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Table 1. Outline of study catchments
Lake Okanagan

IR B CHIKRISEARVDITA LT, RERIE e Brwa _Lake
BEDA B FH OO 1.9 2, WiCHEKEREITA T H Surface area (km") 670 348
WIDEEEHIOD 18 {2 o T\ D, FEESHIF RO A s Impoundment of lake (10’ m®) 275 26.2
e ©a ° Catchment area (km®) 3174 5650
IFIEREICE <. #H{LOETHE L. Fiz flé’f/lfbsﬁ/u Annual rainfall (mm/yr) approx. 1700 600
RESEHIRRL XS D A AT A BIIRTIE, JERC  Population (10 2 1281 213
. Population density (no /km”) 403.6 377
Rk U 150D 7 8D, REARI 3 \%%o)%bx@hf % Z) °  Ratio of sewered population (%) 304 65.9*%

3. Mh% Land-use (%)

BB 50 19 T DR SO U o
TR EBE Ui, MREIEEMCOWTL 195 4, h Crops 1.0 2.8
FHLWITDONTIE 1996 £ & L. Wastewater (Sewage v faddy 24212 38(2)
Treatment Plants, Septic Tanks, Others), Storm Sewers, Ll.ve:t;e:k (no0/ ki) : '
Agriculture, Tributaries &1\ 2 7= FEIROHNBER 2 ER L Hens and chickens 361.7 169
FERAJEX A CERE L Cattle and calves 2.3 49

- =° Pigs 6.1 08
3 1 =E#W Sheep and lambs - 04

CTCIXTE %ﬁﬂ}@%ﬁ%ﬁ{%@f SHOZHE T RS Hprses and pon.ies 0.7 0.6
%J 2) ( &iﬁkﬁj ) \_3 ﬂj’ é mmu@ E (ﬁ)\ﬁﬁ—@ Ratio of aity population with STPs to basin population
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3.2 FAFHVH

WA BIEHRIC L > TERAIT KBS LT Table 2. Summary of the Okanagan Data > ¥
WRT—5 D 0 ZHAT, L TFOFETHAR] Data Yer o
DOFERIRAARREZEE Ul 7 —4 OBEE% Table Amstrong 1976, 1986 Amual
2R A AT H BRI 6 DO KU Vernon 1976, 1986 Annual

BB 0. FWEOAEINC & B> TEEHRRIZ STPs
LT3 (Table 3), Tl 1996 fEIZHLFE

Brandt's 1976, 1986 Annual
Kelowna 1990-1999 Monthly
Westbank 1991-1999 Monthly

kA& EEEHOR L Q0 5 Kelowna 35 X U Westbank Summerland 1999 Amnual

o o Storm Sewers  Kelowna 1992, 1995 Annual
‘F7kmbﬂjé?‘j‘%a lJTCo %Tﬂd@@%kj‘;ﬁ %)fj& Agriculture 1976, 1986, 1996 ‘Annual
WEB L OHHKET—2 b s HES - A BiGas Tributaries 1990 Monthly

2 E ORI LT, FHEAERERE Uk, 3D S OMAGREIR. K
Hifi1 % TN 2.5kg/capita/yr. TP 1.0kg /capitafyr & L. FKBNDFHAE
% TN 23%, TP3.5% &ARE L THIH L7ze Storm Sewers 725 DA
A, gk L h1587= Kelowna 12317 3 Storm Sewers 1 5 DAE
A GRERZ AV, 2O Kelowna TOfEZE ALIHICR b4
iz b, HOFEEETD S Storm Sewers 238 U CHAT 2FE
e Ulzo B & DA BHRIIRBIRIE ETINS 2T,
ERORBRNL BHEE Lz ZOTF L. F20EWIZEET 2
et —% AW CTEAOREBIREA > 7y FEREHL. K&~
ORI L BBIR ED 77 b 7w D B2 UBINTEGEZ 25K
HDEHDTH D, BONFERDS B, FRAD 0% DKRICAD
LIRELT, Bih 5~ OFEMHAARRE 2 8E Uz, THbutaries
WZDWTiE, AT YERIBRIC X240 H U MRASUIITOKE L
WEIZET 23805 2T, HZ LD aRREEE L,
ERRARRRICIEE U, LLEOFEICOW TR, NgFELT3
1996 DT —F DBRWVGEA. TR DHEWEDT

Table 3. Discharged effluent volume

from STPs to Okanagan Lake (106

m'/yr)

STP 1976 1986 1996 1999

Armstrongl) 01 08

Vemonl) 22 00

Brandts? .04 - -
Kelowna 27 52 84 98
Westbank 01 01 07 14

Summerland”

0.4

Total 51 65 92 115

Population® (10%) 100 125 190 200

1) Effluents from the Armstrong & the Vernon STPs have

been used for irrigation since 1990s

2) The Brandt's STP was integrated to the Kelowna STP in

1990s

3) The Summerland STP started the operation in 1999

4) Population in the city area

Table 4. Nutrient loadings into Okanagan Lake (tonnes/yr)

—& &=, STPs, Storm Sewers 35 & Uf Tributaries
B LT, EYRATRERERL ) v (BAN,

Source

™ BaN PAVIN o pap
(%)

BAP/TP
(%)

BAP) OF—¥ HBo5nTHh, EEEINIEREL ) STPs 453 326 720 18 07 389
N o . m - = s Stormsewers 354 21.7 613 51 1.8 353
v OFMEEERE R U “"'}"e 4o 5 th‘ﬁ Tributaries  313.0 219.6 702 570 289 50.7
ABEDS B 61~72%. V) > D> b 35~51% DR Total 3937 2739 678 639 314 416
TP P CERDAENGELDTH B,
4, Eﬁ t#g Table 5. Annual nutrient loadings from individual sources
BEBHB I HFH B A8HRARD 5 (tonnes/yr)
DOXBIEHAAGEE Table 5127, COHAN Source Tlﬁke B“;; O,T,:]agan IT‘;k <
2D\, EEHNOQRENTHTH D STPs 5106 110 550 17
HERELL LA >TWS, EEWWIE TO Wastewater Septic Tanks 7829 86.1 30 19
Others 6982 1263 - -
3
Wastewater % Storm Sewers DA E WO, HEIAH StormSewers 7834 281 354 5.1
WL, DA TNHNDEZ LB L TN 5= Agriculture 12490 643 00 334
;zz; Tributaries 2017.6 58.1 313.0 57.0
DTCHDo Agriilture Tl EEHICORMITHD Total 60418 3740 4065  99.1

HEDVLERTRODDICAREIS {R>T\ 5, Others: Rural community sewer, etc.
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FEIE K b & /KHOHBRBERANDF FHRE (tonnes/yr)
WENS T L%, Tibutaries I2DWTHIRT 2 ooHLe
&. U ORANARERDITITE RO L, BE 3740
ORAAHBIOWTIBEEBMD A hFH U #lo

64 fEL > TW\W5%, . Agiculture B LK Oki:‘]‘ia" ! 003
Tributaries (2 EHT % &, EEBHTIIEROHRAA ' 99.1
FIED ) > LIEAT 19~35 52 IERICE <o o ww wom m woow

Wy %)0) :ﬂ l/»( ﬂ'i] ‘)‘ﬁ \/?ﬁﬁ'é i 55 {le’y\j;‘ t 73: B Wastewater % Storm Sewers 8 Agriculture [ Tribatanes
STVE. COC LD, D LT B 2Comrn et g
FHUBFHEL D PEEREL BATNWEILHE e

ABNB, XBIT, BRATRDSORAGHROL | R
HEMELTRTE (Rg 2), BEHTEER L B
Wastewater, 4051 W Cld Tributaries &5 DK % ’

ENZ eDbh b, T BEERICBIT 25ROR ‘

AR, 233K C Tibutaries, Y > C Wastewater, 44 ) W Toti

FHUHTIE, EHEY 2 L B Tibutaties &R D 3000 2000 1000 150
THY, WTLORRE ) L ORABLLRI L G | deoin
TRV Ffz. FRAFUCE U TCRBIRARED e 3Q’L“:l’;’;z‘af:é’g:;"g’:z“;i;""W"e“
N/P ORI CRR>THE D, FisREOE
DB TNDEEZISND, MRS BTSHEA
MEEEHL, BERHICBHM L3 0% Figld i
R o HEREIZDONTH, Eff‘zﬁﬂ‘(ﬁdﬂm SWATY
LR D I MFERICRE N WA C s & EDYE
WD . Agriculture [ZB1F %) COHERRTH S
. ZNTHEREWICBI dLanss A HF A
ﬁiﬁ@ﬁ@ 19 52> TN %, AR TEINED
WA BREICBE L TER U ERRE, 77—
227} (Tool Book version 80, Click2learnft) %
AW TEARAIEER CD IE &80 CD AT Y
D% L7 & DN Fig. 4T %o Fig. 4. Sample image of Tool Book window
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1) ZEZERP Glandon et. al; pp.881— 887, Water Research, 1981
2 ) WHEWVKEER ; EEWIORANRRED - DO HHFHAREE, 2001
3 ) City of Kelowna ; Framework for Watershed Management Approach to Environmental Monitoring, 1997
4 ) LG. Swain; Water Quality of Assessment and Objectives, Okanagan Area, Technical Appendix, Ministry of
Environment, Province of British Columbia, 1990
5 ) K.J. Hall, et.al. ; Nutrient Sources and Ecobgical Impacts on Okanagan Lake(CD - ROM), RMES, UBC, 2001
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