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1.0 INTRODUCTION

The Radiological Environmental Monitoring Program (REMP) is conducted in
accordance with Chapter 4 of the Offsite Dose Calculation Manual (ODCM).
REMP activities for 2012 are reported herein in accordance with Technical
Specification (T5) 5.6.2 and ODCM 7.1,

The objectives of the REMP are 10:

1) Determine the levels of radiation and the concentrations of radioactivity in the
environs and:

2) Assess the radiological impact (if any) 10 the environment due to the operation
of the Edwin I. Hatch Nuclear Plant (HNP).

The assessments include comparisons between the results of analyses of samples
obtained at locations where radiological levels are not expected to be affected by
plant operation (control stations), arcas of higher population (community stations),
and at locations where radiological levels are more likely to be affected by plant
operation (indicator stations), as well as comparisons betwecn preoperational and
operational sample results,

The pre-operational stage of thc REMP began with the establishment and
activation of the environmeatal mopitoring stations in January of 1972, The
operationul stage of the REMP began on Scptember 12, 1974 with Unit | initial
criticality.

A description of the REMP is provided in Section 2 of this report.  An annual
summary of the results of the analyses of REMP samples is provided in Section 3.
A discussion of the results, including assessments of any radiological impacts
upon the eavironment, and the results of the land use census and the river survey,
are provided in Section 4. The results of the Interlaboratory Comparison Program
(ICP) are provided in Section 5. Conclusions are provided in Section 6.
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2.0  REMP DESCRIPTION

A summary description of the REMP is provided in Table 2-1. This table
summarizes the program as it meets the requirements outlined in ODCM Table
4-1. It details the sample types to be collected and the analyses to be performed in
order L0 monitor the airborne, direct radiation, waterborne and ingestion pathways,
and also delineates the collection and analysis frequencies.  The sampling
locations (stations) specified by ODCM 4.2 are depicted on maps in Figures 2-1
and 2-2. These maps are keyed to Table 2-2 which delincates the direction und
distance of each station from the main stack.

REMP samples are collected by Georgia Power Company's (GPC) Environmental
Laboratory (EL) personnel. The same lab performs all the laboratory analyses at
their headquarters in Smyma, Georgia.

(3
s
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TABLE 2-1 (SHEET 10f3)

SUMMARY DESCRIPTION OF RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Exposure Pathway | Approximate Sampling and Type of Analysis and Frequency
and/or Sample Number of Sample | Collection Frequency
Locations
1. Airhome [ Continuoys operation | Radioiodine canister: I-131 anadysis. weekly,
Radioiudine and of the sampler with
Particulates sampic collection Particudate sampler: anadyze for gross beta radiouctvity not fess
weekly. than 24 hours following filter change, weckly: perform gamma
isotopic analysis on affected smmple when gross beta activity is
10 times the yearly mean of controf smmples; and composiwe (by
{ocation) for yamma isotupic anadysis, quarterly.
2. Direet Rudiation 37 Quarterly Gamma dose, guarterly.
| 3. Ingestion . e e e e e
Mik (a} i Semimonthly Gamma isotopic and J-131 analysis. semimonthly.
FishorClams (0) |2 Scfnimuﬁi}{ﬂy ' ‘Gamma i:xbmpic 'z'i'nulysi's- on cdible p(iri'i'(u:s,m,éé'rrx'i;;iﬁ'ua;lIS’,
" Grass or Leaty 3 ' Monthiy dun"ng © T Gamma is'ul'npié analysis, monthly. (¢}
Vegetation growing season.

4 Waerborne 5 S O O DO

Surface 2 Composite sample Gumma isotopic analysis, monthly. Composite (hy location)

collccted monthly, {d) | for titium unalysis, quarterly.
Sediment |20 T Semiannually. | Gamma sotopic analysis, semianoually,
E1-8
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TABLE 2-1 (SHEET 2 0f 3)

SUMMARY DESCRIPTION OF RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Figure 2-3, and
Figure 2-4

pumyp used to sample
GW welis; grab
sumple from yued
druins and ponds

Exposure Pathway | Approximate Sampling and Type of Analysis and Frequency
and/or Sample Nurber of Sample | Collection Frequency
| Locations
Drinking Water One sample of river | River water collected 1-131 analysis nn cach sample when hiweekly collections are
e &) water near the intihe | near the intake will be | required. Gross beta and gamma isotopic analysis on cach
and one sample of a composite sample, sample; composite (by locotion) for tritium anal ysis. guarterly.
finished water from | the finished water will
cach of onc to three | be a grab sample.
of the ncarest water | These samples wili he
supplics which could | collected monthly
be affected by HNP | unless the calculaled
discharges. dose due to
consumption of the
walter is grester than 1
mremyeur; then the
colleetion will be
biweekly. The
collections may revert
1o monthly should the
calewlated doses
beeome less than |
mrenyyear.
Groundwiter | See Tabic 2-3, 1 Quarterly sample; ] Tritiuon, gammaisotopic. and ficld parameters (pH.

temperature, conductivity, dissolved oxygen,
oxidation/reduction potential, and turhidity) of each swuple
quanerly; Hard o detect radionuclides as necessary based ou
results of tritium and gamma
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TABLE 2-1 (SHEET 3 of 3)

SUMMARY DESCRIPTION OF RADIOLOGICAL ENYIRONMENTAL MONITORING PROGRAM

Notes:

a. Up 10 three sumpling locations within 3 miles and in differcnt sectors will be used as available. In addition, one or more control
locations beyond 10 mileys will be used.

b. Commercially or recreationally important fish may he sumipled. Clams may be sampled if difficuliies are encountered in obtaining
sufficient fish samples.

¢. If gamma isotopic analysis s not sensitive enough to meet the Minimum Detectable Concentration (MIDC), a separate analysis for
1-131 may be performed. :

d. The composite samples shalt be composed of a series of aliguots collected at intervals not exceeding a few hours.

¢ I it is found thai river water downsircam of the plant is used for drinking. drinking water samples will he collected and analyzed
as specitied herein.

f. A survey shall be conducted annually at least 50 river miles downstreum of the plum o identily those who use walter {rom the
= Allamaha River for drinking.
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TABLE 2-2 (SHEET 1 of 2)

RADIOLOGICAL ENVIRONMENTAL SAMPLING LOCATIONS

Station | Station Descriptive Location Direction Distance (a) | Sample Type
Number | Type {a) {miles)
064 Other Roadside Park WNW 0.8 Direct Rad
101 Indicator | Inner Ring N 1.9 Direct Rad
102 Indicaior | Inner Ring NNE 2.5 Direct Rad
103 Indicator | [nner Ring NE (3 Airhorne Rad
Direct Rad
104 Indicalor | Inner Ring ENE 1.6 Direct Rad
105 Indicator | Inner Ring E 3.7 Direct Rad
106 Indicator | Inner Ring LESE 1.1 Direct Rad
Vegetation
107 Indicator | Inner Ring SE 1.2 Airborne Rad
Direct Rad
108 Indicator [ Inner Ring SSE 1.6 Direct Rad
109 Indicator | Inner Ring S 0.9 Direct Rad
110 indicator | Inner Ring SSW 1.0 Direct Rad
111 Indicator | Inner Ring SW 0.9 Direct Rad
12 Indicator | Inner Ring WSW 1.0 Airborne Rad
Direct Rad
Vegetation
113 | Indicator | Inner Ring W 1.1 Direct Rad
114 indicator | Inner Ring WNW 1.2 Direct Rad
115 Indicator | Inner Ring NW 1.1 Direct Rad
116 Indicator | Inner Ring NNW 1.6 Airbomne Rad
Direct Rad
170 Control Upstream WNW {c) River (b}
172 Indicator | Downstream E [5) River (b)
201 Other Quter Ring N 50 Dircct Rud
202 Other Quter Ring NNE 4.9 Direct Rad
203 Other Outer Ring NE 5.0 Direct Rad
204 Other Outer Ring ENE 3.0 Direct Rad
205 Other Outer Ripg E 1.2 Direct Rad
206 Other Quter Ring ESE 4.8 Direct Rad
207 Other Quter Ring SE 4.3 Direct Rad
2018 Qther Outer Ring SSE 4.8 Dhrect Rad
209 Other Quter Ring S 4.4 Direct Rad
210 Other Quter Ring SSW 4.3 Direct Rad
21) Other Quter Ring SW 4.7 Direct Rad
212 Other Quter Ring WSW 44 Direct Rad
213 Other Qulter Ring W 43 Direct Rad
214 Other Quier Ring WNW 54 Direct Rad
215 Other Outer Ring NW 4.3 Direct Rad
216 Other Outer Ring NNW 4.8 Direct Rad
301 Other Toombs Central School | N 8.0 Direct Rad
304 Control State Prison ENE 11.2 Airborne Rad
Direct Rad
304 Control Stae Prison ENE 10.3 Milk
309 Control Baxley S 10.0 Airborne Rad
Substation Direct Rad
416 Control  { Emergency News NNW 210 Direct Rud
Center Vegetation
2-5
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TABLE 2-2 (SHEET 2 of 2)

RADIOLOGICAL ENVIRONMENTAL SAMPLING LOCATIONS

Notes:
a. Direction and distance are determined from the main stack.
b. River (fish or clams, shoreline scdiment, and surface water)

c. Station 170 is located approximately 0.6 river miles upstream of the intake structurc for
river water. 1.1 river miles for sediment and clams, and 1.5 river miles for fish.

Station 172 is located approximately 3.0 river miles downstream of the discharge
structure for river water, sediment and clams, and 1.7 river miles for fish,

The locations from which river water and sediment may be taken can be sharply defined.
However, the sampling locations for clams often have to be extended over a wide area to
obtain a sufficient quantity. High water adds to the difficulty in obtaining clam samples
and may also make an otherwise suitable location for sediment sampling unavailable. A
stretch of the river of a few miles or so is generally nceded to obtain adequate tish
samples. The mile locations given ahove represent approximations of the locations
where samples are collected,

Hatch Annuai Radiological Environmental Operating Report for 2013 E112
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TABLE 2-3

GROUNDWATER MONITORING LOCATIONS

*Used for water Jevel only

WELL DEPTH (ft) MONITORING PURPOSE
R1 82,9 Confined Aquifer Upgradient
R2 82.7 Confined Aquifer Near Diesel Generator Bldg.
R3 £9.2 Confined Aquifer Near CST-1
R4 41 Dilution Line Near River Water Discharge Structure
RS 33.6 Between Subsurface Drain Lines Downgradient
R6 38.2 Between Subsurface Drain Lines Downgradient
NW2A 27 Water Table Near CST-2 Iaside of Subsurface Drain
NW2B 27 Water Table Qutside of Subsurface Drain
NW3A 26.5 Water Table Inside of Subsurface Drain
NW3B 25.3 Water Table Outside of Subsurface Drain
NW4A 27 Water Table Upgradient Inside of Subsurface Drain
NW3A 26.7 Water Table Upgradient Inside of Subsurface Drain
NW5B 26,3 Water Table Upgradient Outside of Subsurface Drain
NW§ 27 Water Table Near Diesel Generator Bidg.
NWg§ 23 Water Table Near Diesel Generator Bldg,
NwgQ 26.1 Water Table Downgradient Inside of Subsurface Drain
NW10 26.2 Water Table Near CST-2
T2 219 ; Water Table Near Recombiner Bldg.
T3 |18 Water Tabie Near Turbine Bidg.
T7 214 Water Table Near Diesel Generator Bldg.
T0 18.8 Water Tuble Near CST-1
Ti2 23.2 Water Tuble Near CST-1
T15 21.4 Water Tabje Near CST-1
PiSA® 74.5 Confined Aquifer Near Turbine Bidg.
Pi5B 18 Water Table Near Turbine Bidg.
PI7A* 71 Cunfined Aquifer Near Diesel Generator Bldg.
PI7R 4.8 Water Table Near Diese] Generator Bldg,
Decp Well 1 680 Backup Supply for Potable Water (infrequently used)
Deep Well 2 711 Plant Potabic Water Supply
Deep Well 3 710 Potable Water Supply ~ Rec. Center, Firing Range, and Garage

Hatch Annual Radiological Environmental Operating Report for 2013 E1-13
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3.0 RESULTS SUMMARY

In accordance with ODCM 7.1.2.1, the summarized and tabulated results for all of
the regufar samples collected for the year at the designated indicator and control
stations are presented in Table 3-1. The format of Table 3-1 is similar to Table 3
of the Nuclear Regulatory Commission (NRC) Branch Technical Position, “An
Acceptable Radiological Environmental Monitoring Program”. Revision |1,
November 1979. Since no naturally occurring radionuclides were found in the
plant's effluent releases, only man-made radionuclides are reported as permitted by
ODCM 7.1.2.1. Results for samples collected at locations other than control or
indicator stations are discussed in Section 4 under the particular sample type.

3-1
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TABLE 3-1 (SHEET 1 of 4)

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY

Edwin L. Hatch Nuclear Plant, Docket Nos. 50-321 and 50-366

Appling County, Geargia

Medium or Type and Total Minimum Indicator Location with the Highest | Other Control
Pathway Number of Detectable Locations Annual Mean Stations(y) Locations
Sampled Analyses Concentration | Mean (b), Mecan (h), Mean (b},
(Unit of Performed {MDC) {a) Range Name Distance  Mean (b), Range Range
Measurement) (Fraction) & Dircction Range {Fruction) {Fraction)
{Fraction}
Airhurne Gross Beta 1 213 Station 112 22.1 NA 2.3
Panticulates 32 5.3-47.7 Inner Ring 1 7.3-477 4.2-44.4
(Cvm3y — o ] A208208) | mile WSW ] (52/52) (J04104)
Gamna Isotopic
4
Cs-134 50 NDM (¢ NDM NDM
Cs-137 60 NDM NDM NDM
Airborne [-131 70 NDM NDM NA NDM
Rudiviodine 32
(fCi/fm3)
Dircet Radiation | Gamma Duse NA td) 12.7 Station 214 163 124 10.2
(MR duys) 148 9.5-17.7 QOuter Ring 5.4 ] 15.8-183 [ 8.8-18.3 1.3-144
(64/64) miles WNW (4/4) (727D (12/12)
Milk Camna Isotopic
(pCifh) | N
Cs-134 15 NA NDM NA NDM
Cs-137 18 NA NDM NDM
Bu-~140 6l NA NDM NDM
1131 1 NA NDM NDM
24
E1-15
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TABLE 3-1 (SHEET 2 of 4)

Edwin L Hatch Nuclvar Plant, Docket Nos. 56-321 and 50-366
Appling County, Georgia

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY

Medium or Type and Mininmum Indicatar Location with the Highest Control
Pathway Total Number | Detectable Lacations Annual Mean Laocations
Sampled of Analyses Concentration | Mean (b), Mcan (b),
(Unit of Performed MDC) () Range Name Disiance Mean (b}, Range
Measurement) (Fracuon) & Direction Kange (Fruction) {(Fracuon)
Vepetation Gamma
(pCitkg-wet) | Isotopic
36
[-131 o) NDM NDM NIDM
Cs-134 60 NDM NDM NDM
Cs-137 80 95.0 Station 106 1209 NDM
20,7455 Inner Ring 20.7-435
(12724 1.1 miles ESE (8/12)
River Water Gamma
(pCifly Isutopic
24
Mn-54 15 NDM NDM NDM
Fe-59 30 NDM NDM NDM
Co-58 13 NDM NDM NDM
Co-60 15 NDM NDM NDM
4n-63 30 NDM NDM NDM
7595 30 NDM NDM NDM
Nb-95 13 NDM NDM NDM
131 15 (¢} NDM NDM NDM
Cs-134 15 NDM NDM NDM
Cs-137 H NDM NDM NDM
Ba-140 60 NDM NDM NDM
La-140 s (NDM_ | . _[NDM _ofNomo
Tritium 3000 (D 147 Sition 170 164 16d
§ 32-364 Upstream 0.6 64-240 64-240
{444y miles from intuke | (4/4) {4/4)
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TABLE 3-1 (SHEET 3 of 4)

Edwin L Hatch Nuclear Plant, Docket Nos, 50-321 and 50-366
Appling County, Georgis

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY

Medium or Type and Minimum Indicaror Location with the Highest Control
Pathway Total Number | Deteciable Locations Annual Mean Locations
Sampled of Analyses Concentration | Mean (b), Mean (0),
(Unit of Performed (MDC) (a) Range Nume Distunce Mean (b). Range
Meuasurcment) (Fraction) & Direction Runge {Fruction) (Fractivn}
Fish Gamma
(pCifkp-wet) | Isotopic
Mn-54 130 NDM NDM NDM
Fe-59 260 NDM NDM NDM
Co-58 13G NDM NDM NDM
Co-60) 130 NDM NDM NDM
Zn-65 260 NDM NDM NDM
Cs-134 130 NDM NDM NDM
Cs-137 150 110 Station 170 127 127
(1/8) Upstream WNW 9.2-184 9.2-18.4
£.5 miles from (314 (348
Intakc
Sediment Gamma
(pCilkg-dry) | Isatupic
2
Cs-134 150 NDM NDM NDM
Cs-137 180 55.9 Swation 170 917 56.2
46.8-65.0 Upsircain WNWY (172) (i
212y 1.1 miles from
Inake
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TABLE 3-1 (SHEET 4 of 4)

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY
Fdwin L. Hatch Nuclear Plant, Docket Nos. $6-321 and 50-366
Appling County, Georygia

NOTATIONS

a. The MDC is defined in ODCM 10.1. Except as noted otherwise, the values listed in this column arc the dewection capabilities
required by ODCM Table 4-3. The values listed in this column are a prion (before the fact) MDCs. 1n praciice. the a
posterion {after the fact) MDCs are generally lower than the values listed. Any a posicriori MDC greater than the value listed
in this column is discussed in Section 4.

b. Mean and range are bazed upon detectable measurements only. The fraction of all measurements at specified Jocations that arc
detectable is placed in parenthesis.

c. No Detectable Measurement(s).

g€
o

. Not Applicable.

[£]

. If a drinking water pathway were to exist, a MDC of | pCifl would have been used (sce Table 4-1 of this report).
f. I a drinking water pathway were to exist, a MDC of 2000 pCi/l would have been uscd (see Table 4-1 of this report).

g “Other” stations, identified in the “station type” column of Table 2-2, include community and special stations.
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4.0

DISCUSSION OF RESULTS

Included in this section are evaluations of the laboratory results for the various
sample types. The Minimum Detectable Ditference (MDD) compares the lowest
significant difference between a control station and an indicator station, or the
control station and the community station, that can be determined statistically at the
99% Confidence Level (CL).  To calculaste MDD an F-test was applied to
determine the variability in the data. Once the data was determined to be paired or
unpaired, the appropriate t-test (Student’s or Weleh'’s) and MDD formulas were
applied. MDD as a ool can quantify plant Farley’s impact on the surrounding
environment, while the t-test adds greater statistical confidence in the data set. A
difference in mean values which was less than the MDD was considered 1o be
statistically indiscernible.

The 2013 results were compared with past results, including those obtained during
pre-operation.  As appropriate, vesults were compared with theiv Minimum
Detectable Concentrations (MDC) and Reporting levels (RL) which are listed in
Tables 4-1 and 4-2 of this report, respectively. The required MDCs were achieved
during laboratory sample analyses. Any anomalous results are explained within
this report.

Results of interest are graphed 1o show historical trends.  The data points are
tahulated and included in this report. The points plotted and provided in the tables
represent mean values of only detectable resuits. Periods for which no detectable
measurements (NDM) were observed or periods for which values were not
applicable (e.g.. milk indicator, etc.) are plotted as 0's and listed in the tables as
NDM.

Atmospheric nuclear weapons tests from the mid-1940s through 1980 distributed
man-made nuclides around the world. The most recent atmospheric tests in the
1970s dnd in 1980 had a significant impact upon the radiological concentrations
found in the environment prior to and during preoperation, and the carlier years of
operation.  Some long lived radionuclides, such as Cs-137, continue to be
detectable.

Significant upward trends also followed the Chernobyl incident which began on
April 26, 1986.

The most significant nuclear event since Chernobyl occurred at Fukushima Daiichi
Nuclear Power Plant after the Tohoku earthquake and tsunami on March 11, 2011,
Equipment failures and nuclear meltdowns resulted in radioactivity being released
into the atmosphere,  Southern Nuclear's three sites (Farley. Hatch, and Vogtie)
detected 1-131 in REMP samples for several weeks following the disaster.

In accordance with ODCM 4.1.1.2.1, deviations from the required sampling
schedule are permitied, if samples arc unobtainable due to hazardous conditions,
unavailability, inclement weather, equipment malfunction or other just reasons.
Deviations from conducting the REMP as described in Table 2-1 are summarized
in Tabic 4-3 along with their causes and resolutions.

All results were tested for conformance to Chauvenet's criterion (G. D. Chase and
J. L. Rahinowitz, Principles of Radioisotope Mecthodology, Burgess Publishing
Company, 1962, pages 87-90) 10 identify valucs which differed from the mean of a
set by a statistically significant amount. Identificd outliers were investigated to

31
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determine the reason(s) for the difference. If equipment malfunction or other valid
physical reasons were identified as causing the variation, the anomalous result was
excluded from the data sct as non-representative. No data were excluded
exclusively for failing Chauvenet's criterion.  Data exclusions and deviations are
discussed in table 4-3.

Table 4-1

Minimum Detectable Concentrations (MDC)

Analysis Water Airborne Fish Mitk Grass or Sediment
(pCin) Particulate | (pCikg- (pCiN) Leafy {pCikg-
or Gases wet) Vegetation dry)
(fCi/m3) (pCi/kp-wet)
Gross Beta 4 i0
H-3 2000 (a)
Mn-54 15 130
Fe-59 30 260
Co-38 15 130
Co-60 15 130
Zn-68 30 260
Zr-95 30
Nh-Y5 15
1-131 1 (h) 70 | 60
Cs-134 15 50 130 15 60 150
Cs-137 18 [0 150 18 80 130
Ba-140 60 60
La-140 15 15

(a) 1f no drinking water pathway exists, a value of 3000 pCi/l may be used.

(b) It no drinking water pathway exists, a value of 15 pCi/l may be used.
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Table 4-2

Reporting Levels (RL)

Analysis Water Airborne Fish Milk (pCil) | Grass or Lealy
{pCifh) Particulute | (pCi/kg-wet) Vegetation
or Gases {(pCikg-wet)
H-3 20,000 (@)

Mn-534 1000 30.000

Fe-39 400 10.000

Co-38 1000 30.000

Co-60 300 10.000

Zn-63 300 20,000

Zr-95 400

Nb-95 700

I-13] P 900 3 100
Cs-134 30 10,000 1000 60 1000
Cs-137 50 20.000 2000 70 2000
Bu-140 200 300

La-140 100 400

{2) This is the 40 CFR 141 value for drinking water samples. If no drinking water pathway
¢xists, a value of 30,000 may be used.

{b) If no drinking water pathway exists, a value of 20 pCi/l may be used.
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TABLE 43

ANOMALIES AND DEVIATIONS FROM RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

COLLECTION AFFECTED ANOMALY (A)* OR | CAUSE RESOLUTION
PERIOD SAMPLES DEVIATION (D)**

First Quarter 2032
CR 71 T669/TE 718816

GWPP Ground Water

Monitoring wells T2, P15A,

PI7A

(D1 Samples not obtamned

Guidanee siands tha pat all monitoring,
focations need 1o be sumpled in QDCM

Tae guidssice will be apdated
10 resjuire sampliog of stated
wells in the ODCM per NEI
07407

Secondd Quarter 2013
CR TITOONTE 718516

GWPP Ground Water
Mugitoring weils T2, P15A

(D) Saopley nor abtained

Guidance stands that ot ail monitoring
locations need io be sampled in ODCM

The guidunce will be updated
to require sampling of staied
wells in the QDUM per NEI
07447

April 2013
CR 7295417TEV3 2T

172 - Surface Water

(A) Conposite sampling
was a0t contingous and did
not cover the entire mondh.

Campaosite sampler iptake screen was
clogged and filled with sand

Compesite sampler intake
sureen was cleancd aml reset
A grab sumple was obtained
per Georgia Power Sumpling
Procedure to fulith sampling
TCGUITCITR Bt

May 2012
CR 72934 1/JETINT

L a4

172 - Surface Water

{A) Composite sanpling
was i continuons and did
nol cover the eptire month.

Composite sampler intake screen was
clogped and filled with sand

Cumposite sarnpier intake
screen was cleancd and reset
A prab sumplte was obtained
per Geargia Power Sampling
Provedure to fulfill sampling
reguirement

* An anomily is considered a non-standard sample that stitl meets sampling criteria outlined in Southern Nucleur and Georgia Power Labs

provedures.

*+ A deviation is a sample result that is not recorded due 1o not meeting schednling andfor procedural requirements as outhned by Southem

Nuclear and Georgia Power Labs
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4.1

Land Use Census and River Survey

In accordunce with ODCM 4.1.2, a land use census was conducted on September
16, 2013, to determine the locations of the nearest permanent residence and milk
animal in each of the 16 compass sectors within a distance of 5 miles. and the
locations of all milk animals within a distance of 3 miles. A milk animal is
defined as a cow or goat producing milk for human consumption. The locations of
beef cattle and of gardens greater than 500 square feet producing broad leaf
vegetation were also included in the census. The census results are tabulated in the
Table 4.1-1.

Table 4.1-1
LLAND USE CENSUS RESULTS

Distance in Miles to Nearest Location in Each Sector

SECTOR RESIDENCE | MILK ANIMAL | BEEF CATTLE GARDEN
N 2.8 None None 3.6
NNE 2.9 None None None
NE 33 None 3.4 4.8
ENE 4.2 None 4.1 None
E 30 None None None
ESE 3.8 None None None
SE 1.8 None 2.4 None
SSE 2.0 None 3.6 3.6
S 1.1 None 25 1.0
SSW 13 None 2.0 3.0
Sw 1.1 None 4.7 1.6
WSW 1.0 None 3.0 None
W 1.1 None 2.7 None
WNW 1.1 None None None
NWw 3.6 None : 4.5 None
NNW 1.8 None 2.8 2.
45
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ODCM 4.1.2.2.1 requires a new controlling receptor 10 be identified if the fand use
census identifies a location that yields a calculated receptor dose greater than the
one in current use. No change in the controlling receptor was required as a result
of the 2013 Jand use census. The current controlling receptor as described in
ODCM Table 3-7 is a child in the WSW Sector at 1.0 miles.

ODCM 4.1.2.2.2 requires that whenever the land use census identifics a location
which would yield a calculated dose (via the same ingestion pathway) 20% greater
than that of a current indicator station, the new location must become a REMP
station (if samples are available). The 2013land use census did not identify a
garden which yielded a calculated dose 20% greater than that for any of the current
indicator stations for vegetation.

As required by Note f of Table 2-1, the annual survey of the Altamaha River for
approximately S0 miles downstream of the plant was conducted on September 16,
2013 to identify any withdrawal of river water for drinking purposes. No sources
of withdrawal for drinking water were identitied.  Information obtained from the
Georgia Department of Natural Resources in September 2013 indicated that no
surface water withdrawal permits for agricultural or drinking purposes had been
issued for this streich of the Altamaha River between the 2012 survey and the
2013 survey. Should it be determined that river water downstream of the plant is
being used for drinking, the sampling and analysis requirements for drinking water
found in Table 2-1 would be implemented. Irrigation equipment was identified at
Clarke’s Farm about 3% mile downstream of Station #172 river water sampling
station, The cquipment is potentially used to irrigate peanuts. Mr. Clarke was
contacted in Scptember of 2013 and he stated that he has not irrigated his peanut
crop from the river in 2013, Should it be determined that river water downstream
of the plant is being used for irrigation. additional sampling and analysis of the
crop would be implemented.

4-6
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4.2  Airborne

As indicated in Table 2-2 and Figures 2-1 and 2-2. airborne particulates and
airborne radioiodine are collected at 4 indicator stations (Nos. 103, 107, 112 and
116) which eacircle the plant near the site periphery and at 2 comrol stations
{Nos. 304 and 309 which are located approximately 10 miles from the main
stack. At each location. air is continuously drawn through a glass fiber filter and a
charcoal canister placed in series to collect airborne particulates and radioiodine.
The filters and canisters are collected weekly and analyzed for gross beta and I-
131, respectively. A gamma isolopic analysis is performed quarterly on a
composite of the filters for each station.

The 2013 annuul average weekly gross beta concentration of 21.3 fCirm" for the
indicajor stations was 1.0 TCi/m"® more than that for the control stations (20.3
fCi/fm?'). This difference is not statistivully discernible, since it is less than the
calculated MDD of 2.8 fCifm®. Figurc 4.2-1 and Table 4.2-1 provide the
historical trending of the average weekly gross beta concentrations in air. In
general, there is close agreement between the results for the indicator and control
stations. This close agreement supports the position that the plant is not
contributing significantly to the gross beta concentration in air.

Figure 4.2-1
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Table 4.2-1
Average Weekly Gross Beta Air Concentration
Year Indicator Control
—— (fCi/fm3) L {fCi'm3)
Pre-op 140 140
1974 87 90
1975 85 90
1976 135 139
1977 239 247
1978 130 137
1979 38 39
1980 49 48
1981 191 203
1982 33 34
1983 31 30
1984 26 28
1985 22 21
1986 36 38
1987 23 22
1988 22.6 21.7
1989 i8.4 17.8
1990 19.3 18.7
1991 18.1 18
1992 18.5 18.4
1993 204 20.7
1994 19.5 19.7
1995 217 217
1996 213 21.4
1997 20.3 20.7
1998 20.0 20.5
1999 21.3 213
2000 23.6 239
2001 2.5 21.0
2002 19.3 19.2
2003 18.8 18.2
2004 214 21.3
2005 19.7 19.4
2006 24.9 24.7
2007 24.4 24.3
2008 21.8 22.5
2009 21.2 214
2010 231 24.0
2011 235 25.1
4-8
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Table 4.2-1 {continued)

Average Weekly Gross Beta Air Concentration

Year Indicator Control
(fCi/m3) (fFCi/m3)

2012 237 227

2013 21.3 20.3

During 2013, no man-mude radionuclides were detected from the gamma isotopic analysis
of the quanterly composites of the particulate air filters. During preoperation and during
operation through 1986, a number of fission products and activation products were detected.
These were generally attributed 1o the nuclear weapons tests and to the Chernobyl incident.
On only one occasion since 1986, has a man-made radionuclide been detected in a quanterly
composite. A smatl amount of Cs-137 (1.7 fCi/m3) was identified in the first quarter of
1991 ar Swtion 304. The MDC and RL for Cs-137 in air are 60 and 20.000 {Ci/m3,
respectively. The historical trending of the average annual concentrations of detectable Cs-

137 from quarterly air filter composites is provided in Figure 4.2-2 and Table 4.2-2.

Figure 4.2-2
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Table 4.2-2
Average Annual Cs-137 Concentration In Air
Year Indicator Control
_____ {(fCi/m3) (fCi/m3)
Pre-op NDM 2.0
1974 i.5 2.0
1975 1.4 1.4
1976 0.6 0.7
1977 1.5 1.4
1978 2.3 2.6
1979 0.8 0.8
1980 04 0.6
1981 1.8 1.7
1982 0.5 0.6
1933 0.7 NDM
1984 NDM NDM
1985 0.7 NDM
1986 8.1 9.6
1987 NDM NDM
1988 NDM NDM
1989 NDM NDM
1990 NDM NDM
1991 NDM 1.7
1992 NDM NDM
1993 NDM NDM
1994 NDM NDM
1995 NDM NDM
1996 NDM NDM
1997 NDM NDM
1998 NDM NDM
1999 NDM NDM
2000 NDM NDM
2001 NDM NDM
2002 NDM NDM
2003 NDM NDM
2004 NDM NDM
2005 NDM NDM
2006 NDM NDM
2007 NDM NDM
2008 NDM NDM
2009 NDM NDM
2010 NDM NDM
2011 NDM NDM
4-10
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‘Table 4.2-2 (continued)
Average Annual Cs-137 Concentration In Air

Year Indicator Control
(fCi/m3) (£Ci/m3)

2012 NDM NDM

2013 NDM NDM

t

During 1976, 1977, and 1978, positive lcevels of I-131 were found in nearly all of
the samples collected for a period of a few weeks following atmospheric nuclear
weapons tests. Some of the concentrations were approximately 70 fCi/m®. In
1986. the same phenomenon occurred following the Chemobyl incident, The
nuclear accident at Fukushima Daiichi Nuclear Power Plant which occurred after
the Tohoku earthquake and tsunami on March 11, 2011 released radioactivity inta
the environment that was detected in Hatch air samples. lodine-131 was detected
in air cartridges after Fukushima but no changes in gross beta activity were seen
during that same time period. lodine-131 ranging from 16.9-106.9 TCi/m® was
scen at Hatch for several weeks following the Fukushima accident. The highest
airborne 1-131 concentration found to date in an individual charcoal canjster was
217 fCi/m’ in 1977. The MDC and RL for airborne I-131 are 70 (Ci/m” and 900
fCi/m*, respectively.

There were no air sampling REMP deviations that occurred in 2013.
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4.3

Direct Radiation

In 2013, direct (external} radiation was measured with Landauer Inlight optically
stimulated Juminescent (OSL) dosimeters.  The OSL dosimeters replaced
Panasonic thermoluminescent dosimeters (TLDs).  The Panasonic system was
retired at the end of 2010 due to the inability to keep the aging badge readers
operating reliably. Similar to the TLD protocol of the past, two OSL badges are
piaced at cach station. Each badge contains two elements composed of aluminum
oxide crystals with carbon impurity, The gamma dose at each station is based
upon the average readings of the elements from the two badges. The two badges
for each station are placed in thin plastic bags for protection from moisture while
in the field. The badges arc nominally exposed for periods of a quarter of a year
(91 days). An inspection is performed near mid-quarter for offsite badges to
assdure that the badges are on-station and to replace any missing or damaged
badges.

Two direet radiation stations are established in each of the 16 compass sectors
around the plant 1o form 2 concentric rings, as seen in Figures 2-1 and 2-2. The
two ring configuration of stations was established in 1980, in accordance with
NRC Branch Technical Position “An Acceptable Radiological Environmental
Monitoring Program”, Revision 1, 1979. With the exception of the East sector.
the inner nng stations (Nos. 101 through 116) are Jocated near the site boundary
and the outer ring stations {Nos. 20] through 216) are located at distances of 4 to
S miles from the plani. The stations in the East sector are a few miles farther out
than the other stations in their respective rings due to large swamps making
normal access extremely difficult.  The 16 stations forming the inner ring are
designated as the indicator stations. The 3 control stations (Nos. 304, 309 and
416) are located 10 miles or more from the plant. Siations 064 and 301 monitor
special interest arcas. Station 064 is located at the onsite roadside park, while
Station 301 is lovated near the Tooumbs Central School. Station 210, in the outer
ring, is located near the Altamaha School (the only other nearby school).

As provided in Table 3-1, the average quarterly exposure measured at the
indicator stations (inner ring) during 2013 was 12.7 mR. At the control stations,
the average quarterly exposure was 10.2 mR.  This difference (2.5 mR) is
statistically discemible since it is more than the MDD of 1.4 mR. However the
low concentrations, small difference. and historical trends do not indicate
environmental impact.

The quarterly exposures acquired at the outer ring stations during 2013 ranged
from 8.8 1o 18.3 mR, with an average of 12.4 mR. The average for the outer ring
stations was 2.2 mR more than the average for the control stations. Since the
results for the outer ring stations and the control stations differ by more than the
MDD of 1.4 mR, there is discernible diffcrence between outer ring and control
station results for 2013, However the low concentrations, small difference, and
historical trends do not indicate environmental impact.

The historical trending of the average quarterly exposures for the indicator inner
ring, outer ring, and the control stations are plotted in Figure 4,3-1 and listed in
Table 4.3-1. 'The decrcase between 1991 and 1992 values is attrbuted to a change
in TLDs from Teledyne to Panasonic. I should be noted however that the
differcnces between indicator and control and outer ring values did not change.
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During 2010, OSL. badges were co-located on station with the TLD badges. In
2011, only the OSL badges were placed ar each station,  Following the change to
only OSL badges, the differences between indicator, control, and community
locations has been consistent with previous years. An increase noted in 2010
reflects issues (especially during 2™ Q) with the aging Panasonic TLD reader.
The close agreement between the station groups supports the position that the
plant is not contributing significantly to direct radiation in the environment.

Figure 4.3-1
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Table 4.3-1
Average Quarterly Exposure from Direct Radiation

Year I Indicator (mR) Control (mR) Quier Ring (mR)
Pre-op 223 23 NA
1974 23.2 25.6 NA
1973 10.0 10.5 NA
1975 8.18 6.9 NA
1977 7.31 6.52 NA
1978 6.67 6.01 NA
1979 3.16 6.77 NA
1980 4.44 5.04 4.42
1981 5.9 5.7 5.7
1982 12.3 12 {1.3
1983 114 {1.3 10.6
1984 13.3 12.9 11.9
1985 14.7 14.7 13.7
1986 15 14 14.5
1987 14.9 14.6 153
1988 15.0 14.7 15.2
1989 16.4 18.0 16,5
1990 14.9 13.9 14.7
1991 15.1 13.7 15.6
1992 11.9 10.9 12.3
1993 11.6 10.7 11.5
1994 i 10.7 11.2
1995 1.5 10.8 11.3
1996 1.6 11,3 11.6
1997 12.3 11.8 12.3
1998 12.1 12.3 12.3
1999 12.8 13.2 13.0
2000 13.6 13.3 133
2001 12.0 12.1 11.8
2002 1.7 11.7 115
2003 114 K i1.4
2004 12.2 12.4 12.2
2005 12.1 12.5 12.0
2006 12.4 119 i1.8
2007 12.8 12.5 12,6
2008 13.0 12.3 124
2009 12.4 12.2 12.2
2010 15.8 15.6 16.0
2011 13.7 13.1 13.4
4-14
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Table 4.3-1 (continued)
Average Quarterly Exposure from Direct Radiation

Year * Indicator (mR) Control (mR) Outer Ring (ruR)
2012 144 13.6 14.1
2013 12.7 10.2 124

The historical trending, since 1986, of the average quarterly exposures at the special interest
areas is provided in Figure 4.3-2 and listed in Table 43-2. These exposures are within the
range of those acguired at the other stations.

They too, show that the plant is not
contributing significantly to direct radiation at the special interest ureas.
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Table 4.3-2

Average Quarterly Exposure from Direct Radiation
at Special Interest Areas

Period Station 064 | Station 301
{(mR) (mR)
1986 14.6 13.1
1987 142 15.0
1988 14.9 5.3
1989 16.1 16.6
1990 15.1 14.4
1991 14.4 15.2
1992 ) it 11.5
1993 11.2 10.8
1994 10.4 10.7
1995 11.0 10.5
1996 11.7 11.0
1997 12.6 11.4
1998 124 11.8
1999 12.5 12.4
2000 13.3 12.6
2001 11.8 11.3
2002 11.4 11.4
2003 11.2 {1.1
2004 1.9 12.3
2005 11.8 12.4
2006 11.9 11.6
2007 11.9 2.1
2008 12.3 12.2
2009 12.1 12.1
2010 15.7 15.5
2011 12.7 13.1
2012 14.1 13.2
2013 i1.6 1.9
4-16
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Table 4-3 lists the REMP Programt deviations that occurred in 2013, There were
ne deviations involving OSL dosimeters in 2013,

The standard deviation for the quarterly result for cach Landauer OSL badge was
subjected to a self imposed limit of 3.5. Previously with TLDs, this limit had
been 1.4. However, the QSL readings varied more (hetween the two clements)
than the TLD readings (between the three phosphors).  This Jimit is calenlated
using a method developed by the American Society for Testing and Materials
(ASTM) (ASTM Special Technical Publication 15D, ASTM Munual on
Presentation of Data and Control Chart Analysis, Fourth Revision, Philadelphia,
PA, QOctober 1976). The calculation is based upon the standard deviations
obtained by the EL with the OSL badges during 2010. The limit scrves as a flag
(0 initiate an investigation. To be conservative, readings with a standard deviation
greater or equal to 3.5 are excluded from the data set since the high standard
deviation is interpreted as an indication of unacceptable variation in OSL.
dosimeter response.  All of the dosimeters are read twice. The second read is not
used unless the first read appears too varable, I both readings are above 3.5, an
investigation is conducted to determine if there are true environmental differences
in an OSL.

In 2013, the following OSL results were investigated because their standard
deviations were greater than or equal (o 3.5:

First Quarter None
Second Quarter None
Third Quarter None
Fourth Quarter None

No badges at any station were investigated for having a standard deviation greater
than or equal 1o 3.5 in 2013
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4.4

Milk

Milk samples are obtained twice each calendar month from Station 304 (the state
prison dairy) which is a control station focated more than {0 miles from the plant.
Gamma isotopic and I-131 analyses are performed on each sample as specified in
Tables 2-1 and 2-2. Since 1989. efforts to locate a reliable milk sample source
within § miles of the plant have been unsuccessful.

During 2013, no man-made radionuclides were detected from the gamma isotopic
analysis of the milk samples. Cesium-137 was found in most of the samples each
year from 1978 (when this analysis became a requirement) through 1989, No
other man-made radionuclides have been detected by this analysis.

The MDC and RL for Cs-137 in milk are 18 and 70 pCi/l, respectively. The

historical trending of the average annual detectable Cs-137 concentration in milk
is provided in Figure 4.4-1 and Table 4.4-1.

Figure 4.4-1
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Table 4.4-1
Average Annual Cs-137 Concentration in Milk
Year Indicator Controt
e __(pCi/]) 4(_{1‘_‘_/1_1_______
Pre-op 19.9 19.4
1974 NDM NDM
1975 NDM NDM
1976 NDM NDM
1977 NDM NDM
1978 12.1 18.3
1979 16.1 13
1980 14.7 154
1981 12.57 10.2
1982 11.8 i1
1983 12 7.2
1984 9.6 10.2
1985 9.14 5.35
1686 9.8 10
1987 NDM NDM
1988 10.9 NDM
1989 8.6 7.9
1990 NDM NDM
1991 NDM NDM
1992 NDM NDM
1993 NDM NDM
1994 NDM NDM
1995 NDM NDM
1996 NDM NDM
1997 NDM NDM
1998 NDM NDM
1999 NDM NDM
2000 NDM NDM
2001 NDM NDM
2002 NDM NDM
2003 NDM NDM
2004 NDM NDM
2005 NDM NDM
2006 NDM NDM
2007 NDM NDM
2008 NDM NDM
2009 NDM NDM
2010 NDM NDM
2011 NDM NDM
419
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Table 4.4-1 (continucd)
Average Annual Cs-137 Concentration in Milk

Year Indicator Control
(pCvh (pCiMh

2012 NDM NDM

2013 NDM NDM

During 2013, 1-131 was not detected in any of the milk samples. During
preoperation, all readings were less than 2 pCi/l which was the allowed MDC at
that time. Figure 4.4-2 and Tuble 4.4-2 provide the historical wending of the
average annual detectable concentration of I-131 in milk. In 1988. a single
reading of 0.32 pCi/l, which was believed to have resulted from a procedural
deficiency, was reported. The MDC and RL for [-131 in milk are 1 and 3 pCi/l,
respectively,

All the detectable results for Cs-137 and 1131 are aitnbuted to fullout from
the nuclear weapons tests and the Chernobyl incident.

Figure 4.4-2
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Table 4.4-2
Average Annual 1-131 Concentration in Milk
Year Indicator Cuntrol
(pCifY) (pCifl) ‘
Pre-op NDM NDM
1974 0.98 2.6
1978 0.3 NDM
1976 12,23 9.1
1977 14.61 4.08
1978 2.72 4.18
1979 NDM NDM
1980 1.26 0.69
1981 NDM NDM
1982 NDM INDM
1983 NDM NDM
1984 NDM NDM
1985 NDM NDM
1986 3.9 7.6
1987 NDM NDM
1988 NDM 0.32
1989 NDM NDM
1990 NDM NDM
1991 NDM NDM
1992 NDM NDM
1993 NDM NDM
1994 NDM NDM
1995 NDM NDM
1996 NDM NDM
1997 NDM NDM
1998 NDM NDM
1999 NDM NDM
2000 NDM NDM
2001 NDM NDM
2002 NDM NDM
2003 NDM NDM
2004 NDM NDM
2005 NDM NDM
2006 NDM NDM
2007 NDM NDM
2008 NDM NIJM
2009 NDM NDM
2010 NDM NDM
2011 NDM NDM
421
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Table 4.4-2 (continuecd)

Average Annual 1-131 Concentration in Milk
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Year Indicator Control
{pCiMm) (pCimy
2012 NDM NDM
2013 NDM NDM
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4.5

Vegetation

In accordance with Tables 2-1 and 2-2, grass samples are collected monthly from
two indicator stations near the site boundary (Nos. 106 and 112) and at one
contro] station located about 21 miles from the plant (No. 416). Gamma isotopic
analyses are performed on cach sample. Gamma isotopic analysis on vegetation
samples began in 1978 when the analysis became a TS requirement.

The results presented in Table 3-1 show that Cs-137 was the only man-made
radionuclide detected in vegetation samples during 2013, Cesium-137 was
detected in 12 samples of the 24 samples colleeted at the indicator stations. The
average of the positive 12 samples was 93.0 pCi/kg-wet.  Cesium-137 was
detected in none of the 12 control station samples. Duc to no positive results at
the control station, MDD was not able (0 be used 10 evaluate the data. In 2011,
the average Cs-137 seen at the indicator station was higher than it had been since
the late 1980°s. Fertilization of the area, resulting in soil disturbance could have
accounted for the increase. However, the Cs-137 detected at indicator stations
could potentially be attributed to plant effluents.  In 2012, the Cs-137 values
returned to historical range. Since 1986. Cs-137 has been the only man-made
radionuclide found in vegetation samples. The MDC and RL for Cs-137 in
vegetation samples are 80 pCi/kg-wet and 2000 pCi/kg-wet, respectively. The
occasional presence of Cs-137 in vegetation samples is attributed primarily to
fullout from nuclear weapons tests and the Chernobyl incident.

Figure 4.5-1 and Table 4.5-1 provide the historical trending of the average annual
detectable Cs-137 concentration found in vegetation.  Since 1978, the Cs-137
concentration has been on a decline, and since about 1989, gencrally occurring
below the required MDC.

In March 2011, after the nuclear accident at Fukushima Daiichi Nuclear Power
Plant, Southern Nuclear’s three sites (Farley, Hatch, and Vogtle) detected 1-{31 in
REMP samples for several weeks following the disaster. Iodine-131 was detected
at Hatch in two of the threc forage samples collected on 03/28/11 (afier the
Fukushima cvent), but not in any forage samples collected since that time. The
range of [-131 values was 85.4 10 90.1 pCi/kg-wet. The MDC and R1L for

1-131 in vegetation are 60 and 100 pCi/kg-wet, respectively.

Hatch Annua! Radiological Environmental Operating Report for 2013 E1-41



NL-14-0740
Enctosure 1

Figure 4.5-1
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Table 4.5-1
Average Annual Cs-137 Concentration in Vegetation

Yeur Indicator Control
(pCitkg-wel) (pCi/kg-wet)
Pre-op 53 30
1974 NDM NDM
1975 NDM NDM
1976 NDM NDM
1977 NDM NDM
1978 112 1089
1979 59 695
1980 208 916
1981 182 152
1982 65 99
1983 95 211
1984 149 388
1985 60.9 113.3
1986 80 215
1987 60 428
1988 40.1 228.8
1989 37 NDM
1990 66.7 34.5
1991 4.1 36.1
1992 352 413
1993 24.7 45.8
1994 32.2 46.6
1995 49.8 47.6
1996 47.2 41.]
1997 48.4 54.9
1998 81.4 4.1
1999 26.9 NDM
2000 NDM NDM
201 NDM NDM
2002 337 41.1
2003 61.0 62.8
2004 41.6 43.5
2005 477 9.8
2006 66.8 29.6
2007 55.7 31.1
2008 41.8 38.1
2009 46.8 NDM
2010 3.4 NDM
2011 267.5 19.1
425
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Table 4.5-1 (continued)

Average Annual Cs-137 Concentration in Vegetation
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Year Indicator Control
(pCi/kg-wet) (pCikg-wet)
2012 44,3 29.0
2013 95.0 NDM
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4.6

River Water

Surface water from the Altamaha River is obtained at an upstream location
(Station 170 and at a downstream location (Station 172) using automatic
samplers. Small quantities are drawn at intervals not exceeding a few hours. The
samples drawn are collected monthly and quarterly composites are produced from
the monthly collections.

As specified in Table 2-1, a gamma isotopic analysis is conducted on each
monthly sample. No man-made gamma emitting nuclides were detected during
2013. The only man-made gamma emitters previously detected are presented in
the table below.

Year Quarter Station Radionuclide Level
- (pCi/h
1975 4th 172 Ce-141 78.2
1986 2nd 170 La-140 18.0
1986 2nd 172 Cs-137 12.0
1988 2nd 170 Cs-137 6.8

A uitium analysis is performed on the quarierly composite.  Prior o (986,
positive results were usuatly found in each quarterly compaosite at levels gencrally
ranging from 150 and 350 pCil which is approximately background
environmental levels.  Subseguently, the number of positive results have
diminished.

In 2013 quarterly samples, tritium was detecled in all of the quarterly samples at
the upstream (control) location with an average of 164 pCi/l. The downstream
(indicator) location also had tritium results for all four quarters with an average of
147 pCi/tl.  The MDD of 162 pCi/l indicated no statistical difference between the
indicator and control stations. The low levels detected at both are consistent with
detectable values observed in past samples. The MDC and R1L for tritium in river
water arc 3000 and 30,000 pCi/l, respectively.  Figure 4.6-1 and Table 4.6-1
provide the historical trending of the annual average detcctable tritium
concentration in river water.

The annual downstream survey of the Allamaha River {o determine if niver water
is being withdrawn for drinking purposes is discussed in Section 4.1.
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Figure 4.6-1

Average Annual H-3 Concentration in River Water
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Table 4.6-1
Average Annual H-3 Concentration in River Water

Year Indicator Control
(pCi/h {(pCiNn

Pre-op 210 191
1974 : 230 205
1975 205 238
1976 165 153
1977 189 170
1978 224 193
1979 210 180
1980 358 218
1981 220 135
1982 165 220
1983 265 328
1984 437 327
1985 288 220
1986 242 206
1987 241 204
1988 220 NDM
1989 NDM NDM
1990 139 NDM
1991 NDM NDM
1492 NDM NDM
1993 NDM NDM
1994 NDM NDM
1995 200 NDM
1996 144 147
1997 NDM NDM
1998 NDM NDM
1999 NDM NDM
2000 209 . NDM
2001 NDM NDM
2002 NDM NDM
2003 NDM 261
2004 206 302
2005 245 NDM
2006 299 NDM
2007 235 338
2008 329 298
2009 242 C 343
2010 403 426
2011 366 203

4-29
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Table 4.6-1 (continued)

Average Annual H-3 Concentration in River Water
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Year Indicator Caontrol
{pCi {(pCi/)
2012 364 195
2013 147 164
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4.7

Fish

Gamma isotopic analyses were performed on the edible portion of the fish
samples colieeted at the river stations on May 28, 2013 and October 14, 2013,
The control station (No. 170) is located upstream of the plant while the indicator
station (No. 172y is located downstream.

As shown in Table 3-1, only Cs-137 was detected in fish during 2013, Cs-137 in
fish samples has been auributed primarily to weapons testing and the Chernobyl
incident. However, the Cs-137 seen in past fish samples at the indicator station
could potentially be awributed to plant effluents. One fish indicator sample
yielded a positive result with a Cs-137 value of 11.0 pCi/kg-wet. Three control
samples had an average value of 12.7 pCifkg-wet.  Due to the low number of
samples. MDD was not used to evalnate the data. The low levels detected at both
indicator and control stations are consistent with detectable values observed in
past samples. The MDC and RL for Cs-137 in fish are 150 and 2000 pCifkg-wet.
respectively.

The historical trending of the average annual detectable Cs-137 concentration in
fish is provided in Figure 4.7-1 and Table 4.7-1. Figure 4.7-1 indicates, in
general, a decline in the Cs-137 levels after 1983, (Note: From 1979 through
1982, clams were collected rather than fish.)
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Figure 4.7-1
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Table 4.7-1

Average Annual Cs-137 Concentration in Fish

Year Indicator Control
- {(pCikg-wet) (pCi/kg-wet)
Pre-op | 90 115
1974 134 61
1975 80.6 894
1976 73 88
1977 76 91
1978 88 47
1979 NDM NDM
1980 NDM NDM
1981 NDM NDM
1982 NDM NDM
1983 138.6 67.5
1984 84 53
1985 117 63.3
1986 79 44
1987 62 52
1988 77.8 33.3
1989 343 28.9
1990 26.7 24.2
1991 329 26.9
1992 41.6 28.8
1993 38.0 259
1994 23.8 20.7
1995 25.0 27.9
1996 20.4 18.0
1997 29.4 15.1
1998 26.1 17.7
1999 223 13.5
2000 17.9 25.3
2001 20.8 10.2
2002 18.2 13.0
2003 13.1 7.1
2004 11.6 18.8
2005 13.0 13.3
2000 10.4 13.5
2007 6.8 9.8
2008 19.9 8.4
2009 12.4 8.4
2010 11.6 8.6
2011 8.6 7.1
4-33
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Table 4.7-1 {continued)

Average Annual Cs-137 Concentration in Fish

Year Indicator Control
(pCi’kg-wet) (pCilkg-wet)

2012 NDM NDM

2013 11.0 127

in the past, the only other man-made radionuclides detected in {ish samples were
Co-60 and Cs-134. During pre-operition, Co-60 was detected in one fish sample
at a very low concentration. During the period of 1983 through 1988, Cs-134 was
found in about half of the samples at concentrations of the same order of
magnitude as those found for Cs-137. The Co-60 and Cs-134 levels found in these
sumples are attributed to the nuclear weapons tests and the Chernobyl incident.
Figure 4.7-2 and Table 4.7-2 show the historical trending of the annual average
detectable concemration of Cs-134 in fish.

Figure 4.7-2
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Table 4,7-2
Average Annual Cs-134 Concentration in Fish

Year Indicator Control
{pCi/kg-wet) (pCi/kg-wet)
Pre-op NDM NDM ‘
1974 NDM NDM
1975 NDM NDM
1976 NDM NDM
1977 NDM NDM
1978 NDM NDM
1979 : NDM NDM
1980 NDM NDM
1981 NDM NDM
1982 NDM NDM
1983 101.8 NDM
1984 35.8 26.3
1985 46.7 211
1986 29 NDM
1987 69 15
1988 21.7 6.9
1989 NDM NDM
1990 NDM NDM
1991 NDM NDM
1992 NDM NDM
1993 NDM NDM
1994 NDM NDM
1995 NDM NDM
1996 NDM NDM
1997 NDM NDM
1998 NDM NDM
1999 NDM NDM
2000 NDM NDM
2001 NDM NDM
2002 NDM NDM
2003 NDM NDM
2004 NDM NDM
2005 NDM NDM
2006 NDM NDM
2007 NDM NDM
2008 NDM NDM
2009 NDM NDM
2010 NDM NDM
2011 NDM NDM
4-35
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Table 4.7-2 (continued)

Average Annual Cs-134 Concentration in Fish

Hatch Annual Radiological Environmental Operating Report for 2013

E1-54

Year Indicator Control
(pCifkg-wet) (pCi/kg-wet}
2012 NDM NDM
2013 NDM NDM
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4.8

Sediment

Sediment was collected along the shoreline of the Altamaha River on May 28 and
November 4, 2013, at the upstream control station (No. 170) and the downstream
indicator station (No. 172). A gamma isotopi¢ analysis was performed on cach
sample.

Co-60 was detected in sediment samples near the plant from 1986, the year of the
Chernoby! incident. through 2004. However, because Co-60 was detected in
indicator station samples more often than in control station samples during the
years 1986 through 2002, some contribution from plant effluents cannot be ruled
out. Co-60 was not detected in 2013 and has not been detected in either control or
indicator station samples since 2004, There is no RL or MDC assigned to Co-60
in sediment in ODCM Tables 4-2 and 4-3 (Tables 4-2 and 4-1 of this report). The
MDC assigned by the EL for Co-60 in sediment is 70 pCifkg-dry. The historical
trending of the average annual detectable Co-60 concentration in sediment is
provided in Figure 4.8-1 and Table 4.8-1.

4-37
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Figure 4.8-1
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Table 4.8-1
Average Annual Co-60 Concentration in Sediment

Year Indicator Countral
| (pCikg-dry) {pCifkg-dry)
B Pre-op NDM NDM

1974 NDM NDM

1975 NDM NDM

1976 NDM NDM

1977 NDM NDM

1978 NDM NDM

1979 NDM NDM

1980 NDM NDM

1981 NDM NDM

1982 NDM NDM

1983 NDM NDM

1984 NDM NDM

1985 NDM NDM

1986 108 33

1987 NDM NDM

1988 67.8 NDM

1989 NDM 31

1990 33 19

1991 123.6 NDM

1992 814 NDM

1993 70.7 NDM

1994 218 NDM

1995 NDM NDM

1996 118.5 NDM

1997 NDM NDM

1998 79.4 NDM

1999 107.7 NDM

2000 70.0 NDM

2001 58.1 NDM

2002 NDM NDM

2003 NDM 3.5

2004 NDM NDM

2005 NDM NDM

2006 NDM NDM

2007 NDM NDM

2008 NDM NDM

2009 NDM NDM

2010 NDM NDM

2011 NDM NDM

4-39
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Table 4.8-1 (continued)
Average Annual Co-60 Concentration in Sediment

Year Indicator Control
(pCi/kg-dry) (pCi/kg-dry)

2012 NDM NDM

2013 NDM NDM

In 2013, Cs-137 was detected in the spring and fall indicalor sediment samples
and control station samples from the spring collection.  Cs-137 has been found
in over 95% of all of the sediment samples collected back through preoperation,
and is generally atiributed (0o atnospheric nuclear weapons tests or (0 the
Chemobyl incident.  As shown in Table 3-1, the average concentration of Cs-137
detected in the indicator station samples was 559 pCi/kg-dry and the
concentration of the positive control station sample was 56.2 pCifkg-dry. Ducto
the Tow number of samples, MDD was not used 1o evaluate the data. The low
levels detected at both indicator and control stations are consistent with detectable
vilues observed in past samples. The MDC for Cs-137 in sediment is 180 pCifkg-
dry.  The historical trending of the average annuad dewctable Cs-137
concentration in sediment is provided in Figure 4.8-2 and Table 4.8-2.
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Figure 4.8-2
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Table 4.8-2

Average Annual Cs-137 Concentration in Sediment

Year Indicator Control
Pre-op 170 270
1974 218 57
1978 330 6135
1976 211 300
1977 364 200
1978 330 260
1979 NDM 310
1980 240 NDM
1981 590 110
1982 141 285
1983 384 365
1984 500 260
1985 76.5 269
1986 238 190
1987 59 39
1988 903 114
1989 56 62
1990 130.5 66
1991 43.1 54.5
1992 1351 198.5
1993 113 115
1994 127 104
1995 52.3 80.6
1996 106 110
1997 186 137
1998 148.5 101.4
1999 92 111.8
2000 68.1 114.5
2001 68.7 69.6
2002 68.1 62.8
2003 57.3 106
2004 59.5 57.1
2005 57.2 303
2006 85.2 79.2
2007 82.1 71.6
2008 112.7 61.9
2009 74.9 60.5
2010 47.1 39.6
2011 40.2 61.2
3-42
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Table 4.8-2 (continued)
Average Annual Cs-137 Concentration in Sediment

Year Indicator Control
{pCi/kg-dry) (pCi/kg-dry)

2012 91.7 30.3

2013 55.9 56.2

Other man-made nuclides, besides Co-60 and Cs-137, were occasionally found in
past years. Their presence was generally attributed to the nuclear weapons tests or
to the Chemobyl! incident, although plant releases were not ruled out. Mn-34,
Co-58, and Zn-65, which have relatively short half-lives, are most likely a result
of plant releases and have been plotted in Figure 4,8-3 along with their MDCs.
All the man-made nuclides detected in sediment except for Cu-60 and Cs-137
have been listed in Table 4.8-3. The Cs-134 MDC (150 pCi/kg-dry) is defined in
ODCM Table 4-3 (Table 4-1 of this report). The MDCs for Mn-54 (42 pCi/kg-
dry) and Zn-65 (129 pCifkg-dry) were determined by the EL since no values are
provided in ODCM Table 4-3.

Figure 4.8.3
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Table 4.8-3

Sediment Nuclide Concentrations Other Than Co-60 & Cs-137

Nuclide YEAR Indicator Control
L (pCi/kg-dry) (pCi/kg-dry) ‘
[ Ce.141 1976 340 254 ‘

1977 141

Ce-144 Preop 720
1974 363
1975 342 389
1978 700
1981 1290

Co-58 1994 22.2

Cs-134 Preop 40
1981 280
1984 130 40
1986 132
1988 505
1990 31

Mn-54 1975 36.1
1986 28 26
1991 57.2
1996 71.7

Ru-103 1974 81
1976 158
1977 195
1981 220

Zn-63 1986 175
1988 136
1991 250.5
1992 83
1993 39.9
1994 332

Zr-95 Prcop 180
1974 138
1976 427 170
1977 49 294
1978 22 230
1981 860 280
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4.9

Groundwater

As nuclear plants began 1o undergo decommissioning in the late 1990°s to early
2000s, instances of subsurface and/or groundwater contamination were identified.
In addition, several operating facilities also identificd groundwaler contamination
resulting from spills and leaks or equipment failure. 1n one instance, low levels of
licensed material were detected in a private well located on property adjacent to a
nuclear power piant.

In 2006, NEI (Nuclear Energy lastitute) formed a task force 1o address monitoring
onsite groundwater for radionuclides at nuclear faciliies. A Groundwater
Protection Initiative was developed which was adopted by all U.S. commercial
operating nuclear plants.

The NRC also formed a task force 10 study the groundwater issucs and released
Information Notice 2006-13, Ground-water Contamination due 1o Undetected
Leakage of Radioactive Warer, which summarized its review of radioactive
contamination of ground water at multiple facilitics as a result of undetected
lcakage from structures, systems, and components that contain or transport
radioactive fluids. Licensees were instructed to review the information for
applicability and to consider appropriate actions to aveid similar problems.

The NEJ tusk force felt it was prudent for the industry to update site hydrology
information and 1o develop radiclogical groundwater monitoring plans av cach
site. These groundwater protection plans would ensure that underground leaks
and spills would be addressed promptly.  Additionally. the task force
recommended developing a communications protocol to report radioactive leaks
or spills that entered groundwater (or might evenwally enter groundwater) to the
NRC and State and Local government officials as needed. NER07-07, Industry
Groundwater Protection Final Guidance Document. was developed by the task
force to document the guidelines recommended for the industry.

To ensurc compliance with NEI-07-07. Southern Nuclear developed the Nuclear
Munagement Procedure, Radiclogical Groundwater Protection Program. The
procedure contains detailed site-specific monitoring plans, program technical
bases, and communications protocol (to ecnsure that radiocactive leaks and spills are
addrossed and communicated appropriately). The guidance in this procedure is
used to informally update both the NRC and the State of Georgia regarding the
changes in Hatch'’s groundwater tritium concentrations.  In an effort to prevent
future leaks of radioactive material 1o groundwater, SNC plants have established
robust buried piping and tanks inspection programs.

Plant Hatch has monitored onsite groundwater since preoperation. Initially
piezometers, which were installed prior to plant construction, were used to
monitor groundwater. In the late 1970s to the carly 1980s timcframe, a
hydrological engineering consultant was hired to evaluate several arcas where
leaks had occurred and tritinm had been detected in onsite wells, The consuitant
recommended drilling additional monitoring wells 1o study the groundwater
movement, to determine the source of the leaks, and 1o track the tritium
concentrations in groundwater. The monitoring program continued over the years
and most of the data generated in the late 1970s through the mid [980s, was
reported to the NRC,

4.45
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The reporting frequency decreascd over time for several reasons - the arcas where
the groundwater shuwed tritium were all onsite and the movement of groundwater
was extremely slow and in a dircction (towards the river) that was not expecied to
impact the public. During that period of time, there was no regulatory
requirement (o provide the reports.

In 2006 as the nuclear industry was moving towards cstablishing groundwater
protection programs, Plant Hatch hired a hydrological engineering consultant to
re-evaluate the groundwater study which had been done previously. The key
purpose of the new study was to evaluate the adequacy of the current monitoring
program and to diugram the existing groundwater tritium plume 1o ensure that the
plume bad not migrated offsite. The consultant concluded that tritium was not
Ieaving the site through the groundwater. The consultant recommended installing
additional monitoring welis to better characterize the groundwater plume in areas
of the site where there were no existing wells,

During the course of PPlant Hatch’s groundwater evaluation in 2006, some leaks
were discovered which explained why the Tevels of tritium around CST-1 (Unit |
Condensate Storage Tank) were not decreasing,  Underground piping which
carried radioactive liquids was evaluated over the plant site und replaced in some
arcas around CST-1. Both CST tank/pump moats (Unit | and Unit 2) were coated
and sealed 1o ensure that the moats would not leak in the event of transfer pump or
tank leaks.

In 2006. Plant Hatch's groundwater monitoring program included over 50
location points which were sampled on weekly, monthly, quarterty, or annual
frequencies. Tncluded in these sample points were the onsite drinking water wells
(which did not contain detectable amounts of radioactivity above background).
Surface drains or outfalls were also included as sample points. Tritium was
detected in two of the outfalls which discharged to the river. These outfalls were
initially added to the Hatch ODCM as radiological effluent relcase points.
Permitied release point Y22NOOSA (by design) discharges groundwater from the
site subsurface drainage system which includes the trittated grovndwater around
the CST-1. The other release point, Y22NOO3A, discharges runoff from the roof
drains. The source of tritium in this cutfall has been determined to be from rain
washout of the gaseous plant effluents and is no longer a permitted release point.
Plant Hatch sampled rainfall during two rain events in 2006 and found tritium
levels as high as 4.58ES5 pCi/l on the reactor building roof. Two other outfalls,
Y22N024A and Y22NO25A, which discharge into the onsite swamp show
sporadic levels of tritium. The source of tritium in these outfalls is also believed
to be from rain washout.

In 2007, Hatch continued 10 aggressively monitor the groundwater writium plume
especially in two areas of higher activity around CST-1 and CST-2. The amount
of seasonal rainfall during 2007 seems to have had some correlation with the
tritium concentrations in the T-12 well near CST-{. During early spring and late
fall rainy seasons, the concentrations of tritium were at their highest levels.
whereas, during the summer and early fall drought scason the tritium
concentrations decreased significantly.  This is indicative of water table level
tluctuations.

However. this same scasonal affect was not observed in the newer NWI0

monitoring well installed in 2006 near CST-2. The tritium concentration in
NW10 increased from February 2007 through September 2007 by a {actor of 2.5.
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Events which could have contributed to the increase were a CST-2 transfer pump
leak (in November 2006) which led 1o an accumulation of o couple feet of CST-2
water in the pump moat. Although the moat had been sealed carlier in 2006. there
was a possibility that some of the contaminated water seeped through the concrete
moat and gradually seeped through the ground to NWI10. In addition, there was a
deep hole dug (in January 2007) near the CST-2 (and NW10) to replace some
CST-2 piping. The hole may have altered groundwater flow toward NW 10 from
the CST-1 groundwater plume and resulted in higher concentrations of tritium
being drawn to NW10.

In 2008. Hatch made further enhancements to the groundwater tritium monitoring
program. Three additional shallow wells and three additional deep wells were
installed ("R series wells). One of the deep wells was a replacement well for the
deep well N7A, The integrity of N7A was questioned due to the high level of
tritium (~211,000 pCi/l) seen in this well which should have been protected from
comamination by a confining layer. The well was retired and a new well (R-3)
wus placed in the same vicinity, The newer well showed much smalier amounts
of tritium activity (average of 1324 pCifl in 2012).

In addition, sceveral other groups within Southern Company are now utilized to
conduct an improved sampling program and to provide additional expertise in
churacterizing groundwater quality and flow.  The sampling frequency for
radiological groundwatcr monitoring was ofticially changed to quarterly starting
in second quarter of 2008 with SCS Civil Ficld Services performing the sampling
and Georgia Power Environmental Laboratory continuing 1o analvze the samples.

Southern Nuclear Corporate Engincering and Hatch Site  Engincering have
developed a Buricd Piping and Tanks Inspection Program. This program should
help to prevent releases of radicactive material to groundwater.  Underground
piping and components are risked ranked using detailed procedurcs and EPRI's
software. BPWorks, to ensure vulncrable areas are identified and repaired or
replaced before problemns occur.

In May of 2009, there was an increase in tritium concentration in well T-3
(located near the U-1 Turbine Building) from approximately 2600 pCi/l to
approximately 37.000 pCi/l. Neighboring well N9B (not purt of the formal GW
sampling program) also showed an approximate )X increase — going from 1300
pCi/l 10 over 10K pCi/l. lInvestigation found no process leaks and the non-rad
constituents continued 10 match groundwater. The increase was attributed 10
migration of the plume. Increased rainfall and the fact that the wells are located
near the subsurface drain could likely have facilitated the pathway of the plume
towards the 'I'3 well, A courtesy notification was made to the State of Georgia
Dept. of Natural Resources, and a 1QCFRS0.72 formal report was made to the
NRC - although only courtesy notifications were required per procedure.

In 2013, the tritium concentrations in T-3 ranged from 960 pCi/l toy 2690 pCi/l
during the year (average of 1833 pCi/t in 2012) but remained below the
established Administative Control Limit (ACL) of 37,000 pCi/l.  Administrative
Control Limits (ACL) were estublished near the end of 2010 for the surficial and
deep aquifers and for specific wells based on the presence of legacy tritium, the
previous well results, and total measurement uncertainty. There are no reporting
requirements associated with excecding an ACL but additional actions would he
taken to verify no new sources of tritium if an ACL was exceeded. The ACL for
T-12 is 900,000 pCi/l and the average for T-12 in 2013 was 67,967 pCift of
tritium with a range in values of 21,400 to 149,000 pCi/l (99,000 pCi/l was the
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2012 average in T-12). The high of 149,000 pCi/l decreased slightly from a spike
fiest nuticed in the 4 quarter of 2012 of 212,000 pCi/l. These elevated results
were due to a leaking buried transfer pipe for CST-1 located near well T-12 (wells
T-10, T-11 and T-16 were also affected).  The leuk was repaired and additional
tritium monitoring was initiated in response. The investigation (see CR736580)
indicated no significant potential for off-site impact. For NW-10. the ACL is
160.000 pCi/t and the average tritium concentration in 2013 was 15,125 pCifl with
a range of 13,900 10 16,600 pCi/t (15,075 pCi/l was the average in 2012).

The ACL for TT0 (23.000 pCi/ly was exceeded on 9/21/11. The result, which was
determined on 9/28/11. was 4.61E6 pCi/l and the previous sample had been unly
5000 pCi/l. Additional samples were taken to verify the high tritium level and
hard to detect radionuclides, Sr-89/90 and Fe-55, were analyzed for but were
determined to be at background levels. No gamma cmitters were detected.
Voluntary communications with stateflocal stakcholders were performed on
929711, A formal 10CFRS50.72b notification to NRC was also made. A response
team was assembled (with 24 hour coverage) to identify the source of the tritium,
Buried piping that supplicd waler from the CST-1 o the liquid radwaste
processing system was identified as the source, and the section of piping was
evacuated of water and abandoned in place. A design change was compleied to
replace it with ahoveground piping. No drinking water sources were impacted by
the Jeak, and the tritium was contained within the shallow perched aquifer Jocated
in the immediate vicinity of CST-1. Two new wells, NU-1 and NU-2, were
drilled in the area near the leak to enhance monitoring and to facilitae
remediation activitics (pumping out wells o remove the contamination), By 4"
quarter sampling (12/06/11), the trittum in T-10 had decreased o 2.3E6 pCi/l.

~Sample results for this location in 2012 averaged 61,766 pCi/l. However first

quarter 2013 results spiked upwards with a measurement of 439,000 pCifl. As
mentioned above, this spike was due to a leaking buried transfer pipe for CST-1.
The leak was repaired and additional tritium monitoring was initiated in response.
The subsequent three quarters of data at well T-10 were closer to historical
averages falling between 45,300 and 85,900 pCi/l.

No tritium activity above background has been detected in the Deep Wells 2 and 3
which are used for drinking water at the plant. The plant staff continues 1o sample
and monitor strategically located wells on a more frequent basis than quarterly o
ensure that radiological leaks have not occurred. In addition, outfalls, pull boxes,
manholes. and the sewage treatment plant effluent are sampled by the plant staff
on a periodic basis.

The latest groundwater tritium plume map (generated from the 2013 SCS 4%
quarter sampling data) is shown as Figure 4.9-1 on the last page of this section. It
is a representation of the current groundwater conditions at Plant Hatch. NW-10
continued to show an overall decreasing trend as discussed above. However the
other well of interest around the CST's, well T-12, suw a spike that carried
through to the first quarer of 2013, Repairs to this well and subscquent
monitoring showed the well retuming to levels consistent with an overall
downward trend in tritium concentration in the area.  The subsurface drain system
and rainfall continue to influence groundwater movement around the site and
contribute to the wide range of tritium values scen in the groundwater monitoring
wells.
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5.0

TABLE 5.1 (SHEET 1 of 3)

INTERLABORATORY COMPARISON PROGRAM RESULTS

INTERLABORATORY COMPARISON
PROGRAM

In accordance with ODCM 4.1.3, the EL participates in an ICP that satisfies the
requirements of Regulatory Guide 4.15, Revision 1, "Quality Assurance for
Radiological Monitoring Programs (Normal Operations) - Effluent Streams and
the Environment"”, February 1979. The guide indicates the ICP is to be conducted
with the Environmental Protection Agency (EPA) Environmental Radioactivity
Laboratory Intercomparison Studies (Cross-check) Program or an equivalent
program, and the ICP should include all of the determinations (sample
medil;smlradionuclide combinations) that are offered by the EPA and included in
the REMP.

The ICP is conducted by Analytics, Inc. of Atlanta, Georgia. Analytics has a
documented Quality Assurance (QA) program and the capability to prepare
Quality Control (QC) materials traceable to the National Institute of Standards and
Technology. The ICP is a third party blind testing program which provides a
means to ensure independent checks are performed on the accuracy and precision
of the measurements of radioactive materials in environmental sample matrices.
Analytics supplies the crosscheck samples to the EL which performs the
laboratory analyses in a normal manner. Each of the specified analyses is
performed three times. The results are then sent to Analytics who performs an
evaluation which may be helpful to the EL in the identification of instrument or
procedural problems.

The samples offered by Analytics and included in the EL analyses are gros's beta
and gamma isotopic analyses of an air filter, gamma isotopic analyses of milk
samples; and gross beta, tritium and gamma isotopic analyses of water samples,

The accuracy of each result is measured by the normalized deviation, which is the
ratio of the reported average less the known value to the total error. The total
error is the square root of the sum of the squares of the uncertainties of the known
value and of the reported average. The uncertainty of the known value includes
all analytical uncertaintics as reported by Analytics. The uncertainty of the
reported average is the propagated error of the values in the reported average by
the EL. The precision of each result is measured by the coefficient of variation,
which is defined as the standard deviation of the reported result divided by the
reported average. An investigation is undertaken whenever the absolute value of
the normalized deviation is greater than three or whenever the coefficient of
variation is greater than 15% for all radionuclides other than Cr-51 and Fe-59.
For Cr-51 and Fe-59, an investigation is undertaken when the coefficient of
variation exceeds the values shown as follows:

Nuclide | Concentration * | Total Sample Activity | Percent Coefficient
{(pCi) of Variation
Cr-51 <300 NA 25
Cr-51 NA >1000 25
Cr-51 >300 <1000 15
Fe59 <80 NA 25
I Fe-59 >80 NA 15

* For air filters, concentration units arc pCi/filter. For all other media,
concentration units are pCifliter (pCifl).

S5-1

Hatch Annual Radiclogical Enviranmental Operating Report for 2013 E167



NL-14-0740
Enciosure 1

TABLE 5-1 (SHEET 2 of 3)
INTERLABORATORY COMPARISON PROGRAM RESULTS

As required by ODCM 4.1.3.3 and 7.1.2.3, a summary of the results of the EL’s
participation in the ICP is provided in Table 5-1 for: the gross beta and gamma
isotopic analyses of an air filter; gamma isotopic analyses of milk samples; and
gross beta, tritium and gamma isotopic analyses of water samples. Delineated in
this table for each of the media/analysis combinations, are: the specific
radionuclides; Analytics’ preparation dates; the known values with their
uncertainties supplied by Analytics; the reported averages with their standard
deviations; and the resultant normalized deviations and coefficients of variation
expressed as a percentage.

The Environmental Radiochemistry laboratory participates in a performance
evaluation (PE) sample program provided by Analytics Inc. The PE samples are
received and analyzed routinely with environmental and effluent samples. The
laboratory analyzed 9 samples for 34 parameters in 2013.

The 2013 analyses included trilum, gross beta and gamma emitting radio-

nuclides in different matrices. The attached results for all analyses were within
acceptable limits for accuracy.

5-2

Hatch Annual Radiological Environmental Operating Report for 2013 E1-68

e =



NL-14-0740
Enclosure 1

>

TABLE 5-1 (SHEET 1 of 3)

INTERLABORATORY COMPARISON PROGRAM RESULTS

1.131 ANALYSIS OF AN AIR CARTRIDGE (pCi/cartridge)

Ceme o e s 4 BT e e v E————

Analysisor | Dote Reported Known Standard Uncertainty I Percent Coef l Normalized
Radionuclide | Prepared Average Value Deviation EL | Analytics (3S) | of Variation | Deviation
1-131 06/13/13 90.30 89.60 34 1.50 5.98 0.14
GAMMA ISOTOPIC ANALYSIS OF AN AIR FILTER (pCi/filter)
Analysisor | Date Reported Known Standard Uncertainty Percent Coef | Normalized |
Radionuclide | Prepared Average Vslue Deviation EL | Analytics (3S) | of Variation | Deviation
Ce-141 ﬁl 313 78.90 80.80 3.59 1.35 6.52 -0.36
Co-58 06/13/13 87.00 84.00 7.74 1.40 10.20 0.33
Co-60 06/13/13 223.00 194.00 11.7 2.62 8.56 0.01
Cr-51 06/13/13 234.00 224.00 12.5 3.74 8.40 0.50
Cs-134 06/13/13 112.00 112.00 11.2 1.87 10.80 0.00
Cs-137 0&13/13 137.00 135.00 12.7 2.25 10.29 0.14
Fe-59 06/13/13 106.00 107.00 .24 1.79 9.51 0.12
Mn.54 06/13/13 164.00 154.00 13.8 2.57 9.52 0.61
Zn-65 06/13/13 223.00 194.00 174 3.25 9.14 1.41
GROSS BETA ANALYSIS OF AN AIR FILTER (pCi/filter’
Analysisor | Date Reported Knowa Standard Uncertainty Percent Coef | Normalized
Radionuciide | Prepared Average Value Deviation EL | Analytics (3S) | of Variation | Deviation
Gross Beta 09/12/13 58.30 58.70 0.79 0.98 5.08 -0.14
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TABLE 51 (SHEET 2 of 3)

INTERLABORATORY COMPARISON PROGRAM RESULTS

GAMMA ISOTOPIC ANALYSIS OF A MILK SAMPLE (pCilliter)

. 1 e LA A W B 7S N e O AT " e L

Hatch Annual Radiological Environmentat Operating Report for 2013

Analysis or | Date Reported Known Standard Uncertainty | Percent Coef | Normalized
{ Radionuclide | Prepared Average Value Deviation EL | Analytics (35) | of Variation | Deviation
Co-58 09/1213 112.00 108.00 891 1.80 9.90 0.39
Co-60 09/12/13 209.00 196.00 10.8 3.27 6.67 0.94
Cr-51 09/12/13 301.00 277.00 30.1 4.63 14.32 0.55
Cs-134 09/12/13 184.00 172.00 4.02 2.88 4.56 1.42
Cs-137 09/12/13 141.00 131.00 5.49 219 6.62 1.02
Fe-59 09/12/13 133.00 130.00 6.29 2.18 8.32 0.27
[-131 09/12/13 108.00 98.30 9.13 1.64 10.86 0.80
Mn-54 09/12/13 151.00 139.00 498 2.32 6.21 1.31
Zn-65 09/12/13 289.00 266.00 9.27 4.45 6.44 1.23
GROSS BETA ANALYSIS OF WATER SAMPLE (pCifliter)
Analysis or | Date Reported Known Standard Uncertalaty Percent Coef | Normalized
Radionuclide | Prepared Average Value Deviation EL | Analytics (3S) | of Variation | Deviation
Gross Beta 01313 270.00 293.00 9.58 4,90 591 -1.42
12/05/13 307.00 279.00 10.69 4.67 6.12 1.51
GAMMA ISOTOPIC ANALYSIS OF WATER SAMPLES (pCiliter)
Aunalysisor | Date Reported — | Known Standard Uncertainty Percent Coef | Normalized
Radionuclide | Prepared Average Value Deviation EL | Analytics (3S) | of Variation | Deviation ‘
Ce-141 12/05/13 73.40 88.80 5.18 1.48 10.69 -1.95
Co-58 1 2/05/13 92.40 90.60 1.63 1.51 6.57 0.30
Co-60 1240513 118.00 119.00 1.5 1.98 5.03 0.25
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TABLE 5-1 (SHEET 3 of 3)

INTERLABORATORY COMPARISON PROGRAM RESULTS

GAMMA ISOTOPIC ANALYSIS OF WATER SAMPLES CONT. (pCiliter)

AT I - M AL % W B U A L A Ll e  « v s

Analysis or | Date Reported Known Standard Uncertainty Percent Coef | Normalized
Radionudide | Prepared Average Value Deviation EL | Analytics (3S) | of Variation | Deviation
Cr-51 12/05/13 245.00 240.00 14.2 4.01 12.37 0.16
Cs-134 12/05/13 113.00 115.00 7.53 1.92 8.17 -0.20
Cs-137 12/05/13 106.00 102.00 5.7 1.70 8.21 0.44
Fe-59 12/05/13 86.00 89.10 3.02 1.49 8.58 -0.42
I-131 12/05/13 98.20 92.40 4.93 1.54 6.16 0.96
Mn-54 120513 145.00 136.00 . 1.85 227 5.53 1.09
Zn-65 12/05/13 658.00 600.00 44.5 10.00 8.01 1.09
TRITIUM ANALYSIS OF WATER SAMPLES (pCifliter)
Analysis or | Date Reported Knﬁwn Standard Uncertainty Percent Coef | Normalized
Radionuclide | Prepared Average Value Deviation EL | Analytics (3S) | of Variation | Deviation
H-3 06/13/13 9870.00 9890.00 16.69 | _ 165.00 222 0.10
12/05/13 14100.00 14500.00 184.08 242.00 2.41 -1.21
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6.0 CONCLUSIONS

This report confirms the licensee's conformance with the requirements of Chapter 4 of
the ODCM. It provides a summary and discussion of the results of the laboratory
analyses for each type of sample. .

The REMP trends over the course of time from preoperation to the present are

. decreasing or have remained fairly constant. This supports the conclusion that there is
no adverse radiological impact on the environment or to the public as a result of the
operation of Hatch Nuclear Plant.

6-1

Hatch Annual Radiciogical Environmental Operating Report for 2013 €1.72



NL-14-0740
Enclosure 1

7.0

ERRATA

The following pages are corrections to the Edwin I Hatch Nuclear Plant Annual
Radiological Environmental Operating Report for 2012.

A discrepancy was identified regarding river water and sediment sample results in the
2012 AREOR. In the river water data table 4.6-1, Average Annual H-3 Concentration
in River Water, the control and indicator values were transposed. The comected
version of page 4-28 follows in this section,

A similar discrepancy occurred with the sediment results reported in section 4.8 of the
2012 report. Values for Cs-137 were transposed or incorrect for the indicator and
control stations. This error affected the text on page 4-36, as well as the associated
graph and table on pages 4-37 and 4-39. Corrections to these pages follow in this

- section.

The comrection resulted from an NRC review of Georgia Power Environmental
Laboratory’s 2012 Interlaboratory Comparison Program results, a calculation error
was identified. This error was subsequently corrected by Georgia Power
Environmental Lab and the corrected page is included in this errata section.. The error
appeared on Table 5-1 of Section 5 Interlaboratory Comparison Program in the 2012
AREOR. . The normalized deviation had been calculated incorrectly at -11.99 for the
March 15 gross beta water analysis. The correct normalized deviation value was
calculated to be -1.46 which is under the normalized deviation acceplance level of 3.
The affected page of table 5-1 has been updated with the correct result and is included
in the following pages of this section. No change to the text of Section 5 was required.

7-1
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Table 4.6-1 (continued)
Average Annual H-3 Concentration in River Water
Year Indicator Control
(pCiNn (pCiM)
2012 o - 364 L i 19§.

4.7

Fish

Gamma isotopic analyses were performed on the edible portion of the fish samples
collected at the river stations on April 9, 2012 and November 1, 2012. The contro}
station (No. 170) is located upstream of the plant while the indicator station (No. 172)
is located downstream. :

As shown in Table 3-1, no man-made radionuclides were detected in fish during 2012
Cs-137 in past fish samples has been attributed primasily to weapons testing and the
Chernobyl incident. However, the Cs-137 seen in past fish samples at the indicator
station could potentially be attributed to plant effluents. The MDC and RL for Cs-137
in fish are 150 and 2000 pCi/kg-wet, respectively.

_The historical trending of the average annual detectable Cs-137 concentration in fish is

provided in Figure 4.7-1 and Table 4.7-1. Figure 4.7-1 indicates, in general, a decline
in the Cs-137 levels after 1983. (Note: From 1979 through 1982, clams were collected
rather than fish.) :

4-28
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Table 4.8-1 (continued)
Average Annual Co-60 Concentration in Sediment

Year Indicator Control
(pCikg-dry) (pCi/kg-dry)
2012 NDM . B " NDM

In 2012, Cs-137 was detected in both indicator and control station sediment samples
from the spring collection. No radionuclides were detected in either the control or
indicator station samples from the fall collection. Cs-137 has been found in over 95%
of all of the sediment samples collected back through preoperation, and is generally
attributed to atmospheric nuclear weapons tests or to the Chermnobyl incident. As
shown in Table 3-1, the concentration of Cs-137 detected in the indicator station
sample from the spring collection was 91.7 pCi/kg-dry and the concentration at the
control station was 30.3 pCi/kg-dry. Because the value at the control station was
higher than the value at the indicator station, it can be concluded that effluents from
plant Hatch did not contribute to environmental concentrations. Due to the low number
of samples, MDD was not able to be used to evaluate the data. The MDC for Cs-137
in sediment is 180 pCi/kg-dry. The historical trending of the average annual
detectable Cs-137 concentration in sediment is provided in Figure 4.8-2 and Table 4.8-
2.
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Figure 4.8-2
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Table 4.8-2 {continued)
Average Annual Cs-137 Concentration in Sediment
Year Indicator Control
{pCi’kg-dry) {pCi/kg-dry)
2012 91.7 30.3
Qther man-made nuclides, besides Co-6f) and Cs-137, were occasionally found in past
years. Their presence was generally attributed to the nuclear weapons tests or 1o the
Chernobyl incident. although plant releases were not ruled out. Mn-54,
Co-58, and Zn-63, which have refatively short half-lives, are most likely a result of
plant releases and have been ploued in Figure 4.8-3 along with their MDCs. All the
man-made puclides detected in sediment except for Co-60 and Cs-137 have been listed
in Table 4.8-3. The Cs-134 MDC (150 pCitkg-dry? is defined in ODCM Table 4-3
(Table 4-1 of this report). The MDCs for Mn-54 (42 pCifkg-dry) and Zn-65 (129
pCifkg-dry) were determined by the EL since no values are provided in ODCM Table
4-3,
Figure 4.8-3
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TABLE 5-1 (SHEET 2 of 3)

INTERLARORATORY COMPARISON PROGRAM RESULTS

GAMMA [SOTOPIC ANALYSIS OF A MILK SAMPLE (pCifliter)

Analysisor | Dale Reported Known Standard Uncertainty Percent Coef | Normalized
Radionuclide | Prepared Avecage Value Deviation EL | Analvtics (38) { of Variation | Deviation
Ce-141 7414412 76.60 82.20 2,85 1.37 8.62 -0.84
Co-58 H14/12 90.20) 99.70 283 1.66 7.33 -0.32
Co-60 74412 35.00 3535.00 1.7 §.93 4.22 -(1.35
Cr-51 31412 433.00 402,46 MR 6.7 3.51 0.85
Cs-134 7414712 180.00 174.00 6.26 291 4.68 0.69
Cs-137 7/14/12 216.00 21200 9.26 3.54 5.63 (.34
Fe-59 14412 126.00 128.00 6.53 213 R.2] -0.17
1-131 7114412 102.00 99.70 7 1.66 8.78 0.30
Mn-54 7414712 134.00 132.00 379 2.2) 5.69 .24
7n-b5 /14712 208.00 199.00 8.17 3.33 7.09 0.59
GROSS BETA ANALYSIS OF WATER SAMPLE (pCifliter)
Analysis or Date Reported Known Standard Uncertainty Percent Coef | Normalized
Radionuclide | Prepared Average Value Deviativn EL | Analyties (38) | of Varintion | Deviation
Gross Beta 03/15412 363040 297.00 18.93 4.96 .10 -146
071412 166.4¥) 14800 10.28 2.47 10.85 .98
GAMMA 1ISOTOPIC ANALYSIS OF WATER SAMPLES (pCifliter)
Analysis or Date Reported Known Standard Vacertainty Percent Cocf | Nermalized
Radiomclide | Prepared Average Value Deviation EL | Analytics (38) { of Variation_ | Deviation
Ce-141 03/1512 190.00 184.00 5.65 3.07 5.25 0.64
Co-5% 03715712 92.50 93.40 5.19 1.56 820 11
Co-60 03715412 208.00 197.00 5.68 3.29 4.59 1.16
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1.0

INTRODUCTION

The Radiological Environmental Monitoring Program (REMP) for 2013 was
conducted in accordance with Chapter 4 of the Offsite Pose Calculation Manual
(ODCM).. The REMP activities for 2013 are reported herein in accordance with
Technical Specification (TS) 5.6.2 and ODCM 7.1.

The objectives of the REMP are to:

1) Determine the levels of radiation and the concentrations of radioactivity in
the environs and;

2) Assess the radiological impact (if any) to the environment due to the
operation of the Joseph M. Farley Nuclear Plant (FNP).

The assessments include comparisons between results of analyses of samples
obtained at locations where radiological levels are not expected to be affected by
plant operation (control stations), areas of higher population (community
stations), and at locations where radiological levels are more likely to be affected
by plant operation (indicator stations), as well as comparisons between
preoperational and operational sample results.

FNP is owned by Alabama Power Company (APCo) and operated by Southem
Nuclear Operating Company (SNOC). It is located in Houston County, Alabama
approximately fifteen miles east of Dothan, Alabama on the west bank of the
Chattahoochee River. Unit 1, a2 Westinghouse Electric Corporation Pressurized
Water Reactor (PWR) with a licensed core thermal power output of 2775
MegaWatts thermal (MW1), achieved initial criticality on August 9, 1977 and was
declared "commercial® on December 1, 1977. Unit 2, also a 2775 MWt
Westinghouse PWR, achieved initial criticality on May 8, 1981 and was declared
“commercial” on July 30, 1981.

The preoperational stage of the REMP began with initial sample collections in
January of 1975. The transition from the preoperational to the operational stage
of the REMP was marked by Unit 1 initial criticality.

A description of the REMP is provided in Section 2 of this report. An annual
summary of the results of the analyses of REMP samples is provided in Section 3.
A discussion of the results, including assessments of any radiological impacts
vpon the environment and the results of the land use census are provided in
Section 4. The results of the Interlaboratory Comparison Program (ICP) are
provided in Section 5. Conclusions are provided in Section 6.

Farley Annua! Radiclogical Environmaental Operating Report for 2013 E26
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2.0

REMP DESCRIPTION

A summary description of the REMP is provided in Table 2-1. This table
summarizes the program as it meets the requirements outlined in ODCM Table
4-1. 1t details the sample types to be collected and the analyses to be performed in
order to monitor the airborne, direct radiation, waterborne and ingestion pathways,
and also delineates the collection and analysis frequencies. In addition, Table 2-1
describes the locations of the indicator, community and control stations as
described in ODCM Table 4-4 and the identification of each sample according to
station location and analysis type. The stations are also depicted on maps in
Figures 2-1 through 2-4.

The location of each REMP station for gaseous releases is described by its
direction and distance from a point midway between the Unit 1 and Unit 2 plant
vent stacks. The surrounding area is divided into 16 azimuthal sectors which are
centered on the major compass points; each sector is numbered sequentially
clockwise and oriented so that the centerline of sector 16 is due north. Each
sampling station is identified by a four digit number. The first two digits indicate
the sector number, and the last two digits indicate the distance from the origin to
the nearest mile. For example, air monitoring station 0215 is located

- approximately 15 miles northeast of the origin. The locations for the sampling-

stations along the river are identified by the nearest River Mile (RM) which is the
distance along the navigable portion of the Chattahoochee River upstream of the
Jim Woodruff Dam near Chattahoochee, Florida. The approximate locations of
the plant discharge and intake structures are at RM 43.5 and 43.8, respectively.

The samples are collected by the plant's technical staff, except for fish and river
sediment samples which are collected by APCo Environmental Field Services
personnel.

All laboratory analyses were performed by Georgia Power Company's
Environmental Laboratory (EL) in Smyrna, Georgia.

2.1
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TABLE 2-1 (SHEET 1 of7)
SUMMARY DESCRIPTION OF RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Exposure Pathway | Sample Identification | Sampling and Collection Frequency Type and Frequency of Analysis

with Sample Types

and Locations

{sector-miles)

AIRBORNE

Particulates Continuous sampler operation with sample | Particulate sampler: Analyze for gross

collection weekly. beta radioactivity > 24 hours fallowing

filter change. Perform gamma isotopic
analysis on each sample when gross
beta activity is > 10 times the ycarly
mean of control samples. Perform
gamma isotopic analysis on composite
sample (by location) quarterly.

Indicator Stations:

River Intake Structure | P1-0501

(ESE-0.8) :

South Perimeter PI-0701

(SSE-1.0)

Plant Entrance PI-1101

(WSW-0.9) :

North Perimcter P1-1601

(N-0.8)

Control Stations:

Blakely GA (NE-15) | PB-021S

Ncals Landing, FL PB-0718 (spare

(SSE-18) .
Dothan, AL (W-18)

station, not in service)
PB-1218

Community Stations:

GA Pacific Paper Co. | PC-0703
(SSE-3)

Ashford, AL PC-1108
(WSW-8)

Columbia, AL (N-5) | PC-160S§

Farley Annual Radiological Environmental Operating Report for 2013
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TABLE 2-1 (SHEET 2of 7)

SUMMARY DESCRIPTION OF RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Exposure Pathway
with Sample Types
and Locations
(sector-miles)

Sample Identification

Sampling and Collection Frequency

Type and Frequency of Analysis

Iodine

Continuous sampler operation with sample
collection weekly

Radioiodine canister; Analyze cach
sample for I-131 weekly.

]

Indicator Stations:
River Intake Structure
(ESE-0.8)

South Perimeter
(SSE-1.0)

Plant Entrance
(WSW-0.9)

North Perimeter

| (N-0.8)

11-0501
11-0701
o-1101

Control Staton: -
Blakely, GA (NE-15)
Neals Landing, FL
(SSE-18)

IB-0215
IB-0718 (spare station,
not in service)

Dothan, AL (W-18) | IB-1218

Community Station:

GA Pacific Paper Co. | IC-0703

(SSE-3)

DIRECT

RADIATION ‘ :
Quarterly Gammzlx dose: Read each badge

. quarterly

Indicator Stations:

Plant Perimeter

(NNE-0.9) R1-0101

(NE-1.0) RI-0201

(ENE-0.9) RI-0301

(E-0.8) RI-0401

(ESE-0.8) RI-0501
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TABLE 2-1 (SHEET 30f7)
SUMMARY DESCRIPTION OF RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
Exposure Pathway | Sample Sampling and Collection Frequency Type and Frequency of Analysis
with Sample Types | ldentification i :
and Locations
(sector-miles)
(SE-1.1) RI-0601
(SSE-1.0) RI-0701
(5-1.0) RI-0801
(S5W-1.0) RI-0901
(SW-0.9) RI-1001
(WSW-0.9) RI-1101
(W-0.8) RI-1201
(WNW-0.8) RI-1301
(NW-L.1) RI-1401
(NNW-0.9) RI-1501
(N-0.8) - RI-1601
Control Stattons:
~ Blakely, GA (NE- RB-0215
- 15)
Neais Landing, FL RB-0718
(SSE-18)
Dothan, AL (W-15) | RB-1215
Dothan, AL (W-18) | RB-1218
Webb, AL RB-1311
(WNW-11)
Haleburg, AL (N-12) | RB-1612
Community Station
By sector
(NNE-4) RC-0104
(NE-4) RC-0204
(ENE4) RC-0304
(E-S) RC-0405
(ESE-5) RC-0505
(SE-5) RC-0605
(SSE-3) RC-0703

Farley Annual Radiclogical Environmental Operating Report for 2013
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TABLE 2-1 (SHEET 40f 7)

SUMMARY DESCRIPTION OF RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Andrews Lock and
dam (~3 miles
upstream of the plant
intake, RM 47)

Exposure Pathway | Sample Sampling and Collection Frequency Type and Frequency of Analysis

with Sample Types | Identification

and Locations

sector-miles)

(8-5) RC-0805

{SSW-4) RC-0904

{(SW-5) RC-1005

(WSW-4) RC-1104

(W-4) RC-1204

(WNW-4) RC-1304

(NW-4) RC-1404

(NNW-4) RC-1504

(N-5) RC-1605

Of Special Interest:

Nearest Residence RC-1001

(SW-1.2)

City of Ashford, AL | RC-1108

(WSW-8.0)

WATERBORNE Aliquots tuken with proportional semi-

Surfuce Water contingous sampler, baving a minimum Gamma isotopic anal ysis of cach 4 week
sampling freguency not exceading two composite sample. Tritium analysis for
hours, collected weekly for 4 week each guarterly composite,

RS B || composites and quarterly composites -}

Incscator Staton:

Paper Mill. (~3 miles | WRI

downstream of plant

discharge, RM 40)

Control Siation:

Upstream of WRB

Farley Annual Radiological Environmentat Operating Report for 2013 E2-11




NL-14-0740
Enclosure 2

C 4

TABLE 2-1 (SHEET 5 of 7)

SUMMARY DESCRIPTION OF RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Exposure Pathway
with Sample Tvpes
and Locations
(sector-miles)

Sample
Identification

Sampling and Collection Frequency

j’i’ype and Frequency of Analysis

Offsite Ground Water

Paper Mill Well
(SSE-4)

Whatley Residence
Well (SW-1.2)

WGI-07

WGB-10

Grab sample quanerly

Gamma isotopic, [-131, and tritium
analyses of each sample quarterly

Ounsite Ground Walter

See Table 2-2

Quarterly sample; pump used to sample GW
wells; grab sample from yard drains and

ponds

Tritium, gamma isotopic, and ficld * .
parameters (pH, temperalure,
conductivity, dissolved oxygen,
oxidation/reduction potential, and
wrbidity) of cach sample quarterly;
Hard 1o detect radionuclides as
necessary based on results of tritium and
gamma

River Sediment

Downstrcam of plant
discharge at Smith's
Bend (RM 41)°

Control Station:
Upstream of plant
discharge at Andrews
Lock & Dam

Reservoir (RM 48)°

Indicator Station: |

Grab sample semiannually

Gamma isotopic analysis of cach sample
semiannually

Farley Annual Radiological Environmental Operating Report for 2013
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TABLE 2-1 (SHEET 6of 7}

SUMMARY DESCRIPTION OF RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Exposure Pathway | Sample Sampling and Collection Frequency Type und Frequency of Analysis

with Sample Types | Identification

and Lecations

{sector-miles)

INGESTION

Milk Grub sumple semimonthly Gamma isotopic and [-131 anafyses of
S I e e e e o £8CH sample semimonthly
Control Station:

Robert Weir Dairy MB-(1714 NOTE: Samples were no longer available at

Donaldsonville, GA

this location in 20J0. No replacement

[AY4

(SSE - 14) lacation has been identitied.
Fish Grab sample semiannually for Game Fish Gamma isotopic analysis on the edible

Indicator Stations: |

Downstream of plant
discharge in vicinity
of Smith’s Bend
(RM4L)
Control Station:
Upstrcam of plant
discharge in
Andrews Lock &
Dam Reservoir

FGI & FBI

FGB & FBB

and Botiom Feeding Fish

portions of euch sumple semiannually

(RM 48)°
Forage Grab sample monthly. Gamma isotopic analysis of each sample
Indicator Swation:
South Southeast FI-0701
Perimeter {(SSE-1.0)
North Perimeter FI-1601
ON-O8Y e e e e e —
Controf Station:
Dothuan, AL (W-18) | FB-1218
Farley Annual Radiological Environmental Operating Report for 2013 E2-13
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TABLE 2-1 (SHEET 7 of 7)

SUMMARY DESCRIPTION OF RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

NOTATIONS

a. These collections are normally madc at iver mile 41.3 for the indicator station and river mile 47.8 for the control station: however,
duce to river bottom sediment shifting caused by high flows, dredging. etc., collections may be made from river mile 40 1o 42 for
the indicator station and from river mile 47 1o 49 for the control station,

b. Since a few miles of river water may be needed to obtain adequate fish samples, these river mile positions represent the

approximate locations about which the catches arc taken. Collections for the indicator station should be from river mile 37.5 to
42.5 and for the control station from river mile 47 10 52.

Farley Annual Radiological Enviranmental Operating Report for 2013 E2-14




NL-14-0740
Enclosure 2

TABLE 2-2
Onsite Groundwater Monitoring Locations
WELL ACQUIFER MONITORING PURPOSE
R1 Major Shallow Dilution line
aquifer
R2 Major Shallow Ditution line
aquiler
R3 Major Shallow Unit 2 RWST
aquifer
R4 Major Shallow Unit 1 RWST
aquifer
RS Major Shallow Dilution line
aguifer
R6 Major Shallow Dilution line
aquifer
R7 Major Shahow Dituion line
aquifer
RE Muajor Shallow Dilution line
aquifer
RS Major Shallow Dilution line
aquifer
R10 Major Shallow Dilution tine
agquifer
Rl Major Shallow Background 1
aquifer
R13 Major Shallow Dilution line
aquifer
R14 Major Shallow Background 2
aquifer
PW#2 Drinking water Production Well #2 Supply
PWif3 Drinking water Production Well #3 Supply
PWid Drinking water Production Well #4 Supply
CW West Drinking water Construction Well West Supply
CW East Drinking water Construction Well East Supply
FRW Drinking water Firing Range Well Supply
SW-1 N/A Background 3
Service Water Pond
East YD N/A Plant outfall
East Yard Drain
SEYD N/A Plant outfall
Southcast Yard Drain

2-9
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3.0 RESULTS SUMMARY

In accordance with ODCM 7.1.2.1, the summanzed and tabulated results for all of
the regular samples collected for the ycar at the designated indicator, community
and control stations are presented in Table 3-1. The format of Table 3-1 is similar
to Table 3 of the Nuclear Regulatory Commission (NRC) Branch Technical
Position, “An Acceptable Radiological Environmental Monitoring Program”
Revision 1, November 1979. Results for samples collected at focations other than
those listed in Table 2-1 are discussed in Scction 4 under the particular sample
type.

As indicated in ODCM 7.1.2.1, the results for naturally-occurring radionuclides
that are also found in plant effluents must be reported along with man-made
radionuclides. The radionuclide Be-7. which occurs abundantly in nature, is often
detected in REMP samples. 1t is occasionally detected in the plant’s liquid and
gaseous cfffuents. When it is detected in cffiuents. it is also included in the
REMP results. In 2013, Be-7 was not detected in liquid or gaseous effluents at
Farley.

3-1
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TABLE 3-1 (SHEET 1 of 6)

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY

Furley Nuclesr Plant, Docket Nos. 50-348 and 50-364
Houston County, Alabuma

Medium or Type and Minimum Indicator Location with the Highest Community { Control
Pathway Sampled | Total Detectahie Locations Annual Mean Locations Locations
(Unit of Number of | Concentration | Mean (b), Mcan (b), Mean(b),
Measurement} Analyses (MDC) (a) Range Name Distance Mean (b), Range Range
Performed (Fraction) & Direction Range (Fruction) | (Fraction) {Fraction)
Airbome Gross Beta | 10 16.7 PC-1101 20.1 16.1 18.7
Particulates 463 -0.5-45.5 Plant Entrance | -0.5-44.6 2.1-389 0-40.4
(fCi/m3) (204/204) 0.9 miles (52/52) (156/156) (103/103)
Jamma
Isotopic
Be-7 24 71.3 FB-1218 84.6 66.6 79.4
43.8-115.4 | Dothun, AL 73.5-925 50.6-84.7 61.3-94.6
(16/16) 18 miles W (474} {(12/12) (8/8)
- 1-131 70 NDM NA NDM NDM NDM
kY {0/16) {0/16) /12y (78)
Cs-134 SO NDM(c) NA(d) NDM NDM
(0/16) {v12) {8
Cs-137 60 NDM NA NDM NDM
{0/16) W12y (/8
Airborne 131 70 NDM NA NDM NDM NDM
Radioiodine 359 (0F204) (52 (07104}
{(ICiyfm3)
Direct Radiation Gamina NA 16.5 RI-040! 253 13.8 15.1
{mR/91 days) Dose 10.4-25.7 Plant 24.7-25.7 104-17.4 12.3-20.2
160 {64/64) Perimeter (4/4) (72/72) (24/24)
0.8 miles E
Mtk (pCi/t) Gamma
Isotopic
0
Cs-134 15 NA NA NA NA
Cs-137 18 NA NA NA NA
Ba-140 60 NA NA NA NA
lal40 1S INA  INA b INA  INA_
1-131 1 NA NA NA NA

Farley Annual Radiological Environmental Operating Report for 2013 E2-17
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TABLE 3-1 (SHEET 2 of 6)

Fariey Nuclear Plaat, Docket Nos. 50-348 and 50-364
Houston County, Alabama

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY

Medium or Type and Mintmum Indicator Location with the Highest Community | Control
Pathway Sampied { Total Detectable Locations Annual Meun Locations Locations
(Unit of Numberof | Concentration | Mean (b), Mean (b), Mcan(b),
Mcasurement} Analyses (MDC) (a) Range Namc Distance Mean (b), Range Range
Performed {Fracuon) & Direction Range (Fraction) | (Fraction) {Fraction)
Forage Gamma
(pCi/kg wet) Isatopic
36
Be-7 729 1948 F1-1601] 2227 NA 1347
(365-4347) | N. Perimcler {363-4347) {499-3343)
(24/24) 0.8 miles N (2142 (121123
131 6l NDM NA NA NDM
(0/24) (0/112)
Cs-134 60 NDM NA NA NDM
(0724 (07123
w Cs-137 80 NDM FB-1218 13.6 NA 13.6
e (0/24) Dothan, AL (1/12) (1/12)
Offsite Ground H-3 2000 81 Whatlcy 162 NA 162
Water (pCi/l) 8 -58-300 Residence 80-251 B0-251
(4/4) Well 1.2 miles | (4/4) @/4)
IR R RUN I\, AR o | I N
® I-131 1 NDM NA NA NDM
Gamina
Isotopic
Mn-54 15 NDM NA NA NDM
(/4 (V4)
Fe-59 30 NDM NA NA NDM
{{y4) (0/4)
Co-58 15 NDM NA NA NDM
(VLY (V4)
Co-60 15 NDM NA NA NDM
{0/4) (074
Zn-05 30 NDM NA NA NDM
/4) (/4
Zr-95 30 NDM NA NA NDM
(/4 (0/4)
Farley Annual Radiological Environmental Operating Report for 2013 E2-18
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TABLE 3-1 (SHEET 3 of 6)

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY
Furley Nuclear Plant, Docket Nos. 56-348 and 50-364
Houston County, Alubama

Medium or Type and Minimum Indicator Location with the Highest Community | Control
Pathway Total Detectable Locations Annual Mean Locations Locatons
Sampled Number of | Concentration | Mcan (b), Mean (b). Mean(h),
(Unit of Analyses (MDC) () Range Name Distance Mean (b), Range Runge
Measurement) | Performed {Fraction) & Direction Runge (Fraction) | (Fraction) (Fraction)
Offsite Ground | Nb-95 15 NDM NA NA NDM
Waler cont. (0/4) ((/4)
{(pCifl)
Cs-134 13 NDM NA NA NDM
(ULS! (O/4)
Cs-137 18 NDM NA NA NDM
{0143 (/)
Ba-140 60 NDM NA NA NDM
O/ (0/4)
La-140 15 NDM NA NA NDM
w {0/4) {0/4)
- Surface Water | H-3 3000 203 Ga Pacilic 202.8 NA 4}
(pCi/l) 8 104-315 Paper Mill 104-315 5-85
Gamma
Isatopic 26
Be-7 124 () NDM NA NA NDM
{0/13) {013
Mn-54 15 NDM NA NA NDM
©13) (0/13)
Fe-59 30 NDM NA NA NDM
{013 (0713}
Co-58 is NDM NA NA NDM
O/13) (0/13)
Co-60 15 NDM NA NA NDM
(O713) (0/13)
Zn-65 36 NDM NA NA NDM
AR (AR
Zr-95 30 NDM NA NA NDM
{1/13) (013
Nb-ys 15 NDM NA NA NDM
(0/13) (0/13)

Fartey Annual Radiological Environmental Operating Repaort for 2013 E2-18
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TABLE 3-1 (SHEET 4 of 6)
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY
Furley Nuclear Plant, Docket Nos. 50-348 and 50-364
Houston County, Alnbama
Mcdium or Type and Minimum Indicator Location with the Highest Community | Control
Pathway Total Detectable Locations Annual Mcan Locations Locations
Sampled Number of | Concentration | Mean (b), Mecan (b). Mean(h),
{(Unit of Analyses {MDC) (@) Range Name Distance Mcan (b}, Range Range
Measurcment) | Performed {Fraction) & Dircction Ranee (Fraction) | (Fraction) (Fraction)
Surface Water | [-131 15 NDM NA NA NDM
cont. (pCift) {0/13) ©/13)
Cs-134 15 NDM NA NA NDM
0/13) {0/13)
{s-137 18 NDM NA NA NDM
(0/13) _ O/13)
Ba-140 60 NDM NA NA NDM
0/13) /13
La-140 15 NDM NA NA NDM
(0/13) (0/13)
Bottom Gamma
w Feeding Fish Isotopic
= (pCi/kyg wet) 4
Be-7 655 (e} NDM NA NA NDM
(/) (U3}
Mn-54 130 NDM NA NA NDM
(/2) {0/2)
Fe-59 260 NDM NA NA NDM
(0/2) 12
Co-58 130 NDM NA NA NDM
HU2)] {/2)
Co-60 130 NDM NA NA NDM
072 0/2)
Zn-65 260 NDM NA NA NDM
{0/ (0/2)
Cs-134 130 NDM NA NA NDM
(0/2) 02)
Cs-137 150 9.4 Downstream, NA NDM
(/) near Smith’s (0/2)
Bend (RM 41)
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TABLE 3-1 (SHEET 5 of 6)
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY
Fariey Nuclear Plant, Docket Nos. 50-348 and 50-364
Houston County, Alabama
Medium or. Type and | Minimum Indicator Location with the Highest Community | Control
Pathway Total Detectable Locations Annual Mean Locations Locations
Sampled Number of | Concentration | Mean (b), Mean (b), Mcan(b),
(Unit of Analyses MDC) (a) Range Name Distance Mean (b), Range Range
| Measurement) | Performed (Fraction) & Direction Range (Fraction) | (Fraction) (Fraction)
Game Figh amma
(pCi/kg wet) Isotopic
4 .
Be-7 655 (e) NDM NA NA NDM
©/2) (0/2)
Mn-54 130 NDM NA NA NDM
/2) 0/2)
Fe-59 260 NDM NA NA NDM
0/2) 0/2)
Co-58 130 NDM NA NA NDM
w ©/2) ©2)
e Co-60 130 NDM NA NA NDM
0/2) (0/2)
Zn-65 260 NDM NA NA NDM
©/2) 0/2)
Cs-134 130 NDM NA NA NDM
: 02) 02)
Cs-137 150 17.8 Downstream, | 17.8 NA 9.5
16.7-19.0 near Smith’s 16.7-19.0 (1/2)
2/2) Bend (RM 41) | (272)
River Gamma
Shoreline Isotopic
Sediment 4
(pCi/kg dry) -
Be-7 655 (e) NDM NA NA NDM
. (02) | ©2)
Cs-134 150 NDM NA NA NDM
072) . 0/2)
Cs-137 180 NDM NA NA NDM
072) 0/2)
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TABLE 3-1 (SHEET 6 of 6)
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY
Farley Nuclear Plant, Docket Nos. $0-348 and 50-364 ’
Honston Cennty, Alabama
NOTATIONS
a. The MDC is defined in ODCM 10.1. Except as noted otherwise, the valucs listed in this column are the detection capabilitics
required by ODCM Table 4-3 (Table 4-1 of this report). The values listed in this column arc a priori (before the fact) MDCs. In
practice, the a posteriori (afler the fuct) MDCs are generaily lower than the values fisted. Any a posteriori MDC greater than the
value listed in this column §s discussed in Scction 4.
b. Mean and range are based upon detectable measurcments only. The fraction of all measurcments at a specified location that are
detectable is placed in parentheses.
¢. No Detectable Measurement(s).
d. Not Applicable.
¢. The EL has determined that this value may be routinely attained under normal conditions. No value is provided in Table 4-1 of this
o report.
~3

f. If a drinking water pathway exists, a value of 1 pCi/l would be used. Sce note b of Table 4-1 of this report.

2. Onsite groundwater results are discussed in Section 4.6.

Farley Annual Radiological Environmenta! Operating Report for 2013 £2-22




NL-14-0740
Enclosure 2

4.0

DISCUSSION OF RESULTS

Included in this. section are evaluations of the laboratory results for the various
sample types. The Minimum Detectable Difference compares the lowest
sigmficant difference between a control station and an indicator station, or the
control station and the community station, that can be determined statistically at
the 99% Confidence Level (CL). To calculate MDD an F-test was applied to
determine the varability in the data. Once the data was determined to be paired
or unpaired, the appropriate t-test (Student’s or Welch’s) and MDD formulas were
applicd. MDD as a tool can quantify plant Farley’s impact on the surrounding
environment, while the t-test adds greater statistical confidence in the dataset. A
difference in mean values which was less than the MDD was considered to be
statistically indiscernible.

The 2013 results were compared with past results, including those obtained during
preoperation.  As approprate, results were compared with their Minimum
Detectable Concentrations (MDC) and Reporting Levels (RL) which are listed in
‘Tables 4-1 and 4-2 of this report, respectively. The required MDCs were achieved
during laboratory sample analysis. Any anomalous results are explained within
this report,

Results of interest are graphed to show historical trends. The data points are
tabulated and included in this report. The points plotted and provided in the tables
represent mean values of only detectable results. Periods for which no detectable
measurements (NDM) were observed, or periods for which values were not
applicable (e.g., milk indicator, etc.). are plotted as 0°s and listed in the tables as
NDM.

Atmospheric nuclear weapons tests from the mid 1940°s through 1980 distributed
man-made nuclides around the world. The most recent atmospheric tests in the
1970°s and in 1980 had a significant impact upon the radiological concentrations
found in the environment prior to and during preoperation, and the earlier years of
operation, Some long-lived radionuclides, such as Cs-137, continue to have some
impact.

Significant upward trends also followed the Chernobyl incident, which began on
April 26, 1986.

The most significant nuclear event since Chemobyl occurred at Fukushima
Daiichi Nuclcar Power Plant after the Tohoku earthquake and tsunami on March
11, 2011. Equipment failures and nuclear meltdowns resulted in radioactivity
being released into the atmosphere. Southem Nuclear’s three sites (Farley, Hatch,
and Vogtle) detected I-131 in REMP samples for several weeks following the
disaster.

In accordance with ODCM 4.1.1.2.1, deviations from the required sampling
schedule are permitted it samples are unobtainable due to hazardous conditions,
unavailability, inclement weather, equipment malfunction or other just rcasons.
Deviations from conducting the REMP as described in Table 2-1 are summarized
in Table 4-3 along with their causes and resolutions.

When appropriate, results were tested for conformance with Chauvenet's criterion

(G. D. Chase and J. L. Rabinowitz, Principles of Radioisotope Mcthodology.

Burgess Publishing Company, 1962, pages 87-90) to idenufy values which

differed from the mean of a set by a statistically significant amount. Identified

outliers were investigated 10 determine the reason(s) for the variation. |If

equipment malfunction or other valid physical reasons were identified as causing
4-1
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the variation, the anomalous result was excluded from the data set as non-
representative.  No data were excluded exclusively for failing Chauvenet's
criterion.  Data exclusions are discussed in this section under the appropriue
sample type.
Table 4-1
Minimum Detectable Concentrations (MDC)
Analysis Water Airborne - Fish Milk Grassor | Sediment
(pCiN) Particulate | (pCi/kg) (pCin Leafy (pCi/kg)
or Gases wet Vegetation dry
{fCi/m3) (pCi/kg)
wet
Gross Beru 4 10
H-3 2000 (a)
Mn-54 15 130
Fe-59 30 260
Co-58 15 130
Co-60 I5 130
Zn-65 30 260
Zr-93 30
Nb-93 15
1-131 1 (b 70 ] o)
Cs-134 15 50 130 15 60 150
Cs-137 8 60 150 18 80 1%0
Bu-140 60 60
La-140 15 15

(a) If no drinking water pathway exists, a value of 3000 pCi/l may be used.

(t) ¥ no drinking water pathway exists. a value of 15 pCi/l may be used.
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Table 4-2
Reporting Levels (RL)
Analysis Water Airborne Fish Milk (pCit) |  Grassor
(pCin Particulate | (pCi/kg) wet Leafy
or Gases Vegetation
(fCi/m3z (ng/kg) wet
H-3 20,000 (2)

Mn-54 1000 30,000

Fe-59 400 10,000

Co-58 1000 30.000

Co-60 300 10,000

Zn-65 300 20.000

Zr-95 400

Nb-935 700

131 2 (b) 900 3 100
Cs-134 30 10,000 1000 60 1000
Cs-137 50 20,000 2000 70 2000
Ba- 40 200 300

La-140 100 400

(a) This 1s the 40 CFR 141 value for drinking water samples,

exists, a value of 30,000 may be vsed.

(b} If no drinking water pathway exists, a vatue of 20 pCi/l may be used.

4-3

If no drinking water pathway
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TABLE 4-3 (SHEET 4 of 2)

ANOMALIES AND DEVIATIONS FROM RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

COLLECTION AFFECTED | ANOMALY {(A)*OR CAUSE RESOLUTION

PERIOD SAMPLE(S) | DEVIATION (D)**

111113 through 7/27413 Air 1 and Part. (D} No flow measurement of Flow turbine not operiting Sampie flow verificd adequate: 48
fvontinuation from 2012) | PI-1101/H-1101 | towlizer display correctly; no flow indicated on LPM used as estimating sanple.
CR 489640/TT. 640024 0.9 milcs WSW totalizer Flow lurbine repaired and returned

1 service on 7627713,

February 2013
CR 593347/TE 593697

WRH ~ Surface
Water. Andrews
Dam

River mile 47

{A) Composite sampling was aot
continuous and did not cover the
entire month,

Sampler out of service for 7.8 days
due to fluuding conditions

Sampler returped 1o service on
/19713 when river conditions
atlowed proper operation,

February 2013
CR 593347/ TE 553697

WRI - Surface
Water, Georgia
Pacific Paper
Mill Intake
River mile 40

{A) Compusite sampling was not
continuous and did not cover the
entire month.

Sampler out of service for 3.8 days
due to floeding conditions

Sampler returned to service on
2/15/13 when river conditions
allowed proper uperiaion.

March 2013
CR 609290/ T 612487

by

WRI - Surface
Water. Georgia
Pacific Paper
Mill Intake
River mile 40

{A) Composite sampling was not
continuous and did not cover the
entire month.

Sampler out of service for 7.5 days
due Lo & shutdown of the Georgia
Pacific Paper Mill.

Sampler retugned o service on
3/26/13 following the re-stan of
the paper mill.

6/18/13 - 6/25/13
CR 661373/TE 661759

Air T and Part.
NSD2IRMOUO)
P1-10601, U-1601

{D) Loss of sample due to jow
sample volume (63 cubic meters)

Logs of power at the samiple stanon
due te electrical storms during
sample perind

Power was restored © ssmpler on
626713,

/2313 - 713013
CR 679230/ TE 680240

Air 1 and Pant.
NSD2IRMOOG3
PLO701, 10701

(D) Loss of sample duc 1o low
sample volume (7 cubic meters)

Loss of power at the sample station
duc to eleetrical storms during
sample period

Power restored with ponabte
generator on 7431413 Normal
power supply returned to service
on &/28/13.

123013 3043
CR 679569/ TE 680262

Air [ and Part.
NSD2IRMOOU!
PR-1600, 11-1600

(D) Loss of sample due to low
sainple volume (18 cubic nniers)

Loss of power at the sample station
due to electricad storms during
sumple period

Power restored on 8/7/13.

730713 -8/6/13
CR 679569/ TE 680262

Air 1 and Part.
NSD2IRMO0O!
PI-1601, H-1601

(D} Sample not ohtained

Loss of power at the sample station
dug to storms during sample peried

Power restored by portable electric
penerator on 877/13. Normal
power supply restored 8/28/13
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TABLE 4-3 (SHEET 5 of 2)
ANOMALIES AND DEVIATIONS FROM RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
Third Quarter 2013 GWPP PWir3 (D} Sampie not obtained PW #3 was danger tagged as part no | Equipment was returned to service
CR 710803 flow boundary for Filiered Water and sample obtained as required
Storage Tank for the fourth quarter
Third Quarter and Fourth § GWPP CW#] (1) Sample not obiained CW #1 was not sampled due 10 The Construction Well West Waier
Quarter 2013 vperalional problems with Pump is still inoperable,
CR 710803 Construction Well West Water SNC514635.
Pump, which supplics motive force
for sumple flow.
9/25/13 - 10/1/13 Air  and Part. (D) Loss of sample due 1o low Loss of power duc to billing issucs Billing issucs were resolved and
CR 711412 PB-0215, IB- sample volume that led to power cut oft by city of power restored on 10/2/13.
0215 Blakely, GA.
* An anomaly is considered a non-standard sample that still meets sampling criteria outlined in Southern Nuclcar and Georgia Power Labs
<+
s procedures.

** A deviation is a sample result that is excluded duc to not meeting scheduling and/or procedural requirements as outlined by Southern
Nuclear and Georgia Power Labs
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4.1

Land Use Census

In accordance with ODCM 4.1.2, a land use census was conducted during the
month of November 2013. The land use census is used to determine the locations
of the nearest permanent residence and milk animal in each of the 16 compass
sectors within a distance of 5 miles. A milk animal is a cow or goat producing
milk for human consumption. The 2013 survey revealed no significant changes
from the 2012 survey. No milk animals were found within a § mile distance. The
census resuits are tabulated in Table 4.1-1.

Table 4.1-1
LAND USE CENSUS RESULTS

Distance in Miles to the Nearest Location in Each Sector

SECTOR RESIDENCE MILK ANIMAIL
. none
NNE 2.5 none
NE 2.4 none
ENE 2.4 none
E 2.8 none
ESE 3.0 none
SE 34 none
SSE >5 none
S 43 none
SSW 2.9 none
SW 1.2 none
WSW 2.4 none
W 1.3 none
WNW 2.1 none
NW 1.5 none
NNW 3.4 none

The Houston County, Alabama and the Early County, Georgia Extension Agents
were contacted for assislance in locating commercial dairy farms and privately
owned milk animals within § miles of the plant. A list of commercial dairy farms
in Houston County, AL and Seminole County, GA was provided: there are no
commercial dairy farms in Early County. GA. Neither agent knew of privately
owned milk animals within 5 miles of FNP. In addition, field surveys were
conducted in the plant vicinity along the state and county highways and the
interconnecting secondary roads. No milk animals were found within § miles of
the plant,

A river survey performed for Plant Farley in early 2014 identified a potential use
of water from the Chattahoochee River, downstream of the plant discharge at a
distance of approximately 2 miles. In July 2013, the Georgia Department of
Natural Resources issued a farm use permit to withdraw from the Chattahoochee
River to the Nature Conservancy of Georgia. The Nature Conservancy of Georgia
leases property along the river for agricultural and grazing purposes to a private
farm family, and water from the river could potentially be used for crop irrigation

4-6
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It is not known, at the time of this report, if the property lessec (farmer) has
exercised permit rights to withdraw from the river.  Plant Farley is pursuing this
information from the farmer and will request future crop samples from the farmer
if. and when, water is withdrawn from the river for irrigation of crops.
Additionally CR 740059 was written to investigate adding a river use survey to
the REMP program. A recvision to procedure FNP-0-ENVOQ191 has since been
approved and a river use survey will be a program requirement starting in late
2014,

ODCM 4.1.2.2.1 requires a new controlling receptor to be detecrmined, if the land
usc census identifies a location that yields a calculated receptor dose greater than
the one in current use. Neither current sampling locations nor the controlling
receptor were affected by the 2013 Jand use census results.  The current
controlling receptor as described in ODCM Table 3-7 remains a child in the SW
Sector at 1.2 miles.

4-7
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4,2 Airborne

As specified in Table 2-1 and shown in Figures 4.2-1 and 4.2-2. airbome
particulate filters and charcoal canisters are collected weekly at 4 indicator, 3
control. and 3 community stations. Particulate filters arc collected at all of the
stations while the charcoal canisters are collected at all but 2 of the community
stations. At ¢ach location, air is continuously drawn through a glass fiber filter to
retain airborne particulates and, as appropriate, an activated charcoal canister is
placed in series to adsorb radioiodine. Each particulate filter is counted for gross
beta activity. A quarterly gamma isotopic analysis is performed on a composite of
the air particulate filters for each station. Each charcoal canister is analyzed for
I-131.

As prowded in Table 3-1, the 2013 annual average weekly gross beta activity was
16.7 fCifm* at the indicator stations and 18.7 fCifm* at the control stations. MDD
was not calculated because the control station average was higher than the
indicator location average. The 2013 annual average weekly gross beta
concentration was 16.1 f(‘x/m at the community stations. The community stations
average was 2.6 fCi/m* less than the average for the control stations. MDD was
not calculated because the control station average was higher than that of the
community station average.

Due to the weapons tests during preoperation and the early years of operation. the
average gross beta concentrations were 5 to 10 times greater than those currently
being measurcd. By the mid 1980s, the readings had diminished to about half the
current levels. These annual averages approximately doubled as a conscquence of
the Chernoby! incident in 1986; this impact faded away in approximately 2 years.
The installation of new air monitoring equipment in 1992 yielded an approximate
factor of 2 increase in the readings. Since then, the levels have not varied
significantly.

The nuclear accident at Fukushima Daiichi Nuclear Power Plant which occurred
after the Tohoku earthquake and tsunami on March 11, 2011 released
radioactivity into the environment that was detected in Farley air samples. lodine-
131 was detected in air cartridges after Fukushima but no changes in gross beta
activity were seen during that same time period.

The historical trending of the average weekly gross beta air concentrations tor
each year of operation and the preoperational period at the indicator, control and
community stations is plotted in Figure 4.2-1 and listed in Table 4.2-1. Historical
values for the mean gross beta and values for 2013 support the position that the
plant’s contribution to gross beta concentration in air is insignificant.

48
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Table 4.2-1

Average Weekly Gross Beta Air Concentration

Period Indicator Control Community
{fCi/m3) ({Ci/m3) (fCi/m3)
Pre-op 90 92 91
1977 205 206 200
1978 125 115 15
1979 273 27.3 28.7
1980 29.7 28.1 29.2
1981 121 115 115
1982 20.0 204 21.0
1983 15.5 14.1 14.5
1984 10.2 12.6 10.5
1985 9.0 9.6 10.3
1986 10.5 15.8 12.5
1987 9.0 11.0 17.0
1988 8.0 8.0 10.0
1989 7.0 7.0 8.0
1990 10.0 10.0 10.0
1991 9.0 10.0 8.0
1992 [5.0 17.9 18.5
1993 19.1 223 22.4
1994 19.0 20.0 19.0
1995 21.7 22.9 21.6
1996 20.3 22.3 23.5
1997 21.1 21.6 224
1998 20.6 19.3 22.0
1999 20.5 22.1 25.2
2000 20.9 20.8 23.6
2001 16.3 17.2 17.3
2002 16.8 18.0 16.8
2003 19.1 193 19.9
2004 22.0 21.3 224
2005 18.4 19.3 19.0
2006 16.1 17.5 16.8
2007 14.5 18.9 17.3
2008 16.7 20.6 18.0
2009 16.2 16.3 17.3
2010 21.2 17.5 18.2
2011 20.9 14.5 18.2
2012 18.0 173 18.9
2013 16.7 18.7 16.1
410
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During 2013, Be-7 was the only radioisotope detected from the gamma isotopic
analysis of the quarterly composites of the air particulate filters. This has
generally been the case since the impact of the weapons tests and the Chernoby!
incident have faded.

Be-7 is nawrally occurring and was not detected in Farley's gaseous effluents.
The average Be-7 at the indicator stations was 71.3 fCi/m® and the average at the
control stations was 79.4 fCi/m*. MDD was not calculated because the control
station average was higher than that of the indicator station average. The average
Be-7 at the community stations was 66.6 fCi/m’. MDD was not calculated
because the control station average was higher than that of the Lommumty station
average. There is no required MDC or Rupumng Level for Be-7.

During preoperation and the carly ycars of operation, a number of fission and
activation products were detected. Dyring preoperation, the average levels for Cs-
134 and Cs-137 were 22 and 9 fCi/my, respectively. In 1986, as a tgnsequence of
the Chernobyl incident, Cs-134 and Cs-137 levels of 3 to 4 fCi/m* were found.
The MDC and RL for Cs-134 arg 50 and 10,000 fCi/m’ and the MDC and RL for
Cs-137 are 60 and 20,000 fCi/m” respectively.

The historical trending of the annual detectable Cs-137 concentrations for the
indicator, control and community stations is provided in Figure 4.2-2 and Table
4.2-2. The trend has been generally downward since preoperation and no positive
results have been observed since 1988,
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Figure 4.2-2
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Table 4.2-2

Average Annual Cs-137 Concentration in Air

Period Indicator Control Community
(fCi/m3 {fCi/m3) fCi/m3)
Pre-op 3 13 7
1977 3.0 3.0 3.0
1978 4.0 5.0 50
1979 2.0 NDM 2.0
1980 1.0 2.0 1.8
1981 2.8 3.2 2.6
1982 1.7 NDM 1.0
1983 1.0 NDM 1.0
1984 NDM 1.5 NDM
1985 1.0 1.0 1.0
1986 3.3 3.4 2.7
1987 NDM NDM NDM
1988 NDM NDM 1
1989 NDM NDM NDM
1990 NDM NDM NDM
1991 NDM NDM NDM
1992 NDM NDM NDM
1993 NDM NDM NDM
1994 NDM NDM NDM
1995 NDM NDM NDM
1996 NDM NDM NDM
1997 NDM NDM NDM
1998 NDM NDM NDM
1999 NDM NDM NDM
2000 NDM NDM NDM
2001 NDM NDM NDM
2002 NDM NDM NDM
2003 NDM NDM NDM
2004 NDM NDM NDM
2005 NDM NDM NDM
2006 NDM NDM NDM
2007 NDM NDM NDM
2008 NDM NDM NDM
2009 NDM NDM NDM
2010 NDM NDM NDM
2011 NDM NDM NDM
2012 NDM NDM NDM
2013 NDM NDM NDM
4-13
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Airborne 1131 was not detected in churcoal canister samples in 2013, As
discussed earlier in ths section, 1-131 activity was detected in 2011 (ranging from
32.5 1o 115.0 {Ci/m") and was attributed to the Fukushima nuclear accident. In
1978. levels between 40 and 50 fCi/m* were found in a few samples and autributed
to the Chinese weapons tests; then afier the Chernobyl incident, levels up to a few
hundred fCi/m’ were found in some samples. At no other times has airborne I-
131 been detected in the cnvnronmcntal samples. The MDC and RL for airborne
I-131 are 70 and 900 fCi/m”? respectively.

Table 4-3 lists REMP deviations that occurred dunng 2013. There were six
sampling deviations related to air sampling listed in Table 4-3. One issue was
with the sampler flow totalizer display and resulted in estimated flow rates being
used after udequate flow was verified. Five deviations were related to loss of
power at the sampling stations. This resulted in non-representative samples that
were not retained for use in the data for this report.

4.14
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4.3

Direct Radiation

Direct (external) radiation was measured with Landauer InLight optically
stimulated luminescent (OSL) dosimeters, which replaced the Panasonic
thermoluminescent dosimeters (TLDs). Two OSL badges are placed at cach
station. Each badge contains two clements composed of aluminum oxide crystals
with carbon impurity. The gamma dose at each station is based upon the average
readings of the elements from the two badges. The two badges for each station
are placed in thin plastic bags {or protection from moisture while in the tield. The
badges are nominally exposed for periods of a quarter of a year {91 days). An
inspection is performed near mid-quarter for offsitc badges to assure that the
badges are on-station and to replace any missing or damaged badges.

Dircet radiation stations are ¢stablished in cach of the 16 sectors, to form 2
concentric rings. The inner ring stations arc located near the plant perimeter, as
shown in Figure 2-1, and the outer ring stations are located at distances of
approximalely 3 to 5 miles from the plant, as shown in Figure 2-2. The stations
forming the 1nner ring are designated as the indicator stations. The 6 control
stations are located at distances greater than 10 miles from the plant, as shown in
Figure 2-3. Stations arc also provided which monitor special interest areas: the
nearest occupied residence (SW at 1.2 miles), as shown in Figure 2-1, and the city
of Ashford (WSW at 8 miles), as shown in Figurce 2-3. The 16 outer ring stations
and the 2 special interest stations are designated as community stations.

As provided in Table 3-1, the average quarterly exposure measurcd at the
indicator stations {inner ring) during 2013 was 16.5 mR which was 1.4 mR greater
than the 15.1 mR measured at the control stations. This difference is statistically
discernible since it is larger than the MDD of 1.2 mR. However results of the
indicator and control stations are consistent in magnitude and historical trends
indicating no environmental impact,

The average quarterly exposure measured at the community stations was 13.8 mR.
The community station average was 1.3 mR less than the average for the control
stations. MDD was not calculated because the control station average was higher
than the community location average. The results of the community and control
stations are consistent in magnitude and historical trends indicating no
environmental impact.

The historical trending of the average quarterly exposures in units of mR at the
indicator, control, and community locations are plotied in Figure 4.3-1 and listed
in Table 4.3-1. During preoperation the average cxposure at the indicator stations
was 1.2 mR greater than that for the control stations, compared to the average
over the entre period of operation which was 1.3 mR greater.  During
preoperation, the average exposure at the control stations was 1.3 mR greater than
thar ai the community stations and the average over the period of operation was
1.3 mR greater. This supports the position that the plant is not contributing
significantly to direct radiation in the environment.
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Puring 2010, OSL badges were co-located on station with the TLD badges. 1n
2011, only the OSL badges were placed at cach station.  Following the change to
only OSL badges, the differences between indicator, control, and community
locations has been consistent with previous vears. An increase noted in 2010
reflects issues (especially during 2™ Qur) with the aging Panasonic TLD reader.

Figure 4.3-1
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Table 4.3-1

Average Quarterly Exposure from Direct Radiation

Period Indicator (mR) Control (mR) Community
(mR)
Pre-op 12.6 11.4 10.1
1977 10.6 12.2 10.6
1978 15.0 13.5 12.0
1979 20.3 18.7 15.2
1980 21.9 21.6 18.5
1981 16.5 14.9 14.5
1982 15.5 14.7 13.0
1983 20.2 20.2 17.4
1984 18.3 16.9 15.3
19835 21.9 22.0 18.0
1986 17.8 17.7 15.1
1987 20.8 20.0 18.0
1988 21.5 19.9 18.5
1989 18.0 16.2 15.3
1990 18.9 16.4 15.8
1991 18.4 16.1 16.1
1992 16.1 13.6 13.5
1993 17.4 15.9 15.6
1994 15.0 13.0 12.0
1995 14.0 12.5 11.8
1996 14.2 12.7 11.9
1997 15.3 13.9 11.9
1998 16.2 14.6 13,9
1999 14.7 13.4 12.6
2000 15.5 14.1 13.5
2001 14.9 13.4 12.7
2002 14,1 12.6 11.9
2003 15.2 13.6 12.9
2004 14.3 12.9 12.1
2005 14.7 13.4 12.5
2006 15.2 13.6 12.9
2007 14.6 13.3 12.5
2008 15.0 13.7 12.9
2009 15.2 13.6 12.8
2010 17.8 16.7 15.5
2011 15.1 14.4 13.0
2012 174 15.8 14.7
2013 16.3 15.1 13.8
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The standard deviation for the quarterly result for each Landauer OSL badge was subjected
to a self imposed limit of 3.5, Previously with TLDs. this limit had been 1.4, However, the
OSL readings varied more (between the two elements) than the TLD readings (between the
three phosphors). This limir is calculated using a method developed by the American
Society for Testing and Materials (ASTM) (ASTM Special Technical Publication 13D,
ASTM Manual on Presentation of Data and Control Chart Analysis, Fourth Revision,
Philadelphia, PA. October 1976). The calculation is based upon the standard deviations
obtained by the EL with the OSL. badges during 2010, All of the dosimeters are read twice.
The second read is not used unless the firsi read appears too variable, If both readings are
above 3.5, an investigation is conducted to determine if there are true environmental
differences in an OSL.

In 2013, the following OSL results were investigated because their standard deviations were
greater than or equal to 3.5:

First Quarter None
Second Quarter  Nonc
Third Quarter None
Fourth Quarter None

No badges at any station were investigated for having a standard deviation greater than or
equal o 3.51in 2013.

4-18
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44 Milk

Milk samples had been collected biweekly from a control location until the end of
2009 when the dairy would no longer provide samples. No indicator station (a
location within five miles of the plant) has been available for milk sampling since
1987. As discussed in Scction 4.0, no milk animals were found within five miles
of the plant during the 2012 land use census therefore no milk sampling was
performed during 2013,

Per Table 2.1, gamma isotopic analyses were performed on milk samples when
they were collected in previous vears. Cs-137 and [-131 are the only man-made
radionuclides that have been identified over the history of milk sampling. The
historical trending of the average annual detectable Cs-137 concentradon in milk
samples is shown in Figure 4.4-1 and Table 4.4-1.  Cs-137 has not been detected
in milk since 1986. Its presence at that time is atiributed to the Chernobyl incident.
The earlier detectable results were atiributed 10 weapons testing.  The MDC and
RL for Cs-137 in milk are 18 and 70 pCi/l. respectively.

Figure 4.4-1
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Table 4.4-1
Average Annual Cs-137 Concentration in Milk
Period Indicator Co_n‘t_rol
ggCn/l) _ (pCiN)
Pre-op 32 18
1977 41 20
(978 15 17
1979 NDM NDM
1980 NDM NDM
1981 NDM 23.0
1982 NDM NDM
1983 NDM NDM
1984 NDM NDM
1985 NDM NDM
1986 NDM 16.5
1987 NDM NDM
1988 NDM NDM
1989 NDM NDM
1990 NDM NDM
1991 NDM NDM
1992 NDM NDM
1993 NDM NDM
1994 NDM NDM
1995 NDM NDM
1996 NDM NDM
1997 NDM NDM
1998 NDM NDM
1999 NDM NDM
2000 NDM NDM
2001 NDM NDM
2002 NDM NDM
2003 NDM NDM
2004 NDM NDM
2005 NDM NDM
2006 NDM NDM
2007 NDM NDM
2008 NDM NDM
2009 NDM NDM
2010 No sample No sample
2011 No sample No sample
2012 No sample No sample
2013 No sample No sample
4-20
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As specified in Table 2-1, milk samples were also analyzed for 1-131, which has
not been detected in milk since 1986. The presence of 1-131 at that time is
attributed o the Chernobyl incident. The earlier detectable results were attributed
to weapons testing. The MDC and RL for [-131 are 1 and 3 pCi/l, respectively.
Figure 4.4-2 and Table 4.4-2 show the historical trending of the average annual
detectable I-131 concentration in milk samples.
Figure 4.4-2
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Table 4.4-2
Average Annual I-131 Concentration in Milk
Period Indicator Control
(gCi/l! ( gCi/l)
Pre-op 41 14
1977 20 2.0
1978 30 11
1979 NDM NDM
1980 NDM NDM
1981 NDM NDM
1982 NDM NDM
1983 NDM NDM
1984 NDM NDM
1985 NDM NDM
1986 NDM 5.0
1987 NDM NDM
1988 NDM NDM
1989 NDM NDM
1990 NDM NDM
1991 NDM NDM
1992 NDM NDM
1993 NDM NDM
1994 NDM NDM
1995 NDM NDM
1996 NDM NDM
1997 NDM NDM
1998 NDM NDM
1999 NDM NDM
2000 NDM NDM
2001 NDM NDM
2002 NDM NDM
2003 NDM NDM
2004 NDM NDM
2005 NDM NDM
2006 NDM NDM
2007 NDM NDM
7008 NDM “NDM
2009 NDM NDM
2010 No sample No sample
2011 No sample No sample
2012 No sample No sample
2013 No sample No sample
422
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4.5

Forage

In accordance with Table 2-1, forage samples are collected monthly at two
indicator stations on the plant perimeter, and at one control station located
approximately 18 miles west of the plant, in Dothan. Gamma isotopic analyses
are performed on each sample.

During preoperation and the years of operation through 1986 (the year of the
Chernobyl incident), Cs-137 was typically found in about a third of the 35 to 40
forage samples collected per year. In 1987 and 1988 the number dropped 1o about
a seventh of the total samples and from 1989 through 1994, it was only found in
one or two samples every year. From 1994 1o 2006, Cs-137 was detected in only
a few samples, three indicator samples and three control samples.

In 2013, Cs-137 was detected in one of the 12 control samples. at 13.6 pCifkg
wet, and in none of the 24 indicator samples. The occasional presence of Cs-137
in vegetation samples is attributed primarily to fallout from nuclear weapons tests
and from the Chernobyl incident. The MDC and RL for Cs-137 in forage are 80
and 2000 pCi/kg wet, respectively, Table 4.5-1 presents the average detectable
results of Cs-137 found in forage over the life of the plant and Figure 4.5-1 shows
the historical trending of this data.

Be-7 is naturally occurring and it was not detected in hiquid or gascous ceffluent
samples in 2013.  Because it has been detected in plant effluents in previous
years, it was reported when detected in REMP samples in 2013.  All forage
indicator and control samples were positive for Be-7. The average Be-7 at the
indicator stations was 1948 pCi/kg wel and the average at the control station was
1347 pCi/kg wet. The difference of 601 pCi/kg wet is more than the MDD of 546
pCi/kg wet and therefore is statistically discemible. The results from both the
indicator and control stations are consistent with historical trends, and there were
no Be-7 effluent releases from the plant in 2013 therefore it is unlikely these
results prove environmemal impact from Plant Farley. There is no Required
MDC or Reporting Level for Be-7.
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Figure 4.5-1

Average Annual Cs-137 Concentration in Forage
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Table 4.5-1

Average Annual Cs-137 Concentration in Forage

Period

Pre-op

Indicator
Ci/kg) wet

1977
1978 52.5 325
1979 372 328
1980 362 35.9
1981 32 437
1982 35.0 331
1983 16.8 236
1983 19.9 3238
1983 332 9.5
1986 413 36.2
1087 463 NDM
988 336 3.7
1089 357 NDM
1990 56.0 NDM
1991 NDM 12,9
1992 NDM 43.0
1993 NDM 240
1994 NDM 24
1995 NDM NDM
1996 NDM NDM
1997 52.6 NDM
1998 NDM 237
1999 NDM NDM
2000 NDM NDM
2001 NDM NDM
2002 NDM NDM
3003 2310 333
2004 21.6 NDM
2003 NDM 731
2006 NDM NDM
3007 NDM NDM
2008 10.1 NDM
3009 NDM NDM
2010 NDM NDM
2071 NDM NDM
2012 NDM 9.4
3013 NDM 3.6
4-25
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During preoperation and in the early yeurs of operation, 1-131 was found in 10%
10 25% of the forage samples at very high levels which ranged from around 100 (o
1,000 pCi/kg wet. In 1986 (Chernoby] incident), 1-131 reappeared after not
having been detected for 3 years. In March 2011, after the nuclear accident at
Fukushima Dalichi Nuclear Power Plant. Southern Nuclear’s three sites (Furley,
Hatch, and Vogtle) detected 1131 in REMP samples for several weeks following
the disaster. fodine-131 was detected in one forage sample (20.4 pCitkg wet) at
Farley (the North Perimeter indicator station) after the Fukushima event,

In 2013, 1-131 was not detected in any of the forage samples at the indicator or
control locations. The MDC and RL for I-131 are 60 and 100 pCitkg wet,
respectively. Table 4.5-2 lists the average detectable results of 1-131 found in
forage over the life of the plant and Figure 4.5-2 plots the historical trending of
this data.
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Table 4.5-2

Average Annual I-131 Concentration in Forage

Period Indicator Control
{(pCitkg) wet {pCi/kg) wet
Pre-op 403 486
1977 971 654
1978 220 240
1979 NDM NDM
1980 NDM NDM
1981 214 NDM
1982 46.4 NDM
1983 NDM NDM
1984 NDM NDM
1985 NDM NDM
1986 184 NDM
1987 NDM NDM
1988 NDM NDM
1989 NDM NDM
1990 NDM NDM
1991 NDM NDM
1992 NDM NDM
1993 NDM NDM
1994 NDM NDM
1995 NDM NDM
1696 NDM NDM
1997 NDM NDM
1998 NDM NDM
1999 NDM NDM
2000 NDM NDM
2001 NDM NDM
2002 NDM NDM
2003 NDM NDM
2004 NDM NDM
2005 NDM NDM
2006 NDM NDM
2007 NDM NDM
2008 NDM NDM
2009 NDM NDM
2010 NDM NDM
2011 204 NDM
2012 NDM NDM
2013 NDM NDM
4-27
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These forage analyses results show the impact of the weapons tests during
preoperation and the carly years of operation and of the Chernobyl incident in
1986 and for a few ycars afterwards. The impact is reflected by the number of
different radionuclides detected, the fraction of samples with detectable results, as
well as the magnitude of the results. During preoperation and for the first few
years of operation, 11 different radionuclides from fission and activation products
were detected. By 1985, only 2 different radionuclides were detected and the
fraction of samples with detectable results had diminished. In 1986, the same two
nuclides as seen in 19835 appeared at a significantly higher magnitude and I-131
rcappeared.  In the years following 1986, only Cs-137 has been found in forage
and it has been found in a decreasing fraction of the samples.
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4.6 Ground Water

In the FNP offsite environs, there are no wue indicator sources of ground water.
A well, located about four miles south-southeast of the plant on the east bank of
the Chattahoochee River, serves Georgia Pacific Paper Company as a source of
potable water and is designated as the indicator station. A deep well located
about 1.2 miles southwest of the plant, which supplies water to the Whatley
residence, is designated as the control station. Samples are collected quarterly
and analyzed for gamma isotopic, I-131 and tritium as specified in Table 2-1. In
2013, the only radionuclide detected in any of the ground water samples from
cither sample station was tritium. Tritium at the control stations averaged 162
pCi/l while the indicator station results had an average of 81 pCi/l. All positive
detections at both stations were in the range of the environmental background of
approximately 350 pCi/L (+/- 250 pCi/L). MDD was not calculated becausce the
control station average was larger than the indicator average, and due to the low
number of samples available to compare the data sets.

In 1983, 1985, and 1986, Cs-134 was detected in single samples at levels ranging
from 3 to 13 pCi/l. The MDC and RL for Cs-134 in water are 15 and 30 pCi/l.
respectively.

During preoperation, Cs-137 was detected in two of the samples at levels of 15
and 17 pCi/l. Then in 1984 and 1985. Cs-137 was again detected in a few
samples with levels ranging from 4 to 5 pCi/l. The MDC and RL for Cs-137 in
water are {8 and SO pCi/l. respectively.

fodine-131 has never been detected in ground water samples. From 1986-2003,
no radionuclides were detected. Since 2004, tritium has been detected at very low
concentrations (near the instrument detection level) and close (o environmental
background concentration which is approximately 350 pCi/l (+/- 250 pCi/l) in the
arca around Farley. The positive results seen in these years were less than 3% of
the reporting level for tritium. The MDC and RL for tritium in drinking water are
2,000 and 20,000 pCi/l, respectively.  Figure 4.6-1 and Table 4.6-1 show the
historical trending of the average annual detectable tritium concentration in offsite
ground water.
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Figure 4.6-1
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Table 4.6-1

Average Annual H-3 Concentration in Offsite Ground Water

Period Indicator Control
(pCi/t) (pCi/h)
Pre-op 150 240)
1977 NDM NDM
1978 NDM 240
1979 NDM NDM
1980 124 NDM
1981 264 NDM
1982 240 NDM
1983 360 341
1084 NDM NDM
1985 NDM NDM
1986 NDM NDM
1987 NDM NDM
1988 NDM NDM
1989 NDM NDM
1990 NDM NDM
1991 NDM NDM
1992 NDM NDM
1993 NDM NDM
1994 NDM NDM
1995 NDM NDM
1996 NDM NDM
1997 NDM NDM
1998 NDM NDM
1999 NDM NDM
2000 NDM NDM
2001 NDM NDM
2002 NDM NDM
2003 NDM NDM
2004 194 271
2005 264 360
2006 NDM NDM
2007 218 321
2008 196 237
2009 474 401
2010 400 3556
2011 NDM 333
2012 NDM NDM
2013 81 162
4-31
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As nuclear plants began to undergo decommissioning in the late 1990°s to early
2000s, instances of subsurface and/or groundwater contamination were identified.
In addition, several operating facilities also identified groundwater contamination
resulting from spills, leaks, and equipment failure. In one instance, low levels of
licensed material were detected in a private well located on property adjacent to a
nuclear power plant,

In 2006, NEI (Nuclear Energy Institute) formed a task force to address monitoring
onsite groundwater for radionuclides at nuclear facilities. A Groundwater
Protection Initiative was developed which was adopted by all U.S. commercial
operating nuclear plants,

The NRC also formed a task force to study the groundwater jssues and released
Information Notice 2006-13, Ground-water Contamination due to Undetecied
Leakage of Radioactive Water, which summarized its review of radioactive
contamination of ground water at multiple facilities as a result of undetected
lcakage from structures, systems. and componenats that contain or transport
radioactive fluids. Licensecs were instructed to review the information for
applicability and to consider appropriate actions to avoid similar problems.

The NEI 1ask force felt it was prudent for the industry to update site hydrology
information and to develop radiological groundwater monitoring plans at each
site. These groundwater protection plans would ensure that underground leaks
and spills would be addressed promptly.  Additionally, the task force
recommended developing a communications protocol to report radioactive leaks
or spills that have or could enter groundwater 1o the NRC and State / Local
government officials as needed. NEL07-07, Industry Groundwater Protection
Final Guidance Document, was developed by the task force to docurnent the
guidelines recommended for the industry.

To ensure compliance with NEI-07-07, Southern Nuclear developed the Nuclear
Management Procedure, Radiological Groundwater Protection Program. The
procedure contains detailed site-specific monitoring plans, program technical
bases. and communications protocol (to ensure that radioactive leaks and spills are
addressed and communicated appropriately). In an effort to prevent future leaks
of radioactive material to groundwater. SNOC plants have also established tobust
buried piping and tanks inspection programs.

In 2006, Farley located several old onsite piezometer welfs and sampled these and
the onsite drinking water wells for trittum and gamma isotopic activity. None of
these wells contained detectable amounts of radioactivity. In 2007, after the site
hydrology was cvaluated, Farley implemented a more extensive radiological
groundwater monitoring program which included drilling twelve new onsite
monitoring wells (see Table 2-2). The twelve new wells along with one of the
existing piezometer wells, the onsite drinking water wells, and several surface
water / discharge locations comprise the monitoring program. These locations
were sampled twice in the latter portion of 2007 and sampled quarterly in 2008.
Of the numerous samples taken from 2007 through 2013 (from the locations
described above), only one location (groundwater well R-3) has shown low levels
of radiological contamination (see Figure 4.6-2). Tritium was the only nuclide
identificd. R-3 was also analyzed for gamma emitters (quarterly) and strontium
(initially and after an increase was noted) and these were not detected. This well
is located near the Protected Arca and in the vicinity of the site where the Unit-2
radioactive ¢ffluent discharge line ruptured in 2002.
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In 2010, an Administrative Contro! Limit (ACL) was established for the area near
R-3 where legacy material has been the source of tritium. The quarterly results for
R-3 were all below the ACL of 6800 pGi/L of tritium. The ACL was derived
based on previous years' tritium results and total measurement uncertainty, There
are no reporting requirements associated with exceeding an ACL but additional
actions would be taken to verify no new sources of tritium if an ACL was
exceeded.

In 2013, R-3 continued to be the only monitoring well with tritium concentrations
consistently above the environmental background. The November 28, 2012
sample of R-8 was slightly above the environmental background at 573 p/Ci/l (+/-
213 pCi/l). The well returned to background level concentrations in 2013,

Figure 4.6-2
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4.7

Surface Water

As specified in Table 2-1 and shown in Figure 2-2. water samples are collected
tfrom the Chattahoochee River at a control station approximately 3 miles upstream
of the intake structure and at an indicator station approximately 4 miles
downstream of the discharge structure. Small quantities are collected during the
week at periodic intervals using automatic samplers. For each station, one liter
from cach of four consecutive weekly samples is combined into a composite
sample which is analyzed for gamma emitiers.  In addition, 0.075 liters is
collected from 13 consecutive weekly samples for each station to form composite
quarterly samples which are analyzed for tritium.

No detectable results have been found from these gamma isotopic analyses since
1988. During preoperation and in every year of operation through 1988 (except
1979 and 1980), a few samples showed at least one of nine different activation or
fission products at levels less than or on the order of their MDCs. During
preoperation, Cs-137 was found in about 3% of the samples. From 1981 through
1988, it was found in about 15% of the samples. Cs-134 was found in about 13%
of the samples from 1981 to 1986. All of these gamma emitters are attributed to
the weapons tests and the Chernobyl incident.

In 2013, as shown in Table 3-1, tritium was detected in all quarterly composites at
the indicator station with an average of 203 pCi/L, and in all quarterly compasite
samples collected at the control station with an average of 40 pCi/l. MDD was
not calculated due to the low number of sumples available to compare the data
sets.  All positive detections at both stations were in the range of the
environmental background of approximately 350 pCi/L (+/- 250 pCi/L).

Historical trending of the detectable concentrations of tritium in surface water is
provided in Figure 4.7-1 and Table 4.7-1. The slightly clevated plot of the
indicator stations is indicative of plant tritium contributions to surface water from
permitted plant effluent releases. However, it is noteworthy that the annual
average levels are less than 10% of the MDC and less than 19 of the RL. The
MDC and RL for tritium in surface water are 3,000 and 30,000. respectively.
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Figure 4.7-1
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Table 4.7-1
Average Annual H-3 Concentration in Surface Water
Period Indicator Control
{(pCi/h (pCi/l
Pre-op 200 170
1977 300 160
1978 230 250
1979 169 135
1980 221 206
1981 294 162
1982 300 132
1983 434 111
1984 333 152
1983 351 105
1986 478 272
1987 291.8 116.5
1988 2933 NDM
1989 1538 NDM
1990 166 NDM
{991 122 NDM
1992 360.5 134
1993 3¥8.8 NDM
1994 : NDM NDM
1993 257 NDM
1996 386 NIDM
1997 NDM NDM
199% 413 NDM
1999 3id NDM
2000 424 212
2001 252 NDM
2002 598 NDM
2003 206 NDM
2004 270 NDM
2008 215 173
2006 344 179
2007 321 NDM
2008 644 NDM
2009 343 NDM
2010 518 446
2011 401 NDM
2012 350 223
2013 203 40
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4.8 Fish

Two types of fish (bottom feeding and game) arc collected semiannually from the
Chauttahoochee River at a control station scveral miles upstream of the plant intuke
structure and at an indicator station a few miles downstream of the plant discharge
structure. These locations are shown in Figure 2-2. Ganuna isotopic analysis is
performed on the edible portions of each sample as specified in Table 2-1.

As shown in Table 3-1, Cs-137 was the only radionuclide of interest that was
found from the gamma isotopic analysis of fish samples in 2013. Cesium-137
was detected in the spring collection of bottom feeding fish samples at the
indicaror station al a concentration of 94 pCi/kg-wet. Cesium-137 was not
detected in either bouttom feeding tish sample at the control station. The MDC for
Cs-137 in fish is 150 pCi/kg wet and the RL is 2000 pCi/kg wet.

Cesium-137 was detected in the spring control station sample of game fish at a
concentration of 9.5 pCi/kg-wet. Cs-137 was also detected in the spring and fall
samples of the indicator station at an average concentration of 17.8 pCifkg-wet.
MDD was not calculated due to the low number of samples available to compare
the data sets. The MDC for Cs-137 in fish is 150 pCif/kg wet and the RL is 2000
pCi/kg wet.

Figurcs 4.8-1 and 4.8-2 and Tables 4.8-1 and 4.8-2 provide the historical trending
of the average annual detectable concentrations of Cs-137 in pCi/kg wet in bottom
feeding and game tish, respectively. Since the early 1980s, values have generally
decreased for hoth indicator and contro! groups, with the exception of the bottom
feeding fish collected at the indicator station in 1993. While some contribution
from the plant cannot be ruled out, most of the Cs-137 in these samples may be
attributed to the nuclear weapons tests and the Chernobyl incident, as evidenced
by the normally close agreement between the control and indicator station results.
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Figure 4.8-1
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Table 4.8-1
Average Annual Cs-137 Concentration in Bottom Feeding Fish

Period Indicator Control
3 (pCi/kg) wet (ng/kg) wet

Pre-op 69 48
1977 NDM NDM
1978 NDM NDM
1979 38 30
1980 92 90
1981 96 106
1982 515 39.0
1983 NDM NDM
1984 NDM 19
1985 NDM NDM
1986 28 25
1987 25 19
1988 25.5 220
1989 NDM NDM
1990 NDM NDM
1991 NDM NDM
1992 NDM NDM
1593 208 NDM
1994 15.9 10.3
1995 NDM 14.2
1996 164 9.9
1997 10.9 ; 7.7
1998 NDM NDM
1999 19.2 NDM
2000 NDM NDM
2001 9.8 NDM
2002 NDM NDM
2003 NDM 8.5
2004 8.1 NDM
2005 NDM 9.6
2006 9.7 NDM
2007 8.1 NDM
2008 11.4 7.7
2009 8.4 219
2010 8.5 7.1
2011 10.0 4.3
2012 NDM NDM
2013 9.4 NDM
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Figure 4.8-2
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Table 4.8-2

Average Annual Cs-137 Concentration in Game Fish

Period Indicator Control
(pCikg) wet (pCi/kg) wet
Pre-op 84 00
1977 95 48
1978 NDM NDM
1979 111 83.5
1980 289 316
1981 189 126
1982 76 77
1983 57 56.5
1084 42 26
1985 84 44
1986 51 35
1987 83 46
1988 42 33
1939 38 29
1990 28 NDM
1991 36 24
1992 32.5 28
1993 34 NDM
1994 19 16
1695 17.9 18.2
1996 19.6 23.1
1997 25.9 NDM
1998 32 20
1099 36.9 15.9
2000 229 12.5
2001 224 12.3
2002 NDM 10.1
2003 19.3 12.0
2004 12.7 10.8
2005 15.7 NDM
2006 15.0 14.7
2007 154 6.5
2008 16.6 23.2
2009 249 12.5
2010 7.6 9.8
2011 9.0 15.9
2012 15.4 NDM
2013 17.8 95
4.4
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Radionuclides of interest other than Cs-137 have been found in only a few

samples in the past. The following table provides a summary of the results in
pCi/kg wet compared with the applicable MDCs.

YEAR Nuclide Fish Type Indicator Control MDC
{(pCitke) (pCifkp) (pCi/kg)
1978 Ce-144 Bottom Fecding NIDM 200
1981 Nb-95 Bottom Feeding 38 NDM 50 (a)
1982 Nb-95 Game 3i NDM 50 (a)
1986 Co-60 Game 25 NDM 130

(a) Determined by the EL. Not defined in ODCM Table 4-3 (Table 4-1 of this
report)
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4.9

Sediment

River sediment samples are collected semiannually on the Chattahoochee River at
a control station which is approximately 4 miles upstream of the intake structure
and at an indicator station which is approximately 2 miles downstream of the
discharge structure as shown in Figure 2-2. A gamma isotopic analysis is
performed on cach sample as specified in Table 2-1. During 2013, no man-made
radioisotopes (nor Be-7) were detected in sediment collections. Be-7 was not
identified in the liquid effluents at Farley in 2013,

Historically, Be-7, Cs-134, Cs-137, and Nb-95 have been detected in some
samples. These positive results were generally for samples collected at the control
station. A summary of the positive historical results for these nuclides along with
their applicable MDCs in units of pCi/kg dry is provided in Table 4.9. Cs-134
and Cs-137 data are plotied in Figures 4.9-1 and 4.9-2, respectively.

Table 4.9
Sediment Nuclide Concentrations
Nuclide YEAR | Indicator (pCilkg) | Control (pCi/kg) MDC (pCi/ke)
Be-7 1985 535 Y45 635 (a)

2003 199 NDM
2009 728 NDM
2011 58.4 63.1

Cs-134 1987 NDM 45 150
1989 NDM 48
1992 138 51
1993 94 105

Cs-137 1981 NDM 185 180
1985 NDM 97
1989 NDM 39
1994 29 i1
1996 11.8 NDM
2005 14.5 NDM
2009 NDM 24.4
2011 NDM 8.1

Nb-95 1981 52 113 50 (a)

{a) Determined by the EL. Not defined in ODCM Table 4-3 (Table 4-1 of this report).
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Figure 4.9-1
4 A
Average Annual Cs-134 Concentration in Sediment
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The positive results for Cs-134 from 1986-1994 appear mostly at the control
station. Due to its relatively short half-life of approximotely 2 years, the positive
resulls may be atuributed to the Chernobyl incident. The overall plotting of the
positive results does not show any discernible trends.
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Figure 4.9-2

Average Annual Cs-137 Concentration in Sediment
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Cs-137 wrended down after above ground weapons testing was stopped and has
remained fairly low with random detections occurring.  The majority of the
positive results over the years are at the control station. Therefore in general. the
positive results can be auributed to the weapons tests and the Chernobyl incident.
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5.0

INTERLABORATORY COMPARISON
PROGRAM

In accordance with ODCM 4.1.3, the EL participates in an ICP that satisfies the
requirements of Regulatory Guide 4.15, Revision 1, "Quality Assurance for
Radiological Mouitoring Programs (Normal Operations) - CEfffuent Streams and
the Environment”, February 1979, The guide indicates the ICP is to be conducted
with th¢e Environmental Protection Agency (EPA) Environmental Radioactivity
Laboratory Intercomparison Studies (Cross-check) Program or an equivalent
program, and the ICP should include all of the determinations (sample
medium/radionuclide combinations) that are offered by the EPA and included in
the REMP.

The ICP is conducted by Analytics, Inc. of Atlanta, Georgia. Analytics has a
documemed Quality Assurance (QA) program and the capability (o prepare
Quality Conwrol (QC) muaterials traceable to the National Institute of Standards and
Technology. The ICP is a third party blind testing program which provides a
means {o ensure independent checks are performed on the accuracy and precision
of the measurements of radioactive materials in environmental sample matrices.
Analytics supplies the crosscheck samples to the EL which performs the
luboratory analyses in a normal manner.  Each of the specified analyses is
performed three times. The results are then sent to Analytics who performs an
evaluation which may be helpful to the EL in the idemification of instrument or
procedural problems.

The sunples offered by Analytics and included in the EL analyses are gross beta
and gamma isolopic analyses of an air filler; gamma isotopic analyses of milk
samples; and gross beta, tritium and gamma isotopic analyses of water samples.

The gccuracy of each resalt is measured by the normalized deviation, which is the
ratio of the reported average less the known value to the total error. The total
error is the square root of the sum of the squares of the uncertainties of the known
value and of the reported average, The uncertainty of the known value includes
all analytical uncertainties as reported by Analytics. The uncertainty of the
reported average is the propagated error of the values in the reported average by
the EL. The precision of each result is measured by the coefficient of varation.
which is defined as the standard deviation of the reported result divided by the
reported average. An investigation is undentaken whenever the absolute value of
the normalized deviation is greater than three or whenever the coefficient of
variation is greater than 5% for all radionuclides other than Cr-51 and Fe-59.
For Cr-51 and Fe-39. an investigation is undertaken when the coelficient of
variation exceeds the values shown as follows:

Nuclide | Concentration * | Total Sample Activity | Percent Coefficient
(pCi) of Variation

Cr-31 <300 NA 25

Cr-31 NA >1000 25

Cr-3] >300 <1000 15 -

Fe-59 <80 NA 2

Fe-59 >80 NA 15

* For air filters, concentration units are pCi/hlter.  For all other media.
concentration units are pCiftiter (pCi/l).

h
P
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As required by ODCM 4.1.3.2 and 7.1.2.3, a summary of the results of the EL's
participation in the ICP is provided in Table 5-1 for: the gross beta and gamma
tsotopic analyses of an air filter: gamma isotopic analyses of mitk samples: and
gross beta, ntium and gamma isotopic analyses of water samples. Delineated in
this table for each of the media/analysis combinations, are: the specific
radionuclides: Analytics’ preparation dates; the known values with their
uncertainties supplied by Analytics; the reported averages with their standard
deviations; and the resultant normalized deviations and coefficicnts of variation
expressed as a percentage.

The Environmental Radiochemistry laboratory participates in a performance
evaluation (PE) sample program provided by Analytics Inc. The PE samples arc
received and analyzed routinely with environmental and efflucnt samples. The
laboratory analyzed 9 samples for 34 parameters in 2013

The 2013 analyses included triium, gross beta and gamma emitting radio-
nuclides in different matrices. The attached results for all analyses were within
acceptable limits for accuracy.

Lhn
)
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TARLE 5-1 (SHEET 1 of 3)

1-131 ANALYSIS OF AN AIR CARTRIDGE (pCi/cartridge)

INTERLABORATORY COMPARISON PROGRAM RESULTS

Analysis or | Date Reported Known Standard Uncertainty Percent Coef | Normalized
Radienuclide | Prepared Average Value Deviation EL | Analytics (38) | of Variation | Deviation
1-131 06/13/13 90.30 | 89.60 34 1.50 | 58] Q. 144
GAMMA 1SOTOPIC ANALYSIS OF AN AIR FILTER (pCiffilter)
Analysis or Reported Known Standard Unceriainty Percent Coef | Normalized
Radionuclide Average Value Deviation EL | Analvtics (35) | of Variution | Deviation
Ce-141 06/13/13 78.90 80.80 3.59 1.3 6.52 -0.36
Co-5% 06/13/13 87.00 84.00 774 1.40 10.20 0.33
Co-60 06/13/13 223.00 194.00 1.7 2.62 8.56 0.01
Cr-81 06/13/13 234.00 224.00 12.5 3.74 8.40 0.5
Cs-134 06/13/13 112.00 112.00 11.2 1.87 10.80 0.00
Cs-137 06/13/13 137.00 135.00 127 2.25 10.29 0.14
Fe-59 06/13/13 106.00 107.00 8.24 1.79 9.51 -0.12
Mn-54 (6/13/13 164.00 134.00 13.8 2.57 9.52 (.61
7n-63 06713413 223.00 194.00) 174 3.25 9.14 141
GROSS BETA ANALYSIS OF AN AIRFILTER (pCi/filter)
Analysis or Date Reported Known Standard Uncertainty Percent Coef | Normalized
Radionuclide | Prepared | Average | Value Deviation EL | Analytics (38} | of Variation | Deviation
Gross Bota JO9/1213 | 58.30] 58.70 | 0.79 | 098] 5.08 -0.14
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TABLE 5-1 (SHEET 2 of 3)

INTERLABORATORY COMPARISON PROGRAM RESULTS

GAMMA ISOTOPIC ANALYSIS OF A MILK SAMPLE (pCifliter)

Analysis or Reported Known Standard Uncertainty Percent Coef | Normalized
Radionuclide Value Deviation EL | Analvties (38) | of Variation | Deviation
Co-38 09/12/13 112.00 108.00 3.91 1.80 9.90 (.39
Co-60 (9712/13 209.00 196.0X) 10.8 3.27 6.67 .94
Cr-51 09712113 301.00 277.00 30.1 4,63 1432 0.35
Cs-134 0912713 184.00 172.00 4.02 2.88 4.56 1.42
Cs-137 Q9712/13 141.00 131.00 5.49 2.19 6.62 1.02
Fe-59 09/12/13 133.00 130.00 6.29 2.18 8.32 0.27
I-131 0912413 108.00 98.30 9.13 1.64 10.86 0.80
Mn-54 09/12/13 151.00 135.00 468 2.32 6.21 1.31
Zn-65 09/12/13 289.00 266.00 9.27 4.45 6.44 1.23
GROSS BETA ANALYSIS OF WATER SAMPLE (pCifliter)
Analysis or | Date Reported Known Standard Uncertainty Percent Coef | Normalized
Radionuclide | Prepared Average Value Deviation EL | Analytics (38) | of Variation | Deviation
Gross Beta 06/13/13 270.00 203.00 9.58 4.90 5.91 -1.42
1205/13 307.00 279.00 10.69 4.67 6.12 (.51
GAMMA ISOTOPIC ANALYSIS OF WATER SAMPLES (pCifliter)
Analysis or | Date Reported Known Standard Uncertainty Percent Coef | Normalized
Radionuclide | Prepared Average Value Deviation EL | Analviies (38) | of Yariation | Deviation
B T ——— — S — NS -
Co-141 12705713 73.40 $8.50 | 518 1.48 10.69 -1.95
Co-58 12/05/13 92.40 90.60 1.63 1.51 6.57 0.30
Co-60) 12/05/13 118.00 119.00 1.5 1.98 5.03 -(.25
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TABLE 5-1 (SHEET 3 of 3)

INTERLABORATORY ()()NII’ARIS()N PROGRAM RESULTS

GAMMA [SOTOPIC ANALYSIS OF WATER SAMPLES CONT. (pCilliter)

Analysisor | Date Reported Known Standard Uncertainty | Percent Coef | Normalized
Radionuclide | Prepared Average Value __{ Deviation EL | Analyties (38) | of Variation | Deviation
Cr-51 12/05/13 245.00 240.00 14.2 4.01 12.37 0.16
Cs-134 12/05/13 113.00 115.00 7.53 1.92 8.17 -0.20
Cs-137 12/05/13 106.00 102.00 57 1.70 8.21 0.44
Fe-39 12/05/13 86.00 §9.10 3.02 1.49 8.58 -0.42
1-131 12/05/13 98.20 92.40 4.93 1.54 6.16 0.96
Mn-54 12/05/13 145.00 136.00 1.85 227 5.53 1.09
Zn-65 12/05/13 658.00 600K 44.3 10.60 8.01 1.09
TRITIUM ANALYSIS OF WATER SAMPLES (pCifliter)

- Analysis or Date Reported Known Standard Uncertainty Percent Coel | Normalized
Rudionuclide | Prepared Average Value Deviation EL | Analytics (3%) { of Variation | Deviation
H-3 06/13713 9870001 9890.00 16.69 165.00 2.22 -0.10

12/05/13 141000.00 14500.00 184.08 242.00 2.41 -1.21
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6.0 CONCLUSIONS

This report confirms the Heensee's conformance with the requirements of Chapter 4 of
the ODCM. 1t provides a summary and discossion of the results of the laboratory
analyses for cach type of sample.

In 2013. there were two instances in which the indicator station results were
statistically discernible from the control station results. One instance was the detection
of Be-7 in forage and the other was the average of direct radiation indicator station
results compared to average direct radiation control station results.

The difference in the average results of Be-7 in forage at the indicator stations and the
control stations of 601 pCi/kg wet is more than the MDD of 546 pCi/kg wet and
therefore is statistically discemible. Because Be-7 is naturally occurring and because
the results from both the indicator and control stations are consistent with historical
trends, these sample results do not indicate significant impact to the environment {rom
Plant Farley effluents. There were no Be-7 efflucnt releases {rom the plant in 2013.
Be-7 is nawrally occurring but also was detected in Farley's gascous effluents.
therefore it is unlikely these results prove environmental impact from Plant Farley.

The average of the direct radiation sample results at the indicator stations was 16.5
mrem and the average result at the direct radiation control stations was 15.1. While
this difference (1.4 mrem) compared to the MDD (1.2) was statistically discernable,
thesc values are consistent with historical values and do not indicate significant
environmental impact from the operation of Plant Farley.

Cesium-137 was detected, at a value of 9.4 (pCi/kg) wet. in bottom feeding fish
samples collected in the spring of 2013. Regular consumption of bottom feeding fish
containing this low level of Cs-137, would result in a potential dose of approximately
141 x 10° mrem in a year as calculated using NRC regulatory guide 1.109. This dose
is about 0.7% of the regulatory limit of 3 mrem per year to the total body due to liquid
cffluents.

Cesium-137 was also detected in game fish samples in both the spring and fall sample
collections at the indicator location, FGI-SS. The average Cs-137 of the two samples
was 17.8 (pCifkg) wet. Cesium-137 was also detected, at a value of 9.5 (pCifkg) wet,
in game fish samples at the contro] station in the spring collection Using the ingestion
dose factors and consumption rate factors in Reg. Guide 1.109 it was calculated that
the highest potential dose to a maximum exposed member of the public (an adult), due
16 regular consumption of game fish containing Cs-137 at the low level seen in the
2013 samples, would he approximately 2.67 x 10" mrem in a year. This dose is about
1.4% of the regulatory limit of 3 mrem per year to the total body due to liquid
effluents. While the Cs-137 seen in the game fish could be attributed to plant
cffluents, low levels of Cs-137 in the environment are attributed primarily to fallowt
from nuclear weapons testing and from the Chernobyl incident.

No discernible radiological impact upon the cnvironment or the public as a
conseguence of plant discharges 1o the atmosphere and 1o the river was established for
any other REMP samples.

6-1
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The radiological levels reported from 2013 sample results remained low. The REMP
trends over the course of time from preoperation to the present are generally
decreasing or have remained fairly constant at low levels.  This supports the
conclusion that there is no adverse radiological impact on the environment or to the
public us a result of the operation of Farley Nuclear Plant.

6-1
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7.0 ERRATA

The following page is a correction to the Joseph M. Farley Nuclear Plant Annual
Radiological Environmental Operating Report for 2012,

The correction resulted from an NRC review of Georgia Power Environmental
Laboratory’s 2012 Interlaboratory Comparison Program resuits, a calculation error
was identified. This error was subsequently corrected by Georgia “~Power
Environmental Lab and the corrected page is included in this errata section.. The error
appeared on Table 3-1 of Section 5 Intertaboratory Comparison Program in the 2012
AREOR. . The normalized deviation had been calculated incorrectly at -11.99 for the
March 15 gross beta water analysis. The correct normalized deviation value was
calculated 10 be -1.46 which is under the normalized deviation acceptance level of 3.
The affected page of table 5-1 has been updated with the correct result and is included
im the following pages of this section, No change 0 the text of Section § was required.

7-1
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Farley Annual Radiological Environmental Operating Report for 2013

TARBLE 5-1 (SHEET 2 of 3)

INTERLABORATORY COMPARISON PROGRAM RESULTS

GAMMA ISOTOPIC ANALYSIS OF A MILK SAMPLE (pCifliter)

Analysis or Date Reported Known Standard Unicertainty Percent Coef | Normalized
Radionuclide | Prepared Average Yalue Deviation EL | Analvties (38) | of Variation | Deviation
e e _ e,
Ce-141 7/14/12 76.60 X2.20 2.85 1.37 8.62 -0.84
Ci-58 T14/12 90.20 99.70 2.85 1.66 7.33 -0.32
Ca-60 71412 350,06 355.00 10.7 5.93 4.23 -0.35
Cr-51 T/14/12 433.00) 402.00 21.1 6.71 8.51 0.85
Cs-134 T/14/12 180.00 174.00 6.26 2.91 4.68 (.69
Cs-137 7/14/12 216.00 212.00 .26 3.54 5.63 0.34
Fe-59 71412 126.00 128.00 6.53 2.13 8.21 -(1.17
-131 7414112 102.00 99,7 7 1.66 8.78 0.30
Mn-54 7/14/12 134.00 132.00 3.79 2.21 5.65 .24
Zn-65 7714412 208.00 199.00 8.17 3.33 7.09 0.59
GROSS BETA ANALYSIS OF WATER SAMPLE (pCilliter)
Analysis or Date Reported Known Standard Uncertainty Percent Coef | Normalized
Radionuclide | Prepared Average Value Deviation EL | Analytics (35) | of Variation | Deviation
Gross Beta 03/15/12 263.00 267.00 18.93 4.96 1.10 -1.46
07/1412 166.00 148.00 10.28 2.47 10.85 0.98
GAMMA ISOTOPIC ANALYSIS OF WATER SAMPLES (pCi/liter)
Analysis or Reported Known Standard Uncertainty Percent Coef { Normalized
Radionuclide Average Value Deviation EL | Analytics (38) | of Yariation | Deviation

Ce-141 03/15/12 190.00 184.00 5.65 3.07 5.25 0.64
Co-58 (3/15/12 42.50 93.40 5.19 1.56 8.20 -0 11
Co-60 (3/1s12 208.00 197.00 5.68 3.29 4.59 1.16
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Acronyms presented in alphabetical order.

Acronvim { Definition

AREOR Annual Radiological Environmental Operating Report
ASTM American Society for Testing and Materials

CL Confidence Level

ElL Georgia Power Company Environmental Laboratory
EPA Environmental Protection Agency

GPC Georgia Power Company

ICP Interlaboratory Companson Program

MDC Minimum Detectable Concentration

MDD Minimum Detcctable Difference

MWe MegaWatts Electric

NA Not Applicable

NDM No Detectable Measurement(s)

NEI Nuclear Energy Institute

NRC Nuclear Regulatory Commission

QDCM Offsite Dose Calculation Manual
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Po Preoperation

PWR Pressurized Water Reactor

REMP Radiological Environmental Monitoring Program
RL Reporting Level

RM River Mile

SRS Savannah River Site

TLD Thermoluminescent Dosimeter

TS Technical Specification

VEGP Alvin W. Vogtle Electric Generating Plant
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1.0 INTRODUCTION

The Radiological Environmental Monitoring Program (REMP) is conducted in
accordance with Chapter 4 of the Offsite Dose Calculation Manual (ODCM). The
REMP activities for 2013 are reported herein in accordance with Technical
Specification (T§) 5.6.2 and ODCM 7.1.

The objectives of the REMP are to:

1) Determinge the levels of radiation and the concentrations of radioactivity in the
¢nvirons and;

2) Assess the radiological impact (if any) to the cnvironment due to the operation
of the Alvin W. Vogtle Electric Generating Plant (VEGP).

The assessments include compdrisons between resufts of analyses of samples
obtained at locations where radiotogical levels are not expected 10 be affected by
plant operation (control stations). arcas of higher population (community stations),
and at locations where radiological levels are more likely to be affected by plant
operation (indicator stations), as well as comparisons between preoperational and
operational sample results.

VEGP is owned by Georgia Power Company (GPC), Oglethorpe Power
Corporation, the Municipal Electric Authority of Georgia, and the City of Dalton,
Georgia. It is located on the southwest side of the Savannah River approximately
23 river miles upstream from the intersection of the Savannah River and US.
Highway 301. The site is in the eastern sector of Burke County, Georgia, and
across the river from Barnwell County, South Carolina. The VEGP site is dircetly
across the Savannah River from the Department of Encrgy Savannah River Site
(SRS). Unit 1, a Westinghouse Electric Corporation Pressurized Water Reactor
(PWR), with a licensed core thermal power of 3626 MegaWatts (MW1). received
its operating license on January 16, 1987 and commercial operation started on
May 31, 1987. Unit 2, also a Westinghouse PWR rated for 3626 MWt, received
its operating license on February 9, 1989 and began commercial operation on May
19, 1989.

The pre-operational stage of the REMP began with initial sample collections in
August of 1981. The transition from the pre-operational to the operational stage
of the REMP occurred as Unit | reached initial criticality on March 9, 1987.

A description of the REMP is provided in Section 2 of this report. Maps showing
the sampling stations are keyed to a table which indicates the direction and
distance of each station from a point midway between the two reactors. Section 3
provides a summary of the results of the analyses of REMP samples for the year.
The results are discussed, including an assessment of any radiological impacts
upon the environment and the results of the land usc census and the river survey,
in Section 4. The results of the Interlaboratory Comparison Program (ICP) are
provided in Section 5. Conclusions arc provided in Section 6.
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2.0 REMP DESCRIPTION

A summary description of the REMP is provided in Table 2-1. This table
summarizes the program as it meets the requirements outlined in ODCM Table 4-
I. It details the sample types to be collected and the analyses to be performed in
order to monitor the airborne, direct radiation, waterborme and ingestion pathways,
and also delineates the collection and analysis frequencies. In addition, Table 2-1
references the locations of stations as described in ODCM Section 4.2 and in
Table 2-2 of this report. The stations are also depicted on maps in Figures 2-1
through 2-3. Figure 2-4 indicates the locations of onsite groundwater wells.
These wells are not part of the REMP but are part of the VEGP Radiological
Groundwater Protection Program describe in section 4.10.

REMP samples are collected by Georgia Power Company's (GPC) Environmental

Laboratory (EL) personnel. The same lab performs all the laboratory analyses at
their headquarters in Smyma, Georgia.

2-1
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TABLE 2-1 (SHEET 1 of 5)

SUMMARY DESCRIFTION OF RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Exposure Pathway
and/or Sample

Number of Representative
Samples and Sample
Locations

Sampling and Collection
Freguency

'-l‘ype and Frequency of
Analysis

1. Direct Radiation

Y

forty routine monitoring
stations with two or more
dosimceters placed as follows:

An inner ring of stations, one
in each compasy sector in the
general area of the sitc
boundary;

An outer ring of stations, one
in each compass sector at
approximately 5 miles from
the site; and

Special interest areas, such as
population centers, ncarby
recreation arcas, and control
stations,

Quarierly

Gamma dose, quarterly

2. Airborne Radioiodine
and Puarticulates

Samples from scven locations:

Five locations close to the site
boundary in diffcrent seciors;

A community having the
highest calculated annual
average pround level D/AQ;

A control location near a
population center at a distance
of about 14 miles.

Continuous sampler operation
with sample collection weekly,

or more frequently if required by

dust louding.

Radioiodine canister: 1-
131 analysis, weekly.

Particulate sampler;
Gross beta unalysis
following filier change
and gamma isolopic
analysis” of composite
(by location), quarterly,
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TABLE 2-1 (SHEET 2 of 5)

SUMMARY DESCRIPTION OF RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Exposure Pathway Number of Representative Sampling and Collection Type and Frequency of
and/or Sample Samples and Sample Frequency Analysis
Locations
ple upri Compaositc sample over one G.\mma 1xmopu,
month period™. analysis”, monthly.
Two samples downriver. Caomposite for tritium

anulysis, quarterly.

b. Drinking Two samples at each of the ¥ 131 a h
three nearest water reatment near the mmh of cach water sample thn the dmc
plants that could be atfected treatment plant over two week calculated for the
by plant discharges. period® when I-131 analysis is consumption of the

reguired for cach sample; water is greatey than 1
Two samples at a control monthly composite otherwisc; mrem per yewr .
location. and grab sample of finished Composite for gross
walter at each water treatmeni beta and gamma
plant every two weeks or isotopic analysis™ on
monthly, as uppropriate. raw water, monthly.

Gross hela, ganmima
isotopic und [-131
analyses on grab sample
of finished water,
monthly. Composiie
for tritium analysis on
raw and finished water,

quarterly.
¢ Groundwater | See Table 2-3 and Figure 2-4 | Quurterdy sampic; pump used to | Tritium, gamma 1sotopic,
for well locations. sample GW wells; grab sumple and field parameters (pH,
from yard drains and ponds temperature, conductivity,

dissolved oxygen,
oxidation/reduction
potential, and turbidity) of
each sample quarterly;
Hard o deteet
radionuclides as necessury
based on results of tritiuin
and pamina
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TABLE 2-1 (SHEET 3 of 5)

SUMMARY DESCRIPTION OF RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Exposure Pathway
and/or Sample

Number of Representative
Samples and Sample
Locations

Sampling und Collection
Frequency

Type and Frequency of
Analysis

d. Sediment trom Shorcline

One sample {rom downriver
area with existing or potential
recrcational value.

One samiple from upriver ared
with existing or potential
recreational value.

Scemiannually

Gamma jsotopic
analysis®, semiannually.

B ifa

R rr

Ingesuon
Milk

" Two samples from milking

animals® at control locations
at 4 distance of about 10
miles or more.

" Atleast one sample of any

commercially or
recreationally important
species near the plant
discharge.

At least one sample of any
commercially or
recreationally important
species in an area not
influenced by plant
discharges.

At least one sample of any
anadromous specics near the
plant discharge.

Scmiannually

Duriny the spring spawning
season.

Gixnmu[’qi";li’ic’xbi’é' )
analysis™’, bimonthly,

' Ga'xmmaﬁisoin'pi'é' T

analysis™ on edible
portions, scmiannually,

Gamma jsotopic
analysis” on cdible
porttons, annually.
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TABLE 2-1 (SHEET 4 of 5)
SUMMARY DESCRIPTION OF RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
Exposure Pathway Number of Representative Sampling and Collection Type and Frequency of
and/or Sample Samples and Sample Frequency Analysis
Locations
¢. Grrass or Lealy One sample from two onsite Monthly during growing Gamma isotopic
Vegetation facations near the site sCason., anal ysis“' ! monthly.
boundary in different sectors.
One sample from a control
location at a distance of about
17 miles.
3
n
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TABLE 2-1 (SHEET 5 of §)

SUMMARY DESCRIPTION OF RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Notes:

H

3
“)
&)

o ©)
7

Airborne particulate sample filters shall be analyzed for gross beta radioactivity 24 hours or more after sampling to
allow for radon and thoron daughter decay. If gross beta activily in air particulate samples is greater than 10 times
the yearly mean of control samples, gamma isotopic analysis shall be performed on the individual samples.

Gamma isolopic analysis means the identification and quantification of gamma-emitting radionuclides that may be
attributable to the cifluents from the facility.

Upriver sample is taken at a distance beyond significant influence of the discharge. Downriver samples are taken
beyond but near the mixing zonc.

Composite sample aliquots shall be collected at time intervals that are very short (c.g., hourly) relative to the
composiling period (¢.g., monthiy) to assurc obtaining a representative sample.

The dosc shall be calculated for the maximum organ and age group, using the methodology and parameters in the
ODCM.

A milking animal is a cow or goat producing milk for human consumption.

If the gamma isotopic analysis is not sensitive enough to meet the Minimum Detectable Concentration (MDC) for
I-131, a separate analysis for I-131 may be performed.
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-TABLE 2-2 (SHEET 1 of 3)
RADIOLOGICAL ENVIRONMENTAL SAMPLING LOCATIONS
Station Station Descriptive Direction' Distance Sample Type
Number | Type Location {miles)'
1 Indicator | River Bank N 1.1 Direct Rad.
2 Indicator ! River Bank NNE 0.8 Direct Rad.
3 Indicator | Discharge Area | NE 0.6 Airborne Rad.
3 Indicator | River Bank NE 0.7 Direct Rad
4 Indicator | River Bank ENE 0.8 Direct Rad.
5 Indicator | River Bank E 1.0 Direct Rad.
6 Indicator | Plant Wilson ESE 1.1 Direct Rad.
7 Indicator | Simulator SE 1.7 Airborne Rad.
Building Direct Rad.
Vegetation
8 Indicator | River Road SSE 1.1 Direct Rad.
) Indicator | River Road S 1.1 Direct Rad.
10 Indicator | Met Tower SSW 0.9 Airborne Rad.
10 Indicator | River Road SSwW 1.1 Direct Rad.
11 Indicator | River Road SW 1.2 Direct Rad.
12 Indicator { River Road WSW 1.2 Airborme Rad.
Direct Rad.
13 Indicator | River Road W 1.3 Direct Rad.
14 Indicator | River Road WNW 1.8 Direct Rad.
15 Indicator | Hancock NW 1.5 Direct Rad.
Landing Road Vegetation
16 Indicator | Hancock NNW 1.4 Airborne Rad.
Landing Road Direct Rad.
17 Other Sav. River Site | N 5.4 Direct Rad.
(SRS), River
Road
18 Other SRS, D Area NNE 5.0 Direct Rad.
19 Other SRS, Road NE 4.6 Direct Rad.
A.l3
20 Other SRS, Road ENE 4.8 Direct Rad.
A13.1
21 Other SRS, Road E 53 Direct Rad.
A.l7
22 Other River Bank ESE 5.2 Direct Rad.
23 Other River Road SE 4.6 Direct Rad.
24 Other Chance Road SSE 4.9 Direct Rad.
25 Other Chance Road S 5.2 Direct Rad.
near Highway
23
26 Other Highway 23 SSW 16 Direct Rad.
and Ebenezer
Church Road
27 Other Highway 23 SwW 4.7 Direct Rad.
oppuosite Boll
Weevil Road
28 Other Thomas Road WSW 5.0 Direct Rad.
2-7
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TABLE 2-2 (SHEET 2 of 3)
RADIOLOGICAL ENVIRONMENTAL SAMPLING LOCATIONS

Station Station Descriptive Direction’ Distance Sample Type

Number | Tvpe Lecation (miles)’

29 Other Claxton-Lively | W 3.1 Direct Rad.
Road

30 Other Nathaniel WNW 5.0 Direct Rad.
Howard Road

31 Other River Road at NW 5.0 Direct Rad.
Allen’s Chapel
Fork

32 Other River Bank NNW 4.7 Direct Rad.

35 Other Girard SSE 6.6 Airborne Rad.

Direct Rad.

36 Control GpC WSw 13.9 Airborne Rad.
Waynesboro Op. Dircct Rad.
HQ

37 Control Substation WSW 16.7 Direct Rad
Waynesboro, Vegetation
GA

43 Other Employee’s Rec. | SW 22 Direct Rad.
Center

47 Control Oak Grove SE 104 Direct Rad.
Church

48 Control McBean NW 10.2 Direct Rad.
Cemetery

51 Control SGA School S 11.0 Direct Rad.
Sardis, GA

52 Control Oglethorpe SwW 10.7 Direct Rad.
Substation;
Alexander, GA

80 Control Augusta Water | NNW 29.0 Drinking
Treatment Plant Water’

81 Control Sav River N 25 Fish® Sediment®

82 Control Sav River (RM NNE 0.8 River Water
151.2)

83 Indicator Sav River (RM ENE 0.8 River Water
150.4) Scdiment’

84 Other Sav River (RM ESE 1.6 River Water
149.5)

85 Indicator Sav River ESE 43 Fish®

87 Indicator Beaufort-Jasper | SE 76 Drinking
County Water Water®
Treatmment Plant

88 Indicator Cherokee Hill SSE 72 Drinking
Water Treatment Water®
Plant, Port
Wentworth, Ga

2-8
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TABLE 2-2 (SHEET 3 0f 3)
RADIOLOGICAL ENVIRONMENTAL SAMPLING LOCATIONS
89 Indicator | Purrysburg SSE 76 Drinking
Water Treatment Water’
Plant;
Purrysburg, SC :
98 Control W.C. Dixon SE 9.8 Milk®
Dairy
101 Indicator Girard Dairy S 5.5 Milk"
102 Control Seven Qaks W 75 Milk"
Dairy
Notes:
(1)  Direction and distance are determined from a point midway between the two
reactors.,
(2)  The intake for the Augusta Water Treatment Plant is located on the Augusta Canal. The

(3)

4)

(5)

(6)

N

(8)

entrance to the canal is at River Mile (RM) 207 on the Savannah River. The canal
effectively parallels the river. The intake to the pumping station is about 4 miles down
the canal.

A 5 mile streich of the river is generally needed to obtain adequate fish samples.
Samples are normally gathered between RM 153 and 158 for upriver collections and
hetween RM 144 and 149.4 for downriver collections.

Sediment is collected at locations with existing or potential recreational value. Because
high water, shifting of the river bottom, or other reasons could cause a suitable location
for sediment collections to become unavailable or unsuitable, a stretch of the river
between RM 148.5 and 150.5 was designated for downriver collections while a stretch
between RM 153 and 154 was designated for upriver coliections. In practice, collections
are normally made at RM 150.2 for downriver collections and RM 153.3 for upriver
collections.

The intake for the Beaufort-Jasper County Water Treatment Plant is located at the end of
canal that begins at RM 39.3 on the Savannah River. This intake is about 16 miles by
line of sight down the canal from its beginning on the Savannah River.

The intake for the Cherokee Hill Water Treatment Plant is located on Abercorn Creek
which is about one and a quarter creek miles from its mouth on the Savannah River at
RM 29,

The intake for the Purrysburg Water Treatment Plant is located on the same canal as the
Beaufort-Jasper Water Treatment Plant. The Purrysburg intake is nearer to the Savannah
River at the beginning of the canal.

Girard Dairy is considered an indicator station since it is the closest dairy to the plant
(@5.5 miles). Dixon Dairy went out of business in June 2009 and Seven Qaks Dairy
{(@7.5 miles) was added as a replacement and is considered a control station even though
a contro] station is typically 10 miles or greater.

2-9
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Groundwater Monitoring Locations

Table 2-3

WELL AQUIFER MONITORING PURPOSE
LT-1B Water Table NSCW related tank
LT-7A Water Table NSCW related tank
LT-12 Water Table NSCW related tank
LT-13 Water Table NSCW related tank
802A Water Table Southeastern potential leakage
803A# Water Table Up gradient to rad waste building
8068 Water Table Dilution line
808 Water Table Up gradient; along Pen Branch Fault
R Water Table {Zi&\g’e related tank; western potential
R2 Water Table Southern potential leakage
R3 Water Table Eastern potential leakage
R4 Water Table Dilution line
RS Water Table Dilution line
R6 Water Table Dilution line
R7 Water Table Dilution line
RS g;i‘_e[’{?;ﬁ':e‘d";‘fégm Dilution line
[G13* Water Table Low level rad waste storage
1014 Tertiary Up gradient
1015 Water Table Vertically up gradient
1003* Tertiary Up gradient
100:4# Water Tabie Vertically up gradient
27%* Tertiary Down gradient tertiary
29%* Tertiary Down gradient tertiary
MU-1 Tertiary/Cretaceous Facility water supply
River N/A Surface water

NSCW — Nuclear service cooling water
* Wells abandoned in Feb. 2009 duc to construction activities with proposed new units

** Sampling discontinued in 2010 due to structural issues with the well
**% Well abandoned in 2009 due to structural issues
# Well was removed for copstruction activities after Q! 2013
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3.0 RESULTS SUMMARY

In accordance with ODCM 7.1.2.1, the summarized and tabulated results for all of
the regular samples collected for the year at the designated indicator and control
stations are presented in Table 3-1. The format of Table 3-1 is similar to Table 3
of the Nuclear Regulatory Commission (NRC) Branch Technical Position, “An
Acceptable Radiological Environmental Monitoring Program”, Revision 1,
November 1979. Results for samples collected at locations other than indicator or
control stations are discussed in Section 4 under the particular sample type.

As indicated in ODCM 7.1.2.1, the results for naturally occurring radionuclides
that are also found in plant effluents must be reported along with man-made
radionuclides. The radionuclide Be-7, which occurs abundantly in nature, is often
detected in REMP samples. It is occasionally detected in the plant’s liquid and
gaseous efflucnts. When it is detected in effluents or REMP samples, it is also
included in the REMP results. In 2013, Be-7 was not detected in liquid effluents,
but was detected in gasesous effluents at Vogtle.

3-1
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TABLE 3-1 (SHEET 1 of B)
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY
Vogtle Flectric Generating Plant, Docket Nos, 50-424 and 50-425
Burke County, Georgia

Medium or Type and Minimum Indicator Location with the Highest Other Control
Pathway Total Detectable Locations Annual Mean Stations (g) | Locations
Sampled Number of | Concentration | Mean (b), Mean (b), Mean (b),
(Unit of Analyses {MDC) (a) Range Name Distance  Mean (b), Range Range
Measurement) | Performed (Fraction) | & Direction Range (Fraction) | (Fraction) (Fraction)
Airborne Gross Beta | 10 29 .| GPC Wayneshoro 1239 222 23.9
Particulates 364 22475 Op. HQ wWsw 139 | 7.8-52.7 7.1-40 7.8-
(tCi/m3) (260/260) | mi. (5U32) (52152} S2.N3252)

Gamma

sotopic GpPC

28 Waynesboro Op.

Be-7 24 74.] HQ WSW 139 875 74.9 87.5

47.7-102 | mi. 65.4-103.9 60.5-85.5 65.4-103.9
{20/20) (4) {4743 (4/4)

I-131 70 NDM (¢) NDM NDM NDM

Cs-134 50 NDM NDM NDM NDM

Cs-137 60 NDM NDM NDM NDM
Airborne I-131 70 NDM NA NDM NDM
Radiotodine 364
(fCi/n3)
Direct Gamma NA (&) 13.1 SRS, Road 17.3 13.6 13.2
Radiation Dose 8.1-18 A 131 ENE438 [163-196 10.8-16.8 8.4-19.6
{(mR/91 days) 160 (64/64) mi. (di4) (72172 (24/124)
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TABLE 3-1 (SHEET 2 of 8)

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY
Vogtle Electric Generating Plant, Docket Nos. 50-424 and 56-425
Burke County, Georgia

Medium or Type and Minimum Indicator Location with the Highest Other Control
Pathway Total Detectable Locations Annual Mean Stations (g) | [-ocations
Sampled Nuniber of | Concentration | Mean (b), Mean (b) " {Mean (b),
(Unit of Analyses (MDC) {(a) Range Name Distance  Mean (b), can ib), Range
Measurement) | Performed (Fraction) & Direction Range (Fraction) Range (Fraction)
{(Fraction)
Milk (pCith) Gamma
Isotopic
46
1131 1 | NDM NA NDM NA NDM
Cs-134 15 NDM NDM NA NDM
Cs-137 18 NDM NDM NA NDM
Ba-140 60 NDM NDM NA NDM
La-140 15 NDM ) NDM NA NDM
i3 1 NDM NA NDM NA NDM
46
Vegetation Gamma
{pCitkg-wet) [sotopic
36
Be-7 729 2705.0 Simulator Building 3172 NA 1940.2
494.2-10323 | SE 1.7 mi. 494.2-10323 354-4587.7
(24/24) (12712) (12/12)
1-131 60 NDM NA NDM NA NDM
Cs-134 60 NDM NA NDM NA NDM
Cs-137 RO 16.6 Simulator Building 16.6 16.6 NDM
9.4-23.8 SE 1.7 mi. 9.4-23.8 9.4-23.8
(2/24) {2/24) 224
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Medium or Type and Minimum Indicator Location with the Highest Other Control

Pathway Total Number | Detectable Locations Annual Mean Stations (g) Locations

Sampled of Analyses Concentration | Mcan (b), = Mean (b) Mean (b),

(Unit of Performed (MDC) (a) Range Name Distance Mean (b), ' T Range

Measurement) (Fraction) | & Direction Range (Fraction) | Range | Fraction)

(Fraction)

River Water Gamma

(pCifl) {sotopic
36
Be-7 124(e) NDM NDM NDM NDM
Mn-54 15 NDM NDM NDM NDM
Fe-59 3¢ NDM NDM NDM NDM
Co-58 15 NDM NDM NDM NDM
Co-60 15 NDM NDM NDM NDM
Zn-65 30 NDM NDM NDM NDM
Zr-95 30 NDM NDM NDM NDM
Nh-93 15 NDM NDM NDM NDM
I-131 is NDM NDM NDM NDM
Cs-134 15 NDM NTIM NDM NDM
Cs-137 18 NDM NDM NDM NDM
Ba-140 60 NDM NDM NDM NDM
La-140 i35 NDM _ _ _ NDM NDM NDM

s 000 T eSS T T sav River oM [iesse T fowr o e
12 440-3750 {1504 ENE OB 440-3750 428-2230 159-485
(44 ni. {4/4) {4/4) (/4
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TABLE 3-1 (SHEET 4 of 8)

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY
Yogtle Eleetric Generating Plant, Docket Nos, 50-424 and 50-425
Burke County, Georgia

Medium or Type and Total | Minimum Indicator Location with the Highest Other Control
Pathway Number of Detectable Locations Annual Mean Stations (g) | Locations
Sampled Analyses Concentration | Mean (b), M b) Mean (b),
{Unit of Performed (MDC) (a) Range Name Distance Mean (b), ean (b), Range
Measurement) (Fraction) & Direction Range (Fraction) Range (Fraction)
(Fraction)
Waler Near Gross Beta 4 33 Cherokee Hill Water | 3.8 NA 3.33
Intakes to 48 1.05-12.11 Treatment Plant, Port | 2.24-12.11 1.84-9.69
Waler (36436} Wentworth, Ga SSE | (12712) (12/12y
Treatment 72 mi.
Planis (pCi/h)
Gamma
Isotopic
48
Be-7 124(e) NDM NDM NA NDM
Mn-54 15 NDM NDM NA NDM
Fe-59 30 NDM NDM NA NDM
Co-58 15 NDM NDM NA NDM
Co-60 15 NDM NDM NA NDM
Zn-63 30 NDM NDM NA NDM
Zr-95 30 NDM NDM NA NDM
Nb-93 15 NDM NDM NA NDM
131D 13 NDM NDM NA NDM
Cs-134 15 NDM NDM NA NDM
Cs-137 18 NDM NDM NA NDM
Ba-140 60 NDM NDM NA NDM
Tritium 2000 477 Purrysbure Water 467.5 NA 190
{6 45.9-898 Treatment Plant: 104-701 170-210
212y Purryshurg, SCSSE | (4/4) (4/4)
76 mi.
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL

TABLE 3-1 (SHEFET 5 of 8)

Vogtle Electric Generating Plant, Docket Nos. 50-424 and 50-425
Burke County, Geurgia

SUMMARY

Medium or Type and Minimum Indicator L.acation with the Highest Other Control
Pathway Total Detectable Locations Annual Mean Stations (g) Locations
Sampled Number of Concentration | Mean (b}, M (B) Mean (b),
(Unit of Analyses (MDC) (a) Range Name Distance Mean (b), can b, Range
Measurement) | Performed (Fraction) | & Direction Range (Fraction) Range {(Fraction)
(Fraction)
Finished Water | Gross Beta 4 296 Beaufort-Jasper 4.0 NA 2.25
at Water 48 1.9-6.98 County Water 2.26-6.98 (1.5-3.91
Treatment {36/36) Treatment Plant SE {12/12) (1212
Planws (pCifly 76 mi.
Gamma
Isotopic
48 .
Be-7 124(e} NDM NDM NA NDM
Mn-54 15 NDM NDM NA NDM
Fe-59 30 NDM NDM NA NDM
Co-58 15 NDM NDM NA NDM
Co-60 15 NDM NDM NA NDM
Zn-63 30 NDM NDM NA NDM
Zr-95 30 NDM NDM NA NDM
Nb-95 15 NDM NDM NA NDM
I-131 ] NDM NDM NA NDM
Cs-134 15 NDM NDM NA NDM
Cs-137 18 NDM NDM NA NDM
Bua-140 60 NDM NDM NA NDM
| Tritiom 2000 4324 1 Beaufort-Jasper 4858 NA 213
16 91.5-840 | County Water 101-840 46.2-476
(12/12) Treatment Plant SE {4/4) (4/4)
76 mi.
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TABLE 3-1 (SIIEET 6 of 8)
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY
Vogtle Electric Generating Plant, Docket Nos. 50-424 and 50-425
Burke County, Geargia
Medium or Type and Minimum Indicator Location with the Highest Other Control
Pathway Total Detectable Locations Annual Mean Stations (g) Locations
Sampled Number of Concentration | Mean (b), Mean (b) Mean (b),
(Unit of Analyses {(MDC) (a) Range Name Distance Mean (b), -yean (b, Range
Measurement) | Performed (Fraction) | & Direction Range (Fraction) R_ange (Fraction)
(Fraction}
Anadromuous Gamma
Fish Isotopic
{pCi/kg-wer) !
Be.7 635(e) NA NA NA NDM
Mn-54 130 NA NA NA NDM
Fe-59 260 NA NA NA NDM
Co-58 130 NA NA NA NDM
Co-60 130 NA NA NA NDM
Zn-65 260 NA NA NA NDM
Cs-134 130 NA NA NA NDM
Cs-137 150 NA NA NA NDM
Fish Gamma
(pCifkg-wet) Isotopic
6
Be-7 655(c) NDM NDM NA NDM
Mn-54 130 NDM NDM NA NDM
Fe-59 260 NDM NDM NA NDM
Co-58 130 NDM NDM NA NDM
Co-60 130 NDM NDM NA NDM
Zn-0S 2 NDM NDM NA NDM
Cs-134 130 NDM NDM NA NDM
Cs-137 150 56.0 Sav River N 6i.6 NA 61.6
22.3-78.1 | 2.5 mi. 13.9-97.6 13,9976
{3/3) 3/3) (33
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TABLE 3-1 (SHEET 7 of 8)

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY
Vogtle Electric Generating Plant, Docket Nes. 50-324 and 50-425

Burke County

. Georgia

Medium or Type and Minimum Indicator Location with the Highest Other Control
Pathway Taotal Number | Detectable Locations Anaual Mean Stations (g) Locations
Sampled of Analyses Concentration | Mean (b), Mean (b) Mean (b),
(Unit of Pertormed (MDC) (a) Range Namie Distance  Mean (b), . * Range
Measurement} (Fraction) & Direction Range l_{ange' (Fraction)
(Fraction) {Fraction)
Sediment Gamma
{pCi/kg-dry) Isotopic
e Vessin™ — ~Tioas™ | S itwer aihi [19435 ™ TNA —~ime
1377-2508 150.4}) ENE 1377-2508 1012-1967
{2 (1.8 mi. (2123 VTP
E Taties NG RATTTT T DM 1K NBM
Cs-i3d 7 TS0 T INDM | L [NDMUTT INA T INDM
Cs-137 150 [ Sav River (RM | 154.5 NA 91.5
131.9-177.2 | 1504 ENE 131.9-177.2 B8.5-94.5
(2/2) 0.8 mi. {(2/2) (22
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TABLE 3-1 (SHEET 8 of 8)

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY
Vogtle Flectric Generating Plant, Docket Nos. 50-424 and 50-425
Burke County, Georgia

Notes:

Enclosure 3
a.
b.
C.
d.

e

&

ta

The MDC is defined in ODCM 10.1. Except as noted otherwise, the values listed in this column are the detection capabilities
required by ODCM Table 4-3. The values histed in this column are a priori (before the fact) MDCs. In practice, the a posteriori
{after the fact) MDCs arc generally lower than the values listed. Any a posteriori MDC greater than the value listed in this
column is discussed in Section 4.

Mean and range are based upon deteciable measurements onty. The fraction of all measurements ai a specitied location that are
detectable is placed in parenthesis.

No Detectable Measurement(s).
Not Applicable.

The EL has determined that this value may be routinely atained under normal conditions. No value is provided in CDCM
Table 4-3.

Item 3 of ODCM Table 4-1 implics that an I-131 analysis is not required to be performed on water samples when the dose
calculated from the consumption of water is css then | mrem per year. However, 1-131 analyses have been performed on the
finished drinking water samples.

“Other” stations, as identificd in the “Station Type” column of Table 2-2, are “Community” and/or “Special™ stations.
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4.0

DISCUSSION OF RESULTS

Included in this section arc evajuations of the laboratory results for the various
sample types. The Minimum Detectable Difference (MDD} compares the lowest
significant difference between the means of a control station and an indicator
station, or the control station and the community station, that can be determined
statistically at the 99% Confidence Level (CL). To calculate MDD, first an F-test
was applied to determine the variability in the data. Once the data was determined
to be paired or unpaired, the appropriate t-test (Student’s or Weich's) and MDD
formulas were appliecd. MDD as a tool can quantify plant Vogtle's impact on the
surrounding environment, while the t-test adds greater statistical confidence in the
data set. A difference in mean values which was less than the MDD was
considered ta be statistically indiscernible.

The 2013 results were compared with past results, including those obtained during
preoperation.  As appropriate, results were compared with their Minimum
Detectable Concentrations (MDC) and Reporting Levels (RL) which are listed in
Tables 4-1 and 4-2 of this report, respectively. The required MDCs were achieved
during laboratory sample analysis. Any anomalous results are explained within
this report.

Results of interest are graphed to show historical trends. The data points are
tabujated and included in this report. The points plotted and provided in the tables
represent mean values of only detectable results. Periods for which no detectable
measurements (NDM) were observed or periods for which values were not
applicable (c.g., milk indicalor, elc.) are listed as NDM and are plotted in the tables
as O's.

Atmospheric nuclear weapons tests from the mid 1940s through 1980 distributed
man-made nuclides around the world. The most recent atmospheric tests in the
1970s and in 1980 had a significant impact upen the radiological concentrations
found in the environment prior to and during preoperation, and the earlier years of
operation. Some long lived radionuclides, such as Cs-137, continue to have some
impact. A significant component of the Cs-137 which has often been found in
various samples over the years (and continues to be found) is attributed to the
nuclear weapons tests.

Data in this section has been modified to remove any obvious non-plant short term
impacts. The specific short term impact data that has been removed includes: the
nuclear atmospheric weapon test in the fall of 1980; abnormal releases from the
Savannah River Site (SRS) during 1987 and 1991; and the Chernoby! incident in
the spring of 1986,

The most significant nuclear event since Chernobyl occurred at Fukushima
Daiichi Nuclear Power Plant after the Tohoku earthquake and tsunami on March
11, 2011, Equipment failures and nuclear melidowns resulted in radioactivity
being released into the atmosphere. Southern Nuclear’s three sites (Farley. Hateh,
and Vogtle) detected I-131 in REMP samples for several weeks following the
disaster.

In accordance with ODCM 4.1.1.2.1, deviations from the required sampling
schedule are permitted, if samples are unabtainable due to hazardous conditions,

4-1
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unavailability, inclement weather, equipment maifunction or other just reasons.
Deviations from conducting the REMP as described in Table 2-1 are summarized
in Table 4-3 along with their causes and resolutions.
Al results were tested for conformunce with Chauvenet's criterion {(G. D. Chase
and J. L. Rabinowitz, Principles of Radigisotope Methodolugy. Burgess
Publishing Company, 1962, pages 87-90) to identify values which differed from
the mean of a set by a statistically significant amount. Identified outliers were
investigated to determine the reason(s) for the difference. If equipment
malfunction or other valid physical reasons were identified as causing the
varigtion, the ancomalous result was excluded from the data set as non-
representative. No data points were excluded for violating Chauvenet’s criterion.
Table 4-1
Minimum Detectable Concentrations (MDC)
Analysis Water Airborne Fish Milk Grass or | Sediment
(pCl) | Particulute | (pCi/kg- (pCiNy Leafy {pCi/kg)
or Gases wet) Vegetation
(fCi/m3) (pCikg-
wet)
Gross Beta 4 10
H-3 2000 (a)
Mn-54 15 130
Fe-39 30 260
Co-58 15 130
Co-60 15 130
Zn-63 30 260)
Zr-95 30
Nb-935 13
I-131 1(b) 7 1 60
Cs-134 15 S0 130 15 60 150
Cs-137 18 60 150 18 80 180
Ba-140 60 o0
La-140 15 15

(3) If no drinking water pathway exists, a vaiue of 3000 pCi/l may be used.

(b) If no drinking water puthway exists, a value of 15 pCi/l may be used.
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Table 4-2
Reporting Levels (RL)
Analysis Water Airborne Fish Milk (pCi/N) Grass or
(pCiN) Particulate | (pCi/kg-wet) Leafy
or Gases Vegetation
{fCi/m3) (pCi/kg-wet)

H-3 - 20,000 (a)

Mn-54 1000 30,000

Fe-39 400 10,000

Co-5%8 1000 30.000

Co-60 300 10,000

Zn-65 300 20.000

2r-95 400

Nb-95 700

I-131 2{h) 900 3 100
Cs-124 30 10.000 1000 60 1000
Cs-137 30 20.000 2000 70 2000
Ba-140 200 300
La-140 100 400

{a) This is the 40 CFR 141 value for drinking water samples. If no drinking water
pathway exists. a value of 30,000 may be used.

(b) If no drinking water pathway exisis, a value of 20 pCifl may be used.

4-3
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TABLE 4-3

ANOMALIES AND DEVIATIONS FROM RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

COLLECTION AFFECTED ANOMALY (A)* OR CAUSE RESOLUTION
PERIOD SAMPLES DEVIATION (D)**
6/11/13-6718/13 Atr I, Air Par. {A) Low sampie volume Loss ot power for 8.2 hours due to | Power restored following instaliation of

CR 699053/TF
699816

35 ~ Girard Air Sampling
Station

installation of new power pole.

new power pole.  Sample volume was
low but accepiuble per GPL sampling
procedure.

1729733 - 2/5/13
CR 726664/TE
730682

Air 1, Air Part.
10A ~ Met Tower

{A) Low sample volume

Filter media heavy loading

Filter media changed at weekly interval
~ na further issues, Sample volume
ways low hut acceptable per GPL
sampling procedure,

Second quarier 2013
CR 672396

R-3

{A) Samipic not obtained

High water level in the access near
the river

Sampic was not obtained

October 2013
CR 717685/TE
T19785

84 - River Water

{A) Composite sampling was
not continuous and did not
cover the cntire month.

The field sanpling team ohserved
that recent bigh river levels had
likely caused ants to take refuge in
the sample box and that they had
shorted the hautery werminals on the
sampler.

A grab sample was taken 1o supplement
the sample, per GPL sampling
procedure. The ants were removed and
the banery replaced. Continuous
sampling was tesumed.

Octeber 2013
CR 717679 TE
719788

83 - River Water

{A) Insufficient sample volome

The ficld sampling team observed
that the intake sampling line had
collapsed in on itself. restricting
sample flow,

The intake line was replaced and proper
operation venfied. Octoher indicater
station sample obtained downstream at
station 84

* An anomaly 1s considered a non-standard sample that still mects sampling criteria outlined in Southern Nuclear and Georgia Power Labs

procedures.

*= A deviation is a sample result that is not recorded due to not meeting scheduling and/or procedural requirements as outlined by Southern
Nuclear and Georgia Power Labs
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4.1

Land Use Census and River Survey

In accordance with ODCM 4.1.2, a land use census was conducted on November
12. 2013 to determine the locations of the nearest permanent residence, milk
animal, and garden of greater than 500 square feet producing broad leaf
vegelation, in each of the 16 compass sectors within a distance of 5 miles: the
locations of the nearest beef cattle in each sector were also determined. A milk
animal is a cow or goat producing milk for human consumption. Land within
SRS was excluded trom the census. The census results are tabulated in Table 4.1-
1. The 2013 census indicated that there were no changes to the nearest location
for any of the categories in any of the sectors when compared 10 the 2012 census.

Table 4.1-1
LAND USE CENSUS RESULTS
" Distance in Miles to the Nearest Location in Each Sector
SECTOR RESIDENCE MILK BEEF GARDEN
ANIMAL CATTLE
N 1.4 None None Nong
NNE None None None None
NE None None Nonc None
ENE None None None None
E None None None¢ None
ESE 4.2 None None None
SE 43 None 4.9 None
SSE 4.7 None 47 None
S 4.4 None 4.3 None
SSW 4.7 None 4.6 None
SW 31 None Noneg None
WSW 2.6 None 2.7 None
W 34 None 4.4 None
WNW 1.9 None None None
NW 1.5 None None None
NNW 1.5 None Nonc None
ODCM 4.1.2.2.1 requires a new controlling receptor to be identitied, if the land

use census identifies a location that yiclds a calculated receptor dose greater than
the one in current use. In 2008, the controlling receptor was moved to a more
conservative location at 1.2 miles WSW, This property was acquired by Georgia
Power in 2008. The residents were relocated but this property will potentially be
used for contract labor in the future, :

4-5
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ODCM 4.1.2.2.2 requires that whenever the land use census identifies a location
which yiclds a calculated dose (via the same ingestion pathway) 20% greater than
that of a current indicator station, the new location must become a REMP station
(if samples are available). None of the identified locations yielded a calculated
dosc 20% greater than that for any of the current indicator stations because there
were no changes to indicator stations in any of the sectors.. No milk animals were
identified within five miles of the plant. A new dairy was started at Girard in
2008 and was added to the REMP. Since control stations are approximately 10
miles or greater, this dairy is considered an indicator station.

Neither current sampling locations nor the controlling receptor were affected by
the 2013 land use census results,

A survey of the Savannah River downstream of the plant for approximately 100
miles was conducted on September 17, 2013 to identify any new withdrawal of
water from the river for drinking. irmigation, or construction purposes. No new
usage was identified. These results were corroboraed by checking with the
Georgia Department of Natural Resources on September 20, 2013 and the South
Carolina Department of Health and Environmental Control on September 30,
2013. Each of these agencies confirmed that no water withdrawal permits for
drinking, irrigation, or construction purposes had been issued for this stretch of the
Savannah River. The three water treatment plants used as indicator stations for
drinking water arc located further dowariver.
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4.2 Airborne

As specified in Table 2-1 and shown in Figures 2-1 through 2-3, airbome
particulate filters and charcoal canisters are collected weekly at 5 indicator
stations {Stations 3, 7, 10, 12 and 16) which encircle the plant at the sitc periphery,
at a nearby community station (Station 35) approximately 7 miles from the plant,
and at a control station (Station 36) which is approximately 14 miles from the
plant. At cach location, air is continuously drawn through a glass fiber filter to
rctain airborne particulate and an activated charcoal canister is placed in series
with the filter to adsorb radioiodine.

Each particulate filter is counted for gross beta activity. A quarterly gamma
isotopic analysis is performed on a composite of the air particulate filters for cach
station. Each charcoal canister is analyzed for I-131.

As provided in Table 3-1, the 2013 annual average weekly gross bela activity was
22.9 fCi/m” for the indicator stations. It was 1.0 fCi/m’ less than the control
station average of 23.9 fCi/m’ for the year, This difference is not statistically
discernible, since it is less than the calculated MDD of 2.2 fCi/m”,

The 2013 annual average weekly gross beta activity at the Girard community
station was 22.2 fCi/m? which was 1.7 fCi/m" less than the control station average.
This difference is not statistically discernible since it is less than the calculated
MDD of 2.8 fCi/m".

The historical trending of the average weekly gross beta air concentrations for
cach year of operation and the preoperational period (September, 1981 to January,
1987) at the indicator, control and community stations is plotted in Figure 4.2-1
and listed in Table 4.2-1. In general, there is close agreement between the results
for the indicator, control and community stations. This close agreement supports
the position that the plant is not contributing significantly to the gross beta
concentrations in air.

4-7
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Figure 4.2-1
Average Weekly Gross Beta Air Concentration
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Table 4.2-1

Average Weekly Gross Beta Air Concentration

Period Indicator Control Community
(fCiY/m3 (FCi/m3) (fCi/m3)

Pre-op 22.9 22.1 219
1987 26.3 23.6 - 22.3
1988 247 - 237 22.8
1989 19.1 18.2 18.8
1990 19.6 194 18.8
1991 19.3 19.2 18.6
1992 18.7 193 18.0
1993 21.2 214 20.3
1994 20.1 20.3 19.8
1995 211 20.7 20.7
1996 23.3 21.0 20.0
1997 20.6 20.6 19.0
1998 227 224 20.9
1999 22.5 219 22.2
2000 24.5 21.5 21.1
2001 22.4 22.0 22.7
2002 19.9 18.9 18.6
2003 194 20.5 18.3
2004 21.6 22.8 21.4
2005 20.5 204 19.4
2006 255 24.6 243
2007 27.3 25.1 26.5
2008 24.0 23.2 237
2009 23.0 22.4 22.5
2010 25.8 244, 25.5
2011 25.8 25.] 24.6
2012 259 25.2 26.1
2013 22.9 23.9 222

4-9

Vogtle Annual Radiological Environmental Operating Report for 2013 E3-34



NL-14-0740
Endosure 3

During 2013, no man-made radionuclides were detected from the gamma isotopic
analysis of the quarterly composites of the air particulate filters. In 1987. Cs-137
was found in one indicator composite at a concentration of 1.7 fCi/m”. During
pre-operauon Cs-137 was found in approx1mately 12% of the indicator
composites and 14% of the control composites with average concentranons of 1.7
and 1.0 fCi/m’, respectively. The MDC for airbome Cs-137 is 60 fCi/m’. Also,
during pre-operation, Cs-134 was found in about 8% of the indicator composites
at an average concentration of 1.2 fCi/m3. The MDC for Cs-134 is 50 fCi/m3.

The naturally occurring radionuclide Be-7 is typically detected in all indicator and
control station gamma isotopic analyses of the quarterly composites of the air
particulate filters. In 2013, Be-7 was identified in plant gaseous effluents and in
REMP air samples and is, therefore, included in the REMP summary table of the
airbome pathway samples. The average Be-7 concentration at the indicator
stations was 74.1 fCi/m’ which was 13.4 fCi/m’ less than the average at the
control station (87.5 fCi/m*). The dlfference is statistically discerible since it is
more than the MDD of 12.3 fCi/m*however because the indicator is less than the
control station the result does not indicate an adverse environmental 1mpact The
average at the community station was 74.9 fCi/m*> which was 12.6 fCi/m’ less
than the average at the control station. The dxfference is statistically indiscernible
since it is less than the MDD of 17.8 fCi/m*. Be-7 has been detected in gaseous
effluents in nine of the years of plant operation prior to 2013.

Airborne 1-131 was not detected in air samples during 2013. During pre-
operation, positive results were obtained only during the Cherobyl incident when
concentrations as high as 182 fCi/m* were observed. The nuclear accident at
Fukushima Daiichi Nuclear Power Plant which occurred after the Tohoku
earthquake and tsunami on March 11, 2011 released radioactivity into the
environment that was detected in Vogtle air samples. lodine-131 was detected in
air cartridges after Fukushima but no changes in gross beta activity were seen
during that same time period. lodine-131 ranging from 24.7-93.8 fCi/m* was seen
at Vogtle for several weeks following lhe Fukushima accident. The MDC and RL
for airborne 1-131 are 70 and 900 fCi/m’, respectively.

4-10
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4.3 Direct Radiation

In 2013, dircet (external) radiation was measured with Landauer InLight opticaily
stimulated luminescent (OSL) dosimeters which replaced the Panasonic
thermoluminescent dosimeters {TLDs). The Panasonic system was retired at the
end of 2010 due to the inability to keep the aging badge readers operating reliably.
Similar to the TLD protocol of the past, two OSL badges are placed at each
station. Each badge contains two elements composed of aluminum oxide crystals
with carbon impurity. The gamma dosc at cach station is based upon the average
readings of the elements from the two badges. The two badges for each station are
placed in thin plastic bags for protection from moisture while in the field. The
badges are nominally exposed for periods of a quarter of a year (91 days). An
inspection is performed near mid-quarter for offsite badges to assure that the
badges are on-station and to replace any missing or damaged badges.

Two direct radiation stations are established in cach of the 16 compass sectors. Lo
form 2 concentric rings. The inner ring (Stations [ through 16) is located near the
plant perimeter as shown in Figure 2-1 and the outer ring (Stations 17 through 32)
is located at a distance of approximately 5 miles from the plant as shown in Figure
2-2. The 16 stations forming the inner ring are designated as the indicator
stations. The two ring configuration of stations was established in accordance with
NRC Branch Technical Position “An Acceptable Radiological Environmental
Monitoring Program™, Revision 1, November 1979. The 6 control stations
{Stations 36, 37, 47, 48, 51 and 52) are located at distances greater than 10 miles
from the plant as shown in Figure 2-2. Monitored special interest areas consist of
the following: Station 35 at the town of Girard, and Station 43 at the employee
recreational arca. The mean and range values presented in the “Other” column in
Table 3-1 (page 1 of 8) includes the outer ring stations (stations 17 through 32) as
well as stations 35 and 43.

As provided in Table 3-1 the average quarterly exposure measured at the indicator
stations in 2013 was 13.1 mR with a range of 8.1 to 18.0 mR. The average was
0.1 mR less than the average quarterly exposure measured at the control stations
(13.2). This diffcrence is not statistically discernible since it is less than the MDD
of 0.7 mR. Over the operational history of the site, the annual average quarterly
exposures shows a variation of no more than 0.7 mR difference between the
indicator and control stations. The overall average quarterly exposure for the
control stations during preoperation was 1.2 mR greater than that for the indicator
stations.

The quarterly exposurcs acquired at the outer ring stations during 2013 ranged
from 10.8 to 16.8 mR with an average of 13.6 mR which was 0.4 mR more than
that for the control stations. However, this differcnce is not discernible since it is
less than the MDD of 0.8 mR. For the entire period of operation, the annual
average quarterly exposures at the outer ring stations vary by no more than 1.2 mR
from those at the control stations. The overall average quarterly exposure for the
outer ring stations during preoperation was 1.8 mR less than that for the control
stations.

Third quarter 1997, TLDs were placed on a trial basis at SGA School in Sardis (S
11 miles) and Oglethorpe substation SW 10.7 miles. The results were within the
range of the existing control stations, so these were added as controls in 1999,
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The historical trending of the average quarterly exposures for the indicator inner
ring, outer ring. and the control stations are plotted in Figure 4.3-1 and listed in
Table 4.3-1. The decrease between 1991 and 1992 values is attributed to a change
in TLDs from Teledvne to Panasonic. It should be noted however that the
differences between indicator and control and outer ring values did not change.
During 2010, OSL badges were co-located on station with the TLD badges. In
2011, only the OSL badges were placed at each station.  Following the change to
only OSL badges. the differences between indicator, control. and community
locations has been consistent with previous years. An increase noted in 2010
reflects issues (especially during 2™ Qtr) with the aging Panasonic TLD reader.
The close agreement between the station groups supports the position that the
plant is not contributing significantly to direct radiation in the environment.
Figure 4.3-1
Average Quarterly Exposure from Direct Radiation
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Table 4.3-1

Average Quarterly Exposure from Direct Radiation

Period Indicator Control Outer Ring
(mR) (mR) (mR)
Pre-op 15.3 10.5 14.7
1987 17.6 17.9 16.7
1988 16.8 16.1 16.0
1989 17.9 18.4 17.2
1990 16.9 16.6 16.3
1991 16.9 17.1 16.7
1992 12.3 12.5 12.1
1993 12.4 2.4 12.1
1994 12.3 12.1 11.9
1995 12.0 12.5 12.3
1996 12.3 12.2 12.3
1997 13.0 13.0 13.1
1998 12.3 12.7 12.4
1999 13.6 13.5 13.4
2000 13.5 13.6 13.5
2001 129 13.0 12.9
2002 12.8 12.9 12.6
2003 12.2 12.5 124
2004 12.4 12.2 12.3
2005 12.5 13.2 12.9
2006 13.1 12.9 13.0
2007 13.0 12.5 12.7
2008 13.3 13.0 13.1
2009 13.1 13.6 13.3
2010 16.2 16.7 16.6
2011 139 13.9 14.0
2012 144 14.3 14.2
2013 13.1 13.2 13.6
4-13
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The historical trending of the average quarterly exposures at the special interest
areas for the same periods are provided in Figure 4.3-2 and listed in Table 4.3-2.
These exposures are within the range of those acquired at the other stations. They
too, show that the plant is not contributing significantly to direct radiation at the
special interest areas.
Figure 4.3-2
Average Quarterly Exposure from Direct Radiation at Special
Interest Areas
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Table 4.3-2
Average Quarterly Exposure from Direct Radiation
at Special Interest Areas
Period Control Station 33 Station 35 Station 43
{(mR mR (mR) (mR)

Pre-op 16.5 16.6 15.1 133
1987 17.9 21.3 18.3 15.2
1988 16.1 19.7 18.1 14.8
1989 18.4 21.2 18.7 17.4
1990 16.6 16.8 18.9 16.2
1991 17.1 17.3 19.6 17.0
1992 12.5 12.8 13.5 12.0
1993 124 12.9 13.3 12.1
1994 12,1 12.6 13.6 12.0
1993 12.3 13.3 13.5 12.3
1996 12.2 13.0 13.6 12.1
1997 13.0 13.8 14.4 12.7
1998 12.7 13.5 13.7 12.5
1999 13.5 NA 14.5 12.7
2000 13.6 NA 14.8 13.1
2001 13.0 NA 14.0 12.6
2002 129 NA 14.0 12
2003 12.5 NA 14.1 12.2
2004 12.2 NA 14.2 11.7
2005 13.2 NA 15.2 12.7
2006 129 NA 14.3 12.6
2007 12,5 NA 13.6 11.8
2008 13.0 NA 14.4 12.6
2009 13.6 NA 14.6 13.0
2010 16.7 NA 18.0 16.4
2011 13.9 NA 5.6 13.6
2012 14.3 NA 15.8 14.1
2013 13.2 NA 14.1 12.9

The hunting cabin activides at Station 33 have been discontinued and,
eonsequently, this location is no longer considered as an area of special interest.
Monitoring at this location was discontinued at the end of 1998.

" 4-15
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The standard deviation [or the quarterly result for each Landauer OSL badge was
subjected to a self-imposed limit of 3.5 standard deviations. Previously with
TLD:s, this limit had been 1.4. However, the OSL readings varied more (between
the two clements) than the TLD readings (between the three phosphors).  This
limit is calculated using a method developed by the American Society for Testing
and Matcrials (ASTM) (ASTM Special Technical Publication 15D, ASTM
Manual on Presentation of Data and Control Chart Analysis, Fourth Revision,
Philadelphia, PA, October 1976). The calculation is based upon the standard
deviations obtained by the EL with the OSL badges during 2010.  All of the
dosimeters ar¢ read twice. The second read is not used unless the first read
appears too variable. If both rcadings are above 3.5, an investigation is conducted
to determine if there are true environmental differences in an OSL.

In 2013, the OSL results from the following stations were investigated because
their standard deviations were greater than or cqual to 3.5:

First Quarter: None
Second Quarter:  None
Third Quartier; None
Fourth Quarter: None

No badges at any station were investigated for having a standard deviation greater
than or equal t0 3.5in 2013
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44 Milk

In accordance with Tables 2-1 and 2-2. milk samples are collected bimonthly from
two locations, the Girard Dairy (Station 101) which is considered an indicator
station because it is approximately 5.5 miles from Vogtle (ideally a milk indicator
station is less than 5 miles from the plant), and the Seven Qaks Dairy (Station
102) at 7.5 miles from Vogtle is the control location (ideally control locations are
“greater than 10 miles from the plant). TE 770030 identified Milky Way Dairy as a
replacement control location. The Milky Way Dairy will be added to the ODCM
and be used for sampling starting in 2014,

As discussed in Scction 4.1, no milk animal was found within 5 miles of plant
Vogtle during the 2013 land use census. There were no milk sampling deviations
in 2013.

Gamma isotopic and -131 anualyses are performed on each milk sample when
samples are available. In 2013 there were no detectable results for 1-131 or
gamma isotopes including Cs-137. The MDC and RL for Cs-137 in milk are 18
and 70 pCi/l, respectively. During preoperation and each year of operation
through 1991, Cs-137 was found in 2 to 6% of the samples at concentrations
ranging from § to 27 pCi/l. During preoperation. Cs-134 was detected in one
sample and in the first year of operation, Zn-65 was detected in one sample.
Figure 4.4-1 and Table 4.4-1 provide the historical trending of the Cs-137
concentration in milk.

Figure 4.4-1

Average Annual Cs-137 Concentration in Milk
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Table 4.4-1
Average Annual Cs-137 Concentration in Milk

Year Indicator Control
(pCiN) (pCil)
Pre-op 18.5 18
1987 NDM 10.4
1988 NDM 6.9
1989 NDM 7
1990 NDM 17
1991 NDM 14.2
1992 NDM NDM
1993 NDM NDM
1994 NDM NDM
1995 NDM NDM
1996 NDM NDM
1997 NDM NDM
1998 NDM NDM
1999 NDM NDM
2000 NDM NDM
2001 NDM NDM
2002 NDM NDM
2003 NDM NDM
2004 NDM NDM
2005 NDM NDM
2006 NDM NDM
2007 NDM NDM
2008 NDM NDM
2009 NDM NDM
2010 NDM NDM
2011 ' NDM NDM
2012 NDM NDM
2013 NDM NDM

Following the Fukushima accident which began on March 11, 2011, I-131 was
detected in milk samples collected from both dairy locations. Positive 1-131,
ranging from 1.63 to 12.5 pCi/l, was seen in the late March samples and in the
samples from both collection dates in April. No other samples from 2011
contained 1-131. Since plant operations began in 1987, I-131 may have been
detected in one sample in 1996 and two during 1990; however, its presence in
these cases was questionable, due to large counting uncertainties. During
preoperation, positive I-131 results were found only during the Chernoby! incident
with concentrations ranging from 0.53 to 5.07 pCi/l. The MDC and RL for I-131
in milk are 1 and 3 pCi/l, respectively.
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4.5

Vegetation

In accordance with Tahles 2-1 and 2-2, grass samples are collected monthly at two
indicator locations onsite ncar the site boundary (Stations 7 and 15) and at one
control station located about 17 miles WSW from the plamt (Station 37). Gamma
isotopic analyses are performed on the samples. The man-made radionuclide Cs-
137 has been found in vegetation samples in the past, however, there was no Cs-
137 detected in any of the 2013 vegetation samples. Cesium-137 is often detecred
in environmental samples as a result of atmospheric weapons testing and the
Chemobyl incident.

The naturally occurring radionuclide Be-7 is typically detected in indicator and
control station vegetation samples. Be-7 was detecled in gaseous effluents in
2013 and was detected in REMP vegetation samples.  The results have been
included in the REMP summary table of the airborne pathway samples. The
average at the indicator stations was 2705 pCi/kg-wet which is 765 pCi/kg-wet
higher than the average at the contro] station {1940 pCi/kg-wer). The difference
between the averages at the indicator and control stations is not statistically
discernible since it is less than the MDD of 1305 pCi/kg-wet. Be-7 has been
detected in gaseous effluents in previous years of plant operation and is therefore
of interest in the REMP program. However, the levels of Be-7 found in the
REMP make no significant contribution to dose. There is no required MDC or
Reporting Level for Be-7.

The historical trending of the average concentration of Cs-137 at the indicator and
contro} stations is provided in Figure 4.5-1 and listed in Tahle 4.5-1. No trend is
recognized in this data. The MDC and RL for Cs-137 in vegetation samples arc
80 and 2000 pCi/kg-wet, respectively. Two positive results averaging 16.6
pCi/kg-wet were measured in 2013, Cs-137 is the only man-made radionuclide
that has been identified in vegetation samples during the operational history of the
plant. During preoperation, Cs-137 was found in approximatcly 60% of the
samples from indicator stations and in approximately 20% of the samples from the
control station. These percentages have generally decreased during operation.

In May and June of 1986 during preoperation, as a conscquence of the Chemobyl
incident. I-131 was found in nearly all the samples collected for a period of several
weeks in the range of 200 to 500 pCi/kg-wet. Also during this time period, Co-60
was found in one of the samples at a concentration of 62.5 pCi/kg-wet. There is
no specificd MDC or RL for Co-60 in vegetation.

In 2006, one sample at the control station was positive for Cs-137 al a higher
concentration, 491.8 pCi/kg-wet, than Lypically seen over the years in Vogtle
vegetation samples. A duplicate sample (which is taken periodically) happened 1o
be taken at the same collection time and also revealed a similar activity. The
higher concentration more than likely resulted from plowing and seeding activities
{to maintain the vegetation plot) which took place a couple of weeks prior to the
sample collection.
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In 2011, following the nuclear accident at Fukushima Datichi Nuclear Power
Plant, 1-131 was detected in REMP vegetation samples. Iodine-131 was detected
at Vogtle in all three forage samples collected on 03/29/11 (after the Fukushima
gvent), but not in any other monthly forage samples collected in 2011, The range
of I-131 values was 58.3 to 81.8 pCi/kg-wet. The MDC and RL for I-131 in
vegetation are 60 and 100 pCi/kg-wet, respectively.

During 2013, I-131 was not detected in any Vogtle REMP vegetation samples.

4-20

Vogtle Annual Radiological Environmentai Operating Report for 2013 £3-45



NL-14-0740
Enclosure 3

Figure 4.5-1
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Table 4.5-1

Average Annual Cs-137 Concentration in Vegetation

Year Indicator Control

2003 49.5 NDM
2006 23.9 491.8
2007 20,2 NDM
2008 24.6 62.1

2009 34.6 NDM
2010 NDM NDM
2011 69.6 NDM
2012 NDM NDM
2003 16.6 NDM

422
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4.6

River Water

Surface water from the Savannah River is obtained at three locations using
automatic samplers. Small quantities are drawn at intervals not excceding a few
hours. The samples drawn are collected monthly;, quarterly composites are
produced from the monthly collections.

The collection points consist of a control location (Station 82) which is located
about 0.4 miles upriver of the plant intake structure, an indicator location (Station
83) which is located about 0.4 miles downriver of the plant discharge structure,
and a special location (Station 84) which is located approximately 1.3 miles
downriver of the plant discharge structure. A statistically significant increase in
the concentrations found in samples collected at the indicator station compared o
those collected at the control station could be indicative of plant releases.
Concentrations found at the special station are more likely to represent the activity
in the river as a whole, which might include plant releases combined with those
from other sources along the river.

A gamma isotopic analysis is conducied on each monthly sample. As in all
previous years. there were no gamma emilting radionuclides of intercst detected in
the 2013 river water samples.

Each quarterly composite is analyzed for tritium. As indicated in Table 3-1, the
average concentration found at the indicator station was 1655 pCi/l which was
1389 pCi/l greater than the average at the control station (266 pCi/l).

The MDD was calculated to be 1888 pCi/l. providing evidence the difference was
statistically insignificant The MDC for tritium in river water used to supply
drinking water is 2000 pCi/l and the RL is 20.000 pCi/l.

At the special Aver water sampling station, the results ranged from 428 pCi/l to
2230 pCi/l with an average of 932 pCi/l. The difference between the special
station and the control station was 667 pCi/l. This difference was determined to
be statistically insignificant with an MDD of 1149.

The historical trending of the average tritium concentrations found at the special,
indicator, and contro! stations along with the MDC for tritium is plotted on Figure
4.6-1. The data for the plot is listed in Table 4.6-1. Also included in the table are
data from the calculated difference between the indicator and control stations; the
MDD between the indicator and control stations; and the total curics of tritium
released from the plant in liquid effluents.

The annual downriver survey of the Savannah River, as discussed in Section 4.1,
indicated that river water is not being used for purposcs of drinking or irrigation
for at least 100 miles downriver.
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Figure 4.6-1
Average Annual H-3 Concentration in River Water
3000 l
2500 "
S YN
g N I
0
T 1500 +—g—7
TN T AN T AT
8 3 XQ \ / A N @ \
§ 1000 /’/ ‘1\/ X & 3 \ /L\ /\ \( / /
\ -, . . \'""‘» A ¢
A %] gﬁL“\‘/ T\T VINS AN
300 4 \d ¥ 2
]
0 ’ Jrunmi— fpunmt y ¥ 3 e e +
Po 87 88 89 90 97 92 93 94 95 96 97 steaSI? 00 071 02 03 04 05 06 D7 08 D9 10 11 12 13
[—*@—Indicator —§—Cantrol —&— Spscial MDC

4-24

Vogtle Annual Radiological Environmental Operating Report for 2013




NL-14-0740

Enclosure 3
Table 4.6-1
Average Annual H-3 Concentration in River Water
Year Special Indicator | Control Difference MDD Annual Site
(pCi) {pCi1) {pCi/hH Between (pCiN) Tritiom
Indicator and Released
Contro} (€D
(pCit)

Prc-op 1900 630 665 -15 145 NA
1987 1411 680 524 156 416 321
1988 1430 843 427 416 271 390
1989 1268 1293 538 755 518 918
1990 1081 1142 392 750 766 1172
1991 1298 1299 828 471 626 1094
1692 929 1064 37} 693 714 1481
1993 616 712 238 474 1526 761
1994 774 {258 257 1001 2009 1052
1995 699 597 236 361 766 968
1996 719 1187 387 300 2147 1637
1997 686 1547 254 1293 1566 1449
1998 64() 1226 196 1030 1313 1669
1999 859 2005 389 1616 1079 1674
2000 883 1564 496 1063 1786 869
2001 931 2101 743 1358 1696 1492
2002 1280 2628 437 2190 1211 1566
2003 300 1376 399 977 1706 1932
2004 743 1269 351 918 1061 1212
2005 713 300 458 342 1333 1860
2006 8352 2307 384 1882 2688 2005
2007 489 ]79 344 535 11%9 757
2008 1105 1874 832 1042 4838 13564
2009 614 1203 221 982 3351 1224
2010 607 ald 235 579 2094 903
2001 580 2068 309 1659 2522 1361
2012 446 1488 412 1076 NA 1810
2013 932 1635 266 1389 1888 1902
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4.7

Drinking Water

Samples are collected at a control location (Station 80 - the Augusta Water
Treatment Plant in Augusta, Georgia located about 56 river miles upriver), and at
three indicator locations (Station 87 - the Beaufort-Jasper County Water
Treatment Plant near Beaufort, South Carolina, 112 river miles downriver; Station
88 - the Cherokee Hill Water Treatment Plant near Port Wentworth, Georgia, 122
river miles downriver; and Station 89 — the Purrysburg Water Treatment Plant
near Purrysburg, South Carolina, located about 112 miles downriver. The
Purrysburg Station was added to the REMP in January 2006.) Stations 87 and 89
are located on the same canal with the Purrysburg location at the beginning of the
canal (nearer the Savannah River) and the Beaufort-Jasper location near the end of
the canal. These upriver and downriver distances in river miles are the distances
from the plant to the point on the river where water is diverted to the intake for
each of these water treatment plants.

Water samples are taken near the intake of each water treatment plant (raw
drinking water) using automatic samplers that take periodic small aliquots from
the stream. These composite samples are collected monthly along with a grab
sample of the processed water coming from the treatrnent plants (finished drinking
water). Quarterly composites are made from these monthly collections for both
raw and processed river water. Gross beta and gamma isotopic analyses are
pertormed on each of the monthly samples while tritium analysis is conducted on
the quarterly composites. An [-131 analysis is not required to be conducied on
these samples, since the dose calculated from the consumption of water is less
than | mrem per year (sec ODCM Table 4-1). However, an I-131 analysis is
conducted on each of the monthly finished water grab samples, since a drinking
water pathway exists.

Provided in Figures 4.7-1 and 4.7-2 and Tables 4.7-1 and 4.7-2, are the historical
trends of the average gross beta concentrations found in the monthly collections of
raw and finished drinking water.

For 2013, the indicator station average gross beta concentration in the raw
drinking water was 3.51 pCi/t which was 0.18 pCi/l greater than the average pross
beta concentration at the control station (3.33 pCi/l). This difference is not
statistically discernible since it s less than the calculated MDD of 1.09 pCi/L
Through the years, there has been close agreement between the gross beta values
at the indicator stations and the control station which supports that there is no
significant gross beta contribution from the plant effluents. The required MDC for
gross beta in water is 4.0 pCi/l. There is no RL for gross beta in water.

For 2013. the indicator station average gross beta concentration in the finished
drinking water was 2.96 pCi/l which was (.71 pCi/l more than the average gross
beta concentration at the control station (2.25 pCi/l). This differcnce is
statistically discernible since it is more than the MDD of 0.66 pCi/l. However the
small difference and historical trends do not indicate environmental impact. The
gross heta concentrations at the indicator stations ranged trom 0.90 to 6.98 pCifl
while the concentrations at the control station ranged from 0.50 to 3.91 pCi/l. The
required MDC for gross beta in water is 4.0 pCi/l. There is no RL for gross beta
in water.

4-26

Vogtle Annual Radiological Environmental Operating Report for 2013 E351



NL-14-0740
Enciosure 3

Figure 4.7-1

Average Monthly Gross Beta Concentration in Raw Drinking
Water
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Table 4.7-1

Average Monthly Gross Beta Concentration in Raw Drinking Water

Period Indicator Control
| _ (pCi/) } (pCily
Pre-op ] 2.70 1.90
1987 2.20 5.50
1988 2.67 3.04
1989 2.93 3.05
1990 2,53 2.55
1991 2.83 3.08
1992 2.73 2.70
1993 3.17 2.83
1994 3.51 3.47
1995 3.06 4.90
1996 5.83 3.02
1997 2.93 2.94
1998 3.31 2.58
1999 4.10 437
2000 452 3.59
200 3.21 2.94
2002 3.09 2.6]
2003 3.73 2.59
2004 4.06 2.39
2005 3.75 2.48
2006 3.85 2.93
2007 4.00 3.13
2008 346 2.37
2009 3.28 2.26
2010 2.95 1.71
2011 2.31 2.26
2012 3.38 2.65
2013 3.51 3.33
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Figure 4.7-2
Average Monthly Gross Beta Concentration in Finished
Drinking Water
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Table 4.7-2
Average Monthly Gross Beta Concentration in Finished
Drinking Water
Period Indicator Control
{(pCi/h) (pCiD
s ———

Pre-op 2.90 1.80
1087 2.10 1.80
1988 2.28 2.35
1989 2.36 2.38
1990 2.08 1.92
1991 1.90 1.53
1992 2.09 1.67
1993 2.23 2.30
1994 2.40 2.68
1995 2.74 2.32
1996 2.19 221
1997 2.38 1.77
1998 3.23 1.67
1699 3.23 3.2]
2000 3.39 2.68
2001 2.67 2.00
2002 2.80 2.6l
2003 2.51 2.34
2004 2.36 1.92
2003 2.61 2.00
2006 3.23 3.25
2007 3.19 3.36
2008 2.86 2.07
2009 2.53 213
2010 2.89 2.23
2011 2.36 313
2012 3.13 3.00
2013 2.96 2.25
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As provided in Table 3-1, there were no positive results during 2013 for the
radionuclides of interest from the gamma isotopic analysis of the monthly
collections for both raw and finished drinking water. Only one positive result has
been found since operation began. Be-7 was found at a concentration of 68.2
pCi/l in the sample collected for Seplember 1987 at Siation 87. During
preoperation Be-7 was found in about 3% of the samples at concentrations ranging
from 50 to 80 pCil. The MDC assigned for Be-7 in water is 124 pCi/l.  Also
during preoperation, Cs-134 and Cs-137 were detected in about 7% of the samples
at concentrations on the order of their MDCs which arc 15 and 18 pCifl,
respectively.

[-131 was detected in finished drinking water in 1997 at levels near the MDC.
This was the first occurrence for detecting 1-131 in finished drinking water since
operation began. During preoperation, it was detected in only one of 73 samples
at a concentration of 0.77 pCi/l at Port Wentworth. The MDC and RL for I-131 in
drinking water are 1 and 2 pCi/], respectively.

Figures 4.7-3 and 4.7-4 and Tables 4.7-3 and 4.7-4 provide historical trending for
the average tritium concentrations found in the quarterly composites of raw and
tinished drinking water collected at the indicator and control stations. The tables
also list the calculated differences between the indicator and control stations, and
list the MDDs (when applicable) between these two station groups.

The graphs and tables show that the tritium concentrations in the drinking water
samples, both raw and finished, have been gradually trending downward since
1988. The small increase in average concentrations ut the indicator stations for
1991 and 1992 reflect the impact of the inadvertent release from SRS of 7,500 Ci
of tritium to the Savannaah River about 10 miles downriver of VEGP, in December
1991 (SRS release data was obtained from “Release of 7,500 Curies of Tritium to
the Savannah River from the Savannah River Site”, Georgia Department of
National Resources, Environmental Protection Division, Environmental Radiation
Program, January 1992).

The 2013 raw drinking water indicator stations average tritium concentration was
427 pCi/l which was 237 pCi/l greater than the average concentration found at the
control station (190 pCi/l). MDD was calculated as 134 pCi/l hetween the
indicator and control stations, indicating a statistically significant difference.
However the small difference and historical trends do not indicate environmental
impact. The MDC and RL for tritium in deinking water are 2000 pCi/l and 20,000
pCi/l, respectively.

The finished drinking water average tritium concentration at the indicator siations
during 2013 was 432 pCi/l which was 211 pCi/l greater than the average
concentration found at the control station (221 pCi/l). This difference is not
statistically discernible since it is less than the calculated MDD of 232 pCi/l.
The MDC and RL for tritium in drinking water are 2000 pCi/l and 20,000 pCi/l,
respectively.
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Figure 4.7-3
Average Annual H-3 Concentration in Raw Drinking Water
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Table 4.7-3
Average Annual H-3 Concentration in Raw Drinking Water
Period Indicator Control Difference MDD
(pCin) (pCiH Between Ind. & | (pCi/l)
Control (pCi/l)
el #:q

Pre-op 2300 400 1900

1987 2229 316 1913 793
1088 2630 240 2390 580
1989 2508 259 2249 1000
1990 1320 266 1054 572
1961 1626 165 1461 834
1992 1373 179 1194 353
1993 935 NDM 935 NA
1994 871 NDM 871 NA
19935 917 201 716 NA
1996 1014 207 807 151
1997 956 230 726 6l
1598 791 160 631 NA
1999 908 NDM 908 NA
2000 1020 373 647 704
2001 889 525 364 NA
2002 938 304 634 284
2003 563 203 360 NA
2004 585 220 365 204
2005 463 393 70 301
2006 690 451 239 3%
2007 462 357 105 NA
2008 726 386 340 269
2009 602 587 15 NA
2010 343 244 99 205
2011 464 211 253 NA
2012 428 210 218 NA
2013 427 190 237 134
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Figure 4.7-4
Average Annual H-3 Concentration in Finished Drinking Water
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Table 4.7-4

Average Annual H-3 Concentration in Finished Drinking Water

Period Indicator Control Difference MDD
(pCiM (pCi/M Between Ind. & | (pCi/D)
Pre-op 2900 380 2520
1987 2406 305 2101 1007
1988 2900 270 2630 830
1989 2236 259 1977 627
1990 1299 404 895 1131
1991 1471 225 1246 647
1992 1195 211 984 427
1993 993 NDM 943 NA
1994 880 131 749 270
1995 847 279 568 NA
1996 884 168 716 NA
1997 887 221 666 383
1998 713 180 533 NA
1999 920 263 657 NA
2000 1043 251 792 833
2001 1037 516 521 NA
2002 1060 340 720 416
2003 473 196 2717 NA
2004 531 255 276 314
2005 546 223 323 NA
2006 638 710 22 NA
2007 494 229 265 NA
2008 661 391 270 468
2009 579 667 38 NA
2010 374 262 112 NA
2011 410 226 184 NA
2012 454 344 110 357
2013 432 221 211 232
4-35
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4.8

Fish

Table 2-1 requires the collection of at least one sample of any anadromous species
of fish in the vicinity of the plant discharge during the spring spawning scason,
and for the semi-annual collection of at least one sample of any commercially or
recreationally important species in the vicinity of the plant discharge area and in
an area not influenced by plant discharges. Table 2-1 specifies that a gamma
isotopic analysis be performed on the edible portions of cach sample collected.

As provided in Table 2-2, a 5-mile strewch of the river is generally nceded to
obtain adequate fish samples. For the semiannual collections, the control location
(Station 81) extends from approximately 2 to 7 miles upriver of the plant intake
structure, and the indicator location (Station 85) extends from about 1.4 to 7 miles
downriver of the plant discharge structure. For anadromous species, all col]ccnon
points can be considered as indicator stations.

Anadromous fish was sampled in once on May 29, 2013, No radionuclides were
detected in the 2013 analysis. In all but three previous years of operation, no
radionuclides were detected in anadromous fish samples. In 2005, Cs-137 was
detected in the anadromous fish sample at a low level of 28.8 pCi/kg-wet. 1In
1987, as well as in 1991, Cs-137 was found in a single sample of American Shad
at concentrations of 10 and 12 pCi/kg-wet, respectively.

The dates and compositions of the semi-annual catches at the indicator and control
stations during 2013 are shown below. As indicated in Table 4-3, Channel catfish
were nol observed during the fall sample collection and. therefore. no sample of
this species was collected.

Date Indicator Control

May 29 Largemouth Bass Largemouth Bass
May 29 Channe] Catfish Channel Catfish
October 15 Largemouth Bass Largemouth Bass

As indicated in Table 3-1, Cs-137 was found in the semiannual colflections of
commercially or recreationally important specics of fish and in fish at the control
station. It has been found in all but 6 samplces collected during operation and in all
but 5 of the 32 samples collected during preoperation. As provided in Table 3-1,
56.0 pCifkg-wet was the average Cs-137 detected in the 3 samples from the
indicator station, and 61.6 pCi/kg-wet was the average Cs-137 detected at the
control station. The difference of 5.6 pCi/kg-wet between the indicator and
control stations is not statistically significant since it is less than the MDD of 50.8
pCifkg-wet. No discernible difference between the indicator and control stations
has occurred for any year of operation or during pre-opcration.

Figure 4.8-1 and Table 4.8-1 provide the historical trending of the average
concentrations of Cs-137 in units of pCifkg-wet found in fish samples at the
indicator and contro! stations, The indicator station fish sample concentration of
Cs-137 in 1999 was greatly influenced by a largemouth bass collected in October
with a concentration of 2500 pCifkg-wet. Other than the fact that largemouth bass
are predators that concentrate Cs-137. no specific cause for the clevated
concentration in this sample is known. No trend is recognized in this data. The
MDC and RL for Cs-137 in fish are 150 and 2000 pCifkg-wet, respectively.
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Figure 4.8-1
Average Annual Cs-137 Concentration in Fish
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Table 4.8-1
Average Annual Cs-137 Concentration in Fish
Year Indicator Control
(pCilkg-wet) (pCikg-wet)
Pre-op 590 340
1987 337 119
1988 66 116
1989 117 125
1990 103 249
1991 105 211
1992 178 80
1993 360 84
1994 . 165 200
1995 115 96
1996 194 404
1997 93 139
1998 190 200
1999 848 221
2000 55 96
2001 48 39
2002 59 133
2003 2 21
2004 56.4 26.0
2003 39.3 40.2
2006 257 338.7
2007 58.7 37.7
2008 39.4 47.0
2009 NDM 30.4
2010 42.8 74.4
2011 42.6 30.5
2012 27.5 34.0
2013 _ 36.0 61.6

The only other radionuclide found in fish samples during operation is I-131. In
1989, it was found in one sample at the indicator station at a concentration of 18
pCitkg-wet. In 1990, it was found in one sample at the indicator station and in
one sample at the control station, at concentrations of 13 and 12 pCi/kg-wet,
respectively.  The MDC assigned to 1-131 in fish is 53 pCi/kg-wet. 1In the
November 2008 collection, the Largemouth Bass sample from the control location
showed 90 pCi/kg-wet of I-131. The specific source of the I-131 is unknown but
is likely due to medical waste,

During preoperation, Cs-134 was found in two of the 17 samples collected at the
control station at concentrations of 23 and 190 pCitkg-wet. The MDC and RL for
Cs-134 are 130 and 1000 pCi/kg-wet, respectively. Nb-95 was also found in one
of the control station samples at a concentration of 34 pCifkg-wet. The assigned
MDC and calculated RL for Nb-95 are 50 and 70,000 pCi/kg-wel. respectively.
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4.9

Sediment

Sediment was collected along the shoreline of the Savannah River in the spring
and fall at Stations 81 and 83. Station 81 is a control station located about 2.5
miles upriver of the plant intake structure while Station 83 is an indicator station
located about 0.6 miles downriver of the plant discharge structure. A gamma
isotopic analysis was pcrformed on each sample. The radionuclides of interest
identificd in 2013 samples were Be-7 and Cs-137.

Be-7. which {s abundant in nature, was not identified in pfant liquid effluents
during 2013. It continues to be trended in river sediment in the REMP report even
when not identificd in plant cffluents. In 2013, the average Be-7 concentration at
the indicator station was 1943 pCi/kg-dry and at the control station the average
concentration was 1490 pCi/kg-dry. This difference (453 pCi/kg-dry is less than
the MDD (2160.5 pCi/kg-dry) and is therefore not statistically discernible.

For Cs-137, the average concentration at the indicator station during 2013 was
154.5 pCifkg-dry which was 63.0 pCi/kg-dry greater than that at the control
station (91.5 pCi/kg-dry). The difference between the average value at the
indicator station and the average value at the control station is not statistically
discernible since it is less than the calculated MDD of 66.6 pCitkg-dry. However,
the concentration of Cs-137 found at the indicator station could be atinbuted to
plant effluents or to other facilitics that release radioactive effluents in the vicinity
of the plant. The Cs-137 level at the indicator station has averaged nearly 100
pCi/kg-dry greater than that at the control station over the entire period of
operation. During preoperation, the Cs-137 was 170 pCitkg-dry greater at the
indicator station than at the control station.

During 2013, Co-60 was not detected in any of the four sediment samples.
Cobalt-60 has been detected in sediment collected at the indicator station every
year of plant operation but four. The concentrations of Co-60 often found at the
indicator station could be auributed (o plant releases or, potentially, to other
facilitics that release radioactive effluents in the vicinity of the plant.

The historical average concentrations of Be-7, Co-58, Co-60, and Cs-137 in
sediment are plotted in Figures 4.9-1 through 4.9-4 along with listings of their
concentrations in Tables 4.9-1 through 4.9-4. The concentrations of the solely
man-made nuclides (Co-58. Co-60. & Cs-137) are consistent with past average

- concentrations. No pattern has been detected. Be-7, produced by man and nature,

is also within the range that is typically scen.

During preoperation, Zr-95, Nb-95, Cs-134, and Ce-141 were detected in at least
one of the control station samples and Nb-95 was detected in one of the indicator
station samples. Be-7 and Cs-137 were found in several of the samples. The
concentrations of these preoperational nuclides were on the order of their
respective MDC values. The presence of these preoperational nuclides could be
attributed to atmospheric weapons testing and the Chernobyl incident.

Mn-54, 1-131, and Cs-134 have been found sporadically during the years of
operation. A summary of the positive results for these nuclides along with their
applicable MDCs is provided in Table 4.9-5.
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Figure 4.9-1
Average Annual Be-7 Concentration in Sediment
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Table 4.9-1

Average Annual Be-7 Concentration in Sediment

MDC=655 pCi/kg-dry
Year Indicator Control
. (pCi/kg-dry) (pCi/kg-dry
Pre-op 580 500
1987 987 543
1988 970 810
1989 1300 415
1990 465 545
1991 826 427
1992 2038 380
1993 711 902
1994 1203 964
1995 1863 1575
1996 1923 &31
1997 1130 1028
1998 1396 1016
1999 662 769
- 2000 1526 3324
2001 1697 2614
2002 742 1254
2003 1150 903
2004 1309 905
2005 1931 1086
2006 1254 704
2007 1034 1274
2008 394 803
2009 2011 1131
2010 1217 333
2011 885 380
2012 363 296
2013 1943 1790
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Figure 4.9-2
Average Annual Co-58 Concentration in Sediment
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Table 4.9-2

Average Annual Co-58 Concentration in Sediment

MDC=43 pCi/kg-dry

Year

Indicator

Control

(pCi/kg-dry) {pCi/kg-dry)
Pre-op NDM NDM

1987 NDM NDM
1988 150 NDM
1989 135 NDM
1990 140 NDM
1991 NDM NDM
1992 124 NDM
1993 NDM NDM
1994 18.4 NDM
1995 42.4 NOM
1996 274 NDM
1697 NDM NDM
1998 NDM NDM
1999 NDM NDM
2000 NDM NDM
2001 NDM NDM
2002 NDM NDM
2003 NDM NDM
2004 NDM NDM
2003 NDM NDM
2006 NDM NDM
2007 NDM NDM
2008 NDM NDM
2009 NDM NDM
2010 NDM NDM
2011 NDM NDM
2012 NDM NDM
2013 NDM NDM
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Figure 4.9-3
Average Annual Co-60 Concentration in Sediment
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Table 4.9-3

Average Annual Co-60 Concentration in Sediment

MDC=70 pCi/kg-dry
Year Indicator Control
{(pCi/kg-dry) Ci/kg-dr
Pre-op NDM NDM
1987 NDM NDM
1988 62 NDM
1989 46 NDM
1990 46 NDM
1991 113 NDM
1992 59.5 NDM
1993 63.9 NDM
1994 85.2 NDM-
1995 267 NDM
1996 i 344 NDM
1997 86 NDM
1998 263 NDM
1999 49.5 NDM
2000 131.3 NDM
2001 NDM NDM
2002 49.7 NDM
2003 _ 146 NDM
2004 77 NDM
2005 146 NDM
2006 4() NDM
2007 NDM NDM
2008 61.9 NDM
2009 NDM NDM
2010 NDM NDM
2011 NDM NDM
2012 NDM NDM
2013 NDM NDM
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Figure 4.9-4
Average Annual Cs-137 Concentration in Sediment
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Table 4.9-4

Average Annual Cs-137 Concentration in Sediment

MDC=180 pCikg

Year Indicator Control
{(pCi/kg) (pCi/kg)
Pre-op 320 150
1987 209 111
1988 175 175
1989 230 125
1990 155 140
199] 246 100
1992 259 111
1993 345 115
1994 240 118
1995 357 123
1996 541 93
1997 184 98
199% 316 ]22
1999 197 97
2000 138 218
2001 252 118
2002 189 60
2003 171 90
2004 149 100
20035 263 89
2006 142 68
2007 123 83
2008 66.2 60.9
2009 127.7 103.2
2010 164.6 64.1
2011 83.1 63.1
2012 69.1 65.0
2013 154.5 91.5
Table 4.9-5
Additional Sediment Nuclide Concentrations
Nuclide YEAR Indicator Control MDC
{(pCi‘kg-dry) i
Mn-54 1988 22 NDM
1989 18 NDM 42
1994 32 NDM
I-131 1992 104 20 53
1994 51 41
Cs-134 2011 18 NDM 150
4-47
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4,10 Groundwater

As nuclear plants began to undergo decommissioning in the late 1990’s to early
2000s, instances of subsurface and/or groundwater contamination were identified.
In addition, several operating facilities also identified groundwater contamination
resulting from spills and leaks or equipment failure. In one instance, low levels of
licensed material were detected in a private well located on property adjacent to a
nuclear power plant.

In 2006, NEI (Nuclear Energy Institute) formed a task force to address monitoring
onsite groundwaier for radionuclides al nuclear facilities. A Groundwater
Protection Initiative was developed which was adopted by all U.S. commercial
operating nuclear plants.

The NRC also formed a task force to study the groundwater issues and released
Information Notice 2006-13, Ground-water Contamination due to Undetected
Leakage of Radioactive Water, which summarized its review of radioactive
contamination of ground water at multiple facilities as a result of undetected
lcakage from structures, systems, and compenents that contain or transport
radioactive fluids. Licensees were instructed to review the information for
applicability and to consider appropriate actions to avoid similar problems.

The NEI task force felt it was prudent for the industry to update site hydrology
information and to develop radiological groundwater monilonng plans at cach
site. These groundwater protection plans would ensure that underground leaks
and spills would be addressed promptly.  Additionally, the task force
recommended developing a communications protocol to report radioactive leaks
or spills that entered groundwater (or might eventually enter groundwater) o the
NRC and State / Local government officials as needed. NEI-07-07, Industry
Groundwater Protection Final Guidance Documeni, was developed by the lask
force to document the guidelines recommended for the industry.

To ensure compliance with NEI-07-07, Southern Nuclear developed the Nuclear
Management Procedure, Radiological Groundwater Protection Program. The
procedure contains detailed site-specific monitoring plans, program technical
bases, and communications protocol (o ensure that radioactive leaks and spills are
addressed and communicated appropriately). In an effort to prevent future leaks
of radioactive material 10 groundwater, SNC plants have established robust buried
piping and tanks inspection programs.
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In 2006, Vogtle sampled onsite drinking water deep wells and onsile makeup
water deep wells for tritium and gamma isotopic activity. These welis did not
contain detectable amounts of radicactivity. In 2007, Vogtle implemented a more
extensive radiological groundwater monitoring program. A qualified hydrologist
made rccommendations for drilling additional onsite monitoring wells and
updated the site hydrology information. Eight new wells and |7 existing wells
comprise the current VEGP groundwater monitoring program (see Table 2-3),
These locations were sampled twice in the latter portion of 2007. Several wells
were positive for tritium but no gamma emitters were detected.  The highest
activity sample showed approximately 900 pCi/] of tritium. This level of tritium is
typical background for the area around Plant Vogtle based on historical
information from Georgia Department of Natural Resources and Savannah River
Site. Drinking water wells, sewage treatment plant effluent, and several surface
water locations supplement the monitoring program and were also sampled in
2007. None of these Jocations showed activity above typical ¢nvironmental levels
in this area. This is also true of the 2008 supplemental sampling.

The tritium levels in the water table since the radiological groundwater sampling
program started in mid-2007 through 2013 are graphed in Figures 4.10-1. 4.10-2,
and 4.10-3. The February 2008 sampling event appears to be an outlier, however,
more data is needed to determing scasonal changes and typical fluctvations in
tritium concentration due to rain washout and recharge of the aquifer. None of the
fertiary aquifer wells have shown tritium concentrations above background.

In 2008, three of the monitoring wells (1013, 1003, and 1004) used for
groundwater monitoring (but not newly drilled for the program) were retired due
to preliminary construction activities of two potential new operaling reactors.
These wells were not critical to the radiological groundwater monitoring program
as they were upgradicnt and used primarily to obtain background data for site
characterization.

In 2009, upgradient well 805-A had “silted in” and is now only being used for
groundwater level data. In 2010, tertiary aquifer wells 27 and 29 were no longer
sampled due to structural issues with the wells that made sampling extremely
labor intensive. It was deteninined that enough background data had been gathered
from these wells.

In 2013, trtium concentrations observed in the Vogile groundwater monitoning
wells fluctuated but did not exceed the established Administrative Contral Limits
(ACLs). The ACLs were derived based on historical tritium results and total
measurement uncertainty and arc site specific by plant and aquifer. There arc no
reporting requirements associated with exceeding an ACL. but additional actions
would be taken to verify no new sources of tritium were contributing to the
increase. For the deeper aquifer sampled at Vogtle, the ACL is 1600 pCi/L and
for the surficial aquifer, the ACL is 2100 pCi/L.
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5.0 INTERLABORATORY COMPARISON
PROGRAM

In accordance with ODCM 4.1.3, the EL participates in an ICP that satisfies the
requirements of Regulatory Guide 4.15, Revision 1, "Quality Assurance for
Radiological Monitoring Programs (Normal Operations) - Effluent Streams and
the Environment”, February 1979, The guide indicates the 1CP is to be conducted
with the Environmental Protection Agency (EPA) Environmental Radioactivity
Laboratory Intercomparison Studies (Cross-check) Program or an cquivalent
program, and the ICP should include all of the determinations (sample
medium/radionuclide combinations) that are offered by the EPA and included in
the REMP.

The ICP is conducted by Analytics, Inc. of Atlanta, Georgia. Analytics has a
documented Quality Assurance (QA) program and the capability 1o prepare
Quality Control (QC) materials traccable to the National Institute of Standards and
Technology. The ICP is a third party blind testing program which provides a
means to ensure independent checks are performed on the accuracy and precision
of the measurements of radioactive materials in environmental sample matrices.
Analytics supplies the crosscheck samples to the EL which performs the
laboratory analyses in a normal manncr. Each of the specified analyscs is
performed three times. The results are then sent to Analytics who performs an
cvaluation which may be helpful to the EL in the identification of instrument or
procedural problems.

The samples offered by Analytics and included in the EL analyses are gross beta
and gamma isotopic analyses of an air filter; gamma isotopic analyses of milk
samples; and gross beta, tritium and gamma isotopic analyses of water samples.

The accuracy of each result is measured by the normalized deviation, which is the
ratio of the reporied average less the known value to the total error. The total
error is the square root of the sum of the squares of the uncertainties of the known
value and of the reported average. The uncertainty of the known value includes all
analytical uncertainties as reported by Analytics. The uncertainty of the reported
average is the propagated error of the values in the reported average by the EL.
The precision of each result is measured by the coefficient of variation, which is
defined as the standard deviation of the reported result divided by the reported
average.  An investigation is undertaken whenever the absolute value of the
normalized deviation is greater than three or whenever the coefficient of variation
is greater than 15% for all radionuclides other than Cr-S1 and Fe-59. For Cr-51
and Fe-59, an investigation is undertaken when the coefficient of variation
exceeds the values shown as follows:

Nuclide | Concentration * | Total Sample Activity | Percent Coelficient
(pCi) of Variation

Cr-51 <300 NA 25

Cr-51 NA >1000 25

Cr-51 >300 <1000 15

Fe-59 <80 NA 25

Fe-39 >80 NA 15

* For air filters, concentration units are pCiffilter. For all other media,
concentration units are pCi/liter (pCi/l).
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As required by ODCM 4.1.3.3 and 7.1.2.3, a summary of the results of the EL's
participation in the ICP is provided in Table 3-1 for: the gross beta and gamma
isotopic analyses of an air filter; gamma isotopic analyses of milk samples; and
gross beta, tritium and gamma isotopic analyses of water samples. Delineated in
this table for each of the media/analysis combinations, are: the specific
radionuclides; Analytics’ preparation dates; the known values with their
uncertainties supplicd by Analytics; the reported averages with their standard
deviations; and the resultant normalized deviations and coefficients of variation
expressed as a percentage.

The Environmental Radiochemistry laboratory participates in a performance
evaluation (PE) sample program provided by Analytics Inc. The PE samples are
received and analyzed routinely with environmental and effluent samples. The
laboratory analyzed 9 samples for 34 parameters in 2013,

The 2013 analyses included tritium, gross beta and gamma emitting radio-nuclides
in different matrices. The attached results for all analyses were within acceptable
limits for accuracy.
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TABLE 5-1 (SHEET 1 of 3)

INTERLABORATORY COMPARISON PROGRAM RESULTS

1-131 ANALYSIS OF AN AIR CARTRIDGE (pCi/cartridge)

Analysis or Reported Known Standard Uncertainty Percent Coef | Normalized
Radionuclide Average Value Deviation EL | Analytics (35) | of Variation | Deviation
1-131 06/13/13 90.30 89.60 3.4 1.50 5.98 0.14
GAMMA ISOTOPIC ANALYSIS OF AN AIR FILTER (pCi/filter)
Analysis or Date Reported Known Standard Uncertainty Percent Coef | Normalized
Radionuclide | Prepared Average Value Deviation EL | Analytics (38) | of Variation | Deviation
Ce-141 06/13/13 78.90 80.80 3.59 1.35 6.52 -0.36
Co-58 06/13/13 87.00 84.00 774 1.40 10.20 .33
Co-60 06/13/13 223.00 194.00 11.7 2.62 8.56 0.01
Cr-51 06/13/13 234.00 224.00 12.5 3.74 8.40 0.50
Cs-134 06/13/13 112.00 112.00 11.2 1.87 10.80 0.00
Cs-137 06713413 137.00 135.00 12.7 2.25 10.29 0.14
Fe-59 06/13/13 106.00 107.00 8.24 .79 9.51 -0.12
Mn-54 06/13/13 164.00 154.00 13.8 2.57 9.52 0.61
Zn-65 06/13/13 223.00 194.00 17.4 3.25 9.14 1.41
GROSS BETA ANALYSIS OF AN AIR FILTER (pCi/filter)
Analysis or Date Reported Known Standard Uncertainty Percent Coef | Normalized
Radionuclide | Prepared Average Value Deviation EL | Analytics (38) | of Variation | Deviation
Gross Beta | 09/12/13 58.30 5870 |
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TABLE 5-1 {SHEET 2 of 3)

INTERLABORATORY COMPARISON PROGRAM RESULTS

GAMMA ISOTOPIC ANALYSIS OF A MILK SAMPLE (pCifliter)

! Analysis or Date Reported Known Standard Uncertainty Percent Coel | Normalized

Radionuclide | Prepared Average Value Deviation EL | Analytics (38) | of Variation | Deviation
- R e e T - e e S e |
Co-58 09/12/13 112.00 108.00 8.91 1.80 9.90 0.39
Co-60 09/12/13 209.00 196.00 10.% 3.27 6.67 0.94
Cr-31 09/12/13 301.00 277.00 30.1 4.63 14.32 (.55
Cs-134 09/12/13 184.00 172.00 4,02 2.88 4.56 1.42
Cs-137 09/12/13 141.00 131.00 5.49 2.19 6.62 1.02
Fe-59 09/12/13 133.00 130.00 6.29 2.18 8.32 0.27
1-131 09/12/13 108.00 98.30 9.13 1.64 10.86 0.80
Mn-54 (09/12/13 151.00 139.00 4.98 2.32 6.21 {.31
Zn-65 Q9/12/13 285.00 266.00 9.27 4435 6.44 1.23
GROSS BETA ANALYSIS OF WATER SAMPLE (pCifliter)
Analysis or Date Reported Known Standard Uncertainty Percent Coef | Normalized
Radionuclide | Prepared Average Value Deviation EL | Analytics (38) | of Variation | Deviation
Gross Beta 06/13/13 270.00 293.00 9,58 4.90 5.91 -142
12/05/13 307,00 279.00 10.69 4.67 6.12 1.51
GAMMA ISOTOPIC ANALYSIS OF WATER SAMPLES (pCifliter)

Analysis or Reported Standard Uncertainty Percent Coef | Normalized
Radionuclide Averape Deviation EL | Analytics (38) | of Variation | Deviation
Ce-141 12/05/13
Co-58 12/005/13 92.40 20.60 1.63 1.51 6.57 0.30
Co-60 12/05/13 118.00 119.00 1.5 1.98 5.03 -0.25
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TABLE 5-1 (SHEET 3 of 3)
INTERLABORATORY COMPARISON PROGRAM RESULTS
GAMMA ISOTOPIC ANALYSIS OF WATER SAMPLES CONT. (pCilliter)
Analysis or | Date Reported Known Standard Uncertainty Percent Coef | Normalized
Radionuclide | Prepared Average Value Deviation EL | Analytics (38) | of Variation | Deviation
~. X "_'———_—_——"’—“—'_'———_"—'—"-—_"T'—'__“W—_"—‘—
Cr-31 12/05/13 245.00 240,00 14.2 4.01 12.37 0.16
Cs-134 12/05/13 113.00 115.00 7.53 1.92 8.17 -0.20
Cs-137 12/05/13 106.00 102,00 53 1.70 8.21 0.44
Fe-59 12/05/13 86.00 89.10 3.02 1.49 8.58 -0.42
1-131 12/05/13 98.20 92.40 4.93 1.54 6.16 0.96
Mn-54 12/05/13 145.00 136.00 1.85 2.27 5.53 1.09
Zn-65 12/05/13 658.00 600.0D 44.5 10.00 8.01 1.09
TRITIUM ANALYSIS OF WATER SAMPLES (pCifliter)

Analysis or | Date Reported Known Standard Uncertainty Percent Coef | Normalized
Radionuclide | Prepared Average Value Deviation EL | Analytics (38) | of Variation | Deviation
H-3 06/13/13 9870.00 9%90.00 16.69 165.00 2.22 -D.10

12/05/13 14100.00 14500.00 184.08 242.00 2.41 -1.21
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6.0

CONCLUSIONS

This report confirms the licensee's conformance with the requirements of Chapter
4 of the ODCM. It provides a summary and discussion of the results of the
laboratory analyses for cach type of sample.

In 2013 tritium was detected in finished drinking water samples. Using the
ingestion dose factors and consumption rate factors in Reg. Guide 1.109 it was
calculated that the highest potential dose 10 a maximum exposed member of the
public (an adult), due to regular consumption of drinking water containing tritium
at the low level seen in the 2013 samples (using indicator station average
concentration of 432.4 pCi/l), would be approximately 3.33E-2 mrem in a year.
This dose is about 1.1% of the rcgulatory limit of 3 mrem per year due to liquid
effluents. While the tritfium seen in the drinking water samples could be attributed
1o plant effluents, tritium is 2 radioisotope that occurs naturally in the
environment.

The REMP 1trends over the course of time [rom preoperation 1o the present are
decreasing or have remained fairly constanl. This supports the conclusion that
there is no adverse radiological impact on the environment or to the public as a
result of the operation of Plant Vogtie.

6-1
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7.0 ERRATA

This section contains corrections to the Vogtle Electric Generating Plant Annual
Radiological Environmental Operating Reports for calendar years 2009 through
2012.

One of the corrections was a result of a discovery by the SNOC Corporate
Environmental staff while preparing the Vogtle AREOR for calendar year 2013.

A discrepancy was identfied regarding the vegetation sample results for Cs-137
concentration in the text of Scction 4.5 Vegetation. In the 2009 report, the
paragraph describing “control” station sample results was incorrectly changed to
“indicator”. This error was carried through in the AREORSs for 2010, 2011, and
2012. The text has been corrected in the 2013 report.

Section 4.5 Vegetarion includes an bistorical graph and an historical table of the
Cs-137 results. In each of the affected annual reports, the table and graph were
verified as correct. Only the text of Section 4.5 was incorrect.

Another correction resulted from an NRC review of Georgia Power
Environmental Laboratory’s 2012 Interlaboratory Comparison Program results, a
calculation error was identified. This error was subsequently corrected by Georgia
Power Environmental Lab and the corrected page is included in this errata
section.. The error appeared on Table 5-1 of Section S Interlaboratory
Comparison Program in the 2012 AREOR. . The normalized deviation had been
calculated incorrectly at -11.99 for the March 15 gross beta water analysis. The
correct normalized deviation value was calculated to be -1.46 which is under the
normalized deviation acceptance level of 3. The affected page of table 5-1 has
been updated with the correct result and is included in the following pages of this
section. No change to the text of Section § was required.

The following page is corrected page 4-19 of the 2009 Vogtie AREOR.

Vogtle Annual Radiological Environmental Operating Report for 2013 E£3-81



NL-14-0740
Enclosure 3

4.5

Vegetation

In accordance with Tables 2-1 and 2-2, gruss samples are collected monthly at two
indicator locations onsite near the site boundary (Stations 7 and 15) and at onc
control station located about 17 miles WSW from the plant (Station 37). Gamma
isotopic analyses are performed on the samples. During 2009, one sample (34.6
pCi/kg-wet) out of the 24 samples collected at the indicator stations was positive
for the man-made radionuclide, Cs-137. No Cs-137 was identificd in the twelve
control station samples. Cs-137 is often detected in environmental samples as a
result of atmospheric weapons testing and the Chernobyl incident.

In 2006, cne sample at the control station was positive for Cs-137 at a higher
concentration, 491.8 pCi/kg-wet, than typically scen over the years in Vogtle
vegetation samples. A duplicate sample (which is laken periodically) happened to
be taken at the same collection time and also revealed a similar activity. The
higher concentration more than likely resulted from plowing and seeding activities
(to maintain the vegetation plot) which took place a couple of weeks prior to the
sample collection. '

The historical trending of the average concentration of Cs-137 at the indicator and
contro! stations is provided in Figure 4.5-1 and listed in Table 4.5-1. No trend is
recognized in this data. The MDC and RL for Cs-137 in vegetation samples are
80 and 2000 pCi/kg-wet, respectively. Cs-137 is the only man-made radionuclide
that has been identified in vegetation samples during the operational history of the
plant. During preoperation, Cs-137 was found in approximalely 60% of the
samples from indicator stations and in approximately 20% of the samples from the
control station. These percentages have gencrally decreased during operation.

The naturally occurring radionuclide Be-7 is typically detected in indicator and
control station vegetation samples. Be-7 was not detected in gaseous effluents in
2009. therefore it is not included in the REMP summary table for the airbome
pathway samples. Be-7 has been detected in gaseous effluents eight of the twenty
years of plant operation and is therefore of intcrest in the REMP program.
However, the levels of Be-7 found in the REMP make no significant contribution
1o dose.

In May and June of 1986 during preoperation, as a consequence of the Chernobyl
incident, I-131 was found in nearly all the samples collected for a period of several
weeks in the range of 200 to 500 pCi/kg-wet. The MDC and RL for I-131 in
vegetation are 60 and 100 pCitkg-wet, respectively. Also during this time perod,
Co-60 was found in one of the samples at a concentration of 62.5 pCifkg-wel.
There is no specified MDC or RL for Co-60 in vegetation.

4-19
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The following page is corrected page 4-19 of the 2010 Vogtie AREOR.
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4.5

Vegetation

In accordance with Tables 2-1 and 2-2, grass samples are collected monthly at two
indicator locations onsite near the site boundary (Stations 7 and 15) and at one
control station located about 17 miles WSW from the plant (Station 37). Gamma
isotopic analyses are performed on the samples. During 2010, none of the 24
samples collected at the indicator stations were positive for the man-made
radionuclide, Cs-137. Cesium-137 was not identificd in the twelve control station
samples. Cs-137 is often detected in environmental samples as a result of
atmaospheric weapons testing and the Chernobyl incident,

In 2006, ane sample at the control station was positive for Cs-137 at a higher
concentration, 491.8 pCi/kg-wet, than typically seen over the years in Vogtle
vegetation samples. A duplicate sample (which is taken periodically) happened to
be taken at the same collection time and also revealed a similar activity. The
higher concentration more than likely resulted from plowing and seeding activities
(to maintain the vegetation plot) which took place a couple of weceks prior to the
sample collection.

The historical trending of the average concentration of Cs-137 at the indicator and
control stations is provided in Figure 4.5-1 and listed in Table 4.5-1. No trend is
recognized in this data. The MDC and RL for Cs-137 in vegetation samples are
80 and 2000 pCifkg-wet, respectively. Cs-137 is the only man-made radionuclide
that has been identified in vegetation samples during the operational history of the
plant. During preoperation, Cs-137 was found in approximatcly 60% of the
samples from indicator stations and in approximately 20% of the samples from the
control station. These percentages have generally decreased during operation.

The naturally occurring radionuclide Be-7 is typically detected in indicator and
control station vegetation samples. Be-7 was not detected in gaseous cffluents in
2010, therefore it is not included in the REMP summary table for the airborne
pathway samples. Be-7 has been detected in gaseous effluents eight of the twenty
years of plant operation and is therefore of intercst in the REMP program.
However, the levels of Be-7 found in the REMP make no significant contribution
to dose.

In May and June of 1986 during preoperation, as a consequence of the Chernobyl
incident, I-131 was found in nearly all the samples collected for a period of several
weeks in the range of 200 to 500 pCi/kg-wet, The MDC and RL for I-131 in
vegetation are 60 and 100 pCi/kg-wet, respectively. Also during this time period,
Co-60 was found in one of the samples al a concentration of 62.5 pCi/kg-wet.
There is no specified MDC or RL for Co-60 in vegetation.

4-19
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The following page is corrected page 4-19 of the 2011 Vogtle AREOR.
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4.5

Vegetation

In accordance with Tables 2-1 and 2-2, grass samples are collected monthly at two
indicator locations onsite near the site boundary (Stations 7 and 15) and at one
control station located about 17 miles WSW from the plant (Station 37). Gamma
isotopic analyses are performed on the samples. During 2011, three of the 24
samples collected at the indicator stations were positive for the man-made
radionuclide, Cs-137. The average of the positive results was 69.6 pCifkg-wel.
Cesium-137 was not identified in any of the twelve control station samples.
Cesium-137 is often detected in environmental samples as a result of atmospheric
weapons testing and the Chernobyl incident.

In 2006, one sample at the indicator station was positive for Cs-137 at a higher
concentration, 491.8 pCifkg-wet, than typically scen over the years in Vogtle
vegetation samples. A duplicate sample (which is taken periodically) happened to
be taken at the same collection time and also revealed a similar activity. The
higher concentration more than likely resuited from plowing and sceding activities
{(to maintain the vegetation plot) which took place a couple of weeks prior to the
sample collection.

The historical trending of the average concentration of Cs-137 at the indicator and
control stations is provided in Figure 4.5-1 and histed in Table 4.5-1. No trend is
recognized in this data. The MDC and RI. for Cs-137 in vegetation samples are
80 and 2000 pCi/kg-wet, respectively. Cs-137 is the only man-made radionuclide
that has been identified in vcgetation samples during the operational history of the
plant. During preoperation, Cs-137 was found in approximately 60% of the
samples from indicator stations and in approximately 20% of the samples from the
control station. These percentages have generally decreased during operation.

The naturally occurring radionuclide Be-7 is typically detccted in indicator and
control station vegetation samples. Be-7 was detected in gaseous cffluents in
2011, therefore it is included in the REMP summary table for the airbome
pathway samples. The average at the indicator stations was 3384.5 pCi/kg-wet
which is 1320.7 pCi/kg-wet higher than the average at the control station (2063.8
pCi/kg-wet). The difference between the averages at the indicator and control
stations is not statistically discernible since it is less than the MDD of 2130
pCi/kg-wet. Be-7 has been detected in gaseous effluents nine of the twenty years
of plant operation and is therefore of interest in the REMP program. However, the
levels of Be-7 found in the REMP make no significant contribution to dose.
There is no Required MDC or Reporting Level for Be-7.

In May and June of 1986 during preopceration, as a consequence of the Chernobyl
incident, [-131 was found in nearly all the samples coliected for a period of several
weeks in the range of 200 to 500 pCi/kg-wet. Also during this time period, Co-60
was found in one of the samples at a concentration of 62.5 pCifkg-wet. There is
no specified MDC or RL for Co-60 in vegetation.

In March 2011, after the nuclear accident at Fukushima Daiichi Nuclear Power
Plant. Southern Nuclear’s three sites (Farley, Hatch. and Vogtle) detected I-131 in
REMP samples for several weeks following the disaster. Jodine-131 was detected
at Vogtle in all threc forage samples collected on 03/29/11 (after the Fukushima
cvent), but not in any other monthly forage samples collected in 2011, The range
of I-131 values was 58.3 to 81.8 pCi/kg-wet. The MDC and RL for I-131 in
vegetation are 60 and 100 pCi/kg-wet, respectively.
4-19

7-6

Vogtle Annual Radiological Environmental Operating Report for 2013 "E3-86




NL-14-0740
Enclosure 3

The following pages ate corrected pages 4-19 and 4-20 of the 2012 Vogtle
AREOR.
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4.5

Vegetation

In accordance with Tables 2-1 and 2-2, grass samples are collected monthly at two
indicator locations onsite ncar the site boundary (Stations 7 and 15) and at one
control station located about 17 miles WSW from the plant (Station 37). Gamma
isotopic analyses are performed on the samples. The man-made radionuclide Cs-
137 has been found in vegetation samples in the past, however, there was no Cs-
137 detected in any of the 2012 vegetation samples, Cesium-137 is often detected
in environmental samples as a result of atmospheric weapons testing and the
Chernoby! incident.

The naturally occurring radionuclide Be-7 is typically detected in indicator and
control station vegetation samples. Be-7 was not detected in gaseous effluents in
2012, but it was detected in REMP vegetation samples and is, therefore, included
in the REMP summary table of the airborne pathway samples. The average at the
indicator stations was 2724.6 pCi/kg-wet which is 1025.5 pCi/kg-wet higher than
the average at the control station (1699.1 pCi/kg-wet). The difference between the
averages at the indicator and contro! stations is not statistically discernible since it
is less than the MDD of 2679 pCi/kg-wet. Be-7 has been detected in gaseous
effluents in nine of the previous years of plant operation and is thercfore of
interest in the REMP program. However, the levels of Be-7 found in the REMP
make no significant contribution to dose. There is no Required MDC or
Reporting Level for Be-7.

The historical trending of the average concentration of Cs-137 at the indicator and
control stations is provided in Figure 4.5-1 and listed in Table 4.5-1. No trend is
recogrized in this data. The MDC and RL for Cs-137 in vegetation samples are
80 and 2000 pCi/kg-wet, respectively. Cs-137 is the only man-made radionuclide
that has been identified in vegetation samples during the operational history of the
plant. During preoperation. Cs-137 was found in approximately 60% of the
samples from indicator stations and in approximately 20% of the samples from the
control station. These percentages have generally decreased during operation.

In May and June of 1986 during preoperation, as a consequence of the Chernobyl
incident, 1-131 was found in nearly all the samples collected for a period of several
weeks in the range of 200 to 500 pCi/kg-wet. Also during this time period, Co-60
was found in one of the samples at a concentration of 62.5 pCi/kg-wet. There is
no specified MDC or RL for Co-60 in vegetation.

In 2006, one sample at the indicator station was positive for Cs-137 at a higher
concentration, 491.8 pCitkg-wet, than typically scen over the years in Vogtle
vegetation samples. A duplicate sample (which is taken periodically) happened to
be taken at the same collection time and also revealed a similar activity. The
higher concentration more than likely resulted from plowing and seeding activities
(to maintain the vegetation plot) which took place a couple of wecks prior to the
sample collection.

In 2011, following the nuclear accident at Fukushima Daiichi Nuclear Power

Plant, [-131 was detected in REMP vegetation samples. lodine-131 was detected

at Vogtle in all three forage samples collected on 03/29/11 (after the Fukushima

event), but not in any other monthly forage samples collected in 2011, The range
4-19
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of 1-131 values was 583 to 81.8 pCifkg-wet. The MDC and RL for I-131 in
vegetation are 60 and 100 pCi/kg-wet, respectively.

During 2012, I-131 was not detected in any Vogtle REMP vegetation samples.

4-20
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The following page is corrected page 5-11 of the 2012 Vogtle AREOR.
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TABLE 5-1 (SHEET 1 of 3)

INTERLABORATORY COMPARISON PROGRAM RESULTS

GAMMA 1ISOTOPIC ANALYSIS OF A MILK SAMPLE (pCifliter)

Analysisor | Date Reported Known Standard Uncertainty Percent Coefl | Normalized
Radionuclide | Prepared Average Value Deviation EL | Analytics (38) | of Variation | Deviation
Ce-14) 7714712 76.60 82.20 2.85 1.37 8.62 -0.84
Co-58 7114/12 90).20 99.70 2.85 1.66 7.33 -(1.32
Co-60 7714412 350,00 355.00 10.7 5.93 4.23 -0.35
Cr-31 7714412 433.00 402.00 21.1 6.71 8.51 0.85
Cs-134 /14712 180.00 174.00 6.26 291 4.68 0.69
Cs-137 714712 216.00 212.00 9.26 3.54 5.63 0.34
Fe-59 7/14/12 126.00 128.00 6.33 2.13 8.21 -0.17
I-131 7114412 102.00 99.70 7 1.66 8.78 0.30
Mps-54 7/14/12 134.00 132.00 3.79 2.21 5.69 0.24
Zn-65 7/14/12 203.00 199.00 8.17 3133 7.09 0.59
Kol GROSS BETA ANALYSIS OF WATER SAMPLE (pCifliter)
Analysis or Date Reported Known Standard Uncertainty Percent Coef | Normalized
Radionuclide | Prepared Average Value Deviation EL | Analytics (3S) | of Variation | Deviation
Gross Beta 03715412 263.00 257.00 18.93 4.96 1.10 -1.46
07114712 166.00 148.00 10.28 2.47 10.85 0.98
GAMMA 1SOTOPIC ANALYSIS OF WATER SAMPLES (pCifliter)
Analysis or Date Reported Known Standard Uncertainty Percent Coefl | Normalized
Radionuclide | Prepared Average Value Deviation EL | Analytics (3S) | of Variation | Deviation
Ce-14] 03/15/12 190.00 184.00 5.65 3.07 5.25 0.64
Co-58 03/15/12 92.50 93.40 5.19 1.56 8.20 -0.11
Co-60 03/15/12 208.00 197.00 5.68 329 4.59 1.16
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