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ZIONSOLUTIONS i

An EnergySolutions Company

April 27,2016 ' ZS5-2016-0042

U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, DC 20555-0001

Zion Nuclear Power Station, Units 1, 2 and ISFSI
Facility Operating License Nos. DPR-39 and DPR-48 -
NRC Docket Nos. 50-295, 50-304 and 72-1037

Subject:  Radioactive Effluent Release Report, Radioactive Effluent Control Program Report,
Offsite Dose Calculation Manual and Process Control Program for 2015

In accordance with Facility Operation License Nos. DPR-39 and DPR-48, Quality Assurance
Project Plan Appendix B Section 5.7.3, “Radioactive Effluent Release Report,” for Zion Nuclear
Power Station, Units 1 and 2, this is the submittal of a Radioactive Effluent Release Report for
the year 2015. The report is required to be submitted prior to May 1, 2016 and is provided as
Attachments 1 through 6 to this letter. Certificate of Compliance No. 1031 for the
MAGNASTOR SYSTEM, Appendix A, Technical Specifications 5.1.1 and 5.1.3 require
submittal of an Annual Radioactive Effluent Control Program report which is included in this
document. ‘

Pursuant to 10 CFR 50.4 and Offsite Dose Calculation Manual (ODCM) 12.7.4, there were
changes made to the Zion Station Liquid Effluent Treatment System during the period of January
through December 2015. The changes to the Liquid Effluent Treatment System are summarized
in Attachment 1, Section 7, for the calendar year of 2015. There were surveillances conducted
for an inoperable plant monitoring system that exceeded the time listed in ODCM Section 12.2.2.
ODCM Section 12.7.2 requires an explanation as to why the inoperability requirements of the
monitoring system was not corrected in the time specified. Attachment 1, Section 8, provides
this explanation and a summary of the results of the station review conducted to restore the plant
monitoring system to operable status.

There were changes made to the ODCM including a complete re-write of the ODCM for post
fuel transfer 'operations in 2015. Per ODCM 12.7.3.1¢, a summary of changes made during each
revision and a complete copy of the current ODCM is submitted in Attachment 6. There were no
changes to the Process Control Program during 2015.
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There are no new regulatory commitments in this submittal.

If you have any questions about this submittal please contact Mr. Christopher Keene at
(224)789-4073.

Respectfully,

EWWW

Gerard van Noordennen
Vice President of Regulatory Affairs

Attachments:

1. Radioactive Effluent Release Report

2. ECN# 400577 Extending liquid effluent discharge line through the discharge tunnel
3. ECN# 400657 Installing additional liquid effluent discharge flowmeters
4

. ECN# 400986 Increased capacity dilution water pump of 10,000 gpm and associated
flowmeters

‘5. ECN# 2015-04 Installation of new liquid effluent radiation monitor for ORT-PR04 and
dilution flow permissive for lake discharge valve 0SOV-WD010

6. Current Copy of Zion Station ODCM, Rev. 5

cc: John Hickman,'U.S. NRC Senior Project Manager !
Regional Administrator, U.S. NRC, Region III
Service List (Cover letter only, no attachments)
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John Sauger
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ZionSolutions, LLC
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ZionSolutions, LLC
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Anthony Orawiec
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Salt Lake City, UT 84111

Russ Workman

General Counsel
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Salt Lake City, UT 84111

Alwyn C. Settles

" Section Head, Nuclear Facility Inspection

Bureau of Nuclear Facility Safety
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Mazon, IL 60444
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Management
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List of Sections

Section #
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Supplemental Information

Effluent & Waste Disposal Summary
2.1 Unit 1 Gaseous Effluent

2.2 Unit 2 Gaseous Effluent

2.3 Liquid Effluent

2.4 Direct Radiation

2.5LLD’s

2.6 Error Estimation

Solid Waste and Irradiated Fuel Shipments

Radiological Impact on Man, 40CFR190 & 10CFR72
Compliance summary

4.1 Unit 1
4.2 Unit 2
4.3 ISFSI
4.4 Combined 40CFR190 report

Meteorology Data

Errata Data from previous years

Summary of Liquid Radwaste System Changes
Corrective Actions for Inoperable Rad Monitor
Changes to the ODCM
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Section 1: Supplemental Information

1. Regulatory Limits: The dose to a member of the public from direct radiation, liquid and
gaseous effluents released from each unit to areas at or beyond site boundary shall be
limited to the following: . '

a. Fission and Activation products:
i. Tech Spec Whole Body: 500 mrem/year

~ii. Tech Spec Skin: 3000 mrem/year
b. Particulates with half-lives > 8 days, tritium and Iodine:
i. Tech Spec Organ: 1500 mrem/year
ii. 10CFR50 Organ: 7.5 mrem/quarter, 15 mrem/year
c. Liquid Effluents: :
i. 10CFR50 Whole body: 1.5 mrem/quarter, 3 mrem/year
ii. 10CFR50 Organ: 5 mrem/quarter, 10 mrem/year
d. Combined dose to real individual beyond controlled area: '
i. 10CFR72 Whole body: 25 mrem/year
ii. 10CFR72 Thyroid: 75 mrem/year
iii. 10CFR72 Organ: 25 mrem/year

2. Effluent Concentration Limits (ECL): Limits used in determining allowable release rates
or concentrations.

a. Gaseous Effluents: 10CFR20 Appendix B Table 2 Column 1.
b. Liquid Effluents: 10 X 10CFR20 Appendix B-Table 2 Column 2.

3. Measurements and Approximations of Total Radioactivity.

a. Fission and Activation Products: 100% Kr-85 is assumed in calculations since
other isotopes have decayed. Vent stack activity is continuously monitored for
fission and activation gases. In January of 2015 all fuel was removed from the
Fuel Handling Building and Transferred to the ISFSI. After the last fuel assembly

~ was transferred, noble gases are no longer present as potential gaseous effluents.

b. Particulate and tritium releases are continuously monitored and samples collected
and analyzed weekly. Particulate filters are sent to an independent lab for
quarterly composite analysis. During periods when 1RIA-PR49 and 2RIA-PR49
were Out of Service for maintenance, particulate activity was continuously
monitored. The air samples were analyzed daily while decommissioning
activities were in progress in each of the areas feeding into the respective Units
vent stack (i.e. Unit 1 purge system for Unit 1 vent stack and Unit 2 purge system,
Aux. building, Fuel Handling Building for Unit 2 vent stack). A separate
composite was sent to an independent lab for composite analysis for each area
monitored. Tritium activity in gaseous releases in Unit 2 vent stack were
monitored during the weekly sampling. Due to pumping down the reactor cavities
and spent fuel pool, the remainder of the Tritium present was monitored and
calculated in liquid effluent releases instead of estimating the release via
evaporation. For the purpose of freeze protection of the liquid effluent release
line, an air compressor was used to blow air through the line. The air compressor

~ drew air from a room in the Auxiliary Building thus this pathway was added to
gaseous release calculations.. The air in the room from which the air compressor
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drew its suction was continuously monitored and the samples analyzed daily. Any
activity detected in this air sample was added to continuous abnormal gaseous
releases and the samples sent for quarterly composite analysis. per ODCM
requirements.

Liquid effluents are continuously monitored and isotopic analysis performed

weekly. Liquid batch releases are mixed and a representative sample taken and

analyzed prior to batch release. A complete analysis of all liquid volumes was
performed by an offsite laboratory to determine hard to detect nuclide activity. A
conservative ratio to Co-60 was calculated for each hard to detect nuclide. Prior to
each batch release, these scaling factors were used to calculate the concentration
of these hard to detect nuclides. During 2015, all potential radioactive inputs were
removed from the turbine building fire sump, and the OR-PR25 fire sump monitor
was removed as it was no longer required. To facilitate turbine building
demolition, the fire sump compositor was moved to the Waste Water Treatment
Facility (WWTF) which receives input from the remaining turbine building

- drains. Weekly samples and quarterly composités are analyzed on the WWTF

compositor to verify there are no radioactive isotopes in the water discharged via
the WWTF. :

+ Occupancy factors were used in determining direct radiation dose to the

maximally exposed member of the public based on habits of a real individual in
ES&H Technical Support Document 13-009 “Member of the Public Dose from
All Ons1te Sources.”

4. Batch Releases:

a. Liquid:

There were 67 liquid batch releases in 2015

Total time period for batch releases: 2.32E+05 min.
Maximum time period for a batch release: 1.13E+04 min.
Average time period for batch release: 3.46E+03 min.
Minimum time period for a batch release: 6.12E+02 min.

NN

b. Gaseous: There were no gaseous batch releases in 2015.

5. Abnormal Releases:"

a. Liqtlid There were no abnormal liquid releases in 2015.
b. Gaseous: Auxiliary Building Air Compressor freeze protection dlscharged a total

of 3.05E+10 ccs. ofalr from 12/22/2015 to 1/1/2016.

6. Gaseous and Liquid Waste Treatment Systems and Process Control Program

Zion Station ODCM Section 12.6.4 requires major changes to the Gaseous and Liquid
Waste Treatment Systems to be reported in the Annual Radioactive Effluent Release
Report. There were some changes to the Liquid Waste Treatment System, these changes
and their technical bases are described in Section 7.

Zion Station ODCM Section 12.7.2 requires major changes to the Process Control
Program(PCP) to be submitted in the Annual Radioactive Effluent Release Report.
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The Waste Gas Hold-up System was permanently vented. In Zion’s defueled
configuration this system is no longer applicable.

In Zion’s defueled configuration, the charcoal iodine removal system is no longer
applicable.

Due to radioactive decay and no means of production, radioactive iodine is not a concern
at Zion.

7. Limiting Conditions of Operation (LCOs)

Zion Station ODCM Section 12.7.2 requires explanation as to why the inoperability of
liquid or gaseous monitoring instrumentation was not corrected within the time specified
in the ODCM to be submitted with the Annual Radioactive Effluent Release Report.

OR-PR04 Lake Release Tank liquid effluent radiation monitor was Out of Service for a
period greater than 14 days. A detailed discussion of the reasons and resolution to this
issue is described in Section 8.

8. Liquid Holdup Tanks and Gas Storage Tanks

Zion Station ODCM Section 12.7.2 requires a description of events leading to liquid
holdup tanks or gas storage tanks exceeding technical specification limits to be included
in the Annual Radioactive Effluent Release Report.

The contents of the six gas decay tanks have been sampled and determined to have
negligible activity. The Gas Decay Tanks have been decommissioned.

" No liquid holdup tanks exceeded the limits of Permanently Defueled Technical
Specifications 5.6.3 during 2015.

9. Offsite Dose Calculation Manual (ODCM)

Changes to the ODCM and Process Control Program are required by Zion Station
Permanently Defueled Technical Specification 5.6.1. and ODCM Section 12.6.3 to be
submitted as part of, or concurrent with, the Annual Radioactive Effluent Release Report.

a. ODCM Revisions: There was a major re-write to the ODCM for the purpose of
the change in licensing to Post Fuel Transfer operations. The ODCM chapters
were consolidated into a single document and the revision number was reset to'
revision 0. A list of changes made during 2015 are listed in Section 9.

b. Process Control Program(PCP): There were no changes to the PCP in 2015.
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10. Switchyard Area

~ The switchyard is an onsite area that is monitored for direct radiation dose. Access to the’
site is controlled by Commonwealth Edison and is not accessible to members of the
general public. The dose limits for this area are regulated differently than the general
offsite dose areas and comply with 10CFR20 annual dose limit of 100 mrem/year. ES&H
TSD 13-009 lists the evaluation performed to determine habits of the real individual
working in the switchyard and are calculated to be occupied no more than 2088
hours/year.
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Section 2.1 — Unit 1 Gasebus Releases

REPORT FOR 2015

Fission and Activation
1. Total Release
2. Avg. Release Rate

JTodine-131
1. Total Release
2. Avg. Release Rate

. Particulates Half Life
1. Total Release
2. Avg. Release Rate

Tritium

1. Total Release
2. Avg. Release Rate

Ci
uCi/sec

Ci
uCi/sec

>= 8 days

Ci
uCi/sec

Ci
uCi/sec

Gross Alpha Radiocactivity

1. Total Release
2. Avg. Release Rate

GASEOUS EFFLUENTS
REPORT FOR 2015

Fission and Activation

Gases

Iodines

Ci
uCi/sec

— GROUND RELEASES

Units

GASEOQOUS EFFLUENTS

<LLD
<LLD

0.00E+00
0.00E+00

<LLD
<LLD

<LLD
<LLD

QTR 1

<LLD

SUMMATION OF ALL RELEASES
Unit 1 Vent Stack - GROUND RELEASES

<LLD
<LLD

2.57E-06
3.27E-07

<LLD
<LLD

<LLD
<LLD

<LLD

<LLD
<LLD

9.04E-04
1.15E-04

<LLD.
<LLD

<LLD
<LLD

- CONTINUOUS MODE

<LLD

<LLD
<LLD

3.43E-05
4.36E-06

<LLD
<LLD

<LLD
<LLD

<LLD

<LLD
<LLD

9.41E-04
2.99E-05

<LLD
<LLD

<LLD
<LLD

<LLD
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Particulates Half Life >= 8 days
CO-60 Ci <LLD 0.00E+00
CsS-137 Ci <LLD 2.57E-06
Totals for Period... Ci <LLD 2.57E-06
Tritium <LLD <LLD
Gross Alpha Radiocactivity <LLD .<LLD

GASEOUS EFFLUENTS - GROUND RELEASES - BATCH MODE

REPORT FOR 2015 Units OTR 1 QTR 2

No Batch Releases.

LLD values are listed in Section 2.5
Total Error values are listed in Section 2.6

7.46E-04
1.58E-04

95.04E-04
<LLD

<LLD

2.62E-05
8.12E-06

3.43E-05
<LLD

<LLD

7.72E-04
1.69E-04

9.41E-04
<LLD

<LLD
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Section 2.2 — Unit 2 Gaseous Releases
GASEOUS EFFLUENTS - SUMMATION OF ALL RELEASES
Unit 2 Vent Stack — GROUND RELEASES
REPORT FOR 2015 , Units OTR 1 QTR 2 QTR 3 QTR 4 YEAR

Fission and Activation Gases

1. Total Release - Ci <LLD <LLD <LLD <LLD <LLD
2. Avg. Release Rate uCi/sec <LLD <LLD <LLD <LLD <LLD
Iodine-131

1. Total Release Ci <LLD <LLD <LLD <LLD <LLD
2. Avg. Release Rate uCi/sec <LLD, <LLD <LLD <LLD <LLD

- Particulates Half Life >= 8 days ' ‘
1. Total Release Ci 4.99E-06 2.72E-06 1.40E-05 3.40E-06 2.51E-05
2. Avg. Release Rate wuCi/sec 6.34E-07 .3.46E-07 1.78E-06 4.32E-07 7.97E-07

Tritium
1. Total Release , Ci ) <LLD <LLD <LLD <LLD <LLD
2. Avg. Release Rate uCi/sec <LLD <LLD <LLD <LLD <LLD

Gross Alpha Radiocactivity
1. Total Release Ci - <LLD <LLD <LLD <LLD <LLD
2. Avg. Release Rate wuCi/sec <LLD <LLD <LLD <LLD <LLD

GASEOUS EFFLUENTS - GROUND RELEASES - CONTINUOUS MODE

REPORT FOR 2015 Units QTR 1 QTR 2 OTR 3 QTR 4 YEAR
Fission and Activation <LLD <LLD _ <LLD <LLD <LLD
Gases

Iodines. <LLD <LLD ' <LLD <LLD <LLD
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Particulates Half Life >=
CO-60 Ci
Cs-137 Ci
Ci

Totals for Period...

Tritium

Gross Alpha Radioactivity

8 days

3.28E-07
4.66E-06

4.99E-06
<LLD

<LLD

2.72E-06
0.00E+00

2.72E-06
<LLD

<LLD

GASEOUS EFFLUENTS - GROUND RELEASES - BATCH MODE

REPORT FOR 2015

No Batch Releases.

LILD values are listed in Section 2.5
Total Error values are listed in Section 2.6

7.89E-06
6.07E-06

1.40E-05
<LLD

<LLD

0.00E+00
3.40E-06

3.40E-06
<LLD

<LLD

1.09E-05
1.41E-05

2.51E-05
<LLD

<LLD
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Section 2.3 — Liquid Effluent Releases

LIQUID EFFLUENTS - SUMMATION OF ALL RELEASES (Unit 1 & Unit 2 combined)

REPCRT FOR 2015 Units QTR 1 QTR 2 QTR 3 QTR 4 YEAR
Fission and Activation Products
AG-108M Ci 0.00E+00 O.00E+00 1.04E-05 2.51E-06 1.29E-05
C-14 - Ci 4.41E-06 3.85E-04 3.50E-04 1.86E-04 9.25E-04
CO-60 Ci 1.00E-05 8.09E-04 7.82E-04 4.15E-04 2.02E-03
CsS-137 Ci 0.00E+00 1.28E-05 9.54E-06 1.30E-05 3.54E-05
FE-55 : Ci 1.57E-06 1.13E-04 1.08E-04 5.73E-05 2.79E-04
NI-59 Ci 3.01E-06 2.11E-04 1.06E-04 5.65E-05 3.77E-04
NI-63 Ci 1.31E-04 1.08E-02 8.83E-03 4.69E-03 2.45E-02
PU-241 Ci 1.03E-07 9.00E-06 8.75E-06 4 65E-06 2.25E-05
SR-90 Ci 1.69E~-06 9.47E-05 4.31E-06 2.29E-06 1.03E-04
Totals for Period... Ci 1.52E-04 1.24E-02 1.02E-02 5.43E-03 2.82E-02
Tritium
H-3 Ci 6.64E-03 2.57E-01 2.57E-01 5.43E-01 1.06E+00
Totals for Period... Ci 6.64E-03 2.57E-01 2.57E-01 5.43E-01 1.06E+00
Dissolved and Entrained Gases
1. Total Release Ci <LLD <LLD <LLD <LLD <LLD
Gross Alpha Radiocactivity '
ALPHA Ci 0.00E+00 7.22E-06 4.90E-06 ©6.55E-06 1.87E-05
Totals for Period... Ci 0.00E+00 7.22E-06 4.90E-06 6.55E-06 1.87E-05
Volume of liquid waste liters 1.27E+06 1.82E+06 2.23E+06 1.01E+07 1.54E+07
Volume of dil. liters 1.23E+09 1.24E+09 2.48E+09 5.01E+09 9.96E+09

LLD values are listed in Section 2.5
Total Error values are listed in Section 2.6
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Section 2.3 — Liquid Effluent Releases (cont.)

LIQUID EFFLUENTS - CONTINUOUS MODE (Uﬂit 1 & Unit 2 combined)

REPORT FOR 2015 Units QTR 1 QTR 2 QTR 3 QTR 4 YEAR
Fission and Activation Products <LLD <LLD <LLD <LLD - <LLD
Tritium <LLD <LLD <LLD <LLD <LLD
Dissolved and Entrained Gases <LLD <LLD <LLD <LLD <LLD
Gross Alpha Radiocactivity <LLD <LLD <LLD <LLD <LLD

LLD values are listed in Section 2.5
Total Error values are listed in Section 2.6
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Section 2.3 — Liquid Effluent Releases (cont.)

REPORT FOR 2015

Fission and Activation

AG-108M
C-14
CO-60
Cs-137
FE-55
NI-59
NI-63
PU-241
SR-90

Totals for Period...

Tritium
H-3

Totals for Period...

Products
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci
Ci

Ci

Ci

Ci

Dissolved and Entrained Gases

Gross Alpha Radiocactivity

ALPHA

Totals for Period...

Ci

Ci

LIQUID EFFLUENTS - BATCH MODE

0.00E+00
4.41E-06
1.00E-05
0.00E+00
1.57E-06
3.01E-06
1.31E-04
1.03E-07
1.69E-06

6.64E-03
N/A

0.00E+00

0.00E+00

LLD values are listed in.Section 2.5
Total Error values are listed in Section 2.6

0.00E+00
3.85E-04
8.09E-04
1.28E-05
1.13E-04
2.11E-04
1.08E-02
9.00E-06
9.47E-05

"2.57E-01
<LLD

1.22E-06

7.22E-06

2.57E-01 .

<LLD

4.90E-06

4.90E-06

QTR 4

5.43E-01
<LLD

'©6.55E-06

6.55E-06

(Unit 1 & Unit 2 combined)

1.06E+00
<LLD

1.87E-05

1.87E-05
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Section 2.3 — Liquid Effluent Releases (cont.)

REPORT FOR 2015
Number of releases
Total release(time
Maximum release time
Average release time

Minimum release time

Permit dilution vol
Permit dilution flow

minutes

minutes

minutes

minutes

ltr
gpm

Permit max total diluted

.concentration (no H-3)

Period dilution wvol
Period dilution flow

uCi/ml

ltr
gpm

-

SUPPLEMENTAL INFORMATION
LIQUID EFFLUENTS - BATCH MODE

.57E+03
.57E+03
.57E+03
.57E+O3
.58E+07
.65E+03
.89E-09

.23E+09
.51E+03

=

.87E+04

.13E+04

.92E+03

.19E+03

.92E+08

.33E+03

.46E-08

.24E+09
.50E+03

4.93E+04

9.22E+03

2.90E+03

6.17E+02

1.62E+09

8.68E+03

2.17E-08

2.48E+09
4.95E+03

.01E+05

.32E+03

.08E+03

.92E+03

.84E+09

.00E+04

.17E-09

.01E+09
.99E+03

2.32E+05
1.13E+04
3.46E+03
6.17E+02
6.48E+09
7.38E+03
6.46E-08

9.96E+09
5.01E+03
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Section 2.4-Direct Radiation

Maximally exposed sector: J (25mrem/year limit)

Unit Qtr 1 (mrem) Qtr 2 {mrem) Qtr 3 (mrem) Qtr 4 (mrem) 2015 {mrem)
Unit 1 8.25E-01 - 1.57E+00 1.83E+00 1.57E+00 5.80E+00
Unit 2 8.25E-01 1.57E+00 1.83E+00 1.57E+00 5.80E+00
ISFSI —gamma 8.25E-01 1.57E+00 1.83E+00 1.57E+00 5.80E+00 .
ISFSI — neutron 3.00E-01 4.70E-01 7.15E-01 4.20E-01 1.91E+00
Sum: 2.78E+00 5.18E+00 6.21E+00 5.13E+00 1.93E+01

Maximally exposed sector Switchyard South (100mrem/year limit)

Switchyard Qtr 1 (mrem) | Qtr 2 (mrem) | Qtr 3 (mrem) | Qtr 4 (mrem) | 2015 (mrem)
Gamma 2.61E+01 1.81E+01 2.23E+01 1.58E+01 8.23E+01
Neutron 3.10E+00 1.80E+00 2.90E+00 1.40E+00 9.20E+00
Sum 2.92E+01 1.99E+01 2.52E+01 1.72E+01 9.15E+01
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Section 2.5-LLD’s

Various detectors were used on different counting platforms for the gaseous and liquid weekly
effluent samples. The lower limit of detection(LLLLD) accompanies each counted sample and is
verified to meet the following maximum LLD’s:

A. Liquid-
Sample frequency Type of analysis ?I?I‘?II;; I:llgi}g)f Detection
Weekly/prior to each release Principal Gamma Emitters: <5.00E-07
Dissolved and Entrained <1.00E-05
Gases
Monthly composite Tritium <1.00E-05
Gross Alpha <1.00E-07
Quarterly composite Sr-90 5.00E-08
Fe-55, Ni-63 1.00E-06
B. Gaseous
Sample frequency Type of analysis %I?I_V,VS; Iﬁg}:ﬁf Detection
Continuous/daily/weekly Principle gamma emitters <1.00E-11
Continuous Noble gas <1.00E-06
Monthly Noble Gas / Principle gamma | <1.00E-04
emitters
Tritium 1.00E-06
Quarterly composite Sr-90 <1.00E-11
Fe-55 <3.00E-11
Ni-63 <1.00E-11
Gross Alpha <1.00E-11
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Section 2.6-Error Estimation

Estimates of Total Error

The following is a calculated estimate of the maximum potential total error associated
with reported values in the Annual Radioactive Effluent Release Report. The Total error
is determined by calculating the square root of the sum of the squares of the individual
erTors.

a. Gaseous Effluents

Sampling Error 5%

Calibration Error 10%
Counting Statistics Error 17%
Sample Volume Error 10%

Total Error 23%

b. Liquid Effluents

Sampling Error 5%
Calibration Error 10%
Counting Statistics Error 16%
Sample Volume Error 2%

Total_ Error 20%
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Section 3- Solid Waste and Irradiated Fuel Shipments

A. Solid Waste Shipped Offsite for Burial or Disposal (Not irradiated fuel)

1. Types of Waste

| , Total Total : Est. To tél
Types of Waste Quantity Activity | Period | "1~
3 N Error % .
| | ) (Ci)
a. Spent Resins, filter sludges, 6.993E+01 | 1,157E+02 | 2015 2.50E+01
evaporator bottoms , .
b. Dry compressible waste, 3.115E+03 | 1.804E+02 | 2015 | 2.50E+01
contammated equipment ) _
c. Irradiated components, 4.958E+02 | 8.316E+03 | 2015 | 2.50E+01
control rods, etc. , _
d. Other (describe) 0.00E+00 | 0.00E+00 | 2015 | 2.50E+01
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Section 3- Solid Waste and Irradiated Fuel Shipments (cont.)

2. Estimate of major nuclide composition (by waste type) '

Major Nuclide Waste Type a. Resins, Waste Type b. DAW Waste Type d. Irradiated | Waste Type

Composition sludges bottoms (%) contaminated equipment (%) components (%) d. Other %
Ag-108m 0.00E+00 2.26E-03 0.00E+00 ~0.00
Ag-110m 0.00E+00 0.00E+00 0.00E+00 0.00
Am-241 2.75E-03 2.30E-02 4.66E-05 0.00
C-14 1.50E-02 5.43E-02 5.64E-02 0.00
Ce-144 1.03E-03 5.86E-02 1.73E-04 0.00
Cm-242 3.91E-05 8.57E-05 1.78E-07 - 0.00
Cm-243 9.25E-04 7.19E-03 1.68E-05 0.00
Cm-244 0.00E+00 4.22E-03 ~ 8.82E-06 0.00
Co-60 *4.36E+01 2.98E+01 6.49E+01 0.00
Cs-134 0.00E+00 : 0.00E+00 2.61E-07 0.00
Cs-137 1.02E+01 5.37E+00 3.22E-03 0.00
Fe-55 2.19E-01 3.60E+00 ~ 9.23E+00 0.00
H-3 5.87E-03 6.75E-02 1.43E-01 0.00
1-129 1.08E-03 5.97E-03 2.45E-05 0.00
Mn-54 0.00E+00 1.76E-02 1.05E-04 0.00
Nb-94 5.29E-03 2.44E-02 1.06E-03 0.00
Ni-59 3.81E+00 7.63E-01 3.26E-01 0.00
Ni-63 4.18E+01 5.86E+01 4.10E-04 0.00
Nj-63am 0.00E+00 1.18E+00 - 2.54E+01 0.00
Np-237 0.00E+00 6.69E-11 0.00E+00 0.00
Pu-238 1.50E-03 1.49E-02 : 2.17E-05 0.00

Pu-239 8.11E-04 5.21E-03 8.55E-06 0.00
Pu-240 0.00E-+00 1.12E-03 6.65E-06 0.00
Pu-241 3.76E-02 9.07E-02 2.86E-04 0.00
Pu-242 4.45E-06 1.68E-04 4.03E-07 0.00
Ra-226 0.00E+00 7.58E-04 1.01E-05 0.00
Sb-125 6.59E-03 6.86E-02 1.42E-04 0.00
Sr-89 1.98E-03 1.73E-02 7.33E-06 0.00
Sr-90 2.69E-01 6.58E-02 6.50E-05 0.00
Tc-99 1.18E-02 5.34E-02 1.96E-04 ' 0.00
EU-152 0.00E+00 6.69E-03 ' 0.00E+00 0.00
EU-154 0.00E+00 9.29E-04 0.00E+00 0.00
U-235 0.00E+00 1.31E-03 0.00E+00 0.00
U-236 0.00E+00 4.34E-05 0.00E+00 0.00
U-237 0.00E+00 1,10E-05 0.00E+00 0.00
U-238 ___0.00E+00 4.67E-07 0.00E+00 0.00
Zn-65 6.39E-03 5.29E-02 9.34E-05 0.00

* Ni-63AM — activated metal
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Section 3- Solid Waste and Irradiated Fuel Shipments (cont.)

3. Solid Waste Disposition

Number of shipments Mode of Transportation Destination
34 Truck Clive CWF
0 Rail Clive CWF
12 Truck Clive BWF
32 Rail Clive BWF
12 Truck WCS

B. Irradiated Fuel Shipments (disposition)
Number of shipments Mode of Transportatioh Destination

0

C. Changes to the Process Control Program:

None
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Section 4— 40CFR190 & 10CRF72 Compliance Summary

UNIT 1, 2 & ISFSI (DOCKET Numbers 50-295, 50-304 & 72-1037)

A review of 2015 effluent data indicates that the activity released from the station was far below
any regulatory limit. There was no noble gas released in 2015. This trend can be attributed to the

EXECUTIVE SUMMARY

shutdown of both units since late September 1997.

Airborne

Dose to Maximally Exposed Dose to Maximally Expoéed
Receptor from Unit 1 Receptor from Unit 2
Gamma Air 0.00E+00 mrad 0.00E+00 mrad
Beta Air 0.00E+00 mrad 0.00E+00 mrad
Total Body 2.94E-02 mrem 2.94E-02 mrem
Skin 0.00E+00 mrem 0.00E+00 mrem
Organ 6.75E-02 mrem (Infant Liver) 6.75E-02 mrem (Infant Liver)
Aquatic
Dose to Maximally Exposed Dose to Maximally Exposed
Receptor (Any) from Unit 1 Receptor (Any) from Unit 2
Total Body 1.82E-03 mrem 1.82E-03 mrem
Organ 5.00E~02 mrem(Child Bone) 5.00E-02 mrem(Child Bone)

Direct Radiation

Dose to Maximally Dose to Maximally Dose to Maximally

Exposed Member of the Exposed Member of the Exposed Member of the

public from Unit 1 public from Unit 2 public from ISFSI
Total Body | 5.80E+00mrem (Sec J) 5.80E+00mrem (Sec J) 7.71E+00mrem (Sec J)

Switchyard Direct Radiation (10CFR20 limit 100mrem/year)

Switchyard | Qtr 1 (mrem) | Qtr2 (mrem) [ Qtr 3 (mrem) | Qtr4 (mrem) | 2015 (mrem)
Gamma 2.61E+01 1.81E+01 2.23E+01 1.58E+01 8.23E+01
Neutron 3.10E+00 1.80E+00 2.90E+00 1.40E+00 9.20E+00
Sum 2.92E+01 1.99E+01 2.52E+01 1.72E+01 9.15E+01
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Section 4.1 — Unit 1

I. Unit 1 (Docket Number 50-295)

A. 10 CFR20 & 40CFR190 Compliance Assessment: The demonstration of compliance
with 40CFR190 will be used to demonstrate compliance with 10CFR20.

1. Total Effective Dose Equivalent
2. 40 CFR 190 Whole body limit

5.83E+00 mrem/year
25 mrem/year

3. 40 CFR 190 Max exposed organ 25 mrem (75 mrem thyroid)
4. % Whole body limit 2.33E+01%
5. % Max exposed organ 2.36E+01% child bone
Qtr 1 mrem Qtr 2mrem | Qtr 3 mrem Qtr 4 mrem 2015 mrem
TBody 8.25E-01 1.57E+00 1.86E+00 1.57E+00 5.83E+00
Adult Tbody | Child Thody | Adult Tbody | Adult Tbody | Adult Tbody
Organ 8.26E-01 1.62E+00 1.89E+00 1.58E+00 5.90E+00
Child Bone Child Bone Child Bone Child Bone Child Bone
B. Maximally Exposed Receptor:
1. Airborne
QtrObj | 1stQtr 2nd Qtr 3rd Otr 4th Qtr Yearly limit | Total Dose | % of Yearly
10CFR50 | 2015 limit
App. ]
Gamma air (mrad) | 5.0 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 10.0 0.00E+00__ | 0.00E+00
Beta Air (mrad) 10.0 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 20.0 0.00E+00 | 0.00E+00
Total Body (mrem) | 7.5 248E-04 | 2.01E-04 2.76E-02 1.30E-03 15.0 2.94E-02 | 1.96E-01
Skin (mrem) 75 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 15.0 0.00E+00 | 0.00E+00
Organ (mrem) 75 123E03 | 740E-04 6.208-02__ | 3.71E-03 15.0 6.75E-02 | 4.50E-01
Critical Organ Infant liver | Infant liver | Infantliver | Infant liver Infant liver | Infant liver
2. Aquatic A
) Yearly limit Total D % of
Qtr Obj 1" Qur 24 Qtr 39 Qtr 4 Qtr 10CFR 50 ° 2"01 5°S° Yearly
App. 1 limit
1.97E- | 1.64E- | 6.35E- | 2.16E- 3.0 1.82E- | 6.01E-
Total Body (mrem) 2.5
‘05 03 . 04 04 03 02
5.95E- | 4.70E- | 1.73E- | 4.64E- 10.0 5.00E- | 5.00E-
Organ (mrem) 2.5
04 02 02 03 02 01
Critical Organ Child bone | Child bone | Childbone | Child bone Child bone | Child bone
3. Direct (gamma) Maximally Exposed Sector: J
: Yearly
8{; 1 Qtr 2 Qtr 3 Qur 4 Q 4:)‘3‘};‘}2 T"%IDS"“ % of Yearly limit
190
Total
body | 625 | 825E-01 1.57E+00 1.83E+00 1.57E+00 25.0 5.80E+00 2.32E+01
(mrem)
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Section 4.2 — Unit 2

II. Unit 2 (Docket Number 50-304)

A. 10 CFR20 & 40CFR190 Compliance Assessment: The demonstration of compliance with
40CFR190 will be used to demonstrate compliance with 10CFR20.

1. Total Effective Dose Equivalent
2. 40 CFR 190 Whole body limit

5.83E+00 mrem/year

25 mrem/year

3. 40 CFR 190 Max exposed organ 25 mrem (75 mrem thyroid)
4. % Whole body limit 2.33E+01%
5. % Max exposed organ 2.36E+01% child bone
Qtr 1 mrem Qtr 2 mrem Qtr 3 mrem Qtr 4 mrem 2015 mrem
TBody | 8.25E-01 1.57E+00 1.86E+00 1.57E+00 5.83E+00
Adult Tbody | Child Tbody | Adult Thody Adult Thody Adult Tbody
Organ | 8.26E-01 1.62E+00 1.89E+00 1.58E+00 5.90E+00
Child Bone Child Bone Child Bone Child Bone Child Bone
B. Maximally Exposed Receptor:
1. Airborne .
Qtr 1% Qtr 2" Qtr 3Qtr 45 Qtr Yearly limit | Total Dose % of Yearly
Obj 10CFR 50 2015 Jimit
App. |
Gamma air (mrad) | 5.0 | O0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 10.0 0.00E+00 0.00E+00
Beta Air (mrad) 100 | 0.00EX00 | 0.00E+00 | 0.00E+00 | 0.00E+00 20.0 0.00E+00 0.00E+00
Total Body (mrem) | 7.5 248E04 | 201E-04 | 2.76E-02 1.30E-03 15.0 2.94E-02 1.96E-01
Skin (mrem) 75 | 0.00E+00 | 0.00E+00 | O0.00E+00 | 0.00E+00 15.0 0.00E+00 0.00E+00
Organ (mrem) 75 123E-03 | 740E-04 | 620E-02 | 3.71E-03 15.0 6.75E-02 4.50E-01
Critical Organ Infant liver | Infantliver | Infantliver | Infant liver Infant liver Infant liver
2. Aquatic
Yearly
: limit
Q 1% Qtr 2 Qtr 3 Qtr 4% Qtr locFR | TolDose | g tveady limit
Obj . 2015
50 App.
1
Total
Body 1.97B-05 1.64E-03 6.35E-04 2.16E-04 3.0 1.82E-03 6.01E-02
(mrem) .
Organ
5.95E-04 4.70E-02 1.73E-02 4.64B-03 10.0 5.00E-02 5.00B-01
(mrem)
Critical Childbone | Childbone | Childbone | Child bone Child bone Child bone
Organ
3. Direct (gamma) Maximally Exposed Sector: J
Yearly
Qtr st nd d " limit Total Dose ..
Obj 1% Qtr 2" Qtr 34 Qtr 4" Qtr 40CFR 2015 % of Yearly limit
190
Total
body | 625 | 8.25E-01 1.57E+00 1.83E+00 1.57E+00 250 5.80E+00 2.32E+01
(mrem)
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LLC

Section 4.3 — ISFSI

III.  ISFSI (Docket Number 72-1037)

A. 10CFR72 & 40CFR190 Compliance Assessment:

1. Total Effective Dose Equivalent 7.71+00 mrem/year
2. 40 CFR190 / 10CFR72 Whole body limit 25 mrem/year
3. 40 CFR190/ 10CFR72 Max exposed organ 25 mrem (75 mrem thyroid)
4. % Whole body limit 3.08E+01%
5. % Max exposed organ  (child bone/thyroid) 3.08E+01% /1.03E+01%
Qtr I mrem Qtr 2 mrem Qftr 3 mrem Qtr 4 mrem 2015 mrem
TEDE | 1.13E+00 2.04E+00 2.55E+00 1.99E+00 7.71E+00
TODE | 1.13E+00 2.04E+00 2.55E+00 1.99E+00 7.71E+00
B. Maximally Exposed Receptor Sector: J
1. Direct (gamma + neutron)
r “ i " " Yearly limit | o0 p % of Yearl
O | ew | e | waw | e | docrRin | TG | O
Total
bgg; 625 | LI3E+00 | 2.04E+00 | 255+00 | 1.99E+00 25.0 7.71E+00 3.08E+01
(mrem)
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Section 4.4 — Combined 40CRF190 Report

IV.  Combined 40CFR190 Report:

40CFR190 URANIUM FUEL CYCLE DOSE REPORT

D ST 2015
From Unit.............: 1
To Unit.....cuvvei...: 2

0 Ligquid Receptor

=== MAXIMUM PERIOD DOSE TO LIMIT (Any Organ) === S E LS S SRS E ==
Dose Age Dose Limit Admin Admin % T.Spec T.Spec %
Period Group Organ (mrem) Period Limit of Limit Limit of Limit
Quarter 1 CHILD BONE 1.19E-03 Quarter 2.50E+00 4.76E-02 2.50E+00 4.76E-02
Quarter 2 CHILD BONE 9.40E-02 Quarter 2.50E+00 3.76E+00 2.50E+00 3.76E+00
Quarter 3 CHILD BRONE 3.46E-02 Quarter 2.50E+00 1.38E+00 2.50E+00 1.38E+00
Quarter 4 CHILD BONE 9.27E-03 Quarter 2.50E+00 3.71E-01 2.50E+00 3.71E-01
Annual CHILD BONE 1.00E-01 Annual 5.00E+00 2.00E+00 5.00E+00 2.00E+00
=== MAXIMUM PERIOD DOSE TO LIMIT (Tot Body)) ======= ===

Dose Age Dose Limit Admin Admin % T.Spec T.Spec %
Period Group Organ (mrem) Period Limit of Limit Limit of Limit
Quarter 1 CHILD TBODY 3.93E-05 Quarter 1.50E+00 2.62E-03 1.50E+00 2.62E-03
Quarter 2 CHILD TBODY 3.28E-03 Quarter 1.50E+00 2.18E-01 1.50E+00 2.18E-01
Quarter 3 CHILD TBODY 1.27E-03 Quarter 1.50E+00 8.48E-02 1.50E+00 8.48E-02
Quarter 4 ADULT TBODY 4.31E-04 Quarter 1.50E+00 2.87E-02 1.50E+00 2.87E-02
Annual CHILD TBODY 3.64E-03 Annual 3.00E+00 1.21E-01 3.00E+00 1.21E-01
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Section 4.4— Combined 40CRF190 Report (cont.)
40CFR190 URANIUM FUEL CYCLE DOSE REPORT
GAS ANNUAL DOSE SUMMARY
Year. . ..o it iiiii it 2015

Coefficient Type

Gas Receptor
Distance
Compass Point

(meters)

Historical
5 Composite Crit.

0.00

Receptor - IP

=== MAXIMUM PERIOD DOSE TO LIMIT (Any Organ) === = ==== ==
Dose Age Dose Limit Admin Admin % T.Spec T.Spec 3%
Period Group Organ (mrem) Period Limit of Limit Limit of Limit
Quarter 1 INFANT LIVER 2.46E-03 Quarter 5.63E+00 4.38E-02 7.50E+00 3.28E-02
Quarter 2 INFANT LIVER 1.48E-03 Quarter 5.63E+00 2.64E-02 7.50E+00 1.98E-02
Quarter 3 INFANT LIVER 1.24E-01 Quarter 5.63E+00 2.20E+00 7.50E+00 1.65E+0C
Quarter 4 INFANT LIVER 7.42E-03  Quarter 5.63E+00 1.32E-01 7.50E+00 9.90E-02
Annual INFANT LIVER 1.35E-01 Annual 1.13E+01 1.20E+00 1.50E+01 9.01E-01
=== MAXIMUM PERIOD DOSE TO LIMIT (Tot Body)) ============== == === =====
Dose Age Dose Limit Admin Admin % T.Spec T.Spec %
Period Group Organ (mrem) Period Limit of Limit Limit of Limit
Quarter 1 ADULT TBODY 4.95E-04 Quarter 5.25E+00 9.43E-03 7.50E+00 6.60E-03
Quarter 2 ADULT TBODY 4.02E-04 Quarter 5.253E+00 7.66E-03 7.50E+00 5.37E-03
Quarter 3 ADULT TBODY 5.52E-02 Quarter 5.25E+00 1.05E+00 7.50E+00 7.37E-01
Quarter 4 ADULT TBODY 2.59E-03 Quarter 5.25E+00 4.93E-02 7.50E+00 3.45E-02
Annual = ADULT TBODY 5.87E-02 Annual 1.05E+01 5.59E-01 1.50E+01 3.92E-01
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Section 4.5— Combined 40CRF190 Report (cont.)
40CFR190 URANIUM FUEL CYCLE DOSE REPORT
COMBINED MAXIMUM ANNUAL DOSE SUMMARY
D4 Y e 2015
From Unit.............: 1
To Unit........covv 2
Liquid Receptor.......: 0 Liquid Receptor
Coefficient Type......: Historical
Gas Receptor..........: 5 Composite Crit. Receptor - IP
Distance {meters).....: 0.00
Compass Point.........: NA
=== MAXIMUM PERIOD DOSE TO LIMIT (Any Organ) ======== = = === ==========
Dose Age Dose Limit Percent
Period Group Organ (mrem) Period Limit of Limit
Quarter 1 CHILD BONE 2.83E-03 Quarter 6.25E+00 4.53E-02
Quarter 2 CHILD BONE 9.50E-02 OQuarter 6.25E+00 1.52E+00
Quarter 3 CHILD BONE 1.29E-01 Quarter ’ _ 6.25E+00 2.07E+00
Quarter 4 CHILD BONE 1.47E-02 Quarter 6.25E+00 2.35E-01
Annual CHILD BONE 2.03E-01 Annual 2.50E+01 8.12E-01
=== MAXIMUM PERIOD DOSE TO LIMIT (Tot Body)) = = =
Dose Age Dose Limit Percent
Period Group Organ (mrem) Period Limit of Limit
Quarter 1 ADULT TBODY 5.25E-04 Quarter 6.25E+00 8.40E-03
Quarter 2 CHILD TBODY 3.62E-03 Quarter 6.25E+00 5.80E-02
Quarter 3 ADULT TBODY 5.64E-02 Quarter 6.25E+00 9.03E-01
Quarter 4 ADULT TRODY 3.02E-03 Quarter 6.25E+00 4.83E-02
Annual ADULT TBODY 6.23E-02 Annual 2.50E+01 2.49E-01
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Section 5-Meteorological Data

1. Introduction

The purpose of the meteorological program conducted at Zion Station site was to provide
information sufficient to assess the local weather conditions and was used to determine the
degree of atmospheric dispersion of airborne radioactive effluent from the station.

During the first quarter of 2015, all fuel had been removed to the ISFSI location and continuous
meteorological monitoring was no longer required. The previous 6 years of data from Jan. 1,
2009 to Dec. 31, 2014 was queried to generate the historic average wind rose and atmospheric
dispersion parameters for future airborne effluents from Zion Station.

The method of dose calculation that will be used going forward is ground level release and
relevant information that is applicable to this method of effluent dose calculation has been
included in this report. '

The meteorological tower that was used in calculation of these historical averages was 250 ft. in
elevation and was instrumented at two levels. Wind speed and direction measured at 35 ft. and
250 ft. Ambient temperature was measured at 35 ft. Differential temperature, referenced to 35 ft.
was measured at 250 ft. Dew point temperature was measured approximately ten feet from the
tower at an elevation of 5 ft. Precipitation was measured by a rain gauge located on the roof of
the meteorological shelter building.

Joint frequency stability wind rose tables of wind direction, wind speed, and stability were
routinely tabulated from hourly measurements during the six year period of this historical
average. The six year historical average data tables are included in this report.

2. Summary

For the six year period from Jan. 1 2009 to Dec. 31, 2014 considered in calculating the historical
average, Zion Stations meteorological monitoring program generated 51,918 total hours of valid
data out of a possible 52596 total hours, 678 total hours of data were lost representing a 98.71%
data recovery rate.

The stability wind rose tables included in this report have been generated using the 35 ft. wind
data with the 250-35 ft. differential temperature data.

3. Data Acquisition

Information regarding Data Acquisition, Data Analysis and instruments used can be found in the
meteorological monitoring sections of prior Zion Stations Annual Radioactive Environmental
Monitoring Reports from 2009 to 2014.

4. The following two programs were used to calculate doses resulting from radioactive releases:

a. XOQDOQ: Computer Program for the Meteorological Evaluation of Routine Effluent
Releases at Nuclear Power Stations (NUREG/CR-2919)

The program is based on the theory that material released to the atmosphere will be normally
distributed (Gaussian) about the plume centerline. A straight-line trajectory is assumed between
the point of release and all receptors. '
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The program implements the assumptions outlined in Section C of NRC Regulatory Guide
1.111. In evaluating routine releases from nuclear power plants, it primarily is designed to
calculate annual relative effluent concentrations, X/Q values and annual average relative
deposition, D/Q values.

The historical average output from the XOQDOQ program from 2009-2014 was used to develop
the input to the RETDAS program.

b. RETDAS: Radiological Effluent Tracking and Dose Assessment Software.

RETDAS is a program written for the evaluation of radiological impacts due to the release of
radioactive material to the environment during normal operation of reactors. The RETDAS code
implements the radiological impact models of NRC Regulatory Guide 1.109 Rev. 1, for
atmospheric releases. The program is used to estimate the maximum individual doses at the
maximally exposed location in the vicinity of the plant.

5. Detailed information regarding the meteorological maintenance and calibration information
of the meteorological tower and instruments used during the historical average evaluation
time period can be found in prior Zion Station Annual Radioactive Environmental Operating
Reports from 2009 to 2014.

6. Stability Wind Rose Data

The historical stability wind roses are given in Tables 4 through 8. For the year, winds measured
at 35ft. most frequently came from the West (10.86%) and fell into the 3.6 to 7.5 mph wind
speed class (34.94%). Calms (wind speeds at or below 1mph were measured at 0.16% of the tlme
and speeds greater than 24.5 mph were measured 0.09% of the time.

Stability based on the 250-35 ft. differential temperature most frequently fell into the neutral
classification(39.58%)
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Section 5-Meteorological Data (cont.) -
Table 1
Wind Direction Classes
Wind Direction Compass Direction the Wind is Coming From -
Class
N 348.75° <WD < 11.25°
NNE 11.25° <WD < 11.25°
NE 33.75° <WD < 33.75°
ENE 56.25° <WD < 56.25°
E 78.75° <WD < 78.75°
ESE 101.25° <WD < 101.25°
SE 123.75° <WD< 123.75°
SSE 146.25° <WD < 146.25°
S 168.75° <WD< 168.75°
SSW 191.25° <WD< 191.25°
SW 213.75° <WD < 213.75°
WSW 236.25° <WD < 236.25°
W 258.75° <WD< 258.75°
WNW 281.25° <WD< 281.25°
NwW 303.75° <WD= 303.75°
NNW 326.25° <WD< 348.75°
Table 2
Wind Speed Classes
Wind Speed Class Wind Speeds are in miles per hour (mph)
1 0.0 <WS< 0.7
2 0.7 <WS < 3.5
3 3.5 <WS < 7.5
4 7.5 <WS < 12.5
5 12.5 <WS < 18.5
6 18.5 <WS < 24.5
7 24.5 <WS
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Section 5-Meteorological Data (cont.)

Table 3 -
Atmospheric Stability Classes

Class Differential Temperature Differential Temperature
Interval (in °C/100m)® | Interval (in °F over the 250-
35 ft. interval)®
A — Extremely Unstable AT <-1.9 AT <-23
B — Moderately Unstable -1.9<AT<-1.7 23<AT<-2.1
C — Slightly Unstable -1.7<AT<-1.5 2 1<AT<-1.8
D — Neutral -1.5<AT<-0.5 -1.8 <AT<-0.6
E — Slightly Stable -0.5<AT<1.5 0.6 <AT<1.7
F — Moderately Stable 1.5 <AT<4.0 1.7<AT <4.7
G — Extremely Stable 4.0 <AT 4.7<AT

(1) From ANSI/ANS 2.5

(2) ANSI/ANS 2.5 intervals scaled for instrument heights on the Zion meteorological tower.
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Section 5-Meteorological Data (cont.)

Table 4

Percent of time at each Wind Speed and Direction

Period of Record:  Jan. 1, 2009 to Dec. 31, 2014
Stability Class: A - Extremely Unstable
Elevation: Ground Level Release
Wind Speed (mph) at 10m Level
Wind <1 1-35(3.6-75|76-125| 12.6-18.5 | 18.6-24.5 | >24.5 | Total:
Direction
N 0 0 0.031 0.156 0.254 0.04 0.002 | 0.48
NNE 0 0 0.176 0.98 0.287 0.006 0 1.45
NE 0 0.002 | 0.391 0.559 0.075 0.004 0 1.03
ENE 0 0.002 | 0.368 0.22 0.019 0.002 0 0.61
E 0 0.004 | 0412 0.133 0.023 0 0 0.57
ESE 0 0.002 | 0.379 0.141 0 0 0 0.52
SE 0 0 0.272 0.219 0.01 0 0 0.5
SSE 0 0 0.05 0.249 0.035 0 0 0.33
S 0 0 0.01 0.046 0.019 0 0 0.08
SSW 0 0.002 | 0.015 0.068 0.144 0.01 0 0.24
SW 0 0.002 | 0.041 0.319 0.331 0.015 0.006 | 0.71
WSW 0 0 0.133 0.516 0.366 0.021 0.004 | 1.04
W 0 0 0.12 0.577 0.401 0.01 0 1.11
WNW 0 0 0.089 0.492 0.187 0.002 0 0.77
NW 0 0.006 | 0.068 0.404 0.112 0 0 0.59
NNW 0 0 0.039 0.058 0.037 0 0 0.13
Total: 0 0.019 | 2.591 5.137 2.3 0.11 0.012 | 10.17
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Section 5-Meteorological Data (cont.)

Table 4(cont.)

Percent of time at each Wind Speed and Direction
Period of Record:  Jan. 1, 2009 to Dec. 31, 2014

Stability Class: B - Moderately Unstable
‘Elevation: Ground Level Release
Wind Speed (mph) at 10m Level

Wind <1 1-35(3.6-75]| 7.6-12.5 | 12.6-18.5 | 18.6-24.5 | >24.5 | Total:
Direction
N 0 0 0.039 0.102 0.119 10.015 0 0.28
NNE 0 0 0.112 0.196 0.058 0.004 0.002 | 0.37
NE 0 0.012 | 0.108 0.052 0.014 0.004 0 | 0.19
ENE 0 0.012 | 0.068 0.029 0.014 0 0 0.12
E 0 0.004 | 0.077 0.025 0.002 0 0 0.11
ESE 0 0.008 | 0.066 0.045 0 0 0 0.12
SE 0 - 0 0.097 0.041 0 0 0 0.14
SSE 0 0 0.06 0.164 0.025 0 0 0.25
S 0 0 0.01 0.052 0.008 0.002 0 0.07
SSW 0 0 0.013 0.058 0.098 0.008 - 10.002 | 0.18
SW 0 0.002 | 0.033 0.149 0.158 0.013 0.002 | 0.36
WSwW 0 0 0.062 0.193 0.089 - 0.012 0.002 | 0.36
W 0 0.002 | 0.068 0.211 0.129 0.004 0 0.41
WNW 0 0 0.06 0.179 0.081 0.004 0 0.32
NW 0 0.004 | 0.049 0.191 0.052 0 0 0.29
NNW 0 0.002 | 0.021 0.054 0.027 0.002 0 0.11
Total: 0 0.044 | 0.938 1.739 0.872 0.067 0.008 | 3.67
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Section 5-Meteorological Data (cont.)

Table 4(cont.)

Percent of time at each Wind Speed and Direction
Period of Record:  Jan. 1, 2009 to Dec. 31, 2014

Stability Class: C - Slightly Unstable
Elevation: Ground Level Release
Wind Speed (mph) at 10m Level

Wind <1 |1-3536-75]|76-12.5 | 12.6-185 | 18.6-24.5 |>24.5 | Total:
Direction _
N 0 0.004 | 0.086 | 0.243 0.177 0.013 | 0.008 | 0.53
NNE 0 0.01 | 0.183 0.31 0.079 0.004 0 | 059
NE 0 0.023 | 0.15 0.102 0.031 0.01  |0.006| 0.32
ENE 0 0.023 | 0.1 0.044 0.021 0.012 | 0.002| 02
E 0 001 | 0.146 | 0.025 0.018 0 0o | 02
ESE 0 0.019 | 0.115 | 0.037 0.014 0 0o | 018
SE 0 0.006 | 0.181 0.054 0.016 0 0 | 026
SSE 0 0.006 | 0.106 | 0.351 0.11 0.01 0 | 0.8
S 0 0.004 | 0.066 | 0.101 0.021 0 0 | 0.19
SSW 0 0.002 | 0.041 0.119 | 0.154 0.017 | 0.004 | 0.34
SW 0 0 | 0094 | 0244 0.189 0.023 | 0.006 | 0.56
WSW 0 |0004| 0.11 0.252 0.139 0.01  |0.002]| 0.52
W 0 | 0.008]| 0133 0.277 0.165 0.008 0 | 059
WNW 0 | 0008 | 0127 | 0308 0.079 0 0 | 052
NW - 0 0.01 | 0096 | 0206 0.096 0 0 | 041
NNW 0 0.01 | 0.033 0.133 0.045 0.004 0o |02
Total: 0 |0145| 1.768 | 2.806 1.352 0.11  |0.027| 621
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' Section 5-Meteorological Data (cont.)
Table 4(cont.)
Percent of time at each Wind Speed and Direction
Period of Record:  Jan. 1, 2009 to Dec. 31, 2014
Stability Class: D - Neutral
Elevation: Ground Level Release
Wind Speed (mph) at 10m Level
Wind <1 1-35(36-75|76-125 | 12.6-18.5 | 18.6-24.5 | >24.5 | Total:
Direction
N 0 0.102 | 0.597 1.392 1.05 0.21 0.06 | 3.41
NNE 0 0.142 | 0.758 1.123 0.769 0.042 0.031 | 2.87
NE 0 0.161 | 0.528 0.57 0.405 0.046 0.025 | 1.74
ENE 0.001 0.137 | 0.348 0.346 0.347 0.092 0.008 | 1.28
E 0 0.121 | 0.392 0.303 0.353 0.094 0.013 | 1.28
ESE 0 0.148 | 0.489 0.289 0.163 0.035 0.002 | 1.13
SE 0 0.127 | 0.567 0.378 0.149 0.008 0 | 123
SSE 0 0.075 | 0.523 1.258 0.944 0.168 . | 0.054 | 3.02
S 0 0.106 | 0.686 0.805 0314 0.015 0 1.93
SSW 0 0.128 | 0.641 0.994 0.774 0.087 0.008 | 2.63
SwW 0 0.152 | 0.612 1.443 1.003 0.108 0.015 | 3.33
WSW 0.001 0.138 | 0.849 | 1.327 0.659 0.042 0.002 | 3.02
W 0 0.146 1.1 1.766 0.961 0.029 0.002 4
WNW 0 0.169 | 1.139 1.402 0.52 0.012 0 3.24
NW 0 0.164 1 1.404 0.489 0.021 0. | 3.08
NNW 0 0.098 | 0.655 1.21 0.387 0.039 0.006 | 2.39
Total: 006 | 2.117 | 10.886 16.01 9.286 1.048 0.225 | 39.58
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Section 5-Meteorological Data (cont.)
Table 4(cont.)
Percent of time at each Wind Speed and Direction
Period of Record:  Jan. 1, 2009 to Dec. 31, 2014
Stability Class: E - Slightly Stable
Elevation: Ground Level Release
Wind Speed (mph) at 10m Level
Wind <1 - 3.6-75|76-125 | 12.6-18.5 | 18.6-24.5 | >24. Total
Direction 3.5 5 :
N 0.005 | 0.302 | 0.672 0.53 0.173 0.021 0.012 | 1.72
NNE 0.004 | 0.245 | 0.564 0.447 0.058 0.013 0 1.33
NE 0.004 | 0.204 | 0.314 0.167 0.075 0.002 0 0.77
ENE 0.003 | 0.154 | 0.212 0.092 0.071 0.01 0 0.54
E 0.003 | 0.148 | 0.212 0.082 0.11 0.054 0.008 | 0.62
ESE 0.002 | 0.129 | 0.233 0.091 0.052 0.017 0 0.52
SE 0.003 | 0.163 | 0.456 0.273 0.079 0.004 0 0.98
SSE 0.004 | 0.192 | .0.452 0.84 0.291 0.029 0.019 | 1.83
S 0.005 | 0.292 | 1.375 0.839 0.166 0.004 0 2.68
SSW 0.005 | 0.441 1.19 0.661 0.154 0.015 0 2.47
SW 0.006 | 0.324 | 0.855 0.607 0.183 0.013 0 1.99
WSW 0.004 | 0.277 | 1.008 0.503 0.069 0.002 0 1.86
W 0.005 | 0.353 1.349 0.649 0.117 0.006 0.002 | 2.48
WNW 0.005 | 0.38 1.136 0.599 0.05 0.002 0 2.17
NW 0.005 | 0.319 | 1.069 0.48 0.073 - 0 0 1.95
NNW 0.004 | 0.252 | 0.593 0.203 0.058 0 0 1.11
Total: 0.065 | 4.178 | 11.692 7.063 1.779 0.193 0.04 | 25.01
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Section 5-Meteorological Data (cont.)
Table 4(cont.)
Percent of time at each Wind Speed and Direction
Period of Record:  Jan. 1, 2009 to Dec. 31, 2014
Stability Class: F - Moderately Stable
Elevation: Ground Level Release
Wind Speed (mph) at 10m Level
Wind <1 1-35(3.6-75]76-125 | 12.6-18.5 | 18.6-24.5 | >24.5 | Total:
Direction
N 0.002 | 0.151 0.162 0.043 0 0 0 0.36
NNE 0.001 | 0.094 | 0.106 0.019 0 0 0 0.22
NE 0.001 | 0.083 | 0.086 0.025 0 0 0 0.2
ENE - 0.001 0.076 | 0.064 0.024 0.014 0.002 0 0.18
E 0.001 | 0.079 | 0.077 0.027 0.01 0 0 0.19
ESE 0.001 | 0.077 | 0.111 0.045 0.016 0 0 0.25
SE 0.001 0.072 | 0.156 0.07 0.006 0 0 0.3
SSE 0.001 | 0.068 | 0.154 0.351 0.118 0.013 0 0.7
S 0.003 0.24 0.714 0.368 0.08 0.002 0 1.41
SSW 0.004 | 0.472 0.51 0.031 0.004 0 0 1.02
SW 0.005 | 0.454 | 0.334 0.023 0.002 0 0 0.82
WSWwW 0.005 | 0.495 | 0.368 0.015 0 0 0 0.88
w 0.005 | 0.416 | 0.637 0.015 0 0 0 | 1.07
WNW 0.003 | 0.307 | 0458 | 0.008 0 0 0 0.78
NW 0.004 | 0.333 | 0.466 0.012 0 0 0 0.82
NNW 0.003 | 0.202 | 0.165 0.002 0.002 0 0 0.37
Total: 0.042 | 3.618 | 4.571 1.075 0.251 0.017 0 9.57
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Section 5-Meteorological Data (cont.)
Table 4(cont.)
Percent of time at each Wind Speed and Direction
Period of Record:  Jan. 1, 2009 to Dec. 31, 2014
Stability Class: G - Extremely Stable
Elevation: Ground Level Release
Wind Speed (mph) at 10m Level
Wind <1 1-35|36-75|7.6-12.5| 12.6-18.5 | 18.6-24.5 |>24.5 | Total:
Direction
N 0.001 | 0.058 | 0.025 0 0 0 0 0.08
NNE 0.001 | 0.034 | 0.028 0 0 0 0 0.06
NE 0.001 0.03 0.01 0.008 0.002 0 0 0.05
ENE 0.001 | 0.029 | 0.018 0.008 0.012 0 0 0.07
E 0.001 | 0.033 | 0.029 0.02 0.008 0 0 | 0.09
ESE 0.001 | 0.039 | 0.058 0.021 0.004 0 0 0.12
SE 0.001 | 0.034 | 0.066 0.029 0.002 0 0 0.13
SSE 0.001 | 0.052 | 0.095 0.167 0.054 0 0 0.37
S 0.002 | 0.116 | 0.424 0.316 0.057 0 0 0.91
SSwW 0.005 | 0.256 0.11 0.006 0 0 0 0.38
SW 0.005 | 0.258 | 0.189 0 0 0 0 0.45
WSW 0.006 | 0.481 | 0316 0 0 0 0 0.8
w 0.008 | 0.586 | 0.609 0 0 0 0 1.2
WNW 0.007 | 0.353 | 0.401 0 0 0 0 0.76
NW 0.003 | 0.104 | 0.108 0 0 0 0 0.22
NNW 0.003 | 0.07T | 0.016 0 0 0 0 0.09
Total: 0.048 | 2.534 | 2.498 0.574 0.139 0 0 5.79
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Section 5-Meteorolo gical Data (cont.)

Table 5
Percent Wind Direction by Stability Class

Wind Stability Class

Direction A B C D E F G Total
N 0.48 0.28 0.53 34 1.72 0.36 0.08 6.86
NNE 1.45 0.37 0.59 2.9 1.33 0.22 0.06 6.89
NE 1.03 0.19 0.32 1.7 0.77 0.2 0.05 4.3
ENE 0.61 0.12 02 - 1.3 0.54 0.18 0.07 3
E 0.57 0.11 0.2 1.3 0.62 0.19 0.09 3.06
ESE 0.52 0.12 0.18 1.1 0.52 0.25 0.12 2.84
SE 0.5 0.14 0.26 1.2 0.98 0.3 0.13 3.54
SSE 0.33 0.25 0.58 3.0 1.83 0.7 0.37 7.08
S 0.08 0.07 0.19 1.9 2.68 1.41 0.91 7.27
SSW 0.24 0.18 0.34 - 2.6 247 1.02 0.38 . 7.26
SW 0.71 0.36 0.56 33 1.99 0.82 0.45 8.22
WSW 1.04 0.36 0.52 3.02 1.86 0.88 0.8 8.48
w 1.11 0.41 0.59 4 2.48 1.07 1.2 10.86
WNW - 0.77 0.32 0.52 3.24 2.17 0.78 0.76 8.56
NwW | 0.59 0.29 0.41 3.08 1.95 0.82 0.22 7.36
NNW 0.13 | 0.11 0.22 2.39 1.11 0.37 0.09 4.42
TOTAL 10.17 3.67 6.21 39.58 25.01 9.57 579 | 100
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Section 5-Meteorological Data (cont.)
Table 6
Percent Wind Direction by Wind Speed
. Wind Speed in mph
Wind <1 1-35 |36-75| 76- 12.6 - 18.6 - >24.5 Total:
Direction 12.5 18.5 245
N 0.008 0.617 1.612 2.466 1.773 | 0.299 0.082 6.86
NNE 0.006 0.525 1.927 3.075 1.251 0.069 0.033 6.89
- NE 0.006 0.515 1.587 1.483 0.602 0.066 0.031 4.3
ENE 0.006 0.433 1.178 0.763 0.498 0.118 0.01 3
E 0.005 0.399 1.345 0.615 0.524 0.148 0.021 3.06
ESE 0.004 0.422 1451 |. 0.669 0.249 0.052 0.002 2.84
SE 0.005 0.402 1.795 1.064 0.262 0.012 0 3.54
SSE 0.006 0.393 1.44 3.38 1.577 0.22 0.073 7.08
S 0.01 0.758 3.285 2.527 0.665 0.023 0 7.27
SSw 0.014 | 1.301 2.52 1.937 1.328 0.137 0.014 7.26
SW 0.016 | 1.192 2.158 2.785 1.866 0.172 0.029 8.22
WSW 0.016 1.395 2.846 2.806 1.322 0.087 0.01 8.48
W 0.018 1.511 4.016 3.495 1.773 0.057 0.004 10.86
WNW 0.015 1.217 3.41 2.988 0.917 0.02 0 8.56
NW 0.012 0.94 2.856 2.697 0.822 0.021 0 7.36
NNW 0.01 0.635 1.522 1.66 0.556 0.045 0.006 | 4.42
Total 0.161 12.655 | 34.944 | 34404 | 15.979 1.545 0.312 100
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Section 5-Meteorological Data (cont.)
Table 7
Percent Speed by Stability Class
Speed Stability Class
(mph) A B C D E F G Total
<t 0 0 0 0.006 0.065 0.042 0.048 0.161
1-35 0.227 0.177 0.524 422 6.601 4.625 3.303 19.677
36-7.5 | 2.591 0.938 1.768 10.886 11.692 4.571 2.498 34.944
7.6 - 5.137 1.739 2.806 16.01 7.063 1.075 0.574 34.404
12.5
12.6 - 23 0.872 1.352 9.286 1.779 0.251 0.139 15.979
18.5
18.6 - 0.11 0.067 0.11 1.048 0.193 0017 |- O 1.545
24.5
>24.5 0.012 0.008 0.027 0.225 0.04 0 0 0.312
Total: 10.17 3.67 6.21 39.58 25.01 9.57 5.79 100
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Section 6 - Errata data

There are no errata corrections from prior years reports in 2015
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Section 7 - Cﬁanges to Zion Station Liquid Radwaste System Gaseous Effluent Treatment and
Monitoring Systems.

Summary: All of the changes to the Liquid Radwaste System were evaluated and were either
system improvements, had the effect of lowering the dose to the public, or had no impact on dose
to the public. There was no change to the Gaseous Effluent System. There were changes to the
continuous liquid process monitoring system, the liquid effluent batch release system, and the
associated liquid dilution flow system as follows:

1. Turbine Building Fire Sump continuous effluent monitor system: All potential
radioactive inputs from the auxiliary building and fuel handling building were removed
from the turbine building fire sump prior to removing OR-PR25. The potential inputs
(spent fuel pool secondary cooling water quality system monitor blow down and air
conditioning condensate drains from the aux building) were removed. An evaluation was
performed to determine impact of minute quantities of historical radioactivity found in
the turbine building, no activity could be detected greater than ODCM required lower
limits of detection. With no potential for any future introduction of radioactive material
into the fire sump and historically no detectable traces of radioactive material from the
turbine building floor drains, it was determine OR-PR25 was no longer required. There
was no change in the flowpath or system structural piping. The fire sump discharges to
the Waste Water Treatment Facility (WWTF) for processing. The compositor in this
flowpath is sampled and analyzed weekly for radioactive material and a quarterly
composite is sent to an offsite laboratory for analysis as was previously done.

2. Lake Release Tank liquid effluent batch release system: With the high concentration of
Boron in the Spent Fuel Pool, the Boron concentration was the limiting component of
batch releases. New calibrated low flowrate flowmeters had to be installed to ensure the
flowrate of the discharge was within the calibrated range of the instruments. One
flowmeter was installed for each Lake Release Tank, and an additional common
discharge line flowmeter was installed as a backup. ORT-PR04 failed in February of 2015
and an entirely new liquid radwaste effluent monitor was designed with higher
capabilities than the previously used monitor. This monitor was designed, constructed
and tested and was found to outperform the previous liquid radiation monitor. The liquid
radwaste discharge line which entered the Unit 2 discharge tunnel was extended to travel
the entire length of the discharge tunnel, inside the tunnel, to allow final status survey of
the discharge tunnel. The new location of the liquid effluent discharge is approximately 5
feet downstream of the dilution flow at the valve house area.

3. Dilution flow system: The service water system with a minimum flowrate of 2500 gpm.
was replaced with a new dilution flow pump with a minimum output of 10,000 gpm. This
change was done to allow for a larger discharge flowrate while still maintaining the
Boron concentration within Federal limits.

All applicable changes have been evaluated in accordance with 10CFR 50.59 by ANSI qualified
technical review personnel. Doses to members of the public have been evaluated during system
design to ensure that the system continues to maintain doses to the public and workers are as low
as reasonably attainable and well within limits.

The Engineering Change packages (ECNs) for the system changes are included in Attachments
2-5.
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Section 8 — Correction Action for Inoperable Rad Monitor

ORT-PRO4 Liquid Effluent Radiation Monitor Inoperable for > 30 days

Per ODCM 12.2.1.A.3:

3. Restore the inoperable effluent monitor to OPER ABLE status within 30 days, if unsuccessful,
explain in the next Annual Radioactive Effluent Release Report the reasons as detailed in Section
12.7.2 and perform a review to determine course of action to restore to OPERABLE status.

ORT-PR04 became inoperable on 2/20/2015. Batch releases from the Lake Release Tanks
continued in accordance with ODCM surveillance requirements listed in Table 12.2-1. During
the period of inoperability, every attempt was made to locate and acquire repair parts for the
radiation monitor. Due to the age of the equipment, it was not possible to locate the parts needed
for repair. After review, an alternate plan of restoring the radiation monitor to operable status
was determined. Identical detector elements were available from Ludlum instruments and on-
hand Zion Station repair parts. The malfunctioning meter was removed from ORT-PR04 and an
adapter interface was redesigned and tied into the alarm system. Additional features were
available that were not present in the old system. The new monitor was tested and new
efficiencies calculated. Calibration parameters and alarm setpoints were created. The work
resulted in an overall improvement to the system and was verified to outperform the old monitor.
Additionally, repair parts are available to the new system for future maintenance. ORT-PR04 was
declared operable on 9/9/2015.
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Section 9 List of Changes to the ODCM

In accordance with ODCM section 12.7.3.1.c. Many changes were made to the ODCM,
including an interim change for post-fuel transfer operations and a finalized change for post-fuel
transfer operations. A summarized list of the changes is presented here, along with a complete

copy of the current ODCM.
1. Ch.12Rev 29
Page Section Change Summary .
1241 PDTS changed to QAPP Appendix B
12-iii TOC 12.4 Removed Dose-Noble Gases, 1-131,1-133
12-3 12.1.26 Added definition for unventilated building releases
12-3 12.1.27 Removed line stating effects on noble gas and iodine.
12-4 Table 12.1-1 | Removed duplicate notation on REMP program frequency limitation.
12-5 12.2.1.C Removed notation ‘within the plant’ to broaden bases to entire site.
12-6 Table 12.2-1 | Removed words (Boric Acid Tanks (BAT). Added note related to
’ surveillance 1. _
12-7 Table 12.2-1 | Surveillance 1, removed limitation of 14 days for inoperable monitor
12-8 Table 12.2-2 | Removed words Boric Acid Tanks (BAT)
12-9 12.2.2.C Removed words ‘within the plant® to expand bases for entire site.
. Removed the word ‘record’ as printer function is unavailable.
12-11 Table 12.2-3 | 2R-PR49A(Channel 1) renamed to 2R-PR49. Removed 2R-PR49E
(channel 5) entirely. Removed Fuel building monitoring section. (ORT-
AR13, ORT-AR21, ORT-AR22, ORT-AR24)
12-12 | Table 12.2-3 | Surveillance 8: Removed ‘operations’ as chemistry personnel are
qualified to perform this surveillance. Changed ‘station review’ to
‘review’ Changed ‘panel’ to ‘equipment’. Surveillance 10: Deleted,
Surveillance 11-3 deleted (covered by surveillance 8), Surveillance 12:
Deleted, Surveillance 13: Deleted
12-13 Table 12.2-4 | 2R-PR49A (Channel 1) renamed to 2R-PR49. Gas Activity Monitor
2R-PRA49E (channel 5) deleted. Fuel Building Momtormg ORT-
AR13,21,22,24 deleted.
12-14 | Table 12.2-4 | Changed control room alarm annunciation occurs to ‘alarms occur.’
Deleted note (3) and (4)
12-15 12.3.1.A.1 Deleted ‘For dissolved or entrained noble gases sentence.
12-17 | Table 12.3-1 | Deleted page
12-18 | Table 12.3-2 | Deleted (Boric Acid Tank) verbiage. Deleted sampling and analysis
requirements for dissolved and entrained noble gases.
12-24 124.1.A 12.4.1.A.1. Deleted. 12.4.1.A.2. Removed 1-131, I-133. 12.4.1.C

removed 3000 mrem/year to the skin noble gas dose calculation.
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Page Section Change Summary ‘

12-25 | Table 12.4-1 | Moved Unit 2, FHB, AB sample requirement to combine with Unit 1
requirements. Added modular HEPA ventilation requirements (if
applicable). Removed sampling and LLD limits for noble gas.

12-26 | Table 12.4-1 | Removed Unit 2, AB, FHB sample requirements and moved to Unit 1.
Added note to explain sampling requirements for unventilated releases.
Deleted note using old unventilated releases definition.

12-27 | Table 12.4-1 | Deleted notes: d, g, I, j

12-28 12.4.2 Deleted entire section. Dose-Noble Gas

12-29 12.4.2.C Deleted section- Bases of dose-noble Gas

12-30 12.4.3 Deleted 1-131, 1-133 '

12-32 12.4.4.A Deleted 1,2 mrad gamma, beta dose from noble gas.

12-37 | Table 12.5-1 | Changed 30 TLD stations to 31 TLD stations. Deleted ISFSI Indicator
TLD locations.

12-39 | Table 12.5-1 | Added 5. Vegetation, sampling frequency and type of analysis

12-41 Table 12.5-2 | Added Vegetation reporting activity concentration

12-42 | Table 12.5-3 | Added Vegetation LLD concentration.

12-45 12.5.2 A. Added a nearest garden census must be performed, C. Removed
from Bases that a nearest garden census is not required.

12-49 12.7.2.1 Changed Tech Specs. to QAPP -

12-51 12.7.3.1 Changed Tech Specs. to QAPP

2. Ch.12 Rev 30

Table 12.3-2

Page Section Change Summary

12-6 Table 12.2-1 Removed OR-PR25, changed Turbine Building Fire Sump to WWTF
12-7 Table 12.2-1 Deleted Surveillance 2

12-8 Table 12.2-2 Removed OR-PR25 changed Turbine Building Fire Sump to WWTF
.12—1 8 | Table 12.3-2 Changed Turbine Building Fire Sump to WWTF

12-20 Changed Turbine Building Fire Sump to WWTF
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Change Summary — Post Fuel Transfer Operations re-write

Consolidation of all Chapters and appendices into a single document.
Removal of Exelon generic information that is not applicable to Zion
such as river flows and boiling water reactor requirements. Removal of
requirements to maintain meteorological tower. Groundwater sampling
surveillances added. Added gaseous effluent considerations for future
open-air demolition. Remove requirement to monitor tritium from vent
stack as the tritium in water volumes is released via liquid effluents.
Aerial site photographs and maps have been updated to better illustrate
TLD placement locations. 14 day limitation for OOS O0R-PR04 had
been changed to 30 days.
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3. ODCMRev0
Page Section
All All

4. ODCM Rev 1

Page Section

Change Summary

35 10.1.2.1 Clarified description of Aux Building Vent Stack Effluent Monitor
39 10.4.1 Editorial change, clarified wording

39 10.4.2 Editorial chénge, clarified wording

59 Table 12.2-1 Added OFI-WDOO05A and OFI-WDO006A low flow flowmeters

61 Table 12.2-2 Added surveillance and calibration requirements forOFI-WDO005A

and OFI-WDOO6A

64 Table 12.2-3

Clarified surveillance 8§ for 1&2 LP-084 panel sample pump
operation requirements.

69 Table 12.3-2

Added wording to clarify WWTF compositor sampling required only
during release.

71 Table 12.3-2

Clarified section f to require WWTF only during system operation.

5. ODCM Rev 2

Page Section

Change Summary

44 Table 11-1.1

Changed location of Air Sampler Z-03 from 0.25 miles sector
R(NNW) to 0.2 miles sector BONNE)

45 Table 11-1.2.b. | Changed location of TLD Z-03-1 and 2 from 0.25 miles sector
R(NNW) to 0.2 miles sector B(NNE)

50 Figure 11-1a Revised inner ring REMP map to correct sector labels. REMP sample
location Z-03 moved. MET tower removed from map. -

51 Figure 11-1b Re-added REMP outer ring sample locations.

57 12.2.1.A Added time frame of actions to take in inoperability of liquid effluent

monitor referenced by section 12.7.2




ZionSolutions LLC
ZS-2016-0042: Attachment 1

Page 47 of 48

Page Section Change Summary

58 Table 12.2-1 Added OFIT-SW54B flowmeter for high capacity dilution pump.

59 Table 12.2-1 Added verbage to indicate the surveillance applies to the applicable
(High or Low flowrate) flowmeter.

60 Table 12.2-2 Added OFIT-SW54B

61 122.2.A Moved verbage for inoperable rad monitor reporting requirements
reference by section 12.7.2 to this section from surveillance 8
requirement as it is more appropriately located in the Action section.

63 Table 12.2-3 Removed verbage for returning channel to operable status time
requirements from surveillance 8 to relocate to section 12.2.2.A
where it is more appropriately described.

97 12.7.2 Permanently Defueled Tech Spec change to QAPP App. B

6. ODCMRev 3

Page Section -Change Summary

58 Table 12.2-1 Added 0FI-WDO007 common discharge flowmeter

60 Table 12.2-2 Added surveillance for OFI-WD007

7. ODCM Rev 4

Page Section Change Summafy
58 Table 12.2-1 Deleted SW54 and 54B service water ﬂowmeters.
Added OPI-SWO01A and OPI-SWO01 Pressure Gauge
59 Table 12.2-1 Added Surveillance 2 for Service Water Pressure gauge inoperability.
60 Table 12.2-2 Deleted SW54 and SW54B flowmeters.

Added 0PI-SWOIA and OPI-SWO01 service water pressure gauge.

Modified note 4 to indicate pressure gauge verification once per day
and to estimate dilution flow once per day.

8. ODCM Rev 5

Page Section Change Summary
56 Table 12.1-1 Deleted Four-Hourly notation for frequency of every 4 hours.
58 Table 12.2-1 Editorial correction OPI-SWO01A and OPI-SWO01 are listed as

Discharge pressure flow indicators.

Note ** added to clarify either pressure indication may be used to
apply to minimum channels operable.

Changed surveillance requirement to surveillance 3.
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Page Section Change Summary

59 Table 12.2-1 Deleted Surveillance 2 for Service Water Pressure gauge.

60 Table 12.2-2 Editorial correction OFI-WDO0O07 should be listed under common

discharge
Editorial correction OPI-SWO01A and OPI-SWO1 are dilution flow
pressure indicators.

Modified note 4 to indicate pressure indicators shall be checked once
per day and pump curves used for flow estimation during lake release
tank releases. ' '

Attachment 6 is a complete copy of Zion Stations Current ODCM.
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NEP-08-01
Revision 1

Engineering Change Notice
(Part 1)

| | EONNo. 400577
ISSUANCE: X FOR CONSTRUCTION [JFOR COMMENT  Page: _ 1 of g

4"‘
Station: __ZION . _ ] Safety Related Design Change No. _400576 0:“
Affected Unit: Unit 2 and Common X Non-Safety Related Project No. (ifappl): .

' O Regulatory Supp ID No. (ifappL):
Changes to a previously Approved ECN [J System: WD

Description of Design Change Request:

Problem Statement
Liquid Radioactive Waste System (LRWS) effluent has been discharged into the Unit 2 Circulating Water System (CW)

Discharge Tunnel on the west end of the tunnel. This release point has added water to the tunnel that is borated and will need
to be diluted prior to release to the lake to meet the Illinois Environmental Protection Agency National Pollution Discharge
Elimination System (NPDES) Permit. The NPDES permit lirnit for boron is 1 ppm. The current SFP water boron
concentration is approximately 2,000 ppm. The current release point does not support the D&D schedule if the effluent
discharge point remains on the west end of the tunnel due to having to process (dilute) the borated water released into the -
tunnel. There is approximately 720,000 gallons of this highly borated SFP water that would be released into the Unit 2 CW

Discharge Tunnel. The milestone for isolating the Unit 2 CW Outlet Isolation valve is 1/1/16. Utilizing the current release

point on the west end of the tunnel will not meet the schedule milestone. . 1
. !

:

Resolution
To minimize the further addition of LRWS effluent into the west end of the Unit 2 cw stcharge Tunnel the LRWS

discharge hose will be extended to the east end of the tunnel. The installation of an extension hose onto the existing LRWS
discharge hose from the west end of the tunnel and route it inside the tunnel to the east end of the tunnel. The extension hose
will be routed in the CW tunnel and the effluent release point will be placed past the dilution source near the Unit 2 CW
Discharge Isolation Valve. This will prevent further input of borated water into the tunnel. This will also allow additional
time to release the borated water currently in the tunnel to the environment that has not reached the Service Water (SW)

dilution point on the west end of the tunnel.

Technical Review Letter TR-002-2015 and 50.59 Screening SCR 2015-008 completes the engineering and hcensmg

justification for this ECN .
Reason for Design Change: = Change and action required (Provide reason for change, specific actions required, attach supporting documents, as applicable).

Minimize futnre LRWS effluent from being released to the west end of the discharge tunnel. This will shorten the duration
to remove the current LRWS effluent in the tunnel while still meeting the TB demo and tunnel FSS milestones.

INTERFACING COMMENTS by:

Design Group or
Discipline

Elect/1&C
Mechanical
Structural
Others
Others

Name of Commenter (Printed) | Signatire of Commenter Date ‘CorNC

N/A

N/A
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Prepared by: QLDBL%L_%"
Date: '-26"/4'

Reviewed by:

Dute: d7/24f20 Y5

T Amal/‘d m@ Approved,by:,(?jmﬂ Epﬁ;/

Date: | [285/20t5

All affected design documents revised by (date):

Verified by:

Date:

ECN No.:

Design Change No.: 400576
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Page No.:

400577
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Engineering Change

000

EC Number 0000400577

‘tatus/Date REGISTER 01/12/2015
.acility ¢ ZIN _
DCP MOD

Type/Sub-type:

lllllﬂlllllllﬂillﬂl_lllllllllllillli!illlllllllllllllllliﬂlllll!l!llllll

Print Date:

4« Exelon.
Page: \-5/“ 1‘b

02/02/2015

BEC Title: LRWS RELEASE HOSE EXTENSION FROM U2 TB SW STANDPIPE TO U2 CW DISC
HARGE VALVE HOUSE
TYPE: ECN
Mod Nbr : 400576 KW1l: NS KW2: KW3: Kw4 : KW5:
Master EC : N Work Group : Temporary : N
Outage : N Alert Group: CFILE Aprd Reqd Date:
WO Required : Image Addr : Exp Insvc Date:
Adv Wk Appvd: Alt Ref. - Expires On
Auto-Advance: N Priority : Auto-Agbuild : N
Caveat Outst: Department Discipline :
Resp Engr : GARY XXINACTIVE-MACGREGOR
 Location :
Affected Documents List
Sub- -
Fac Type Type Document Sheet Ops Rvw’ Pri Inc
IN DWGC M-31 ) N Y N
Minor Rev: : ‘ Major Rev: Updt Due:
Title: DIAGRAM OF CIRCULATING WATER PIPING - UNI'I_'S 1 & 2
ZIN DWGC M-49 1 N Y N
Minor Rev: Major Rev: Updt Due: '

Title: DIAGRAM OF WASTE DISPOSAL SYSTEM (LIQUID) MONITOR AND

DISPOSAL SYSTEM
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Part 4
Construction Support Information

Recommended Installation Steps
1. Prepare for diving activities( i.e. Build Scaffold, Remove grating at air vent on U2 CW Discharge Valve House Vent Shaft,

Remove instruments from air vent on U2 CW Discharge Valve House, safety plans, diver retrieval rig, pull rig, lay hose strings

out, couple hoses, gang hoes, etc.)
Cut hole in U2 SW Stand Pipe per below photo. Field to determine size. Clean up/smooth off edges of hole to prevent damage

to hose during pull evolution. Location is Unit 2 Turbine Building 592’ Row/Column F-9

[Unit 2 TB SW
Stand Pipe

.....

P74 4 o0 577

]

3.Have diver feed pull rope through the tunnel. Diver will most likely enter the tunnel on the east end of the Unit 2

CW Discharge Tunnel into the air relief shaft.
4.pPull hose gang through the tunnel. Reference Mark ups on M-101, M-49 Sht 1 and M-31. Divers may need to

assist in pull.

5.Configure and tie off hoses.
6.For LRWS discharge hose add test ends and perform a hydro or pressure decay test at ~100 psi to verify no leaks.

7.1n TB connect LRWS discharge 3" hose to existing 2" LRWS hose.

EC 400577 Prepared By: 8-“’ -Bbv“ Date: _[ ~26~1 ; Reviewed By: -ﬁéj/"‘) Date: & 7//: {/l orS

Page Sof }22 _,
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i 1 A ! — . . . - {A , AT U\ 40057 i
AR CW Tunnel Section View Looking South | (? —fEal . West}— pueéor {22 ¥
B ; . Jm Excerpt Matk Up for installation
. : : e;ared by ﬁ@ Date V-267¥%
Recommended End point for 6" hose, 3" Recirc/ | ' leviewed byiﬁw mgm Date. o1 ‘/4'/-"9'
Fsuction hose, sample hoses and spare pull rope | | |1 P =i
kol o R ol = RE—
K_/\- - F - . et - o ﬁ(} 2 Tunnel Ent ‘}
e _ " Approximate/Recommended End points 4 UnNnet cniry
"tﬁ‘:“;.".“: | e - _for sample hoses 1/4. 1/2 & 3/4 through ' RO Conicr ipomt for LWRS |
B ra : —tunnel e s " e Hose J
- ‘ L7 A = ' and spare pull |
= anad -y i [ana spare pull |
W ) AL :—en_-ut-c.L;'}'] z(_j;‘rope (SWstand |
Hose End L : /"\_\—-ﬁsa\&.-_-: \ \ LA — : —F=pipe) .
tmust be [/ Initial route for | mACE -
minimum of LRWS \ ~
£ ft east of [Recommended l!
Wbk I T d:schar g = .
e : : . [approximate End Point
| Hose gang may be pulledon | Jfor 6" recirc hose and !

. Hose

fiow into the S 7elat
Jtunnel

discharge 1RgEe "’"“"""“"""‘ ';!'elther side of tunnel supportin | & vvei3" recircdsuctoin hose

pipe R f—"ﬁ% thxs area Ref B-100 | j {

-

EC 400577 PrepmdBy'SM/ L. Date: _(~%-{7  Reviewed By: j; /&w(n/ Date: 0//1 0’/"’5
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8" recire fine, 3'

o dn pe
& . G- -
a; U— E . Existing 36 East West e
\ . | future pull rope

access manway /

pipe to CW tunnel
iocation

— 1% “GRATING
_yEL 000"

:
-t
|
<
|

“DIA . MAN ENTRY
Fi m,m: LRWS [ é arge H 1se ; ND mqa

after access window is cut .
IELD 71 CW pipe (; W er A ¢ »fL\»’ & 8
””nt ;charge Isolation Valve and m"t-l_.j /
cle .>d Must be . »
)EN: E‘i minimum of 5 ft g .n}:'. f)‘«!uikm E‘- 5

eEE SUPPORT DETAIL'R"
HWL/EL.5 g3=0 (STATIC)

o

:‘LWL EL. 575'-7'(3TA7© )(
_ e om-pm_r———i

E:unmsmv CONDENSER .
‘ECN 40057K7-» e | |
-jPage 7 of iz = "

AL RING

1M-101 Mark Up for installation clarity Yy | A
Initial LWRS Discharge Hose route, Up through

és E! ; é! é v P ZG./ '] -~ ) oA L
Vi Date' ! g CW Acess manway and then back down to open
. : VI A - y : - s
. -ﬂ/pj CW. dtschafgg Vaive, Secu{e., at top <o .»t can ‘bi_, Hose Gang route
- - A retrieved at a later date for future re-routing. Must

P Date: opté/sers
. - . be 5 ft past dilution point
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BY OTHERS
£EL586'-0

A
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{
\
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JReviewed B
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Work Order #: _01801664

| Bill Of Material
Job Name: _LRWS Hose Extension in U2 CW Tunnel

Requestor: __Stan Mastalerz'/ Lee DuBois

13t

Purchase Order #:
WBS #: Quality Level:
Activity #: | EC#:.__400576 / 400577
Item Description Size Item# Vendor | Substitutz ¥Y/N | QTY | PRICE COMMENTS
Hose Recirculation, 6 75 psi minimum working pressure. 6" Spiraflex Red | Goodyear | N ,500 May come in shorter
Goodyear Spiraflex Red Medium Duty Medium Duty + lengths, typically 300 fi,
o min this is acceptable.
Hose LRWS Discharge, 3 100 psi minimum working 3 Versiflo 150 Goodyear | N 600 May come in shorter
pressure and vacuum rated. Goodyear Versiflo 150 ‘ f1 lengths, typically 100 ft,
total this is acceptable
Hose contingency, 3”, 100 psi minimum working pressure 3" Versiflo 150 Goodyear | N 600 May come in shorter
and vacuum rated. Goodyear Versiflo 150 # lengths, typically 100 ft,
total this is acceptable
Hose Sample #1, 1-1/4”, 100 psi minimum working pressure | 1-1/4" | Versiflo 150 Goodyear | N 450 May come in shorter
and vacuum rated, Goodyear Versiflo 150 ft lengths, typically 100 &,
: min this is acceptable
Hose Sample #2, 1-1/4”, 100 psi minimum working pressute | 1-1/4" | Versiflo 150 Goodyear | N 300 .May come in shorter
and vacuum rated, Goodyear Versiflo 150 ft lengths, typically 100 f,
min this is acceptable
" | Hose Sample #3, 1-1/4”, 100 psi minimum working pressure | 1-1/4" | Versiflo 150 Goodyear [ N 150 May come in shorter
and vacuum rated, Goodyear Versiflo 150 £t lengths, typically 100 f,
| min this is acceptable
Hose couplings, 6”, shank to shank, Brass, Steel or SST 75 6" Mcmaste | Y 2
psi minimum working pressure. r Carr,
Goodyear
T : or similar
Hose couplings, 3", shank to shank, Brass, steel or SST 100 | 3* 53605K150r | Mcmaste | Y 10
psi minimum working pressure 53805K67 or | h carp or .
53605K36 or similar
' Similar N
Hose Coupling, shank to shank, 1-1/4” Brass, steel or SST 1-1/4" | 53605K1l1or | Mcmaste | Y 8
100 psi minimum working pressure 53605K64 or rr or
53605K. f 2
&C 400577 Prepared By: ey _ L2k Date: |~2 &5 _ Reoviewed By: __ Wy Date: g//2E/2 075
Wage 8 of}é" f D‘




-— 53605K33t” | similar '
similar
Cam and groove coupling Plug with shank congection, tyvpei M #3 x | 52155K146 or | Mcmaste 1
E. #3 coupling by 2” hose. Brass, Steel or SST 100 psi on Similar " p Carr or i
um working £ ° _ . similar
Cam and groove hose coupling type C sockets with shank #3 > | 52155K37or | Memaste 1
connection 3” hose by #3 coupling with locking levers, 3" 53015K37 0t | n carr or
Brass, steel or SST. 100 pst minimum working pressure similar | similar _
: }/,ow p;o(ﬁle Hosc.:isgind Clan;pé/:lente‘;g:nchblzose cla;mps ' ’,7/4” X ggggllgg or I(\:»IcMaster 100 May come in.multipie
4? x 7”(min inside diameter) Galvanized carbon steel or » ; or arr or i : ;
_ : iece |. ces per vendor P
SST 5655K28 or | similar P o pieces per vendor PN
5655K48 or
similar
3 | Heavy Duty Ratchet Action Banding tool 14 5657K42 or McMaster
S : similar Carr or
, { similar . )
4 | Pull Rope, Low-Stretch Polyester, Minimum strength 4000 3" op | 3789T190r * | McMaster 600
| 1bs. 3/4” Extra-Strength Double Braid or 1” Lightweight 1" 8878T77 or { Carror £+
Blend or similar similar similar | min
5 | Contingency Pull Rope, Low-Stretch Polyester Minimum 3" or | 3789T19 or McMaster 600 -
strength 4000 Ibs. 34 Extra-Strength Double Braid or 1” 1" 8878T77 or { Carror ft
Lightweight Blend or similar _ similar similar min
9 Special tooling. Capstan Rope Winch/puller. May be able to 1500 2
rent. Not permanent part of installation. As determinedby | |p pull
D&D and dive contractor. min
w | Misc pull hardware (i.e. hose/cable support grips; Kellem

grips, shackles, rope pulleys, et<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>