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ENVIRONIVIENTAL RADIATION SURVEILLANCE SUMMARY FOR 2004

ALL SAMPLES FOR THE YEAR 2004 ARE WITHIN THE EXPECTED

: HISTORICAL RANGE
Sample - . Hlstorlcal 2004
Media Range* e :
_ Air Filter Gross Alpha <LLD to 0.0071 <LLD to 0.0057
(pCi/m*)
Gross Beta <LLD to 0.0251 0.0078 to 0.0215
" Biota Plant o137 | <LiDto 340 <LLD
(pCike) | K40 | 2,000 to 13,000 2,660 to 8,880
% <LLD to 4,000 <LLD t0 2,570
Fungi . | Cs-137 750 0 9,000 1050
K-40 1,000 to 12,000 2400
Be-7 <LLD <LLD
| Cs-134 <LLD to 45* <LLD
Fern Cs-137 <LLD to 540 NS
K40 4,000 to 11,000 NS
" Be-7 100 to 4,000 NS
Honey Cs-137 <LLD to 200 NS~
K-40 300 to 2,000 NS
Be-7 <1LD NS
Fish Cs-137 <LLD to 100 <LLD t020.5
' 8 - K-40 1,000 to 5 000 2,180 to 2,580
Iodine Cartndges . I-131 - < LLD <LLD J
(pCi/m’) o |
Milk , 1-131 ‘<LLD <LLD
(pCi/L) ' |
- K-40 1,200 to 2,000

.1,330t0 1,570




B

. Samplé

| Media |

‘Historic\al

S0 Range* -

2004

Sediment
. eCkg)

"Cs-137° |

<LLD to 500

“<LLDto 109

-K-40 - . .

"~ 6,0001022,000

- 10,600 to 14,800

. Be-7

~_<LLD 15,000

<LLD to 1,040

| 60K

TSol |

T

"<LLD to 500

8610 137"

K40 .

- 7,000 to 20,000

11,800 to 14,300

.

+Be-7 . o

| <LLDto600 -

. Sediments™ .
- (pCi/kg) -

‘|~ Special Study N

— Be? .

~"<LLD to 3,000

<LLD1w0 1,770 |

T o0

~. <LLD to 2500

"<LLD to 254

K40 -

726,000 to 26,000

10,900 0 20,400 |

:Cs-137

~<LLD to 500

T39t0182

TLD
(mR/quarter)

Gross Gamma

Oto 12.5

Oto12

(nCi/L)

Tritium in Water

H-3

<LLD

<LLD

Water
(pCVL)

Alpha

<LLDto 15

<LLD to 8.9

Beta |

<LLDto 15

<LLDto 5.2

1LLD = Lower Limit of Detection

NS =No Sample

* Due to Chernobyl event.




AIR SAMPLES 2004

All Air Samples 'for the Year 2004 are ‘within the expected historical range.

The hlstoncal range for alpha is from less than the detection limit to 0.0071 pCi/m’. The samples for 2004 range from less than the detection limit
t0.0.0057 pCi/m’. :

The historical range for beta is from less than the detection limit to 0.0251 pCl/m The samples for 2004 range from less than the detection limit
to 0.0215 pCl/m :

An' samples. are taken at various fixed locatlons using a line powered plston type compressor operating at a rate of 1 cubic foot per minute
nominal.. The sample is collected on a fiberglass 2" diameter filter. Collection time is continuous with a nominal samplmg period of four weeks:.
The air filters are analyzed for gross alpha and gross beta usmg an alpha/beta propottlonal counter Results are reported in plcoCunes per “cubic
meter of air wnth 2 S1gma (standard devnatlon) value . 4

\ PRSI (picoCuries/CubicMeter)

‘ﬁ“ﬁ?ble»B"'ri"d

1t ?ﬁ;*%ff;a'a R s , : Alphais :
1/16 =2/11/04 - 00026+00009 ETE I | 3 0149+00018 00024+00008 00140+00015
"2/11-=3/25/04 . - 0.00294-0.0008 - | - 0.0160 £ 0.0013 - 0.0027 + 0.0006 .0.0149 + 0.0011

, 3/25-4/7/04" o000 <0,0020 00 "0.0116 +0.0024 <0.0016 - 0.0097 £ 0.0019 -~

1~ 4/7-5/12/04 | - .0.0038 +0.0010 - - 0.0145 +0.0014 0.0001 + 0.0003* 0.0010 + 0.0005* -~ -
5112 -6/22/04 - 0.0035+ 0.0008 0.0123 +0.0012 0.0032 + 0.0007 0.0115 +0.0010
6/22 -7/28/04 | - '0.0032+40.0009 - - 0.0115+0.0013 - . 0.0021 + 0.0007 - 0.0095 4+ 0.0011
7/28 — 8/26/04 . 0.0028 + 0.0009 0.0151£0.0017 - . . 0.0021 +0.0008 ~0.0128 +0.0014
8/26 —9/23/04 - 0,0024 +0.0010 10.0166+0.0018 " - 0.0024 + 0.0008 0.0116 +0.0013
9/23 - 10/13/04 . 0.0039 +0.0011 0.0215 + 0.0025 0.0026 + 0.0008 0.0143 +0.0018
10/13 -11/10/04 0.0038 +0.0014 0.0208 + 0.0025 0.0017 4+ 0.0007 0.0110 +0.0013
11/10 - 12/8/04 0.0035 +0.0011 0.0198 + 0.0020 0.0033 + 0.0009 0.0148 + 0.0015
12/8 - 1/10/05 0.0005 + 0.0043*** 0.0112 + 0.0080*** 0.0024 + 0.0007 0.0138 +0.0013




AIR SAMPLES 2004

(picoCuries/Cubic Meter) ~ =

¥ Sged | TR 4usrad iy i sHE by 30
‘ 1/16 2/11/04 ' 00034:1:00010 0.0150+0.0017- 00028:1:00008* : 00124:!:00014 |
. 2/11-3/25/04 0.0049 + 0.0009 0.0172 £ 0.0013. -0.0032 + 0.0007 - 0.0154 +0.0011 -
0 73/25-4/7/04 0.0026 + 0.0016 -0.0106 £ 0.0021 - -0.0025 £ 0.0014 - 0.0080+0.0017 - |

. 4/7=5/12/04 0.0038 £ 0.0009 0.0135+0.0013 - 0.0032+0.0008" | > 0.0110+0.0011 - -
. 5112 —-6/22/04 0.0028 + 0.0007 - -0.0085 + 0.0010 - -0.0023 +0.0006 - - . 0.0100 + 0.0010 -
L 6/22 ~7/28/04 . 0.0028+ 0.0008 -~ 0.0087 +0.0011 -0.0022 +0.0007 - - 0.0097 + 0.0011 - -
- 7/28 - 8/26/04 - 0.0023 + 0.0008 - © 0.0128 £ 0.0015 0.0030 + 0.0009 - 0.0123+0.0013 .

8/26 —-9/23/04 '0.0025 +0.0009 - 0.0124+0.0014 -0.0023 4+ 0.0008 - -0.0118+ 0.0013
- 9/23 - 10/13/04 0.0030 + 0.0009 0.0171 +0.0021 - -0.0031 + 0.0008 0.0142 + 0.0018
- 1.10/13 -~ 11/10/04 0.0020 + 0.0008 0.0113 +0.0014 0.0016 + 0.0007 0.0094+ 0.0012

11/10=12/8/04 | *+ - 0.0032 +0.0010 0.0181 +0.0018 0.0027 4+ 0.0009 0.0145 +0.0014

~0.0049+ 0.0011

* 0.0195 +0.0016

- [a2s=110/05 |

-+.0.0029 4+ 0.0008 - -

. 0.0135+0.0012. - |-



AIR SAMPLES 2004 -
(picoCuries/Cubic Meter)

—

0.0174 +0.0014

0.0031 +0.0009

s vgegaud*Bfémem (?rs | Eé :
il AL 1 1280 ok i WS MR S | R AR ~." § } X%F B T@ Elaehh i A
1/16 2/11/04 ' 00029:!:00009 . ' 00158:!:00016 0.00341—_00009 00117+00014
2/11 —3/25/04 - 0.0057 £ 0.0009 0.0176 + 0.0012 0.0032 +0.0007 - 0.0136 £ 0.0011
3/25 - 4/7/04 ~0.0025 £ 0.0015 -0.0109 £ 0.0021 0.0021 & 0.0014 0.0101 + 0.0020
4/7 - 5/12/04 0.0032 +0.0008 - 0.0133 +0.0012 0.0033 +0.0008 0.0122 +0.0012
5/12 = 6/22/04 0.0028 +0.0007 . 0.0112+0.0011. 0.0021 + 0.0006 . 0.0078 + 0.0009
6/22 —7/28/04 0.0021 +£0.0007 - . 0.0107 £ 0.0012 ~0.0025 +0.0008 0.0118 +0.0012
7/28 — 8/26/04 0.0032 + 0.0009.- - . 0.0141 £ 0.0015 0.0027 + 0.0008 0.0128 £ 0.0014
' 8/26 —9/23/04 - 0.0035+0.0010 ... - 0.0149 + 0.0015 0.0022 +0.0008 0.0099 + 0.0013
9/23 ~ 10/13/04 0.0036 +0.0009 - . 0.0169 + 0.0020 0.0031 +0.0010° 0.0165 +0.0016
10/13 - 11/10/04 - 0.0025+0.0008" . - .. 0.0111 +0.0013 0.0015 +0.0007 0.0101 +0.0013
11/10 — 12/8/04 0.0026 +0.0009- " .. 0.0178+ 0.0016 0.0028 + 0.0009 0.0159 +0.0016
12/8 — 1/10/05 0.0027 +0.0008 - .~ . 0.0148 +0.0013




AIR SAMPLES 2004
(picoCuries/Cubic Meter)

1/16 — 2/11/04 00025:!:00008 ‘00123:%:00014
2/11 -3/25/04 0.0038 + 0.0007 - 0.0131 £0.0010
_3/25-4/7/04 0.0016 + 0.0013 -0.0086 +0.0018
- 4/7-5/12/04 0.0022 £ 0.0007 . 0.0108 £ 0.0011
5/12 — 6/22/04 0.0032 £ 0.0007. . 0.0102 £ 0.0010 . ...
6/22 —7/28/04 0.0025 + 0.0007 0.0084 4+ 0.0010 .
7/28 — 8/26/04 0.0026 + 0.0008 .. 0.0117£0.0013 ‘
8/26 - 9/23/04 - 0.0022 + 0.0008 - 0.0119+0.0013 . .-
9/23 - 10/13/04 0.0028 + 0.0008 0.0150 +0.0019. .. .
10/13 - 11/10/04 0.0021 + 0.0007 - -0.0099+4+0.0012 .. | ..
“11/10 — 12/8/04 0.0028 + 0.0009 0.0139+0.0014 ... ..
0.0023 + 0.0007

12/8 - 1/10/05

- 0.0133+0.0012 ..



«aSample‘Pe" 3‘d 5|

‘AIR SAMPLES 2004
(picoCuries/Cubic Meter)

; Q,emon Elemenf

SRR VA IphateE B e
1/16 — 2/11/04 ] 0.0029 + 0,0008 3400015 0.0024 + 0. 0008 ~0.0141 +0.0015
211-3/25/04 | 00049200008 | 0.0158 £0.0012 "0.0042 + 0.0008 0.0166 + 0.0012

T3/25-477/04 | 0.0021.£0.0014 | ¢ 0.0088+0.0019 = T 0.0022 + 0.0014 - 0.0122 + 0.0021
T4/7—-5/12/04 " | 0.0027%=0.0008 - - | - 0.0115: 0.0012 0.0035 + 0.0009 0.0122 + 0.0013

T5/12—6/22/04 | 0.0021 % 0.0006 | 0.0108 £ 0.0011 0.0036 + 0.0008 0.0112 + 0.0010
6/22 — 7/28/04 0.0027£0.0008 . | 0.0105%0.0012 ’ e >
7/28—8/26/04 | . 0.0025 = 0.0008 - 0.0131£0.0014 w* **

8/26 — 9/23/04 - 0.0022 + 0.0008 . 0.0120 + 0.0014- o **
9/23—10/13/04 | ___ 0.0027 + 0.0008 . 0.0174 + 0.0020 _ T e
10/13—11/10/04 | 0.0017 + 0.0007. 0.0111 + 0.0013 o **

11/10 — 12/8/04 0.0031 + 0.0005 0.0112 + 0.0007 X **

k% %Kk

12/8 — 1/10/05

0.0034 +0.0009 - -

0.0154 + 0.0014

R

Tat




AIR SAMPLES 2004
(picoCuries/Cubic Meter)

1/16 2/11/04 00020+00007' 00118+00014
2/11 -3/25/04 0.0030 + 0.0007 . 0.0155 +0.0012
3/25 — 4/7/04. <0.0017 0.0090 + 0.0019
4/7 - 5/12/04 0.0031.4+ 0.0008 -0.0120 + 0.0012
5/12 — 6/22/04 0.0027 + 0.0007 0.0112 +0.0011
6/22 —7/28/04 0.0028 + 0.0008 . 0.0098 + 0.0011
7/28 — 8/26/04 0.0024 + 0.0008 -0.0130+0.0014
.- 8/26 — 9/23/04 0.0028 + 0.0009 0.0124 +0.0014
9/23 - 10/13/04 0.0027 £ 0.0008 0.0150+0.0019 ...
.10/13 =11/10/04 0.0025 + 0.0008 .. 0.0099 +0.0013 __ .
11/10 - 12/8/04 0.0022 + 0.0009 ... 0.0165 +0.0016
_12/8 - I/IO/OS 0.0024 + 0.0008 - 0.0153 +0.0014

* Fllter was seated 1mproperly in the holder
. **No Data ‘Available Sampling Station was recycled by BUHS Contractors S
***ngh error due to loss of electrlclty to air sampler resultmg in a total air volume of 142, 2 m for the penod
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AIR SAMPLES - BETA

0.03
0.02 -
0.01 -
0 . . —O—Winaham County
) Court
«Qg «’Qg \'QQ @Q «Q\ \9\ S N 9’\ 'Q"b «Q"b g Q‘b 9% cg“-’ . Q"’J QQ"‘ > & 81— Brattiboro State
S N & N F NS Sl -
. " Garage
DATE : --3- D&E/Henry
. . Transportation
—X¥— Power Line River

Crossing




AIR SAMPLES - BETA

—&—Renaud Brothers

| —®—Wilmington State

Highway Garage
* Vernon Elementary
School
~— Brattleboro Union
High School
—¥—Dummerston State
Highway Garage
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BIOTA 2004 -

.'AJl Blota for. the Year 2004 are within the expected hlstoncal range S
, The hlstoncal ranges for plant materlal ‘ R
: " Cesium-137* is less than the detection limit to 540 pCl/kg, '
- Potassium-40** is from 2,000 to 13,000 pCi/kg, .~ . .
Berylhum~7*** is from less than the detection limit to 4, 000 pr/kg

The plant sample for 2004 lxes w1th1n these hlstoncal ranges See table below. L

The hlstoncal ranges for fungl BN
:Cesium-137 is 50 to 9,000 pCl/kg, :
‘Potassium-40 is from 1,000 to 12,000 pC1/kg,
e Berylhum-7 is less than the detection limit, o
Cesmm-134**** is from Iess than the detectlon limit to 45 pCl/kg

vThe fungi sample for 2004 lies w1th1n these historical ranges See table below.

.o

Occasmnal samphng, most oﬁen once a year is done on forage or wild foods as avallable or needed.
‘Samples are collected (usually‘in the Northwest quadrant) within a mile or two from the facility. These -
‘normally consist of ferns (fiddleheads), edible ﬁ.mgl (Clavaria 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 reentrant
beakers and analyzed in the Gamma Spectrometer System using a reverse germanium detector. Usual
spectra include primordial radionuclides, archival Cesuim-137 and occasional cosmogenic Berylhum-?

Reporting units are picoCuries per kllogram thh 2 sigma (standard dev1atwn) va]ue

Vernon — Rte 142 Indian Point Park
(picoCuries/kilogram)

(eSS Season S g Bk Biotat i Cesinm<137:%:5{ i Potassinm-4 0 X 5|

fBEﬁlliﬁﬁi‘k&f 1%

Summer (July) , Fungi 1050 + 100 2400+ 100 ND
" Vernon — North of Vernon Elementary School
(plcoCurles/kllogram) :
L J«Seaso'*?’i%i’ni s Bl S v,Ces1um-,13'Z:izr *fl’otassmm-40 ’*Bé“fymuﬁf?«,gi’:
Spring (May) . Grass " ND . 6520+ 590 580+ 142.
Fall : Grass ND

- . 8880+740

2570 £ 300

(September)




SN
)

i l‘sSeasomif SRR

S g(’,’esiuﬂi?l

- BIOTA 2004

Vernon — Millel‘ Faﬁn Outside Milking Parlor
- (picoCuries/kilogram)

X ZPotassiuim40% %%

FBeryllinm-7:x %

| ND 7790 + 1840

_ND

Summer (June)

Vernon — North Side of Blodgett Road -

(plcoCurles/kllogram)
S Season i) "““WBlota%‘?:m “Cesitim-137.%5. CPot‘ﬁs"siﬁ“’ﬁf-ZO**..: EBerylinme7. 51>
,Summer Corn Stalks ND - 2660 +290 585+117
(August) '

' Samples were also evaluated for the radlonuclldes hsted below None were present in excess of the lower

limits of detectlon

"‘"’Radlonuchde';i‘m s «.LLDn w‘a*‘i‘w Radionuclld' R A LLDs«&Lfi*‘&’ T
Cr-51- . ' - 69 : -Sb-126 18
Mn-54 ‘ - 15 - 1-131 27
Co-56 15 - Cs-134- 58
Co-60 - 21 .. Cs-136 18
Zn-65 18 .| . Cs-137 - 5
Sr-85 . 86 - . -~ Ce-139 93
RwRh-103 . .32 - - Ce-141. - 98
Sb-124 ' 98

* = Arch1val atmosphenc testing _
** = Terrestrial radloact1v1ty
"k = Cosmogemc
**%% = Chernobyl event -

ND = Below Detection Limits - .
LLD = Lower L1m1t of Detectxon C

18 Ce-144




T o e e e
% .

VERLON
ELEHENTARY

.—.7‘2'

C)

CHARLES
HILL
rite

SCHOOL

prbbﬁﬁT'
FARML




FISH 2004

All Fish Samples for the Year 2004 are within the expected hlstoncal range

The historical range for Cesmm-137 * s from less than the detectlon l1m1t to 100 pC1/1\g ‘The samples for
2004 range from less than the detectlon 11m1t to 20.5 pr/kg ' ‘

The historical range for Potassmm-40** is from 1,000 to 5, 000 pr/kg The samples for 2004 range from
2,180 t02 580 pCi/kg. .

Two locations (3-4.Vemon Pond and 3-8 Route 9 Highway bn'dge) 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 loadmg into a reentrant beaker. It is
subsequently analyzed with a Gamma Spectrometer System using a reverse germanium detector.
Radionuclides detected usually inclide naturally occurring Potassium-40, Thorium and Uranium with -
_daughters, archival Cs-137 due-to former open atmosphenc nuclear tests, and occasional traces of
cosmogenic Beryllium-7. Reportmg units are picoCuries per kilogram with 2 sigma (standard deviation)
value. . '

_ Spring "
(pleoCunes/kllogram)

PR

ral Potassxum—40

\ “Wet. Welght, ’*;‘* |
- 344 . 20 5 +8.1 - 2580+ 340
3-8. : ND - 2390 + 320
Fall

(picoCuries/kilogram)

""‘*"Céiifi’m-l?: b Potassiumi=40
L e 1] * 5 ; e 3
3B 5 4g.WetWe1gh il b »«Wet Wei

ND T . 2250+300
ND 72180 + 290




 FISH 2004 '

/

Samples were also evaluated for the radionuclides llsted below None were present in excess of the lower
limits of detectlon (LLD) which are shown in pCi/kg. :

,xRadlonuchdef%q§'Z‘1'}L%]ZLD“'}*N : f T RadiEﬁu“i:lldeXSa@ ettty B D) Rt
Mn-54 - 15 I-131 27 o
" Co-56 . | 15 T Cs134 | 58 .o |
Co60 | 21 | Cel36 | - 18 [
. Zn-65 .18 - |- Cs-137 5
"S85 | 86, |~ Cel3 | . 93
RwRh-103 : 32 : . Ce-141 : - 98
Sb-124 L 18 L Ce-144 98

. * = 'Archlva] atmosphenc testlng
. ** = Temestrial radioactivity = =
. ND, = Below Detection Limit
. LLD= Lower Limit of Detectlon '
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IODINE CARTRIDGES 2004
All Iodine Cartridges for the Year 2004 are wnthm the expected hlstoncal range.

The historical range for 1od1ne-131 in a1r cartndges is less than the detectlon limit. The samples for 2004
were less than the detection 11m1t -

Air samples are taken at various fixed locations using a line powered 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
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 Chernobyl ; 1odme release was marked, 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 usmg areverse germamum detector. The nominal lower limit of detection is 2 x 10° K
pCi/l of a1r

e ernoi ‘High School

X X - X X -

X X - X X

X X X . X

X X X X

X X X X

X X X X

X X X *
August X X X *
September X . X X *
October X X X *
November X X X *
December X X X . *

’éﬁ”ple,Penod Brattleboro

1
3,

August
September
October
November
December

oy
=]
=
o B B B BT T B P P P

a5 e e |5 || 5| e 5 [ 5




'IODINE CARTRIDGES 2004

Guilford ilmingto

Highwa, :State

Garage Highway
January ToX X X X .
February - X X . X o X ‘
March X . X . X X
‘April X X X X
May X X - X X
June X X . X
July X X X X
August - s X X X - X
September - X - - X X X
October .9 - X X X
November X X X X
December - X X X X.
X - No Evidence of Iodme-131
* =No Data Avallable Sampling Statlon was recycled by BUHS Contractors
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MILK 2004
 AlMIlK Samples for the Year 2004 are within the expected historical range.

.The h1stor1cal range for Iodme-13l is less than the detection limit. The samples for 2004 are all less than

| ’",the detectlon hmlt

The hlstoncal range for Potassnum-40* is from 1 200 to 2,000 pCl/L The samples for 2004 range from o
L 330t01570pC1/L : o N

o ﬂ:Mllk samphng is performed at a frequency of once per- month The samples are measured placed mto.

? 'reentrant beakers and analyzed in the Gamma Spectrometer System using a reverse germanium “detector.

- “Usual . spectra mclude terrestrial. Potassium-40. The nominal detection limit for Iodine-131 is 10 .

o 'pxcoCunes/hter - Significant indications of the presence of any other radionuclides are investigated and . -

- ‘reported 1f found Reportmg units are plcoCunes per liter with 2 51gma (standard dev1atlon) value S -

: Blodgett Farm

(plcoCunesIllter)
L FE<Sam J)le Penodtm -Iodin°e2;131 uPotassxum-40*“
B January . ND 1480+ 130
.- February . ND - | 1500+ 120
March -ND - 1470+ 130
April ND . 1450 + 130
_May "ND . 1550+ 120
"~ June "ND 1540+ 130
- July ND 1330+ 130
August ND 1570 + 140
September ND 1480 + 130-
Qctober -~ ND 1510+ 130
November ND 1440 + 130
“December ND 1570+ 130




MILK 2004

* = Terrestrial Radioactivity
ND = Below Detection Limit

Miller Farm
- (picoCuries/liter)
[(3¥Sample Period 7a|-Todine-131:: Potassium=-40%
1 -~ January - . ND 1470+ 110 -
February ND 1530+ 130
March ND 1520+ 120
April " ND 1490+ 120 -
May ND 1540 + 130
_ June ND 1560+ 130
July ND 1500 + 120
August ND 1550 + 120
September ., 'ND 1510+ 120
October . ND 1430+ 120
November -ND - 1470+ 120
December . ND 1400+ 110
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SEDIMENT 2004

All Sediment Sample‘s'for_the Year 2004 are within the é;kpt::_pted'hist,orical range.

- The historical range for CeSium-137* is ﬁdm léss than the detection limit to 500 pCi/kg. The samples for
2004 range from less than the detection’limit to 109 pCi/kg.

The historical range for Potassmm-40** is from 6,000 to 22, 000 pCi/kg. The samples for 2004 range from
10,600 to 14,800 pCl/kg .

The historical range for Berylhum-7*** is from less than the detectlon limit to 5,000 pC1/kg The samples
for 2004 range from less than the detection limit to 1040 pCl/kg

Sediment samples are taken blannually in the sprmg and fall. A sediment sample is taken rangmg from
" approximately 0.75 to 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 bottle. The sample is' counted on the Gamma Spectrometer System using a reverse germanium
detector. A normal spectrum w1ll include primordial radionuclides with daughters, and archival Cesium-
137 from former open atmospheric nuclear testing. On occasion short-lived cosmogenic Beryllium-7 can
be discerned. Reporting units are picoCuries per kilogram with 2 sigma (standard deviation) value.

SPRING

(pCi/kilogram)
LR Site R ’%K’RCéEﬁ'iﬁ-B%.ww o Potassiumed0 -] s Beryliume7 s
3-3 . 85.5+19.4 - 10600 + 1300 - ND
3-4 . 60.3+15.6 10600+ 1300 = ' ND
3-8 - - ND. : 13800 + 1600 ND
FALL
_ . pCl/kllogram . . o
T Cesuﬁtxsvsm@r‘afasﬁummm e Beryllinnmed i
52.1+29.5 12400+ 1500 . 1040 +440
109 +47 " 14800 + 1800 ‘ ND . -
37.3+18.9 11300 + 1400 ‘ND




SEDIMENT 2004

Samples were also evaluated for the radlonuchdes llsted below None were present in excess of the. lower
© - limits of detectabxhty which are shown in pCl/kg ' - ~ :

v Radionuclidé e BT ﬁmmdﬁmmm LD
Cr-51 - E 69 C 'Sb-126 , 18
_Mn54 |15 e RI31- f t 27
- Co-56 15 o - Cs-134- 58
- Co-60 - - 21 - Cs-136 - 18
U Zn-65 0 | 18 - Cs-137 0 |- 0 5
- Sr-85 - 86 Ce-139 : .93
| RuRh-103 o 32 Ce-141 . : 98 .
Sb-124 = | 18 . .|, . Ce144 - -} - 98

; * = Archwalatmospherrctestmg E
- . —Terrestnalradloactmty LT T IR B e e B
- ,*** - Cosmogenic o

. ND = None Detected = S
- ':LLD Lower Limit of Detectlon D
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SOIL 2004

All Soil Samples for the Year 2004 are within the expected historical range.

The historical range for Cesium-137* is from less than the detection limit to 500 pCi/kg. The samples for
2004 range  from 86 to 137 pCi/kg.

The hlstoncal range for Potassmm-40** is from 7,000 to 20, 000 pC1/kg The samples for 2004 range from
11,800 to 14,300 pCi/kg.

The historical range for Berylllum-7*** is from less than the detectlon hrmt to 600 pCl/kg The samples
for 2004 are less than the detectlon lxmlt

Occasional samphng,' most often once a_.year, is done on other soils as available 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 bottles
and analyzed on the Gamma Spectrometer System using a reverse: germamum detector. Usual spectra
include primordial radionuclides, archival Cesuim-137 and occasional cosmogenic Beryllmm-7 Reporting
. units are picoCuries per kilogram with 2 sigma (standard deviation) value.

Northwest Corner Vermont Yankee Fence _

(plcoCurles/kllogram)
EREISeaso éi*'CéEii”ni*i:l37x~:’ﬂ. i Potassium-40.1; wBeryllluni- k¥
Fall (October) 86.1 +25.4 11800 + 1400 ND :

Miller Farm Outside of Milking Parlor
~ (picoCuries/kilogram)

;‘L‘ Seasonm, | Césium=137%4] i Potassium=40 7| i Beryliam=7 %
Summer (June) - 137+25 | 14300+ 1700 ‘ND




" SOIL 2004.

- Samples were also evaluated for the radlonuchdes hsted below None were present in excess of the lower
hmlts of detectablllty which are shown in pCl/kg Lo Do tnand o .

m-\Radlonuchdei‘tz% ﬁ&?}‘ 7 LDW R’ii“dl’d“ﬁﬁchde iy o
Cr-51 69 - Sb-126 :
Mns4d |15 [ " TI31
Co-56 : S 15 Cs-134 -
Co-60 21 " Cs-136

" Zn65 | 18 - | " Cs137 -
Sr-85____ 86 Ce139 |
RwRh-103 | . . 32 | Celdl
"~ Sb124. | . 18 | Celdd

X —‘Archxval atmosphenc testmg _-‘ » g . - o ) . i
R L Terrestrial radioactivity T T T e
*** = Cosmogenic R T TR P R SR S P
- ND = Below Detection Limits
LLD = Lower Limit of Detection
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SPECIAL STUDY - SEDIMENT 2004 -
VERMONT YANKEE - NORTH STORM DRAIN OUTFALL

All Speclal Sedlments for the Year 2004 are within the expected hlstorlcal range ,,;

The historical range for Berylhum-7** is from less than the detection limit to 3 000 pr/kg The samples
for 2004 range from less than the detection limit to 1,770 pCi/kg. . .

The historical range for Cobalt-60*** is from less than the detectlon hmlt to 2 500 pCl/kg The samples
for 2004 range from less than the detectlon hnut to 254 pCl/kg : o L :

The historical range for Potassxum~40**** is from 6,000 to 26 000 pC1/kg The samples for 2004 range
“from 10,900 to 20,400 pCl/kg ' . o

The hxstoncal range for Cesium-137***** is from Iess than the detectlon llmlt to 500 pCl/kg The samples
for 2004 ranged from 38.6 to 182 pCl/kg : - o

Special sedlment samples are taken blannually in the sprmg and fall ‘A sedlment sample is taken rangmg

. from approximately 0.75 to 1:25 kilograms from the Connecticut River at up to 40 separate locations ina

grid around the discharge structure. The sample is dried, weighed on‘a top loaded balance and placed in a
500 milliliter HDPE 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 archlval
Cesium-137 from former open. atmospheric . nuclear testing. ' On occasion short-lived cosmogemc
Beryllium-7 and Cobalt-60 can be dlscerned Reportmg umts are plcoCunes per kilogram with 2 sigma
(standard deviation) value : - . '



. SPRING 2004 - - -

-(picoCurie/kilogram) o

Loca rylliin £l3iCestum 1371
S-1 ND + 172+ 44
S-2 ‘ND - - 89.8+22.2 16500+1900 .| 120+ 28
S-3 R a * % -
S.4 :* * . * *.
S_S . %* ) o % e . %
T-1 . ND ND 10900 + 1300 38.6+143
T-2 - ND "ND 13800 + 1600 102 + 27
T-3 ND ND 17200 + 2000 176 + 42
T,4 ’ : ’*_ . oL % EESTINE %
T-5 ok k. T x *
U-1 - ND._ - ND 11700 + 1400 '80.3 +26.4
U-2 . ND ND 15700 + 1900 139 + 36
U-3 ~ ND__ ND 15400 + 1800 116 + 27
U-4 ND . ND 16900 + 2000 80.4 +.28.9
U-5 '_-:* ) C ok ’ % . % .
V_l - * ) % % %k
V_z - '# ’ %k %* %
V_3 % . ; * %k *
V-4 ND. " ND 18300 + 2100 106 + 29
V-5 ND . ND 13900 + 1700 109 + 28
W_l ,* . %* ] %k *
W_2 3 : .‘ %k - %k .
W-3 - * ' R . * * _
‘W-4 ND . - ND 15100 + 1800 117+ 36
W-5 "ND ND 15000 + 1800 121 + 37
X-1 * T x| < % : *
X-2 T o* R . % T *
X-3 T B ¥ T

X4 I Ty * *
X-5 % 7 * %
Y-1 R T % * *

Y2 %* * * . *
Y-3 " % * *
Y4 T = i >
Y-5' D R * *
7Z-1 o % Tk % *
Z_2 ) ”* * %k *
Z_3 o % * . _* %*
Z_4 * % * %
Z_s * . * %* 3




" SPECIAL STUDY — SEDIMENT 2004
VERMONT YANKEE - NORTH STORM DRAIN OUTFALL

.0 FALL2004
Lo (piquurie/kilogram)':j 7

¢ailocationa | 5 Beryllium-7:=51#Cobaltz60 &5 :2Potassium-40 3 y s

' S-1 ) - ND - 1. ND 19200 + 2300 . 141+36 S
S22 - ND - ND 18800+2200 |- 155+41 |
s3 . | * Cx x| e |
s4 [ - * L+ R T R

: S_S ‘t.’* . o %k - % " ‘fi *

T-1 . 1770 4+ 390 - ND 12900+ 1500 | - 134+28
T-2 ~ ND - - ND 17700+2100 | 168+34
T-3 ND ‘ND - 17700+ 2100 |  164+34
T-4 ok Lk T R B
T_S . :‘ . * R * - L * : i v R 3 .
U-1 = |:72905+247. e\ E 15500+1900 | .114+30 -
U-2 . '‘ND : - 254 +29 17000+2000 | 110431 |
U-3 .. - ND - ND 20400 + 2400 | 158 + 40
U-4 ~ND " ND 17700 +2100 |  182+43
U-5 * * N T ox
V-1 * —* * *

) i S ko * *

V-3 * .ok Ok * _
V-4 ND - ND 16700 + 2000 118 +42
V-5 ND - ND 17000 + 2000 | 103 4-28
W_l ‘* ok L % : . %

W_2 .-f,* B , % . ' % .

w_3 . . %k %k . . : %k .

. W4 - ND ND 16700 + 2000 - 125+35
"W-5 - ND - ND 1530041800 | - 107+25
X-1 * .ok R E
X2 * Lk * *
X-3 Co% * * %k
X-4 - % % * *
X-5 * * ko *
Y-1 " R T *
Y-2 * * * *
Y-3 * - * * *
Y_4 %k * % %
Y-5 %, * * *
Z_l . % . % %k ) *
Z-2 o ™ . %k % %*
7-3 ok * " *
7-4 * * * *

. 7-5 * L * ok *



SPECIAL STUDY — SEDIMENT 2004

Samples were also evaluated for the radionuclides hsted below. None were present in excess of the lower

limits of detectablllty which are shown in pCl/kg

* = Location not included for samphng
** = Cosmogenic
*** = Hot particles from Vermont Yankee Nuclear Power Plant
*¥** = Terrestrial radioactivity ' :
“*kxkx = Archival atmospheric testing - -
ND = None Detected
LLD = Lower Limit of Detection

' ;:?“‘**R?dlﬁ'h“ﬁéhde ‘LDEE ’Radl'é"lfu”?:hdef B N B PR
Cr-51 69 - Sb-126 18
Mn-54 15 1-131 27
Co-56 15 Cs-134 58
Co-60 21 Cs-136 18
Zn-65 18 Cs-137 5
Sr-85 86 Ce-139 93
Ru/Rh-103 32 Ce-141 98
Sb-124 18 Ce-144 98




' APPENDIX A .7

| RADIOLOGICAL SAMPLING PROGRAM OF BOTTOM SEDIMENT '
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THERMOLUMINESCENT DOSIMETRY (TLD) DATA 2004

All TLDs for the Year 2004 are w1thm the expected hlstoncal range.
The annual exposure at the boundary of Vermont Yankee is less than 20 :!: 5 mrem for 2004
The hlstoncal range for TLDs ranges from 0 to 12.5 mR/quarter The samples for 2004 range from 0 to- 12 0 mR/quarter

: _Thermolummescent detectors are provxded to the State of Vermont by Proxtromcs Inc and are. deployed for a’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. cumulatlve energy exposure experience. Vermont hias forty selected locations where direct radlatlon levels are measured for.
Some of these sites are located ‘where other types of samples are. taken (e.g. air, milk, ‘water, etc) Levels of dlrect radiation from the natural

' envrronment are routmely detected at each site: Reportmg units are mrlhRoentgens/quarter with 2 sigma (standard devnatlon) value. The

exposure above background, as listed below, is the exposure for each location minus the average of the exposures at the Putney Town Clerk’s
Office in Putney and the Vermont State nghway Garage in Wllmmgton

The reportmg format for TLD exposures w1ll change in 2005 such that the data produced by the Vermont Department of Health, and that of
Vermont Yankee, can be more easrly compared Addltronally, we anticipate some potential change in the readmgs themselves due to our -
~ adoption of a new type of TLD, an increase in the number of chips utilized at each station, an increase in the number of TLD stations which
will mvolve addmonal locatlons, the use of a new laboratory for analysis and changes in background TLD stations. Lastly, the 2005 report will

incorporate the use of'a ﬁxed background exposure rate. These changes should provxde us w1th more accurate data greater quality control and
more readrly comparable data e N




S, W‘ r;Location‘.*{ «f:"l‘z"“ : ”‘r3rd‘Qti' ek Qg
Mlller Farm, Vernon N ' -1.2+1.8 25+26 | -22+1.3 0.0
Elementary School Exterior, Vemon * 14+23 . =2.0+7.0 0.7+0.2 . 2.1
~Elementary School Interior, Vernon 59+49 4,7+ 3.6 44+1.3 19.4
VY North Fence, Vernon + -0.6 +2.0 1.5+1.2 - 3.7+2.4 5.8
VY Parking Lot Fence, Vemon : +0. 1.5 +0.7 - 6.1+09 | 12.04+3.0 24.9
Dummerston State Highway Garage (IFO)* -1.5+34 -7.2+0.0 -5.5+1.2 - 31+1.3 3.1
| VY Southwest Fence, Vernon 1.4+0.5 -34+1.1 - -7.54+2.0 04+12 1.8 .
| Renaud Bros. (Puffers), Vernon* 02+22 -41+41 | -3.4+03 . 3.54+0.6 . .37 -
... .| Tyler Hill & Franklin Road, Vernon -1.8+3.6 04+21 | 13+24 24+08 3.7
| Power Line River Crossing, Vernon * 24+26 - 22+18 |, 3.0+1.0 | 39+24" 6.3
.. | Blodgett Farm, Vetnon ' -2.5+1.7 -2.7+02 48+14 ] 06+14" 0.6
... ..| Brattleboro U.H.S., Brattleboro* . -1.7+2.4 P I VDN TRV T PR A
Henry Transportation/D&E Tree, Guilford * -09+1.3 S.1+1.5 -34+1.1 l 5 + 1 8 IS5
Guilford Town Highway Garage, Guxlford *|. . -214+36 . | -07+13 C -41+1.7- ] 3.1+09 : 3.1
--| Evans Farm, Guilford- . = . . : 1.9+0.1 . -3.1+01 ..} -3.6+20. ) -04+13 |.. . 1.9 . .
;< | Putney Town Clerk, Putru -1.2+1.0 -15+14- 4 - -21+24 . | --14+07 |.. .-0.0. ;. .
1 | State Highway Garage, Wx]mmgton *. 1.2+0.0 15400 7] 2201451 - |-.14404 | 62, |
- | West Brattleboro State Police* -0.74+04 53404 .|, --27+2.8 - |.-23+26. | . 23 o
‘| Windham County Courthouse, Brattleboro* 0.4+0.2 80433 | . -41400~-|. -56+05.|. - .04 - --f . .
‘| Smead Lumber, Vemon: -~ -~ -3.7+0.7 . 01+34-- - 27+4.0: |08+ 1.7. ). 3.6 |
Rte. 142 N & Pond Rd., Vernon -25+1.0 S53+11 | -48+4+1.1 3.1+2.2 o 3.1
- i1 Engle Dr., West Rd., Vernon == = ..« -1.940.0 -42+06.(.701+3.0:|.-0.1:+34: | 0.1 .
Fairman Rd., Vernon . - 1.0+1.8 -5.6+0.3 -04+25 ~| 20+10 | - -3.0
| Pond Rd. & Houghton Hill Rd Vemon -0.1+1.2 -0.5+18 | »-4.842.0 52+1.0 - 5.2
Rte. 5, Wolosko, Guilford (10) 1.3+0.5 1.6+ 0.2 -0.8+3.2 . 3.0+1.0 - 5.9 -
| Rte. 5, Andrews Cemetery, Gliilfo’rd (40) -0.5+0.1 -0.8+ 1.1 -0.2+53 1.4+19° 1.4

EXPOSURE RATES
(milliRoentgens/quarter)
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EXPOSURE RATES 2004
(milliRoentgens/quarter)

3 Moniiye e YRR
AR ¢$:¥EAR§;2:-@¢-.

= C_‘ol_located‘wi"th' Air Sampling Station ~ *
** =No Data. BUHS TLD was recycled with the Air Sampling Station.

N T R e o] [ e Qtr‘“ a2t QI [ 3rdiQtr iR %imth QLN

Rte 5&Tkaczkuarde Gullford(ll) -1.04+2.0 | -l 6_4;08 . =3.140.5 1.4+ 0.6 1.4
Tyler Hill Rd., Vernon -. . . =1.7+1.5 -01+08 | - 08+38 | 35+04 4.3
Rte. 142 N of Transmission Line; Vemon | 28+1.7 ~40+2.3 -5.140.8" 0.6+02 - 0.6.
‘Rte. 5 & Guilford Ctr. Rd., Guilford (14) -2.1+0.7 -1.0+3.6 1.1+1.2 20+04 3.0
Guilford Ctr Rd. & Tater Rd., Guilford =3.7+3.2 -6.1.+ 0.7 -0.5+0.6 1.5+04 1.5
Weatherhead Hollow & Stony Hill Rds, Gfd | - -0.4 +0.4 -4.8+0.5 -1.8+2.0 1.9+1.6- 1.9
Huckle Hl]l Rd. N of VI/MA Border » 02+1.7 3.6+2.7 21+14 | 61+21 9.9
Vernon ' ' . ' } '- _
Dummerston School Dummerston Rte 5 -3.2+0.7 - S57+1.3 . -7.3+3.6 42+0.1 42
Pond Rd., Vernon Rec. Area, Vernon -~ -2.1+1.0 -5.7+0.3 5.7+ 1.1 0.6+ 0.8 0.6
Vemon Fire Dept., Vernon, Rte. 142 07+1.2. -4,1+2.2- 03+39 | 19+12 2.9
Rte. 142 S & Pond Rd.; Vernon® -1.8+0.8 -3.8+1.0 -3.8+1.2 3.1+1.0 3.1
Rte. 142 & Newton Rd., Vemon - -3.9+3.0 -53+2.8 -39+ 1.0 2.1+04 0.0
Rte. 142 & Depot St., VI/MA Lme Vernon -1.0+2.5 2.5+3.0 2.2+3.3 1.9+ 0.0 4.1
Gov. Hunt Rd. at Vemon Elem. School - -02+1.3 -3.6+1.2 -.-3.4+0.0 7.4+ 1.6 7.4
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. TRITIUMIN WATER2004 L
VERMONT YANKEE (CONNECTICUT RIVER)

_All Trltlum in Water Samples for the Year 2004 are ‘within the expected hlstoncal range

The historical range for tr1t1um in water is less than the detectlon llmlt “The samples for 2004 are less than
-the detectlon Timit. : . . -

As part of the water sampllng effort an ahquot of the monthly grab samples is analyzed for Hydrogen-3
Two locations are reported monthly for Hydrogen-3 content from the Connecticut River (upstream ‘and .
downstream of the power station). The samples are analyzed by liquid sclntrllatlon counting. The detection
limit for tntlum is 0.5 nCi/l. Reportmg umts are nanoCunes/hter W1th 2 31gma (standard devxatlon) value.

WATER
(nanoCurres_/hter) .

Wiistream
January " - <0.
February | . <05
March <0.5
April = " |" <05
. May .- <05 -
_ June < (.5
o July ] <05
... August . - <0.5
“September - |- .. <05
" October - - <05
- November | =~ <05
December | <0.5°
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WATER SAMPLES 2004

All Water Samples for the Year 2004 are within the expected'ii‘iﬁtorical‘range

The hxstoncal range for alpha is from less than the detection limit to 15 pC1/1 The samples for 2004 range
from less than the detection 11m1t to 8.9 pCi/l. .

The historical range for beta is from less than the detection limit to 15 pCi/l. The samples for 2004 range |
from less than the detection limit to 5.2 pCi/l. -

Water samples are collected monthly from 8 sites. One gallon of water is placed in a reentrant beaker and
analyzed on the Gamma spectrometer system using a reverse germanium detector. Usual spectra include
primordial radionuclides. Reporting units are picoCuries per liter with 2 sigma (standard deviation) value.




- WATER 2004
.(picoCuries/Liter)

1 68+12 ] - <24 - | . <24
. 48x18 [ <28 | '41%18

 '5Ai10 f<23f¢;§ﬁfﬂ<23v‘.
32420 - <30 31419

S3+1.1° <27 | <26
s | <31
ok, - <y ND Lo : ND "

TSEEILL | 2AxIT | - <25 |

64+11 | . <14 <23
<31 18410 5.4+ 2.0
3 B

65+12 <2.7 T <27

June
' <238 - <28 <28

4811 | <28 T <29
44+19 <29 <29

July

89+ 14 12+16 03+1.6

August*** '
' 48+1.9 1.1+1.8 28+1.8
* .

6.1+1.2 -03+1.6 09+1.6

September
' 40+19 20+1.9 02+1.8

‘October 89+13 03+15 06+1.6

40+1.9 22+1.9 14+1.8

59+12 2015 1.1+14
49+18 1.1+£1.7 26+1.8
%* .

November

71412 22114 1.1+14

December
' 3.1+1.8 ' -1.5+1.7 1.9+1.8




(picoCuries/Liter)

WATER 2004

gy R W

e

WerlinesEe onn.River;:
January Alpha <24 No Sample
Beta <28 Taken **
Gamma ND
February Alpha <23 No Sample
Beta <3.0 Taken **
Gamma ND
March Alpha <2.6 <2.7
Beta <3.1 <3.1
Gamma ND ND
April Alpha <15 Lab Accident
- Beta 21+£1.0 Sample Not
Gamma ° ND Analyzed
~ May Alpha <24 <14
o Beta <3.1 . <1.6
. Gamma ND ND .
- June’ Alpha <25 <2.7
Beta <2.8 <2.8
Gamma ND ND
July Alpha <3.0 <2.8
Beta <29 <29
4 Gamma ND "ND
August*** Alpha 1.0+ 1.7 03+1.6
. Beta 3.6+1.8 23+1.8
Gamma ND ND
September Alpha 25+1.8 . 09+1.7
: Beta 1.8+1.9 14+1.8
. Gamma ND ND.
October Alpha 1.4+1.6 " 0.0+1.5
Beta 3.7+1.9 1.0+1.8
. Gamma ND "'ND
November Alpha 0+1.3 1.1+1.4
= ' "Beta 1.1+1.7 33+1.8-
: Gamma ND "ND
" December | - Alpha 22+14 Y 1.6+14
' Beta 1.0+1.8 - 07+£1.8¢
Gamma ‘ND ~ ND -




WATER 2004

= Naturally Occurring Radlonuchdes
. = River was frozen at this location in both January and February .
% = ‘Data from VDH Laboratory requested to be reported to VDH Radlologlcal Health in the format of

‘the actual measurement and 2 standard dev1atlons

' ND = Below Detection Limits

A Priori Detectlon Limits:. Alpha 3 pC1/L : LR
: ' Beta 4pC1/L T S o T T
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