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Executive Summary

April 10, 2006

" This Vermont Yankee Nuclear Power Station (VYNPS) Environmental Radiation Surveillance Report 2005
Summary is the most recent such report compiled annually by the Vermont Department of Health (VDH) since
1971. Over these years the annual report has expanded from a relatively small number of surveillances to today
where the VDH reports on more than 600 samples and nearly 1,500 measurements.

Environmental surveillance is important. This report profiles the radiological conditions around VYNPS ‘using
samples and measurements in the communities surrounding the station. In reviewing the data tabulated here, you
will find comparisons of some 2005 results to long-term historical trends. Generally, these comparisons show no
significant adverse impact of VYNPS operations. You may also find results that are compared to background
levels. Background levels, in this case, are the levels of radioactivity in the air, water and earthen materials not
attributable to VYNPS. Measurements above background generally may be attributed to the station, other uses of
radioactivity in the measurement area, and changing meteorological conditions. The report also includes maps that
show the locations where samples are collected and/or measurements are made.

Some samples and measurements are being collected or made continuously. Other samples are taken periodically.
You will find the results of all of these samples and measurements in this report. They include:

e . The direct gamma radiation emanations as measured contmuously at dozens of thermoluminescent
dosimeter (TLD) sites.

. The amount of radioactive partlculates and radioactive iodine that may be found in the air as collected
with numerous continuous air samplers.

. Water from wells and waterways surrounding the plant which are sampled every month, as is milk

-from local dairy farms, which are analyzed at the VDH Laboratory to determine the amount of natural
and man-made radioactivity within them. .

o Various wild and cultivated vegetation, river bed sedlments and soils whlch are sampled at least -
annually, and analyzed at the laboratory for man-made and naturally occurring radioactivity.

The results of environmental surveillance help us verify that the VYNPS is operating in compliance with VDH
Regulations which are desrgned to protect the health and safety of Vermonters. Should any measurements ‘indicate a
lack of compliance, the station is notified, and an investigation is undertaken to determine if the measurements are
‘accurate, and, if so, the remedial actions to take to prevent recurrence.

There are no srgmﬁcant adverse health effects from the operatxon of VYNPS to Vermonters for the year 2005. The
sampling and measurements reported here are sometimes complex, and we invite all who read this report to contact
* the Radiological Health staff at the VDH to help answer any questions they may have.




ENVIRONMENTAL RADIATION SURVEILLANCE SUMMARY FOR 2005

ALL SAMPLES FOR THE YEAR 2005 ARE WITHIN THE EXPECTED HISTORICAL RANGE

Sample', 1 o ‘Historical S -.2005 '
. Media R -Range ‘ -
Air Filter Gross Alpha - <LLD to0 0.0071 0.0009 to 0.0049
@Cifm’) | - B |
"~ GrossBeta. ~ <LLD100.0251 0.0036 to 0.0238
. Biota . Plant .. * Cesium-137. - <LLD " <LLD
@Cike). [ Potassom-40" | 2,000 t0 13,000 73,060 t0 20,400%
" Beyllum7® | <LLD 01,500 <LLD t0 2,5607
 Fungi |- Cesum-137 T30109,000 6,130
5 Potassium-40"" 1,000 to 12,000 7,110
Berylium-70 <EID <LLD
~ Cestum-1347 <LLD to 45 <LLD
Fem ~ Cestum-137 <LLD to 540 <1ID
Potassium-40'" 4,000 to 11,000 5,270
“Berylium-7V 100 to 4,000 518
THomey | Cesium-137 ~<LLD 10200 NS
Potasstum 407 300 to 2,000 NS
Beryllium-7" <LLD NS




Sample Historical 2005
Media Range c ] -
. Fish Cesium-137 <LLDto 100 <LLD_
(Cilkg) ' | 3 TR
' Potassium-400 1,000 to 5,000 1,960 02,200 .
- Iodine Cartridges Iodine-131 <LLD < LLD
. (pCI/m3) ' S :."-__:ﬂ N ‘,“\:‘;j .
Milk Todine-131 <LLD_ <LLD
o Potassium—40“? 1,20(_)’to 2,000- 1,350 to 1,690
“Sediment Cesium-137 <ILD to 500° T <LLDw0836
(pCi/kg) — Ce e T
Potassium-40 6,000 to 22,000 - 8,290 to 14,500
Beryllium-7® <LLD t0 5,000 <LLD
Soil Cesium-137 <ILDt0500 -, <TLD to 1,780
b Potassium-400 "7,0001020,000 | 60410 19,800 .
Beryllium-77 <LLD 10600 - : <LLDt0660 ~ -
Special Study .- Beryllium-7" <LLD to 3,000 " "<LLDto0 947
Sediments ' : - .
(pCilkg) " Cobalt-60 “<ILDt02500 | <LLDt©335 _
. “Potassium-4007 T6,0001026,000 | 12,000 to 24,900
e T B

TLD -

- (mR/quarter) . s

Gross Gamma

“Oto 125

e

0to4.5

_Tritium in Water

“(nCi/L) -

Tritium

<LLD

' <LLD'




Sample. |

Historical 2005
Media. - . Range . A .
Water - Alpha <LLDto 15 " <LLD to 8.4
IR Beta <LLDto 15 <LLD to 5.8
Quarterly Air - | . . Beryllium-7% <LLD to 0.21 0.0991 to 0.1945

Comp051te ', :

(pCl/m )

"LLD= Lower Limit of Detectlon R

NS =No Sample

(l) Naturally occurring rad1~onuc11de -
@Due to Chemobyl event

| ¢ ngher value due to dlfferencés m archwal atmospherlc testmg depos1t10n ,




AIR SAMPLES 2005

All air samples for the Year 20(lS are within the expected historical range. ' v .
The historieal range for alpha is from less than the detection li_mlt to 0.0071 pCi/m’. 'fhe samples for 2'005 range from 0.0009 to 6;0049 pCi/m’.
‘The'hiStorica_l range for beta is from less than the detecbtion limit to 0.0251 pCi/m3_. _The samples for 2005 range from 0.003_6 to 0.0238'.pCi/m3.
Arr samples are taken at various fixed locations using a line powered plstoh type compressor- dperatmg at a rate of '1 cublc‘foot per ruinute
nominal. The sample is collected on a fiberglass 2" diameter filter. Collection time is continuous with a nominal sampling perlod of four weeks.

The air filters are analyzed for gross alpha and gross beta usmg an alpha/beta proportional counter. Results are reported in plcocurres per cubic
© meter of a1r w1th 2 srgma (standard deviation) value. - :

1-.:_'* o LT . '(picocuriesl_cubic meter)

1/10 —2/15/05 00040+00010 0.0176 +0.0016 00026+00007 : 00154+00013
2/15 —3/30/05 _0.0023 +0.0007 0.0116 + 0.0012 0.0029 + 0.0006 0.0111 + 0.0010
3/30 —4/13/05 0.0020 +0.0012 0.0127 4 0.0024 0.0012 + 00008 -0.0100 + 0.0019
4/13 = 5/25/05 0.0016 + 0.0006 0.0094 + 0.0011 0.0016 £ 0.0005 . 0.0074 + 0.0009
5/25-6/17/05 ~0.0020+ 0.0010 - 0.0122 +0.0017 . 0.0024 + 0.0009 0.0103 + 0.0014
6/17-7/13/05- {. . - 0.0032 +0.0010 0.0144 4+ 0.0017 0.0029 +0.0009 - - 0.0114+0.0014 .
7/13-8/17/05 . |....  0.0036 + 0.0009 0.0210 + 0.0017 0.0035 £+ 0.0008 - 0.0165 +0.0014
8/17-9/12/05 .| - . 0.0028 + 0.0007 .. 0.0151 +0.0018 .. 0.0020 +.0.0006 ... |.. .. ..0.0116 +0.0010
9/12 - 10/11/05- ~0.0039 + 0.0012% 0.0238 + 0. 0021“) ~ 0.0028 +0.0008 ~ '0.0134 + 0.0013
10/11 = 11/17/05 0.0031 +0.0009'“ 0.0156 +0.0015* 10.0017 +0.0007 .. ..0.0110+0.0013
1 1/17 — 12/20/05 _0.0025+ 0.0007- 0.0157 +0.0013 0.0027 +0.0006 0.0157 + 0.0012

M A1r meter broke durmg this tlme mterval and was replaced on 1 1 17/2005 Calculatlon used 30 llters per mmute of air from 9/ 12/2005 to.

10/11/2005.

@ Ajr mieter broke durlug this txme interval and was replaced on 11/17/2005. Calculation used 30 llters per minute of air from 10/1 1/2005 to

1 1/17/2005




AIR SAMPLES 2005 -
(picocuries/cubic meter)

1/10 —2/15/05 : 00049:I:00010 0.0193 +0.0016 . 00027:!:00007 _ 00153i00012 '
2/15 —3/30/05 ~0.0031 £ 0.0007 0.0127 +£0.0012 0.0021 + 0.0006 0.0115 +0.0010
3/30-—4/13/05 - 0.0023 + 0.0012 0.0101 £ 0.0021 0.0025 + 0.0011 0.0091 + 0.0018

4/13 — 5/25/05 . 0.0021 £ 0.0006 . 0.0086 + 0.0010 0.0022 + 0.0006 0.0067 + 0.0008 -
'5/25 - 6/17/05 0.0022 + 0.0009 0.0090 + 0.0014 0.0010 + 0.0007 0.0076 + 0.0013
. 6/17-7113/05 .. 0.0019 £ 0.0008. - . 0.0123 £0.0015 0.0021 + 0.0008: -0.0109 £+ 0.0013
7/13 —8/17/05 - 0.0027 +0.0008 0.0141 +0.0014 0.0026 + 0.0008 0.0144 + 0.0013
8/17 - 9/12/05 ~.0.0024 +0.0006 0.0145 +0.0017 - 0.0017 £ 0.0005 0.0089 + 0.0013
9/12-10/11/05 |-~ 0.0038 + 0.0010. 0.0196 + 0.0018 0.0026 + 0.0008 0.0178 + 0.0016
10/11 -11/17/05 |-~ - 0.0030 + 0.0009- 0.0144 +0.0015 0.0023 + 0.0007 0.0130 £+ 0.0013
11/17-12/20/05 | -~ 0.0033 +0.0008 . - 0.0198 + 0.0014 ° 0.0030 + 0.0006 0.0145 +0.0011




AIR SAMPLES 2005
(picocuries/cubic meter)

182 + 0.001 . 0.0159 +0.0013
2/15 —3/30/05 0.0030 £ 0.0007 0.0119 +0.0011 . 0.0025 +0.0006 0.0115+0.0011
3/30—4/13/05 0.0019 + 0.0010 - 0.0107+£0.0020 - 0.0029 £ 0.0012 0.0101 + 0.0020 -
4/13 — 5/25/05 0.0025 +0.0006 0.0095 4 0.0010 0.0023 + 0.0006 - 0.0081 +0.0009
5/25 - 6/17/05 0.0016 + 0.0008 0.0099 £ 0.0014 0.0018 + 0.0008 0.0096 + 0.0014
~6/17-7/13/05 .. . 0.0022 = 0.0008 0.0119 £ 0.0014 0.0016 +0.0007 . .0.0086 +0.0012
|_7/13 - 8/17/05 ~_.0.0035 +0.0009 0.0178 £ 0.0015 0.0032 +0.0008 0.0162+0.0014 -
|- 8/17-9/12/05 -:{ ~ -~ .0.0022 +0.0006 0.0144 +0.0017 0.0017 +0.0005 0.0134 + 0.0015
9/12-10/11/05 :} - - :0.0031 +0.0009 - 0.0201 +0.0018 - .0.0026 + 0.0008 0.0151 +0.0015
10/11 —11/17/05 ~.0.0031 +0.0008 0.0136 +0.0014 - 0.0030 +0.0008 - 0.0118 + 0.0012

11/17 = 12/20/05

.0.0028 + 0.0007 -

0.0156 +0.0012

~.0.0022 +0.0006-

0.0132 +0.0011




- AIR SAMPLES 2005
(picocuries/cubic Meter)

1/10 = 2/15/05 0.0033 + 0.0008 00132*00012 00030:I:00007 . 00174:!:00014
2/15 — 3/30/05. 0.0024 + 0.0006 -~ 0.0109 +0.0010 0.0028 =+ 0.0006 - 0.0127 £ 0.0011
3/30 —4/13/05 0.0031 +0.0012 - 0.0126 +0.0021 - 0.0026 + 0.0012 - 10.0104 + 0.0020
4/13 — 5/25/05 0.0011 +0.0004 0.0037 % 0.0006 0.0021  0.0006 0.0079 + 0.0009
5/25 — 6/17/05 0.0019 % 0.0008 0.0096 + 0.0014 0.0025 + 0.0009 0.0088 + 0.0014
6/17 — 7/13/05 0.0024 + 0.0008 0.0106 + 0.0013. 0.0024 + 0.0008 - 0.0127 +0.0015
7/13 — 8/17/05 - 0.0035 + 0.0008 -.0.0173 £0.0014 0.0009 = 0.0005% 0.0036 + 0.0008"
8/17 — 9/12/05 - 0.0022 + 0.0006 0.0126 + 0.0015 10.0022 + 0.0006 0.0130 +0.0016
9/12 — 10/11/05 -0.0028 + 0.0008 . 0.0165 + 0.0015 0.0030+ 0.0009 0.0176 +0.0016
10/11 - 11/17/05 0.0025 + 0.0007 0.0115 + 0.0012 0.0045 + 0.0010 0.0151+0.0014
11/17 — 12/20/05

" 0 0032 + 0. 0007

® Fllter was seated 1mproper1y in the holder o

0.0147 +0.0011

10.0032 + 0.0007

0.0151 +0.0012




AIR SAMPLES 2005
(picocuries/cubic' meter)

0.0024".Jc 0. 0006

- 1/10 —2/15/05 0.0144 £ 0.0012
2/15 —3/30/05 0.0023 # 0.0006 0.0109 + 0.0010
- 3/30—-4/13/05 0.0026 + 0.0012 0.0098 + 0.0020
4/13—5/25/05 - 0.0020 £ 0.0006 0.0074 £ 0.0009
5/25 - 6/17/05 0.0016 + 0.0008 - 0.0089+ 0.0014 -
6/17 —7/13/05 0.0028 £ 0.0009 0.0117 +0.0014
_7/13 -8/17/05 . 0.0031 £ 0.0008 - 0.0173 £0.0015
- 1L_8/17-9/12/05 - 0.0019 + 0.0006 - - - 0.0135+0.0016-
- 9/12-10/11/05.. | 0.0033 +0.0010 - - '0.0203 +0.0017
10/11 - 11/17/05. 0.0022 +0.0007. . 0.0130+0.0013.

11/17 —12/20/05

0.0027 £.0.0006 .-

~0.0154 £ 0.0012
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QUARTERLY AIR COMPOSITE 2005

. The quarterly air composrtes for the Year 2005 are w1thm the expected hlstorlcal range

The hlstoncal range for quarterly air composrtes (smce 2003) for Be-7 is 0 08 to 0 21 pCl/m

o Monthly air ﬁlters from all’ ‘air samphng stations were comp051ted for the penods January through March E
Apnl through June, July through September, ‘and October’ through December. - Radiochemical ‘analyses -

. were decay corrected to the middle of the composite period, i.e. February .15, May 15, “August 16, and
November 16. Usual spectra include primordial radlonuchdes (such as potassmm-40), archival cesium-137 ',

.and occasional cosmogenic berylhum-7 Reportmg umts are plcocunes per cublc meter (pC1/m3) w1th 2
51gma (standard dewatron) value ~ S : "

0. 1945 + 0. 0133
£ 0.1451 £0.0113 -
0.1640 + 0.0115
. 0.0991 + 0.0078

January to March 2005
April to June 2005

| July to September 2005
October to December 2005

O Archival atrnospherrc testmg

@ Terrestrial radioactivity

® Cosmogenic

LLD = Lower Limit of Detection



BIOTA 2005
All biota samples for the Year 2005 are with_in the expected historical range.-

The historical ranges for plant materlal

Cesium-137 ? is less than the detectron limit,

Potassrum-40 @ s from 2,000 to 13,000 pCi/ke,

Beryll1um-7 is from less than the detection limit to 1, 500 pCl/kg
The plant sample for 2005 hes w1th1n these hrstoncal ranges See table below.

The historical ranges for fung1 %’ ST
- Cesium-137 is 50 to 9,000 pCr/kg, S
Potassium-40 is from 1,000 to 12, 000 pCl/kg,
Bery]hum-7 is less than the detection limit,
Cesium-134 ® is from léss than the detection limit to 45 pCl/kg
The fungr sample for 2005 lies within these hlstorrcal ranges See table below.

The hlstoncal ranges for fems ‘ = ‘
Cesrum—137 is from less than the detectlon lrmlt to 540 pCi/kg,
Potassium-40 is from 4, OOO to 11,000 pCr/kg,
Berylhum—7 is from 100 to 4,000 pCi/kg.. :
There fern sample for 2005 hes wrthm these hlstoncal ranges See table below

Occasional samphng, most. oﬁen once a year is done on forage or wild foods as avallable or needed -Samples are co]lected (usually in the
northwest quadrant) within a mile or two from the facrhty These normally consist of ferns (fiddleheads), edible fungi (Clavarra sp., Boleti sp.,
Russlae sp-; grapes, etc.) and grass. Sample sizes range from 250 to 1,000 grams. The samples are weighed, placed wet in re-entrant beakers and
analyzed in the Gamma Spectrometer System usmg a reverse germamum detector Usual spectra 1nclude primordial radlonuclldes archival




BIOTA 2005

(plcocurles/krlogram)
' [Tocation vt ot 7 Season’ 3 122]r Cesiums 137«»“’ *Potassiinmz40. ) ‘?J"Berylhum-7 )z
Vernon — Rte 142 Indian Summer (June) Grass <LLD- 5950 + 680 " <LLD .
Point Park . : - : b
| Vernon —Rte 142 Indran Fall (October) - | ~ Fungi - | 6130+320 "_',:,"7110i890; . <LLD, -
"| Point Park* " © R R R R NP TN P
| Vernon — Power Line Rlver Spring (May) . - . Fern - <LLD S 52704570 0 | 5184349 |
- | Crossing - ' e , T I TN AE o I
| Vetnon — North of Vemon Summer (June) Grass <LID 4770 + 450 - -390+ 144
Elementary School L _ B R ' : - . L
| Venon — Miller Farm -~ ' | Spring (May) Grass <LLD .|  7530+540 <LLD .
" | Outside Milking Parlor S S - : RS
*| Vernon —Miller Farm . | Summer (July) Grass"™’ <LLD 20400 + 1200 - 2560 +430
. | Outside Milking Parlor ) C o o '
" " |'Vernon — North Side of Sprmg (May) Grass <LLD 6670 + 590 " <LLD
.. |'Blodgett Road - T ' o IR
.| Vernon'— Small Parkmg Lot ‘,Summer (July) ‘Grass ¥ <LLD 6570 + 560 2270 +330
‘on Governor Hunt Road o ' SR
- | South of Vemon Power Dam
“|Beach ' - ma L A o
N Vernon — Vermont Yankee - |Fall Com <LLD 3060 + 320 - 689+ 143
| North Fence =~ (September) o o _ , :
.| Vernon — Vermont Yankee | Fall Alfalfa <LLD 8620 + 690 558+ 139
| NorthFence . "~ (September)_, L , ' '
- | Wilmington — State nghway Fall - .. Sedge/Grass - <LLD - 73204670 <LLD
_ | Garage " .| (September) x : - .
) Shelbume Background Fall Com <LLD - 3550+ 300 436 + 121

(September) |




BIOTA 2005 . -

Samples were also evaluated for the radronuchdes listed below. None were present in excess of the lower limits of detection.

B E Z; P Radlonuchde e

i%iw»y SHLEDE Eond s
_ Chromium-51 - ’ 69 Ant1mony-126 18 -
- ...Manganese-54 = - . 15 : lIodine-131 - 27
" Cobalt-56 15 .. Cesium-134 58
Cobalt-60 - - | . - 21 Cesium-136 18
. Zinc-65: - - - 18 - Cesium-137 ' -5
-1 .. Strontium-85 C) 86 .1 Cerium-139 93
Ruthenium/Rhenium-103 32 7 . Cerium-141 " 98

Antlmony-l24 - 18 .. Cerium-144 . 98 -

MArchival atmospherlc testmg

mTerrestnal radloactlvrty
Cosmogemc

<“>Chemoby1 : - o
®)Concentrations are hrgher than the hlstorlcal range but are naturally occurring radlonuchdes

LLD = Lower Limit of Detection: - :

o
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FISH 2005

All fish samples for the Year 2005 are within the expected historical range.

The historical range for ce51um-137 ok is from less than the detectlon limit to 100 pC1/kg The samples for
2005 are less than the detectlon limit.

The historical i range for potassmm 40 @ is from 1,000 to 5 OOO pCi/kg. The samples for 2005 range from
1,960 t0 2,290 pCikg. - :

Two locations (3-4 Vernon Pond and 3-8 Route 9 Highway bridge) provide fish samples in the spring and
fall of about one kilogram for each sample. Fish are captured via an electroshock method. The fish are
frozen whole, weighed, and chopped or blended (entire) for loading into a re-entrant beaker. It is
subsequently analyzed with a gamma spectrometer system using -a. reverse. germanium detector.
Radionuclides detected usually include naturally occurring potassium-40, thorium and uranium with
_daughters, archival cesium-137 due to former open atmospheric nuclear tests, and occasional traces of
cosmogenic beryllium-7. Reportmg units are picocuries per kilogram with 2 51gma (standard deviation)

value.

Spring
_ _(picocuries/kilogram)

R Cesmm-\lg

/ ‘Wet:Weight® W
34 - |. <LLD 1960+610

3-8 <LLD . 2030 4 640
Fall

(picocuries/ki]erém)

C?S'ﬁfi-"@“l”“ otassium
‘Wet Weight W et‘ Weight i+,
34 <LLD - - 2210+ 690
3-8 . <LLD =~ 2290 + 720




© FISH 2005 -

| Samples were also evaluated for the radionuclides listed below. None were present in excess of the lower
limits of detection (LLD) wh1ch are shown in pr/kg

2 ﬁ;:’;‘;Radlonuchde”” Lo SR ’L’ Radlonucllde*{ 1
. Chromium-51.. . :.. | . . Antimony-126 =~ |-
- Manganese-54 Iodine-131 .

Cobalt-56 . -+ . G - Cesium-134 -

Cobalt-60 Cesium-136 - -
Zinc-65 Cesium-137

. Strontium-85::: [ 0 . 86 |- . Cerium-139
-| Ruthenium/Rhenium-103 32 . Cerium-141
Antxmony-l24 : - 18 , Cerium-144
.-"(l) Arclnval atmosphenc testlng Tl Vi
© 1 @ Terrestrial radioactivity .. oo s b

e LLD Lower lelt of Detectlon
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: IODINE CARTRIDGES 2005
All iodine cartndges for the Year 2005 are w1thm the expected hlstorlcal range

The historical range for 1od1ne-131 in air cartndges is less than the detection limit. The samples for 2005
were less than the detection limit. : - :

Air samples are taken at 'various fixed locations using a line powéred piston type compressor operating at a
rate of 1 cubic foot per minute nominal. The sample is collected on a charcoal cartridge loaded with TEDA
(tnethylenedlamme) for iodine collection. The charcoal cartridge follows the filtration of air by a glass
. fiber filter in the air sampling train at.all air sampling stations. Collection time is continuous with a
nominal sampling period of four weeks. Response to the Chernobyl iodine release was marked in 1986,
-proving the sensitivity to environmental trace levels of iodine of this system. The air cartridges are
analyzed for iodine-131 with the gamma spectrometer system using a reverse germanium detector. The
nominal lower limit of detectxon is 2 x 107 picocuries per cub1c meter of air.

IODINE CARTRIDGES 2005

Renzid 72 Bratilebor;

IBros ‘State:
2 T e B RS ewVernomw : ;
January . <LLD <LLD - <LLD <LLD
February <LLD . <LLD <LLD <LLD
March <LLD <LLD '<LLD <LLD
April <LLD - <LLD <LLD © <LLD
May <LLD <LLD <LLD <LLD
June : <LLD <LLD | <LLD . <LLD
July <LLD <LLD <LLD '<LLD
August . - o <LLD . <LLD <LLD . <LLD
September - <LLD "<LLD <LLD <LLD
October - : <LLD <LLD "<LLD - <LLD
November ' <LLD . <LLD | <LLD . <LLD
December <LLD- <LLD <LLD ~ <LLD




 IODINE CARTRIDGES 2005

L5 g T RS KT s

September .-
October
November
December .

e

LLD = Lower Limit of Detection
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MILK 2005
All milk samples for the Year 2005 are within the expected historical range.

The hlstorrcal range for 1od1ne-131 is less than the detection limit. The samples for 2005 are all less than
- the detectlon lrrmt o : _ .

L ;‘The historical range for potassmm-40 oF is from 1 200 to 2, 000 pC1/L The samples for 2005 range from :
’;,‘1350t01690pC1/L ’ C ; ‘ :

' :.'Mllk samphng is performed at a frequency of once per month The samples are measured placed 1nto ,,";

.. reentrant beakers and analyzed in the gamma spectrometer system using a reverse germanium detector.
~ “Usual spectra. include terrestrial . potassium-40.- The nominal =detection  limit - for. iodine-131 is 10°

- picoCuries/liter. . Significant indications of the presence of any other radionuclides are mvestlgated and

IR 'reported if found.- Reportmg units are plcocunes per liter w1th 2 s1gma (standard devratlon) value.: ’,

;

Blodgett Farm
(plcocunes/hter)
@é‘?Sé’i‘r‘i“ﬁléﬁPénod:’f?ﬁzi »:éIodm‘eél31§2 ?él’.b”t'a“ssifiﬁi%mé o
January <LLD 1650 + 130
February | <LLD ° |--1490+ 130
March . <LLD | 1520+120
April . <LLD 1360 + 100
. May | <LLD 1520+ 120
. June - <LLD 1430+ 110
July | - <LLD 1580 +120 .
. August <LLD - 1550 +100 -

- --September <LLD 1560 + 120
*.October ~ <LLD 1610 + 120
‘November <LLD 1530+ 120 1

December <LLD <1520+ 100 | °



MILK 2005

_ Miller Farm
‘ ‘(picocuries/liter)
_ |:%<Sample Period 3% Todine=131| “Potassium-40
|- . January <LLD .| 1450+120 -
February | <LLD 1350 + 120
March <LLD 1580+ 130
April <LLD 1450+ 110
May <LLD .| 1440+120
June : <LLD . 1500+ 100
July . <LLD - | 1360+90
August - <LLD 1460 + 120
September | " <LLD - | 1600+ 120
October | <LLD - | 1470+100
November  <LLD- | 1690+120
December <LLD 1510+ 100

(DTerrestrial Radioactivity .
LLD = Lower Limit of Detection .
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NORTH STORM DRAIN SEDIMENTS 2005

All north storm drain sediment samplés for the Year 2005 are within the expected historical range.

The historical range for berylhum 7 (OF is from less than the detectlon llmlt to 3 000 pCl/kg The samples
for 2005 range from less than the detectlon 11m1t to 947 pCi/kg. :

The historical range for cobalt-60 (2) is from less than the detection limit to 2 500 pC1/kg The samples for
2005 range from less than the detectlon 11m1t to 335 pCi/kg.

" The historical range for potassmm -40 ® js from 6,000 to 26,000 pCi/kg. The samples for 2005 range from
12,200 to 24,900 pCi/kg.

The historical range for ce51um-137 ® is from less than the detectlon limit to 500 pCi/kg. The samples for
2005 ranged from 97.4 to 241 pC1/kg .

. Sediment samples from the north storm drain-are taken biannually in the spring and fall. A sediment
sample is taken ranging from approx1mately 0.75 to 1.25 kilograms from the Connecticut River at up to 40
separate locations in a grid around the discharge structure. The sample is dried, weighed on a top loaded
balance and placed in a 500 milliliter HDPE (high density polyethylene) bottle. The sample is counted on
the gamma spectrometer ‘system using ‘a reverse germanium detector. A normal spectrum will include
primordial radionuclides with daughters, and archival cesium-137 from former open atmospheric nuclear
testing. On occasion short-lived cosmogenic beryllium-7 and cobalt-60 can be discerned. Reporting units
are picocuries per kilogram with 2 sigma (standard deviation) value.




.. - NORTH STORM DRAIN SEDIMENTS 2005

SPRING 2005

- . - (picocurie/kilogram) = . .. . - ., .

Cobalt-6

Po ium

S

20200+ 1300 _

wor | <LLD -

IR I

24900 +1500 -

Co ik

*

%

P

ok

<LLD

16400 + 1000

15351

335+39

17800 + 1100

150+33

. <LLD " -

3

- 164004+ 11007}~

*, . e

*

*

*

%

" <LLD

117100 £ 1200 °

129450

<LLD -

~22200+1300 |-

<LLD,

| 19600 + 1300 |

‘144 +53

<LLD = =~

*

18000 + 1200 |

*

*

*

*

*

© ok

18300 + 1200

180 + 41

16000+ 1100
*

126 +43. -

*

ok

*

*

*

16100 + 1000

120 +28

17600 + 1100

*

122 +31.
*

| %] H| %] ]| %] ]| R W] %} ¥l ] ¥] ]| *

¥ ]| f ] ]| W| %] ]| K| ¥]| %] *]| *| *

¥ ] ¥ X] F| ] %] | | ]| ®]| %] ] *

®] x| | | | | %] | %] ] %] *| %} =

49441 |

172 +42

i CRE
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NORTH STORM DRAIN SEDIMENTS 2005

FALL 2005
(picocurie/kilogram)
-00 1% Potassium-40 S fcCesium=13 /5
<LLD <LLD 18000 + 1100 108 +46 -

S-2 <LLD <LLD 19400 + 1200 169 +30
S_3 * * : * *

S_4 L% % % * -
S_S * X * . . % , . ok

T-1 <LLD - . <LLD 12200+ 700 | 97.4 +23.0
T-2 947 +252 <LLD 12200 + 800 114 +27 -
T-3 <LLD <LLD 18900 + 1200 147 +35
T_4 * ) % i % *

T_S * * . * ‘*

U-1 <LLD <LLD 18000 + 1200 107 + 43
U-2 <LLD <LLD 18300+ 1100 127 +42
U-3 <LLD <LLD 18900 + 1100 159 +33
U-4 <LLD <LLD 16600 + 1000 102 +34
U-§ * ko * Tk

- V-1 * * * *

V=2 ok * * *
V-3 <LLD <LLD 17500 + 1600 111 +28
V-4 <LLD <LLD 18800 + 1100 129 +31
V-5 <LLD <LLD 15100 + 1000 99.7+374 .
W_l * * * %

W_2 * * B *

W-3 * * * *

W-4 <LLD <LLD 17800+ 1700 | 157 +42
W-5 <LLD <LLD - 16200 + 1000 93.6+24.5
x_l * * * . *

x_2 * * * *

. X_3 * %k * * .
X-4 L % * * * »
X-5 <LLD <LLD 16400 + 1000 112 +32
Y_l * * * *

Y2 T % * " *
Y_3 * Tk ‘ * *
Y_4 * * * *
Y_5 * * . * *
Z-l * * * *
Z_2 * % * %
Z_3 * * % *
Z_4 : * %* * *

* * * *




NORTH STORM DRAIN SEDIN[ENTS 2005

Samples were also evaluated for the radlonuclldes hsted below None were present in excess of the lower -
: lumts of detectability Wthh are shown in pCl/kg :

S Radionuclide™ H¥Radionuclide

J ~ Chromium-51 - . 69 . Ant1mony-126 ,
‘Manganese-54- . .| . ... 15 ' - Jodine-131 " .
~Cobalt-56 "~ -]~ .. .A5 . .| - -Cesium-134 . : -
. Cobalt-60 - |, - 21 Cesium-136 -

o "Zine-65 . |0 0 18 7 - Cesium-137 -
- Strontium-85 - |~ 86 - | Cerium-139
Ruthenium/Rhenium-103 |~~~ " °32° = .| - Cerium-141 : : -|-
“Antimony-124 . | <18 © | :° Cerium-144 - |

* Locatlon not 1ncluded for samplmg
Cosmogemc L B T
@ Hot particles from Vermont Yankee Nuclear Power Plant
‘ )Terrestnal radxoact1v1ty S _
“ Archival atmospheric testing
LLD =Lower Limit of Detectlon
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APPENDIX A
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'NORTH STORM DRAIN

OBuoy 75 ft. from shore

+

. RADIOLOGICAL® SAMPLING PROGRAM OF. BOTTOM SEDIMENT -

d—-—anoiz'm

North Storm Drain




SEDIMENT 2005

- All sediment samples for the Year 2005 are within the expected historical range

"The hlstoncal range for cesmm-137 ; is from less than the detectlon limitto 500 pC1/kg The samples for |
2005 range from less than the detectlon limit to 83.6 pC1/kg . _

_ The h1$toncal range for potassmm 40 @ j, is from 6 000 to 22,000 pC1/kg The samples for 2005 range from .
8,290 to 14,500 pCi/kg. S A . _ . . :

" The historical range for berylhum 7®is from less than the detectlon limit to 5, 000 pCl/kg The samples

for 2005 range are less than the detection limit.

- Sediment samples are taken blannually in the spring and fall. A sedlment sample is taken rangmg from
approximately 0.75to 1.25 kllograms from the Connecticut River at three separate locations in the spring
and fall of each year. The sample is dried, weighed on a top loaded balance and placed in a 500 milliliter
. HDPE (high den51ty polyethylene) bottle. - The sample is counted on the gamma spectrometer system using
a reverse germanium detector. ‘A normal spectrum will include primordial radionuclides with daughters,
and archival cesium-137 from former .open atmosphenc nuclear testmg . On occasion- short-lived
cosmogenic beryllium-7 can be discerned. Reporting units are plcocunes per kilogram w1th 2 sigma ’
(standard deviation) value.

. SPRING
(picocurie/kilogram) 5
: H G Potassium40 % | IR Beryllium7.8545
3-3 <LLD 8290 + 580 <LLD
34 - 57.9+21.1 10200 + 700 - <LLD
3-8 <LLD. 13800 + 800 -~ <LLD
 FALL
(plcocune/kllogram)
Sy Cesum—l37~u £ M»ﬁ,Potassmm-40* | Be“ﬁlliﬁiﬁ??ﬁéﬁi’?
<LLD ~ 9560 + 660 . . <LLD -
48.8 +21.7 . 12500 +900- -~ <LLD
83.6 +29.2 . 14500 + 900 " <LLD




: "SEDIMEN'I" 2005

Samples were also evaluated for the radionuclides listed below None were present in excess of the lower
- limits of detectability which are shown in pC1/kg

TELLD

'?§=LLD“ AL RS Radlonuchdeg N

P AT ETT

- riwi?Radnonucllde Seda| 5

Chromium-51 - 69 Antimony-126 . 18
Manganese-54 .. 15 Jodine-131 - . - .27

. Cobalt-56 | ). - 15 Cesium-134 58

" Cobalt-60" 21 Cesium-136 ' 18
Zinc-65 - | .18 - . Cesium-137 [ -2 5~

- Strontium-85. - |~ - 86 = Cerium-139 ' ‘93
Ruthenium/Rhenium-- |~~~ 32 - .- Cerium-141 .- 98
Antimony4124 e 18 |* Cerium-144 ’ 98

o _.(l) Archival atmosphenc testmg
" O Terrestrial rad10act1v1ty
S Cosmogenic L
'LLD = Lower ant of Detectlon
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SOIL 2005

- All soil samples for the Year 2005 are wrthm the expected hlstorlcal range

The hlstoncal range for cesnum—137 M {s from less than the detectlon limit to 500 pC1/kg The samples for 2005 range from less than the detectlon |
limit to 1,780 pCi/kg. Samples from Indian Point Park and Renaud Brothers are greater than the historical limit, but are likely to have been’
affected by dxfferences in archival atmosphenc testmg deposmon or umntentlonal collectlon of ash from old s1tes where trees or scrub were bumt

The hrstoncal range for potassmm 40 @ is from 7, 000 to 20 000 pCl/kg The samples for 2005 range from 604 to 19 800 pCl/kg
The hlstoncal range for berylllum 7 (3) is from less than the detectlon limit to 600 pCi/keg. The samples for 2005 range from less than the detectlon

limit to 660 pCi/kg. .The sample from Dummerston State nghway Garage is greater than the hlstoncal limit, however Be-7 is a naturally
occurring cosmogemc radlonucllde and may be affected by human aCtIVltICS ‘ v

Occasional samplmg, most often once a year, is done on other sorls as avarlable or needed Samples are collected (usually in the northwest
quadrant) within a mile or two from the facility. Sample sizes range from 250 to 1,000 grams. . The samples are weighed, dried and placed in 500

ml wide mouth HDPE (high density polyethylene) bottles and analyzed on the gamma spectrometer system using a reverse germamum detector.

Usual spectra include primordial radionuclides, archival cesulm-137 and occaswnal cosmogemc berylhum-7 ‘Reporting units are picocuries per -
‘kilogram with 2 s1gma (standard dev1atlon) value. S :

0



SOIL 2005
(picocuries/kilogram)

#Beryllium:7.:):

P i Season vy Cesium=137.0: ["Potassiam=40-):
Northwest Comer Vermont Fall (October) 148 +29 15000 + 900 <LLD
Yankee Fence :
Indian Point Park ‘Summer (July) 1510 + 100 10300 + 900 <LLD
Miller Farm Outsxde of Mllkmg Summer (July) 196 + 35 17600 + 1100 <LLD
Parlor -
‘Renaud Brothers Spring (May) 1780 + 100 19800 + 1200 <LLD
Renaud Brothers Summer (June) 488 + 44 12600 + 700 390 + 203
Renaud Brothers Summer (June). | - 139+36 12800 + 700 530+ 157
Renaud Brothers - Summer (June) 236 +37 12400 + 800 <LLD"
- | Power Line River Crossing Spring (May) 118 +30 -.12800 + 800 <LLD
Dummerston State Highway Summer (June) <LLD 18000 + 1000 660 + 1000
. | Garage - ‘ o .
New England Power Dam Summer (June) <LLD 8630+ 570 <LLD
Beach Sand :
D & E Tree Mulch Summer (June) <LLD 604 + 89 <LLD
Wilmington State nghway Fall 110 +22 15200 + 1000 <LLD
Garage ~, .. - | (September) ' :




SOIL 2005

Samples were also evaluated for the radxonuclldes hsted below. None were present in excess of the lower limits of detectablhty whlch are shown
in pCl/kg : : :

:Radionuclidé:

Chromium-51" : Antlmony-126 )
- Manganese-54 - ' 15 . - lodine-131- - 27
Cobalt-56 . - 15 . - Cesium-134 58
- Cobalt-60 21 : Cesium-136 - ’ 18
Zinc-65 18 Cesium-137 - 5
- Strontium-85 ‘ 86 Cerium-139 * 93
| Ruthenium/Rhenium-103 | = .32 ' Cerium-141 - 98
o --Antimony-124. ' 18 . Cerium-144- | . ¢ 98
) Archival atmospherlc testmg
2) Terrestrlal rad10act1v1ty
® Cosmogenic ... . C e : B B
LLD = LowerleltofDetectlon o I T T ,
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o THERMOLUMINESCENT DOSIMETR\( (TLD) DATA 2005

All TLDs for the Year 2005 are w1thm the expected hlstorlcal range

The annual exposure at the boundary of Vermont Yankee is less than 20 + 5 mnlhroentgen for 2005
The hlstoncal range for TLDs ranges from 0to 12 5 mllllroentgen/quarter The samples for 2005 range from less than the detectlon llmlt to 4. 5 .
mllllroentgen/quarter g o _ , | . L e

' Thermolummescent detectors are prov1ded to the State of Vermont by Global Dosxmetry TLDs are deployed fora quarterly sampling interval. -
This method samples direct gamma radiation in the environment.’ Detectors utilize crystals, which store energy from gamma and x-rays until

analyzed for their cumulative energy exposure experience. “Vermont has forty one selected locations where direct radiation levels are

measured. Some of these sites are located where other types of samples are taken (e.g. air, milk, water, etc.). Levels of direct radiation from

. -the natural env1ronment are routinely detected at each site. Reporting units are milliroentgen/quarter. The TLD exposures listed below exclude

background.- Background is based on the average of TLD measurements at the Putney Town Clerk, Putney and State Highway Garage,

Wllmmgton TLD statlons In these measurements 1 mllllroentgen is equal to 1 mllllrem accordmg the Vennont Regulatlons Part 5, Chapter 3.




. THERMOLUMINESCENT DOSIMETRY (TLD) DATA 2005

EXPOSURE RATES 2005

(milliroentgen/quarter)

2ndiQtriy | Hes3rd:

Mlller Farm Vemon -0.5+1.2 -1.0+ 0.0 -3 0 + 1. 2 0.0+2.0
Elementary School Exterior, Vernon * -1.5+12 -1.0+23 00+£1.2- 0.0+3.1
Elementary School Interior, Vemon 25+£1.2 2.0+ 0.0 3.0+0.0 10.0£3.7
VY North Fence, Vernon: i~ <% = 25+£1.2 1.0+ 0.0 - 3.0+8.7 4.5+97
VY Parking Lot Fence; Vernon - - 1.5+0.0 45+1.1 40+2.0 143 +3.0
Dummerston State Highway Garage (IFO)* 05+1.2 0.0+0.0 | 0.0%+1.2 0.5+2.0
VY. Southwest Fence, Vernon ’ . 1.5%+76 . 0.0+2.5 0 -1.0£0.0 1.5+8.2
Renaud Bros. (Puffers), Vernon* . 05+£53 | 0.0+£0.0 -1.0+0.0 0.5+57
Tyler Hill & Franklin Road, Vernon™ -. -0.5+0.0 -1.0+£12 1.0+1.2 1.0£2.0 .
Power Line River Crossing, Vernon * "' | -1.5+3.1 -1.0+1.2 2.0+£20-] 0.0+45

-| Blodgett Farm, Vernon ' -1.5+£1.2 00+1.2 1.0+£12 1.0£2.8
Henry Transportation/D&E Tree, Gullford *1 -1.5+0.0 -3.0x 0.0 2012 0.0£2.3
Guilford Town Highway Garage Gullford * 05%1.2. -1.0+0.0 -1.0+3.5 0.5+£3.7.
Evans Farm, Guilford " -0.5+0.0 2.0+1.2 -1.0+1.2 0.0+1.6 .
Putney Town Clerk, Putney: o -0.5+23 2.0+1.2 -1.0+1.2 - 0.0+3.1
State Highway Garage, Wilmington * - 0512 2.0+3.5 1.0+ 0.0 50+3.7
West Brattleboro State Police* - - -1.5+£23 . 0.0+4.2 -3.0£0.0 0.0+4.9
Windham County Courthouse, Brattleboro* 2.5+1.4 -4.0 £ 0.0 -4,0%1.2 0.0+2.9
Smead Lumber, Vernon- - . -1.5+1.2 -1.0+1.2 -1.0+£1.2 - 0.0x3.1
Rte. 142 N & Pond Rd.; Vernon - -1.5+£20 |- -1.0%5.0 - -2.0+1.2 ~0.5+79
Edgewood Dr. &West Rd., Vemon e -1.5+£3.1 1.0+2.0 -1.0+1.2 1.0+£4.0
Fairman Rd., Vernon . C-1.5+1.2 0.0+£2.3 -1.0+1.2 0.0+3.1
Pond Rd. & Houghton Hill Rd., Vernon 25+1.2 2.0+1.2 20+12 0028
Rte. 5, Wolosko, Guilford (10) 0.5+3.1 0.0+1.2 1.0+1.2 4.0+£5.8
Rte. 5, Andrews Cemetery, Guilford (40) -1.5+23. 0.0+2.8 -1.0+0.0 0.0+£4.2




EXPOSURE RATES 2005
(milliroentgen/qualjter)_ .

e ‘Location:: Gl : ne L Ath Qs | A Y
i Rte. 5& Tkaczyk Farm Rd., Guilford (11) -1.5+£2.0 0. 0 +1.2 L -10%1.2 0.0+£28
'| Tyler Hill Rd., Vernon _25+12 | 0.0£12. ° <1.0+£0.0 -| . 0.0£2.0
| Rte. 142 N of Transmission Line,Vernon | -25+12 0.0+£2.0 1 -1.0+£20 | 0.0%+33 .
| Rte. 5 & Guilford Ctr. Rd., Guilford (14) = | -0.5+1.2 -1.0+1.2 . =2.0+£2.0 .. 0.0+£26
'Guilford Ctr Rd. & Tater Rd., Guilford .05+64 | 00+12 | -10£12 | 05%£6.7 ..
Weatherhead Hollow & Stony Hill Rds, Gfd -1.5+0.0 C20+£1.2 ¢} . 2.0£2.0 . .00£26
".| Huckle. Hlll Rd. NofVT/MABorder, , 0512 | ‘1.0+12 | 0. 1.0£2.0. ¢ .. 3.0%28
| Vernon . | ST R R IR SRR
| Dummerston School, Dummerston Rte 5 -15%12 2.0+0.0 4--1.0£0.0 : . 00+1.6 -
Pond Rd., Vernon Rec. Area, Vernon _ - -15+20 | -20+£20 |- 1. -3.0+£0.0 0.0+28 .
Vernon-Fire Dept., Vernon, Rte. 142" " - -1.5+1.2 00+12 i “1.-20%£00.- 1. 00x16. .
Rte:142S & PondRd.; Vemmon -~ . | -1.5+£0.0 -1.0+12 | - ] .-1.0+2.0 1. 00+2.6 ...
Rte. 142 & Newton Rd., Vernon - -1.5+00 | -20+12 ° . Sl 2.0£3.1 .. 0.0£3.5 ..
Rte. 142 & Depot St., VI/MA Line, Vemon -0.5+12 . -1.0+12 | 2012 | 25+23 .
Gov. Hunt Rd. at Vernon Elem. School 1 05+00 | 0.0+1.2, 1 0.0+£1.2 |  1.0+1.6
Putney Utility Pole o *k '1.0£0.0 1 .20+£58 |. 3.0+59 -
Wllmmgton Utlhty Pole* v LRk LR . =20+£1.2 - 00+12.

* Collocated w1th A1r Samplmg Station ‘
Rk Statlons estabhshed in the second and thlrd quarters of 2005
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. TRITIUM IN WATER 2005
VERMONT YANKEE (CONNECTICUT RIVER)

_All tritium in water samples for the Year 2005 are within the expected historicél range.

- The historical range for trltlum in water is less than the detectlon limit. 'I'he samples for 2005 are less than
o the detectlon limit. ‘ :

. ‘As part of the water. samplmg effort an ahquot of the monthly water samples is analyzed for tritium

" (hydrogen-3). Two locations are reported monthly for tritium content from the Connecticut River (upstream

- and downstream of the nuclear power station). The samples are analyzed by liquid scintillation counting.
- The detection limit for tritium is 0 5 nC1/1 Reportmg units - are nanocunes/hter with 2 sigma (standard
"dev1at10n) value. -

 WATER
' (nanbcuries/liter)_

%Downstrea

SR R ()5

) January : <0.5
o Fe_bruary A <05

"March <0.5 -

~ April <05

. -May <05
- June |- '<0.5
Cduly <0.5

.. August. | = <05
- September | <05

- October . || = <05
~ November - | :7. '<05
|- December - <05
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© WATER SAMPLES 2005

All water samples for the Year 2005 are within the expectetl historical raage

The hlstoncal range for alpha is from less than the detectlon lumt to 15 pC1/l The samples for 2005 range‘, .
from less than the detection limit to 8.4 pCi/l. _ , :

The hlstoncal range for beta is from less than the detectlon limit to 15 pC1/l The samples for 2005 range -
rfrom less than the detection limit to 5.8 pCi/l. , :

Water samples are collected monthly from 8 sites. One gallori of water is placed in a re-entrarit beaker and )
analyzed on the gamma spectrometer System using a reverse germanium detector Usual spectra mclude X

primordial radionuclides. 4 priori detection limits are 3 pCi/l for alpha and 4 pCi/l for beta o
Reportmg units are p1cocunes per liter with 2 51gma (standard dev1at10n) value R

.....



WATER 2005

~ (picocuries/liter)

‘Beta 23+1.8 03+1.8 29+1.8 -03+1.7

Gamma * <LLD <LLD <LLD
February Alpha 7.5+1.2 1.1+14 1.8+1.6 1.1+14
Beta 2.7+ 1.8 2.1+1.8 0.5+1.8 1.1+1.8

Gamma ¥ <LLD . <LLD <LLD
March Alpha 6.7+1.2 08+1.4 3.1+1.6 0.5+1.4
Beta 49+19 " 1.8+1.8 1.8+1.8 28+1.9

Gamma . <LLD <LLD <LLD
April Alpha 72+12 1.2+0.9 06+0.8 0.8+1.5
Beta 29+19 02+09 04+0.9 -1.1+1.8

Gamma | ~ . * <LLD <LLD <LLD
May Alpha - 6.1 +1.1 -08+14 1.4+15 -02+0.8
Beta 47+1.8 28+1.7 22+1.7 1.6+0.9

Gamma * <LLD <LLD. <LLD
-, June Alpha - - 61+1.2 08+14 - 05+13 0.5+14
’ " Beta 3.1+1.9 1.7+1.8 14118 14+1.8

Gamma * ' <LLD <LLD <LLD
July Alpha " .47+1.0 - 06+1.5 1.1+15 - |1 16+15
Beta - 58+19 23+1.8 3.1+1.8 0.8+1.8

Gamma | = <LLD <LLD <LLD <LLD
August Alpha | - "62+1.1. -0.6+14 0.6+1.5 02+0.8
' Beta 42+1.8 - 25+1.8 31+1.8 12409

' | Gamma | - <LLD <LLD <LLD <LLD
September Alpha | . 64+1.1: - 0+14 1.1+1.5 - 0.6+0.8
Beta:w | = 49+19 0.6+1.8 1.7+1.8 0.8+0.9

Gamma' ok <LLD <LLD <LLD
. October. ...| - Alpha ~ | .--7.0+ 1.2 -~ 25%0.9 -21+£13 -7 09407
s Beta | 23420 -| 25%1.0 434207 | -0.8+0.9

: Gamma - | ° * .| <LLD . <LLD: | -<LLD
November Alpha.:|* 2-53+1.0 05+1.0 . - .09+1.0" - 04+1.0
R : Beta; -7 33+£23 7 0.1+1.1 | 02+11" -0.1+1.1
S .Gamma | ko <LLD ' <LLD = <LLD-
December. ..| Alpha: -.|. ..84+12" - 1.9+1.4 14+13 1. 03+14
IR Beta” "' 49+19 [~ 23+1.8 ©15+1.8 14+1.8

- kT <LLD ©. <LLD - <LLD




. .-WATER 2005

. ..- (picocuries/liter) . .

*" January ., ‘| . Alpha" | 09+1.7
.. | Beta .| 1.8+1.8 02+1.8 29+1.8 20+1.8
s e Gamma <LLD <LLD <LLD <LLD-
" February . | Alpha” | . 0.6+14 . 16+1.4 2.1+1.6
Lo | Betai il 02+1.7 e 09+1.8 1.7+1.8
i oo - Gamma ¢ <LLD <LLD <LLD
- March.. - | -Alpha’ | . 09%1.5 14+1.5 0.5+1.3 1.1+14
Lo . Beta ;| 09+1.8 32+19 -03+1.8 11+1.8
c oo o] ~Gamma <LLD- <LLD <LLD <LLD
April . | ~Alpha ™ | - 2.6+1.6 0.5+0.8 0.5+0.6 1.1+09
o - Beta .| -12%1.8 0.1+09 0.3+0.6 14+09
o o o |.Gamma |77 <LLD ~<LLD <LLD <LLD
-"May . | Alpha  |. 0.0+038 00+14 ° -0.6+1.4 06+1.5
.| Beta: |7 1.6+09 13+1.7 ° 2.8+1.7 32+1.8
S :Gamma |-~ "<LLD <LLD- <LLD <LLD
June - Alpha 0.8+14 08+1.4 1.6+14 03+1:3
Beta . 05+1.8 1.8+1.8 02+1.8 05+1.8
‘Gamma <LLD: <LLD. <LLD <LLD
July . ~ Alpha - 05+14 06+1.5 0.8+1.5 03114
< Beta . 26+1.8 23+1.8 20+1.8 09+1.8
o g ~Gamma <LLD <LLD <LLD <LLD"
August Alpha - 0.0+14 00+14 03+14 -0.6+1.4
Beta 09+1.8 14+1.8 29+1.38 29+1.8
: - Gamma <LLD .<LLD <LLD <LLD
September “Alpha 20+1.5 08+15 1.5+1.6 0.8+1.5
- Beta 14+1.8 06+1.8 26+1.8 1.5+1.8
S Gamma <LLD <LLD <LLD. <LLD
- October Alpha 1.1+1.3 0.6+0.7 0.5+0.6 08+1.2
' L .Beta | .34+20 09+1.0 1.1+1.0 -0.6+1.9
- Gamma |- <LLD "<LLD . <LLD: <LLD
November | ~Alpha | . 0.3+0.9 0.6+1.0 ° 09+1.0 03+1.0
' © | Beta.: 0.6 +1.1 02+1.1 04+1.1 -0.1+1.1
‘Gamma - <LLD <LLD- <LLD. <LLD
December “Alpha 14+0.38 05+1.3 03+04 1.1+13
. " Beta . 1.5+0.9 1.5+1.8 0.8+0.5 08+1.8
‘Gamma - <LLD <LLD <LLD <LLD

X Naturélly Occurring Radionuclides

** River was frozen at this location in February.

LLD =:Lower Limit of Detection
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