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Appendix A: Rational Method Calculation for Pre-development Flow

Using Rational Method
C=0.0028CiA
C, Runoff Coefficient= 0.35  For Cultivated land, Silt Loam soil and slope of 0% to 5%
Source: Ministry of Transportation Ontario, MTO Drainage Management Manual, {1997)
For i, calculate Time of Concentration, use Airport method since no drainage
course, i.e sheet flow only, and Cis less than 0.4
t.={3.26x(1.1-C)xL"0.5)/570.33= 55 min.
i, intensity, is derived from IDF curves with formula, i=a/(t+c)*n
Folllowing chart calculates i {mm/hr) for differing return periods

Return Period a c n I, mm/hr
2 648 4 0.784 26.5
5 930 4 0.798 36.0
10 1021 3 0.787 41.9
25 1100 2 0.776 47.8
50 1488 3 0.803 57.2
100 1770 4 0.82 62.6

Source: Town of Newmarket, Engineering Design Standards and Criteria
For A, area, use the total area of all the subwatersheds in the post -development scenarios, A=7.7 ha
The peak pre-development flows for differing return periods based on the Rational Method are as follows:

Return Period| Q (cms)
2 0.20
5 0.27
10 0.32
25 0.36
50 0.43
100 0.43
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Appendix B: PCSWMM Model Output

Appendix B1: Continuous Modelling
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Continuous Model, Pre-development
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Continuous Model, Post-development,

No Bioretention Cells
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Continuous Model, Post-development,

with Bioretention Cells
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Continuous Model,

Sensitivity Analysis No. 1
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Appendix B2: SCS Type Il 100-year Design Storm

126



197300 aben urey 24078y Axadury UIPTH ea1y aueN

LA S U I I U U S I S S I SN
Azxeumng juswyoieoqnsg

P I TR R

utw 9 ALISNELNI wugz 11 2d&y s0§ gz II odAL SOS
TuTw 9 ALISNELNI TAg_Uzi_sOS TAG_UZT_S0S
Tutw 9 ALTSNELNT 2A05 _UzT_SDS IA0G_YZT_S0S
‘uta 9 ALISNEENI 14z _4gi_S0§ IAZ UzT_$08
Tuta g ALISNELNT IAGZ YEZT_S08 IAGZ YET_8$0S
‘utar g ALISNELNI IAQT_UZT_S0S IAQT_UZT_808
i) ALISNEINI IAQOT_UZT SOS 1RQ0T_UZT 808
‘utw QT XLISNIINI aAg_yp_obeotyp IAg_yp_obearyd
"utw 97 RLISNIINT IKpS_up_obeaTyd a&gg_uy_obeotyd
"utw 9T XLISNTINI Iz uy obeoatyp IRZ_uy_obeotyp
"UTW HT  ALISNEINI 14557 4y obedTyd akgz yy obeatyn
TUTW 07 ALISNAILNI TA0T_yp_obesTtun IAGT_uy_obeoTyd
"UTW 0T ALISNILNI IA00T Uy obeOTYD 1A00T Uy obeaTUD
"UTW 0T ALISNIINI obewaTyn wRugy OBEOTYD WGy
Tealsjur adAl a0IN0s BIARJ sue N
butpronay 2B

XAXEXRXXEFEXRREY S
Azeunmg sbebutey

NN R KRR

127

SCS 100-Yr. Storm — SWM Tank Only

Tertcrt o gegn PURT JO IDQUNN
s+ gaueaniIod JO IaCUINN
ceeeeceeses GYUTT JO ISCQUWNN
...... +-+++ SOpOU JO IBQUON
g "' S3IUSUYDIROQNS JO IBqUWNN
pT * "' sebeb urexr Jo IoCuUMHN

w o o

I~

FEFEREXREXFXF N
juno) JuUswWaTH™

L A I S
IXp0T UZT S05 =2Hen UTeRY I03I TPAIDIUT DHUTPIODDI 01 paonpex dels oWTi IoUleaM 19M T0 DNINIYM

yuel abeirols pappe pue 7, ‘SZ "UBRL DPISTA®I WMS 3Inoustm BUTTTSPoR JusudoTaasg 3sod Jo Adoo epel

(GT0°T'S PTING} T°G NOISYIA - THEGOW ININIADYNYW MILYM WIQLS Y43



dIUM
HOIATHO
HDTATHO
LINCNOD
LINANOD
LINANOD
LINGNOD
LINGNOD

eaIy
Tind T

1Thpuc)

L S SR EEE R LR E SR
AZPUHIME UCTIDSS S50ID

XEFFARREARR AR RN RN

ns
ns
insg

AL
230
140

06°5LT
08°6LZ
06°GLT
08" LLE
05 LLE
05 LLZ
06" LLE

2PON WoIJ

HOVI0LS

TTE4L00
NOILSNOD
NOT LONOD
NOILONOLC
NOILONAL
NCTILONOL

aueN

EEE R EEEREEESS
Axeummng MUTT

EXXFERXRREN N

ns
T40

MoTd sTeIIeg  UIPTH
1Tnd 30 "ON  "Xep
00T0"0 696% 0 102
0ET0"0 TLEZ 9T 0701
0ET0"0 ZLST'BT 0°6
0€T0"0 S6TS ST ¥ 0T
0ET0 0 ST6L°9T  L'6
ssauybnoy =doTss yabuag
cro
¢ 0
coo
c"0
0°0
00
0°0
MOTJUT eaJy
TRPUIDIKY popuocgd
T TLGOT_Uzl_S08
0 T4500T_UZT_S0S
zr TA00T_UZT_S08
zr IAQQT_UZT_sOS
er ZAQ0T_YZT_S0S
e TA00T_UZI_S08
2y TAQOT_YTT_S8O8
178 2L00T UzZT 508

00LE"D
00LE"D
00021
0002°1
0o¥T" 2
goot-g
0o0t"¢
0001T°¢

TARTY
1I9AUT

0084
00"00T
(S10 Rt
60"001
00" LP
0o~ 00T
00°¢€g
007001

00°6F
0o0"vT
00" pL
00712
00°£9
00781
00" 28
00°¢€e

9y 1
T¥°0
69°¢
£L°0
88°0
SZ°0
Lo°1
0e"0

EXXFFNAFXHNAN
Axeuming apoN

XXX XN FEXY

QI8¢
Iodse
J2I3¢E
IDaag
2IMZ
IoaMe
[SRRCYA
IDAHUZ

128



69°2¢
9976
2¢ 01
Sv'6
£8°6

L B B B B |

0v"¢
00°1
00" 1T
00°T
00°T

jlichiy Wu-2Ielozay

DUMTOA

w 00510070
T

8

SHA

288 Q0°6§
g0:0T1-00
G0:80:00
060:0T+:00
00
00:00:00 0C0Z/9T/TT
00:00:00 02CZ/ST/TT
NYELXY
TAVMNAG
LAWY NEHYD
ON

ON

SHA

ON

ON

ON

SHA

SHO

rerr o uoTaRRTdTO93I4 TRIOL
R R E R N R E R
A3Tnuriuop AjTauend Ijouny

FRFFERLLERRFRLLRLFL LR LR Y

......... -+ 20URISTOL PEOH
reememes SpeaIy], JO IDCHMN
sessecsess gTRTIL UNWIXER
....... delg swil STRTIARA
v -ccs deyg swTl bHuTanoey
t e e s e Qmwm 2urT I, %HD
...... P e Q@Hm aWIl 1M
......... Q@Pm aurT ], PMOQ@M
sererr gheg AZg lUSpPLO9IUY

teereresecenes gapg @EHUGH
............ ajeq burjzeag
cresececr poylsn ahIeysang

...... poulen burinoy MoTd

Tttt POUISH UOTIRAJTTIUL
@ e e e e e e %M...ﬂ;_w.m_u.d Hmpmz
rrrrcc-s pamOTTY Butpuog
P ] CECETEEY @g.ﬁpgom go.ﬂ‘m
Seseses s I3EMPUNOIS
........... ©e ot 3TauWMous
R I R Re |
ceeseees yrouNM/ITRIUTEY

I1STePON Ssa@d0I1g

seeeeeresseites gaTun MOTA

L0 o S T S o I S S O

guotlidp sTsATeUY

KA KRN KA KK LKA HX

KAXAFREXXFEXLRELERFF LN AR AR AL AN XSS F AR EXFRERER LR L LA R R FEX L RR
‘daas swry burjxodsa yoes woijl siTns2I uo 3sni jou

‘deas ewry TrucTleindwos Axdas 12 PUNOI S1TNSSYX UO paseq

a1e jzo0dsxz sTyl Ut padeTdsTp S2TISTIRLS AIRuums UL TLON

NEEEAF RSP P RS FLRRLFERLFR LR FREF LA FFFARFFLFERLRFFXLR RN

ce 0
Gg°0
SZ°0
Gc'0
YA

(AT 0¥ "¢
6470 0601
6L°0 00T
YR 00°'T

6L°0 00°T

AYINIETIO S
IV INSEIO 48]
Y IN3dIO £
U IR0UI0 [#¢]
aeINodID 0

129



23T 2.0T
QUIMTOA

6FL"0
£06°G8
TLS 8B
SL0°T

398 €0°F : dailg swt] sbeisay
298 G-I : delg sWT] UWNWTUTH
XXFEFFXXLXLRERLEREL R XN

Azeuumg deag swt] burinoy

M FNEAENERFELELYE LR

(2} £2 HUutT7q

(€} TD HUTT

{g) D HUII

{v) 20 HuT1

FEAERFA L EPFRLRFFLERNFLRFFREFFXFF

gaxspul AJTTIEISUI MOTJ 3IsaybtH
FEEXEXRRFREEFFFELLRRELF LN NN, XNN

(%0L°0T) €0 MUTT

(%08°01T) TD HMUTT

(38¥°92) £D Hur1t
ERXFELIFFXFRFRF AR RRL RN

sjusweTd IEOTATID dals-swii
FEEXFLEFFE LR FRLRNFLRRFXAFFX

oI¢c g- 7T (§) aoxxy A3Tnuriuoc)
o' 0 o AUNTOA PIIOIS TRUTH
000" C Tt BUMTOA PRIOIE TRTITUI
000°0 : Tt OSSO UWOT1IRARITTIXY
0000 . Tt 8807 UOTIRIOdRAY
00Cc"0 Tttt gg0 ButrpooTd
86670 Terttctt T MOTFIANQ [RUIDIXY
goo-o0 Tt fTTOMOTIUT TRULR3IXY
0000 e e e MOTIUT IIAY
0oo" o MOTIUI IolemMpunols
09970 MOTIUT IoUlesm 1om
0000 Tttt o mOTIUT Iaylesym Aad
||||||||| R E R R EE R R R TR R TR
W-8Ivloay Axtnuriuod Hurynoy MoTd
2UMTOA XFEFLFRAERRXALFEXRAREREANRR
0zg 0- Sttt {g) Zoaxd A3TNUTIUCD
agg'o 0000 ottt c-- 3brIOIS TRUTH
1990 ceevesseses 170UNY BOBIANG
3900 Teretcrt S80T UOTIRIITTIIUL
go0'g 0 Tt * - sgot uoriexodeas

130



FZ 0
Fe 0
L9°0
to9°0
L9°0
£9°0

140

SIBIIN
yadaq
pailzxod

KeR
oy

UTW: Iy sAep
BOUBIANDDO
KeW JO JWTL]

P L T

Azeuung yadsag spoN

FEEXXSEERFF X, FFXF Y

21s¢
I2dsg
JIHE
Ioa4de
JIme
IDGMZ
QTHEE
IDGEZ

SHD
13200  Fyounmy
igouny ead

137 9.0T1
JFounyg
Te30L

unir
Iyouny
TEI0L

I3ouny
AXad

jrouny
azoadur

PO 9LZ
FP1°9LE
81°8L2
8T°8L2C
81°8L¢
8T°8L2
SIDIDH
TOH
WNUT X BR
0T T
ET°1
80T
EL°T
00" T
ET°T
Ic°T
€T T
u
deay
TEIOL

¥Z°C
pZ 0
89°0C
89°C
89°C
§9°0
SI218K
yadaqg
W X2
000
00°0
00°0
00°0
0070
00°0
00°0
oc 0
it
uoun
Te10
%
%
%
%
%
0asg

FHEFRFFERFXENFFLAXRXFAFRXXAEN Y
AZwammg jouny juswyslesqnsg

FARARFAARFRAF XA XA AR XL LN

005°0 - ¢26L°0
¢6l’0 - 86271
9¢z"T - T66°T
Te6"1T =~ G91I°E
GE1'E - 000°§

: setousnbazg deig auwry
: Buthisauoln 10N JUsDISg
: doag Tod suoiiriDlI obeisay

80°0 TIYALAD
60°0 NOILONOD
600 NOILONAOL
600 NOILONOD
010 NOILONAL
0T"0 NOT.LONOL
SIDI19K adAl
yadeq
abeiaay

66 "G6

6696

6656

6656

6656

66756

66766

8666

LIELHS
o dioezg
L Te30lL
o0 : dasg
006°'C : oas
99T H D9s
vZZ¢ : o8s
0T'9L : ovs
000
I0°¢
00 0-

00°¢

: a3e1g ApES1lg UT JUL2DILg

degg SWTl WNWIXPR

131



SWO
MOTI300
UME TR B

utu: Iy sAep
BDUSLANDDO
Xe JO BSuUT]

gu Q00T
3UNTOA
UMW RER

¢8e" I ns
W 000T 3Tupn abeiols
DUMTOA

abeiaay

POT"0
00C"0
£€00°0
T¢0"0-
F20 0~
£T0°0-
6T0°0-

e 9
86°S
86°¢
61T
89¢°0
¥8
T9°1

0
0
0
6T 1T
896°0
¥8°¢
19°T

FERF LRSS RLRFFRR R R L RN
Areummg swuntToa aberoag

FXREFEEFFELEL LR, LY

‘PIPOOTT 2IOM S2POU ON

EAFFFLXEFEXERFRERRL Y
Axeuming BHUTPOOTI 2PON

P IR E R R

‘pabreysIng 8IaM S8PCU ON

EXRFEEXRERXF AL RFLRLXSN
Raivummg sbzvysing spon

B O

3uanIag
IoxIq
aoueTEg
#OTH

I3T 9.071
IwnTop
MOTZFUT
1eI0gL

3T 90T
JUMTOA
MOTIUT
TRIS)ET

uTui: Iy sAep
20UBIIANIDO
XeW Jo swrl

SHD
#MOTIUT
Te10l
WNHIT X B

MOTIUT
Texaie]
WEHIT R 2

ADTIQLS s
TTIYILAO 140
NOLIONAD g
NOILONOL [N
NOILONAD ger
NOTILONAOL cr
NOLLONAC 0

adAL apoN

Le e

G2:90

BT 8LE

BE ¢

8670

FRENERFRERRELXALXL XN
AZeumumg moTIUT SPON

FEXRNEXLEF LT XL REN XN

IDYIOLS mns

132



00°0 T1I8°0C
60°0 Z8'0C

000
0c°0

0070
00°0

ATID 3TAD Axqg
dng gng  uMog
i — SSBTD MOTJ UT WL JO UCTIDRII —-—

230 Pa1I

EX T,
umoq

171aD
dn

0671 Z0
00T 10
yabuaTg 3TnpUoD
Tenioy/

paasnipy

9670

OO OO O OO0

HAXF XXX RERLRER AR TR LER R R F L
AIRUMING UOTIBITITSSBTD MOTH

FRRFEXLXARNENENL XX LRRE N RS

oBs/u
fpoTsal
VINULT X R

utuiy sA=@p
BOUBDIANINN

XKeRH FO SUTJ UNUTXR[R

SHD
[noT1d|

dTEM M
ADIATHO 230
HOTATHO THO
LINANOD e}
LINANOD i29]
LINAROD €D
LINANOD zo
IINANOD 0

adAl HUTT

I37 9.0T
BUMTOA

FAXFELRFFLXFFERFFEEX
Axeuming MOTH YUTT

LIS S I 0 A S A T S S T T

£0T°0 GG 96 We1sAg
€010 G696 140
SHO uad SPON TTE®IFIINO
MOTJA boxg
Bayg MOTA

TEI0

EE E E E L E R R E R R L EE R
Azeuming ButpeoT TTRIIN0

R L RS R R

133



T0:00:00 3wty pasdera telOol
TZOZ 0G:8E:ZZ 9¢ UBRL BNIL U0 PBpPUSd sTsATeRUY
1202 69:8E:22¢ 97 uep snl :uoc unbsq sISATRUY

0°0 T0°0 L9 T0°0 1070 [i2e]
T0°0 T0°0 TL°9 070 070 £2
00 T0°0 TL°9 T0°0 T0°0 4]
T0°0 T0°0 TL°9 1070 TC 0 15
pa3TWTT MOTA TPUION weaxzsug uwea1lsdn spud yiog JTOPUOD
K3toeden TINAd 24007  ~——————— TTNd SINOH ————me—m—m

SINOY SINOY

B R R R kL
Kzeumng ehaeysing ITOPUOD

ANKRAEEELEEF LR L XL L L P RPN

00°C ST°0 00°0 0O°C G6°0 2070 ©00°C 0070 £0°0 00°1T S0
000 T8°0 0070 00°CG 90°0 09°0 00°C IE°0 2070 00°T ¥
po*c T80 00°C CO°O0 900 TI9°0 GO0 TE'GC 2070 001 €0

134



SCS 100-Yr. Storm — SWM Tank & BRC

3=2T73N0 abes urey 2doOT5% axsdur g q3IptM ey sweN

ESE O O S G 0 S SR S S S S 3
Aevummsg AUSWUD3IROGNS

P LSS

uTw 9 ALISNILNI wmigz 11 2dAL §08 wugz 11 edAy S0
TuTW g ALISNELNI IAG YZT 8§08 IA5_YZT_SOS
‘uTWL 9 ALISNALNT IA06 UZT_808 ZA0S_UZT_SO8
Tutw 9 ALISNELNI IAZ_UZT_S0OS IAz_4Uz1_808
TUTW 9 ALISNELNT IAGE_UZT_808 2AGZ_UZI_S0S
TuTw 9 ALISNILNI IROT_UZT_SDS Th0T_UzZT_$S08
TuTW g ALISNELNI TAQOT_UET $0S IA00T YZT 28
TUTW 0T ALISNEINI xAg yp_obeotud 1hg_up_obeoTud
‘UTW 0T ALISNEINI 2405_yp_cbeatyd xhog_yp_obedTud
TUTW 0T ALISHNEINT Az _up_obeoTyd 1hz_yy_obeaTyd
“uTw 0T ALISNILINI 18Gg_uy_obeotyd zhgg _up_obeoTud
‘utw QT ALISNALNI 2A0pT Uy obeoTud ZA0T_up_obeoTud
‘utw 07 ALISNAINI aKpQT uy obeotud IK0QT up obeatyn
uUTW 0T XLISNIALINI 0bEOTYD wmGy obeoTY) WWGE
Tealalur adAg 201108 e1RQ aweN
purpicosy eleq

EE R EEEEEEEEEEEESS
Aaxeunung sbebutey

Rt 0 S S I 0 S S T T

g e S9SN PURT JO Iagumy
g e glueanTrod IO Iacumy
g tcrecreercc SHUTT IO IDCUUY

Lottt SIPOU IO ADQUINLY
IT " SIUSUYDIBONS JO IaCumy
FT """ soberb utexr IO I9qUnN

L S U I U S O
JUNOD JUBWSTY

FREXREFEFEX LS
TA00T UZT 808 @ben utey I0J TEAILluT BuTpioner o peosupsi deigs SwTl Isylesm 38M IT) ONINIYM

$O¥g 03 anp IPTTRWS url abeIols ofPwW pu®R I, ‘Gz "UBp POSTAdI ¢-(IT SUR WMES Y1TM DBUTTISPpCH juswdoioaa] 1sog 3o Adoo apel

{(GTO"'T°S PIINE) T°'G NOISHIA - THACOW INAWNIDVYNYW dHLEYM WYCLS ¥dd

135



00°0
000
000
pajesIx
AX3d &

GETO"0 S6TS°ST F 0T LIRANOD ias er [#e;
GETO"0 9T6L°91 L6 IIndNOD Ias r 12

ssauybnoy adoIsy yibuag adAT SPON OF 2PON WOoIg e N

FEXFRERERERY
Areummg uTT

Y X

0°0 0t "€ 06 "GLE HOYHOLS ns
0°0 0¥ ¢ 0B GLZ TIYALOO THO
0°0 0g°¢ 06 GLE NOTLONAL qr
0°0 06°¢ 08" LLT NMOILONOD PL
0°0 05°¢ 05" LLC NOILONOL £r
0°0 0g°¢ 08" LLT NOTI.LONAL (AN
0°0 0S¢ 05 LLE NOILONAODL e
moTIul eDIVY yadag *ADTH adAL sureN
TeuI=23xXY pepuog *KeR JIDAUT

KR KN KX X RNY
Axevumng apon

AEXENKRFXR XN

Qg e 0o oot 000 007064 T JYHE odade
Q6 C c0-001 00°0 Q0 0LT T DYHME D¥gmMe
0C¢"C G001 00°0 G- 0Le T oy¥due D¥ddAz

I peaieall P2IDAOD UIPTHY vOaY S3TUR ToI3U0n aIiTd Jusuo]esanyg
ATDGUT g BsIy % JTUf aTUn JO "ON

EEEEEEFEEEEEREEEEEEES
ATeRunmsg TOIQUOD JIT

R R

D¥dg 2A001_YZT_SOS 00LE°0 00°8% 0067 9% 1 o1sg
D¥dS zA00T_YZI_§I5 00LE'C 007007 00" %1 1770 10a8€
DdEE ZAQ0T_YZI_SIS 000Z°1 00° 1§ 00" FL 66°2 oTdE
DuEg ZAQ0T_4ZT_SD§ 000Z°1 007007 00712 €L70 1009¢

™ 2AQ0T_UZT SIS 0050°0 00°0 05" L BG'O D¥de
D¥EMZ TA00T UZT_S28 00%1°2 00" L 00" €9 8870 DIMZ
O¥ENT 1£00T_UZT_SOS 00012 00°00T 00°8T 8570 IDGMZ

er 2R00T_UZT_S$2S 005070 0070 SheE £0°0 DuaMz
D¥EEZ 1A00T_UzZT_S08 0001"2 CO" €5 00°28 LO°T ohicEs
D¥EEZ 2A00T UZT _SOS 0001°2 00°00T 00°€2 0€£°0 I00EZ

N TRQ0T UZT 82§ 005070 00°90 GFE €070 099z

136



ooIc o
0EICTO
0E€TIC"0

69°22 T %" 2
9976 1 00°T
zz° 0T T 00°1
$%°6 T 00°1T
£8°6 1 00°T
moTd sTezxedg UYIPTM
TT0d Jo "oN  "¥EH

69670 1°02

TLEZ 9T 0701

ZLsitern 06

0’0 """ sheg Aig juspedeluy

00:00:00 0Z0Z/9T/TIT "~~~ " s a1eq Hurpug
00:00:00 0DZOZ/ST/TT """ " "0 @3eq butrirxeas
NYSLXA """ """ poylsH sbaeyning
HAYMMAQ " POURaW buTtinoy mori
LAWY NEAES ©° " POUISH UOoTIeAITTIUT
ON """ " cr AaTTRUD I9dem
ON "ttt pamoily butpuod
SHAA "ot BuTanoyg mOTE
ON ******+*+* " 157eMPUROID
ON """ “eeere aTBUMOUS
ON " rerrrmrrrernnnns 1104
S™A ‘Ut jounyd/(TeIuTRY
ISTOPON S8a00Xd
SHO e ceeeeess gaTUn MOTA

L S I T I e
suotizdo sTsATRUY

FEEFARFAEXRXEERLNER

XEFEFFELRAFLERRE LR FFRRAFRLEAF R R RR XL XX F LA RREF X PSR RERE R R X
+dais swra Hutizzaodsa yoes woxI s3TNSaI uo 3sni 1o0u

‘deas swiT3 TRUOTIRINAWCD AA9aS B pUNOZ SITNSSI U0 pPaseq
axe 3Iaodsa sTY] ul paferdsTp soT1STIRIS Axpuwwng 2yl :9LON

e L Rl L S T R R L T Y

090 AR 0% 2 HYINOEID GO
52°0 6L°0 001 AINDEID jide}
52°0 6L°0 001 HYINI¥IO £
520 6L°0 001 HYPINDEID rite)
GZ 0 6L°0 00T AYINOEID o
‘pea eIy QHQUQ @Q.mﬂm.. ATNRLEOD
‘pAu TT0. TT0E

AAXELXRERLFEREFF XL LR Y
Azvummg uoInoeg $80ID

NAEENARERFHR X F LT FEY

aIaM ar as M
ADTATHO ar 10s 240
HEOIATHO qr ins 430
LINANOD T40 &r g0
LINGNOD ns P 0]

LINANOD s el €D

137



13T 9.901
BUNMTOA

w-a1w
BSUNTO

LEE" 0
£EF0°0
260" 0
69570
0L0°0
600°0
€8L°0
Zno o

u-sIe

108y
A

308y

DURTOA

i

GOSTIGO"0
T

8

SHA

085 00°%
06:0T:00
00:30:00
00:0T:00

($80°%) ¥D HUuTl

($97°8T) €D UTT

(89€°8¥%) 1D AUTT
FAFXFFEEEAFLFERE AR ELE RN
sqususTE Te2TATID doig-awT]

P e ]

..... (%) Foxag A3TnUTIUOD
Tttt SUINTOA PRI0IS TRUTA
‘et BUMTOA PRI0IS TRTITUT
fTrtT Tt 88507 UOTIRINTTIXRY
......... gg0T uoTlRIOdRAN
............ ssoT Bbutpoota
Tttt MOTIANG TRUISIXRT
creesesces MOTIUT TRUISIXG
e e aa e MOTIUT TIQH
Tttt MOTIUL ZDJBMADUNOCID
....... MOTIUL TISYIBSM 194
Tectett MOTIUL IBUylEDM AxQ
EAFYERXEFREFRXXEF AN REL RN

A3ztnutiuoc)y butrtinoyd MoTd

FAXYFEFFRFXAFRLL X F LR EXF RN

crect (g} ToxId A3TNUTIUOD
RS sttt r 9hBIO3S TRUTH
............. abeuTteag gIT
cresesetess TiouNy SORIING
<eesce- 95O UOTIRAITTIUL
....... * 8507 ucTaRIodeaqy
...... ucT1el1TdIoaIgd TRICL
Tercrt eberols (I TRTITUL
FAFEFEEFFREALERELREEEL LR RN

Agrnurjue) Ajriuend jrouny

FEXLFLXFFRLLFRERFELLRRF RN

cesesesises 5OURIDTOL PESH
........ SPRSIYL IO JI9QUON
seceeesee GTRTIL WILTXER
rrerccr dajg awr, 9IQRIIARA
........ doag awrt] butinoyg
............ Q..@Um QEH.H_ \ﬂHQ
..........-Qmpm mE,_.uﬂH_ “mg
PR Y Q@Um @EHB UHOQ@M

138



LL8"0 ¥E"0 €271 F1°¥8

00°0
0070
co"0
060°0
LV 1E9S
000
60°0
L OELY
00°0
000
B89 10V D

3L6°0 g1 0 8t 0 LB ED
39870 £9°0 gi'¢ 8628
3le"C ¥z o €9°0 Z0°¥6
V60 SE°T LTV FO 00RG
39870 Le ¢ £L°0 0g"€8
38670 ISRy €570 [/ )
G660 6F0 FE T P2 6657V
78870 9E°0 T6°0 99778
78670 ZT°0 820 P ve
ZF6°0 g% "0 FPT°T TE"LEST
SHO 317 9.01 Uit
F¥s00 Founy Jiounyg Fiouny
pyouny  esd T=304 TB3ICL

Iyouny
ATISJ

JJounyg
ATadur

00°0
00°0
P2 0T
gb-oe
SE°69

SO @R ¢gf o P

60°0

i0°¢

00°0-
o8s% 006
095 ZL'¢
295 g1

P T R R R S T

Axoummg JIouny J1USWUDIROQRS

L A R A G O O G I S S S A

: 298 Q0670 -
: 298 7Z6L0 -
: bas 96z'1 -
: 098 I66°T -
: e
: seTouanbeIl

Z6L0
962" 1
1661
GGT'€
000°§
daig auwT]

: purhreauo)d 10N IUBDIBG
: daag zad suoTieaslI obrisay
: saeas Apeails UT jusdiad
deig swTl INWIREBR
daig awrtl sbevisay
doig SWT], WNWTIUIR

FEXFAFRFRERFRERRFEL RN NS
Areuming doag swrtl HuTINCY

XXAFFELAFEXLFFFLLEN X PSR F Y

"BTARIS BIB SYUTT TIV

R L R R L
sexepul AITTTGRISUI MOTd 3soybTy

FALALTLEFEFLELFLRLELF RN XN A XN

139



80O 0-

uTWw: I
aouDI
X I

y sAep
10000
o DuITy

8re 1 BFE"T
SHO SHD
MOTIUT MOTIUIL
1230 Texsie]

UMITXRH UMWTXER

NOT.LONAOL ¥
NOT.LONAC er
NOILONAL zr
NOILONAL r

adA1L apoN

6T 8L
PO 9L
v 9Le
61°8LE
6T BLE
6T BLE
81 BLE

6C’¢ 6870
¥e"0 800
¥ 0 6070
69°0 60°0
69°0 6070
69°0 80°0
82°0 0T"0

LI I TE R )
Azeummg MOTIUI 2PCON

HRAXANRERSXXXEXXE XX Y

utw:ay sAep

2OUSIANDI2Q
XBPR JC SuTy

SIDADN

TOH
WNNT X eR

SIonan SIa3aRN
yadaq yadag
UMWTReH obeiaay

HOYH0LS ns
TIYILN0 THQ
NCILONNL sr
NOILONOL PL
NGILONNC e
NOILONNOD zr
NOILONOL e

adAg SPON

9F T LZLS
L ZEsy
LT Lo¥Y

P L E T ]

Areuning yidsg 2poN

FEFRFFLEEEXLRLELYNEN

TIT0°0-
8€0°0
600°0-
1U20I19g
10119
soueTeg
MOTA

[AVEN e 15°0g¢€ G976

S0°0- FOTELT 10707

90°0- 98°€9¢ F1°0¢€

) i il

Toxx% abrxong abrIong

A3TNUTIUOD  TRUTA TePTITUT

FT1°T FT°T
FC°1 [
TGE00°0 0
LZ ¥ LTF
I3T 9.0T I3T 90T
SUMTOA aunTon
MoTJUT MOTFUL
Teioy Texsje]
6272 2€:90
7g 0 2€:90
7C0 2E:90
69°0 2E:90
6970 ZET90
6970 2E:90
8970 ZE:90
BN ERE |
yadaa el
paazxoday
L2 8LY 9L 1Z6F
£6°608 TE 68LE
86°29¢1 £L°VLBZ
(s U
MOTIANO MCTIINC
uTeIg SoRIIANG

MOTIUT
Tel10s

0¥de odgE
29ENE J¥EMT
UEHEE ougET
T0IUCD GIT JusuyDILIqNs

IR A S I I 0 S O I U G . S U B0 A S I I T
Arpuming aouewiIociysd dIl

KEXFEEFFREFFFXFFFERR R



L R S I S S S S S I I I o

9L6°G 8% "0 S0T°0 £L768 We}sAg
9.6°G 8% 0 G010 £L768 140
I3T 9.0T SHO SHO Jusd SPON TT®IINO
SUNTOA MOTA MOT4 baxg
12307 XBH Bay MOTH

L S O S I S S I I o S T

Areummg DbutprOT TTRIIN0

FXLFRFLFERLFLFLRFF AR EFRX

8770 290 O 00T 0E6 "¢ 0 G 6E FA AT 1as
SHD uTw: Yy sAep TInda €W Q00T 807 SSOT  TInd £u go0T 3tun eberolg
MOTIIN0O 82U IINIIO Juad SUMTCA Iusg  udg  und 2UNTOA
WNIT X 2R XeH JO SWTIL HeR UMWTXER TTIxyg deay bay abriaay

L R T EER PR R
Azeuning sunjop oberons

B R R L R

"papCOTI 9I3M SIPOU ON

FREPFELFFELLEE XL NLFN

Areummg DUTpOOTE 9pPON

FEEREELRAEFRAL XL XL RN R R

pabieysing 9IsM S9POU ON

KHEERAEXKKEXREE LK EE KRR
Axzeunmg abieusang apoN

AF KRR FAFLKR LKL FRKRAXL

TET"0 59°9 00:90 0 LIe ¢ 0000 HOYIOLS s
000°0 86°¢ €eE*90 0 8% °C 000°0 TIYALNO T40
FOGT0 B6" % 0 ce:90 0 I8%°0 0000 NOIILONOL sr

< O

141



T0°0 TG 0 G¢°9 070 T0°0 £0

070 6 0 Te LT 10°0 1070 Zo

0°0 6 0 g§Z°9 1070 T0°0 0
pe1TWTT  MOTd TeWION  wesijstg wesxisdp  spul ylog 1Tnpuos
A3jroede)n  [T0d ®AOQY  ————-———- TTNI SINOH ————————m

sanoy sInoy

EE R LT E R E R RS E R R
Arpummg SHIBRYIANG JITNPUS)

KEXFFRFFXFXLIFXFFRFLFFELRY

ac*o LT°0 G600 00°0 L8°0 SO0 0G0 0070 8070 00°T e}
0c"0 S9°0 00°0 00°0 0070 LL°O OC°0 GST°0 8070 00°T 48,
0e"0 €L°0 GO0 O00°0 60°0 8L°0 OC°0 S0°0 8070 00°T €2
00°0 ¢9°0 000 0O0°0 O00°G Q20 00°0 2L°0 8070 00°T o
Co"0 69°C 00°0 O00°0 6T°C €L°0 00°0 00°0 8070 00" T i
T30 P¥FT ATID  ITLD 3ITIOD ITAD Axq Axg  AKaa yabuag ATORUCDH
IDTUL  WIAON  umMoeg dn dng qng umoq dn Tenjloy/

|||||||||| SSeTD MOTH UT SWTL JO UOTIVRIY ————-————— paisnipy

R E LT T T TS
AZeunmsg UOT1BOTITSSBTD MOTJ

R E e SRS R

86°0 ¢e:90 0 96¢° 0 HIHM M
ZE:90 © 58170 HOLATHO 2¥0
€90 O 0%0°0 JOIATHO T30

010 20" 0 F0°¢ €90 O i8%°0 LINANCO a0

¥8°0 S0°0 60°T G090 G BLFO LIOANOD O

780 G000 9T"1 G0:90 © 06%°0 LINANCD £0

F8°0 Go"0 c0"C ¢1:%0 ¢ 01070 LIOANGD [4e)

¥8°0 F1°0 cew go-8¢c ¢ 8reE"T LTOANCD 2

yadsag MOTH 288 /Ul UTW: XY SABD  SHD adAL HUTT

TTnd Tind |oo0T8A | DOUBIINDIQD |MOTAS

/XBH JXEH UMWET KB ¥eR JO SWT] UNWTXER

FRFRLFFRERFAFXRRFEF ¥
KAreumng MOTI YUTT

142



T0°0

1070

§Z°9

088 T >
TC0Z BG:8ECT L UBRD DpPapm
TZ02 8G:9E:gZ LT UBL DPBM

TC°0 T0°0

:swty pasdets TeIOL
IUO0 papua sIsATRUY
iuo unbag stsATRUY

7o

143



39TINO aben utey asdorss

YIpTH eaxy

FARRFEFEFLFRFRFRRLFY
ATvuming JusuyD3e0qng

XERLXFFAEXAIREFEAREXFER

uTH 9 ALISNILNI uugy 11 edhL §0§ gy 11 odAl S08
Tutw g ALISNALNT IRG UZT_S08 1A UZT_S08
. TuTw 9 ALISNEINI aAps_UzZI_S08 ZhQG_UZT_sOS
£ uTw g ALISNILNI Az uz1 508 Thg_UgT_808
~ uTw 9 ALISNIINI IAGZ UzTI_S08 zA5z UZT _S08
£ “uTw 9 AEISNAINI AAGT UZT_SOS IAQT_UZT_80S
& TuTw 9 ALISNELNT IA00T_UZT 808 IAQ0T_UZT 808
n utw g1 ALISNHELNI HmmisviommUﬂﬂo 218G yp obedryd
i Tutw 0T ALISNELNI TA0G_Up_OBEITUD TAQS_up_obeotyd
A "UTW 0T ALISMEINI IARZ Yyp_obeoTud Ihz_uy_obeoTyn
N "UTW 0T ALISNELNI 1Az _up_obeoTud xAGz yp_obedTud
£ ‘UTW 0T ALISHEINI IL£0T_up_obeTyd TROT_up_0beaTyd
3 ‘uTw 01 ALISNHINI TApoT Uy obeoTyd TAc0T up obwoTyd
.m TUTW O ALISNULNID cbeoTyy gy obedTyd wwgy
e TR
dm TRAIDUT adAj 20INneg vileg WeN
[ butpaconsy vaB(]
AH FREXLFERXFEE X AR
mw Aaeummg sbebutey
.w I EEEEEEEEEEREE RS
‘@
< g~ sasn pueT Jo IJagumy
hw g " - saueanrrod Jo asquoy
g tcreeerees SYUTT 3O IOQUON
| eeeeaneeans Sopou 30 TSQUTN
IT °°° S3USWYDIEdnRS IO JIIQUNN
BT " sabebh urtexr Jo Iscqumpy

P L R R
UMD 1USWSTH

R Ry XIS

IR00T UZT 805 @bes uvey 103 Tearsiur Burpxoosl o3 peonpel dols SWTl ILSUJESM 1I8M IT(Q DNINIVM

soMd J0 23X UOTIRIZTTIUT woljod sbueyn ang 1z, 'Sz "UBQ POSTASI Z-(0TT PUBR HMS UlTM DuTTTopoW luswdoteasg isog 3o Adoo spep

(GTO°T1°6 PITnd) 1°G NOISYHA - THIOW INIAWIDUYNYW JELYM WIOLS ¥dd

144



0E€TI0°0 5619761 ¥ Ot LINANOD 1ns zr Zo
0EIC 0 9T6L 9T L6 LINANOD ns i T2

ssauybnoy adoysyg Uiybusg adAl 9pPON OJ IPON WOIg U N

EEREEEE R LRSS X
Axeummg yuTtq

EXXFAFRERXREF

00 g0g° ¢ 06°SLT AOTI0 LS ns
070 [¢h e 08°SLE TIVALRO TdC
0°0 ce"¢ 06 9L NOILONOD se
00 6§ ¢ QG LLE NOILONOD PO
00 GG ¢e QG LLE NOT.LONGD e
00 062 06 LLE NOILONOD FAx
G 0 0S¢ QG LLE NOILONQOD r
MOTIUT vsIy yadag “ARTH adAl augy
TRPUIaIXT papuog T HeR 1I8AUT

EEEE S ESELEEES
AIeuming IpPON

L T A S0 S 3 S S

00°0 00" 0 007007 co"0 00°06L T odge odde
co°0 00°0 007001 000 gQo-oLe T odgmMz ougmMe
Go-0 000 00°00% 000 00°GLZ T NIEZ oy¥gag
pajeail palesxl POIBAOD YIAPTM BRIy s TUf TOI3UON (I JUDUYDIRBANG
AZDd % Axadul g eIy % ITUf ITUN o o

LI S I S S S S I o S S

Axsuming Tox3UOD (I

B L

oy¥de TAQ0T_UZT_SOS 00LE'D 00 8§ 00°6¥ 9% "1 2ISE
OMEE TAQ0T_YZT_SO8 00LE°0 00°00T 00° %1 17°0 10as¢
o¥ge IR00T_UZT_S08 0002°1T 0015 00°FL 65°2 OIFEE
2¥de IK00T_UZT_SO0S 000Z°T 007001 0012 €470 10aEg

o TAO0T_4ZT_S08 00%070 0070 06°L 80°0 o¥dg
ougME ILD0T_YZT_S08 00FT 2 00" LY 00" €9 88°0 oIME
0dEMZ TA00T_UZT_S0S 00012 00°00T 00" 8T 8570 10aMZ

£ 2A00T_UTI_SD§ 05070 0¢" 0 7€ €070 DuME
0¥Egdz TAQ0T_UET_SJS 000172 00 €9 00728 L0t 214z
odgEz TADQT_YET_S0S 000172 00°00T 00°€% 0£"0 10092

Pr TR00T UZT $0S 006070 00°0 GP°E €00 oygades

145



CCT0°0
0£T00
0ETO0

00

00:00:00 020Z/9T/TT
00:00:00 020Z/ST/TT
NYdIXE

AAYMNAQ

LAWY NTED

ON

ON

SEA

ON

ON

ON

SER

5HD

sAwvq AIg Juspalsluy
R I . - | @CHUQM
23eg Buraaeas
poyieN sbiwyning
poulen burinoy motd
POYISK UOTIRIFITTIIUI
s d e ke e e e }..u..ﬁ.ﬂ.m.ﬂ@ Ia9eM
seesses v DBMOTTY @Gﬂﬁcom
butinoy moTd
IBYBMPUNOIL
Ceeeeeeieaee o JrsumMOUg
................... ITqd
Jjrouny/1ieIuTey
ISTOPOW $S3001Jg
Ceeceeneraeee s gatun MOTA

AN AN NN RN F
suotido stsATeuy

EXEEXXXXXERLERLEFF

KAFLEFFRLR L LR LR LR EFLAFEXR LR RN RN LA LR ERF R R RELF PR
‘deys swry Burixzodsa yoes woxi siTnsesx uo asnl jou

‘daqs swrl Teuctieindwod A12a9 3@ PUNOJ S3TNSSI U0 paseq

are jxoder sTyl ut pedeTdstp S0T3ISTIRIS Azeuwns aUyg

s HLON

AXXEFAFLXAXFARFXREINEXEXERRENNR L LR FRFRXRLFXFRFLF LR LR F PR R XN

4 T

T
T T

T

T

sTaIzed

40 "ON
696¥%°0 1°06¢
TLEZ™9T 0°0T
2LST 8T 076

U3IPTM
T Repn

09°0 2579 0y ¢
S0 6L°0 00" 1
ST 0 6L°0 00" 1
S¢°0 6L 0 00°1
g0 6L°0 00t
‘pey raIy uxdeqg
*pAH Ting Tind
didm Sr
HITATHO Qe
HOTITEO L
LINANOD TdO
LINANOD 1as
LINANOD ns

g¥INOdIo ad
d¥INOdIo o
dv¥INodIo £
g¥InddIo 4]
dYIN00dIO 1o

sdeyg 3TNPUOD

KX HEXFFALEHNLEAFNXEARX
Azeummng uoTinsg §sCID

FEFEXEFRLLLFFLFERLRE N

ins ™
a8 240
ins a0
ar SO
[ Fo

er £D

146



L8900
000°0
00c-0
00c-0
00c"0
(AR
000°0
Q000
Q0070
69¢€°9
000" 0

3T 9.0T
BUNTOA

060" 0
L0O0"0
0eoto
000" 0
oco-o
0G0 0
0€9°0
00070
0000
00070
LED"O
0000

UW-2I8r

108y

SUNTOA

wu-saIe

309y

BUWNTOA

ur

GoSTO0 0
I

8

SHUX

288 Q078
00:0T:00
00:90:00
00:0T:00

{%90°2) €D HUTI
($9€°6F) TO UL}
HHEX XX ENENEAEEFN ALY AN XYY
sauswsTE TeOT3ITID dojs-~2Wr]

EAREXF RN AN L AR X RN XN XXX

et (g) Toxag ARTNUTIVOD
...... SUMTOA POI01S TRUTSH
Tt oBunTOA PRIO]E TRIJTUIL
Treccrer 80T UOTABIZTTIXA
sereeceer ggo votrlexodeay
............ sg07 burpooTrd
......... 3OHMuﬂO Hmﬂhmpxm
Tttt MOTIUI TRUZSRXH
Seeeseseeses s woTIUT TIOW
....... MOTIUT I23IEMPUNOID
cerere s MOTIUT Z2ULESM 19M
....... mOoTIul Zouyzesm Axqg
FEFFFEREFAFFFERERXXFF XL X HX

AlTnurijuc) burinoy moeTd

L0 O A SE 0 25 OF S5 5 J6 A8 U I U I U R S 2

%) I0ZI™ AITNUTIVOD
............ @@MHOUm TRUTd
s+ abeureIg QI
*r+ Ijoumy ©O5®IIANG
$S0T UOTIRAITTIUIL
rrrrTrrrT 807 GOHHQHOmeﬂ
P uctTl1elTdIoedd TelolL
...... ebexolg QIT TeTITUI

BRI T I R T

Aagautiuo) Ajriuend jyouny

_—

FAFXFXXEFFXLFRLXFFRXFEF XX

Sereessssi oURISTOL DESH
........ SpeaIyl JO IBCUNN
cheeeeses. STRTI] WOWTXEH
dsg PWTL ITURTIBA
+ deig swty burjnoy
L R N ) Q@Hm wE.ﬂ.H_ \m,HD
--------- .- n Qmum QE.W_H_ n«mg
....... ++ dazg swtl 3rodsy

147



3L6°0 Z1°0 BE'O

LB E6
86728
20" 76
£6°712S
0eg'¢€8
T 've
ZF ' 68LF
S9°v8
¥C b6
BT Z¥6E

0o ¢
P9 11
Go°0
00 6EE
TIS°1IT
600
0G'0FE
iT'01
0070
05" FEE

0070
000
00°0
Lb TE9S
00°0
0070
ZLT9ELY
0o-0
00"0
89°10%¥

19870 £2°0 S1°¢
3L6°0 ¥Z°Q 69°0
[16°0 FE'T A
39870 Le o €L°0
386°0 1¢°0 S50
306°0 6% 0 6T 1
788°0 9¢°0 T6°0
8670 g1°0 8270
3L8°0 8% ¢ 90°1
SHD 13T 2401
F3800 FFoumy jjouny
JFouny  esd 12304

I
Fzouny
Teacl

Izouny
ATBJI

axsadur

000
00°0
0c° 1T
6L°8T
16769

ol ol

ol ¢l o

00°0

z0°2

00°0-
998 00°6
088 00" P
098 FE° T

EHRF AR F LR LRRFFRERFREF RN
Areumng Jjouny Juswyosleoqng

FEFLFLAXEFELRLFELFEE XL NN

: 9898 005°0 -
: 098 TEL'0 -
: 098 9621 -
: 088 166°T -
: D8S GGT°¢ -
: saTousnbaig

¢6L™0
9GZ°T
16671
GGT €
000" ¢
deag swTg

H butbhzsauo) 310N 3UsDI8g
: dais zsd suorieraslr @bvisay
: 23e1g Apee3g UT 3us0iIad
deig swWTl YMUTXEBK
doig swt] obrioay
dezg swTl WMWIUTKH

FAERFERFEFEFFFLARFELFLFENN
Areung deig swrg buTinoey

S T R R R R Y

{p) €O Hurl
(p) 20 NuTI
() IO uTT
() ¥2 MuTT
FAXLFFAXFREFRLEREFEXL LR LR L L E AR REN
g9Xepur AITTTYeRlSUul moTa aseybry

HAEERA AN LR RN XA R RRLRXRERE RN

148



SETEBT
LETETT
06267

0
0

1u20IDg
I0119
aoueTRdg
MoOTg

utu:zy sdep
SOUBLIINDON
XeH IO SUWTL

90°8LZ
¥0"9LZ
FI"9LT
20°8LZ
90°8LT
90°8LE
90°8LT

SI918KH
98
WNWTXEH

I0I11qg

abrrolg
Te2T3TuUl

NOILONOL zr
NOIIONOD i
adAf SPON

EE R IR R R TR P

Areummg MOTIUI SPON
FELRFRLFFNXFFFRXLFNX

HADYHOLS a8
TIVALNO 140
NOILONAOC ar
NOTLONNL Fr
NOIIOROLD e
NOILONOL cr
NOILONQD NS
adAl DPCN
FEFEFERLFERE LR E RS

Arvummg yiadsg spoN

AKX H N RSN

odge O¥dE

odeame odgeme

J4yd4ds odgdeg
T0I3U0D gITd Quswyo1eoquns

L8 0 PETOQ

€271

FL %8

6Z€00°0 v Z1:90
AN ety 00:90
I1T 9.0T I1T 9.0T
WM TOA [WnTon
MOTIUT MOTIUT
TeacL Texsze]
9T°¢ IE90 0
FZ°0 ZE20 0
Pz 0 TE90 0
950 TE:90 O
9G°0 I€:90 0
95°0 QE:20 0
PGS0 Q€90 0
SIVIBK utu:zy shep
yadseq xeR ADUBAANDDN
po3roday XKW JO SWIL
E0G6F 06°6G6LY Q0°6tE
ZET9TL 0T €L3¢E 06°0%E
69°9L0T 6% G982 06 FEL
R it Pl
MOTIANg MOTIIND S50
uTeI(g 20EIING TTIUI
65762 G5 pg 91°0T

0T"T

800°0 HIVIUREY
SFPET S¥PETT
SHD SHD
MOTIUTL MOTIUL
T230L Tersye]
WNWEXSH  WETXER
91°'¢ TS°0
vz 0 8070
¥z 0 6070
9690 90°0
960 900
960 S0°0
960 L0070
SI219H S1933K
yadag yadag
unutxer obevisay
9v T LZLS
TL ZEBY
L3 Lo6RT
urz
motIur
Te301
00°0

FEERAEXFFERRFRLRF R LR AR
ATeuming 20uLPWIOIIDg JI‘T

LR A S U S I T T T T A T

66756

2I5¢

149



3T 9.01

SUNTOA

1210]

S0°88 TEO
udg BPON TT®RIIN0O
baxg
MOTH

LRI A S A S I S S S I T S S T

Arzeunms DUTPROT TTRIIRO

FELFLRLFLRLFLRXRF R LR X

SHD
MOTZFI00
WOW T X 2R

uTw: Iy siep
BOUSAIANDDO
XBeH JO 8wt

gw Q0071
SWNTOA
WOWT KB

8€9°0 108
£u g0CT aTun @Hhexelsg
[UNTOA

abeiaany

€100
000°0
T00 0
P00 0-
600°0-

LE"9
€79
£°9
901
6T°T

WL oo
- O

e e

00 90
ZE90
T£:90
60:90
G0:20

L L o p v o B on}

6LV 0 FPIT 0
6LY "0 FIT°0
SHD SO
MOTJ MOTA
pa=in| bay
G 44
ssoT  ssOT  TIng
aung aund  uong
1r3xg deayg bay
Tt ¢ Q000
GLY"O Qc0° 0
&LP"0 0000
QLY O QL0
68F 0 6870

FAEXFELRL XXX FERXNRE R LR RN
Axeuning sunToa abeviolg

R e s RS EE RS

"PaPOOTI |I8M §IPOU ON

FA XN EN LN XN XN F
Azeuumsg BuTpoOoTs SPON

FAXEFEFEFRXLFFFER TS

‘pableysIns 2IoM SOPOU ON

XA RN LR KL K LR KRN ENL
Kreuwng sbaeysans spoN

R X R R L T PR

ADTIOLE 148
TIALOG 140
NOILOROL sr
NOILONOL L
NOILONOD er

150



1070 1070 62" € 1070 10°0 10
P9I TWEY MOTA TRWION uzarzsug wesrlsdn spuy yiod ATNPUOD
Ayrorde)y TI0E 2A0OY  wewmmee TINd SIOOH —memmmm——m
sINCH sinoy
FHRAFREXALFSF LR AR RN X
Azeuwmng sHieyoang JINpuod
EE S R R R ISR E R E R R
00°C 020 00°0 00°0 980 %0°0 00°C OO0°0 O01I°0 00T 50
00°C O0L°0 00°0 00°0 TI0°0 G40 00°C %1°0 OT°0 00°1 ¥
00"0 9L°0 00°0 00°0 OT°0 ZL°0 0Q0°C 80Q°0 OT°Q 00°T €0
00°0 L9°0 00°C 00°0 00C°0 €T°0 00°C LL°C OI°C Q0T z0
00°0 EL°0 00°C 00°0 ®I°0 TL°0 00°0 ©QO0°0C OT°0 00T 10
TIID  PIT 3ITID 3ITIAD 2ATAID 3Tan Axza Aza Aag yjbueg 1TOpuUo)
JOTUI  WION Umo(Qg dp dng qng umog dn Teni1oyg/
llllllllll SSBTD MOTA UT BUWUTL JO UOTIIRIT ~———————ee paisnlipy

01" ¢

295 /W

K FREFREFLEFNRFERFRLENRRLARNEENT
Aaeummg UOTILITITSSRTD MOTI

P L T R

TE:80 0 FOT°0 Hiim ™
€80 0 QLT "0 ADTAIHMO 230
T€:80 0O 66T 0 HOIHIHO T30
2€+:90 O 6LF" O LIANOD 18]
00:90 0O QLY C LINANOD 29]
00:90 0O 68F"C LINANOD £0
Zr:=e0 0 800°C LINANOD 20
00:90 0O SvE"T LINANOD 0
UTW:IYy sARp  SHD adAy, HUTT
20UDIINDIDO jmo1d|

|20TaAl
UMW THRY

HeN JO OUITJ WHWUTXeR

A FEXERFRELRR R LR X
Azeunmg MOTI qUTT

AN KO H KK KN AR KA KRN

151



Des T > :=wr3 pssdele Tel0lL
T202 T0:0E8:6T 6 dai Tad U0 papus STsAyeuy
TZ0Z TO0€:6T § 923 T2 :uo unbaq sisAieuy

Ic°0 T0°G 6C° € 1070 1070 |2¢]
670 10°C 6Z°¢ 1070 T0°0 £
T0°0 T0°0 687 LT T0°0 1070 20

152



Appendix B3: Volume Control (5 mm, 12.5 mm, and 25 mm events)
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Volume Control ~ 12.5 mm Rainfall
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Appendix C: Cost Estimates Detailed Calculation
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Appendix C (page 1 of 2) : Cost Estimate of Traditional SWM System

Capital Cost

Woater Quality Component Source
[tem Description Quantity Unit Unit Price {$} (see notes) Total {5)
1 Imbrium Jellyfish Unit - JF1 1 each § 105,639 1 5 105,639
2 Extra MH’s for offline configuration 2 each & 7,168 2 S 14,336
3 Imbrium Jellyfish Unit - JF2 1 each § 161,332 1 S 161,332
4 Extra MH's for offline configuration 2 each § 9,068 2 5 18,136
5 Imbrium Jellyfish Unit - IF1 1 each S 68,370 1 S 68,370
6  Extra MH's for offline configuration 2 each S 5,267 2 S 10,534
7 Imbrium Jellyfish Unit - JF1 1 each § 73,041 1 5 73,041
8  Extra MH's for offline configuration 2 each & 5,267 2 S 10,534
Sub-Total S 461,922
+ 25% Engineering and Contingencies  Typical 5 115,481
Total S 577,403 "A"
Water Quantity Component
9  Pro-rate Mosaik Glenway storage tank according to volume
3312m*/2495m” x $1,016,440, in 2014 $ $ 1,349,278 2
Use price indexing to bring to 2020 $ {multiply by 1.199) S 1,617,785
+ 25% Engineering and Contingencies s 404,446
Total 5 2,022,231 "B"
Maintenance Cost over 50 years
Water Quality Component Source
Item Description Occurrences Unit Price {$)} (see notes) Total {3)
10  System inspections, quarierly per year 200 s 250 1 S 50,000
11 Replace cartridges in JF1, every 4 years 12 5 6,800 1 5 81,600
12 Replace cartridges in JF2, every 4 years 12 s 11,900 1 ] 142,800
13 Replace cartridges in JF3, every 4 years 12 s 4,250 1 s 51,000
14 Replace cartridges in JF4, every 4 years 12 5 5,100 1 s 61,200
Total S 386,600 "C"
Water Quantity Component
15 System inspections, yearly 50 5 150 N.A. s 7,500
16  Flushing 12 5 1,000 N.A. ) 12,000
Total s 19,500 "D"
Overall Construction and Lifetime Cost ("A"+"B"+"C"+"D"} $ 3,005,733

Notes:
1 Unit costs from email correspondence with manufacturer

2 Unit costs from tender between Mosaic Glenway and the contractor, 2014
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Appendix C (page 2 of 2) : Cost Estimate of SWM System with Bioretention Cells

Capital Cost

Water Quality Component Source
ltem  Description Quantity Unit Unit Price ($} (see notes) Total (5)
1 Ditch Inlet Catch Basins 2 each S 1,446 2 S 2,892
2  Bioretention Cell Davis Fast i each s 73,600 2 5 73,600
3 Bioretention Cell Davis West 1 each S 87,200 2 S 87,200
4  Bioretention Cell Bathurst 1 each S 43,354 2 S 41,394
g 205,086 (2014 %)
Use price indexing to bring to 2020 $ (multiply by 1.199) Sub-Total 5 245,898 (20205)
+ 25% Engineering and Contingencies 5 61,475
Total 5 307,373 "A"
Water Quantity Component
5  Pro-rate Mosaik Glenway storage tank according to volume $ 1,124,399 2
2944m*/2495m* x $1,016,440, in 2014 $ $ 1,199,358
Use price indexing to bring to 2020 $ (multiply by 1.199} § 1,438,031
+ 25% Engineering and Contingencies S 359,508
Total § 1,797,538 "g"
Maintenance Cost over 50 years
Water Quality Component (Bioretention Cells) Source
Item Description Occurrences Unit Price ($) (see notes} Total ($)
6  Davis East inspections, litter cleaning etc. per year 50 S 1,400 3 5 70,000
7  Davis East Media & Drain Replacement, per 10 years 5% 2,100 3 S 10,500
8  Davis West inspections, litter cleaning etc. per year 50 S 1,400 3 S 70,000
9  Davis West Media & Drain Replacement, per 10 years 58S 2,100 3 s 10,500
10 Bathurstinspections, litter cleaning etc. per year 50 S 4,096 3 S 204,815
11 Bathurst Media & Drain Replacement, per 10 years 55 6,144 3 5 30,722
Total $ 396,537 "C"
Water Quantity Component
12 System inspections, yearly 50 S 150 N.A, $ 7,500
13  Flushing, every 4 years 12 S 1,000 NL.A, $ 12,000
Total ] 19,500 "Dp"
Overall Construction and Lifetime Cost ("A"+"B"+"C"+"D") § 2,520,948

Notes:
1 Unit costs from email correspondence with manufacturer
2 Unit costs from tender between Mosaic Glenway and the contractor, 2014
3 STEP report on LID costs
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