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ABSTRACT

The Radiological Envirenmental Monitoring Program (REMP) is an ongoing program conducted by
Arizona Public Service Company (APS) for the Palo Verde Nuclear Generating Station (PVNGS)
Various types of environmental samples are collected near PVNGS and analyzed for plant related
radionuclide concentrations. - : : D

During 2011, the foliowing categories of samples were collected by APS:

Broad leaf vegetation

Ground water . . s P e e et
Drinking water

Surface water

Airborne particulate and radioiodine

Goat milk

Sludge and sediment

Thermoluminescent dosimeters (TLDs) were used to measure environmental gamma radiation. The
Environmental TLD program is also conducted by APS.

The Arizona Radiation Regulatory Agency (ARRA) performus radiochemistry analyses on various
duplicate samples provided to them by APS. Samples analyzed by ARRA include onsite samples from
the Reservoirs, Evaporation Ponds, and two (2) deep wells. Offsite samples analyzed by ARRA
include two (2) lecal resident wells. ARRA also performs air sampling at seven (7) offsite locations
identical to APS and maintains approximately fifty (50) environmental TLD monitoring :ocations,
eighteen (18) of which are duplicates of APS locations.

A comparison of pre-operational and operational data indicates no changes to environmental radiation
levels.

The Fukushima-Daiichi nuclear plant in Japan suffered major damage due to a natural disaster.
REMP samples obtained from air, vegetation, and milk samples in March and April indicated
elevated radionuclides that were attributed to reactor releases. It was determined, and is well
established across the nuclear industry, that these radionuclides were the result of radiological
releases from the Fukushima-Daiichi plant, and were not due to the operation of the PVNGS.
These conclusions are based on the following facts:

(1) The quantities of radioactive airborne effluents from PVNGS during 2011 did not
increase significantly compared to previous years.

(2) Prior and subsequent REMP sample results have not detected the presence of these
radionuclides in PYNGS samples.

PVNGS ANNUAL RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT - 2011
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(3) The radionuclides detected in the, indicator samples were also identified in control
samples. o '
(4) Discussion with other US nuclear plants identified similar sample results.

(5) A review of USEPA RADNET data durmg the same time perlod ldentlfied s1mllar sample
EREEA results. o e K '

REMP samples contammg radlologlcal materlals attrlbutable to Fukushlma-Danchl releases are
identified as such on data tables.

o B i : f . :'_)

(NOTE: Reference to APS throughout this report refers to PVNGS personnel) T e
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1.‘

OPERATIONAL RADIOLOGICAL ENVIRONMENTAL . .
MONITORING PROGRAM

IR i A . ot L Lo b R

Introduction S R

N e,

This report presents the results of the operational radiological environmental monitoring program
conducted by Arizona Public Service Company (APS). The Radrologrcal ‘Environmental
~ Monitoring Program (REMP) was established for the Palo Verde Nuclear Generatmg Station
(PVNGS) by APS in 1979. o :

f L

This report contains the measurements}:and"fi'ndlngs for 2011, All references are specifically
identiﬁed in Seetion 12.

. ' o et b U .
e LI e CRAEERSEEIPAS E R S .7 e

;b

' The REMP provrdes representatrve measurements of radratron and of radroactrve materials in

those exposure pathways and for those radronuclrdesl that lead to the h1ghest potent1al radiation
exposures of members of the publrc resultmg from the statron operat1on This momtormg program
1mplements Sectron IV B. 2, of (\ppendrx I'to 10° CFR Part S(j and thereby supplements the

‘, radrologrcal efﬂuent momtormg program by verlfymg thal the measurable concentratrons of

radioactive materials and levels of radiation- are not higher than ex ected on thié basis of the
effluent measurements and the modeling of the environmental exposure pathways “Guidance for
-this monitoring program is provrded by the US Nuclear l{e latory Commission (USNRC) in their
Radrologrcal Assessment Branch Techmg:al Posmon on, ﬁ:‘vrronmental Momtormg, Revision 1,

November 1979 (mcorporated into NUREG 1301) liesults from the l\{EMP help to evaluat°
sources of “elevated levels of radloactrvrty in the envrronment (e g at'nospherrc nuclear
detonations or abnormal plant releases)

The Land Use Census ensures that. cnanges in the iisé of areas at and beyond the site boundary are
1dent1ﬁed and that modrﬁcatrons to. ‘the REMP ‘are made if requrred by the results of this census.

This census satisfies the requlreme ats of Section IV.B.3 6f Appendrx Tto 10 CF R Part 50.

The Interlaboratory Comparlson Program is provided io ensure that 1”1dependent checks on the
precision and ‘accuracy of the measurements of radioactive material in ‘environmental sample
matrices are performed as part of the quality assurance program for environmental monitoring in
~order to demonstrate that the results are ‘valid for the purposes of Section TV.B. 2 of Appendix I to
'10 CFR Part 50.

Results of the PVNGS pre-operational envnonmental mon1tor1ng program are presented in
Reference 1. c

K ] . T
The initial criticality of Unit 1 occurred May 25, 1985. Initial crrtlcalrty for Units 2 and 3 were
April 18, 1986, and October 25, 1987, respectively. PVNGS operational findings (historical) are
presented in Reference 2.

I e
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2. Descriptlon of the Monitor'_lng Pr"ogram ‘

APS and vendor organizations performed the pre-operational radiological environmental
monitoring program between 1979 and 1985. APS and vendors continued -the program: into the
operational phase.

S ,Radiolo'gica'l.Env'ironmental' Monitoring Program

tr R i,

" The assessment program consists of routine measurements of env1ronmental gamma
radiation and of radionuclide concentrations in media such as ait; ground water, drinking

... Water, surface water, vegetatlon mllk sludge and sedlment

o \ P
..... : L e T <1,

Samples were collected by APS at the monitoring sites shown in'Figures 2.1 and2.2. The
'specrﬁc sample types sampllng locatlons and samplrng frequencres as_set forth in the

VNGS Offsrte Dose Calculatron Manual (ODCM) ReferenCe 4; are presented in ‘Tables
2 1,2: g and9.1. Addrtlonal onsrte samplrng (outsrde the’ scope of the' ODCM) is performed
. to supplement the REMP All results are, mcluoed 1n thrs report Routrne sample analyses
L e _were perforrned at the onsrte Central Chemlstry Laboratory ‘and Operatlng Unit
. - laboratomes Analyses f ’r hard -fo- 1det1e,ct L radropuclrdes were performed byﬂ ‘Eberline
A B B e u,\, BE G0N, ) m ,ui ,y),r SR B SR ¥ L TR0 1 I AL VR L SN T
r!'m.-.-vxf'» 3T e v, Vg 5 g

: Envrronmpnta amma radla 1ori' "meas'urements were perfortnedtby tAPS' using TL.Ds at

ﬁﬁy (,50) locatrons near PVNGS Fhe PVNGS Dosrmetry Departmeént is accredited by the
' Natronal V'oluntary Laboratory Accredrtatlon Program (NVLAP) to perform 1omzmg
' radiation dosimeter analyses T b

S

yosi
-

PEVIREE BT PRI T

.. In addition to momtormg environmental media, a land use census is performed annually to

o 1dent1fy the ‘nearest. mllk anlmals resrdents and gardens This mformatlon 1is ‘used to

o evaluate the potentral dosé to members of the publrc for those exposure pathways that are
indicated. ' "

2.2, ;.Radlolog‘lcal Enwronmental Mromtorlng Program Changes for 2011

.5
fo

" annual Land Use Census (reference Correctrve Action’ Program document CRDR
3824797);
,.» , Replaced Site #47 vegetation lpcation.
"> ' Replaced Site #51 goat milk location'
» Deleted Site #52 goat milk location
_ » Changed designation of goat milk location at Site #54 from supplemental to
required ‘ i ’ ' )

Ve Lo S Pl o

Refer to Table 2.1 for a description of all current sample locations (except TLDs).”
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- 2.3.

'REMP Deviations/Abnormal Events Summary o

T

; Durmg calendar year 2011 there were five (5) dev1at10ns/abnormal events with regard

~to the momtormg program. Refer to Table 2.3 tor more detall and any correctlve actions

2.4.

"taken.

1. The 45 acre Reserv01r exceeded the quarterly Il31 reportmg level of 20
.. pCi/liter.,
2. Air. sample site #14A equlpment was out of § service due to a power outage.

3. Air, vegétation, and ‘'milk samples’ mdlcated radlonucllde act1v1ty due to the
o 'Fukushlma-Dauchl plarit rel€ases. " _
4. Resident well water Site #49 no longer available. :

5. One Interlaboratory comparison sample analysis failed the acceptance criteria

(Cs-134 in water).

‘e

Ground Water Protection

(Follow-up from past reports)

NOTE:

Although not part of the REMP, this information is being provided due to the
identification of low level tritium in the onsite environs (within the Radiological
Controlled Area) and heightened sensitivity to communicate the potential to affect ground
water. '

On February 15, 2006 Paio Verde personnel observed water leakage into the Unit 2
Essential Pipe Density Tunnel through the ‘B’ Spray Pond (SP) supply lire penetration
seal (documented on Corrective Action Program Significant CRDR No. 2869559). Low
level tritium was identified in this water. It has been determined that the water was not the
result of leakage from a plant system, but more likely due to previous operating conditions
combined with precipitation. The investigation revealed that Unit 3 had a similar situation.
PVNGS initiated OE22651 and follow-up OE24237 to describe the incident of low level
tritium at Unit 3 since the concentration exceeded a reporting threshold.

Several monitoring wells have been installed to monitor the subsurface water and shallow
aquifer at Units 1, 2, and 3. These wells are sampled monthly and quarterly for chemical
and radiological parameters. The State of Arizona Aquifer Protection Permit (Area-Wide)
No. P-100388 (APP) provides agreed upon monitoring parameters and reporting
thresholds. Sample results for the shallow aquifer wells are reported in the PVNGS
Annual Radioactive Effluent Release Report (ARERR). The State of Arizona APP
provides specific regulatory criteria for ground water protection. PVNGS is working with
the Arizona Department of Environmental Quality (ADEQ) to prevent this tritiated water
from affecting the local aquifer.

PVNGS ANNUAL RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT - 2011
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#5

PVNGS has implemented a ground water protection initiative developed by: the Nuclear
Energy Instityte (NEI). The implementation of this initiative, NEI 07-07 (Industry Ground
. Water Protectron Imtlatlve — Final Guidanceé Document, August 2007) prov1des added

' assurance that ground water will not be adversely affected by PVNGS' operatlons
Three subsurface samples were obtamed one each from Units 2 and 3 tritium monitoring
_ wells, and one from the shallow aquifer outside of the Unit 1 radlologlcal controlled area
y .(RCA) These samples were analyzed for hard-to detect rad10nucl1des (e.g. C-14, Fe-55,
Ni-63, Sr-90) as a verification that there are no underground leaks from plant systems that
may affect ground water. All results were <MDA Refer to Table 8 13 for, sample results.
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Table 2.1 SAMPLE COLLECTION LOCATIONS

SAMPLE . L .
SITE#  SAMPLE TYPE | LOCATION - LOCATION DESCRIPTION

4 ~air "El6 APS Office

] 6A* : air ' SSE13 1 01d US 80
TA . air .ESE3 - Arlington School
14A " air 'NNE2 . | 371" Ave. and Buckeye-Salome Rd
15 " air .NE2 i NE Site Boundary
17A ' air "E3 . i 351% Ave.
21 air 83 "? S Site Boundary
29 air “W1 - o 0 W Site Boundary
35 . air : Tonopah
40 o Cair | Transmission Rd
46 - drinking water local rzsident
47 . . vegetation local resident (new location as of Septemlber)
48 * drinking water "I local resident
49 - drinking water I _ .+ Local resident (rew location as of December)
51 : * milk -NNE3:(b)  local resident- goatis (new location as of

o ' : * September) :
53« milk . NE30 local resident- goats
54  milk NNE4 local resident-goats
(supplemental) _ ' "

55 - drinking water . SW3 - local resident
: - (supplemental) . T
57 - " ground water » ON 1 Well 27ddc
58 .} ground water 5 Well 34abb
59 . . surface water ; .. Evaporation Pond 1
60 . surface water ~+ 85 acre Reservoir
61 ~surface water i + 45 acre Reservoir
62* vegetation ! Commercial farm
63 surface water - ONSITE Evaporation Pond 2
64 surface water ONS_ITE - - Evaporation Pond 3

NOTES:

* Designates a control site

(a) Distances and direction are from the center-line of Unit 2 containment and rounded to the
nearest mile
(b) Denotes a change in location or a new sample location

Air sample sites designated with the letter ‘A’ are sites that have the same site number as a TLD location, but
are not in the same location (e.g. site #6 TLD location is different from site #6A air sample location; site #4
TLD location is the same as site #4 air sample location)

PVNGS ANNUAL RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT - 2011



Table 2.2 SAMPLE COLLECTION SCHEDULE

SAMPLE AIR AIRBORNE : GROUND | DRINKING .S‘URFACE
SITE # PARTICULATE MILK RADIOIODINE VEGETATION WATER WATER WATER
4 w W o :
6A w WL I
TA W . ' w '.
14A W T W,
15 w L W )
17A w Tt W d
,oe TIPSV FAY
21 w ‘ W .y
nolne 1,

29 w L5 o LW ogd e
35 W B T TR T Y FRST I
Condeeloy yoey v Y 4 ol t o A siaavg geeg Seoalt Lt
5 * = L8 aae- Ao s aee d 3 ¥
40 w nobaae V! # ANRY, i)
7R TTL AFTR I ITTS TR SRV AR T2 [NV O PR teiy L . Al W v
47 . R I RO R E Y N TR MIAANTY Af. 1
48 g :YJ.)U.»:: T W

mhaoed cvombtey oo Ni
49 I L WIS W 7Y s W
51 M/AA 't ]
53 M/AA | 7 T ‘ ' ; ]

. i
54 WAA | oo . |
55 Sk, o (W
57 1 Tyt ' ’Q s
58 . . Q
' A ) R

59 b : T N .." N Q
60 EREE Q

61

62

M/AA

63

e’

64

W =WEEKLY ' .+ M/AA =MONTHLY AS AVAILABLE

Q =QUARTERLY

3 T
N | - . N N
-t
o - 'P\:’T\{(ES ANNUAL RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT - 2011
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TABLE 2.3 SUMMARIES OF REMP DEVIATIONS/ABNORMAL EVENTS

Deviation/Abnormal Event

. The 45 acre Reservoir exceeded

. the quarterly I-131 reporting level
- of 20 pCi/liter.

. Air sample site #14A equipment .
was out of service due to a power .

"outage.

Air, vegetation, and milk samplés '

indicated radionuclide activity-due.
to 'the Fukushima- Danch; plant
- releases.

Resident well water Site #49 no
longer available. '

One Interlaboratory comparison
sample analysis failed the
acceptance criteria (Cs-134 in
water).

. elevated

© PVNGS:.effluents.
! Tables 8.1, 8.3,.84, &5, 8.7, and 8.8 of this report.

Actions taken

The initial sample result was 27 + 10 pCilliter. The
verification analysis result was 24 + 10 pCi/liter. The
1-131 concentration is due to
radiopharmaceutical 1-131 that is present in the reclaimed
sewage water that. supplies Circulating Water and is not
the result of ‘plant ‘effiuents. Refer to Corrective Action
Program document CRDR 3739206 for the evaluation of
excéeding - the ODCM Reportmg Level. No additional
actions are necessary

Correctlve Actxon Program documents CRDR 3574902

‘and Correcuve Maintenance Work Order 3573475 were

initiated to document and correct the loss of power to the

- ,samplmg equipment: between 12/28/10 and 1/13/11. The | -
. .. cause ot ihe-outage was storm related. The air sample '
feqmpmmt was retumed to normal operation once the
. -damag,e to the power lines was corrected No additional
‘actluns are i%ecessary

RS

'5Severai KEMP sample ‘media indicated man-made

radionuclides:t begmmng in March. The radioactivity was

‘atiributed to releases from the damaged Fukushima-

".:Danchl nuc'ear piants in Tapan and are not the result of

Specific daia are includec within

~ Corrective Action Program documents CRDR. 3739206

and. CRDR 3812184 provide evaluations for REMP data
that indicate radioactivity resulting from the Fukushima-
Daiichi releases. No additional actions are necessary.

The resident at Site #49 moved in September and the
land was repossessed. A replacement well water location
was determined and is in the same relative
distance/direction from the site. Refer to Corrective
Action Program document CRDR 3882110.

Corrective Action Program document CRDR 3980064
was initiated. Subsequent analysis of this sample (3 more
times) passed the acceptance - criteria. Another
interlaboratory comparison sample (E8164-111) was
ordered and passed.-the acceptance criteria. The low
result for Cs-134 was attributed to coincidence summing
that sometimes occurs with low activity samples
analyzed using a high efficiency detector. No additional
actions are necessary.

PVNGS ANNUAL RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT - 2011
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3.

Sample Collection Program :

APS personnel using PVNGS procedures collected all samples ;
3 1

3.2. Vegetatlon CoT g

} )
\ .

3 3 Mllk

i

Water

Weekly samples were collected from four (4) residence wells for monthly and ‘quarterly
composites. Samples were collected in one-gallon.containers and 500 ml glass bottles The samples
: were analyzed for gross beta, gamma emitting radlonuclldes and tritium. :

Quarterly grab samples were collected from the 45 and 85 acre Reservoirs, Evaporation Ponds
1/2A/3A/3B, and onsite wells 34abb and 27ddc. Samples were -collected in one-gallon containers
and 500 ml glass bottles. Samples were analyzed for gamma emlttmg rad1onuclldes and tritium.

- Treated sewage effluent from the City of Phoemx was’ sampled as a weekly compos1te at the onsite
- Water Reclamation Facility (WRF), and analyzed for gamma em1tt1ng rad10nucl1des ‘A monthly

compos1te was analyzed for tritium. G RN
.~ §

1" : : ' """J' N

Vegetatlon samples were collected monthly, as ava11ab1e and wefe analyzed for gamma emitting
rad1onucl1des : _';; S

,f" ;
b - ;
‘ i-",-' R .
v - AR
Goat milk samples were collected gmonthly, as available, and were analyzed for gamma emitting

radionuclides, including low level I-131: -

B
l
ja

\:'3.4‘. ‘__Air___, - e e e e e e IR P

Air particulate filters and charcoal cartridges were collected at ten (10) sites on a weekly basis.
Particulate filters were analyzed for gross beta. Charcoal cartridges were analyzed for I-131.
Particulate filters were compos1ted quarterly, by .location, and analyzed for gamma emitting

radionuclides.
i

PVNGS ANNUAL RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT - 2011
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3.5. Sludge and Sediment

Sludge samples were obtained weekly from the WRF waste centrifugé (whenever the plant was
. operational) and analyzed for gamma emitting radionuclides.

'
[

' Coollng tower sludge was analyzed for gamma em1tt1ng rad1onuclldes pr1or to disposal in the WRF
sludge landfill. Db

4. Analytical Procedures

The procedures _des.c.ribedv_in this report are those used by APS to routinely analyze samples.
" ve T nea e ey T

4.1. A1r Partlculate S R L R T 4,
4.1.1. Gross Beta

A giass fiber filter sample is placed in a stainless sieel pianchet and counted for gross
beta activity utilizing a low background : ga., “flow proportwnal counter.
o AT (R TSR R F3 PN TN TP NI
g _,_4.1,2.“ Gamma Qpectrcscopv ) ', ;--__., Lo d,”, e T
The glass fiber filters are counted on a “nult1channel analyzer equlpped with an HPGe
detector. The resulting spectrum is analyzed by a computer for specific radionuclides.

- 4,2, Anborne Rad101od1ne B T T T
. ’ - i - \ K . i DT - -i‘, s e [ R

The charcoal cartrldge is counted on a mult1channel analyzer equmped w1th an HPGe detector. The
resulting spectrum is analyzed by a‘computer for I- 131 :

4.3. Milk

4.3.1. Gamma Spectroscopy

The sample is placed in a plastic marinelli beaker and counted on a multichannel analyzer
equipped with an HPGe detector. Tke resulting spectrum is analyzed by a computer for
specific radionuclides.

PVNGS MAL RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT - 2011
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4.4.

4.5.

4.6.

Do e
’

Vegetation

. 4.4.1. Gamma Spectroscopy

The sample is pureed in a food processor placed in a one liter plastlc marinelli beaker,
weighed, and counted on a multichannel analyzer equipped with an HPGe detector. The
resulting spectrum is analyzed by a computer for specific radlonuclldes

Sludge/Sediment
4.5.1. Gamma Spectroscopy

: Pt ) I L > T U I ST ;
The wet sample is placed in a oné-liter plastic marinelli beaker, weighed, and counted on a
multichannel analyzer equipped with an HPGe detector. The resultmg spectrum is

analyzed by a computer for specific radionuclides. LR
Water M A :
T IRV i .-"'41 ETE ‘v.,-.ih o3
dam aé ectros (4 i o
o m P q ‘Py'“' TR AR NS ER e

The sample is placed in a one-liter plastlc mannelh beaker and counted on a multichannel
analyzer equipped with an HPGe detector. The” fesultmg spectrum is ‘analyzed by a
comppter for spemﬁc radionuclides.

L R N S BN I VEINTNS S SRR 5 AP DL T A B RN RN

TS VP ACTI LA PES LE S00 LN VIRV S WIS R ST B TORNRCIT T I S T ELEE IR
4.6.2. Trltlum ' ‘ : ’ ik '

Il

The sample is evaluated to determine the appropriate. method of preparation prior to
counting. If the sample contains suspended solids or is turbid, it may be filtered, distilled,

“ 0% . .and/or de-jonized, as appropriate. Eight (8) milliliters of sample- are mixed with fifteen

(15) milliliters of liquid scintillation cocktail.*The mixture. is dark adapted and counted
for tritium activity using a liquid scintillation counting system.

- - : -m-P\’NGS ANNUAL RAD[OLOGICAL ENVIRONMENTAL OPERATING REPORT - 2011
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Nuc;learllns'trumentatibn v

5.1,

5.2.

5.3.

1

4.7,

4.6.3. Gross Beta e
A 200-250 milliliter sample is placed in a beaker. Five (5) milliliters of concentrated
nitric (HNO3) acid is added and the sample is evaporated down to about twenty (20)
milliliters. The remaining sample is transferred to a stainless stéel planchet. The sample is
heated to dryness and counted for gross beta in a gas flow proportional counter.

Soil - - . T . EEE beo
4.7.1. Gamma Spectroscopy

The samples are sieved, placed in a one-liter plasti”c marinelli Beaker' and weiéhed“’l"he
samples are then counted on a multichannel analyzer equipped with an HPGe detector. The
1, resulting spectrum is analyzed by a computer for spemﬁc radlonuchdes

RYRE I e sty "5_13 P i

H B S I ¢t YRS T S TR VONE S AT U YN

Gamma Spectrometer (o A
e I . AENe T

The Canberra Gamma Spectrometer corémsts ofa Canber'a Svatem equlpped with HPGe detectors
having resolutions of 1.73 keV and 1.88 keV (as determined by full width half max with an energy
of 0.5 keV per channel) and respective efficienciss of‘ 21 5% and’ 38 4% (as determined by the
manufacturer with Co-60)}. The Canberra System is use(f Ior all gamma countmg The system uses
Canberra developed software to search, 1dent1fy and quanflfy the peakb ot mterest '

. - T, . .
I PR % \.{- (. vdosr ., |U St L i

Liquid Scintillation Spectrometer R P TEN N0 T SRS

A Beckman LS-6500 Liquid Scintillation Counter is used for tritium determinations, The system
background averages approximately 12 16 cpm thh a counting eff iciency of appr0x1mately 40%
using a quenched standard. - . - ; -

Gas Flow Proportional Counter

The Tennelec SSE is a low background gas flow proportional counter for gross beta analysis. The
system contains an automatic sample changer capable of counting 50 samples in succession.
Average beta background count rate is about 1-2 cpm with a beta efficiency of approximately 30%
for Cs-137.

PVNGS ANNUAL RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT - 2011
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6.

Isotopic Detection Limits and Reporting Criteria

r

6

6

o

'22.

ooy rh S S E A h. W /r' -mmr. oty g -‘4":..3 e S ~:' &

ot

L. Lower Limits of Detection |

Lt
Y R

.
o

The lower limits of defectiofi (LLD) and th&‘method for calculation are specified in the PVNGS
ODCM, Reference 4. The ODCM required a priori LLDs are presented in Table 6.1. For
reference, a priori LLDs are indicated at the top of data tables for samples having requircd LLD
values.

Data Reporting Cnterla \

| o, * vy : s oy

A11 results that al:e’ greater thah fhe Minirhim” Detectable Act1v1ty (MDA) (a posteriori LLD) are
reported as pos1t1ve act1v1ty ‘with its 'asbociatéd 26" cbuntmg errot.”All results' that are less than the
MDA are reported as less than values at the associated MDA fpr example if the MDA is 12
pCi/liter, the value is reported as <12. e T

te

Typical MDA values are presented in Table 6.3.

R B R T R

Occasmnally, the PVNGS ODCM a pnort LLDs may not be achleved asa result of
.. f ‘ ‘1 ; .

HPIS T M W E XA LS MY

_; 1t {..‘!'.IL SAATY iy rn

Backgroungl ﬂuctuatino T

. I‘Jn'avmdably small sqmpie dizes o R L A L
he presence ofi mterfermg radlopuchdes o _ _

e ’Self absorption correciions ' " srebawten Lt

. Decay corrections for short half-life radionuclides

4

Other uncontrollable circumstances -** "¢ 120 s T LD

T Y T T

:_ In thése'instances, the contnbutlng factors will be noted in' the table where the data are presented.
'A’suthmary of ‘deviations/abnormal ¢vents is presented in Table 2.3 and 1ncludes a descrlptlon of

any sample results that did not meet a priori LLD requirements.

T -PVNGS ANNUAL RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT - 2011
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6.3.

LLD and Reporting Criteria Overvi-ew.

Making a reasonable estimate of the limits of detection for a counting procedﬁré or a radiochemical
method is usually complicated by the presence of significant background. It'must be considered that
the background or blank is not a fixed value but that a series of replicates would be normally

- :distributed.: The desired net activity is the difference: between the gross and backgrcund activity

- distributions. - The - interpretation of this difference- becomes a :problem if the two distributions
intersect as 1nd1cated in the dlagram T S L - ¥ -

! : T [T ! . R ’ ‘Y iy o v

'BACKGR(’)UND “o . GROSS - e

- e A ' . . . 3 1
| St S L LTS TR S DUl S SN 3 [EEER N

If a sufficient number of replicate analyses are run, it is expected that the results would fall in a
* normal “Gaussian “distribution’’ Staridard’ statistics aliow an an+ estimate . of  the' probability of any

partn,ular deviation 'from thé mean’ value: It is conifof ipractice: to’ report the ‘mean +~one or two
standard deviations as the result. In routine analysis, such replication-is-not carriéd:out;and it is not
possible to report a Gaussian standard deviation. With counting procedures, however, it is possible
to estimate a Poisson standatd déviation diveéctly-rrom the count. -Data are: commonly teported as the
measured value + one or two Poisson standard deviations. The reported values are then considered
to glve some mdlcauon of the range .n Wthh the trug 'value mlght be expected to oceur. -

R ] . LIk . B R

A LLD is the smahest amount of vample activity that will:vield a net count for which there is

~coufidence at a predetermined level that- activity is present. LLDs -are. calculated values for

individual radionuclides based on a number of different factors including sample size, counting
efficiency and background count rate of the instrument, the background and sample counting time,
the decay time, and the chemical recovery of the analytical procedures. A minimum detectable
activity value (MDA) is the smallest amount of activity that can be detected in an actual sample and
uses the values obtained from the instrument and outcome of the analytical process. Therefore, the
MDA values may differ from the calculated LLD values if the sample size and chemical recovery,
decay values, or the instrument efficiency, background, or count time differed from those used in the
LLD calculation.

PVNGS ;\NNUAL RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT - 2011
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The factors governing the calculation of the LLD and MDA values are discussed below:

1 Sample Slze
T2 Countmg Efﬁciency R

P s .
gt Lo [ . v D . T ,

* The- fundamenta] quantlty in the measurement -of a radioactive. substance is the number of
- disintegrations per -unit time. As with most physical measurements in analytical chemistry, an
absolute measurement of the disintegration rate is seldom.possible, rather it is necessary to compare
the sample with one or more standards. The standards determine the counter efficiency that may
then be used to convert sample counts per minute (cpm) to disintegrations per minute (dpm).

3. Background Count ﬁate
: s ! "
Any counter w1ll show a certain counting ‘rate without a sample in position. This background
counting rate comes from several sources: 1) natural environmental radiation from the surrounding
materials, 2) cosmic radiation, and 3)-the natural radioactivity in the counter material itself. The
background counting rate will depend on the amournits of these types of radiation and the sensitivity
of the counter to the radratlon fmee em oL '
4. Background and Sample Counting Time
5t Bl sz g tady OS9G el 30U SR vl 5 3hey dfoe e o g 8
"=:_- (1"Fhe-‘amount; oxj;‘\trme fdevoted ta ghe countlng of, the backgraund depends on-the.. level of activity
e bemg measureds Jn. genera}, with-Jaweleyel samples, this time should be abou,t equal to. that devoted
Vit gt LoLato countmgasample LI e Ao ae 9 et Gl et e e e
IO RER L R T T v O I T PO 3 A T S S VL T D S A AT :"'i BT
S. Tlme Interval between Sample ,Collectlon and Countmg; e
R T P I P S BT . tH B DT L s T a0

Decay. measurements are useﬁ.ll An -identifying. certam short-llved nuchdes The” disintegration

constant is one of the basic characteristics of a specific radionuclide and is readrly determined, if the
~ .. . half-life is sufficiently ;short. To.ensure the required .LLDs are achieved, appropriate decay
cu - corrections values are used, to account for. radipactive.. decay dunng transit..time and sample
LT -‘.prOCCSSlng B R (LA T B S P R P ST ST SO TR R

ST ST T R 1S R S P S TR IR EaY
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Table 6.1 ODCM REQUIRED LOWER LIMITS OF DETECTION (a priori)

AIRBORNE

ANALYSIS/ | WATER;' : || PARTICULATEor |  MILK | VEGETATION

NUCLIDE (pCi/m'er) © |l _GAS@Cimd) | (pCiflitery | (pCilkg,wet)-
| GrossBeta [ oo [T ]
[ B3 | 2000* ol I L
| Mns4 | 15 I I R _
| Fes9 | 30, 1 o L
| Co-58,60 | 15 1 i |
| Zn65 | 30 Rl D N
| Zr95 | 30 I | | R
| Nb9s | s [ A
| 31| | 007 | 10 60 -
[ 5 | 00s- b s {60
[ G137 [ 1w [ o006 [ 18 [ s -
| Bal40 | 60 B . 60
| La140 | il s e

; ! i S ! BT *
NOTES: ;o AR P T RS '. . T -l;'i
* If no drinking water pathway exists, a value of 3000 pCi/liter may be used.
o If no drinking water pathway exists, a value of 15 pCi/liter may be used. .
This list does not mean that only these nuclides are to be detected and reported. Other peaks that are
measurable and identifiable, together with the above nuclides, shall also be identified and reported.
PVNGS ANNUAL RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT - 2011
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. Table 6.2 ODCM REQUIRED REPORTING LEVELS

‘| ANALYSIS/ .
|_NUCLIDE |

[ AIRBORNE |
WATER - | PARTICULATE . MILK.. . ;| VEGETATION

3l

__(pCifiter) .| or GAS (an/m3)  (pCifliter) |  (pCi/kg, wet)

20,000

_Mnsd [

"1000

B

Co-60 |

~ Zn6s

!
|
|
| Co-58 [
|
|

[ ZoNbos

Cs 1,34

I

N
1-131 1[

R

L

|

I
J - GCs-137
| Ba La\],40

)
i
o4

NOTES:

* For drinking water

samples. This 1s a 40CFR141 vélﬁe. If no drinking water pathway exists, a value of

30,000 pCi/liter may be used.
**  If no drinking water pathway exists, a reporting level of 20 pCi/liter may be used.

v AN .
The values in this table are quarterly dvérage-values, as stated in the ODCM.
BRI A L T S SIS SN S 1
¥ i ¥ ; ‘
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Table 6.3 TYPICAL MDA VALUES . . . . . .

. 1 AIRBORNE ‘

ANALYSIS/ | WATER || MILK || PARTICULATEor | 'VEGETATION

'NUCLIDE - | (pCifliter) || (pCifliter) || 'GAS (pCm3) >+ || « ' (pCilkgywet) |
| GrossBeta [ 18 °~ .~ 0002 T T
S R Y T
B T IS L e I s )
[ Fe-59 - [~ 19 [t e e
[ Cos8 7 T arT T R S
| Co60 | 13 | i | R
| Zn65. | 261 | cal S
| ze9s [ 19 | N N f
IS U S T I X7 -
! Cs-134 ] 10 l 1 l _0702b . ]: ST 38 . ;
L Cs-137 [ 11 ] ] [ 0.03° el g 52 .
| Ba140 [ 37 [ 3 l SEfT et
[ La140 [ 12 [ 1 [ TR

NOTES:

a - low level 1-131 is ot réquired since there is no drinkirig Watet pathway

T
b

.o '
A R

b - Based on 433 m® , the normal weekly sample volume
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7.

Interlaboratory Comparison Program

7.1.

7.2.

e & & O o e

Quality Control Program

*APS, maintains an extenswe QA/QC Program to provide assurance that samples are. collected,

handled, tracked, and analyzed. to specified requirements. This program includes -appropriate
elements of USNRC Regulatory Guide 4.15, Quality Assurance for Radlologlcal Monitoring
Programs (Normal Operations) - Effluent Streams and the Environment, Rev. 1. Included in the
program are procedures for sample collection, preparation and- tracking, sample analy51s
equipment calibration and checks, and ongoing participation in an mterlaboratory comparison
program. Duplicate/replicate samples are analyzed to verify analytical precision and sample
methodology. Comprehensive data reviews are performed including trending of data where
appropriate.

During 2011, APS analyzed the following sample types under the* mterlaboratory comparison
program; :

- Beta/Gamma/ in Air Flltqr
1-131 in Air
“Beta in Water R
'Gamma in Water RS v L _
Tritium in Water i . S S NEI

Gamma in Milk ’ '

RS .

Intercomparison Results

APS participates in a crosscheck program using vendor supplied blind radionuclide i s'arhples.
Results for the interlaboratory comparison program are presented in Table 7.1.

E
LS o O 1.0

o ; PVNGS ANNUAL RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT. - 2011
AL RS I' . l e
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. TABLE 7.1 INTERLABORATORY COMPARISON RESULTS

Sample Analysis Known ' PVNGS 1 Sigma .. .
Type.. - - Type - . Nuclide - Value Value Error.. . Resolution* Ratio . Accept/Reject
== - = . : - =i
Milk Gamma 1-131 1.89E+01 1.88E+01 1.76E+00 11 0.99 . Accept
E8030-111 | Ce-141  2.17E+01 2.71E+01 2.01E+00 13 1.25 . Accept
. Cr-51 7.38E+01 . 6.63E+01. 8.62E+00 ., 8 .  0.90 ~ Accept
Cs-134 - . 4.18E+01 3.77E+01 2.39E+00 .- : 16 0.90 Accept
Cs-137-  3.71E+01 ,3.75E+01 . 2.45E+00 . 15 - .. 1.01 Accept
Co-58  3.186+01 3.23E+01 2.24E+00 - . 14 . . 102 Accept
Mn-54 . 4.92E+01 5.48E+01 3.41E+00 ,; 16. = 1L.11 Accept
Fe-59 . 1.79E+01 . 2.07E+01 2.59E+00- .. - 8 . == 1.16 Accept
Zn-65  5.88E+01 7.50B+01 5.05E+00 ., 15 - .  1.28 Accept
Co-60 _ 5.12E+01 . 5.15E+401 . 2.89E+00..: 18 - 1.01 Accept
Mixed ' - : - — )
Air Gamma .
E8027-111 | Ce-141 , 7.19E+01. 7.16E+01 348E+00.-5 21 ...., 100 . Accept
| Cr51 . 2.44E+02 ; 258E+02-_ L73E+0i: ;15 . . 1.06 Accept
Cs-134:. 1.38E+02, 1.22E+02., 610E+00-;,;' - 20 ... 088 Accept
.| Cs137, 123E+02 1.31E+02, ,6.70E+00-,. - 20 . 107 Accept
1| Co-58 -+ LOSE+02, 1.11E+02:,5.80E+00.,. 19 | “' 1.06 Accept
.| Mn-54 . 163E+02‘ 1.67E+02,; 810E+00 C21 ., 1.02 Accept
.y | Fe-59 . 5.91E+0} . 7.08E+01 - 581E+on e 1250 1.20 Accept
: Zn-65 .. 1.95E+02 ., 214E+02 113E+01{ Ve 19000 110 Accept
. :|_Co-60 - 1.69E+02. 168E+02 760E+00 S22 7099 Accept
Mixed B ‘ e
Water - Gamma "Ce-141  9.15E+01. _9._88E+01_ 9. 59E+OO . 10 - -~ 1.08- - --Accept -
‘ E8026-111 | - Cr-51 = 3.10E402 - 2.77E+02” 5:36E401 5 ..-".. 08¢ -~ Accepi’
Cs-134  1.76E+02 1.48E+02 1.16E+01 13 0.84° "~ - Accept
Cs-137  1.56E+02 1.61E+02 1L17E+01 . 14 . . 1.03. . . Accept
Co-58  1.34E+02 1.26E+02 LO04E+01  12° 7 7094 7  Accépt
Mn-54  2.07E+02 1.95E+02 1.43E+J1 14 0.94 " Accept
Fe-59  7.52E+01 6.94E+01 1.32E+01 5 092.  Accept”
Zn-65 2476402 2.47E+02 2.49E+C1 10 1.00 - Accept
Co-60  2.15E+02 2.20E+02 1.31E+01 17 1.02. . . Accept
1-131 8.01E+01 7.20E+01 9.41E+00 8 0.0 - Accept
Air Cartridge -131 8.05E+01 8.25E+01 5.58E+00 15 1.02 - .. Accept -
ES028-111 . . . .. Y \ _ .
| Air Gross Beta 7.186+01 8.73E+01 2.20E+00 40 1.02 Accept
| E8029-111
| Water Tritium 9.01E+03 7.67E+03 2.64E+02 29 0.85 Accept
E8119-111
Water Gross Beta 2.49E+02 3.17E+02 6.49E+00 49 1.27 Accept
E8118-111
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TABLE 7.1 INTERLABORATORY COMPARISON RESULTS

! From NRC Inspection Manual, procedure 84750, "Radioactive Waste Systems, Water Chemlstry, Confirmatory Measurements

, Sample  Analysis . _ Known PVNGS" 1 Sigma’ SR ~
- Type . . . Type "~ _Nuclide . Value Value ' _Error . Resolution* Ratio Accept/Reject
. Mixed '
Air * Gamma
T E8166-111 ,- b ' ~ :

Cr-51 ° 3.07E+02-:3.01E+02 2.80E+01 " 11 0.98 Accept
| Cs-134 * 9.30E+01 8.62E+01 5.16E+00° ~ 17° 0.93 Accept
7| Cs-137 © 1.14E+02 - 1.09E+02° 6.50E+00 - 17 0.96 Accept

Co-58 * ' 1.20E+02 ' 1.21E+02 6.80E+00 = 18 "~  1.01 Accept

Mn-54 © 1.31E+02° 1.30E+02° 7.50E+00 *- 17 ~ '% 0.99 Accept
| Fe59  9.95E+01" 9.84E+01 '8.75E+00 * 11 "~ ' 0.99 Accept
- S| Zn-85 - 158EH—02 +1.61E4+02 "1.10E+01-- - 15 ~ % 1.02 Accept
- "{.Co-60.  147E¥02: 1.46E402 8.10E+007° -* .18 % 2 0.99 Accept
Mixed T
Water Gamma ' . - Lo e
. " ES164-111 | Cr-51 ! 566E-(-62 "G37E+02 384E+01"“ 17 © 112 ¢ Accept
o "l Cs-13470 1.71EX02 - 166E+02 ' 6.80E+00 - 24 ¢ 0.97 Accept
o Cs-137‘ 2.10e402 "V 2.21E402; _820E+00' YA 1.05 Accept
Co-58 * 2.21E402° "2:20E+02'' 8.60E+00-* " 26 - 1.00 Accept
o Mn-54 " 2.41E402 ' 259E+02" 9.B0E+0D“" © 26 70 v 107 Accept
L, O | Fe59 ‘- 1.83E402'"1.96E+02 1106401 * _" 18" Y107 Accept
- S zn-e5 - 2.91E%02- 31564024 13764017 Lt s Accept
e ‘| co-60 " 2.70E¥02 - 2.84E+02"7 1.01E+01°° -7 28¢ 7 > 1.05 Accept
- " L-131 8.87E40171,00E%02 " 6.00E¥00° - 170 1.3 Accept
Air ..., Cartridge. » 1131 897E+o1_ 1ooe+02\,4 1oe+oo .24, 1,127 " - Accept
‘s, E8165-111 . GiTal . e : o
* caIcuIated from PVNGS vaIue/l 5|gma error va[ue \‘r ‘ - A
NRC Accegtanc . : _ : N
Criteria' * o ! ‘“-’- o H SRR
Resolutioh Ratio * Lo "
47 7 0520 ' , L '
8-15 *"  0.6-1.66 S oo
16-50 ¥ 0.75-1.33 R
51-200. - 0.80-1.25 .
>200 ~ = 0.85-1.18 b

VLR
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TABLE 7.1 INTERLABORATORY COMPARISON RESULTS.

Sample Analysis Co Co Lo KR S FEE.
Type .- Type ‘Nuclide . PVNGS Value _ Assigned Value ' Acceptance Limit * Results
Water Tritium H-3 6860 '76:20' 6600 - 8370 * - " Accept

YL b ‘

RAD 86 ERA PT Study .

v Ve Tt R i R ! - {1
.,_Water._._ Gamma O Ba-133 505 , .. 5%, 6 y .. ,425-572 Accept

, Cs- 134 683 . 84.1 ‘ _"1 " 68.9 - 925 "NotAccepta

o " Cs-137 ,101 7 1_09_ R _'981 122 Accept
o Co-60 104 q09 't @81 i1M22 T - Accept
oo R e8! T oB04 MY Tt 5287 10 T46.3-'848 - “Accept

RAD BOdERAPTStudy ES U T LY R R

S CoeTritium sy, HA2e 0 131004, - 192000 5 9900 -22500 - . . Accept
Water GrossBeta .\ . .5 109 oy, 938, o . .584-146 . Accept,
Fi!ter ) _Gross Be,ta iy 91.2 . 695 42.8 - 102 ) Accept

N ST St Ty [ SRR S A Bl vy bt
' MPAD-OI4 ERA PTStudy I S L e S AR T V2 00 B3 FTT N Al U M E I U T R N
' - o s G '.;':::.-,.c-.'y- oot o) il nd RN

' The ERA assrgned values are established per the guidelines contained in the Natronal Envrronmental Laboratory
Accredltatron Conference (NELAC) program criteria as applicable.
"Acceptance Limits” have been calculated, per ERA s Standard Operatrng Procedure for the Generatron of N

Performance Acceptance Limits!

BRI

% Corrective Acticn Program document CRDR 3980064 was initiated. Subsequent analysis of this sample’ (5’ more
times) passed the acceptance criteria. Another interiaboratory cemparison sample (E8164-111) was ordered and
passed acceptance criteria. The low result for Cs-134 was attributed to coincidence summmg t"lat sometrmes _
occurs with low activity samples analyzed using a high efficiency detector. -

i e
- LI 2
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Data Interpretations and Conclusions- * R

Associated with the analytical process are potential random and systematic errors. Systematic errors can be

¢aused by instrumeiit malfunctions; incomplete precipitation, back scattering, and self-absorption: Random
errors are beyond the control of the analyst. .
Efforts are made to minimize both systematic and random errors in the data reported. Systematic errors are
minimized by. performing reviews throughout the analysis. For example, instruments arc checked routinely
with radioactive sources, and recovery and self-absorption factors based on individual sample analyses are

i _1ncorp0rated into the calculation equatlons where necessary. Random errors are reduced by comparing all

data to historical data for the same site and performmg compafisons between analytical results when
ava1lable In addmon when data do not appear to match historical results, analyses may be rerun on a
separate aliquot of: ithe sample to verify the presence of, the activity. The acceptance of data is dependent

_upon the results of quahty control samples and is part. of the data reV1ew v process, for all analytlcal results

The "plus or minus value" reported ‘with each analyt1ca'l result represents the: countmg error assoc1ated
with the result aid gives the 95% confidénce (20) interval around the data. Yo .

Verme

Most samples contam rad10act1v1ty associated with natural background/cosrmc radioactivity (e. g K-40,

_Th-234, and Be-7). Gross beta results for drinking water and air are due tq natural background..Gamma

m1tt1ng rad1onucl1des, “which can be attributed to natural’ backgzound sources, are not 1nd1cated in_this

port s b e e e e s a0 i bemetie) st o 33 o N LGSR v S e s g

Auenigey g b, e e e (U5 80 = e l‘
Results and irifetprethtidn of theqdata"fo‘f‘all ‘of the’ Samples analyzed duhng 2011 are presented in- the
followmg sections., o : N

L . L N H . . o o e -, s
I TE LS R /‘ R, oy reyaly R NI A tEY i Deoae 1 ERETETU S S

TV Mwe @ET arhegl Ueal i n s B0 G0 DL T e o e 0 e L

. - B . - - N - ’ N
Al ".‘-i"‘ [ R N U A S P

8.1. "Alr Particulates 7 P (
Weekly gross beta results, in quarterly format, are presented i m Tables 8.1 and 8.2. Gross beta
activity at indicator locations ranged from 0.016 to 0.372 pCi/m®. This range is atypical and due to
airborne releases from the Fukushima-Daiichi plants in Japan as discussed previously. Samples
from the control location identified similar results. The associated counting error ranged from
0.001 to 0.004 pCi/m’. Mean quarterly activity is normally calculated using weekly activity over a
thirteen (13) week period. Also presented in the tables are the weekly mean values of all the sites
as well as the percent relative standard deviation (RSD %) for the data.

Tables 8.3 and 8.4 display the results of gamma spectroscopy on the weekly and quarterly
composite samples. Cs-134, Cs-137, 1-131, 1-132, and Te-132 were identified on particulate
samples. The presence of man-made radionuclides on particulate filters is atypical and due to
airborne releases from the Fukushima-Daiichi plants in Japan as discussed previously.

8.2. Airborne Radioiodine

Tables 8.5 and 8.6 present the quarterly radioiodine results. Radioiodine was identified during a
three-week period between March 15 and April 5. The radioiodine concentration ranged from
0.037 to 1.258 pCi/m® at indicator and control locations. The identification of radioiodine is
atypical and due to airborne releases from the Fukush1ma Daiichi plants in Japan as discussed
previously.
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8.3.

| Vegefatiqn o

Lo PR PU
H ,

Table 8.7 presents gamma isotopic’ 'data for the vegetation' samples. One 'sample from the control
location indicated I-131 at a concentration of 53 pCi/kg on March 24t This was the same time

| penod that airborne samples also contamedI 131, Cs-134, Cs-137, Te 132, and I- 132 There were

. "8.4.

.Milk | -

no indicator samples available in 2011. The 1dent1ﬁcat10n of I-131 is atyplcal and due to airborne
"releases from the Fukushlma Dauchl plants in Japan as drscussed prevrously '

‘l' r' Co

. Table 8.8 presents gamma otoprc data for the goat . *mll\ samples Two samples from the control

g location and two samples from-an -indicator. locatron had 1131 durmg the same time penod as the

8.5...

concentration of I-131 ranged from 1.3 to 6 pC1/11ter One 1ndrcator sample 1nd1cated Cs 134 and
Cs-137 in the range of 1.5 to 2.0 pCi/liter. All goats that provide milk for the REMP are fed stored
feed (hay) and are not pastured. Hay from this location was sarapled and -indicated 'Cs:137 at a
concentration of 13 pCi/kg. The identification of I-131, Cs-134, and Cs-137 in milk is atypical and
due to airborne releases from the Fukushima-Daiichi plants inJ apan as discussed previously.

e 7 2L U SO B A S BTSN S T

-DrmkmgWater Lo Dy ooddn . s e o

sE e e T el

i

NPT _r:':_,i'-.; I

cut b rou v e bR T e D8 sl sl sleubunasionne L D A

8.6.

8.7.

Samples were analyzed for gross beta, tr1t1um and gamma emr*tmg radzonuclldes Results of these
analyses are presented in Table 8.9. No tritium or gamma emitting radionuclides were detected in
-any samples.-Gross;beta activity, ranged from less than detectable. to a-higk cf 8.4 pCi/liter. The
gross beta activity is attributable to natural ( (backgroungd) 1 radroact'\/e materials, |

! O R

Ground Water L
Ground water samples were analyzed from two onsite wells (regronal aquifer) for tritium and
' gamma emitting radlonuclldes Results obtalned from the analysxs of the samples are presented in
Table810 B ! N A e v

e Pl 8 K B Lo RO

No tritium or ga’im'na emitting radionuciides 'were observéd in any of the samiples. °
Surface Water

Surface water samples from the Reservoirs and Evaporation Ponds were analyzed for trittum and
gamma emitting radionuclides. The two Reservoirs contain processed sewage water from the Clty
of Phoenix and are approximately 45 and 85 acres in size. The three Evaporatlon Ponds receive
mostly c1rculat1ng water from main turbme condenser coolmg and are ‘about 200- 250 acres each.
Sample results are presented in Table 8.11. I- l3l was observed in Evaporat1on Pond 2A in one (1)
sample (18 pC1/11ter) and in one (1) of the Reservoir samples (27 pCi/liter). I-131 in these surface
water locations is a result of radiopharmaceutical I-131 in the Phoenix sewage efﬂuent and is not
attributable to plant effluents. :

. , L :
‘Tritium was routinely ‘observed in the Evaporation Ponds. The highest concentration was 956
pCi/liter. Tritium was not detected in the Reservoirs. The tritium identified in the Evaporation
Ponds has been attributed to perrmtted plant gaseous efﬂuent releases and secondary plant liquid
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8,8: :

8.9.

discharges (e.g. condensate overboard discharge, secondary side steam generator drains, secondary
plant sumps, demineralizer regeneration waste). The tritium concentrations were compared to
. historical values and are considered typical for the Evaporation Ponds.

.WRF Inﬂuent (Phoemx sewage efﬂuent contamrng radlopharmaceutrcal I-131) samples collected
by the WRF were analyzed for gamma emitting radionuclides and tritium. The results, presented in
Table 8.11, demonstrate that I-131 was.observed routinely. The I-131 concentratron ranged from 9

to 5

1 pCi/lrter None of the samples analyzed indicated the presence of tritium.

Table 8.11 also presents gamma spectroscopy and tritium measurements of samples collected from
Sedimentation Basin 2. This basin collects rain water from site runoff and was dry for most of the
i year. Low concentrations: of tritium were identified in three (3) of five (5) samples ranging from

291
- ~iNo

'.!"' _Il .

Sludge

8

Data Trendsj.

: graph i‘ 5

to 425 pCr/llter The tritium:was attributed to rain washout of plant gaseous effluent releases.
gamr’na emrttlng radlonublrdes were observed in the samples' O T R

L L S A YA K nl BT NI LA I TS NP O S IS B U TP (S L U T
AN N T I TR A U CURE P S t 1 S
an;l Sedrmen,t "

s G N NG ) ST TS S SO PER I BT ST YU RV S TS PR

S - . . - e P R
b - i T L P U L A Y A 11 LIS

WRF Cenpnfuge waste sludge o e s

Sludge samples were obtained from the WRF centrifuge and analyzed by gamma spectroscopy.
I-131 activity in the sludge is consistent with historical values and; as previously' discussed, is
due to radropharmaceutrcals in the WRF Influent. The 1-131 concentration ranged from 178 to

RPN 1734?@/}&% KRN oo perir TS0 L8 L T l-;."v AR L) LAY EERNNR ¥4 L SRV U T

Aot caneey s sty oty o 9 Glee b oes anon e v whi,
In111" Was also 1dentrﬂed’fm the - sludge 1ifi« bne” sample""at 35 pC1/kg£ It ‘was previously
establrshed that Tn=17¥1is 216 (ised inthe Phechix area as‘a radiopharmaceutical. Sample results
can be found in Table 8.12.

Coolmg Tower sludge

Sludge/sediment ongrnating from the Umt 2 and Unit 3 Coolrng Towers and Crrculatrng Water

canals was disposed of in the WRF sludge landfill durrng 2011. Low levels of Co-60, Cs-134,
and Cs-137 were identified in the sludge. The Co-60 and Cs-137 activity can be attributed to
the. 1993 Unit 2, steam generator tube rupture event. The Cs-134 is atyprcal and due to airborne
releases from the Fukushima-Daiichi plants in Japan as discussed previously. Sample results
can be found in Table 8.12.

Sedimentation Basin 2 sediment

PR IR B T R . A ' . Izl

' Sediment samples were colletted from Sedimentdtion Basin 2. This basin collects storm water

runoff from tHe site drainage ditches. Low level Cs-137 was identified in these samples. The

“results are’ consistent with histofical values and aré attributed to prévious atmospheric bomb

testing. Sample results can be found in Table 8 12 Refer to Figure 8.7 fora hrstoncal trend
)i’ :--" ’ ."':.."}, A "" o ' i
¢oua L FL A ' Ty

Figures 8.1-8.7 present data in graphrcal format. Historical data are displayed for comparrson where

practical.

PO LA N -

I ES NS 1 IR R 3 - o
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TABLE 8.1 PARTICULATE GROSS BETA IN AIR 1* - 2" QUARTER

ODCM required samples denoted by *
units are pCl/m

1st Quarter °
(control),

START - -STOP Site Site - - -Site - Site  Site. - Site  Site -Site  Site - Site : RSD

Week # ~ DATE DATE 4 6A* 7JA  14A*  15* ' 17TA 21 C29* 35 40* Mean (%)
1 28-Dec-10 4-Jan-11 0.036 . . 0.034 , 0033 L 0OS® . 0034 0034 .0029 0032 0033 0031 0033 62
2 4-Jan-11 11-Jan-11 0.051 0.054 . .0.053, ~O00S*, .0.053 0054 . 0054 0056 0053 0055 0054 26
3 ~11-Jan-11 18-Jan-11 0.043 . 0042 . 004l.- QOS* .0038 0039 0038 004l 0039 0039 0040 45
4 18-Jan-11 25-Jan-11 . 0.040 - 0.039 0.035 0031 ,,0032 .0.033 0031 0033 0031 0036 0034 97
5 | :25Jan-11 .1-Feb-11 0.042 0.041 - 0.040 - 0.038:0:040. 0.039 -0.039 -0.041 .0.039 0.040 0040 3.0
6 . 1-Feb-11 8-Feb-11 0.050 0.047 . 0.040 :. 0,041 -.0.042 0.045 - 0.043 ,0.040 ,0.043 0039 0.043 8.1
7 8-Feb-11 15-Feb-11  © 0.037  :0.033 . 0.032 . 0:034 .. 0030 - 0.031 0033 0036 0033 0.031 0.033 6.7
8 15-Feb-11 22-Feb-11 0.021 - 0018 - 0.019".:0.018 1:¥0.017 . 0.016 - 0.018 .0.018 -0.018 0022 0.019 96
9 ~ 22-Feb-11' 1-Mar-11 :0.031 - -0.032  :0.031-- 0.029- 10:029 © 0.028 .0.028 :0.028 0.030 0.029 0030 49
10 " 1-Mar-11 8-Mar:ll  0.032 --0.038  :0.035".0.032: ©+0.035 -0.031 ' -0:030 - 0.036 0.035 0034 0034 74
11 _]. 8Marll 15-Mar-11 0.040 0043  0,042° _0.038'0:046% 0.036 ~ 0.041 - 0.040 0.036 0.039 0040 7.7
12 15-Mar-11 22-Mar-11 0346 0.388 0.369 :” 0.358 ~ 0360 0355 0372 -0.353 0325 0320 0355 - 5.8
13 22-Mar-11 29-Mar-11 ~ “'0.305 0279  0.263 “0.273 - 0.313 ° 0.329 0.299 0.326 _ 0.305 0317 0301 75
Mean 0.083 0.084 0.079 . 0089 0082 0082 0081 008 0078 0079 0082 37

N . ._..mdQuarter e
Sl - e .~ (control) o . T e T L L : . .

.« START STOP ' Site _ Site =~ sne ' sne Slte - Site " Site Site 'Site - Site : RSD
Week# ' DATE . . DATE 4  6A* ‘ JaAr" '*15* ,' I7A 21 - 29 35 40* Mean (%)
14 | i29:-Mar-11 5-Apr-11 . .0.043 0047 0.048 0,045, . 6:045 .,0047 " 0.044 | 0046 0041 0043 0045 49
15 - i S-Apr;ll. 12-Apr-11 0.029 ,-0.032 -, .0.030. 0051 : 0034,, 0030 :._,0032 10029 0028 .0.032 0031 6.0
16 : 12-Apr-11 19-Apr-11 0.037 --0.037  0.038 0039 , 0:041 ,,0.035 . 0.036 . 0.041 -0.038 ,0.040 0038 54
17 19-Apr-11. 26-Apr-11 0.024 6:024 -, 0.026 -0.021.,0021 0026 0022 L0022 0027 0020 002 105
18 * 26-Apr-11 3-May-11 0.024 . 0.030 - :0.028;,. 0.024 ..\;-_0,024:1:‘0.026 10.023 . 0.028 -0.026 0026 0.026 8.6
19 . 3-May-11 10-May-11 0.036 - 0.035 0.036:: +70:036 + 0.035 ~.0.035 0.032 0035 0036 0.040 0.036 55
20 + 10-May-11 17-May-11 * -0.025 - ©0:027 - .70.025.:.0.025::.70.024.: -0.023 0.024 0.626 :0.024 :0.622  0.025 5.9
21 17-May-11 24-May-11 0.023 0.021 - 6.025 #-0.021>+ 0.025:0.024 * 0.021 0.024 0.024 0.022 0.023 7.1
22 | 24:May-11 31:May-11 - 0.028 - 00022  .0.022.7C.0.023* 20.022 *0.022 - 0.021 6023 .0.023 0.025 .0.023 8.8
23 31-May-11_ _ 7-Jun-1t 7 0.028 ¢ 0028 ..0.030° [0.022-70.028° 0028 : 0.029 0029 0028 0027 0028 ° 78
24 7-Jan-11 14-Jun-11 0.032 0.030 --0.029 - 0.031 . 0.031 * 6026 0.029 0032 0032 0034 003 73
25 14-Jun-i1 21-Jun-11 - 0.028 -70.033 ~ -0.030 *:0.026 * *0.031 ..0.032 ~ 0030 "'0.025 '0.028 0.030 0.029 -8.7
26 21-Jun-11 28-Jun-11 0.034"" " 0038 0.038 0.037 0.038 0.034 0.035 0.030 0.036 0.040 0.036 8.0
Mean 0.030 0.031 0.031 -“0.029 0031 0.030 0.029 0030 0030 0031 0030 24

a Power was lost to equipment. Corrective Action Program CRDR 3574902 and CMWO 3573475 mmated
All elevated sample results in weeks 12 and 13 have been att 1buted to the Fukushima-Daiichi event. Refer to Corrective Action Program decument
CRDR 3739206. DRI . . G :
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TABLE 8.2 PARTICULATE GROSS BETA'IN AIR 3"i 4“‘ QUARTER

- L ODCM required ‘samples denOtéd‘by
. o " units are pCi/m’

T S S 3_rdQuarter ._..‘_’{i S U A N
. o Lo o '-,'(Control)-,"' N R v i R it s 5
START STOP Site- - Site’:: Site! "+ Site’. v Site 37, Sité . Site.” Site.. Site . Site »+  RSD
Week # DATE DATE 4 77 6A* .. TA" 14A* c15% 5 17AG 2807 29% 35 © 40%  Mean (%)
27 28-Jiin-11 5Jul-11°  0.033 - 0.035°% 0.033-.0.03657-0.034" 0036" ©0.0257* 0.031 - 0.039 0026 0.033. 135
28 " 5-Jul-11 12-Jul-11- 0.031°Y  0.030:33 0.024 " »0.029\..,0.0290 0.021+.3 0.021:° 0.027° 0.031. 0.028: 0027 14.1
29 12-Jul-11 19-Jul-11 © 0.032 0.024:°  0.024 - 0.03513.0.0352320.028 = 0.022 .. 0.026 0.030 . 0.028 0.028  16.1
- 30 16-Jul-11 26-Jul-¥1  0.032 - 0.029.%: 0.031 7.0.031%.:0.033.,::0.031% - 0032, 0.031  0.033- 0.033 0032 40
31 | -26-Julitd 1-Aug-11  0.027.-:  0.023.). 0.024.-1.--0.02-5.:.fv_o.ozvm-so.ozs.:_ 0.029 0.024. 0029 0027 002 82 .
32 ,1-Aug-11 9-Aug-11  0.038 0.040,~. 0.035: :0.03] ;40.035:-,0.033-; 0.035.: 0.035 . 0.038.- 0038 0036 7.5
33 9-Aug-11 16-Aug-11  0.033~  0.032,.: 0.030, :r0.029 .:-0.032+;: 0.034:-. 0.030-- 0.027- 0.030  0.034, 0031 7.3
34 16-Aug-11  23-Aug-11,  0.042 0.040,3+ 0.035 (0036“, 0034,. ,0031 0038 . 0.037., 0036, 0044, 0037 103
35 23;Aug-11  30-Aug-11 0.040;._,. 0.043 0.044  .0.043,,,0.044, 004$ - ooz}gJ 0.043 0.042. 0046 0043 37
;.36 | 30-Aug-l1 6-Sep-11 0046 -, 0.049,, 004; .0.044,,,0.049, .-0045 . 0.044. 0.049, 0.045  0.048, 0046‘, 5.5
S 3T *G"Sep-ll-' - -13-Sep-11 0.028) -0032~~ --0037—’—00229- 00}7_ -‘0035 -9034-~0033}- 0.036  0.034.- 0.034 * 93
38 13-Sep-11 20-Sep-11  0.038°  0.037°  0.039 ', 0.038 ' 0034 o 0037 . 0036 0037° 0039 0035 0037 44
39 20-Sép-11 27-Sep-11  0.032 0032 0029 0026 0038"" 0030 " 0031 0.025 0026 0037 0031 145 '
Mean 0.035 0.034 0.033 0033 0035 0033 0032 0033 0035 0035 0034 35
4fh Quarter i
. .- - (control) ST B L
, - *START STOP Sltg " Sife "+ Site © - Site -1° Sitd ‘14 Site: ¢ Site” Site © Site  Site: RSD
Week#  DATE DATE - 4 7 6A* TA U 14A*T T 15*RE 17AS T 21 29% .. 35 40*  Mean (%)-
40 - 27-Sep-11 4-Oct-11-  0.0427 0038 0.041 "-0.04177 00327+ 0.038 "’ 0.038' 0.042  0.045 0041 0040 88
41 " 4-Oct-11 11-Oct-11  0.024:  0.022 - 0.026 + 0.022:70.022 7 0.024° 0.024 - 0.025+ 0.022- 0.022 0.023- 6.4
42 . 11-Oct-11 18-Oct-11  0.049:i 0.055:" 0.052 0.050 - 0.049 =:0.050.: 0.049°" 0.049. 0.050 0.051 0.050. 3.8
43 -18-Oct-11 25-0ct-11  0.051 0.057:'% 0.051 ~ -0.052-: 0.052::_.0.052: 0048 0.053- 0.052 0053 0.052 43
- 4 25-Oct-11 1-Nov-11  0.047.. 0.051..: 0.048: ~ 0.048. - 0.046::; 0.043- 0.044 -, 0.047 0.049 0.048 0.047 49
© 45 1-Nov-11 7-Nov-11  0.031"- 0.032 0.035" +-0.033 . 0.036,+- 0.032+ 0.032- 0.034 0032 0033 0033 47
46 7-Nov-11 15-Nov-11  0.035 0.040 ,  0.037..::0.036; ;~ 0.037.;; 0.036 ; 0.036; 0.039 0.039 0036 0.037 45
47 15-Nov-11  21-Nov-11  0.041--, 0.042 0.041 0042 . 0.045.-0.043.., 0043. 0.043 0.041 0043 0042 3.0
. 48 21-Nov-11  29-Nov-11-  0.031;= 0.032. , 0.033,. 0.030 0029, . 0.030 . 0.030.. 0032 0029 0031 0031 44
- 49 | 29-Nov-11 6-Dec-11 0.042 0.046.. 0.041 . 0.039 . 0040- 0.040  0.039. 0042 0038 0036 0041 68
50 - 6-Dec-11 13-Dec-11  0.050 mvallda 0.052 '0050 ) 0050\, 0042 0050 0.052. 0052  0.047 0049 6.5
51 -~13-Dec-11 - 20-Dec-11  0.030 0.030 - 0.031 ° 0:028 -~ 0.030, - 0.039, - 0.025 0.026 0027 0028 002 -7.1°7.
52 20-Dec-11 27-Dec-11  0.045 . 0050 . 0.045 0047 0049 0045 0044 0048 0044 0044 0046 48
a Sample invalidated due to sample pump malfunction. a e ’ ’ ' '
Mean 0.040 0.041 0.04] 0040 ~ 0.040 0039 0039 0.041 0040 0.039 0.040 22
Annual Average 0.0468  0.0477  0.0461 0.0454  0.0471 0.0461 0.0453 0.0467 0.0459 0.0462 0.046 1.6
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TABLE 8.3 GAMMA IN AIR FILTER COMPOSITES

ODCM required samples denoted by *
upits are pCi/m* - -

(control) . S
QUARTER Site site sie *  Site, . Site . Site Site Site Site Site
ENDPOINT NUCLIDE 4 6A* A MA* . . 15t 17A 21 20% 35 40t
29Mar-11 | Cs-134  0.007£0.004 0.008£0.004 0.010£0.004  <0.0i0 - 0.008:£0.003 . 0.008:0.003 0.007£0.003  <0.007  0.010£0.004 0.010+0.004
Cs-137  0.009£0.005 0.006%0.004 0.010£0.004 <0013 <0007 -.. 0.008£0.005 <0010  0.007:0.004  <0.009  0.011%£0.005
131 0.016£0.012. 0.032£0.010 0.017+0.007 0.022-+0.011° 0.029+0.009 ,0.024£0.014 0.025:0.011 0.020:0.014 0.016£0.012 0.020 £ 0.011
28-Jun-11 Cs-134 <0.0039 <0.0035 <0.0030 <0025+ <00034* - <0.0035"%  <0.0035 <0.0044 <0.0027 <0.0034
Cs-137 <0.0043 <0.0036 <0.0028 = <0. 0064 T <0.0040° 7 <0.0047 - <0.0046 <0.0042 <0.0044 <0.0036
27-Sep-11 | Cs-134 <00036 ' 1<00031 ~ '<0.0024 = <0.0042 - <0.0023 - <0.0030 <0.0029 <0.0037 <0.0039 <0.0034
Cs-137 <0.0048 <0.0011 00047 | <00029 " <0.0036 <0.0029" - <0048 <0.0043 <0.0037 <0.0031
27-Dec-11 | Cs-134 <0.0014 <0.0026 <00026 " <0046 " <0.0013 00014,  <00028  <0.0019 <0.0030 <0.0010
Cs-137 <0.0030 <0.0027 00016 <0.0046 <0.0030 <60035, ., <0.0035 © <0.0023 <0.0057 <0.0016

o . -

[ S R
All positive sample results in the 1st quarter have been attnbuted to the Fukushm-a-Dauchl event. Refer tc Correctlvc Actlon Program document CRDR 3739206.
L L} PR Y S P L
[T RO
TR KIS (Y S

s e
ol

v e i B e

M-

& .

PVNGS ANNUAL RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT - 2011
31



TABLE 8.4 AIR PARTICULATE GAMMA DUE TO FUKU

.

units are pCi/m’

SHIMA RELEASES

5.

1st Quarter
START STOP
DATE DATE SITE 1-131 I-132 Cs-134 Cs-137 Te-132
15-Mar-11 22-Mar-11 4 0.29 £ 0.08 0.04 £ 0.02 0.07 £ 0.03
6A 0.22 £ 0.06 0.06 + 0.03 0.08 £ 0.03 0.06 £ 0.03
TA 0.23 + 0.06 0.06 £ 0.03 0.07 £ 0.02
14A 0.28 + 0.07 0.03 £ 0.02 0.04 £ 0.03
15 0.24 £ 0.08 0.06 + 0.03 0.075 £ 0.03
17A 0.30 £0.07 0.08 £ 0.03 0.06 £ 0.03
21 0.33 £0.07 0.05 £ 0.05 0.08 £ 0.05 0.03 £ 0.02
29 0.31 £ 0.06 006003  0.09:0.03  0.03+0.03
35 0.37 £ 0.08 0.06 + 0.03 0.06 £ 0.03 0.07 £ 0.03 0.05 £ 0.03
40 0.22 +£0.05 0.03 £ 0.03 0.06 £ 0.03 0.07 £ 0.04 0.04 £ 0.03
22-Mar-11 29-Mar-11 4 0.14 £ 0.06 0.07 £ 0.03 0.07 £ 0.03
6A 0.10 £ 0.06 0.05:0.02  0.05+0.02
TA 0.14 £ 0.60 0.03 £ 0.02 0.06 £ 0.03
SAE A T 4K YT 00240077 L AT 100,658 0,03 4 0.08£0.03 1
15 0.16 + 0.08 0.05£0.03  0.06 1 0.03
- ’ “1TA T 0.16£0.05 T 007 1 0.02 6.06£0.03 - -
" - 21 0.17 £ 0.05 0.03.1 0.02 0.08 + 0.03
. .29 0.1610.06 007£003  0.0520.03 ’
35 0.10£0.06 0.05£0.03  0.05+0.02
T40 012:007 - 70.05£0.03  0.05%0.03 v
29-Mar-11 ~ 5-Apr-11 4 none detected, no requifed LLD “'0.019 <0.041
' " 6A  nonedetected, no required LLD " "<0.024 <0.030
Ly . 7A  none detected, no required LLD ~ -<0.019 . <0.028
ooty '..: . 14A " rioné detected, no.required LLD." ;7 ; <0:026 ;. 1. <0.025
. 15 none.detected, no required LLD.-- 3. <0.026 <0.043 .
i , L7A  nonedetected, no required LLD, ... <0.024 . <0.043.
e e S 21 none detected, no required ELD - - ~<0.020~~  :<0.033— —- .
29 nonedetected, no required LLD  _ <0.025 <0.030
35 none detected, no rgquired LLD <0.020 '<0.029
40 none detected, no required LLD <0.025 <0.032

All positive sample results have been attributed to the Fukushima-Daiichi event. Refer to Corrective Action

Program document CRDR 3739206.
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TABLE 8.5 RADIOIODINE IN AIR 1% - 2 QUARTER

ODCM required samples denoted by *
_units are pCi/m’

, - - - 1stQuarter --- R
: (control) . . required LLD <0.-0.70_ ' o ) )
START STOP Sité Site ~ Site ~  Site. _'Site _ Site ~ Site “Site . Site Site
Week#  DATE DATE 4 6A* 7A 14A* 15+ 17A 21 29* 35 40*
1 28-Dec-10 4-Jan-11 | <0.051 <0.056 <0.067 008* <0062 |,  <0.044 <0.035 . <0045 .  <0.066 <0.035
2 4-Jan-11 ~ 11-Jan-11 <0.045 <0.035 . <0063  00S% <0064 . <0.057 <0.064 <0.054 <0.047 <0.046
3 11-Jan-11 18-Jan-11 <0.050 <0.056 <0.033 008*. <0049 ., <0043 <0034 . <0048 <0042 <0.050
4 18-Jan-11  25-Jan-11 <0.061 . <0067 <0069 .  <0.069 . <0.038 . ..<0.057 <0049 . <0.068 <0.049 <0.064
5 25-Jan-11 . 1-Feb-11 <0.047 . <0.058 . <0.065  <0.053.  <0.046 _ . <0.060 . <0065 . <0045  <0.054 <0.060
6 1-Feb-11 8-Feb-11 <0014 _  <0.051 .. <0.045 <0052,  .<0053 ... <0037 = <0.060 <0.063 <0.065 <0.046
7 8Feb-11  15-Feb-1l  <0.054 <0.040 . <0.040 <0.054 <0041 <0046 <0070 <0062 .  <0.066. <0.057
8 15-Feb-11,  22-Feb-11 <0.043 <0.055 ~  <0.038. <0061 <0022 <0034  <0.044 = <0042 _  <0.036 <0.041
9 22-Feb-11  I-Mar-1l .~ <0052 , <0013  <0.052 <0058, <0053 | <0041 <0053 <0044 <0059 <0.039
10 I-Mar-11- . -8-Mar-11  <0.057 <0.636 <0.041 <0034~ - <0029~ - -- <0052 - -<0.039 <0.043 <0037 <0.043
11 8-Mar-11 IS-Mar-11 , . <0038  <0.038 <0.048 <0.054 <0066 T <0059 20043, <0051 © <0.062 <0.054
12 15-Mar-11 22-Mar-1l  092£017 126$0.15 118£019 119£0.14 L17£614° 1242016  117:013 1141014 100:014 0.97:0.12
13 22-Mar-11  29-Mar-11  0.53+0.12  053+012 055+0.12 0.61:013 0.55:0.13  0.57+0.13  0.61£0.14  051+0.11  0.66:0.13 0.58+0.12
B b AR 2nd-Q.il'r;i"ter-'-'v,.:.-;_-;_' ST TnTT LT -
v c - rﬂequir’ed LLD - ".' o - :
i + (control) i " Lo s o <0.076°" ] ety e : . :
START -©  :STOP Site Site ' Site - Site-x v iSite -t Sjte. ... - Site ' Site Site Site
Week # DATE . DATE ° 4 6A* < - . 7  CY A S VRTINS U7 A 1 | s 29% . o 35 . 40*
14 29-Mar-11 - S-Apr-11 - 0.05£0.04 - 0.10£0.03 “0.06:0.04 0.04$004 ~10.06:0.03"70.1050:05 00420.03 " <0.068 '**- 0.06+0.05 0.06 % 0.04
15 5-Apr-11-*  12-Apr-11 © <0.056 150065 <0056 = <G.04Y  L0.0767! Fr <0068 -<0.065 7 <0.052 ¢ <0.054° <0.053
16 12-Apr-11 19-Apr-11 <0.035 <0.066 <0.042 ° <0.061°  **-<0.049 - " <0054 < ='<0.053 ' "-%0.067: <0.050 - <0.048
17 19-Apr-11 - 26-Apr-11 <0.066 ~ © <0.059 . <0.068" <0.042° " <0.056- ' * <0.068° - <0.060 -’ <0.064 - <0.055 <0.064
18 26-Apr-11°  3-May-11"".. <0.047 . '~ <0.038 i <0.049 ° <0.046 LU<0.048 1 - <0.046 - <0.058 T <0.023.". <0.053 <0.047
19 3-May-11"-  10-May-11 = <0.055 *°: <0.052° . <0:0651i0  <0.038:  ~ <0.047 @ ' <0045 <0051 <0057 ©  <0.059 <0.053
20 10-May-11  17-May-11 <0.047 <0047 " <0.041- . <0042 ~. <C.049° .- <0040 -  T<0.045 <1 <0.043 i+ . <0.041 <0.047
21 - | 17-May-11  24-May-11 <0.038 - <0.039 . <0038 -  <0.038° . <0039 . <0.048 <0.030 -<0.048 <0.048 <0.047
22 24-May-11 31-Mdy-11 _ <0.049 : <0056 .  <0.050 - <0.057: ;5"50.049 © ot <0032 <0.021 & <0.050° <0.062 <0.048
23 31-May-11 " 7-Jun-ll <0034  ~ <0.069 ¢  <0.064 . <0.038 . 1.<0.037 :=  <0.040° <0.047 <0.047 <0.059 <0.050
24 7-Jun-11 14-Jun-11 . <0.039 ..~ <0.060 *: <0.038: <6035  +7 %0038 7 - <0.034 <0.054 ... <0.051 <0.061 <0.050
25 14-Jun-11  21-Jun-11 <0.048 <0.062 <0059 - <0.038 <0.046 ..  <0.059 <0.063 <0.042 <0.061 <0.044
26 21-Jun-11  28-Jun-11 <0.054 <0.052 <0.067 0,044+ i1 <0.067 <0.043 <0.054 <0.048 <0.064 <0.041

a Power was lost to equipment. Corrective Action Program CRDR 3574902 and CMW 3573475 iriitiated. .
All positive sample results in weeks 12, 13, and 14 have been attributed to the Fukushima-Dajichi event. Refer to Corrective Action Program decument CRDR 3739206.
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.| TABLES. RADIOIODINE IN AIR3"- 4" QUARTER
Teme e ~+ . ODCM required samples denotéd by *
units are PCl/m

- - 3rd Quarter A o
“(control) VO 0070 0 - :
 START STOP Site - Site Site-  Site. i Site  -v: Site Site- ©  Site - Site Site
Week # DATE DATE - 4 L6A* A 14A%u-, 15% . L17A 21~ 29* ., 35 40*
“27 1 28-Jun-11 5-Jul-11 ¢ - <0.041 <0.038 <0.043 <0.053" -<0.056 <0.021 <0.054 <0.068 - <0.058 <0.018
28 CSJul-ll - 12-Jul-ll <0.041 <0:.061 <0.039  <0.047<0.046 - <0.049 <0:039 <0.045 :<0.046 <0.047
29 | 12-Jul-nl 19-Jul-11  * <0.025 <0.046 <0.038 <0.033 =<0.044 - <0.044 <0.049° <0.044" <0.042 <0.040
30 | ..19-Jul-11 26-Jul-11 .5°%0.050 - <0052 <0045 <0.044 <0.069 -<0.050 <0.065 <0.048 - <0.063 <0.040 '
131 26-Jul-11 1-Aug-11  <0.039 - <0.059 <0.058 <0.047--%<0.058 <0.052 <0.041 <0.039 .<0.052 <0.027
32} 1-Aug-ll 9-Aug-11-: " <0.046 '<0.060  <0.055 <0.039:°%0.039 <0.040 <0031 <0.037 <0.051 <0.032
*.33 | 9-Aug-1l " 16-Aug-1l1 <0036 '<0.038 <0.026 <0.051 "<0.038 <0:040 <0.043" <0.039 - <0.033 <0.036
34 | 16-Aug-11 23-Aug-11""" <0.047 <0.031 <0.040 <0.041 -<0.047 "<0.036 <0.043 <0.033. <0.044 <0.039
<35 | 23-Aug-1lT © 30-Aug-11°7'<0.0315" %0067 <0:050' <0i0F47 U'40.048:1<0.046 <0.041F “r<0.041- <0.065 <0.031' - =
©ui¥ 36 [.30:Aug-1l T 6-Sep-11 7-<0.038  <0.051  <0.043 <0.028~ <0.050 <0739 <0.034 <0.0397:<0.042 <0.060 :
37 |+76-Sep-11  ~13-Sep-11-7-<0.051 “<0.040 <0045 <0.046"" <0.044 <0052 <0.065 <0.056~ <0.054 <0.068
38 13-Sep-11 20-Sep-117" <0.047  <0.064  <0.064 <0.053"+<0.052 <0.053 <0.059 <0.053 <0.053 <0.064
39 20-Sep-11 27-Sep-11  <0.057 <0.061  <0.054 <0.041 -'<0.049 <0.042 <0.049 <0.049 <0.051 <0.038
eI TTTOTITL R T iwye T N °4th LQuarter.s o - = s g S T
' § e e wofcomro) T . o0 . L
> START" ~ . 'STOP “”site '~ 'site  'site  Site . 'Site  Site  Site  Site Site  Site
Week#  DATE DATE 4  6A* 7JA'  14A* _ 15* . 17A 210 29* ‘35 40*
40 - 27-Sep-11 4-Oct-11  <0.045 .<0.049  <0.051 <0.064 . <o.055_,<0‘034 <0,066 <0.045 <0.060 <0.035
a4 4-Oct-11 11-Oct-11.  <0.062 <0.061  <0.013 <0.035 " <0.061 <0.052 <0. 045 <0.046 .<0.068 <0.068
) 11-Oct-11 18-Oct-11 .7<0.056 <0.050 <0059 <0.056, <0.053 ~<0.067 <0, 062 <0.064, <0.060 <0.062
43 ~18-Oct-11 25-Oct-11 . <0.055 <0067  <O0. 060 <. 042 , <0.067 <0,059 <0.041 <0053 <0.053 <0.068
.44 " 25-Oct-11 I-Nov-11 ~ | <0.066 <0.042 <0.064 <0.034.. <0.034 'j<o 048 <0.034 <0.052, <0.020 <0.053
45 | 1-Nov-11 7-Nov-11  <0.031 ..<0.068 <0.008 <0.069 <o.o49,.,<0 024 <0. 066 <0.024 <0.067 <0,046
.46 | 7-Nov-11 15-Nov-11  <0.053 <0016 <0.029 <0029,  <0.029 <O. 027 <0 044 <0.020 <0.043 <0.024
47 IS-Nov-11  21-Nov-11  <0.029 <0068 <0.067 <0.033,, <0.068 <0.033 <0043,_. <0.029 <0.069 <0.037
48 21-Nov-11 = 29-Nov-11  <0.024 _ <0.042 <0029 <O. 026 <0.050 '<o 021 <0.037 <0015 <0.056 <0.023
.49 -] 29-Nov-11 - . 6-Dec-1l - <0.032  <0.033 --<0.034 - <0.055 <0039 <0.041 - +<0.036 - <0.059 - <0.027 <0.055 - -
50 | 6Decll . 13-Dec-ll  <0.033 invalid® <0014 <O. 049 <0.039 <0.049 <0.050 <0.020 <0.041 <0.029 o
51 13-Dec-11 ~ 20-Dec-11  <0.026 <0.018  <0.027 , <0. 030 <0034 ©<0.030 <0.034 <0.039 ' <0.029 <0.031
52 20.Dec-11  27-Dec-ii  <0.032  <0.049 <0033 <0.038  <0.042 <0.017 <0.041 <0.017 <0.046 <0.026

a Sample invalidated due to sample pump malfunctior'l.'
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TABLE 8.7 VEGETATION

ODCM required samples denoted by *
units are pCi/kg, wet

<60 <60 <80

LOCATION  TYPE ' DATE COLLECTED . 'I-i31 . .Cs-134 ‘Cs-137

LOCAL

RESIDENCE _ , _NONE AVAILABLE _ ) - o

(Site #47)* R SR

o R L L .

. .. .redcabbage . . 20Jan-11 =~ _ _ <49 = <36. <70
green cabbage 24-Mar-11 e 53220 <17 <20
red'cabbage 22:Apr-11 "3-de <52 <33 <52
; ) green cabbage - “22=Apr-11 sl <59 x <46 <64
COMMERCIAL | green cabbage * 120-Cetill it 5.0 <26 o<4l,. 1 <28
FARM red cabbage - 17:Nov-11  +7- 5. -<53 ° <381, <68
(Site #62)* -~ | green cabbage - 17:Nov-11  1i-+.7.0&39 , <5147, <48
. ‘ green cabbage 1-Dec-11 ! .- <55 <48 <76
red'cabbage . - 1-Dec-11 {7 <. <44 l <12 <40

All positive results have been attributed to the Fukushimz-Daiickievent. Refer t(} Corrective Action
Program documents CRDR 3739206 and 3312184. , . Ui
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. TABLE 8.8 MILK ..

ODCM required samples denoted by *
. units are pCi/liter_

- . SAMPLE .. DATE <1 <15 <18 <60 <15
-+ LOCATION COLLECTED 1-131 Cs-134 Cs-137 Ba-140 La-140
Local Resident NONE AVAILABLE
Goats - S
(Site #51)* P poei Lttt Lo e :
Local Resident ) : o
. . Goats ~ __mNONE AVAILABLE, DELETED 9/30/11 '
1. (Site #52)* I R
#20-Jan-11 v, <l o el fle e <3 <1
o : 18-Feb-11 ... <I'¢ <1 o idlies <3 <1
ke ria >24-Mar-11 -1 4.6:% 0.9 <1 - <l T <3 <]
" Local Resident | . 22-Apr-11  '5.0%1,1 <l i<l . B, ui<liz
Goats: .20-May-11 - .- <1 <l <l <3 <]
“r- (Site #53)* ¢ 23-Jup-11 (e <D <l o Sl <3 <l
A i % 22-Jul-11 coeaesl <l el o ) <4 <l
e »+18-Aug-11 R < W <1 : <li,-., 1 <3 <1
- oo 228epll <1 <L <l 4 <3 <l
20-Oct-11 <1 <1 <] <3 <1
K Uit g g 8 FI-Novalitt=iietae <1 t' 0 <1y st <L o <3, o<1,
15-Dec-11 S ERE G SRS R MRS U
Local Resident 31-Mar-11 2.0+0.7 <1 <1 <3 <1
Goats 14-Apr-11 13+£0.7 <l <1 <3 <1
(Site #54) 13-May-11 <1 <1 <1 <3 <1
09-Jun-11 <1 1.5+06 2.0+0.7 <3 <1
07-Jul-11 <1 <] <1 <3 <1
12-Aug-11 <1 1.7+£0.6 2.0+0.7 <3 <1
09-Sep-11 <1 <1 <1 <3 <1
13-Oct-11 <1 <1 <1 <3 <1
10-Nov-11 <1 1.3+06 1.9+09 <3 <1
15-Dec-11 <1 <1 <] <3 <]
Notes:

All positive results have been attributed to the Fukushima-Daiichi event. Refer to Corrective
Action Program documents CRDR 3739206 and 3812184,
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TABLE 8.9 DRINKING WATER

ODCM required samples denoted by *

units are pCi/liter

<2000

SAMPLE MONTH <15 <15 <30 <15 <30 <15 <30 <15 <15 <18 <60 <15 Qtrly <4.0
LOCATION ENDPOINT Mn-54 Co-58 Fe-59 Co-60 Zn-65 Nb-95 Zr-95 1I-131 Cs-134 Cs-137 Ba-140 La-140 Tritium _ Gross Beta

25-Jan-11 <13 <12 <22 <14 <27 <14 <24 <12 <13 <14 <45 <l4 <3.8

22-Feb-11 <12 <Il .<25 <I3 <29 <I2 <2l .<12. -<ll <14 _ <42 <IS <3.6
29-Mar-11 <14 <1l <26 <I5 <27 <i2 <16 <10 <10 <l <37 <l4 <262 5.6%24
26-Apr-11 <12 <12 <26 <i4_ <30 <I3: <23 <13 -<l}- - <13~ -<45-- <I5-- - - 5925

LOCAL 31-May-11 <12 <Il <23, <12 <24 <1l <I§ <10 <10, <12’ <34  <I3’ 38+2.1

RESIDENCE | 28-Jun-1l' <I5 <11 <25, <IS <27 «<12. <I§ <9 <1l <Il <31  <I5 <253 <3.1
(Site #48) * 26-Jul-11 <12 <12 <24 <127 <29 <1l <20, <12. <1l <12. <39 <12 37+£20
30-Aug-11  <I1 <11 <23 <13 <30 <12 <20 <i2 <10 <I3° <38 <I3 <3.1 .

27-Sep-11 <10 <11 <23 <13 <22 <10 <17 <8 <9  <Il <30 <I5 <254 <3.6

25-0ct-11° <10 <9 <23 <1l <24 <11 <18/ <9 <8 <10 <34  <l4 <3.8
(29Nov-11 <10 <12 <24 <I5 <23 <1, <19_ <II. <10 <12° <40 <14 _ 8422

_27-Dec-11 <14~ <11 <25 <15 <25 <15 <197 <li' <li <137 <39 <28 <269 <3.0
F250amcll <15 <14 <28 <i4 <25 <I5. <2i, <ll, <12 <14 <4f. <I5 32+17
~ | 22Feb-11 - <13 <10 <4, <I5 <& <I2—-<20- <Il'~ <10 <13 - <40 - <14 48+ 1.7
29°Mar-11 <15 <13 <25 «<i3| <29, <13 <17 <11 <12 <I4. <327 <11 <261 6.0=17
'26-Apr-11 <12 <10 <2l <13 <25 <l <I9. <11  <I0. <12. <39  <IS. 4.1+ 16
LOCAL  |:31-May-11, <13, <12 <28 <i5 <4’ <13_ <18’ <10, <100 <2 <39 <13’ . 43415
RESIDENCE | 28-Jun-11 <11 <12 <20 <13 <26 <I37 <2 «<ll. <I10' <10 <40 <I5. <251 33zx14
(Site#55) |’ 26-Tul-11 <15 <11 <24 <10 <24 <II' <18 «<Iii <100 <ii’ <43 <11’ 3.6+ 1.4
" 30-Aug-11  <I5. <9 <27 <I5 <26 <lI' <24 <1l <13. <11 <33 <14 . 38x14
: 27-Sep-11 <9 <12 <18 <120 <20 <1, <I7 <9 <10° <12° <38 <15 <255 3.6+16

$25-0ct-11 <12 <10 <23 <1l <25 <12, <17, <I0' <9 <9 <37 <15 <2.6

29Nov-11° <9 <1l <16 <13, <20 <Il. <I6. <9. <10 <10 <36 <I5 . 28<14

:27-Dec-11” <13 <12 <26, <I3 <24’ <12 <21 <Ii <10. <I3. <36 <15 <271 5.1%l5

P e A B o i

!

37

.. PVNGS ANNUAL RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT - 2011



TABLE 8.9 DRINKING WATER

ODCM requlred samples denoted by
units are pCi/liter

? Permanently unavailable as of 9/20/11, refer.to Corréctivq Aétion Program do;cumel_it .CRDR ':3882_1 1'(‘).

<2000
SAMPLE MONTH <15 <15 <30 <15 <30 <15 <30 <15 <15 <18 <60 <15 Qtrly <4.0
LOCATION ENDPOINT Mn-54 Co-58 Fe-59 Co0-60 Zn-65 Nb-95 Zr-95 1-131 Cs-134 Cs-137 Ba-140 La-140 Tritium Gross Beta
25-Jan-11 <15 <13 <29 <14 <24 <8 <26 <I3 <I14 <14 <44 <I5 <24
-22-Feb-11 ---<15  <I3 <22---<ll <28 -~ <9~ @5 - <ll- <I2- -<I5 - <29 ---<15 35+15
29-Mar-11 <14 <13 <26 <1l <30 <1 <12 45 <13 <14 <53 <13 <26l <23
6-Apriil <10 <10 <25 <I1 <3 i1 <i8 <0 <do <11 86 <Is 25+14
| 31May-11 <10 <11 <20 <14 23 <10 <41 &1 <8 <13 <28 <15 2.7+14
LOCAL '| 28Jun-ll <14 <14 <28 <15 <27 <i3 <4 3 <12 <12 49 <15 <250 <20
RESIDENCE , 26-Ju111 <10 <10 <21 <10 <20 i1 <15 <10 <9 <9 <32 <10 35+ 1.4
 (Site #46) * | 30 Augll <12 <11 <22 <I4 <28 <I2 £20 <2 <l2 <3 2 <12 38+14
B | 27sep1t <10 <11 <23 8 0 <12 <10 <l <l 85 <10 <254 <23
| 25-0ct-11 <13 <12 <25 <13 <39 <14 <22 ,$Is '<15 <14 <510 <l <24
j _29Nov11 <11 <11 <23 <12 4 <o "0 ,_'fil 0 <i2 <40 <15 33413
H 37Dec1l <11 <Il €20 <I3 224 <i1 <%0 <io %o <10 <37 <15 D71 26+13
25Jan-il <12 <9 <20 <9 <25 <Il <18 <10 <1l <9 s34 <IS <25
- - - 22-Feb11 <13 - <lb <25 <15~ <24 --<I2 -<B2-]0- <100 <13~ B7- <4 - - <23
29Marll <12 <12 27 <11 <30 <4 <2 <1 <1 <2 44 <3 e <23
26-Apr-11 <11 <12 <23 <13 <27 <5 518 <12 <11 _“_<1j|2 <38 <14 <22
31-May-11 <13 <13 <37 <15 <30 <13 <20 <I3 <12 <I5 <48 <I2 _ <2.0
LOCAL 28Jun-11 <9 <10 <25 <14 <24 <l <15 <10 <10 <l <36 <l4 <247 <20
RESIDENCE | 26-ulll <12 <13 227 <i4 <28 <14 Q1«15 k3 <13 <51 «is <2.0
(Site#49)* | 30-Augll <12 <9 <9 <12 25 <12 <7 £ <10 <10 <44 <14 _ <2.0
13-Sep-11* <10 <8 <19 <11 <21 <9 <l6 <15 <8 <9 44 <12 <252 <24
27-Dec-11® <10 <12 <17 <14 <30 <i3 <17 <l1 <1l <I3 <41 <15 <272 2813

"A_New location as of 12/6/11.
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TABLE 8.10 GROUND WATER

ODCM required samples denoted by *
~ "units are pCi/liter "

SAMPLE - DATE <15 <15 - <30 - <15 - <30 - <15 <30 <15 <15 <i8. <60 <15 <2000

LOCATION COLLECTED Mn-54 Co-58 Fe-59 Co-60 Zn-65 Nb-95 Zr-95 1-131 Cs-134 Cs-137 Ba-140 La-140 Tritium -
15-Feb-11 <14 <13 <25 <15 <28 <15 <22 <l4 <12° <l4 <46. <I5 <271 .
WELL 27ddc 26-Apr-11 <10 <10 <19 - <120 <2 kil <I6 <1l =~ <9 . <Il- <39 <2~ <260 -
(Site #5T)* :26-Jul-11 <13 <13 <8 <9 <30 <i3 k23 <13 <12 <4 . <44 <13 <250
25-Oct-11 <10 <10 <21 <15 <23 <«ll1 «<i5 <I0 <8 - <§ <35 <I3 <260
L 15-Feb-11 <12 <10 - %22 <12 <6 -<12 -£19 <10 <l0 <12 <37 <15 <269
WELL 34abb 26-Apr-117 <11 <12 <2l.:<12 <24 T<I2 <30 <11 <8 <10 <40 ' <15 <263
(Site #58)* 26-Jul-11 <12 <107 <19 . X1l <27 <12 <19 <Il <I0 <10 <40 <15 <250
26-Oct-11 <9  .<g.. .<]7 <9 <26 <l <I5 <10 <I5 <10 <34 <10 <260
1}
n Y f
R TN
o et i
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TABLE 8.11 SURFACE WATER,, ...

ODCM required samples denoted by *

units are pCi/liter

SAMPLE DATE <15 <15 <30 <15 <30 <15 <30 <15 <15 <18 <60 <15 <3000
LOCATION | COLLECTED Mn-54 Co-58 Fe-59 Co-60 Zn-65 Nb-95 Zr-95 1-131 Cs-134 Cs-137 Ba-140 La-140 Tritium
45 ACRE 15-Feb-11 <12 <12 <25 <11 <23 <13 <21 27+10° <10 <13 <44 <12 <278

RESERVOIR 26-Apr-11 <11 <12 <21 <l1 <24 <12 <20 <15 <10 <12 <41 <13 <264
(Site #61) * 26-Jul-11 <13 <12 <24 <10 <26 <12 <24 <15 <12 <13 <41 <12 <245
25-Oct-11 <10 <11 <24 <13 <23 <12 <21 <12 <10 <12 <35 <13 <263
85 ACRE 15-Feb-11 <10 <12 <24 <15 <28 <13 <19 <12 <11 <12 <44 <14 <273
RESERVOIR 26-Apr-11 <11 <1l <26 <15 <29 <13 <22 <15 <11 <11 <48 <11 <264
(Site #60) * 26-Jul-11 <11 <1l <17 <13 <28 <10 <21 <10 <11 <11 <40 <15 <248
25-Oct-11 <11 <12 <22 <11 <30 <12 <21 <14 <12 <13 <45 <12 <264
EVAP POND 1 15-Feb-11 <13 <11 <27 <13 <24 <11 <21 <11 <11 <14 <41 <14 956172
(Site #59) * 26-Apr-11 <13 <12 <30 <12 <29 <11 <23 <15 <10 <12 <43 <10 936181
26-Jul-11 empty for re-lining
25-Oct-11 empty for re-lining
EVAP POND 2 15-Feb-11 empty for re-lining
(Site #63) * 26-Apr-11 empty for re-lining
CELL 2A 26-Jul-11 <13 <13 <24 <15 <30 <12 <23 18210 <12 <13 <40 <14 3341176
25-Oct-11 <10 <10 <21 <11 <22 <11 <19 <12 <10 <11 <39 <10 317+189
CELL 2B 15-Feb-11 empty for re-lining
26-Apr-11 ~empty forre-lining - LT U T
26-Jul-11 empty for re-lining.* . . Vi T T
L 25-Oct-11: empty for re-lining ; , .. <7 Sy T E o
EVAP POND 3 15-Feb-11 <9. <1l <23 <127 <30+ <Il1: <21 <9 <9 <122 .<35 <1l 613167
(Site #64) * 26-Apr-11 <12, <13 <25 <127 <30. <137 <2177 <1377 <1l <13 <46 <14 607+171
"CELL 3A 26-Jul-11 <12 <13 <24 <15 <29 <12 <23 <11 <12 <15 .<45 <14 500%179
i S 25-Oct-11 <14 <122 <29 <157 <29 <12; <200 <10 - <10 <13 <43 <15 <308
CELL 3B 15-Feb-11 <10 <10 * <23 <14- <30.: <11: <18 <9 ~:<9 <12 <35 <9 812+ 171
- 26-Apr-11 <9 <9 <4 <117 <24 <9l <160 <9 T U<T <1l <34 <12 561170
o 26-Jul-11 <10 <1~ <23 <I1: <30° <II" <I7 <9 <9 <12 <35 <10 604 £179
25-Oct-11 <10 <11 <29 <13 <30 <11 <18 <10 <9 <13 <36 <7 <308

a Verification analysis result was 24 + 10 pCi/lite
Reporting Level exceedance.

r. Refer to Corrective Action Program document CRDR 3739206 for evaluation of

SN
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TABLE 8.11 SURFACE WATER

ODCM required samples denoted by *
units are pCi/liter

SAMPLE DATE
LOCATION | COLLECTED  Mn-54 _ Co-58 Fe-59 Co-60 Zn-65 Nb95 Zr-95 1131 Cs-134 Cs-137 Ba-140 La-140 Tritium **
4-Jan-11 <11 <11 <20 <11 <29 <12 <17 1311 <10 <12 <33 <15
11-Jan-11 <13 <12 <26 <13 <29 <11 <21 43#%11 <9 <13 <35 <9
18-Jan-11 <13 <9 <25 <14 <27 <12 <22 22%1l <l <11 <44 <15
25-Jan-11 <12 <11 <21 <15 <27 <15 <20 13%10 <11 <13 <40 <13 <278
1-Feb-11 <il4.. <15 <27 <117 <25 <IITTURI9T 3114, <1l TUU<I2 T <48 <5 v - oo
8-Feb-11 <14 <1 <28 <12 <2 <10, <22, 2510, <13 <12 <43  <IS
15-Feb-11 <12 <14 <19 <14 <26 <H. <17 16%9, <10, <14 <36 <12
22-Feb-11. <8 <9 <18 <9 <23 <10 <16, 15t8. <8. <9 <34 <15 <274
WRF ; 1-Mar-11 <12 <9 <200 <10 <29, <9 <20, 43%£13 <10 <12 <34 <IS
INFLUENT 8-Mar-11 <12, <13 <29 <14 <27, <ll; <I§ 2313 <12 <13, <36, <IS
15-Mar-1l <10 <12 <23 <13 <§ <9, <9 231l <10 <1l <37 <12’
i 22-Mar-11 <14 . <13 <25 <12, <2;9‘ <14. <1:9, 159, <11"_ <13. <43 <1$ '
' 29-Mar-11 <11 <11 <26 <12 <25 <13 <2, -3 <1 <13 <39 <14 <272
5-Apr-11 <12 <10 <24 <14 <30 <I2 <19, 2312 9, <Il. <42  <IS
. .| . .. WRFQOS . -
grabsample | . 19-Apr-11 - <Il- <12 <23 <15 <25 <I0 <16 1829  <Il.  <Il <33, <14
© 26-Apr-ll. . <12 <13 <25 <4 Q% i g 2:l5 <l <13, <46 <10 <267
3-May-11 <15 <1 <25 <12 <29 <M 23 Bll o <, <12 <42. <13, g
. 10-May-11 . <11 <13 <24 <122 <25 <k} <H 371l <10 <11. <37 <13
P 17May-ll <14 <14 <26 <13 <80 <13, <2l 1713 <13 <4, <39, <4
24-May-11 <13 <12 <26 <15 <29 <l2 <], 18+9. <2, <1l <40 <14
31-May:11 <12, <Il <24 <15 27 <13 <19 251t <10 <11 <39 <l4. <264
7-Jun-11 <12. <12 <23 <l <4 <12 <19 .<15 <1l <12 <45 <12 .
14-Jun-11 <13, <12 <25 <15 <26 <13 <23 .<13 <14 <14 <43 <13
20-Jun-1l <1l 9 <3 <3 <2 <16 <20 13:8 <1i, <10 <31 <15
28-Jun-11. <10 <11 <27 <13 30 <13 <20 [9%11 <13 <13, <40  <I5. <256
5-Tul-11 <ll: <1l <1 <1l <8 <i2 <i§ 20£9. <9, <12 <36  <l4 '
- 12-ubll” . <l2 K12 =24 0 <iy. w25 U<, (<I8 cU<I2oe <6 s12 <39 . <i5 e
19-ul-11 <10 <12 <7 <14 <29 <15 <3 12310 <13 <14 <43 <14
** monthly composite o

TeR P
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TABLE 8.11 SURFACE WATER

ODCM requlred samples deno-ted by
units are pCl/hter

SAMPLE DATE - -~ .- o P s mneesln i el e
LOCATION | COLLECTED Mn-54 Co-58 Fe-59 Co-60 Zn-65 Nb-95 Zr95 1131 Cs-i34 Cs-137 Ba.i40 La-140 Tritium **
| 26311 <14 <13 <7 <14 <30 <13 <21 412 <13 <15 <45  <II <268
_2-Aug-11 -<9 <10 <19 <11 <1 <10 <16 209 <10 <13 <33 <15
- 9-Aug-11 <11 <10 <23 <13 <19 <10 <17 35¢11 <11 <11 <38 <14
16-Aug-11 <14 <13 25 <13 <29 <15 <23 22t13 <12 <14 <48  <I3
23-Aug-11 <i13 <12 <25 <15 <2 <4 <22 2612 <1l <14 <44 <I5
30-Aug-11 <9 9 <3 <12 @ <9 <17 .39 <9 <10 <34 <12 <259
H . 6-Sep-11 <12 <12 <25 <15 <23 <l] <24 5113 <11 <13 <36  <I0
. 13-Sep-11 <11 <1l <23 <1l <26 <M <21 3312 <13 <13 <40 <12
~ 20-Sep-11 <11 <1l <24 <12 <20 <12 <21 20£9 <10 <12 <39  <IS
‘| 27-Sep-11 <13 <1l <24 <13 <30 I3 <3 213 sl4 <15 <43 <3 <261
| - 4-Oct-11 <13 <9 <24 <4 6 <12 <8 <12 <l0 <14 <32 <15
“., WRF || ; 11-Oct-11 <15 <1l <22 <13 <29 <10 =23 9:l0 <13 <12 <43 <I5
INFLUENT 18-Oct-11 . WRF 0OS
"l . 25-Oct-11 <1l <11 <4 <14 <25 <12 <20 20+11 <10 <12 <39  <I5 <268
1-Nov; 11 <11 <11 <23 <10 <23 <1 <0 3Bl <0 <l <35 <I5 \
. 8-Nov-11 <1l <M <26 <10 <4 <13 0 17+8 <11 <12 <6  <I3 ’
15-Nov-11 <11 <l <24 <15 <22 <l0 <24 1628 <0 <11 <40 <15
. 22-Nov-11 <10 <10 <21 <13 <30 <l <16 21+10 <9 <11 <34 <13
. 29-Nov-11 <9 <8 <15 <13 <l <8 <15 23 t10 <8 <10 <31 <9 <269
, 6-Dec-11 <I2 <13 <24 <15 <20 <11 <15 I5+10 <11 <12 <36 <15
13-Dec-11 <12 <13 <22 <14 <30 <13 <20 44114 <10 <12 <4l <10
20-Dec-11 <14 <13 <25 <10 <27 <4 =<9 23 + 12 <12 <15 <47 <15
27-Dec-11 <10 <8 <17 <13 <26 <13 <20 33% 11 <10 <11 <39 <8 <281
** monthly composite N it o < S35y eas

P
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TABLE 8.11 SURFACE WATER

ODCM required samples denoted by *
units are pCi/liter

SAMPLE DATE o
LOCATION COLLECTED Mn-54 Co-58 Fe-59 Co-60 Zn-65 Nb-95 Zr-95 I-131 Cs-134 Cs-137 Ba-140 La-140 Tritium
4-Jan-11 <14 <13 <26 <12 <30 <l4 - <z4- <11 <ll' <I5 <4) <13 343:171
SEDIMENTATION |  1-Mar-11 <12 <12 <26 <l4Y <27 <12 - <20 <12 <13 - <l4 <47 " <12 <280
BASIN 2 7-Nov-11 <14 <15 <26 <l4 <25 <13 <18 <12 <l1I <14 <46 <13 425+174
13-Dec-11 - <11 <10 <20 <10 - <21 - <10 _ <16 -<9 <9 . <1 <33 = <15 <274
20-Dec-11 - <11 <Il <24- .<!4 ~<25 <13 2<_-;8’-- <It To<1l’ . <12 <36 <15 291%166

The tritium in Sedimentation Basin 2 can be attributed to the rain washout effect during gaseous effluent releases. Normally, Boric Acid

Concentrator (BAC) operations are curtailed during rain events to prevent this from occurring. Additionally, the Unit cooling towers re-entrain

tritium and some washout of cooling tower vapor also contnbutes to.the low Ieve;s of tritjum identified in Sedimentation Basin ?
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TABLE 8.12 SLUDGE/SEDIMENT

ODCM required samples denoted by *
units are pCi/kg, wet '

<180

SAMPLE DATE <150
LOCATION COLLECTED 1-131 - Cs-134  Cs-137 __ In-111

3-Jan-11 1019+ 139 <29 <30 = 3543
11-Jan-11 612 +94 <30 <32
17-Jan-11 863+ 117. <21 <34,
24-Jan-11 761+ 113 <16 <30 "
1-Feb-11 658 + 99 <19 <33

_ WRF 7-Feb-11 478195 . <133 <163~

i CENTRIFUGE 15-Feb-11 497 +131, - <120, <171

- WASTE SLUDGE 22-Feb-11 812£221 °© <I50" - <103
28-Feb-11 613+£195:. 0 <56 <141
7-Mar-11 743 £2147 & <145- - <151 -
15-Mar-11 374192 ~ <I50 <168 -
21-Mar-11 559+242. . <141 _ <123,
29-Mar-11 560+243 - <I38 <177
5-Apr-11 541+ 170° : <111 <148"
WRF 00S S T LI
19-Apr-11 211£106 7 <1100 - <174 .
26-Apr-11 None detected = <104 <139 ¢
3-May-11 None Detected © <128 = <177+ =
10-May-11 397+170° ¢ <189  <I84 -
10-May-11 Grab sample  839+182 - <148  <I135.
17-May-11 472+ 150" < <145 <82 .
24-May-11 424 + 134 <98 <178 -
31-May-11 421 £ 162 <135. . <165 :
7-Jun-11 538+£180 . <114 = <138
14-Jun-11 520+ 169" - <119 <174
21-Jun-11 456+ 147 <148 . <152°
28-Jun-11 324+ 118 <108 <169
5-Jul-11 332+125 <146 <148
12-Jul-11 262 + 105 <100 <36
19-Jul-11 379 £ 159 <103 <137"
26-Jul-11 413+ 148 =~ <143 <99
2-Aug-11 744 + 201 <123 <165
9-Aug-11 878+189 = <90 <164 . -
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TABLE 8.12 SLUDGE/SEDIMENT

ODCM required.samples denoted by *
units are pCi/kg, wet

SAMPLE DATE
LOCATION COLLECTED 1-131 Cs-134 Cs-137  In-111
16-Aug-11 912 + 203 <147 <179
23-Aug-11 ., 1070 + 206 <126 <174
30-Aug-11 N 1455£277 <99 <172
6-Sep-11 : 1030 + 242 <149 <145
13-Sep-11 1423 +£277 - <143 <133
WRF 20-Sep-11 Y1734 +251 <142 <132
CENTRIFUGE 26-Sep-11 o 1057+£268 . <148 <52
WASTE SLUDGE 3-Oct-11 . 850207 <134 <177
11-Oct-11 441113 <146 <132
WRF 00S N
25-Oct-11 3224139 <i44 <169
1-Nov-11 S 178+£103 - <134, <140
8-Nov-11 . 2454316 7 <106 . <114 &
15-Nov-11 AT mizs o <94 <115 ¢
22-Nov-11 CR5ELEL72 v <116 - <169 il
29-Nov-11 o lBI6£223 7 L <1497 <165 .
6-Dec-11 S edT£190 G <143n 0 <177
13-Dec-11 L 6I8£150 7 <85 <16l
20-Dec-11 . 793£174 <116~. <118
27-Dec-11 648 211 . <137+ <134
SEDIMENTATION : T
BASIN 2 4-Oct-11 * sample 1 <11 S <12 49%1
sample 2 <1 <36 90%17
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TABLE 8.12 SLUDGE/SEDIMENT

LA ,;\. N e e P
- WY e v [}

L) - ra. . v :

COOLING TOWER SLUDGE, _

UNIT | APPROXIMATE | ISOTOPE | ACTIVITY RANGE SAMPLE TYPE
CYCLE | VOLUME (yd’) _i (pCi/g) _

R N IR :
U2R16 253 . | Co-60i | ~<MDAt0#0.090: - o .

Cs-134:-| T - 0085 R 02199 X I5|  Towers/canal sludge. .
Cs-1377| = 018t00393 7| ¥ "7 - ..
U3RI15 379 All NA

. |. <MDA

Towers/canal sludge

N

Note: The Cs-134 identified in U2R16 cooling tower sludge is atyplcal and is attributed to the effect of air being drawn across the cascadmg
water containing radioactivity from the Fukushima-Daiichi event.

N < Py -
= - - s =
- B .
§ - R . T o ]
] ! ".“." o~ b4 H
, - < .
i
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TABLE 8.13 HARD-TO-DETECT RADIONUCLIDE RESULTS

Units alle'iiCi/lii:er B

Sample Location  Well number - “Samplé-Date

“C14  Fe-55

Ni-63  Sr-90

Unit 1 (outside RCA) ~ APP-12 - 10/2_8/‘20_111

Unit 2 (inside RCA) ~ "HOB .  10/21/2011%

Unit 3 (inside RCA) = _ HIL . - 10/19/2011"

T -
> . CR
B . I T
-' Lo
: -~ - [ KN
S - FE 3
- = ~ et ey
- . - be [l
s - o
- (A
-0
. rio-

. . P
» . s ’

f

‘: - -
: . [
= - kel
- o “
-~ -

S
A

T <36
LB

L
- [

%
a9

<22

<3 <0.19
S<3 0 <024
C<3 <031

r
., N
R o
n S
77
. '
"~ -
2
o
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LOGDATE ENTRY
11/6/2010 Entered LCO: 3.6.3 Condition C
12:26:46 PM Equip OOS None
Declared SGE-UV-169 and SGE-UV-183 INOPERABLE in anticipation of entering
Mode 4. SGE-UV-169 and SGE-UV-183 are not analyzed to close against full system D/P.
Entered Condition C and complying with Required Action C.1 with 3.6.3 permit #175197.
TSCCR #3473269.
- Un-planned LCO entry: - NO
- RMAL Impact: -NO-
-PVAR: N/A
*Initiate a PVAR for emergent issues that result in a LCO entry W|th an action time of
<=72 hours or any shutdown LCO.
3/19/2011 Surveillance completed satisfactorily thereby satisfying LCO 3.6.3, REQUIRED ACTION
2:02:38 AM C.2 to verify the containment penetration flow paths associated with SGE-UV-169 and
SGE-UV-183 remain isolated once per 31 days. SGE-UV-169'and SGE-UV-183 remain
closed and deactivated under permit #175197. Reference TSCCR: #3473269
Performed: 40ST-92Z13 Section 8.0 !
CONTAINMENT ISOLATION VALVES P

7/9/2011 Surveillance 40ST-92Z13 (STW0348950) completed satlsfactonly thereby satisfying LCO
3:08:28 AM 3.6.3, REQUIRED ACTICN C.2 to verify the containment penetration flow paths

associated with SGE-UV-169 and SGE-UV-183 remain isalated once per 31 days. SGE-
UV-169 and SGE-UV-183 remain closed and deactivated’under p‘e;r_'ﬁn_it #175197.
Reference TSCCR #3473269. This also satisfies LCO 3.6.3, Required Action A.2 to verify
the containment penetration associated with INOPERABLE valve SGA-UV220 is;isolated -
by 3.6.3 permit #218568 (Reference TSCCR #3803984) and INOPERABLE valve SGB-
UV226 is isolated by 3.6.3 permit #218548 (Reference TSCCR#3803969)

8/6/2011 Surveillance 40ST-92Z13 (STW03465074) completed satlsfactonly thereby satlsfymg

5:53:45 AM LCO 3.6.3, REQUIRED ACTION C.2 to verify the containmentpenetration flow paths
associated with SGE-UV-169 and SGE-UV-183 remain isolated once per 31 days. SGE-
UV-169 and SGE-UV-183 remain closed and deactivated under permlt #175197.°
Reference TSCCR #3473269.

10/29/2011 Surveillance completed satisfactorily thereby satisfying LCO 3.6.3, REQUIRED ACTION

3:24:47 AM C.2 to verify the containment penetration flow paths associated with SGE-UV-169 and
SGE-UV-183 remain isolated once per 31 days remain closed and deactivated under
permit #175197 and LCO 3.6.3, Required Action A.2 for SGB-UV-226 under permit
#218548. Reference TSCCRS #3473269 & #3803969.

Performed: 40ST-92Z13 Section 8.0

CONTAINMENT ISOLATION VALVES .
11/26/2011 Surveillance completed satisfactorily thereby satisfying LCO 3.6. 3 REQUIRED ACTION
4:13:00 AM C.2 to verify the containment penetration flow paths associated with SGE-UV-169 and

SGE-UV-183 remain isolated once per 31 days remain closed and deactivated under
permit #175197 and LCO 3.6.3, Required Action A.2 for SGB-UV- 226 under permit
#218548. Reference TSCCRS #3473269 & #3803969. '

Performed: 40ST-92Z13 Section 8.0

CONTAINMENT ISOLATION VALVES

12/24/2011 Surveillance Test 405T-92Z13 completed satisfactorily thereby satisfying LCO 3.6.3,

3:15:22 AM REQUIRED ACTION C.2 to verify the containment penetration flow paths associated with
SGE-UV-169 and SGE-UV-183 remain isolated, under administrative control of permit
#175197. Also satisfying LCO 3.6.3, REQUIRED ACTION A.2 to verify the containment
penetration flow paths associated with SGB-UV-226 remains isolated, under
administrative control of permit #218548. Reference TSCCR# 3473269 & TSCCR#
3803969.




FIGURE 8.1 GROSS BETA IN AIR, 1°-2" Quarter
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The abnormally high gross beta results between March 15 and April 5 are attributed to the Fukushima-Daiichi releases.
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FIGURE 8.2 GROSS BETA IN AIR, 3"%-4™ Quarter
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FIGURE 8.3 HISTORICAL GROSS BETA IN AIR (WEEKLY SYSTEM AVERAGES)

Gross Beta in Air 2002-2011
(weekly average)
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FIGURE 8.4 HISTORICAL GROSS BETA IN AIR (ANNUAL SITE TO SITE COMPARISONS) COMPARED TO PRE-OP
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Site 7A is not included since the location changéd since the i)ré' -oﬁéfaﬁb‘né'l period —
A known high bias has occurred in gross beta data since the onsite laboratory began analysis in 1994. This was a stepwise 1ncrease
that has carried forward since 1994.

The 2011 annual average values are higher due to the Fukushima-Daiichi releases.
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FIGURE 8.5 GROSS BETA IN DRINKING WATER
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NOTES: MDA values plotted as activity (e.g. <2.3 is plotted as 2.3)
The action level is 30 pCi/liter
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FIGURE 8.6 EVAPORATION POND TRITIUM ACTIVITY
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FIGURE 8.7 SEDIMENTATION BASIN 2 Cs-137
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9. Thermoluminescent Dosimeter (TLD) Results and Data .

The enwronmental T LD used at PVNGS is the Panasonic Model 812 Dos1meter The Model 812
is a multi-element dosimeter combining two elements of lithium borate and two elements of
calcium sulfate under various filters. ,
TLDs were placed in fifty locations from one to thirty-five miles from the PVNGS. TLD locations
are shown in Figures 2.1 and 2.2 and are described in Table 9.1. TLD results for 2011 are
presented in Table 9.2. Historicai env1ronmental gamma radiation results for 1985 through 2011
are presented in graphical form on Fi gure 9 1 (excludmg transit control TLD #45).

7

ot

Figure 9.2 depicts the envxronmental TLD results from 2011 as compared to the pre- operatlonal

TLD resulis (excludmg sites #41 and H#43, as they were deleted and later assigned to a new

comparlsons md1cate a direct correlatlo"rilwnh rcspect to pre -operational, results. It is evident that
the offsite dose, as measured by TLDs, has not changed since Palo Verde became operatlonal

O G R R T TV IRL A SR VE AL N SO IEVT SR e

FisA e B Lehiecd 2

Rt i,.'s.v et
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TABLE 9.1 TLD SITE LOCATIONS
(distances and directions are relative to:Unit 2 in miles) = .

TLD SITE LOCATION LOCATION DESCRIPTION
1 E30° ,'Goodye'ar s B -
2 * ENE24 © ' Scott-Iibby School =~ * ~ ' "¢
3 E21 Liberty School b
4 El6 Buckeye . _
5 ' ' " ESEll' 7 “PaloVerdeSchool’ = f o 1P
.6 ' % SSE31 " APS Gila Bend substatlon T
Sttt SE7 T MHTS01d US 80 and 'Atlington Schiool Rd e
8 " SSE4 ¥ " 7"-SouthernPacific Pipeline Rd. v U hrew oot
9 . . S5 Southern Pa01ﬁc Pipeline Rd
10T T T SBsT € TiassM Ave! ‘and Elliot L N L
St et < ESEsS v “339“‘Ave ‘and Dobbins Rd. ° '
12 “ o ‘ES} " nedsug3eh £ue did Buckeyé- Salome Rd SR
o t13 N " S R O sntebomldary o temtib e et s
0 SNNEZ 7 URNNEsieboindary 11U bens mo or it e
15 NE2 NE site boundary, WRF access road
16 ENE2 ENE site boundary
17 E2 E site boundary
18 ESE2 ESE site boundary
19 SE2 SE site boundary
20 SSE2 SSE site boundary
21 S3 S site boundary
22 SSw3 SSW site boundary
23 W5 N of Elliot Rd
24 Sw4 N of Elliot Rd
25 WSW5 N of Elliot Rd
26 SSw4 S of Elliot Rd
27 SW1 SW site boundary
28 WSW1 WSW site boundary
29 A W site boundary
30 WNWI1 WNW site boundary
31 NWI1 NW site boundary
32 NNW1 NNW site boundary
33 Nw4 S of Buckeye Rd
34 NNWS5 395" Ave. and Van Buren St.
35 NNWS Tonopah
36 N5 Wintersburg Rd. and Van Buren St.
37 NNES 363" Ave. and Van Buren St.
38 NES5 355™ Ave. and Buckeye Rd.
39 ENES5 343" Ave. N of Broadway Rd.
40 N2 Wintersburg
41 ESE3 Arlington School
42 N8 Ruth Fisher School
43 NES Winters Well School
44* ENE35 El Mirage
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TABLE 9.1 TLD SITE LOCATIONS
(distances and d‘i_re‘(:tidhs are gelaiiVéito Unit.2 in miles) ;. -

TLD SITE LOCATION ' LOCATION DESCRIPTION

45%* Onsite Central Laboratory (lead pig)
46 : ENE30 Litchfield Park School '
47 ‘ . E35 Littleton School
48 : E24 : Jackrabbit Trail
49 ' ENE1l - Palo Verde Rd. -

50 : - WNW5 S of Buckeye-Salome Rd. *

*  Site #6 and site #44 are the control locations.
** Site #45 is the transit control TLD (stored in lead pig).
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TABLE 9.2 ENVIRONMENTAL TLD RESULTS
Units are mrem/std qtf )

TLD Site # 1st Quarter 2nd Quarter 3rd Quarter 4th Quarter Average
1 21.8 21.8 .. 21.9 26.1, 22.9
_ 2 L2108 1. 19,4 21.0 22.5° 21.2
3 22.9 , 20,5 . ’22.1 2573 - 22.6
4 ~21.0  20.8 . 23.5 24.3 22.4
5 21.5 20.8 ' ' 21.5 23.6 21.9
6 (control) 25.5 24.1 239 26.9 -25.1 '
7 23.3 22.7 ¢+ 23050 . 25.1 . 123.7 -
8 21.5 20.7 © ;7 22:8,y 23.3 ©22.1
9 25.9.,..,25.0,,,.,:29.2  28.1 ,  .p27.1 t
10 22.3 21.2 23.4 25.3 ~ "23. '
11 . 22.2.. . 23.2 22.3 . 23.9 22.9
12 Pfaile V%12 'R 220377 22087 22.0
1370 24030 T2k . c28.97  w23.8 1 "7 23.6
14 23.3 22.7 24.8 24.5 23.8
15 22.3 21.5 21.8 24.8 22.6
16 18.1 20.4 21.4 21.8 20.4
17 23.3 22.6 24.4 25.9 24.1
18 22.5 21.3 23.2 23.1 22.5
19 24.0 22.9 23.4 26.1 24.1
20 22.9 21.5 24.1 25.1 23.4
21 24.6 22.6 24.7 26.3 24.6
22 25.1 23.5 25.6 24.8 24.8
| 23 21.4 20.6 22.6 23.2 22.0
| 24 21.9 20.4 20.4 22.0 21.2
; 25 22.4 20.8 21.3 23.8 22.1
26 25.7 25.0 26.0 27.3 26.0
| 27 27.0 25.0 25.2 27.0 26.1
J 28 24.9 23.2 24.7 25.2 24.5
29 23.0 21.7 24.0 25.5 23.6
30 25.0 23.6 23.8 26.4 24.7
31 21.8 21.2 21.8 23.4 22.1
32 23.1 22.8 24.3 25.5 23.9
33 23.5 23.4 25.2 27.1 24.8
34 26.8 25.5 25.8 28.5 26.7
35 28.5 27.7 30.2 30.0 29.1
36 23.7 24.6 24.9 25.0 24.6
37 23.2 22.3 21.7 23.4 22.7
38 24.4 25.2 25.6 28.4 25.9
| 39 22.5 21.8 23.0 23.7 22.8
| 40 23.9 22.5 23.8 23.4 23.4
‘ 41 25.2 25.0 25.8 26.9 25.7
42 28.0 29.1 27.5 29.8 28.6
43 25.9 25.5 26.9 28.0 26.6
44 (control) 18.7 18.6 18.9 20.0 19.1
45 (transit control) 5.2 5.8 5.8 7.6 6.1
46 25.5 25.0 24.3 25.9 25.2
47 21.7 22.7 22.1 22.9 22.4
48 22.1 23.0 22.4 23.8 22.8
49 20.0 20.6 20.5 21.4 20.6
| 50 18.5 17.8 17.0 19.6 18.2
|
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The 10-year mean value is for the date range 2002-2011.
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FIGURE 9.2 ENVIRONMENTAL TLD COMPARISON - PRE~( OPERATIONAL VS 2011
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The following TLDs are not included on this graph;
TLD #41 monitoring location 'was deleted in June, 2000 dii€ to schodl closifig (this TLD wasplaced at iew school in 2004)
TLD #43 monitoring location was deleted in 1994 due to school closing (this TLD was placed at a new school in 2007)
TLDs #46-50 are not included since they were not included in the pre-op monitoring program - - -. -
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10.

Land Use Census

10.1.

. 10.2.

. ..
W oot

Introduction

In accordance with the PVNGS ODCM Sectron 6 2 the annual Land Use Census was
pertormed in April 2011. '

Observations were made in each of the 16 meteorological sectors to determine the
nearest milking animals, residences, and gardens of greater than 500 square feet. This
census Was completed by driving the roads and spea mg with residents. .[
The resulis of the Land Use Census are presenied in Table 10.1 and discussed below.
The directions and,distances listed arg in sectors and miles from the Unit 2 coniainment.
oo A e bioe ’ B L g

.4 .
Census Results -’

s

Neare‘st'Resident LA PR i b G

et KL RS R l .;" —‘ Xl .‘/ »\ ¢
Th re, was one (1) change in nearest resident status /from the prevrous year Dose
calculations indicated the hrghest dose to be 0.228 mrem

Milk Animal R A SRTI )
L I s g9 : ‘

There, was one (1). change in mrlk animal status. from the prev1ous year. Dose
calculatlons 1nd1cated the highest dose to be 0.371 mrem

Vegetabﬂe Garden_s'"

Tt
There were three (3) cnanges in nearest garden status. Dose calculatrons indicated the
highest dose to be £:683 mrem. = -+, - il :

3 ©o
i ¥

See Table 10.1 for .a’sur-nmary of the specific results and Table 2.1 for current sample
locations.

Figures 10.1 through 10.3 provide graphs depicting historical calculated doses for

‘nearest residents, nearest milk receptor and nearest garden receptor locatrons in‘each

sector. ' - S e

P O T P e 4

Differences in calculated doses are the result of many variables, including;
e Changes in receptor locations from year to year (proximity to the power plant)
e Changes in local meteorology (wind direction, wind speed, precipitation,
temperature)
Concurrent meteorology at the time of effluent releases
e Exposure pathways
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TABLE 10.1 LAND USE CENSUS
(Distances and directions are relative to Unit 2 in miles):

NEAREST '
| NEAREST | NEAREST | ~ MILK . . . | CHANGE
; RESIDENT GARDEN ||’ ANIMAL | CALCULATEDDOSE’| FROM
SECTOR | , L (COW/GOAT) L. (mrem) _dl. 2000
il 3.66 ‘i Re51dent‘ . L 4 15E 02 Garden
TR . %niGarden. p o 205E 01 i
IR .|| S " 1.62E-01 -

Resident  7.87E.62 "
: _Garden _ 3.56E-01
a4 ,..r;__.-_ “,— ) ‘Milk’ I ’ § 3 71E 01 ; )
- P Ré’éideﬂt T " 127E2071 |
4.84 i Resident “T06E-01 1 Garden
il Gardenga*tuigo: 6.83E-01 7t iMilk
o Milk 2.36E-01 |

NONE lResment ! "5‘061:"'02 ’l

L e e e e T J

NONE [Re51dent o 228E 01 { Resndent

"SE P TNONE. [ Residedt T TSIEDT
e O gl ad ot Sy SAETERT VAt T 2000 ei ok
SSE

NONE '_ [ NONE “]NA_ |
"NONE | NONE _ [NA Fain
NONE . NONE ~ [NA )
"NONE". [, 'NONE ] ReS‘de"‘ " LB6E0I

}

NONE Resndent 1 18E 01
_i A.Q.ezelsr!,. i 2 13E-01

Garden

5 [ NONE [ Resdent 566602

«, NONE '[;NONE saNA e

_NONE || NONE (Res.dem_ i 3 7OE 02
|

|

l

N

Ll 1.

NONE {‘ Resident 242E-00 i
Garden o 81§8E702

COMMENTS:

S otd PEEE I ,
Dose, calculattons were performed usmg the GASPAR code and 2010 meteorologlcal data and source
term. Dose reported for each location is the total for all three PVNGS Units and is the highest
individual organ dose identified.

i R - tic. T ¢ i 7
B AN 1 RIS )
L 7 { LA S g [ ‘oo [
e )
it oo o SIS
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“FIGURE 10.1 HISTORICAL COMPARISON OF NEAREST RESIDENT DOSE - °
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FIGURE 10.2 HISTORICAL COMPARISON OF NEAREST MILK ANIMAL DOSE
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Mllk animals include goats and/or COWS: Several new- mr.lk ammals were identified i in, 2009 that were
closer to the power plant than in the past, resultmg in generally hlgher calculated doses in that
calendali Weary- 5y U j ey B B T T P T 4
B S TR RN TR T
In 2002 and 2004 the combination of meteorology, m11k ammal proximity to the plant and gaseous
effluent releases resulted in higher calculated doses in the NNE and NE sectors.

e [RLEY!

No milk samples have indicated any plant related radionuclides. Additionally, milk animals in the
desert environment are normally fed stored feed and are not on pasture. The calculated doses are
conservative since they include pastured feed as part of the calculation.
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FIGURE 10.3 HISTORICAL COMPARISON OF NEAREST GARDEN DOSE
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Gardens were sporadicaily identified from year to year. Gardening is not prevalent in the desert
envircnment. Tn 2001 and 2002 the combination, of meteoralogy; garden proximity,to the plant, and
gaseous cffluent releases resulted in higher calculated doses in the NE and ESE;sectors. . . |,
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11. Summary and Conclusions

The conclusions are based on a review of the radio assay results and environmental gamma
radiation measurements for the 2011 calendar year. Where possible, the data were compared to
pre-operational sample data.

All sample results for 2011 are presented in Tables 8.1-8.13 and do not include observations of observations of
c~naturally occurring radionuclides, with the exception of gross beta in air and gross beta in
P __dr1nk1ng water. Table 11.1 summarizes the ODCM required samples and is in the format
. ., required by the NRC BTP on Environmental Monitoring.

, .
ISR I S

Il3l identified in the Evaporation Ponds, WRF Influent,. WRF Centrifuge sludge, ;and
Reservoirs is the result of offsite sources and appears in the effluent sewage from Phoenix. 'The
levels of I-131 detected in these locations are consistent with levels.identified in previous years

¢ Tritium concentrations identified in surface water onsite have been attributed :to PVNGS
-.permitted gaseous effluent releases and secondary plant releases These eoncentratlons are

consistent with historical values. : REL

; I f la - - . s A
- ", .o - . > ) ACAN 4
' I Ry 7, SO x ’7 : '7,

En\aronmentaLradmt]on levels_ate comsistent with measurements. Leported in previous ! Pre—
operational and Operational Radiological Environmental annual reports, References 1

and 2.

sabyert o npieslnvn oy g at el e o alinanl ilss e e aga sl
* Therewashio Measurable radtologwal zmpaczf onithe envlronment in' 201 1 resultmg from the
operationof PVNGS. " -1 7 v 'Livansnb b lnnl g b B i ra e
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TABLE 11.1 ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM ANNUAL SUMMARY

Palo Verde Nuclear Generating Station
Maricopa County, Arizona

Docket Nos. STN 50-528/529/530

Calendar Year 2011

Medium or Lower Limit of All Indicator Location with Highest Annual Mean Control Locations
Pathway Sampled Type and Total Detection (LLD) Locations o L Number of
(Unit of Number of (from Table 6.1) o Name Mean ()’ Mean (f)° Nonroutine
Measurement) Analyses ' Mean (f): Distance and Range * Range Reported
Performed Range Direction Measurements
Direct Radiation TLD - 200 NA | 23.6 (188/188) Site #35 29.1 (414) 22.1 (8/8) 0
(mrem/std. qtr.) o 17.0 30.2 8 miles 330° 27.7-302 18.6-26.9
Air Particulates ~ Gross Beta - 516 0.010 0.046 (465/465) Site #6A 0.048 (51/51) 0.048 (51/51) 0
(pCi/m’) 0.016 - 0372 13 miles 158° 0.01870388 0.018 - 0.388
Gamma Spec. - 70 ' ' '
I-131 (weekly) NA 0.213 (18/27) Site #21 0.250 (2/3) 0.160 (2/3) 30
0.100 - 0.370 3 miles 180° 0.170 - 0.330 0.100 — 0.220
1-132 (weekly) NA' 0.045 (2/27) Site #35 0.060 (1/3) <LLD 30
e - - 0.030-0.060 - g miles330° ~ = 0.060-0.060 o -
Te-132 (weekly) - NA 0.038 (4/27) Site #6A 0.060 (1/3) 0.060 (1/3) 30
0.030 - 0.050 13 miles 158° 0.060 - 0.060 0.060 — 0.060
. : N ST, LRI LAA IS '1' . ,d:
Cs-134 (weekly) 0.05 0.054 (18/27) Site #17A 0.075 (2/3) 0.055 (2/3) 30°
0.030 — 0.080 3 miles 90° 0.070 - 0.080 0.050 — 0.060
Cs-137 (weekly) 0.06 0.066 (18/27). . Site #21 0.080 (2/3) 0.065 (2/3) 30
0.040 - 0.050 3 miles 180° 0.080.% 0.080 0.050 - 0.080
1-13'i':(};garterly)" ' - NA 0.021 (9/36) - =+ Site #6A - 0.032-(1/4) . 0.032 (1/4) 0. ..
. 0.016-0.029 13 miles 158° 0.032-0.032 0.032 - 0.032 o
Cs-134 (quarterly) 005 " 0.009(7/36),  Sie#7A 0.010 (1/4) 0.008 (1/4) 0
' 0.007-0010.  3mjjes 1240, .., 0.010-0.010 0.008-0.008 ‘
" Cs-137 (quarterly) 0.06 0.009 (5/36) siesao  0OLL(1/4) 0.006(1/4) 0
e 0.007 - 0.011 9 miles 358° 0.011 -0.011 0.006 -0.006 "~ -+ . -

. Ao
i
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TABLE 11.1 ENVIRONMENTAL RADIOLOGICAL MONITQRING PROGRAM ANNUAL SUMMARY

Palo Verde Nuclear Generating | Statlon v ) b. IR Docket Nos. STN 50-528/529/530
Maricopa County, Arizona ke ) NI Calendar Year 2011
Medium or Lower Limit of A.ll Indicator Location with nghest Annual Mean Control Locatlons
Pathway Sampled . Type and Total Detection (LLD) Locatlons T Number of
(Unit of Number of (from Table 6.1) Name Méan (ﬂa "~ Mean (f) Nonroutine
Measurement) Analyses Mean,_(t)| Distance and _ ~Range ‘Range Reported
Performed " "Range” Direction,: , b ‘ - Measurements
Air Radioiodine ~ Gamma Spec. - 516 o o s
(pCi/m’) 1-131 0.07 . 0.601 (27/464) -+ :4Site #29, 0.825 (2/52) 0.630 (3/51) 0
o 20.040 - 1 240 3 mile-270° ' '(X).SiO - 1(.'_.1"40 0.100 - 1.260
: 3 IV T Geie s
Broadleaf . Gamma Spec. - 9 e Aol IR R, ety R
Vegetation I-131 60 <LLD Site #62 T 53(19) 53 (1/9) 0
(pCi/Kg-wet) ‘0 1+ 26.miles, 75° pp 33503 5353
SR EFIR g R s g TR RO
~Cs-134 60 “<LLD XA " <LLD YLLD 0
Cs-137 80 <LLD s NA, <LLD, <LLD 0
Ground Water H3-8 2000 "<LID NA <LLD NA 0
(pCifliter) ‘o | Ene ) :
L . thy R CEE -
.Gamma Spec. - 8
-, Mn-54 15 - _<LLD- NA - ,<LLD NA 0
SRR - Fe-59 .- 30 .. SLLD., . - NA ."<LLD CNA 0
Co-58 15 b LD © NA <LLD “NA 0
Ty Co<60 15 - ~ <LLD - T NA - ---<LLD~ R NA I
e Zn-65 , 30 .<LLD , “ L NAT -<LLD " NA 0
Zr-95 30 <LLD NA “ <LLD © NA 0
= : Nb-95 15 - .. <LLD- . ,_—,_;;'EN e <LLD - - .NA . 0
1-131 15 | <LLD ;~ NA <LLD NA g
Cs-134 15 " <LLD Lt NA <LLD "NA 0
Cs-137 187 ~<LLD NA <LLD NA 0
i Ba-140 60 ,<LLD CNA L <LLD ) NA 0
“ la-140 .15 YLD e— 2 NA L0 T<nip. NA 0
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TABLE 11.1 ENVIRONMENTAL RADIOLOGICAL MONITORING PROGRAM ANNUAL SUMMARY

Palo Verde Nuclear Generating Station _ . . o .
Maricopa County, Arizona - ; L DT e T

Docket Nos. STN 50-528/529/530

: - ~ Calendar Year 2011
Medium or Lower Limit of All Indicator Location with Highest Annual Mean Control Locations
Pathway Sampled ©  Type and Total Detection (LLD) Locations Number of
(Unit of Number of (from™Table 6.1) v WName__oi 7. . o Mean (f)* .- . Mean (f)° Nouroutine
Measurement) Analyses Mean (f)* Distance and Range Range Reported
Performed Range - - Direction:z-— - - S - --Measurements
Gross Beta — 46 4.0 4.0 (24/46) Site #48 5.5(5/12),, NA 0
' 2.5-84 1 mile 236° 38-84 ‘
H-3-16 2000 <LLD NA <LLD NA 0
Gamma Spec. — 46 . o
Drinking Water Mn-54 15 <LLD; NA ' <LLD ., NA 0
(pCi/liter) Fe-59 30 <LLD> NA <LLD’ NA 0
Co-58 15 <LLD' NA® <LLD " NA 0
Co-60 15 <LLD .NA, <LLD,_ NA 0
Zn-65 30 <LLD ™ “NA ° <LLD‘- NA 0
Zr-95 30 <LLD- NA <LLD NA 0’
Nb-95. 15 <LLD . NA . <LLD. NA | 0
1317 15 <LiD NA? <LLD"’ NA 0
Cs-134 15 <L1D~ NA" <LLD" NA 0
Cs-137 18 <LLD N/} ? <L_IrDI" NA | 0
Ba-140 60 <LLD,. NAY <LLD’ NA 0
La-140 15" <LLD NA <CLD: NA, 0"
Gamma Spec. - 22 . e ’
Milk I-131 1.0 1.7 (?/10) Site #53 4.8 (2112) 4.8 (2/12) 0
(pCi/liter) 1.3-2.0 30 miles 45° 46-5.0 46-5.0
C'sl-l34 . 15 1.5(3/10)_ e §1te #54 1.5 (3/10) <LLD 0
T 15-17" ~4 miles 222 1.3-17 - :
© Cs-137 187 210 (3{10)"_' Site#54 . 2.0(3/10) <LLD 0
- o 0195200 L e Amiles22%.s 7219220 Lo .
" Ba140 60 <LLD NA <LLD ‘<LLD "0
La-140 15 <LLD NA <LLD <LLD 0
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TABLE 11 l ENV TRONMENTAL RADIOLOGICAL MONITORING PROGRAM ANN UAL SUMMARY

{ ST :
Palo Verde Nuclear Generatmg Station o T o o Docket Nos. STN 50-528/529/530
Maricopa County, Arizona Calendar Year 2011
Medium or Lower Limit of All'Indicator ~ Location with Highest Annual Mean Control Locations
Pathway Sampled Type and Total Detection (LLD) * Locations v aie et h Number of
(Unit of Number of (from Table 6.1) - Name Mean (f)° Mean (f)° Nonroutine
Measurement) Analyses Mean (f)° Dlstance ar}d Range o Range Reported
Performed “Range Diréction’ o Measurements
Gamma Spec. =20 o B e
Mn-54 15 <LLD NA <LLD NA 0
Fe-59 S <LLD-~ - -~ - -NA = --<[ID - - .  NA. 0
- Co-58 15 <LLD . NA LSLLD “NA 0
~ Co-60 15 <LLD ‘KA Yrp ‘NA 0
Zn-65 30 1 “NA “<LLD NA 0
Zr95 130 _<LLD “NA _<LED NA 0
. Nb-95 15 _<LLD “NA “<LLD NA 0
Surface Water I-131 15 23 (2720) Site #61 27 (1/4) “NA 0
(pCiliter) . 18-27 Onsite 67° 27-27
Cs-134 15 "<LID “NA <LLD “NA 0
. 'Cs-137 18 _<LLD “NA " <LLD ‘ NA 0
Ba-140 60 <LLD NA <LLD NA 0
La-140 15 <LLD NA <LLD NA 0
e : o P
H-3-20 3000 624 (10720) ' gue 459 ‘9’46’(272) NA 0

' - - -~ 317-956 - -— — Onsite -180%——-~ " 936 --956- - —

RN R r -
(a) Mean and range based upon detectable measurements only Fractlon of“ detectable measurements at specified 1ocat10ns 1s 1nd1cated in
parentheses ® :

[ o T L L e Ty

NOTE: Misqellaneous samples thaf are not listed on Tables 2.1 and 91(not ODCM re“qli.i‘rehd) are not inclt_ﬁ&ed on this table. |

cTa
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