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a9 2-3. A ey 29

Decay Curve for Tritium

Amount of radiocactivity ws time
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SLi + n (any energy) — 3He (2.05 MeV) + 3T (2.75 MeV) : exothermic reaction
ZLi + n (higher than 2.466 MeV) — 5He + 3T + n : endothermic reaction

9B + n (high energy) — 23He + 3T

2D + n — 3T : neutron capture, (0.52 millibarns)
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12N + n (fast neutron > 4.0 MeV) — 12C + 3T

T3 AFaas 'Y (solar flare)oly oA A FE5%H7]%= st
0.1 tritium/cm?/seco]th. A, FA2A7F E2AT A Ak =
gt AtEaart AP E7E g

O + n - 3H + "N
““N + p — *H + products

'O + p — *H + products

A d Axol FTAATE WSSt dl7] Folld AAEE Fe Az
2,500 atoms/m’el™ 20114 7]% A+ NEF4e =5LS 1275 PBgoltHE
2-1).

3E2-1 A B s Hd ] BE B AT T

Nuclides Global Production Rate Global inventory
Per unit area (atoms. m>.s™) (PBq.y?) (P.Bq)
°H 2500 72 1275
B 810 1960 413
R 450 0.000064 230
b 25000 1.54 12750
“Na 0.86 0.12 0.44
“Al 1.4 0.000001 0.71
5 16 0.00087 0.82
2p 8.1 73 41
*p 6.8 35 3.5
g 14 21 7.1
*cl 11 0.000013 5.6
A 8.3 31 42
“Ar 56 0.074 6
K 0.01 1.7x10* 0.005
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W A EZE A HEE 25/100,000 cellse] TH2.4]

MErae Axd 4F Mg YKo A vustd ohgn 2ok QAo
ZAetE YK Az o2 RE dxZo] Wi HEe 7k 180 pSvelBE o]
of W Axd AHF Wi 2/100 cellsolth. wabA 20 Bg/Lel A5
Ao EA3H= YK Gkl Blsha v)§- wing &

lo
e
o2
o
rlo
N
re
)
o
il
o,
X

= (1/630)°] vt

MHEFaCHE SA4e 43 Ay 3L ofyAw 45 W7 - e
A2 AFE3t= CANDU (CANadian Deutrium Uranium)® @AFZ oA o} 2
o7 APEH F2 Eolv FF7I(HTO)Y FHEzE g X344 =
2 AAY ga7F ks o] Fold 4 glo] AdAE] AWy Fe] 7]ost
A Ha ole wet Asaiel o3 TR Al AAAY 9FAAFS A
T A9 g oF 20~30% HAEE AA S AT AW FFAIT

Al
=2

ZEA

o

Ful o= Ao 7]odatA =
= At ¥F+= 20~100 um F71¢] 9 (epidermis)¢} 1~3 mm F7] 9
219 (derma) 2 A=l e HFSS oA e 9 FEELS of
|3t= EAAE(target cel)E= %39 7| A=y Ay Zowt EA4322 At
THro AR E BHANE =2 $ gl7] wEold
AAN e AFEFie AW AARAFTO FAhAYAS gAHo=
(metabolically) *|8&th AU ArasFae] diAlel B+ $8t4 A3 FE

o] 4 maximum track length= 6.0 um)

N



of web #9wed AAUe FrdAe 2P gt Ax, Ax, 9l E
=% Aag 4 ABEel AFA oA P2 ABY FFFLE A

3715 s A 4d 3 (exchangeable bound tritium)o]ghal o} AESAe

“
Lok AAEAY] waek AgEo e it uAA R Agd 5 A
o

gtaol AdtEd Asaas gGA AAHA ZFed ol AskE HA A
st 57} A5 4 A3dH(nonexchangeable bound tritium) =¥ 7|2

2421 B3I (enzymatic breakdown) WHeo=zrk a2 4 v}t OBT ¥

5
go] A& gl At hset ddHew Ags & ¢ s Wy

Tritium Compounds - Insoluble Compounds, Labeled Organic Compounds,
Labeled DNA Precursors® 37} W2 F23 4= 9o o|F Tritiated
Water (HTO)Ol 93 Zo] 435t v Euadze] Ao frrs 244

Q o
J

°
o
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¥ 22 AEsael mol shed 9 PASH 540
= 4 ~

Half-life 1235 y

Decay constant 56x1072 y!

1.780x107% ¢!

Nuclear recoil (*He)

Recoil energy
Excitation energy

0 -3 eV
~ 11 eV

Characteristic of B

Average energy
Maximum energy

Average track length (water)

Maximum track length (water)

Maximum track length (air)

Lineal energy (peak)

Lineal energy (range)

5.685 keV

18.6 keV

0.56 um

6.0 pm

O mm

~ 3 keV pum*
0.03 - 8 keV pm!

“Modified from Okada and Momoshima (1993).

¥ 23 AFTLd Fa 04 54

& A4 T A
Half-life 1243 y
Specific Activity 9,545 Ci/g
Power Density 0.328 W/g

Activity Density

T, gas, latm, 0 C

T, gas, latm, 25 C

2.589 Ci/em®
2.372 Ci/em®

* http://www.hfbr.bnl.gov/hfbrweb/h1079t2.gif
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Effective half-life (human)

First component 10 d
Second component 40 d
Quality factor 1.0
“ICRP 56 (1989).
g9 E 2-4 AF5a0 ABAA 54 2oFF oy oheld ¥ 25
= HTO Fulel 4552 Al 43 A BESHY wgy] a7d98 a9

3 2-5. HTO AFel w& A ol A5a AA wztr] a4 23

Number : : _1i *
i, . Duration of Biological Half-life (d)
clerence the study | TBW | OBT, | OBT,
Cases
Butler and Leroy (1965) | 310 - 4-18 - -
Osborne (1966) 30 - 6.4-14.4 - -
Sanders and Reinig ) 415 6.1 934 244
(1968)
Snyders er al. (1968) 1 255 8.7 34.0 -
Balanov et al. (1974) 6 300 12 32-76 -
Pinson and Langham
9 - 11.3 - -
(1980)
Rudran (1988) 8 280 3.3-7.7 | 31-131 -
Trivedi et al. (1995a) 8 300 5.0-12.8 | 58-104 -

* Modified from Trivedi et al. (1995a); TBW, tritium in body water; OBT;, tritium in

OBT(Organic Bound Tritium) fraction 1, OBT,, tritium in OBT fraction 2.
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¥ 2-6. Aerad AEHIZ=ALD F FEF7F s=(DAC)
& 9 A #
& = Azr = v} 7] 5 ¢ Azt v 4= %2
s}ab e AATE 27T sEMESae7E|  gax gy |(HAT=EpIERAE
Bq Ba/m3 Ba/m3 Bq Bag/m3
GAAESal AStE B 27} AdhE
et L STE L IEH09 | 3E+05 3E+03 |L° T PRYE) poo | ameo7
G555 2£3h =
G71H e AgH - Fr1How AgH|
H-3 RESYN 5E+08 2E+05 2E+03 RESYN 5E+08 2E+07
G A& H Y AEsTra 1E+13 5E+09 4E+07
Gatsaart A3 dg | 1E+11 5E+07 4E+05
QA3 1A A2014-34F WA E Sol w3 71F WE 3
2. 4945 =
= o 1= 3L 3 =] I~ =
HEsad o URYE Aggsts daAE 4EFLe 4Y9%e
\ =] T < - o
mdo] " e3d ICRP 784 Al&sta A= HsFad Aydss L
ofzle) 19 259 2},
HE | P &=
(Stomach) (= (Ingestion) 2l= 499 — s
i i -$<:l:j= , (Ewxtra— (Inhala‘tlor‘l)
necuon Thoracic - .
=2
&k @ Region) T m =l A
(small
Intestine) l ol = = Al - s
-~ (transfer compartmentl |
CHErer s *ccﬁr%b.‘n‘J .
(Upper _ -
Large |4 oz |w 2 EF €5 =o
Intestine) (Comp. 2 (Urinary (Thoracic <::I(Inh‘ﬂlgltion)
Bladder) Fegion)
A 3 .
i - (Comp. 3) -
CH & 5= 45 (Urine)
(Lower |, CHY (Feces)
Large
Intestine)
a9 2-5 s a4ad AedEs 29 (ICRP 78)
T4 IAEE, FH, Aa, 2 Eae] ok dvistd A4 md



TAEAIAY S DA E AFFLE EHA T F UAEE ST he
G A H WE fEAHE S AFAS(dose coefficient) = A AL QLo
M Aol @ fFolo Aol kel TFel 93 FdH AN 2T <
A dHY AFATE ofel mell AASAT of&

HE 4000~8000 Bqg Efrdta e AQAWALEZD YKy AdFUAAE
2ol Bl s Fo MEdAFo= nust 2 ]

o] AL-E 7FASE Zrolt}.

AT [mSv-Bq ] | H-3% Y] [times]

H-3 6.20E-09 1.00E+00
K-40 2.10E-06 3.39E+02
Co-60 1.00E-05 1.61E+03
Sr-90 1.60E-04 2.58E+04
1-131 7.40E-06 1.19E+03
Cs-137 4.60E-06 7.42E+02
Th-232(F) 1.10E-01 1.77E+07
Pu-239(F) 1.20E-01 1.94E+07
3 2-8 4% 7, ATAAA g AEAS Bl

35 AFAF [mSv-Bq'l | H-3% ®]3L [times]
H- 1.80E-08 1.00E+00
K-40 6.20E-06 3.44E+02
Co-60 3.40E-06 1.89E+02
Sr-90 2.80E-05 1.56E+03
1-131 2.20E-05 1.22E+03
Cs—-137 1.30E-05 7.22E+02
Th-232 2.30E-04 1.28E+04
Pu-239 2.50E-04 1.39E+04
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& 2-9. ool Al ~ 7A) 71, Yl ogk A#AS vl
3 AEAS [mSv-Bq'l]l | H-3% H] 3 [times]
H-3 1.10E-08 1.00E+00
K-40 7.50E-06 6.82E+02
Co-60 2.10E-05 1.91E+03
Sr-90 2. 710E-04 2.45E+04
[-131 3.70E-05 3.36E+03
Cs—-137 3.60E-06 3.27E+02
Th-232(F) 1.60E-01 1.45E+07
Pu-239(F) 1.50E-01 1.36E+07

3E 2-10. ool BAl ~ 7A) 71, A Al o7 A FASG vl

&l % AEFAS [mSv-Bq 'l | H-33 H] 3 [times]
H-3 3.10E-08 1.00E+00
K-40 2.10E-05 6.77E+02
Co-60 1.70E-05 5.48E+02
Sr-90 4'10E-05 1.52E+03
I-131 1.00E-04 3.23E+03
Cs-137 9.60E-06 3.10E+02
Th-232 3.50E-04 1.13E+04
Pu-239 3.30E-04 1.06E+04
St oA AEA LY A AFAAM = AL dig AFE
7F 1 mSy,

- 9oF 1 1,000 Ba/kg (0.0024 mSv/y)
- /4¢l 110,000 Ba/kg (0.0231 mSv/y)

GL(&) _ MYH A= A [mSv.y ']
kg AN EZ A H kgy '] QDA ER & A FAF [Sv.Bg ]
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http://www.triumf.ca/safety/rpt/rpt_8/nodel16.html
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W g, g QA A= FEFo] gk Aol wlg =vh F4E
A2 AR&ste= CANDUE dAtZ 9] A, B datZe Hls) w2 4o 45
F2E WA e F dEd Apd ol

AN es 54 41 Aol FHvegEt @48 B Ayt e 4t
Toh Y 43S Auuux g BES v 2kE ol ¢ 9 8 (CNSC)
ol A1 2009l ke “2006d Aol A ] stErh WEHT dgo)ge

o] INFO-0793 E. 1A [3.17]1¢F CNSCell A 2009 el 2iksh “glu g #

A=
Aol FAE T ATTFh T FuAHE HyP e Al 5o INFO-0798 H.al

1. AFgsad A4 R uWles 7

Auttell = e e, A, 223 2] Al A Gl AF7HA 2470
=7]¢] CANDU x=7F dAdsol dx= 2270 =717F 7bs Tl e
CANDU A= 7 a2 A¢] 500idel ol=a1 k(i 3-7).

¥3-7. Hhe] A xE e A (20063)

Ontario Quebec New )
Brunswick
Bruce Pickering— | Pickering |Darlingto | Gentilly— Point
Plant A Bruce B A B N 9 Lepreau
. . . New
. Bruce | Bruce Ontario Ontario | Ontario Hydro- | Brunswick
Licensee Power Power Power )
Power | Power ) . } Québec Power
Generation | Generation |Generation|
Nuclear
Reactor Units 4 4 4 4 4 1 1
Gross Electrical
Capacity/Reactor| 904 915 542 540 935 675 680
(MW)
Start-up 1976 1984 1971 1982 1989 1982 1982

* Two of the Pickering A reactors are permanently shut down. Only two reactors are
operating at Bruce A.
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A3 HA 5= Al ATTie A MELFS rAskaL dvh dAE T A
T Akl gk WA E A X = A ImSy o, o] & ©§Adstr] 9
@ sdow sFdr FEUEFEDRLE A4sn otk AL
A b= AR “FElHor dA JHed SAT(ALARA) JiE A 8w
AR MEFE FEFETES 10% ool e FFES FAFES Bk
¥ 3-8 = Aty ddeA Y ATaa EFS At CANDU
A2 3 7)o E e A7 24x10"° Bqel AE5F47F AAHE, o 9
2% olulql (1~9)x10" Bg®l AFFa7t &4 o= wEHct
3 3-8 vt A Lol A A A eA wiE = (2006)
Gaseous Emissions Liquid ffluents
i o Bq/yr=* Baq/yr*
Locations Facilities
Tritium o Tritium Oxide |,
Oxide (HTO) »6 DRL (HTO) 76 DRL
Darlington Nuclear 1.3 x 104 0.3 19 x 104 0.004
Generating Station
. Pickering Nuclear 14 14
Ontario Generating Station** 5.7 x 10 0.8 3.3 x 10 0.194
Bruce Nuclear 14 14
Generating Station 9.0 x 10 1.0 7.3 x 10 0.226
. Gentilly-2 Nuclear " "
Québec Generating Station®* 1.8 x 10 0.04 2.3 x 10 0.019
New Brunswick |* ot Lepreau Nuclear| 7 g 0.04 16 x 104 | 0.001
Generating Station#:
*  Based on 2006 Annual Reports [3.19~3.22]
#® 379 Ayt s Tk Al A AR ATaas WEE

.. Liquid Effluents
- Gaseous Emissions Bq/yr ~ Ba/yr
Facilities* | Tritium Tritium Tritium
Oxide |%DRL OLC Gas (HT) % DRL Oxide % OLC
(HTO) (HTO)
SRB
Technologies** | 7.2 x 10® | 48 (OLC) | 2.1 x 10" | 0.23 (OLC) | 4.3 x 10" 21.6
Shield Source
Incorporated 1.3 x 10¥® | 13.0 (LOD) | 9.8 x 10" [0.0003 (LOD)| 2.4 x 10° okok

*  Based on 2006 Annual Reports [3.18~3.21]

ksk

SRB Technologies Inc. operated only for a period of 11 months and did not

operate during the occurrence of any type of precipitation late in 2006. SRB
Technologies has a more stringent operating licence condition (OLC) for tritium
release limits in lieu of DRLs.
=%k [iquid releases from Shield Source Inc. are so small that it is not required to
calculate DRLs for liquid releases.
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Gaseous Emissions Bq/yr Liquid Effluents

Ba/yr
Facilities* Tritium Tritium Tritium
Oxide %DRL (HT) %DRL Oxide %DRL
(HTO) (HTO)

Chalk River

Laboratories 3.2 x 10" 0.10 96 x 10" | 64 x 10° | 95 x 10% 0.006

‘Whiteshell

9 5
Laboratories 73 x 107 | 1.84 x 10 0 0 0 0

F 3-11 AMue stk Tl Azt -S4 vl E w2006 d)

.. Liquid Effluents
Gaseous Emissions Bq/yr Ba/yr
Facilities* Tritium Tritium Tritium
Oxide %DRL/OLC (HT) %DRL Oxide %DRL
(HTO) (HTO)
Kinectrics | 76 . 101 | 03 (LOD) | 1.7 x 10" |  0.004 66 x 10V 6.6
Incorporated
Limited
Monserco 1.7 x 10 | 155 (OLC)*:x 0 0

* Monserco is not required to calculate DRLs since it has been determined that their
releases are very small; however, Monserco does have to comply with the operating
licence condition (OLC).
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Tritium in Terabecquerels

a9 3-14. AUl A el F7F
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* Whiteshell released 0.0076 TBq in 2006 (far below the scale).

Tritium in Terabecquerels

219 3-15. Aol Ao A S
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* SRBT, SSI, WL, Kinectrics and Monserco release only very

small amounts of tritium in liquid form to the environment (less
than 1 TBq; below the scale).
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Facility

Distance/Location

Tritium
Concentration in Air
Ba/m? (Ann(u:jll Averages)
a

Range Bq/m?

Bruce Power Main Gate

Exit 2.29 1.3 - 3.4(b)
Bruce Power Site | Close Resi[c)lg?éce Baie du 266 23 - 3.95(h)
Bruce Power Site Average 2.75 0.08 - 3.6(b)
Boundary Sites 6.2 1.3 - 312 (d)
Pickering Nuclear | Area Sites: Ajax Hospital 1.1 (c)
Site OPG Health Physics 14 ()
Laboratory ) c
. Boundary Sites 0.7 03 - 33 (d)
Darlington Nuclear | sreq Sites: Oshawa 0.2 )
Bowmanville 0.5 (c)
Ontag?,gg‘;‘gmal 0.08 0.05 - 0.10
—_ Regional Site (b) 005 - 1.8
GentlllySi2teNuclear Reference Site Less than(dete)ction level
0.10
. All Air Monitoring
Point Lepreau . 0.8 3
Nuclear Site StatlonSSti%iol;m from Below Detection Level: 0.096 0.05 - 48
. On Site 19.0 26 - 50.0
ABCL Challk River Site Boundary 17 017 - 39
Off Site 0.5 04 - 0.6
62 Meters 35.66 1.6 - 139.0
SRB Technologies 220 Meters 19.05 3.9 - 564
Inc. 1050 Meters 3.42 1.3 - 72
9480 Meters (Petawawa) 0.38 02 - 1.7
74 Meters 494 Less than 0.05 to
‘ 0.32
210 Meters 2.21 0.34 - 3.75
Shield Source Inc. 870 Meters 076 Less th;r% 0.05 to
1600 Meters 061 Less than 0.05 to
: 1.0
Backgroundx* Ottawa, Ontario 0.04 0.01 - 0.08

(a) Where two methods — active and passive sampling - are used, only the highest
value of the two methods is shown.
(b) Numbers extracted from graphs in the source reports.
(c) Missing entries represent data not given in the report.
(d) Range at sampling sites for combined active and passive sampling data values.
* CRMN, Health Canada, Monitoring Nuclear Power Plants, 2006 data average of six
positive measurements.
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Facilit Precipitation  [Municipal Water Supply] Off-Site Wells Surface Water Milk
acility . . . . .
Location |Ba/LY| Location Ba/L® Location |Ba/L’| Location |Bg/L% Lﬁ_ceﬂ:lon Ba/L®
Bruce Power| . . = Deep Wells Baie du 1ghest
Main Gate | 258.0 cha{g]ne (15 6.4 (Highest Avg.,| 19.0 Dore 143 Ilgélfl%at%tr 8.7
(B2) Bruce Site - Highest Dairy Farm
Less - Shallow Wells On-site s
Background |, Port Elgin (17 : Y = Provincial | Less
Bruce < than 3.7 17.4 (Highest Avg.,| 982 101 X .
PowiClie  Value a3 km) ot Creck Sites  |than 3.7
. Provincial .
Southampton 12.0 Backeround Range:
km) (Burl%ngton) 8710 6
Provincial |
Background in 47
Drinking Water
; Annual Highest| Annual
Annual Highest : -
o Indicator | 240 (Whiﬁavg'wsp 64 vns lélamgllés 115 Righest | g8 | ‘lucrage | o4y
Pickering * . 12ykm)‘ Critical Group Frenchman’s Farms
Nléc'%ear Locations Bay
- 21 - Range for
Range 193 all Farms 18 - 28
Darlingt In%icator 0 Annualvlélighest 71 Aﬁggfﬂir? \ he?lSt 016 Hig%gg‘glf&lvg 019 Afvera 1e =8
arlington Sites : : . Water Samples 6 tE 24 or a 5.
_ (Oshawa WSP vater oamp McLaughlin roal
e e “Hm i e by Farms
Range 14 - 45 Range 4.0-74
Provincial
Provincial Background
B(aékiqround ]?adl;gmu\}r\lfd{ - ]\3}\;1nking Less
algary, Less nNg Waler'| 1 ogs than . Water than | Provincial | Less
Saskatoon (including (including
an than 1.9 Lakes Superior, 19 to 4.8 Lakes 1.28&) Background| than 1.9
Fredericton) Huron and Superior, ’
Ontario) Huron and
Ontario)
Nearest to 910 Dmgé?l%rllgy e AHB%?(I)T\IAL/)IeS 4 km south DBGIOW Spggqfeuel Range: | 4 Farms | Range:
. - : Champlain | Detection ctection  pisposal | 50-892 | (2-8 km) | 21-48
(Jer&tcllle};? Site TroiS*R}i)Viéres Level: 18 Sector Limit: 18 Area
Site | Drumm i T Below Below
OndWlDEtec}gt%n St. L;ﬁ\yg;ence Detectio| K.D. Farm [Detection
le Limit: 18 operation | Ifémt' (8 km) Ll{%lt'
A 28
: 11 Locations® - At or
L}e)grlrel;[m . _ Average and élglfvlv All Surface | 77.0 | All Farms | below
Nyclear | On SHe 15740 o fom™ [Detection SRS | JERG | dition Tl of
Site Station L1rr211£ of 24

(1) Annual Averages unless noted.
(2) On site, outside the exclusion boundary and belongs to the local residents.
(3) This category includes ponds, lakes, streams and runoff and most of them are from
on site locations and two off site locations (freshwater supply reservoirs for Saint
John and PLGS, at Spruce Lake and HansonStream).
x*% Blanks denote data not available.
++ Indicator locations are used to assess the potential dose to the public. These
locations are outside the facility perimeter, at points where the most significant
public exposure (direct or indirect) occurs or is “predicted to occur’.
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Facility Vegetables and Fruits (1) |Terrestrial Animals* Aquatic Samples* Honey*
Baie du Dore - White 44.6-HTOx#x
Sucker 16.8-OB Tk
Bruce Power Deer Meat on 16.1-HTO Surrounding
Bruce Power| Sites: Fruits and 62 site White Fish 107-OBT Areas .
Site Vegetables 810 43.7
Background: 2.7 No background No other data
Provincial Sites data available available
Background: Lake Huron 7.7-HTO
~White Sucker 7.3-OBT
Background: Lake Huron 82-HTO
White Fish 12.9-OBT
91 HTO ) ) ) 10.2 HTO Range: .
Pickering | Fruits, Vegetables Range: 13-1194 széielgf%veﬁtgnsﬂigr less that 1.9-26 Surrounding Ra?lggei
Nuclear Site|  and Silage 77 OBT and Round Whitefish) | 31.0 OBT Range: Areas 31-86
Range: 37-144 25-36
Darlington Outfall Fish 8.1 HTO Range:
Samples (White Sucker 4-19 33 OBT
and Round Whitefish) Range: 22-44
Fruits, Vegetables | 22.5 Range: Surrounding R;Il‘lg -
and Silage 4.6-61 Areas 277’%1'
McLaughlin Bay, Assorted 230 H;l{(}zg%angei
Pan Fish Samples 26.0 OBT
Darlington
Nuclear Site = .
27 HTO Lake O(ntario Fish 5.0 H2T 7Q 7]31ange-
. Samples (White Sucker e .
Range: 1.9-3.8 . T 18.0 OBT Range:
and White Fish) 16-20
Provincial
Background
(Vegetables)
Far field: Lake Huron 4.2 HTO Range:
29 OBT Fish Samples (White 1.8-7.8
Range: 25-36 Sucker and Lake 16.0 OBT Range:
Whitefish) 14-17
7 . Below . Below
Gentilly-2 \egetabklei (at 20 Detection Limit] (IVF e&iangoyur ) Detection
m of 18 apie YT imit of 18
Point Garden Vegetables Below . . .| Below Detection
Lepreau Dipper Harbour Detection Limit| Sea Food and Sea Plants Limit
(1) Vegetables and fruits are sampled during the growing season. Values are averages

for all Vegetables and/or all fruit samples from all farms.

(2)

*  Blanks denote data not available.

kok

Annual Vegetables unless noted otherwise.

HTO: Tritiated Water or Vapour. Tritium Oxide: Tritium incorporated into water.

*#x% OBT: Organically Bound Tritium - Tritium incorporated into organic compounds

such as

_86_
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Vegetables and Fruits

Well Water Surface Water Milk and Meat
(Averages)
Facility*
Ba/Kg
Location Baq/L Location Baq/L Location Bq/L Location (fresh
weight)
#Onsi st si .
‘tOnxlteéfa;t “.d ¢ 207.0 Milk 2.0 Garden Produce 28.0
stream discharging : Deep River : Deep River (25-32)++
to Ottawa River
Ottawa River - 1?1‘)13’11;()
Deep River (9 km | 3.1 Milk Pembroke 16.0 Chalk River 0.6 OBT
upstream) (0.3-07)
Ottawa River Water CRL Site Area 28714477 HTO** 141 HTO
. 14.0 I 4.0-322 Pembroke (196-169)++
AECL at the boundary animals OB T
ihljlk imjer Meat deer buck 760 HTO
aboratones CRL Downstream 9 114.0 7?thin 95km 15.0 HTO Balmer Bav (21-126)
km Bl I 90 OBT ¥ 15 OBT
— 0.6-2.2)
(50 km) Meat
Petawawa 6.0 deer, buck 3.0 HTO Killaloe (Background 32 HTO
Downstream 18 km ' outside 50km 2.2 OBT location) 0.4 OBT
radius
Local Farms Beef| 13.0 HTO
(Chapeau, Que) 13.0 OBT
I _ rn River s Average, Locally S . 739
Residential well 465 1875 Ottawa River at 50 | Produced Milk 13.0 ‘I\Cdert Local RdfBe:
m Westmeath Garden Produce 500-949
from a Market
Background: Local
Residential well 650 _ |Madawaska River at Grown Vegetable Réﬁée:
. 455 . 4.0 .
SRB m Arnprior Samples 113-163
Technologies (from Market)
Inc. Residential well .
1,100 m 106
Residential well 3
2,200 m )
Fruits: Apples 1,257
Well water - Highest in Pond Nearest Dairy Less than 250 m from stack
i 302 i ¢ ) 7 X 52
house (;[Z)Iosne to] 302+++ Water at 220 m 1,490 Farm (2,860 m) |Detection Limit (grapes) 1,529 Ba/l
7. 3 7 29 e
[Water Sample at 87 106 220 m from stack 3001 Bq/l
m (apples)
; . 1,000 and 2,500 m ]
Shield Water 'Sample at |57 0+t from stack (grapes B?IOW
Source Inc. 1,600 m and berries) detection level
Provincial
Background: Less Provincial
Drinking Water than Backeround: 2.7 HTO
(including Lakes |19 to Ve i, bl“A Range: 1.9-3.8
Superior, Huron and| 4.8 cgetables

Ontario)

%k

Laboratories.

kek

Tritium was not measured in the environmental media around Whiteshell

HTO: Tritiated Water or Vapour. Tritium Oxide: Tritium incorporated into water.

%% OBT: Organically Bound Tritium - Tritium incorporated into organic compounds in
nature fruits and vegetables, organisms, humans, etc.).

++

OBT Not Monitored.

+++ One monthly sample above the detection limit of 50 Bqg/l. All other monthly
samples were less than detection limit in 2006.
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E3-16. 2AW 7SR TRl AXFF

Waste Management Area

Location

Average (Bq/L)

Liquid Waste Management East Swamp (ESW) 547

Area

Waste Management Area A South Swamp (SSW) 1,560
Main Stream (MSC) 689
Perch Lake (PL2) 6,530

Waste Management Area B Spring Disposal B (SDB) 2,310
Perch Lake (PL1) 3,130

Waste Management Area C Duke Stream Weir (DSW) 20,400
Maskinonge Lake Outlet (MLO) 1,220
Chalk Lake 127

Perch Lake System Perch Creek Weir (PCW) 6,670

Provincial Background in surface
waters including Lakes Superior,
Huron _and Ontario

Less than 1.9 to
4.8
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T 2= = =1
£ 317 AT FERL E AL Fuel ASrdA) FE5A FE
Number of Maximum i
Facility Monitoring Concentration Comments orsl (::ilrece%ontammatlon Data Year | Ref.
Wells (Bq
SRB Technologies 15 108,879 Stack emission washout by precipitation 2007 [17]
Shield Source Inc. 4 6,996 Stack emission washout by precipitation 2007 [18]
Darlington Nuclear Site 8 Below detection limit 2005 [19]
Bruce A 12 667 Airborne emission washout by precipitation 2005 [20, 21]
Bruce B 14 1,593 Airborne emission washout by precipitation 2005 [20, 211
%ﬁg: \(yrﬁitrﬁr%gﬁﬁ;ze 18 41,000 Foundation and subsurface drainage 2005 [22]
Point Lepreau Plant and
Waste 11 1,100 Emission washout by precipitation 2006 [11]
Management Facility Area
Point Lepreau
Solid Radioactive Waste 34 400 Airborne emission washout by precipitation 2006 [11]
Management Facility
Gentilly-2 7 20,553 Emission washout by precipitation 2006 [10]
. . ost tritium in groundwater at the site 1s capture y the foundation drains that are
Pickering Nuclear (PN) M iti i d he site i d by the foundation drai h
g the lowest points acting as a hydraulic sink
Sources: (1) Leaking concrete pit in the
Moderator Purification room. The pit gets
PN Unit 1-4 Area 20 128,800,000 tritium from spills on the floor; (2) Leaking
RAB sumps receiving tritium from spent resin
storage tank. Problem fixed. Tritium
concentration is decreasing.
. Past practice of discharging tritiated water
PN UPP (Upgrading 39 888,000 onto the ground. Practice stopped. No new
Plant Pickering Area) ’ releases.
Tritium concentration in ground is decreasing. 2006 [23]
PN Irradiated Fuel Bay 21.100.000 Due to tritium migration from Unit 1 area and
A&B (Wells and Sumps) 13 . sump leaking. Repairs underway in 2007.
PN Vacuum Building 1 1.200.000 Due to tritium migration from Unit 1 area and
Area e sump leaking. Repairs underway in 2007.
ot ol hacin Historical sources in 70's and 80's from
PN Catchbasin-97 6 108410 Moderator Upgrader (Sulzer).
o . Leaking sump pipes. Repaired at Units 5 and
PN "B” Reactor Auxiliary 7. Repairs at Unit 6 were completed in 2007.
Bay (Sumps) 4 10,200,000 Sump tritium concentration is decreasing. Unit
8 is normal.
8 monitoring wells
. , | odbay toom| Between the NRU |yt ieniified the Rod Bay leakage as the
(“hf‘nf\]gg efr{elggtlz)(;regﬁges and 21 monitoring Bu11dngiz‘1]r£' Ottawa source. AECL is in the procéss of addressing 2006 [24]
h well between the 3940 0(‘)0 the leakage issue.
NRU building and e
Ottawa River
Chalk River Laboratories 3,000,000 Due to Fuel Rod Bay leaking. The Bay water 2005 [25]

— NRX Fuel Bay Area

was emptied in June 2006
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29 3-160) AT AES s E

HoFEo wEy = YA s 5 At
RES AAstm givh a2y dEsas wEol

A2 1 mSve 1% o= A FA =il

T, OO e
CNSC DOSE LIMIT

100

10

Dose in Microsieverts

0.1

0.01
PL G2 DAR PIC BRU SRB ssi CRL wL*

Facilities

| B Dose from Tritium [ Dose from all Radionuclides I CNSC dose limit |

% 316 AU AFFANE A B FUAEFLY By AuA # o) b

Avtt Ar a3 Ade glE SRBTE 191956 A5
A (ight source)= AR gkom, 2007d] &7go] ==
20073 =0 AT F A 7] #Q CNSC= HHE 23 X9 o )
54 2ALE T o] A FE &S AT AdFsTrawsE, 1Y
AL Fle] gk v Z A7 ool
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d FHolA Agle wWE FAEol A AFTa BALs S YUERA A
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