 - 2.5)E O (-2.1 - 3.5)E 0
0/ 26) (0/. 26) (0/ 26)
Zn-65 (52) 30 -1.8E 0 STJ 3.1E -1 3.1E ~1
(0) (-9.5 - 2.7)E 0 (-5.1 - 9.8)E 0 ( -5.1 - 9.8)E O
0/ 26) (0/ 26) (0/ 26)
Se-75 (52) 3.28 -1 LTW 3.2E -1 -2.1E -1
(0) ( -2.7 - 7.0)E 0 ( -2.7 - 7.0)E 0 (-2.2 - 2.8)E 0
(0/ 26) (0/ 26) 0/ 26)
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Table 3.1
Radiological Environmental Program Summary
Indiana Michigan Power Co., DC Cook Nuclear Plant
(January - December 2015)

MEDIUM: Drinking Water (WD)

UNITS: pCilliter

Indicator Stations Station With Highest Mean Control Stations
Radionuclides Mean*** Station Mean™** Mean***
(No. Analyses) Required Range Range Range
Non-Routine* LLD No. Detected** No. Detected** No. Detected**
Nb-95 (52) 15 2.2E -1 STJ ] 7.58 -1 7.5E -1
(0) ( -3.4 - 3.3)E 0 ( -1.6 - 3.9)E 0 (-1.6 - 3.99E 0
(0/ 26) (0/ 26) (0/ 26)
Z2r-95 (52) 30 ~9.9E -2 STJ 7.68 -1 7.6E -1
(0) ( -4.0 - 3.8)E 0 ( -2.7 - 6.5)E 0 ( -2.7 - 6.5)E 0
(0/ 26) (0/ 26) (0/ 26)
Ru-103  (52) -2.6E -1 LTw -2.6E -1 -3.2E -1
(0) (-2.7-1.7Y)E 0 (-2.7 ~-1.7)E O (3.9 - 2,0)EO0
(0/ 26) (0/ 26) (0/ 26)
Ru-106 (52) 1.1E O STJ 1.2E O 1.2E 0
o) (-1.1 - 3.3)E 1 (-1.7 - 1L.4)E 1 (=1.7 - 1.4)E 1
(0/ 26) 0/ 26) 0/ 26)
Ag-108m (52) 5.7E -2 STJ 4.4E -1 4.4E -1
(0) ( -2.5 -~ 2.8)E 0 (-1.9 - 3.99E 0 (-1.9 - 3.9)E 0
(0/ 26) 0/ 26) (0/ 26)
Ag-110m (52) -4.8E -2 LTW -4.8E -2 -4.1E -1
(0) ( -3.3 - 2.8)E 0 (-3.3-2.8)E0 ( -3.4 - 1L.4)E 0
(0/ 26) 0/ 26) (0/ 26)
Sb-124 (52) ~4.5E -1 LTW -4 .58 -1 -8.1E -1
(0) (-1.3 -~ 0.7E 1 (-1.3 - 0.7)E 1 (-7.9 - 4.4)E 0
(0/ 26) (0/ 26) (0/ 26)
Sb-125 (52) 1.5 ~2 LTW 1.5 -2 -1.5E 0
(0) ( -1.0 - 0.5E 1 (-1.0 - 0.5 E 1 (-7.3 - 4.99E 0
(0/ 26) (0/ 26) 0/ 26)
1-131 (52) 1 3.5E -2 STJ 4.5E -2 4.5E -2
(0) ( -6.1 - 7.8)E -1 (-4.4 - 8.0)E -1 ( -4.4 - 8.0)E -1
(0/ 26) (0/ 26) (0/ 26)
Cs-134 (52) 15 3.3 -1 STJ 4.3E -1 4.3E -1
(0) ( -2.7 - 7.1)E 0 (-2.9 - 2.99E 0 ( -2.9 - 2,99E O
(0/ 26) (0/ 26) (0/ 26)
Cs-137 (52) 18 3.0E -1 LTW 3.0E -1 6.2E -2
(0) ( -2.0 - 5.0)E 0 ( -2.0 - 5.0)E O ( -4.2 - 2.8)E 0
(0/ 26) 0/ 26) (0/ 26)
Ba-140 (52) 60 -1.4E -1 STJ 3.7 0 3.7E 0
(0) (-1.2 - 1.6)E 1 (-1.2 - 2.3)E 1 (-1.2 - 2.3)E 1
(0/ 26) 0/ 26) 0/ 26)
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Indiana Michigan Power Co., DC Cook Nuclear Plant
(January - December 2015)

Table 3.1
Radiological Environmental Program Summary

MEDIUM: Drinking Water (WD)

UNITS: pCilliter

Indicator Stations

Station With Highest Mean

Control Stations

* Non-Routine refers to radionuclides exceeding the Reporting Levels in ODCM Attachment 3.21 of the ODCM
** The fraction of sample analysis yielding detectable measurements (i.e., > MDC) is shown in parentheses.

*** Mean value set to 0.0E 0 for calculated mean values with exponent less than E-06.
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Radionuclides Mean™** Station Mean*** Mean***
(No. Analyses) Required Range Range Range
Non-Routine* LLD No. Detected™* No. Detected** No. Detected™*
La-140  (52) 15 -4.8E -2 sTJ 1.1E -1 1.1E -1
(0) ( -4.0 - 2.5)E 0 (-3.9 - 4.7)E 0 (-3.9 -~ 4.7)E O
(0/ 26) (0/ 26) 0/ 26)
Ce-141 (52) 7.7E -1 LTW 7.7E -1 7.4E -1
) (0) ( -3.5 - 5.4)E 0 ( -3.5 - 5.4)E 0 ( ~-6.6 - 7.9)E 0
(0/ 26) 0/ 26) (0/ 26)
Ce-144  (52) 3.2E -1 LTW 3.2E .-1 -2.5E -1
(0) ( -1.6 -~ 2.2)E 1 (-1.6 - 2.2)E 1 (-1.4 - 2.3)E 1
(0/ 26) (0/ 26) (0/ 26)
Ac-228 (52) -6.5E -1 STJ 3.8E -1 3.8E -1
{0) (-1.3 - 0.9 1 (-1.0 - 2.0)E 1 (-1.0 - 2.0)E 1
(0/ 26) 0/ 26) 0/ 26)
Th-228 (52) 2.1E 0 LTW 2.1E 0 1.7E 0
(0) ( -3.1 - 9.4)E 0 (-3.1 - 9.4)E 0 ( -5.6 - 9.4)E 0
(0/ 26) (0/ 26) (1/ 26)



Donald C. Cook Nuclear Plant

Annual Radiological Environmental Operating Report 2015

Table 3.1
Radiological Environmental Program Summary
Indiana Michigan Power Co., DC Cook Nuclear Plant

MEDIUM: Ground Water. (WG)

{January - December 2015)

UNITS: pCilliter

or Stations

43-

Indicat Station With Highest Mean Control Stations
Radionuclides Mean*** Station Mean*** : Mean***
(No. Analyses) Required Range Range Range
Non-Routine* LLD No. Detected** No. Detected** No. Detected**
H-3 (68) 2000 -2 .86E 2 W-5 1.3E 2 NO DATA
(0) (-1.2 - 0.8)E 3 ( -3.2 - 7.6)E 2
(0/ 68) 0/ 4)
Be-7 {68) 3.38 0 w-3 1.4E 1 NO DATA
'(0) (-2.1 - 4.0)E 1 ( 4.2 - 23.3)E 0 '
(0/ 68) 0/ 4
K-40 (68) 9.3E 0 w-3 2.6E 1 NO DATA .
(0) ( -3.8 - 4.5)E 1 ( 8.3 - 37.0)E 0
(1/ 68) T (0/ 4)
Cr-51 (68)" -1.3E 0 w-12 7.3E 0 NO DATA
(0) (-3.2 - 2.8)E 1 ( -3.9 - 23.4)E 0
(0/ 68) 0/ 4)
Mn-54 (68) 15 1.1E -1 W7 1.2E 0 NO DATA
(0) (-3.1-4.7)E 0 ( 4.3 - 28.1)E -1
(0/ 68) : 0/ 4)
Co-57 (68) -5.2E -2, W-15 9.3E -1 ) NO DATA
(0) (-2.9 - 2.7E 0 (-1.2 - 2.7)E 0
, (0/ 68) 0/ 4)
Co-58  (68) 15 -4.6E -1 w13 5.2E -1 NO DATA
(0) (-3.1 - 3.5)E0 (-2.5 - 3.5E 0
. (0/ 68) 0/ 4)
Fe-59 (68) 30 -3.4E -1 w-2 1.7 O NO DATA
(0) ( -6.8 - 7.2)E 0 (-1.4 - 7.2 EO0
(0/ 68) 0/ 4
~ Co-60 (68) 15 5.8E -1 MW-20 2.3E 0 NO DATA
(0) ( -1.9 - 4.1)E 0 (. 9.2 - 37.2)E -1 :
(0/ 68) 0/ 4)
Zn-65 (68) 30 -6.8E -1 W-15 2.0E O NO DATA
(0) ( -8.8 - 9.0)E 0 ( -3.5 - 9.0)E O
. (0/ 68) 0/ 4)
Se-75 (68) 1.0E -1 W-10 " 2.0E 0 NO DATA
(0) ( -5.0 - 3.6)E 0 ( 7.0 - 36.0)E -1
(0/ 68) 0/ 4)
Nb-95 (68) 15 6.2E -1 w-4 1.7E 0 NO DATA
(0) ( =2.7 - 4.0)E 0 ( 1.1 -2.4E0
' (0/ 68). 0/ 4
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Table 3.1
Radiological Environmental Program Summary
Indiana Michigan Power Co., DC Cook Nuciear Plant
{January - December 2015)

MEDIUM: Ground Water (WG) __UNITS: pCilliter

Control Stations

Indicator Stations

Station With Highest Mean

Radionuclides Mean*** Station Mean*** Mean™**
(No. Analyses) Required Range Range Range
Non-Routine* LLD No. Detected** No. Detected** No. Detected**
Zr-95 (68) 30 -1.7E -1 w-12 2.5E 0 NO DATA
(0) ( -9.9 - 10.0)E 0 ( -3.2 - 10.0)E 0
(0/ 68) 0/ 4)
Ru-103 (68) -5.9E -1 W-13 - 9.7E -1 NO DATA
(0) ( -3.9 - 3.2)E 0 ( -5.3 - 30.8)E -1
(0/ 68) (0/ 4)
Ru-106 (68) 2.0E 0 w-1 1.2E 1 NO DATA
(0) (-2.2 -2.9E 1 ( -3.9 - 288.0)E -1
(0/ 68) 0/ 4)
Ag-108m (68) 2.0E -1 W-15 1.3E 0 NO DATA
(0) ( -2.5 - 4.2)E 0 ( -6.9 - 204.0)E -2
(0/ 68) (0/ 4)
Ag-110m (68) -3.2E -1 w4 5.1E -1 NO -DATA
(0) ( -3.2 ~ 4.2)E 0 ( -5.1 - 13.4)E =1
(0/ 68) 0/ 9
Sh-124 (68) 2.7E -1 EL 4.1E 0 NO DATA
(0) (-6.9 - 7.49)E 0 (-1.1 - 7.49)E 0
(0/ 68) (0/ 4)
Sb-125 (68) -1.8E -1 W-6 4.0E 0 NO DATA
. (0) ( -1.2 - 0.9)E 1. ( 2.3 -7.7)E 0
"~ (0/ 68) ‘ 0/ 4)
1-131 (68) 1 3.8E -2 W-2 2.4E O, NO DATA
: {0) ( -5.7 - 6.5)E 0 ( 1.7 - 3.0)E 0
(0/ 68) - (0/ 4) -
Cs-134 (68) 15 6.4E -2 w-1i5 1.2E 0 NO DATA
(0) ( -2.7 - 6.9)E 0 ( -2.3 - 6.9)E 0
(0/ 68) 0/ 4)
Cs-137 (68) 18 2.1E =1 W-6 2.5E 0 ' 4NO DATA
: (0) ( -4.0 - 3.3)E 0 ( 1.3 - 3.3)EO0
(0/ 68) 0/ 4)
Ba-140 (68) 60 -2.1E -1 w-6 3.9E 0 ‘ ' NO DATA
(0) ( 2.4 - 1.6)E 1 ( 1.2 - 9.8)E 0
~ (0/ 68) 0/ 4)
La-140 (68) 15 3.5E -1 W-9 2.4E 0 NO DATA
(0) ( -5.5 - 6.8)E 0 ( 1.4 - 4.9)E 0
(0/ 68) 0/ 4)
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Table 3.1
Radiological Environmental Program Summary
Indiana Michigan Power Co., DC Cook Nuclear Plant
(January - December 2015)

MEDIUM: Ground Water (WG) UNITS: _pCilliter

Indicator Stations Station With Highest Mean Control Stations
Radionuclides Mean*** Station Mean™** Mean***
(No. Analyses) Required Range Range Range
Non-Routine* LLD No. Detected** . . No. Detected™ . No. Detected™™
Ce-141 (68) 6.7 -1 w-2 , 3.5E 0 : NO DATA
(0) ( -6.6 - 7.99E 0 ( 3.0 - 4.7)E O
(0/ 68)° (0/ 8)
Ce-144 (68) 1.0E 0 W-14 1.1E 1 NO DATA
o) ( ~1.7 - 4.2)E 1 ( -2.3 - 420.0)E -1
{0/ 68) ' (0/ 4)
" Ac-228  (68) '2.6E 0 W11 8.2E 0 NO DATA
0) - (-1.1 - 2.7)E 1 ( ~-5.2 - 26.9)E 0
' (0/ 68) (0/ 4)
Th-228 (68) 1.7E 0 w-15 6.5E 0 . NO DATA
(0) ( -7.6 - 14.8)E 0 ( -6.7 - 14.8)E 0
(2/ 68) (0/ 4)

* Non-Routine refers to radionuclides. exceeding the Reporting Levels in ODCM Attachment 3.21 of the ODCM
** The fraction of sample analysis yielding detectable measurements (i.e., > MDC) is shown in parentheses.
*** Mean value set to 0.0E 0 for calculated mean values with exponent less than E-06.
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Table 3.1
Radiological Environmental Program Summary
Indiana Michigan Power Co., DC Cook Nuclear Plant
(January - December 2015)

MEDIUM: Surface Water (WS) UNITS: pCilliter

Station With Highest Mean Control Stations

Indicator Stations

Radionuclides Mean*** Station Mean*** Mean***
(No. Analyses) Required Range Range Range
Non-Routine* LLD No. Detected** No. Detected** No. Detected**
H-3 (6) 2000 -2.4E 2 SWL-3 -2.0E 2 NO DATA
(0) (-1.1 - 0.2)E 3 (6.4 - 1.7)E 2
0/ 6) 0/ 3)
Be-7 (18) 1.2E 0 SWL-2 3.9E 0 NO DATA
(0) (-1.2 - 1.2)E 1 (-1.2 - 1.2)E 1
(0/ 18) (0/ 9)
K-40 (18) ~3.5E 0O SWL-3 ~9.6E -1 NO DATA
(0) (-2.4 - 2.5E 1 (-2.3 - 2.5E1
(0/ 18) 0/ 9)
Cr-51 (18) 1.1E O SWL-2 4.5E 0 NO DATA
(0) (-1.8 - 1.7)E 1 ( ~6.9 - 16.9)E 0
(0/ 18) 0/ 9)
Mn-54 (18) 15 8.7E -2 SWL-2 3.7E -1 'NO DATA
(0) (-1.6 =~ 2.7)E 0 (-1.2 - 2.7)E 0
(0/ 18) (0/ 9)
Co-57 (18) 1.4E -2 SWL-2 1.9 -1 NO DATA
0) ( ~1.1 - 1.3)E 0 ( -5.9 - 12.8)E -1
(0/ 18) 0/ 9)
Co-58 (18) 15 1.6E -1 SWL-2 4.6E -1 NO DATA
(0) ( ~1.2 - 2.5)E 0 (~-1.1 - 2.5E0
(0/ 18). 0/ 9)
Fe-59 (18) 30 “1.4E -1 SWL-2 1.6E -1 NO DATA
(0) ( -2.4 - 2.4)E 0 (-2.2 - 2.4)E 0
(0/ 18) 0/ 9)
Co60  (18) 15 1.58 -1 SWL-3 2.6E -1 NO DATA
0) (-1.0 - 1.5)E .0 ( -5.6 - 15.1)E -1
(0/ 18) 0/ 9)
Zn-65 (18) 30 -8.4E -1 SWL-3 -8.3E -1 NO DATA
(0) (-3.3 - 1.7)E O ( -3.3 - 1.4)E 0
(0/ 18) 0/ 9)
Se-75 (18) 1.2E -1 SWL-2 2.4E -1 NO DATA
(0) (-1.3 - 2.0)EO0 (-1.3 - 2.0)E O
_ (0/ 18) 0/ 9)
Nb-95 (18) 15 3.3E -1 SWL-3 3.7E -1 NO DATA
(0) (-1.6 - 2.1)E 0 (-1.6 - 2,1)E 0
(0/ 18) 0/ 9
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Table 3.1
Radiological Environmental Program Summary
Indiana Michigan Power Co., DC Cook Nuclear Plant
{January - December 2015)

UNITS: _pCilliter

MEDIUM: Surface Water (WS)

Indicator Stations Station With Highest Mean Control Stations
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Radionuclides Mean*** Station Mean*** Mean™**
(No. Analyses) Required Range Range Range
Non-Routine* . LLD No. Detected** No. Detected** No. Detected**
Zr-95 (18) - 30 -2.4E -1 SWL-3 -2.2E -1 NO DATA
(0) ( -2.8 - 2.1)E 0 (-2.8 - 2.1)E 0
(0/ 18) 0/ 9
Ru-103 (18) -7.8E -1 SWL-2 -3.7E -1 NO DATA
(0) ( -6.0 - 0.9)E 0 ‘ (-1.2 - 0.9)E O
(0/ 18) 0/ 9
Ru-106 (18) -6.2E ~1 SWL-2 2.7E 0 NO DATA
(0) (-1.1 - 1.8)E 1 (-1.1 - 1.8)E 1
(0/ 18) 0/ 9
Ag-108m (18) -4.0E -1 SWL-3 -1.2E -1 NO DATA
(0) ( -2.7 - 0.T)E 0 (-2.2 - 0.7ME O
(0/ 18) (0/ 9
.Ag-110m (18) -4.5E =1 SWL-2 -2.2E -1 _ NO DATA
(0) ( -3.5 - 0.7)E 0 ) (~3.1 - 0.ME O
. (0/ 18) 0/ 9)
Sb-124  (18) -3.4E -1 SWL-3 -5.4E -2 NO DATA
(0) ( -3.8 -~ 2.8)E 0 (-3.1 - 2.8)E0
(0/ 18) 0/ 9)
Sb-125  (18) -4.5E -1 SWL-3 5.0E -1 'NO DATA
(0) ( -3.9 - 3.4)E 0 (-2.2 - 3.4)E 0
(0/ 18) 0/ 9)
1131 (18) 1 -2,9E -1 SWL-3 1.2E 0 NO DATA
(0) ( -1.00~- 0.9)E 1 (-1.8-7.3)E0
(0/ 18) 0/ 9)
Cs-134 (18) 15 1.3 -1 SWL-3 2.6E -1 NO DATA
(0) ( -1.7 - 1.1)E 0 ( -8.9 - 10.5)E -1
(0/ 18) 0/ 9)
Cs-137 (18) i8 4.8E -1 SwWiL-2 6.2E -1 NO DATA
(0) ( -8.8 - 32.2)E -1 ( -9.7 - 322.0)E -2
(0/ 18) 0/ 9)
Ba-140 (18) 60 3.5E 0 SWL-2 4.9E 0 NO DATA
(0) (-1.8 - 1.9 E 1 (-7.3 - 19.3)E 0
(0/ 18) (0/ 9)
La-140 (18) 15 -2.6E -1 SWL-3 -3.1E -2 - NO DATA
(0) ( -7.2 - 3.3)E 0 ( -3.4 - 3.3)EO0
(0/ 18) 0/ 9
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Table 3.1
Radiological Environmental Program Summary

Indiana Michigan Power Co., DC Cook Nuclear Plant
(January - December 2015)

MEDIUM: Surface Water (WS) _ UNITS: pCiliiter

Indicator Stations Station With Highest Mean Control Stations
Radionuclides Mean***. Station Mean™** Mean™**
(No. Analyses) Required Range R Range Range
Non-Routine* - LLD No. Detected™* No. Detected** No. Detected**
Ce-141 (18) 1.2E 0 SWL-2 1.6E O NO DATA
(0) ( -3.7 - 5.00)E 0 (-1.6 - 4.3)E 0
(0/ 18) 0/ 9
Ce-144 (18) -1.3E 0 SWL-3 -4.0E -1 NO DATA
(0) (~1.4 - 0.7)E 1 (-4.7 - 7.1)E O
(0/ 18) 0/ 9
Ac-228 (18) 1.9 0O SWL-3 4.0E O NO DATA
(0) ( -8.1 - 16.8)E 0 ( -7.8 - 16.8)E O
(0/ 18) 0/ 9
Th-228 (18) 1.3E 0 SWL-3 1.5E 0 NO DATA
(0) ( -3.2 - 8.1)E O (~3.2 - 8.1)E O
(0/ 18) 0/ 9)

* Non-Routine refers to radionuclides exceeding the Reporting Levels in ODCM Attachment 3.21 of the ODCM
** The fraction of sample analysis yielding detectable measurements (i.e., > MDC) is shown in parentheses.
*** Mean value set to 0.0E 0 for calculated mean values with exponent less than E-06.
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Table 3.2
2015
Environmental TLD Exposure Rate Measurements
(HR/hr)
Onsite TLDs | Offsite and Control | 0ot Mean (SBN)
TLDs
Mean 5.1+ 0.4 56+08 72407
Range 3.9-57 41-7.8 6.1-7.8
No. of Measurements* 48 60 _ 4
* * Each measurement was based on quarterly readings from three TLD elements.

Units are R (micro-roentgen) per hour.
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ENVIRONMENTAL TLD DATA SUMMARY

Table 3.3

2015

Exposure Rate
(UR/hr * 1 std. dev.)

Average Annual

: First Second Third Fourth Exposure Rate

Station Number Quarter Quarter Quarter Quarter (UR/hr)
T-01 47 £ 0.2 5.3+x0.2 51+0.2 5603 5.2

T-02 - 47 +£0.2 54+05 52+01 55+0.2 5.2
T-03 3.9+0.2 45+ 0.3 51+0.3 57+x03 4.8
" T-04 51+0.2 5.6+ 0.2 .55+0.2 5.0+0.2 5.3
T-05 47 £0.3 52+04 5.1+£0.2 56x04 5.2
T-06 44 +0.3 52+0.2 53+04 53+03 5.1
T-07 45+0.3 5.3+£0.2 5202 63+02 5.1
T-08 4.7 +£0.2 51+£0.3 51+£0.3 54+03 5.1
T-09 44 0.2 49+%0.2 49+0.1 52+02 4.9
T-10 46+03 5.3%0.2 52x0.3 53+0.3 5.1

T-11 46 0.4 53+£0.2 5203 56+0.3 52
T12 48+ 04 5.0%0.2 5.3x0.2 56+0.2 5.2
NBF 52+0.2 57+0.5 565+03 57+02 5.5
SBN 6.1 +£0.3 7.8+0.5 74+04 7.3x0.3 . 7.2
DOW * 44+02 5102 50+0.2 51%£0.2 4.9
COL 41 +0.2 47 +0:2 50+0.3 " 49%0.3 47
OFT-1 43+£02 53%0.3 5102 53+03 5.0
OFT-2 4.7 £ 0.2 53+£0.2 58204 57+02 5.4
OFT-3 4.7 £ 0.2 54+04 5.6 +0.2 58+02 5.4
OFT-4 51+04 55+£0.3 56+0.2 6.2+ 0.3 5.6
OFT-5 4.7 £0.2 52+0.3 57x04 57+0.3 5.3
OFT-6 5.7+0.3 6.3x0.3 -7.1+£0.3 7.3x20.3 6.6
OFT-7 47 £0.2 55+0.2 55+0.2 57+0.2 5.4
OFT-8 65+0.2 6.3x0.3 6.6 0.6 6.6 +0.3 6.3
OFT-9 48+0.3 59+£0.2 6.0+03 6.3+04 5.8
OFT-10 48 £0.2 -5.3+0.4 54+02 §656+0.2 5.3
OFT-11 6.0+0.2 6.1£0.5 6.8 +0.2 6.7+ 0.3 6.4
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4.0 ANALYSIS OF ENVIRONMENTAL RESULTS

4.1

Sampling Program Deviations

The ODCM states in Section 3.5 that the environmental sampling and analysis
program shall be conducted as specified in Attachment 3.19 at the locations
specified in the same attachment. Deviations are permitted from the required
sampling schedule if specimens are unobtainable due to hazardous conditions,
seasonal unavailability or malfunction of automatic sampling equipment. If
specimens are unobtainable due to sampling equipment maifunction, every effort
shall be made to complete corrective action prior to the end of the next sampling
period.

All deviations from the sampling schedule shall be documented in the Annual
Radiological Environmental Operating Report pursuant to Section 3.5.2 of the
ODCM. In addition, sampling program deviations are documented in CNP’s
action tracking system by way of an Action Request (AR) or General tracker
(GT). The following deviations were noted for the 2015 sampling program:

No surface water samples were obtained during the first quarter of 2015 due to
ice buildup along the shore of Lake Michigan. A Data Sheet 1, Documentation of
Unavailable Samples from 12-THP-6010-RPP-643, Quarterly Review of
Radiological Environmental Monitoring Program (REMP) Data, was completed
and submitted for each month of unavailable samples. By February 19th the
Great Lakes Environmental Research Laboratory showed over 63% Ice coverage
on Lake Michigan, greater than that of 2014; by March the ice cover was over
86%. AR 2015-6989 was written to document this program deviation.

1/1/15 to 12/31/15: The required indicator milk samples (minimum of three) were
not collected due to the retirement of farm operators and inability to locate
suitable replacement farms. The milk program continued to be suspended in
2015. This has been the case since 2010. GT 00102954-01 documents this
event and the commencement of broadleaf sampling in lieu of milk. AR 2011-
13312 was initiated in November of 2011 to validate the adequacy of the
broadleaf sampling program. The Land Use Census, performed annually by
CNP, is used to identify dairy farms. However, no new dairy farms were identified
in 2015.

On 4/21/2015, ONS-1 lost power due to high winds. Power was restored on
4/21/15 4 hours and 10 minutes later. This lost time was not detrimental to the
sample. 12-THP-6010-RPP-643, Data Sheet 1 of RPP-643 was completed and
AR 2015-5879 was written to document the event.

On 6/21/2015, ONS-1 air station lost power for 85 minutes due to inclement
weather. This lost time was not detrimental to the sample. Data Sheet 1 of RPP-
643 and AR 2015-8494 were written to document the event. -

No surface water samples were obtained during the first four days of April (4/1-

. 4/4) 2015 due to ice buildup along the shore of Lake Michigan Data Sheet 1 of

RPP-643 was completed and submitted and AR 2015-12891 was initiated to
document this occurrence.
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On 7/13/2015 Air Stations ONS-5 and ONS-6 lost power for 74 and 3 hours
respectively, due to strong storms which downed trees. ONS-6 was quickly
accessed and repaired; ONS-5 had downed trees and power lines preventing
access and could not be repaired for some days (AR 2015-9116) Data Sheet 1 of
RPP-643 was completed.

On 7/22/2015 Air Station ONS-1 lost power for one hour (AR 2015-9704); the
cause was unknown. Data Sheet 1 of RPP-643 was completed.

On 9/1/2015 Air Station NBF lost power for 30 minutes, cause unknown (AR
2015-12005) Data Sheet 1 of RPP-643 was completed.

On 9/25/2015 during modifications to the electric lines feeding ONS-2, the
backup generator set up to power ONS-2 malfunctioned. Power was restored 36
hours later (AR 2015-12957). Data Sheet 1 of RPP-643 was completed.

On Monday afternoon 10/19/2015 an email was received in which GEL notified of
an error discovered by them during revision of data. It was determined by GEL
that not all air particulate filters for the second quarter 2015 (Analysis ID 378032)
were included in the composite sample. The laboratory revised the data to
include all 13 filters from the second quarter and promptly sent the corrected
results. GEL also initiated a formal investigation into their program to understand
and correct the cause of this oversight. CNP documented the occurrence and the
completion and results of the investigation in AR 2015-13626. The revised
results showed traces of Be-7 on all ten samples, K-40 on NBF, and Th-228 on
ONS-1; all naturally occurring.

No Perch samples were collected during 2015 due to insufficient quantity within
the specified area (sample must be greater than or equal to four pounds and
collected within the 10 mile radius of the plant). AR 2016-0080 was written to
document this program deviation. '

Comparison of Achieved LLD with Requirements

Attachment 3.20 from the ODCM (Table 2.3 in this report) lists the LLDs
requirements for routine environmental sample analyses. The LLD’s are “a priori”’
(before the fact) commitments to ensure measurements meet criteria for the
ability of a system to detect small amounts of radioactivity. The Minimum
Detectable Concentration (MDC) is calculated by the laboratory for a given
measurement. The MDC is an “a posteriori’ (after the fact) evaluation that
quantifies the smallest activity that can be measured with the actual sample and
system parameters. The MDC is compared to the LLD to ensure compliance to
the requirements is achieved. Appendix D includes flags in the far right hand
margin for any occurrences of exceeded MDC'’s

As discussed in Section 3.5.2 Bases of the ODCM, on occasion, an LLD may not
be achieved due to situations such as a low sample volume. In such a case, the
ODCM requires the identification and discussion of the contributing factors in the
Annual Radiological Environmental Operating Report. There were no missed
LLDs in 2015.
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As discussed in Section 3.5.2 Bases of the ODCM, on occasion, an LLD may not
be achieved due to situations such as a low sample volume. In such a case, the
ODCM requires the identification and discussion of the contributing factors in the
Annual Radiological Environmental Operating Report. There were no missed
LLDs in 2015.

Results Compared Against Reporting Levels

ODCM Section 3.5.2 requires a discussion in the Annual Radiological
Environmental Operating Report of any instance that a radionuclide
concentration exceeds the reporting levels given in Attachment 3.21 (Table 2.4 in
this report). Reporting Levels are the environmental concentrations that relate to
the As Low as Reasonably Achievable (ALARA) design dose objectives of 10
CFR 50, Appendix I. It should be noted that environmental concentrations are
averaged over calendar quarters for the purposes of this comparison, and that
Reporting Levels apply only to measured levels of radioactivity due to plant
effluents.

No Reporting Levels were exceeded in 2015.
Data Analysis by Media Type - Discussion

The 2015 REMP data for each media type are discussed below. Graphical plots
of monitoring data are also shown in Figures 4.1 t0 4.7.

4.41 Air Particulate

Air particulates were collected weekly on 47 mm particulate filters at six

- indicator locations and four control locations, and analyzed for gross beta
radioactivity. On a quarterly basis, a gamma isotopic analysis was
performed on the composite of each location’s weekly particulate sample
media.

Figure 4.1 shows the gross beta concentrations in air particulate filters
collected for the operating period of the past ten years. Gross beta
concentrations were detectable on all particulate samples, both indicator
and control locations.

There was a discernible increase in the counts at all stations starting in
the middle of 2010 and continuing through 2012, as shown in Figure 4.1.
When an average AREVA E-LAB response, on a monthly basis is
compared to the average GEL response, there is an average increase of
approximately 40%. It should be noted that this increase was found in
both control samples as well as indicators, and followed the historical
trending over the course of the year. This relative increase is attributed to
differences in analytical method between the AREVA E-LAB (historical
data before the second half of 2010) and GEL, (since the second half of
2010 through 2015). The reason for the step increase is related to the
change in the gross beta counting equipment configurations and
reference calibration standards used by the AREVA lab and GEL. Both
labs use(d) gas proportional counting of the filter element. However,
AREVA applied a Cs-137 calibration source while the GEL uses a Tc-99
calibration source. In the case of the AREVA data record, the Cs-137
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AREVA applied a Cs-137 calibration source while the GEL uses a Tc-99
calibration source. In the case of the AREVA data record, the Cs-137
detection efficiency (approximately 34%) was applied to the “gross’
counts to determine the apparent activity. This inherently presumes that
the radioactivity in a field sample is all Cs-137. In the case of the GEL
data record, the Tc-99 efficiency (21%) is applied to the same “gross”
counts as if the entire radioactivity in this case is Tc-99. The end result is
two different gross beta radioactivity determinations for the same level of
environmental activity. In application, this is not an adverse condition in
that the gross beta counting is used as a qualitative indicator of changes
in environmental conditions, not as a quantitative measure of the actual
radioactivity since the comparison of the response curves for each
monitoring station, including the control station, are similar over time, and
the curves indicate that there is no detectable influence from a single
nearby point source such as the CNP.

It can be seen in Figure 4.1 that the annual average gross beta air
particulate counts from 2012-2013 and from 2013-2014 exhibit a 20%
decrease in both indicator and control locations, each year. No plant
related radionuclides were detected on the air particulate composite filters
indicating that the changes in the gross beta activity is likely due to
naturally occurring radionuclides. Air particulate activity sampling can
depend upon local weather conditions, global weather patterns as well as
sampling methodology. Possible sources of this change to average trend
line could be: ' '

e Unusually harsh weather conditions experienced locally which
would lock potential airborne radioactivity in frozen soil or under
snow,

e Changes (increases) in the local average rainfall which would
~ reduce the amount of airborne particulates-available to influence
the air particulate samples,

e Changes in global weather patterns effecting transportation of
suspended airborne particulates and deposition due to washout
mechanisms, or

¢ A decrease in the source of manmade background sources, such
as past atmospheric nuclear weapons testing or nuclear accidents
such as those at Fukushima Daiichi.

Notable in the graph, shown in Figure 4.2, is a distinct annual cycle. The
gross beta concentration fluctuations over the year were attributed to
seasonal changes in the naturally-occurring airborne radioactivity levels.
~“This conclusion was based on the similarity in fluctuations noted in gross
beta concentrations at both the indicator stations and control stations.

Results for gamma isotopic analyses performed on quarterly composites
of the weekly particulate samples have been listed in Table 3.1. The
presence of naturally-occurring Be-7 was detected in all of the indicator
and control samples. The presence of naturally-occurring Th-228 was
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detected in one indicator sample, and the presence of naturally-occurring
K-40 was detected in one control sample. No other radionuclides were
detected in the quarterly composites of the weekly air particulate
samples.

Full details of all measurements can be found in Appendix D.

In summary, the information detailed above was evaluated and found to
be consistent with data obtained during the conduct of CNP’s
“Pre-Operational Radiological Monitoring Program” (PRMP) [see
Appendix E]. Also, no significant difference was noted between the
average monthly gross beta concentration at the indicator and the control
stations. Therefore, the results were not due to plant operations.

Figure 4.1

Mean Annual Gross Beta Concentration in Air Particulate

Samples Collected over 10 Years

E=3All Indicator Locations ~ ===== Al Control Locations

2007 2008 2009 2010 2011 2012 2013 2014 2015
Year
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Figure 4.2
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4.42 Airborne lodine
Airborne iodine sample media were collected weekly in conjunction with
the air particulate sample media replacement. These media were
analyzed for lodine-131.
No lodine was detected above the MDC in 2015. Full details of all
measurements can be found in Appendix D.
The information detailed above was evaluated and found to be consistent
with data obtained during the conduct of CNP’s PRMP.
4.4.3 Groundwater (Well)

Groundwater samples were collected from seventeen well locations on a
quarterly frequency and analyzed for gamma isotopic and tritium [See
Table 3.1].

The presence of naturally-occurring K-40 was identified in one sample

and naturally-occurring Th-228 was identified in two out of sixty-eight
samples [See Table 3.1]. The presence of K-40 and Th-228 in
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groundwater samples is attributed to natural occurrences since they are
not fission or activation products related to plant operations.

Tritium was not detected above the associated MDC in any 2015
groundwater sample.

Figure 4.3 and 4.4 plot the measured activity of tritium, when detected at
levels above the MDC. For years where no tritium was detected above
the MDC, no values were plotted.

While ground water sampling was not performed as part of CNP’s PRMP,
the information detailed above was evaluated and found to be consistent
with data obtained during the plant’s operational history. Therefore, the
2015 results were not due to plant operations.
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Figure 4.3

Tritium Detected in Groundwater
Over the Past 10 Years

20’000 axasssssszss Reporting Level [ETETS
=
.‘0__.! - W-1 uWwW-2 LW-3 ®W-4 JW-5 = W-6 =W-7
3
£ 15,000 - - ~ -
=
2
e
©
-
[ 4
[}
(%]
6 10000 +— - - —
(&}
£
=
=
™
l—
5,000
3 NRC Lower Limit of Detection
:§§ : :;. % o . g <
. N NI ; T RN B | ‘ |
_\a\‘\'06 _\aﬂ‘“T Ja\‘\"‘3 _\an'og Jan"o _\a\'\"1 _\a\‘\"\z _\a\‘\"s Ja\'\'1A Ja\‘\"\3 _)a(\"6
Sample Date
Figure 4.4
Tritium Detected in Groundwater
Over the Past 10 Years
25,000
® W-8 ~W-9 S W-10 mw-11 o W-12 asW-13 ® W-14 + MW-20 MW-21
5 20,000 woeremmeeme e L LA L AR LA LA AR AL L L R Reporting Level = sses
=
(%)
e
s
= 15,000 — ——— i — —
(1]
-]
{ =
@
(3]
{ =
S
g 10,000 e
=
=
—
=
5,000
Lower Limit of Detection
0 < ; i : B B : : -
3an0® a0 0T an08 15009 a0 e a2 a3 e e jan®

Sample Date

-58-



Donald C. Cook Nuclear Plant Annual Radiological Environmental Operating Report 2015

4.4.4 Drinking Water

Drinking water samples were collected daily from one indicator and one
control station. A 14-day composite was analyzed for gamma isotopic
and gross beta radioactivity. A quarterly composite was analyzed for
tritium.

A specific lodine-131 low-level analysis performed on all samples
indicated that no lodine-131 was present.

Figure 4.5 shows a plot of the tritium data going back twelve years. Only
measurements that were detected at levels above the MDC were plotted.
No tritium was detected in drinking water samples in 2015 [See Table
3.1}

During 2015, the presence of gross beta radioactivity was not identified in
any indicator or control samples. Two indicator samples contained
naturally-occurring K-40. [See Table 3.1 and Appendix D].

One control sample detected Thorium-228. The presence of Th-228 in
the drinking water sample is attributed to natural occurrences since it is
not a fission or activation product related to plant operations.

No other gamma-emitting nuclides were identified in any 2015 samples.

While drinking water sampling was not performed as part of CNP’s
PRMP, the information detailed above was evaluated and found to be
consistent with data obtained during the plant’'s operational history.

This information supports the conclusion that these occurrences were not
attributable to plant operations.
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Surface Water

Surface water samples were collected daily from two indicator locations,
when available (See section 4.1 for sampling deviations). Monthly
composites were analyzed for gamma-emitting radionuclides and
quarterly composites were analyzed for tritium. No tritum or gamma
emitting radionuclides were detected above the MDC in any of the
samples collected in 2015 [See Table 3.1].

The information detailed above was evaluated and found to be consistent
with data obtained during past operational periods and the conduct of
CNP’s PRMP. There was no impact to this sample medium from plant
operations in 2015.

Sediment

Semiannual samples of lake sediments were collected from two indicator
stations and analyzed for gamma-emitting nuclides. During 2015,
naturally-occurring K-40 was detected in all four samples and Th-228 was
detected in three sediment samples. Additionally, two samples contained
Ac-228. These radionuclides are expected as part of the naturally-
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occurring thorium decay series. No other gamma-emitting nuclides were
detected in any of the samples collected in 2015. Unlike many past
operational and pre-operational periods where traces of Cs-137 were
found, no detectable Cs-137 was identified in 2015 samples [See Table
3.1).

The information detailed above was evaluated and found to be consistent
with data obtained during the conduct of CNP’s PRMP and the presence
of naturally-occurring radionuclides (K-40 and Ac/Th-228) was not
attributed to plant operation.

Milk

Milk samples were not collected during 2015, as milking operations
ceased at the indicator farm (Shafer) in September 2014, and at the
control farm (Livinghouse) in October 2014.

Condition Report 04351048 and AR 2011-13312-1 had previously been
written to document the milk farm events and to validate the adequacy of
the broadleaf and milk sampling process.

Food Products & Vegetation

Vegetation samples (broadleaf) analyzed for gamma-emitting nuclides
identified the presence of naturally-occurring Be-7 and K-40 in all
samples from both indicator and control locations. One indicator station
sample contained Th-228, a daughter of the naturally occurring Ac-228.
Three indicator samples contained trace levels of Cs-137. The indicator
samples ranged from 18.0 to 28.6 pCi/kg [See Table 3.1]. ARs 2015-
9219 and 2016-0077 were written to document the occurrences for
tracking purposes. Although the presence of Cs-137 is consistent with
historical data, pre-operational samplings of broadleaf media were not
collected before CNP construction. The historical results for this media
indicate that the presence of Cs-137 could be the result of atmospheric
weapons testing. The presence of Cs-137 was noted in 2011 after the
Fukushima disaster. AR 2011-4952 was written in response to the 2011
samples. The Cs-137 detected is not considered to be a result of CNP
gaseous effluents, as this result is consistent with historical data, and
there were no Cs-137 releases from 2010 through 2014, with only one ten
(10) minute release containing Cs-137 in 2015.

One annual sample of food products (grapes) each from an indicator and
a control location was analyzed for gamma-emitting nuclides. Analysis
identified only the presence of naturally-occurring K-40 and Be-7 [See
Table 3.1] in both indicator and control samples. While food product
sampling was not performed as part of CNP’s PRMP, the information
detailed above was evaluated and found to be consistent with data
obtained during the plant’s operational history. The presence of the
naturally-occurring detected radionuclides was not attributed to plant
operations.
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4.4.10

Fish

REMP Fish samples were collected on two occasions at two indicator and
two control locations. Naturally-occurring K-40 was detected in all the
samples. Trace levels of Cesium-137 were observed in three indicator
and two control samples [See Table 3.1]. Additionally, non-REMP perch,
salmon, and trout sampling was initiated in the third quarter of 2011. One
of the two non-REMP indicator samples (salmon) had a trace level of Cs-
137 (16.7 pCi/kg) and both samples had naturally occurring K-40. ARs
2015-12765, 2015-11188 and 2016-4475 were written to document the
occurrences for trending purposes.

The information detailed above was evaluated and found to be consistent
with data obtained during the conduct of CNP’s PRMP and during the
plant’'s operational history. With the historical detection of similar trace
levels of radioactivity in both the indicator and control samples, the
presence of the detected radionuclides was not attributed to plant
operation.

Gamma Exposure Rate

Direct radiation was continuously measured at 27 locations surrounding
CNP with TLDs. All TLDs were collected quarterly and processed by
Stanford Dosimetry at the Environmental Dosimetry Company laboratory
in Sterling, Massachusetts.

The results in Tables 3.2 and 3.3 show that the mean exposure rates for
the onsite and offsite categories were not significantly different in total for
2015. As shown in Figure 4.6, there is a similar annual cycle at both
onsite and offsite locations. The lowest point of the cycle typically
occurred during the winter months. This is attributed primarily to the
attenuating effect of the snow cover and frozen ground on radon
emissions and on direct irradiation by naturally-occurring radionuclides in
the soil. Also contributing to the variation in radiation levels at different
field sites was the varying distribution of radionuclides in the underlying
soil, rock or nearby building materials. Figure 4.7 illustrates that the
average trend line over the last ten years for the offsite stations runs
slightly higher than that for the onsite stations, suggesting that there is no
detectable plant component of direct radiation that can be seen above the
natural background exposure rate.

In July 2010, the Environmental Dosimetry Company assumed
responsibility for calibration and processing of the TLDs used for these
activities. The Panasonic Model UD-814 AS4 TLDs that had historically
been used to measure direct radioactivity around CNP continued to be in
use.

The information detailed above was evaluated and found to be consistent
with data obtained during the conduct of CNP’s PRMP.
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Figure 4.6
Direct Radiation — Quarterly TLD Results
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Figure 4.7

Direct Radiation, Annual Summary Ten Years Historical Trend
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4.4.11 Additional Sample Analysis (non-ODCM required samples)

Groundwater (Radioactive Equipment Storage Facility, Steam Generator
wells) — Two one-liter well water samples were taken at 4 locations
quarterly. These samples were analyzed for tritium by GEL. The samples
are also analyzed for gamma, gross beta, and gross alpha for tracking
purposes [see Appendix D]. Measured tritium activities in the samples
were all found to be less than the MDC. No plot for this data was
possible because since 2007, there has been no positive identification of
tritium in the wells SG-1 through SG-5. Tritium in these wells is also
being tracked by the CNP Groundwater Protection Initiative and is
discussed further in Appendix F.
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5.0

OFF-SITE DOSE EQUIVALENT COMMITMENTS

"The purpose of this section is to evaluate off-site dose consequences (dose equivalent

commitments) associated with CNP radioactive liquid and airborne effluents. The
method utilizes Regulatory Guide 1.109/0DCM models and actual measurements of the
concentrations of radioactivity in environmental media to compute the dose
consequences resulting from the consumption of these foods. The doses are based on
an assumption that the individuals consume fish or broadleaf vegetation year round at
the respective average Cs-137 concentrations determined during 2015. The maximum
consumption rates from Regulatory Guide 1.109 are also assumed, although the
consumption fraction was conservatively assumed to cover the entire time period in
which Cesium was measured in the broadleaf samples.

The dose commitments calculated in this section are compared to the ALARA dose
objectives of 10 CFR 50 Appendix | for liquid and/or gaseous effluents. These standards
are a fraction of the average USA background radiation of 300 mrem per year given in
NCRP 94 (Reference 2).

Trace levels of Cesium-137 were detected in five REMP fish samples (Table 3.1) and
one non-REMP fish sample and are detailed in Table 5.1 and dose summarized in Table
5.3. The concentrations ranged from 7.02 to 22.6 pCi/kg, all of which are well below the
required LLD of 150 pCi/kg. The presence of this radionuclide was determined to not be
the result of operations at the CNP. Given that, the dose impacts from ingestion of the
radionuclide yielded a maximum dose of 2.23E-02 mrem/year total body (for the adult
age group) and 3.54E-02 mrem/year to the liver (for the teen age group). This
represents 0.74% and 0.35% of the total body and organ dose objectives of 10 CFR 50
Appendix | (3 mrem/yr and 10 mrem/yr, respectively).

Table 5.1: Cs-137 Concentration in Fish Samples

Media | Staton | Sample C°’(‘gg}g$'°” Date

Fish | OFS.N | 374475001 14.3 6-3.15
Fish | ONS-N | 374475002 7.02 6-3-15

“Fish | ONS-S | 374475003 | _ 20.0 6-3-15
Fish | OFS-N | 377953001 7.58 7-23-15
Fish | ONS-N | 377953002 226 | 7-23-15
Fish | SLM 5 WNW | 377393001 16.7 7-16-15

Trace levels of Cesium-137 were detected in three broadleaf vegetation samples (Table
3.1) and are detailed in Table 5.2 with doses summarized below in Table 5.3. The
concentrations ranged from 18.0 to 28.6 pCi/kg, all of which are well below the required
LLD of 60 pCi/kg. The presence of this radionuclide was determined to not be the result
of operations at the CNP and none of the samples were from plants that are commonly
eaten. Given that, the dose impacts from ingestion of the radionuclide yielded a total
body dose of 2.75E-02 mrem/year (for the adult age group) and total critical organ dose
of 5.11E-02 mreml/year to the bone (for the child age group). This represents 0.55% and
0.34% of the total body and organ dose objectives of 10 CFR 50 Appendix | (5 mrem/yr
and 15 mrem/yr respectively).
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Table 5.2: Cs-137 Concentrations in Broadleaf Samples

Media Station Sample Co?sgs’lt(rga;lon Date
Broadieaf | ONS3-V | 377009001 25.5 7-10-15
Broadleaf | ONS3-V | 381112003 28.6 9-11-15
Broadleaf | ONS1-V | 375227004 18.0 6-15-15

Average 24.0

Table 5.3, below, summarizes each of the dose commitments calculated for each of the
media, that had positive results for radionuclides that are not naturally occurring.

Table 5.3: Summary of Off-Site Dose Commitments

. . . Limiting Organ | Organ Dose | Whole Body Dose

Media | Radionuclide [age group] (mrem/yr) (mremiyn) :
Fish Cs-137 Liver [Teen] 3.54E-02 2.23E-02
Broadleaf Cs-137 Bone [Child] 5.11E-02 2.75E-02
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6.0

SUMMARY OF REMP, ODCM, AND VENDOR PROCEDURE CHANGES

The ODCM was revised in 2015; changes to the ODCM are documented in the following

table.

Procedure No.. PMP-6010-OSD-001

25

Title:

Off-Site Dose Calculation Manual

Rev. No.:

Alteration

Justification

10 CFR 50.59 is not applicable to this
procedure revision.

Per definition in Attachment 1 of PMP-2010-
PRC-002. This is an administrative procedure |
governing the conduct of facility operations.
Changes to this document are made in
accordance with Technical Specification 5.5.1
and implemented through 12-EA-6090-ENV-
114, Effectiveness Review for ODCM/PCP
Programs.

Step 2.1.2.j;: Added supplemental information
of the calculation of dose attributed to carbon-
14.

Enhancement to provide clarity on the
variables that would be utilized for calculating
C-14 dose. (AR #2015-1439)

Step 2.1.2.k.3: Added usage of installed
blowdown flow instrumentation as an
acceptable method for obtaining flows.

Enhancement which reflects the installation of
modern technology allowing for more accurate
flow measurements of blowdown. The data
are obtainable on the Plant PPC computers.
This change does not involve a change of
procedural intent and reflects an improvement
in measuring flows. '

Step 2.4.1: Added specific mention of the dry
cask storage facility (ISFSI) and the need to
incorporate the dose from it with our dual unit
site data.

Enhancement to ensure it is clearly understood
that the direct radiation dose to the public is a
combination of that from our dual unit site and
the dry cask storage facility operated under a
separate license. (AR #2015-1439)

Step 2.7.2: Revised verbiage throughout the
step to change wording from “by May 1” to
“prior to May 1.”

Enhancement which clarifies the deadline to
provide the NRC the ARERR, based upon .
industry operating experience. This change
does not involve a change of procedural intent.|

(AR #2015-1439)
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Alteration Justification
Attachment 3.19: Corrected distance NUREG 1301 uses kilometers and an error
referenced and made clarification of the sector| was made where the unit conversion from
criteria where broadleaf sampling was kilometers to miles did not convert'the actual
required, reflecting NUREG 1301 more | number but only the unit. The value of 8
accurately. kilometers equals 5 miles. Adjusted the

broadleaf distances to approximate mile
equivalents of NUREG 1301 guidance given
kilometers.

The clarification on the broadleaf sampling
involved and NRC Branch Technical Position
having different verbiage than NUREG 1301.
The previous revision reflected the verbiage
from the Branch Technical Position. The
change made here reflects the verbiage in
NUREG 1301 and clearly states that samples
from two different sectors with the highest D/Q
are required. This does not involve a change
in procedural intent and simply clarifies the
process of broadleaf sample. (AR #2015-

"~ 11861)
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The following changes were made to the REMP procedures in 2015:

Procedure No.: 12-THP-6010-RPP-630

Rev. No.: 8

Title: Collection of REMP Surface

Water Samples

Alteration '

Justification

Removed Data Sheet 1, Documentation of
Unavailable Samples, and Data Sheet 2, D.C.
Cook Nuclear Plant Sample Collection Data
Sheet.

Per QHSA recommendation GT 2014-10583-1.
These Data Sheets have been moved to 12-
THP-RPP-643, Quarterly Review of
Radiological Environmental Monitoring
Program (REMP) Data.

Step 3.2: Added procedure reference for 12--
THP-6010-RPP-643 Data Sheet 1.

Clearly identify location of where Data Sheet 1 |.
has been moved.

Step 4.1.2: Added procec'lurevref‘erence for
12-THP-6010-RPP-643 Data Sheets 1 and 2.

Clearly identify location of where Data Sheets
1 and 2 have been moved.

Step 4.3: Last bullet, added procedure
reference for 12-THP-6010-RPP-643 Data
Sheet 2. '

Clearly identify location of where Data Sheet 2

| has been moved.

Step 4.4.5. Added procedure reference for
12-THP-6010-RPP-643 Data Sheet 2.

Clearly identify location of where Data Sheet 2
has been moved.

Step 4.4.6: Added procedure reference for
12-THP-6010-RPP-643 Data Sheet 2.

| Clearly identify location of where Data Sheet 2

has been moved.

Step 6.3: Added procedure reference for 12-
THP-6010-RPP-643 Data Sheet 1.

Clearly identify location of where Data Sheet 1
has been moved.

Added Reference 7.1.2, 12-THP- RPP-643,
Quarterly Review of Radiological

Environmental Monitoring Program (REMP)
Data. | -

References are made within the body of
procedure due to moving Data Sheets to 12-
THP- RPP-643.
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Procedure No.:  12-THP-6010-RPP-632

Rev. No.: 11

Title:

Collection of Environmental Air Samples

Alteration

Justification

Step 2.3: Changed reference location of Data
Sheet 2, D.C. Cook Nuclear Plant Sample
Collection Data Sheet.

Corrected reference due to moving Data
Sheets from 12-THP-6010-RPP-630 to 12-
THP-6010-RPP-643.

Step 3.2: Changed reference location of Data
~Sheet 1, Documentation of Unavailable
Samples.

Corrected reference due to moving Data
Sheets from 12-THP-6010-RPP-630 to 12-
THP-6010-RPP-643.

Step 4.1.3: Changed reference location of
Data Sheet 1, Documentation of Unavailable
| Samples, and Data Sheet 2, D.C. Cook

Nuclear Plant Sample Collection Data Sheet.

_|Corrected reference due to moving Data

Sheets from 12-THP-6010-RPP-630 to 12-
THP-6010-RPP-643. ‘

'| Step 4.4.2: Changed reference location of
Data Sheet 2, D.C. Cook Nuclear Plant
Sample Collection Data Sheet.

Corrected reference due to moving Data
Sheets from 12-THP-6010-RPP-630 to 12-
THP-6010-RPP-643.

Step 4.4.3: Changed reference location of
Data Sheet 2, D.C. Cook Nuclear Plant
Sampte Collection Data Sheet.

-|Corrected reference due to moving Data
-|Sheets from 12-THP-6010-RPP-630 to 12-

THP-6010-RPP-643.

Sheet 2, D.C. Cook Nuclear Plant Sample
Collection Data Sheet.

Step 6.1: Changed reference location of Data

Corrected reference due to moVihg Data
Sheets from 12-THP-6010-RPP-630 to 12-
THP-6010-RPP-643.

- Updated Use Reference 7.1.2 to 12- THP-
6010-RPP-643. |

Corrected reférence due to moving Data
Sheets from 12-THP-6010-RPP- 630 to 12-
THP 6010-RPP-643.

Removed all information regarding the AVS-
100 totalizers that are no longer used. These
changes are not margin-marked.

Per SME recommendation.
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Procedure No.:* 12-THP-6010-RPP-633

Rev. No.: 7

Title:

Collection of Environmental Radiation Dosimeters

Alteration

Justification

Steb 2.3: Updated procedure referenced from
12-THP-6010-RPP-630 to 12-THP-6010-RPP-
643 for Data Sheet 2.

Changed location of the referenced Data -
Sheets per QHSA recommendation, GT 2014~
10583-1.

Step 3.2: Updated procedure referenced from
12-THP-6010-RPP-630 to 12-THP-6010-RPP-
643 for Data Sheet 1.

Changed location of the refe_renced Data
Sheets per QHSA recommendation, GT 2014-
10583-1.

Step 4.1.3: Updated procedure referenced

.| from 12-THP-6010-RPP-630 to 12-THP-6010-

RPP-643 for Data Sheets 1 and 2.

Chenged location of the referenced Data
Sheets per QHSA recommendation, GT 2014- |
10583-1. '

. Step 4.2.4: Updated procedure referenced
from 12-THP-6010-RPP-830 to 12-THP- 6010-
RPP-643 for Data Sheet 2.

Changed location of the referenced Data
Sheets per QHSA réecommendation, GT 2014-
10583-1. '

Step 4.2.6: Updated procedure referenced
from 12-THP-6010-RPP-630 to 12-THP-6010-
RPP-643 for Data Sheet 2. :

Changed location of the referenced Data
Sheets per QHSA recommendatlon GT 2014-
10583-1.

Step 4.2.7: Updated procedure referenced
from 12-THP-6010-RPP-630 to 12-THP-6010-
'RPP-643 for Data Sheet 2.

Changed location of the referenced Data
Sheets per QHSA recommendatlon GT 2014-
10583-1.

‘Step 6.3° Updated procedure referenced from
12-THP-6010-RPP-630 to 12-THP-6010-RPP-
643 for Data Sheet 1.

Changed location of the referenced Data
Sheets per QHSA recommendatron GT 2014-
10583-1.

Step 7.1.2: Updated Use Reference to 12-
THP-RPP-643, Quarterly Review of
Radiological Environmental Monitoring
Program (REMP) Data.

Changed location of the referenced Data
Sheets per QHSA recommendation, GT 2014-
10583-1. .

Updated Attachment 3 referenced Data SheetsChanged location of the referenced Data

1 and 2 to 12-THP-RPP-643.

Sheets per QHSA recommendatlon GT 2014—
10583-1.

Revision Sumrrrary, add_ed 10CFR50.59
statement of applicability.

SMR recommendatlon.
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Procedure No.: 12-THP-6010-RPP-634

Rev. No.: 13

Title:

Collection of REMP Groundwater Samples

Alteration -

Justification

Step 3.4:‘ Updated Use Reference to 12-THP-
6010-RPP-643.

Per QHSA recommendation GT 2014-10583,
this moved Data Sheets 1 and 2 from 12-THP-
65010-RPP-630 to 12-THP-6010-RPP-643.

Step 4.1.2: Updated Use Reference to 12-
THP-6010-RPP-643.

Per QHSA recommendation GT 2014-10583,
this moved Data Sheets 1 and 2 from 12-THP-
6010-RPP-630 to 12-THP-6010-RPP-643.

Step 4.4.3. Updated Use Reference to 12~
THP-6010-RPP-643.

Per QHSA recommendation GT 2014-10583,
this moved Data Sheets 1 and 2 from 12-THP-
6010-RPP-630 to 12-THP-6010-RPP-643.

Step 4.5.4. Updated Use Reference to 12-
THP-6010-RPP-643.

Per QHSA recommendation GT 2014-10583,
this moved Data Sheets 1 and 2 from 12-THP-
6010-RPP-630 to 12-THP-6010-RPP-643.

Step 4.5.5: Updated Use Reference to 12-
THP-6010-RPP-643.

Per QHSA recommendation GT 2014-10583,
this moved Data Sheets 1 and 2 from 12-THP-
6010-RPP-630 to 12-THP-6010-RPP-643.

Step 4.8.4. Updated Use Reference to 12-
THP-6010-RPP-643. -

Per QHSA recommendation GT 2014-10583,
this moved Data Sheets 1 and 2 from 12-THP-
6010-RPP-630 to 12-THP-6010-RPP-643.

Step 4.9.1: Updated Use Reference to 12-
THP-6010-RPP-643.

Per QHSA recommendation GT 2014-10583,
this moved Data Sheets 1 and 2 from 12-THP-
65010-RPP-630 to 12-THP-6010-RPP-643.

Step 4.9.2: Updated Note to reference PMP-
3130-SMC-005 for Data Sheet 1, Shipping
Memorandum.

Per-QHSA recommendation GT 2014-10583,
this moved Data Sheets 1 and 2 from 12-THP-
6010-RPP-630 to 12-THP-6010-RPP-643

Correct Use Reference.

Step 6.1: Updated Use Reference to 12-THP-
6010-RPP-643.

Per QHSA recommendation GT 2014-10583,
this moved Data Sheets 1 and 2 from 12-THP-
6010-RPP-630 to 12-THP-6010- RPP 643.

Reference — Updated Use Reference 7.1.2 to
PMP-3130-SMC-005. __ -

Correct User Reference.

Reference - Updated Use Reference 7.1.3 to
12-THP-6010-RPP-643, Quarterly Review of
Radiological Environmental Monitoring

Per QHSA recommendation GT 2014-10583,
this moved Data Sheets 1 and 2 from 12-THP-
6010-RPP-630 to 12-THP-6010-RPP-643.

Program (REMP) Data. |
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Procedure No.:  12-THP-6010-RPP-635

Rev. No.: 6

Title: Collection of Milk Samples.

Alteration -

Justification

Step 3.2, Changed use procedure 12-THP-
6010-RPP-643.

Per QHSA recommendation from GT 2014-
10583. Moved Data Sheet 1 and Data Sheet 2
from 12-THP-6010-RPP-630 to 12-THP-6010-
RPP-643.

Step 4.1.1, Changed use procedure 12-THP-
6010-RPP-643.

Per QHSA recommendation from GT 2014-
10583. Moved Data Sheet 1 and Data Sheet 2
from 12-THP-6010-RPP-630 to 12-THP-6010-
RPP-643.

Step 4.1.2, Changed use procedure 12—THP-
6010-RPP- 643

Per QHSA recommendation from GT 2014-
10583. Moved Data Sheet 1 and Data Sheet 2
from 12-THP-6010-RPP-630 to 12-THP-6010-
RPP-643.

Step 4.2.3, Changed use procedure 12-THP-
6010-RPP-643.

Per QHSA recommendation from GT 2014-
10583. Moved Data Sheet 1 and Data Sheet 2
from 12-THP-6010-RPP-630 to 12-THP-6010-
RPP-643.

Step 4.2.4, Changed use procedure 12-THP-
6010-RPP-643. .

Per QHSA recommendation from GT 2014-
10583. Moved Data Sheet 1 and Data Sheet 2
from 12-THP-6010-RPP-630 to 12-THP-6010-
RPP-643.

Step 4.3.1, Changed use procedure 12-THP-
6010-RPP-643.

Per QHSA recommendation from GT 2014-
10583. Moved Data Sheet 1 and Data Sheet 2
from 12-THP-6010-RPP-630 to 12-THP- 6010-
RPP-643.

Step 6.1, Changed use procedure 12—THP-
6010-RPP-643.

Per QHSA recommendation from GT 2014~
10583. Moved Data Sheet 1 and Data Sheet 2
from 12-THP-6010-RPP-630 to 12-THP-6010-
RPP-643. '

Step 6.2, Changed use procedure 12-THP-
6010-RPP-643.

Per QHSA recommendation from GT 2014-
10583. Moved Data Sheet 1 and Data Sheet 2
from 12-THP-6010-RPP-630 to 12-THP-6010-
RPP-643.

Use Reference 7.1.3 changed to 12-THP-
6010-RPP-643, Quarterly Review of
Radiological Environmental Monitoring
Program (REMP) Data.

Per QHSA recommendation GT 2014-10583,
this moved Data Sheets 1 and 2 from 12-THP-

6010-RPP-630 to 12-THP-6010-RPP-643.

Attachment 1 under Indicator Farms — deleted
Shafer and Livinghouse Farms.
Attachment left blank for future use.

No longer available. These farmers have
recently retired. This is a correction per PMP-

2010-PRC-002. (AR 2014-11607)
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Procedure No.: 12-THP-6010-RPP-636 Rev. No.: 5
Title: Collection of Fish Samples
Alteration Justification
Step 3.2: Changed Use Procedure to 12-THP-Per QHSA recommendation GT 2014-10583,
6010-RPP-643. this moved Data Sheets 1 and 2 from 12-THP-

6010-RPP-630 to 12-THP-6010-RPP-643.

Step 4.1.2: Changed Use Procedure to 12-  [Per QHSA recommendation GT 2014-10583,
THP-6010-RPP-643. this moved Data Sheets 1 and 2 from 12-THP-
6010-RPP-630 to 12-THP-6010-RPP-643.

Step 4.2.4: Changed Use Procedure to 12-  [Per QHSA recommendation GT 2014-10583,
THP-6010-RPP-643. this moved Data Sheets 1 and 2 from 12-THP-
6010-RPP-630 to 12-THP-6010-RPP-643.

Step 4.3.1: Changed Use Procedure to 12-  [Per QHSA recommendation GT 2014-10583,
THP-6010-RPP-643. A this moved Data Sheets 1 and 2 from 12-THP-
6010-RPP-630 to 12-THP-6010-RPP-643.

Step 6.1: Changed Use Procedure to 12-THP-Per QHSA recommendation GT 2014-10583,
6010-RPP-643. this moved Data Sheets 1 and 2 from 12-THP-
’ : 6010-RPP-630 to 12-THP-6010-RPP-643.

Step 6.2: Changed Use Procedure to 12-THP-Per QHSA recommendation GT 2014-10583,
6010-RPP-643. this moved Data Sheets 1 and 2 from 12-THP-
6010-RPP-630 to 12-THP-6010-RPP-643.

Use Reference 7.1.2 updated to 12-THP-6010-Per QHSA recommendation GT 2014-10583,
RPP-643, Quarterly Review of Radiological  [this moved Data Sheets 1 and 2 from 12-THP-
Environmental Monitoring Program (REMP)  6010-RPP-630 to 12-THP-6010-RPP-643.
Data.

Deleted Figure 1 Per SME recommendation. Procedure
enhancement, figure was outdated.
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Procedure No.:  12-THP-6010-RPP-637 Rev. No.: 8
Title: Collection of REMP Lake Sediment and Soil Samples

Alteration ' Justification

Step 3.3, Updated Use reference to Per QHSA recommendation from GT 2014-
12-THP- 6010-RPP-643. 10583 to move Data Sheet 1 and Data Sheet 2
from 12-THP-6010-RPP-630 to 12-THP-
6010-RPP-643.

Step 3.4, Updated Use reference to Per QHSA recommendation from GT 2014-
12-THP- 6010-RPP-643. 10583 to move Data Sheet 1 and Data Sheet 2
from 12-THP-6010-RPP-630 to 12-THP-
6010-RPP-643.

Step 3.5 Changed wording from eSAT is the old CAP. Allows for ease of use.
“initiate an eSAT report” to * lnltlate a
Condition Report”

" Step 4.1.2, Updated Use reference to| Per QHSA recommendation from GT 2014-

12- THP-6010-RPP-643. _ 10583 to move Data Sheet 1 and Data Sheet 2
from 12-THP-6010-RPP-630 to 12-THP-
6010-RPP-643.

Step 4.2.4, Updated Use reference to| Per QHSA recommendation from GT 2014-
12- THP-6010-RPP-643. 10583 to move Data Sheet 1 and Data Sheet 2
from 12-THP-6010-RPP-630 to 12-THP-

. ' 6010-RPP-643.

Step 4.2.6, Updated Use reference to; Per QHSA recommendation from GT 2014-

12- THP-6010-RPP-643. 10583 to move Data Sheet 1 and Data Sheet 2
from 12-THP-6010-RPP-630 to 12-THP-
6010-RPP-643.

Step-4.2.8, Updated Use reference to| Per QHSA recommendation from GT 2014-
12- THP-6010-RPP-643. 10583 to move Data Sheet 1 and Data Sheet 2|.
from 12-THP-6010-RPP-630 to 12-THP-
6010-RPP-643.

Step 4.3.7, Updated Use referenceto| Per QHSA recommendation from GT 2014-
12- THP-6010-RPP-643. ‘ 10583 to move Data Sheet 1 and Data Sheet 2
' from 12-THP-6010-RPP-630 to 12-THP-
6010-RPP-643.

Step4.4.4 Changed eSAT to eSAT is the old CAP. Allows for ease of use.
Cond|t|on Report.
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Alteration Justification
Step 6.1, Updated Use reference to 12- Per QHSA recommendation from GT 2014-
THP- 6010-RPP-643. 10583 to move Data Sheet 1 and Data Sheet

2 from 12-THP-6010-RPP-630 to 12-THP-
- 6010-RPP-643.

Use Reference 7.1.3, Updated to 12- Per QHSA recommendation from GT 2014- -
THP- 6010-RPP-643, Quarterly Review off 10583 to move Data Sheet 1 and Data Sheet
Radiological Environmental Monitoring 2 from 12-THP-6010-RPP-630 to 12-THP-
Program (REMP) Data. . 6010-RPP-643.
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Procedure No.:  12-THP-6010-RPP-637 Rev. No.: 9
Title: Collection of REMP Lake Sediment and Soil Samples

Alteration Justification
Updated Use Reference 7.1.2to currently ~ |Old MMD reference no longer exists.

used reference.
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Procedure No.: 12-THP-6010-RPP-638 Rev. No.: 8

Title: Collection of Grape and Broadleaf Samples
Alteration , Justification
Stép 3.1, Updated Use Reference to . |Per QHSA recommendation from GT 2014-
12- THP-6010-RPP-643. , 10583 that moved Data Sheet 1 and Data
Sheet 2 from 12-THP-6010-RPP-630 to 12-

Step 4.1.2, Updated Use Reference to THP-6010-RPP-643.
12- THP-6010-RPP-643. :

Step 4.2.5, Updafed Use Reference to
12- THP-6010-RPP-643.

Step 4.2.6, Updated Use Reference to
12- THP-6010-RPP-643.

Step 4.3.1, Updated Use Reference to
12- THP-6010-RPP-643.

Step 6.1, Updated Use Reference to
12- THP-6010-RPP-643.

Updated Use Reference 7.1.3, 12-
THP- 6010-RPP-643, Quarterly’ Review

of Radiological Environmental
Monitoring Program (REMP) Data.
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Procedure No.: 12-THP-6010-RPP-638 Rev. No.: 9
Title: Collection of Grape and Broadleaf Samples
Alteration Justification

Steps 4.2 through 4.2.5: Revised verbiage in
this section of the procedure to reflect recent
changes to NUREG 1301.

Per industry SME recommendation, procedural
enhancements have been made to more
accurately reflect the recent changes to
NUREG 1301 for environmental sample. See
AR 2015-1861 for detailed clarification.
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Procedure No.:  12-THP-6010-RPP-640 Rev. No.: 7
Title: Land Use Census
Alteration Justification
Step 3.2: Revised wording. Per AR 2015-1861-2, change made to match

the ODCM verbiage in PMP-6010-OSD-001.
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Procedure No.: 12-THP-6010-RPP-642

Rev. No.: 8

Title: Collection of Drinking Water Samples

Alteration

Justification

Step 3.2: Changed Use Procedure to 12-THP-
6010-RPP-643.

Per QHSA recommendation GT 2014-10583,
this moved Data Sheets 1 and 2 from 12-THP-
6010-RPP-630 to 12-THP-6010-RPP-643.

Step 4.1.2: Changed Use Procedure to 12-
THP-6010-RPP-643.

Per QHSA recommendation GT 2014-10583,
this moved Data Sheets 1 and 2 from 12-THP-
6010-RPP-630 to 12-THP-6010-RPP-643.

Step 4.4.1: Changed Use Procedure to 12-
THP-6010-RPP-643. ~

[Per QHSA recommendation GT 2014-10583,
fthis moved Data Sheets 1 and 2 from 12-THP-

6010-RPP-630 to 12-THP-6010-RPP-643.

Step 4.4. 3 Changed Use Procedure to 12-
THP-6010-RPP-643. '

Per QHSA recommendation GT 2014-10583,
this moved Data Sheets 1 and 2 from 12-THP-
6010-RPP-630 to 12-THP-6010-RPP-643.

Step 6.1: Changed Use Procedure to 12-THP-
6010-RPP-643.

Per QHSA recommendation GT 2014-10583,
this moved Data Sheets 1 and 2 from 12-THP- -
6010-RPP-630 to 12-THP-6010-RPP-643.

Step 6.4: Changed Use Procedure to 12-THP-
| 6010-RPP-643.

Per QHSA recommeéndation GT 2014-10583, | -
this moved Data Sheets 1 and 2 from 12-THP-

7 16010-RPP-630 to 12-THP-6010-RPP-643.

Use Reference 7.1.1 updated to 12-THP-60101
RPP-643, Quarterly Review of Radiological
Env1ronmental Monitoring Program (REMP)

Per QHSA recommendation GT 2014-10583,
this moved Data Sheets 1 and 2 from 12-THP-
6010-RPP-630 to 12-THP-6010-RPP-643.

Data
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Procedure No.: 12-THP-6010-RPP-643

Rev. No.: . 9

Title:

Quarterly Review of Radiological Environmental Monitoring Program (REMP) Data

Alteration

Justification

Updated TOC to include changing Data Sheet
1 to Data Sheet 3, REMP Quarterly Data
" Review.

Per Supervisor's recommendation.

Added Data Sheet 1, Documentation of
.Unavailable Samples, and Data Sheet 2, D.C.
Cook Nuclear Plant Sample Collection Data
Sheet. ‘

Per QHSA recommendation from GT 2014-
10583-2.

Step 2.1: Removed the old procedure
reference to reflect changes to current
procedure. :

Procedural clarification.

Step 3.1: Updated the Data Sheet number
from Data Sheet 1 to Data Sheet 3.

To reflect the correct Data Sheet usage.

Step 4.1: Updated the Data Sheet humber
from Data Sheet 1 to Data Sheet 3.

To reflect the correct Data Sheet usagé.

Step 4.4.3. Updated the Data Sheet number.
from Data Sheet 1 to Data Sheet 3. '

To reflect the correct Data Sheet usage.
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There was one revision to procedures for the Environmental Dosimetry Company in

2015.
Procedure No.: 1052 Rev. No.: 1
Title: Panasonic TLD Badge Assignment
Alteration Justification
Editorial change only Due to review cycle only — no technical

changes made.
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Table 6.1 below summarizes the changes made by GEL to the procedures that are used
for the Donald C. Cook Nuclear Plant REMP.

" Table.6.1

GEL Laboratories, LLC
Updated Procedures for Support of Nuclear Power Plants

Calendar Year 2015
] Issue DIRR
Sop # Rev Sop Title
Date Type
Preparation, Authorization, Advance Change, '
GL-ADM-E-001 . | 17 Revision, Release, and Retirement of Standard 9-Apr-15 | Revision
Operating Procedures .
1. GL-CHL-B-016 2 PNNL Monthly Records Checklist ! 20-Nov-15 | Change
GL-CHL-B-026 ' 0 Alpha Spec Instrument Calibration Package 21-Jul-15 | Revision
Review Checklist
GL-CHL-B-026 - Alpha Spec Instrument Callbratlon Package 6-Aug-15 | Revision
Review Checklist L 7
‘GL-CHL-B-027 1 Bioassay Sample Receipt and Review Form .| 26-Feb-15 | Change
'GL-CHL-RAD-015 "0 | Recounts Ra-226 Checklist - 28-Jan-15 | Deletion
GL-CHL-RAD-017 1 SHAW Ra-226 Manual Calculation Verlflcatlon 1" 28-Jan-15 | Deletion
- Checklist .
‘GL—CHL"RAD‘OZZ 0 -Radiation and Contamination Survey Review 19-Feb-15 | Deletion -
; . - Tracker. - , . :
GL-CHL-RAD-024 7 | Sealed Source Leak Check Tracker Checklist 19-Feb-15 | Deletion
GL-CHL-SR-001 0 Sample Receipt and Review Form * 11-Mar-15 | Revision
‘GL-CHL-SR-001 1 Sample Receipt and Review Form 26-Aug-15 | Revision
' ' internal Review of Contractually Required : L
L-CS-E- . e e AL e 8-Apr-15 | R
G _CS 002 8 Quality Criteria for Client Package Delivery . pF evision
GL-CS-M-001 - | 6 | Project Management AlphaLlMS Manual 15-Jul-15 | Revision
GL-DC-E-001 +| 16 | Document Control | 22-Jun-15 | Revision
GL-FS-E-005 . 0 CME-45 B Drilling Rig . : 28-Apr-15 | Deletion
GL-FS-E-006 2 Hydrolab Datasonde 4a Operation 28-Apr-15 | Deletion
GL-GC-E-011 12 | Total Solids ' 24-Mar-15 | Revision
GL-GC-E-028 21 Carbonaceous Biochemical Oxygen Dema nd 13-May-15 | Revision
: (CBOD) .
GL-GC-E028 22 Carbonaceous Biochemical Oxygen Demand 14-Sep-15 | Revision
: (CBOD) s
Alkalinity: TotaI Bicarbonate, Carbonate .
GL-GC-E-033 11 Hydroxide, and Phenolphthalein 25-5ep-15 | Revision
Fecal Coliform Most Probable Number
-GC-E- - -1 i
GL-GC-E-034 10 (Colilert-18 Quanti-Tray) 25-Mar-15 Delet_lon

-84-




Donald C. Cook Nuclear Plant

Annual Radiological Environmental Operating Report 2015

. Issue DIRR
Sop # Rev Sop Title
Date Type
GL-GC-E-035 11 Volatile Suspended Solids 29-Apr-15 | Change
GL-GC-E-044 19 Colorlmetrlc Determination of Hexavalent 25-Feb-15 | Revision
Chromium
GL-GC-E-044 20 Colorm'1etr|c Determination of Hexavalent 7-Apr-15 | Revision
Chromium :
GL-GC-E-045 23 Biochemical Oxygen Demand (BOD) 13-May-15 | Revision
GL-GC-E-045 24 Biochemical Oxygen Demand (BOD) 15-Sep-15 | Revision
GL-GC-E-047 15 Methylene Blue Active Substance 17-Feb-15 | Revision
GL-GC-E-047 16 Methylene Blue Active Substance 8-Apr-15 | Revision
GL-GC-E-047 17 Methylene Blue Active Substance 26-Aug-15 | Revision -
GL-GC-E-047 18 Methylene Blue Active Substance 29-Sep-15 | Revision
- . B .
GL-GC-E-048 3 Heatl-ng Value Determination by Bomb 6-Apr-15 | Change
Calorimeter :
GL-GC-E-048 9 Heatl.ng Value Determination by Bomb 3-Jun-15 | Revision
Calorimeter
GL-GC-E-050 12 Threshold Odor 11-Nov-15 | Revision
- - o
GL-GC-E-057 9 Volatile Solids and % Ash Procedure for Water 24-Mar-15 | Revision
Samples o
GL-GC-E-061 18 Chemical Oxygen Demand (COD) - Digestion 13-Apr-15 | Revision
Reactor Method :
Total Coliform and E. coli by Most Probable .
GL-GC-E-063 8 Number and Presence/Absence (Colilert and 25-Mar-15 | Deletion
Colilert Quanti-Tray) '
GL-GC-E-067 19 Cyanide Sample Distillation 27-Jan-15 | Revision
GL-GC-E-067 20 Cyanide Sample Distillation 17-Mar-15 | Revision
GL-GC-E-082 11 Acid-Soluble Sulfides 25-Sep-15 | Revision
GL-GC-E-086 23 lon Chromatography (IC) 19-Mar-15 | Revision
GL-GC-E-086 24 lon Chromatography (IC) 22-Dec-15 | Change
GL-GC-E-090 9 Acidity 14-Aug-15 | Revision
GL-GC-E-090 10 Acidity 25-Sep-15 | Revision
Total, Total Inorganic, and Total Organic
GL-GC-E-093 12 Carbon (TOC) Using the Ol Analytical Model 1-Jul-15 | Revision
' 1010 TOC Analyzer
GL-GC-E-101 8 Hydrazine 28-Oct-15 | Deletion
- New
GL-GC-E-132 0 Hexavalent Chromium By Lachat 21-Jul-15
Document
GL-HR-E-002 17 Employee Training 10-Dec-15 | Revision

-85-




Donald C. Cook Nuclear Plant

Annual Radiological Environmental Operating Report 2015

, Issue DIRR
Sop # Rev Sop Title
Date Type
GL-IT-E-004 a | Change Control Requirements for Hardware A-Feb-15 Révision
and Software 7
GLoIT-E-007 1 Us.er Roles andrRespo.nS|b|I|t|es for Personnel 30-Jun-15 | Revision
Using Computer Services
GL-IT-E-011 4 System Security and Virus Protection 4-Feb-15 | Revision
GL-IT-E-015 5 Operation of LIMS Database Prlmary and 13-Apr-15 Revision
Failover Servers
GL-LB-E-001 14 The Determination of Method Detection 9-Apr-15 | Revision
. Limits g
| GL-LB-E-001 15 The Determination of Method Detection 16-Apr-15 | Revision
Limits ) .
GL-LB-E-002 8 Balances -17-Mar-15 | Revision
GL-LB-E-002 9 | Balances 30-Mar-15 | Revision
GL-LB-E-002 10 Balances 30-Apr-15 | Change
GL-LB-E-003 17 Glassware Preparation 8-Sep-15 | Revision
_ Temperature Monitoring and Documentation
GL-LB-E-004 11 Requirements for Refrigerators, Freezers, 20-Jan-15 | Revision
, -| Ovens, Incubators and Other Similar Devices '
GL-LB-E-005 10" '| Data Review and Validation k 8-Sep-15 Revision
‘ - " | Basic Requirements for thé Use and B
S Maintenance of Laboratory Notebooks, : .
<LB-E- . o _ -
GL-LB-£-008 9 Logbooks, Forms and Other Recordkeeping 24-Aug-15 | Revision
Devices .
GL-LB-E-009 4 Run Logs -16-Dec-15 | Change
GL-LB-E-010 6 Maintenance and Use of Air Dlsplacement B 17-Mar-15 | Revision
: : - | Pipettes -
CLLBEGLE g Thg Collection and Monitoring of the DI Water 8-Apr-15 | Revision
: . Systems ‘ :
GL-LB-E-027 5 Bioassay Kit Delivery and Retrieval 24-Jun-15 | Revision
GL-LB-G-001 20 | Laboratory Waste Management Plan 24-Jul-15 | Revision
GL-LB-N-001 16 - | Safety, Health and Chemical Hygiene Plan -7-Apr-15 | Change
GL-LB-N-001 17 Safety, Health and Chemical Hygiene Plan 24-Jul-15 | Revision
GL-LB-S-001 3 Disaster Preparedness and Recovery Plan ~19-Jul-15 | Revision
Acid Digestion of Total-Recoverable or ,
GL-MA-E-006 11 Dissol